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IHosicuuTeIbHASA 3aNIUCKA
PabGouas mporpamma y4e0HOro Kypca mo xumuu Ajis 10 kiaacca paspadorana Ha oc-
HOBe:
1.®enepanbHOTO TOCYAApCTBEHHOTO 00pA30BaTENbHOIO CTaHIApPTa OCHOBHOTO OOIIETO
o0OpasoBaHus;
2. IlpumepHo#i mporpamMMsbl cpeHero (MoJHo-
r0) 001ero oopa3oBaHus MO0 XUMHU (YTIyOJICHHBIA YPOBEHB);
3. Xumus. Yriyonennsit ypoBeHb. 10—11 kimaccsl : pabodas nporpamma k auHun Y MK
B. B. Jlynuna : yyeObHo-Meroanueckoe nocooue / B. B. Epemun, A. A. [dpo3nos, 1. B.
Epemuna, 3. 0. Kepumon. — M.: [lpoda, 2017. — 324, [1] c.

Iesu kypca

* ¢hopmuposanue y ydanuxcs XUMHAYECKOW KapTHHBI MHUpa KaK OPraHUYECKON YacTH
€ro IeJI0CTHOM €CTECTBEHHOHAYYHOU KapTHUHBI;

* pazsumiue IO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHO-
CTEM ydalmxcs B MPOLIECCe M3YyUYEHUS UMU XMMHYECKOM HAyKH M €€ BKJIaJla B COBPEMEH-
HbI HAYYHO-TEXHUYECKUI MPOTPeECC;

* gopmuposarue BAKHEUIIMX JOTUYECKUX ONEpaluil MbIIUICHUsS (aHalu3, CUHTE3,
0000111eHe, KOHKPETHU3allks, CpaBHEHHUE U Jp.) B MPOIECCe MO3HAHUS CUCTEMBbl BayKHEH-
IIMX MOHSATHM, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHHM U CBOMCTBaX XMMHYECKUX Be-
IIIECTB;

* gocnumanue yOKJIEHHOCTU B TOM, YTO MPUMEHEHUE MOJYYECHHBIX 3HAHUNA U YMEHUIN
M0 XUMUU SIBIISIETCS. OOBEKTHUBHON HEOOXOJMMOCTBIO JJIsI O€301acHOM paboThl ¢ Bellle-
CTBaMH U MaTepuajiamMu B OBITY U Ha POU3BOJICTBE;

* 06ladeHue KIIOYEBBIMU KOMIIETCHIMSIMHU (yueOHO-MO3HaBaTEIbHBIMU, MH(MOpMAaIIK-

OHHBIMH, ICHHOCTHO-CMbICJIIOBBIMH, KOMMYHI/IKaTI/IBHBIMI/I) .



1. Ilmanupyemble pe3yabTaThl OCBOCHUSI YHeOHOT0 NpeaMeTa « XUMUs» HA YIJIy0JieH-
HOM YPOBHeE:
Jluunocmmnoie:

1) B cdhepe oTHOIICHHH 00yJaromuxcs K cede, K CBOeMY 3J10POBbIO, K TO3HAHUIO CeOs: —
NPUHATHE U PeaTU3aIiio IEHHOCTEH 340pOBOro U 06e30MmacHoro 0opasa *u3Hu, OepekHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY M MICHXO0J0-
THYECKOMY 3JI0POBBIO; — HETPUATHE BPEIHBIX MTPUBBIUCK: KYPEHHUS, YIIOTPEOICHUS aIKO-
TOJIsI, HAPKOTHKOB;

2) B cpepe OTHOIICHUN 00YJAIONTUXCS K OKPYXKAIOIIEMY MUPY, K )KUBOU IPUPOJIE, XY10-
YKECTBEHHOH KYJIbTYpPE: — MHUPOBO33PEHUE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, 3HAYUMOCTh HAYKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTRY,
BJIaJICHUE IOCTOBEPHOU MH(OpMaIet 0 MepeIOBhIX JOCTUKEHHUSIX U OTKPBITUSX MUPOBOM
¥ OTCUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA H
00111ecTBa; — rOTOBHOCTD U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMo00Opa3oBa-
HUI0, Ha TIPOTSDKCHUH BCEH JKU3HU; CO3HATEIHFHOE OTHOIIICHHE K HETPEPhIBHOMY 00pa3o-
BaHMIO KaK YCJIOBHIO YCTICIITHON MTPO(PECCHOHATBHON U OOIIECTBEHHOM NI TEIIBHOCTH; —
AKOJIOTHYECKasl KyJIbTypa, OepeKHOEe OTHOIICHHUE K POIHOM 3eMIie, MPUPOIHBIM Oorat-
ctBaM Poccnn 1 Mupa, MOHUMAaHHE BIUSIHHS COIMATbHO-DKOHOMHYECKHX MPOIIECCOB Ha
COCTOSIHME MPUPOTHOM U COLMATBLHOM Cpe/bl, OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOJTHBIX
peCypcoB, yMEHHUI M HABBIKOB pa3yMHOTO IMPUPOIONIOIB30BaHUS, HETEPITMMOTO OTHOIIIS-
HUS K ISHCTBUSIM, IIPUHOCSIITIM BPEJI SKOJOTHH; TPUOOPETEHHUE OIBITA DKOJIOTO-
HaIpaBJICHHOU JIEATEeILHOCTH;

3) B cdepe oTHOIICHHH 00yJaromuxcs K Tpyay, B chepe colruanibHO-9KOHOMUYECKUX OT-
HOIIICHUI: —OCO3HAHHBINA BHIOOP OyyIiel mpogeccuu Kak MmyTh U CIIOCO0 pean3aIiuu
COOCTBEHHBIX KMU3HEHHBIX IIJIAHOB; — TOTOBHOCTH O0YYAIOIINXCSI K TPYA0BOM mpodeccu-
OHAJIBHOM JCATEIHPHOCTH KaK K BO3MOKHOCTH YYacCTHUs B PEIICHUH JIMYHBIX, OOIICCTBEH-

HBIX, TOCY/IaPCTBEHHBIX, OOIICHAIIMOHATLHBIX MPO0JIeM; — MOTPEOHOCTh TPYJAUTHCS, yBa-



KEHUE K TPYIy U JIIOJISIM TPYAa, TPYJOBBIM JTOCTHKEHHUAM, TOOPOCOBECTHOE, OTBETCTBEH-
HO€ U TBOPUYECKOE OTHOILIEHUE K PA3HBIM BUIAM TPYIOBOU AEATEIBHOCTH.
Memanpeomemmoie:

Pezynamuensie YY/I:

BrinyckHUK HAy4HUTCS:

1. CaMOCTOSATENBHO ONPEACIIATH LI€NH, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a41 B
00pa3oBaTeNbHON ACSITEIIBHOCTH U )KU3HEHHBIX CUTYAIUAX;

2. O1uleHUBaTh PECYPCHI, B TOM YHCIIE BpEMs U Apyrre HeMaTepuaabHbIE pecypchl, HEOOXO0-
JIAMBIE JIJISI JOCTUKEHHUS TTOCTABJICHHOW paHee LEIIH;

3. ComnocTaBisiTh UMEIOIIHECS BO3MOKHOCTH U HEOOXOIUMBIE JJIs1 JOCTHKEHHUSI LIETIU pe-
CYpCBHI; ]

4. Opranu3oBbiBaTh 3(HPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOUMBIX ISl TOCTHUIKEHUS TIO-
CTaBJICHHOU LIEJIH;

5. Onpenenars HECKOIBKO MYTEN JOCTUKEHUS MMOCTABICHHOM 1IENH;

6. BeiOupaTh ONTUMAaIBHBIN MMyTh JOCTHXKEHHUS 1I€TU ¢ y4eTOM 3PGHEKTUBHOCTH PaCX0/10-
BaHUS PECYPCOB U OCHOBBIBASICh Ha COOOPAKEHUSAX ITUKU U MOPAJIH;

7. 3apaBaTh mapamMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO ONPEEIUTh, YTO LEJIb JOCTHUT -
HYTa;

8. ConocTaBIsATh NOJYYEHHBIN PE3yIbTAT ACATEIBHOCTH C ITIOCTABICHHOW 3apaHee IEbIO;
9. OueHuBaTh MOCNEACTBUS JOCTUXKEHHUS MOCTABICHHOM 11€7TU B JEATEILHOCTH, COOCTBEH-
HOW KU3HU U )KU3HU OKPYKAIOUIUX JIFOICH.

CpenctBoM (opMHUpPOBaHUS PEryIATUBHBIX Y Y ]l CllyKaT TEXHOJIOTUS MPOOJIEMHOTO Aua-
Jlora Ha 3Tare U3y4yeHuss HOBOTO MaTepHraia U TEXHOJOTHS OIEHUBAHUS 00Pa30BATEIbHBIX
JIOCTUKECHUU.

Ho3nasamenvnwvie YY/I:

BbIIyCKHUK Hay4duTCS:

1. Kputndecku olleHUBaTh U HHTEPIPETUPOBATH HHOOPMALIHMIO C PA3HBIX TTO3ZUIIMM;

2. Pacnio3HaBath 1 (PUKCUPOBATH MPOTHUBOPEUHS B MH(DOPMAITMOHHBIX UCTOUYHUKAX;



3. Mcnonb30BaTh pa3invuyHble MOJEIbHO-CXEMATUUYECKHUE CPEICTBA ISl IPEACTABIICHHUS BbI-
SIBJICHHBIX B MH(OPMAITMOHHBIX HCTOYHUKAX MTPOTUBOPEUHIA;

4. OcyuiecTBIATh Pa3BEPHYTHIA HHPOPMAIIMOHHBIN MOUCK U CTABUTh HA €70 OCHOBE HOBBIE
(yueOHBIC ¥ TTO3HABATEIBHEIC) 3a/1a4H;

5. MckaTh 1 HAXOAUTHh 00OOIIEHHBIE CIIOCOOBI PELICHUS 3a1a4;

6. [IpuBOANTH KPUTHUECKUE apTyMEHTHI KaK B OTHOILIEHUH COOCTBEHHOTO CYXICHUS, TaK U
B OTHOIIICHUU JICUCTBUM U CYKIAECHUU IPYroro;

7. AHanmu3UpoOBaTh U MPEOOPA30OBHIBATH MPOOJIEMHO-TIPOTUBOPEUUBBIE CUTYAIIUU;

8. BBIXOIUTH 32 paMKH y4eOHOI0 MpeAMETa U OCYIIECTBIISTH LIEJIEHANPABICHHBIN MMOUCK
BO3MOYKHOCTH IIMPOKOTO MIEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS;

9. BricTpanBaTh HHIUBUYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTpaHUYE-
HUS CO CTOPOHBI JPYTUX YUaCTHUKOB U PECYPCHBIE OTPaHUYCHUS,

10. MeHsTh U yepKUBaTh pa3HbIe MO3UIMH B TIO3HABATEILHOU IEATETbHOCTH (OBITH yUe-
HUKOM U yuuTesneM; GopMyIupoBaTh 00pa3oBaTEIbHBIN 3aIIPOC U BHITIOJIHATH KOHCYJIbTa-
TUBHBIE QYHKIIMU CAMOCTOSITEJILHO; CTABUTH ITPOOJIeMy U paboTaTh HAJ| €€ PEIICHUEM;
yIPaBJIsiTh COBMECTHOM MO3HABATEIBLHOM JEATEIBHOCTHIO U MOJUUHATHCS).
Kommynukamuenvie YY/[:

BrinmycKHUK Hay4UTCS:

1. OcyiiecTBasTh AET0BYI0 KOMMYHHUKAIINIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(kak BHYTpHU 00pa30BaTeIbHON OpraHU3aluu, TaK U 3a €€ MpeieaMu); — MPU OCYLIECTB-
JICHUU TPYNIOBOM pabOThI OBITh KaK PYKOBOAUTENIEM, TaK U YWICHOM MTPOCKTHOW KOMAaH/Ibl
B Pa3HBIX POJIAX (T€HEPATOPOM UJIeH, KPUTHUKOM, UCTIOTHUTEIEM, TPE3CHTYIOUIUM U T.11.);
2. Pa3BepHyTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM aJICK-
BAaTHBIX (YCTHBIX U MUCHbMEHHBIX ) SI3bIKOBBIX CPECTB;

3. Pacnio3HaBaTh KOH(PIMKTOTEHHBIE CUTYaIlUU U MPEI0TBpaIiaTh KOHPIUKTHI 10 UX aK-
TUBHOU (Da3sr;
4. KoopanHUpOBATh U BBITIONHITH pa0OTY B YCIOBUSIX BUPTYAIBHOTO B3aUMOACHCTBUS

(WM coueTaHus peaIbHOTO U BUPTYaIbHOTO);



5. CornacoBbIBaTh MO3UIMHU YWICHOB KOMAH bl B IIpoliecce padOThl HaJl OOIIUM MPOAYK-
TOM/pEIICHHUEM;

6. [IpeacraBisaTh MyOIMYHO PE3yIbTaThl HHAUBUAYAJIBLHON U IPYIIIOBOM ACSTEIBHOCTH,
KaK IepeJ] 3HAKOMOM, Tak U Mepe]l He3HAKOMOU ayIuTOpuei; — noa0upaTh MapTHEPOB
JUTS IETIOBOM KOMMYHHUKAIIUHU, UCXO/IS U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOIEH-
CTBHSI, @ HE JIMYHBIX CUMITATHI;

7. BocnpuHUMaTh KPUTHUECKHE 3aMEUaHUs KaK PECYpPC COOCTBEHHOTO Pa3BUTHS;

8. TouHo 1 eMKO (OpMYIHPOBATH KaK KPUTUUYECKUE, TAK U OJ00OPUTEIIbHBIC 3aMEUaHUs B
aZpec IPyTrux JI0JIed B paMKax JeJ0BOM U 00pa3oBaTeIbHON KOMMYHUKAIIMK, U30eras npu
HTOM JIMYHOCTHBIX OLIEHOYHBIX CYKICHUU.

Ilpeomemnmnuwie:

B pe3ynbTaTte u3ydeHust yaeOHoOro npeamera « XUMHUs» Ha YPOBHE CpeHEro o01ero oopa-
30BaHMS BBIMMYCKHUK Ha yIi1yOJIE€HHOM YPOBHE HAYUUTCS:

— pacKpbIBaTh Ha MIPUMEPAX POJIb XUMHUHU B GOPMHUPOBAHUN COBPEMEHHOM HAYYHOU Kap-
THHBI MAPA U B IPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA, B3AUMOCBSI3b MEXAY XUMHUEN U
JIPYTUMHU €CTECTBEHHBIMU HayKaMU,

— CONOCTABJIATh HCTOPUYECKHUE BEXU PA3BUTHUS XUMHUH C HCTOPUUECKUMU MEPUOJAMHU Pa3-
BUTHS IPOMBILIJIEHHOCTH U HAYKH JJIS IPOBEICHUS aHAIM3a COCTOSHUS, ITyTEN pa3BUTHUS
HAayKU U TEXHOJIOTUH;

— aHaJM3UPOBATh COCTaB, CTPOCHUE U CBOMCTBA BELIECTB, IPUMEHSS ITOJI0KEHUS OCHOB-
HBIX XUMHYECKUX TEOPHI: XUMUYECKOTO CTPOEHHUSI OpraHUYECKuX coeqnHeHnit A. M. byt-
JIEPOBA, CTPOCHUS aTOMa, XMMUYECKOU CBSI3H, JIEKTPOJUTHYECKON TUCCOLMAIMU KUCIIOT,
OCHOBAHHM M COJIEH, @ TAK)KE YCTAHABIMBATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKY
CBOMCTBAaMH BEIIECTBA U €TI0 COCTABOM U CTPOCHHUEM;

— NPUMEHATH IPaBUjla CUCTEMATHYECKOM MEKTYHApOIHOM HOMEHKIIATYPhl KaK CpeJICTBa
pa3nTuYeHUS U UICHTU(PUKAIIUN BEIIECTB 10 UX COCTaBY U CTPOCHUIO;

— COCTaBIIATh MOJICKYJIIPHBIE U CTPYKTYPHBIE (DOPMYJIIBI HEOPTAHUUECKUX U OpraHuyde-
CKHX BEILECTB KaK HOCHUTEeNIeH HH(OpMAIIUU O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U MpH-

HAJJIC)KHOCTH K OIIPCIACICHHOMY KJIACCY COGHHHGHHﬁ;



— OOBSICHATH MPUPOJY U CLIOCOOBI 00pa30BaHUS XUMUUECKOM CBSI3U: KOBAJICHTHOM (T10-
JISIPHOM, HEMOJISIPHOM ), HIOHHOM, METAJUTMYECKOM, BOJOPOTHOM C IIEIBIO0 ONPEAEICHUS XU-
MHYECKON aKTUBHOCTH BEIIIECTB;

— XapaKTepu30BaTh (PU3NIECKUE CBOWCTBA HEOPTAHUUYECKUX U OPTAaHUYECKUX BEIICCTB U
yCTaHABJIMBATh 3aBUCUMOCTH (PU3MUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUIMYECKON
pElIETKY;

— XapaKTepPU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMUYECKUX CBOMCTB MPOCTHIX BE-
IIECTB, BOJOPOJAHBIX COCTMHEHUM, BBICIIUX OKCUIOB U TUJIPOKCHUJIOB;

— MPUBOJAUTH MPUMEPHI XUMUUYECKUX PEAKINN, PACKPBIBAIOIINX XapaKTEPHbIC XUMUYE-
CKHE CBOMCTBA HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB M3YUYEHHBIX KJIACCOB C LEJIBIO
UX UACHTU(DUKALINKI B O0BICHEHHUS 00JIACTH IPUMEHEHHUSI;

— ONPEAETATh MEXaHU3M PEAKIIMU B 3aBUCHUMOCTH OT YCJIOBUW MPOBEACHUS PEAKIIUU U
MIPOTHO3UPOBATh BO3MOKHOCTh IPOTEKAHUA XUMUYECKUX PEAKIIMHA HA OCHOBE TUIIA XUMHU-
YECKOU CBSI3U U AKTUBHOCTHU PEArceHTOB;

— YCTaHaBIMBAaTh 3aBUCUMOCTh PEAKIIMOHHON CITIOCOOHOCTH OPraHUYECKUX COCTMHEHUI
OT XapakTepa B3aMMHOTO BIMSHHUS aTOMOB B MOJICKYJIaxX C IEJbI0 MPOTHO3UPOBAHUS MPO-
JIYKTOB PEAKIUH;

— YCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU U CMELICHHS] XUMUYE-
CKOT'0 PaBHOBECHS OT Pa3JIMUHBIX (haKTOPOB C LEJIBIO ONPEACICHUS ONTUMAIIBHBIX YCIIO-
BHUI MTPOTEKAHUSI XUMUUYECKUX MPOLIECCOB;

— YCTaHABJIMBATh TEHETUYECKYIO CBSA3b MEKIY KJIACCAMU HEOPraHUYECKUX U OpraHnye-
CKHMX BEIIECTB JIJI1 000CHOBaHUS MPUHIIMITHATILHON BO3MOXKHOCTH MOJyYeHUSI HEOPTaHU-
YECKHX U OPraHUYECKUX COCIMHEHMI 3aJaHHOTO COCTaBa U CTPOECHUSI;

— MOA0UPATh PEareHThl, CIOBUS U ONPEIETISATh MPOIYKThI PEaKITNi, MO3BOJISIONINX pea-
JIM30BaTh J1a0OPATOPHBIC U MPOMBIIIIICHHBIE CIIOCOOBI OJTYUYEHHUS BaXKHEHIITUX HEOPTraHU-
YECKUX U OPraHUYECKNX BEIECTB;

— ONPENETATH XapPAKTEP CPEbl B pE3yIbTaTe THAPOIIN3a HEOPraHUUYECKUX U OpraHnye-
CKHUX BEIIIECTB M MPUBOJUTH TPUMEPHI TUIPOJIN3A BEILIECTB B TOBCEAHEBHOM KU3HU YETIO-

BCKa, OMOJOrnYeCKHX OOMEHHBIX mponcccax v IMMPpOMBIIIJIICHHOCTH,



— MPUBOJUTH IPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPOAE, TPOU3-
BOJCTBEHHBIX MTPOLIECCAX U )KUZHEAEATEIbHOCTH OPraHU3MOB.

— 000CHOBBIBATH MTPAKTUYECKOE UCTIOIB30BAHUE HEOPTAaHUUECKUX U OPIaHUYECKUX BE-
HIECTB U UX PEAKLIUN B IPOMBILJIEHHOCTH U OBITY;

— BBINOJIHATh XMMUYECKUI AKCIIEPUMEHT IO PACIIO3HABAHMIO M MOJYYEHUIO HEOPTaHUYe-
CKHX M OpraHMYECKHUX BELIECTB, OTHOCAIIMXCS K Pa3IMUHBIM KJIacCaM COEIUHEHUMH, B CO-
OTBETCTBUHU C IIPaBUJIAMU U MpUEeMaMH 0e30macHoi paboThl C XUMUYECKUMH BEIIECTBAMU
¥ J1abopaTOpHBIM 000PYI0BaHUEM;

— NPOBOAUTH PAcYEThl HA OCHOBE XUMHUYECKUX (POPMYJI U ypaBHEHUI peaKIil: HaX0Xk-
JIEHUE MOJIEKYJISIPHOU (POPMYJIBI OPraHMYECKOT0 BEUIECTBA MO €r0 MIIOTHOCTA U MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSALIUX B €r0 COCTAB WUJIU IO IPOJYKTAM CTOPaHHUs; pacyeThl MACCO-
BOH /1071 (MacChl) XMMHUYECKOTO COEJUHEHUSI B CMECH; pacyeThl Macchl (00beEMa, KOJIhYe-
CTBa BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET Npu-
MECH); pacueThl MACCOBOW MM 0OBEMHOM J10JIM BBIX0/a MPOAYKTa pEeakluu OT TeOpeTHYe-
CKH BO3MOKHOTI'0; PacyeThl TEIIOBOIO 3(hPeKTa peaknuu; pacueTbl 00bEMHBIX OTHOIICHHIA
ra3oB IPU XUMUYECKUX PEaKIUAX; pacueTbl Macchl(00beMa, KOIMUECTBA BEIIECTBA) IPoO-
IOYKTa peaKkluy, €CJIU OJHO U3 BELIECTB IaHO B BUJE PAaCTBOpa C ONPEIEICHHON MacCOBOM
T0JIEN paCTBOPEHHOIO BEILECTBA;

— HMCHOJIB30BaTh METO/bI HAYYHOTO ITO3HAHUS: aHAIN3, CUHTE3, MOJAECIIMPOBAHUE XUMHUYE-
CKHX IPOLIECCOB U SIBJICHUI NP PELIEHUU YU4eOHO-HCCIIEOBATENbCKUX 3aa4 110 U3yyde-
HUIO CBOMCTB, CITIOCOOOB MOJIyYE€HHUS U PACIIO3HABAHUSI OPraHUYECKUX BEILECTB;

— BJIAJIETh MIpaBUjIaMu 0€30MacHOr0 OOpAILEHUs C €KUMH, TOPIOYUMH U TOKCUYHBIMU
BEILECTBAMHU, CPEACTBAMU OBITOBOIN XMMUU;

— OCYIIECTBIISTh MOMCK XUMUYECKOM HH(OpMALINK 110 Ha3BaHUSAM, HJIEHTU(PHUKATOpaM,
CTPYKTYPHBIM (pOpMYJIaM BEIIECTB;

— KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMUUYECKYIO0 HHPOPMAIIUIO, COJEpKa-
HIYIOCS B COOOIICHUSAX CPEJCTB MaccoBoil nuHpopmarmu, pecypcax MuTepHera, Hay4HO-
NOMYJISIPHBIX CTAThSAX C TOYKU 3PEHHUS €CTECTBEHHOHAYYHOU KOPPEKTHOCTH B LENSIX BbISIB-

JICHUS! OMMOOYHBIX CYKICHUN 1 (POPMUPOBAHUS COOCTBEHHOM MO3UIIHH;



— HaXOJUTh B3aUMOCBSI3H MEXY CTPYKTYPOU U PyHKIIMEH, MPUUNHOMN U CIIEJICTBHEM,
Teopuel U (pakTamu Mpu aHaIu3€e MPOOJIEMHBIX CUTYalluid 1 000CHOBAaHUH MPUHUMAEMBIX
pELIEHU HA OCHOBE XUMUYECKUX 3HAHUM;

— MPEACTABIATh MYTH PELICHUS II00aNbHBIX MPOOJIEM, CTOAIINX MIEPE]] YETOBEUECTBOM,
Y TIEPCIIEKTUBHBIX HAMPABICHUN Pa3BUTHSI XUMUYECKUX TEXHOJOTUI, B TOM YHCJIE TEXHO-
JIOTUH COBPEMEHHBIX MAaTEPHAIIOB C PA3IMYHON (QYHKIIMOHATIBLHOCTHIO, BO30OHOBIISIEMBIX

HNCTOYHHUKOB CbIPbA, Hepepa60TKH N YTHIIN3alIU1 IPOMBIIIJICHHBIX U OBITOBBIX OTXOOO0B.

BrimyckHHK Ha yriyOJeHHOM YPOBHE MOJTYYUT BO3MOXHOCTh HAYUUTHCS:

1. ®opmynupoBaTh 17 UCCICTOBAHMS, BEIABUTATH U MPOBEPSTH SIKCIIEPUMEHTAILHO TH-
1OTE3bl O XMMHUUECKHUX CBOMCTBAX BEIIECTB HA OCHOBE X COCTaBa U CTPOCHMUSI, UX CIIOCO0-
HOCTHU BCTYTATh B XUMHUECKHUE PEAKINH, O XapaKTepe U MPOAYKTaX Pa3IUIHbIX XHMHYe-
CKHUX pEaKIIUu;

2. CaMOCTOATEIBHO IUIAHUPOBATh U IPOBOAUTH XUMHUECKHUE HKCIIEPUMEHTHI ¢ COOIIOIe-
HUEM ITpaBui 0€30MacHON pabOThI ¢ BEIIECTBAMU U JJAOOPATOPHBIM 000PYAOBAHUEM;

3. MHTepnpeTupoBaTh JaHHBIE O COCTABE U CTPOCHHUH BEILECTB, MOTYYEHHbBIE C ITOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METO/IOB;

4. OnuceIBaTh COCTOSIHUE DJIEKTPOHA B aTOME HA OCHOBE COBPEMEHHBIX KBAHTOBO--
MEXaHUYECKUX MPEACTABICHUI O CTPOCHUH aToMa JUIsl OObSCHEHUS PE3YyJIbTaTOB CIIEK-
TPaJIbHOTO aHaIN3a BEIICCTB;

5. XapakTepu3oBaTh poib a30TOCOAEPKAIINX T€TEPO HUKINUECKUX COCTMHEHUIN U HYKIIe-
MHOBBIX KHCJIOT KaK BaXXHEHIIINX OMOIOTUYECKH aKTUBHBIX BEIIECTB;

6. IIporHo3upoBaTh BOZMOXHOCTh MPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEaK-

HHﬁ, JCKAIKUX B OCHOBC IIPUPOJHBIX U ITPOU3BOACTBCHHBIX IIPOLICCCOB.

Coaep:xanue kypca xumum 10 kiacca
e TeopeTuueckue OCHOBbI XMMMH.
Crpoenue BeniectBa ATOMHO-MOJIEKYJIIPHOE yueHue. BelecTsa MOEeKyJIIpHOTO U HEMO-

JEKYJISIPHOTO cTpoeHUsl. KauecTBEHHBIN M KOJMYECTBEHHBIN COCTaB BellecTBa. MoJisipHas



Y OTHOCUTEJIbHASI MOJIEKYJISIpHAs: MacChl BellecTBa. MOJbHAsI 107151 U MaccoBas 10 dJje-
MmeHTa B BemecTBe. Ctpoenue aroma. Hykmuasl. M3otonsl. JledexTt maccol. Tumnsl paauo-
aKTUBHOTO pacraja. TepMosaepHblil cuHTE3. OTKPBITUE HOBBIX XUMHYECKUX AJIEMEHTOB.
AnepHblie peakuuu. TUnbl SAEPHBIX peakUil: AelieHne U cuHTe3. CKOpOCTh peakuuu pa-
JTMOAKTUBHOTO pacnana. [[pumeHenne paauoHyKINI0B B MEAUIIMHE. METOI MEYEHBIX
aToMOB. [ [puMeHeHNe paIMOaKTUBHBIX HYKIUJIOB B reoXpoHonoruu. CoBpeMeHHast MO-
JIelIb CTpOeHUs atoMma. KopIycKynsipHO-BOJIHOBBIE CBOMCTBA 3JIeKTpoHa. [Ipencrasienue o
KBaHTOBOM MexaHuke. CooTHouienue ae bpois. [Tpunuun HeonpeneneHHoctu [ ei3en-
oepra. [lonarue o BoiHOBOM (yHKUIMU. KBaHTOBBIE uncia. AToMHas opOutans. Pacnpene-
JIEHHUE 3JIEKTPOHOB MO YHEPTETUYECKUM YPOBHSIM B COOTBETCTBUM C TPUHIIUIIOM
HaWMEHbIIIEH YHEPTUH, TPaBWIOM XyHAa U npuHuunoM [aymu. Oco6eHHOCTH CTpOCHMUS
HHEPreTUYECKUX YPOBHEN aTOMOB d-31€MEHTOB. DJIEKTPOHHAs! KOHPUTypalus aToma.
Krnaccuukaiys XuMUIeCKUX 3JIeMEHTOB (s-, P-, d-, /-3eMeHThI). DJICKTPOHHbIC KOH(H-
rypaiuu NoJIOKUTEIbHBIX U OTPUIIATENIbHBIX HOHOB. OCHOBHOE U BO30YKICHHBIE COCTOS-
HUs aTOMOB. Banentnsie anektponsl. [leprnonnueckuii 3akod. @opmynpoBKa 3aKOHA B
CBETE COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUHU aTOMa. MUPOBO33pEHYECKOE U HAYYHOE
3HaueHue llepuonnueckoro 3akona /. 1. Menaeneesa. Paguyc atoma. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COEUHEHUH, BHICIIIMX OKCUIO0B U
TUAPOKCUIOB B IIEpUOAaX U rpynmnax. IeKTpOOTPULIATEIbHOCTh. XUMHUUECKAs CBSI3b.
DJIEKTPOHHAS IPUPOJA XUMUYECKOU CBsI3U. BUibl xuMuuecko cBsi3u. KoBasieHTHast CBSI3b
U €€ XapaKTEepUCTUKU (IHEPTHS CBA3M, JUIMHA CBA3H, BAJICHTHBIN YTOJI, KPATHOCTh CBSI3H,
MOJISIPHOCTh, MOJIApU3yeMocTh). KoBasieHTHast HenmossipHas U nojisipHasi cBsizb. OOMEHHBIHM
Y JJOHOPHO-aKIENTOPHBIM MEXaHW3Mbl 00pa30BaHUs KOBAJIEHTHOM MOJSPHOM CBsi3u. [ eo-
METPHUS MOJIEKYJIbL. [[UMOJIBHBIT MOMEHT CBSI3H, IUIIOJIBHBIA MOMEHT MOJIEKYJIbl. MlOHHas
cBs3b. OTIMUYHE MEXy MOHHOW M KOBAJIEHTHOM CBA3bI0. MeTtaiuinueckas cBsizb. Bojo-
pOAHAas CBA3b U €€ BIMSHUE HA CBOMCTBA BEIECTBA. MEXKMOJIEKYIISIPHBIE B3AUMOJCUCTBUS.
[Tonsatue o cynpaMosieKyJIsipHON XUMUU. ATperatHble cocTOsIHUS BenlecTra. 'assbl. ["a3o-
BbI€ 3aKOHBI. YpaBHeHue Knalinepona—MeneneeBa. 3akoH ABOTajipo. 3aK0OH 00bEMHBIX

oTHoIIeHn. OTHOCUTEIbHAS TIJIOTHOCTH ra3oB. CpeaHss MossipHas Macca cMecu. Ctpoe-



HUE TBEPABIX TEJ: KPUCTATMYECKUE U aMOp(HBIE BellecTBa. TUIBI KPUCTATITMYECKUX
pelIeToK: aTOMHas1, MOJIEKyJIsIpHasi, MIOHHas1, MeTasuinyeckas. [lonstue o6 anemeHTapHOM
AaJyelike. Pacuer yncina MOHOB, COIEPKAILUXCS B dJIEMEHTapHOU sueiike. IOHHbIE paanyCBhl.
Omnpenenenne METAUTMYECKOTO PaRyca. 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT
THUIIa KPUCTAJUIMYECKOU pemieTku. [[puunnbel MHOrooOpa3us Bemects. COBpeMEHHbIE
MPEICTABIICHUS O CTPOCHUHU TBEPABIX, )KUIKUX U ra3000pa3HbIX BEIIECTB.
Jlemoncmpayuu.

1. OGpa3iibl BEMIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI.

2. Bo3ronka noja.

3. Moaenu MOJEKyII.

Kpucramnmnueckue pemeTku. OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaK-
uui Knaccudukanus XMuMUYECKUX peakivil o pa3IuyHbIM [IPU3HAKaM cpaBHEHUs. ['oMo-
TeHHbIE U reTeporeHHsle peakuu. Kinaccugukanus no 31aky remiaosoro s¢¢ekra. Odpa-
TUMBbIE U HeoOpaTuMbie peakinu. Katanuruueckue u HeKaTaIUTHUECKUE peakiuu. Peak-
LMY C U3BMEHEHHEM U 0€3 U3MEHEHUS CTEIIEHN OKUCIIEHUS AJIEMEHTOB B COCTUHEHUSX.
DHepreTrka XMMHUYECKUX peakiuil. TermoBoit appexkT XuMudeckoil peakiuu. IHI0Tep-
MUYECKHE U FK30TEPMUYECKHE peaklMK. TepMoXuMHUUYEcKe ypaBHeHus. Termnora 00pa3o-
BAaHMS BEIIECTBA. 3aKOH [ 'ecca u ciencTBus U3 Hero. JHeprus cBA3u. [loHATHE O BHYTpEH-
Hel sHepruu u dHTaNbNuH. [Tonstue 06 suTpornuu. Bropoii 3akon Tepmoaunamuku. dop-
myina bonsiMana. Dueprus I'nb6ca u KpuTepun caMOnpoOr3BOJIBHOCTH XUMUUECKOU peak-
uu. OOpatumMblie peakiuu. Xumudeckoe papHoBecue. Koncranra paBuosecus. [Ipuniumn
Jle lllaTtenne. PaBHOBECHBIE COCTOSIHUS: YCTOMYMBOE, HEYCTONYMBOE, O€3pa3IMuHOE.
CMellleHre XMMUYECKOTO PABHOBECHS TIOJT ACHCTBUEM Pa3IUYHbIX (PaKTOPOB: KOHIIEHTPA-
MW PEAreHTOB WJIM MPOAYKTOB pEeaKilNu, NaBICHUs, TeMIeparypsl. Posib cMenieHus: pas-
HOBECHS B TEXHOJIOTMYECKUX Mpoueccax. CKOpOCTh XUMUYECKUX PEAKIIUH, €€ 3aBUCHU-
MOCTB OT Pa3IUYHBIX (PAKTOPOB: MPUPOJIBI PEATUPYIONINX BEIIESCTB, KOHIICHTPAIIUU pearu-
PYIOLIUX BEIECTB, TEMIEPATYPhl, HATUYUS KaTAIU3aTOPa, INIOIAA1 TOBEPXHOCTH pearu-
PYIOIKX BEIIECTB. Peakuy roMOTreHHbIE U TETEPOTEHHBIE. DIEMEHTAPHBIE peakunu. Me-

XaHU3M peakinu. AKTUBUPOBAHHBINA KOMILIEKC (IEPEXOIHOE COCTOSIHUE). 3aKOH JEHUCTBY-



romnx Macc. KoHcTaHTa CKOpOCTH peakiuu, €€ pa3MepHOCTb. CKOPOCTh pEaKUH Paiuo-
akTuBHOTO pacnana. [lepuon momypacnana. [Ipasuno Baat-I'od- da. [lonsarue 06 sneprum
aKTHUBAIIMK U 00 HEpreTHUeckoM npoduie peakiuu. YpasHenue Appenuyca. Katanuza-
TOPBI U KaTaau3. DJHEPTUsl aKTUBAIMU KaTATU3UPYyEMOU 1

HEKaTAIM3UPYEMOU peakiuu. AKTUBHOCTh U CEJIEKTUBHOCTh KaTanu3aropa. ['oMoreHHbIn
U TeTepOTeHHbIN KaTanu3. [[OMOoreHHbli KaTtanus3 B razoBoi (paze. Katanuruueckoe okuc-
JICHUE YrapHOTO ra3a B KOHBEPTEPax BHIXJIOMMHBIX Ta30B B aBTOMOOMIIsX. Poss kaTtanm3a-
TOPOB B MPHUPO/JIEC U IPOMBIIIIIEHHOM IPOon3BoAcTBe. DepMEHThI Kak OMOJIOrMUeCcKUe KaTa-
JIM3aTOPBI.

Jlabopamopnvie onvimeoi.

1. Karanutuueckoe pa3iioKeHue epoKCcuaa BOI0poaa.

PactBopbl CriocOOBI BBIpQXKEHUS KOJIMUYECTBEHHOIO COCTaBa PacTBOPA: MACCOBASI JIOJIS
PacTBOPEHHOTO BelllecTBa (MPOIICHTHAs KOHIIEHTPAIIMS ), MOJISIpHAsI KOHIICHTpalus. TuT-
poBanue. PacTBopenue kak pusuko-xumudeckuit mpouecc. Kpucramnoruapatsl. {ucnepc-
Hble cucteMbl. Kommonansie pactBopsl. MicTunHbie pacTBophl. {ucnepcHas dasa u auc-
nepcuonHas cpena. CycreH3un 1 SMYJIbcur. 301H U rend. Onanecuerius. Dpdext TuH-
nans. Koarymsmusa. Cenumenrtanus. Cuaepesuc. Peakunn B pactBopax 31aeKTpoiauToB. Ka-
YECTBEHHBIE PEAKIIUU Ha HOHBI B pacTBope. KHCIOTHO-OCHOBHBIE B3aUMO/ICHCTBUS B pac-
TBOpax. AMdorepHocTh. MoHHOE npousBenenue Bobl. Bomopoausiii mokazatens (pH)
pactBopa. CuiibHBIE U clla0ble AIeKTpoUThl. Pacuetr pH pacTBOPOB CUIIBHBIX KUCIIOT U
niesnoveii. KoHCTaHThl Aucconuanuu cnadbixX AIEKTPOIUTOB. CBsA3b KOHCTAHTHI U CTETIEHU
nucconuanuu. 3akoH pa3seneHus Octpanbaa. Peakiiuu nonHoro oomena. [lonasie u co-
KpallleHHbIC HOHHBIE YpaBHEeHUs. [ uaponus conen. ['naponus no KaTuoHy, 1o aHuOHY, 110
KaTUOHY U M0 aHUOHY. Peakius cpejibl pacCTBOPOB COJICH: KUCTOTHAS, IIEJI0YHAs U
HelTpasbHast. [ToaHbiid HeoOpaTuMblil THIpou3. [lonyueHue peakuen ruapoIIu3a OCHOB-
HbIX conel. [lonsaTue o nmporonutuueckon treopun bpencrena—Iloypu. [lonstue o Teopun
KHUCIIOT ¥ ocHOBaHu# JIptonca. 3HaueHne TUApOIH3a B OMOJIOTUYECKUX OOMEHHBIX TIPOIIeC-
cax. [IpumeHeHnue ruiposin3a B MPOMBIIIUICHHOCTH. PaBHOBECHE MEXTy HACBIIIIEHHBIM

pacTBOpoM U ocaakoM. [IponsBeaeHue pacTBOPUMOCTH.



Jlemoncmpayuu.

1. Onpenenenrie KUCIOTHOCTHU CPEbI IPU MTOMOIIN UHIUKATOPOB.

2. Dddext Tungans.

3. O6pazoBaHne KOMIUIEKCHBIX COEIMHEHUN MEPEXOIHBIX METAJIIOB.

Jlabopamopnvie onvimeoi.

1. Peakiiuu moHHOTO OOMEHA.

2. CBolicTBa KOJUIOUIHBIX PACTBOPOB.

3. 'uaponus coneil.

4. [lonydyeHue u CBOMCTBA KOMILJIEKCHBIX COCIUHEHUMU.
OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE MPOLECCH] OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE Pe-
akiuu. TUIBI OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX peakiuii. OKUCIEHUE U BOCCTAHOBIIE-
Hue. OKUCITUTENN U BOCCTAHOBUTEIU. METO/| 3JIEKTPOHHOTO U 3JIEKTPOHHO-HOHHOTO 0a-
naHca. [ToBenenue BemecTB B cpeaax ¢ pa3HbiM 3HaueHreM pH. IlepmaHranart kanus Kak
oKucIIUTENb. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIUK B IPUPO/JIE, TPOU3BOICTBEH-
HBIX MPOIECCAX U KUZHEACATEIbHOCTA OPTaHU3MOB. ["aTbBAHUYECKUM 2JIEMEHT (Ha MpHU-
Mepe reMenTa Jlanuais). XuMuYeckre UCTOYHUKY TOKA: TAIbBAHUYECKUE DIIEMEHTHI, aK-
KYMYJISITOPBI U TOTTUBHBIC 2JIeMEHTHI. DopMa 3amicu XMMUYECKOT0 HICTOUHHUKA TOKA.
CrangapTHbId BOAOPOAHBIN 31eKTpoa. CTaHAAPTHBIN 3IEKTPOIHBIN NOTEHIIHAT CUCTEMBI.
[TonsiTHE 00 AMEKTPOABIMIKYIIEH CUJIE PEAKITUU. DICKTPOXUMUUYECKUNA PSiJT HATIPSDKCHUM
(aKTUBHOCTH) METAJUIOB (PsJl CTAaHIAPTHBIX JIEKTPOIHBIX OTEHIIMANOB). HanpaBnenue
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINN. DIEKTPOJIN3 PACIIIAaBOB U BOJIHBIX PACTBO-
POB BJIEKTPOIUTOB (KUCIIOT, 1eJIouel U coie). 3akoHbl ekTponu3a. [IpakTuyeckoe
MIPUMEHEHUE AIEKTPOJIN3A JISI OJYUEHUS IETOUYHBIX, IEJTOYHO3EMENBHBIX METAIUIOB U
anmromuHus. Kopposust MeTalisioB: criocoObl 3aIUTHl METALUIOB OT KOPPO3UH.
Hemoncmpayuu. BzaumoeiicTBue nepMaHralara Kajis ¢ CyJib()UTOM HATPUs B Pa3HbIX
cpenax.

® OCHOBBI OPraHN4YeCcKOd XUMHUHU

OcCHOBHBbIE MOHATHS OpraHuyecKoil Xxumuu I1osiBlieHNE U pa3BUTHE OPraHUYECKOU XUMHHU

Kak Hayku. [Ipeamer u 3a1aun opraHn4ecKor XUMun. MecTo U 3HaueHHe OpraHndeCcKOu



XUMHUH B CUCTEME €CTECTBEHHBIX HAYK. B3auMOCBS3b HEOPraHMYECKUX U OPTAHUYECKHUX
BemecTB. OCOOCHHOCTH OpraHWYECKUX BemlecTB. [IpuanHbl MHOTOOOpa3ust OpraHUYeCKIX
BellecTB. OpraHnvecKkrue BENIECTBA B IPUPOJE. Y TIIEPOAHBIN CKEJIET OPraHNYECKON MoJIe-
KYJIbI, €70 TUIIBI: MUKINYECKUE, alfuKiIndeckue. KapOonukinmaeckue u reTeporuKInIecKue
ckeneThl. KpaTHOCTh XUMUYECKOM CBSI3M (BUABI CBSI3€H B MOJIEKYJIaX OPraHUYECKUX Be-
IIECTB: OJIMHAPHBIE, TBOMHBIC, TPOHBIE). MI3MEeHEeHMEe SHEePTUH CBS3E MEXy aTOMaMU
YIJIEPO/Ia P YBEJIWYECHUN KPATHOCTHU CBsI3U. HaChIlIEHHBIE 1 HEHACHIIEHHBIE COEAUHE-
HUS. DIEKTPOHHOE CTPOCHHUE U XUMUYECKUE CBA3U aToMa yriiepoaa. ['ubpuaunzanus aroM-
HBIX OpOUTaseH, ee TUIBI 111 OPraHMYECKUX COeqUHEHU: sp3 , sp2 , sp. OOpa3zoBaHue CT-
Y P-CBSI3€M B MOJIEKYJIaX OPraHUYECKUX coequHeHui. [IpocTpancTBEHHOE CTpOECHUE Opra-
HUYECKHUX COCIMHEHUN. XUMUYECKOE CTPOCHUE KaK NOPSAA0K COCIUHEHHS] aTOMOB B MOJIE-
KYJIE COTJIACHO UX BaJEHTHOCTU. OCHOBHBIE MOJIOKEHHS TEOPUU XUMUYECKOTO CTPOCHUS
opraHnueckux coenuHeHud A. M. BytnepoBa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYE-
ckoro crpoenust moJiekyn. CtpykrypHas dhopmyna. M3omepus u uzomepsl. CTpyKTypHas u
IIPOCTPAHCTBEHHAS n3oMepus. M3omepus yriepoaHoro ckenera. Mzomepurs nomoxeHusl.
MesxknaccoBas uzomepusi. Buabl nmpoctpaHCcTBEHHOM n3oMepuun. Onruueckas u3oMepusi.
AcuMMmeTpruUecKrii atom yriepoaa. OnTUYecKrue aHTUIIOAbl. XUPATbHOCTh. XUPAIbHBIE U
axupalibHbIe MOJIEKYJIbI. ['eoMeTpruueckast uzomepus (uc-, TpaHc-uzoMepus ). Gusuko-
XUMHUYECKHE METO/Ibl UCCIICIOBAHUS CTPOCHUS M PEaKIIMOHHOW CITOCOOHOCTH OpraHuye-
ckux coenunenuit. Cnekrpockonus SIMP, macc-criektpomeTpusi, uHGpakpacHasi ClIeKTpO-
CKOIHUS. DIEKTPOHHOE CTPOEHUE OPraHNYECKUX BEIeCTB. B3auMHOE BIIMSIHUE aTOMOB U
TPYIIT aTOMOB. DNIEeKTpOHHbIE 3P deKTsl. UHAYKTUBHBIN 1 Me3oMepHbIi 3 dexThl. [Ipea-
cTaBjeHue o pe3oHaHce. Knaccudukanus opranndyeckux BeniecTB. OCHOBHBIE KJIACCHI Op-
raHWYeCKuX coeauHeHUH. [IpuHInIIBI KiTaccuuKaIuy OpraHudecKux coequaeHni. ITons-
THEe 0 PyHKIMOHAIBbHOMU rpynne. Kinaccudukaius opraHu4ecKux COeIMHEHUI 10 (PyHK-
HUOHAIBHBIM rpynmam. ['omomorus. ['omonoru. 'oMmonoruyeckas pasHocts. ['oMonornye-
ckue psiabl. HoMeHknaTypa opraHu4eckux BemecTB. MexayHapo/iHas (CucTeMaTuyeckas)
HOMEHKJIaTypa OPraHMYE€CKUX BEIIECTB U MIPUHIMITBI 00pa30BaHUs HA3BaHUN OpraHuye-

CKHX coenuHeHni. PanimonansHas HomeHkinatypa. Knaccudukarus u o0coOEHHOCTH Opra-



HUYeCKUX peakuuil. CrocoObl 3anmuceit peakiuii B opranndeckoit xumun. Cxema 1 ypas-
HEHHe. Y cI0BUA MpoBeaeHus peakunii. Knaccudukaius peakiuii OpraHMuecKux BEIIeCTB
10 CTPYKTYpPHOMY IIPU3HAKY: 3aMEILEHHE, IPUCOECINHEHHE, OTIIEIICHNE. PeakinoHHbIE
HeHTphl. [IepBoHaYanbHbIE MOHATHS O TUIIAX M MEXaHU3MaX OPraHUYeCKUX peakuu. 1 o-
MOJIMTUYECKHUI U TE€TEPOTUTHUECKUI pa3pblB KOBAJICHTHON XUMUYeCcKOi cBsi3u. CBO0OOI-
HO-paJUKaJIbHBIN U MIOHHBIN MeXaHu3Mbl peakiuu. [lonarue o cBOOOIHOM pajiuKaiie, HyK-
neodwte, anexTpoduiie, kapobokaTuone u kapoannone. O603HaUCHNE HOHHBIX PEAKITUN B
OpraHn4eckoil XumMuu. OKUCIUTETBHO-BOCCTAHOBUTENIBHBIE PEAKIIUHA B OPraHUYECKOU XU-
muu. nentudukanys opraHu4ecKuxX coeIuHeHn. ['eHeTnueckas CBsi3b MEXIy KilaccaMu
OPTaHUYECKUX COCTUHEHUM.
Jlemoncmpayuu.

Mopnenu opraHn4eCcKuX MOJIEKYIL.

VYrieBo1opoasl ANKaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METAHA.
Bp3 -I'ubpuauzanus opoutaneit atoMoB yriiepoja. ['omonoruueckuii psa u odmas gop-
MyJa alkaHoB. CucTeMarndeckas HOMEHKIIATypa aJIKaHOB U paauKanos. M3omepus yrie-
poaHoro ckenera ajgkaHoB. [lonstue o koHpopmanuax. @u3nyecKre CBOWCTBA aIKAHOB.
3aKOHOMEPHOCTH U3MEHEHHS (PU3HUYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA AJIKAHOB: T'a-
Jlore- HUPOBAHKUE, HUTPOBAHUE, IETUAPUPOBAHUE, TEPMUUECKOE Pa3IoKeHHe (MUPOJIU3),
rOpPEHHE KaK OJJUH U3 OCHOBHBIX UICTOYHHMKOB TEIlIa B IPOMBIIIJIEHHOCTH U OBITY, KaTaJlu-
TUYECKOE OKUCIIEHHE, KPEKUHT KaK CIIOCOObI MOJyUYEHHUs BAXKHEUIINX COEIMHEHUI B Opra-
HUYECKOM CHHTE3€, U30MEepHU3alusl Kak Crioco0 MOIyYeHHs] BBICOKOCOPTHOTO OCH3MHA.
MexaHu3M peakiiuu CBOOOHOPAIMKATBLHOTO 3aMeleHrs (Ha MPUMEpPEe XJIOPUPOBAHUS Me-
TaHa). CHHTETUYECKHE CITOCOOBI MOTYyUYEHHUs aJKaHOB. MeTo/1bl OJy4YEeHHsI AJIKAaHOB U3 all-
KUJTranoreHu10B (peakuus Biop- 1a), 1ekapOooKCUIMpOBaHUEM COJIei KapOOHOBBIX KUCIOT
U 3JIEKTPOIU30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. HaxoxeHue ankaHoB B IPUPOE
Y IPUMEHEHUE AJIKAHOB.

[Muknoankanel. CTpoeHHe MOJIEKYI LKKJIoaKaHOB. O01as ¢popmyna mukioankaHoB. Ho-
MEHKJIAaTypa LHHUKJIOAIKAaHOB. M30Mepus HUKIOAIKAHOB: YTJIEPOAHOTO CKEJIETA, MEKKIIAC-

COBasl, MPOCTpPaHCTBEHHAs (LMC-TpaHc-u3omepusi). HanpskeHHble U HEHANPSKEHHBIE 1IUK-



abl. Crieniudrka CBOMCTB UKIOAIKAHOB C MaJIbIM Pa3MEepOM IIUKJIa. XUMUYECKHE CBOM-
CTBa LIUKJIONPOIAaHA: TOPEHUE, PEAKIIUU TPUCOEANHEHHUS (THIPUPOBAHUE, TPUCOEAMHEHNE
raJIoreHoB, raJOreHOBOIOPOIOB, BOJIbI) U IUKJIOT€KCAaHA: TOPEHUE, PEaKIMK PaJuKaIbHO-
ro 3aMelIeHMs (XJI0pupoBaHue, HUTpoBaHue). [loayyeHne NMKII0aIKaHOB U3 aJIKaHOB U
JUTaJIOT€HAIIKAaHOB.

AJIKEHBI. DJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3THIICHA. SIp2 -
['uGpunuzanus opbutaneit aToMoB yriepoja. cT- u p-Cs3u. 'omonorudeckuii psa u 00-
mias popmya anke- HOB. HomeHkiatypa ainkeHoB. 3oMepust ankeHOB: YTIEPOIHOTO CKe-
JIeTa, TIOJIOKEHUSI KPaTHOM CBSI3U, TPOCTPAHCTBEHHAS (T€OMETpUUECKas U30MEPHS, UITU
[HUC-TPAHC-U30MEPHUS), MEXKKIIaccoBasi. DU3MUECKUE CBOMCTBA aIKECHOB. XMUMHUUECKHUE
CBOMCTBA aJKeHOB. Peakiuu 351eKTpohUIbHOTO TPUCOSTUHEHHS KaK CIIOCO0 MOTyUYeHHUs
(GYHKIIMOHATBHBIX MPOU3BOAHBIX YTIIEBOIOPOJIOB: TUIPUPOBAHUE, TAIOTCHUPOBAHUE, TH/I-
porajoreHupoBa- HUe, TUApaTalus aTKeHOB. MexXaHu3M 3JeKTPOPUIHLHOTO MPUCOESTNHE-
Hus K ankeHaMm. [IpaBusio MapkoBHUKOBA U €ro 00bSICHEHUE C TOYKU 3PEHHUS SJICKTPOHHOU
Teopuu. PagukanbHoe MpUCcOeIMHEHNE OPOMOBOIOPO/IA K aIKEHAM B IPUCYTCTBUHU TEepe-
kuceil. BzanmoseiicTBue ainkeHoB ¢ OpoMOM U XJIOPOM B Ta30Boi (pa3e mpu BHICOKOH TeM-
nepaTtype win Ha cBeTy. OKHCIICHUE aJIKEHOB: TOPEHUE, OKUCIIEHUE KUCIOPOIOM B MPH-
cyrctBun xjopuaoB nawanus (II) u meau (IT) (Bakep-mipoiiecc), OKUCIEHUE KUCIOPOAOM
B IIPUCYTCTBUH cepedpa, OKUCICHUE TOPSYUM TIOIKUCICHHBIM PACTBOPOM NIepMaHTaHaTa
KaJIisl, OKUCJICHUE TTepMaHranatoM kainus (peakuusi Baruepa), o3onupoBanue. KauecTBen-
HBIC PEaKIK Ha IBOWHYIO CBsI3b. [IpOMBITIUIEHHBIE U JTA00PATOPHBIEC CITOCOOBI MOTYyUCHUS
ankeHoB. [lomyyeHne aKkeHOB AErUAPUPOBAHUEM AJIKAHOB; PEAKIIMEN JIIMMUHUPOBAHUS U3
CIIMUPTOB, TAJIOTCHAIIKAHOB, AUTranoreHaikaHoB. [Ipasumno 3aiiuesa. [lonumepusaius anke-
HOB. [lonmmmepunsanns Ha katanuszaropax Lurmepa—Harra. [lonuaTriieH kak KpynmHOTOH-
HaXXHBIN MTPOJAYKT XUMHUYECKOT0 MPOM3BOACTBA. [I[pruMeHeHre aTKeHOB (3TUIICH U MPOITH-
JIEH).

Anxanuensl. Knaccudukarus ankaaueHoB M0 B3aUMHOMY PacIoJIOKEHUIO KPATHBIX CBsI-
3eil B MoJiekysie. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUS COMNPSI-

KEHHBIX ankagueHoB. Oomas Gopmyna ankaaueHoB. HomeHKIaTypa U n30Mepus ajikaau-



eHOB. PU3NYECKHUE CBOMCTBA AIKAINEHOB. XUMHUUYECKNE CBOMCTBA AJIKAAUEHOB: PEAKIINU
pUCOEINHEHN (TUAPUPOBAHUE, FaJIOTEHUPOBAHUE ), TOPEHUS U TOJIUMEpU3auu. 1,2- u
1,4-Tlpucoeaunenue. [lonyuenue ankaguenoB. Cunres OyTajaneHa u3 OyTaHa U 3TaHOJA.
[Tomumepusanus. Kayuyku. Bknag C. B. JleOGeneBa B moiayyeHue CHHTETUYECKOTO Kaydy-
ka. Bynkanmzarus kaydykoB. Pesnna. MHOTOOOpasue BUIOB CHHTETHUECKUX KaydyKOB, HX
CBOICTBA U TPUMEHEHHUE.

AJIKUHBI. DJEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTUJIEHA. SP-
['uOpuanzanus opOurtaneit aToMoB yriiepoja. ['oMonorudeckuit psia u oomas Gopmyiia
ankuHOB. HomeHknatypa ankuHoB. I3oMepust ankMHOB: YIJIEPOJIHOTO CKEJETA, MOJIOMKE-
HUs KPaTHOM CBSA3M, MEXKIIaccoBast. PU3NYECKHE CBOMCTBA AIIKUHOB. XUMHUYECKHE CBOM-
CTBa aJKUHOB. Peakinu npucoeMHeHUs Kak CrIoCco0 MOMyYeHUs MOJIUMEPOB U JPYTHUX I0-
JIe3HBIX TPOAYKTOB. [ mapupoBanue. Peakiuy nprucoeAMHEHUS TalOT€HOB, FaJOT€HOBOO-
poaoB, BoAbL. TpuMepusanus u [uMepusanus aleTuieHa. Peakinuu 3amemenns. Kucnor-
HbIE CBOMCTBA AJIKWHOB C KOHIIEBOW TPOTHOH CBA3bI0. AlleTueHU Ibl. B3auMoaencTeue
allETUJICHUJIOB C rajioreHalikaHamu. ['openue anetuneHa. OKUCIEHUE ATKUHOB PAaCTBOPOM
nepmanranara kanus. [loxyuenue aneruieHa MUpOIM30M MeTaHa U KapOUIHBIM METOJIOM.
CuHTE3 aTKMHOB AJIKUJIMPOBAHUEM aleTUIUAOB. [ [pumenenne anerniiena. [ openue ane-
TUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO MIJIAMEHU JJIsl CBAPKHU U PE3KU METAJIOB.
Apensl. Uctopust oTkpbeiTus 6en3ona. [Tonsarue 06 apomatuaHocTH. [IpaBuno XroKkes.
HeGenzouannie apoMatnuueckue cuctemMbl. COBpEMEHHBIE MPEICTABICHUS 00 3JIEKTPOHHOM
¥ TIPOCTPAHCTBEHHOM CTpoeHuu 6en3ona. O6mias ¢dopmyna apeHoB. Mzomepust 1 HOMEH-
KJIaTypa TOMOJIOTOB OeH3ou1a. M3oMepus qu3amMenieHHbIX OCH30JI0B Ha IpUMeEpE KCUIIOJIOB.
dusznyeckue cBOMCTBAa O€H301a. XMMUYECKUE CBOMCTBA OeH301a. Peakiinu 3aMelleHns B
OCH30JIBHOM sTIpe (IEKTPOPIIHPHOE 3aMEIICHHE): TAJIOTeHUPOBAHKNE, HUTPOBAHUE, AJTKH-
JUpOBaHKE, allJIUPOBAHKE, CYIb(upoBaHue. MexaHu3M peakiny dJIeKTPOPUILHOTO 3a-
MereHus1. Peakiuu nprucoeanHEHUs K OeH30.1y (THIPUPOBAaHKE, TAJIOTEHUPOBAHKE (XJIO-
pupoBaHue Ha cBeTy)). Peakius ropenns. OcOOEHHOCTH XUMUYECKUX CBOMCTB aJIKUIIOCH-
30JI0B Ha MPUMEPE TOIyoJa. B3auMHOe BIMsSIHME aTOMOB B MOJIEKYJie Tojiyosa. [IpaBuna

OpHUCHTAIUH 3aMECTHUTEIICH B PCaAKIMAX 3aMCIICHUA, COITIaCOBAHHAA M HCCOI'JIACOBaHHAsA



opueHTalus. XJIopupoBaHue Toyosia. OKUCICHHE AIKUIOEH30JI0B PAaCTBOPOM IepMaHTa-
HaTa Kanus. ['amoreHnpoBanue anKuiIOeH30JI0B B OOKOBYIO 1lenb. HuTpoBanne HUTPOOCH-
3oj1a. [Tomyuenne 6eH301a U ero romoJioro. [lpumenenne romonoros 6ensona. [lonsarue o
MOJIUSJICPHBIX apeHax, X (PU3NOIOTHIECKOE ICHCTBHE HA OPTaHU3M YelioBeKa. | eHeTnde-
CKasl CBSI3b MEXJy Pa3IMUHBIMU KJIacCaMU yrieBo10po10B. KauecTBeHHbIE peakiuy Ha
HeTpeeabHbIE YTIEBO0PO/IbI. ['aIOreHONPOU3BOIHBIC YIVIEBOAOPOAOB. DJIECKTPOHHOE
CTPOCHUE TAJIOT€HONMPOU3BOIHBIX YIIIEBOAOPOAOB. Peakiuu 3amenieHus rajJoreHa Ha ru/i-
POKCHJI, HUTPOTPYIIITY, ITMAHOTPYIITY, aMUHOTpyIy. JleHcTBUE Ha TaJIOT€HITPOU3BOIHBIC
BOJITHOTO U CIIMPTOBOIO pacTBopa meaoun. CpaBHEHHE PEAKIIMOHHON CITIOCOOHOCTH aJIKUII-,
BUHWI-, PEHWI- 1 OCH3WITAIOTeHUI0B. B3anMoielicTBue qurajioreHajJkaHOB C MarHueM U
UMHKOM. [ToHSITHE 0 METAIIOOPTaHUYECKUX COETMHEHUSX. MarHuilopraHnuecKue coeau-
HeHusi. Peaktus ['punbsipa. Mcnonas30BaHue rajloreHOnpOU3BOIHBIX B OBITY, TEXHUKE U B
CUHTE3E.
Jlemoncmpayuu.

1. CoctaBneHne Moenen MOJIEKyYJ alKaHOB.

2. bpomupoBaHue rekcaHa Ha CBETY.

3. I'opeHue merana, 3TUJIEHA, allETUJICHA.

4. OTHOIIEHUE METaHa, STUJICHA, alleTHIeHa U O€H30J1a K pacTBOpaM MepMaHraHata Kajaus
1 OpOMHOI1 BoJIE.

5. Ilonyuenue 3TUICHA peakiuen I1eruapaTayy 3TaHoa.

6. [TonydeHue arneTuiaeHa ruapoIM30M KapOuaa KaJbIus.

7. OKHUCIEHHE TOJIyoJIa paCTBOPOM MEPMAHIaHATa KaJIusl.

8. [lomyueHnue cTuposa AenoIuMepr3alueit MOJIUCTUPOSIa U UCTIBITAHUE €T0 OTHOILICHUSI K

pacTBOpPY IICPpMaHIaHaTa KaJus.

Kucnoponconepxaime oprannueckue coequnenuss Crmptel. Kimaccudukaims, HOMEHKI1a-
Typa ¥ u3oMepus criupToB. ["'omMonoruueckuii psg u obiias hopMysia mpeIeabHbIX 0JHO-
aTOMHBIX CIUPTOB. PU3NUYECKHE CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX CIUPTOB. Bojo-

pOJIHAS CBSI3b MEXKy MOJIEKYJIAMH U €€ BIIMSIHHUE Ha (PU3ndecKkre CBOMCTBA CIIUPTOB. XH-



MUYECKHE CBOWCTBA CIIMPTOB: KUCIOTHBIE CBOMCTBA (B3aMMOJEHCTBUE C HATPUEM KaK CIIO-
€00 yCTaHOBJICHUS HATMYUS THIPOKCOTPYIIbI); peaKIMU 3aMEIEHUS THIPOKCUILHON
IpYyMIIbl Ha TAJIOreH KaK Coco0 MOJIydYeHUsl PACTBOPUTENIEH; MEKMOJIEKYJISIpHAsL U BHYT-
PUMOJIEKYIIIpHas AeTHApaTalysi; 00pa30BaHUE CIO0XHBIX 3(QUPOB C HEOPTAHUUECKUMU U
OpraHUYeCKMMH KUCIIOTaMU; TOpeHue; okuciaenue okcuaom meau (I1), moakucieHHbM
pPacTBOPOM IepMaHraHaTa Kajus, XpOMOBOM CMECHIO; pEaKLIMH YTIEBOIOPOAHOIO PAIUKa-
na. CpaBHEHHE PEAKIMOHHON CIIOCOOHOCTU NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJIHO-
ATOMHBIX CIMPTOB B PEAKIUU 3aMEIEHUS. AJIKOTOIATHL. [ uaponns3, ankuiupoBaHue (CUH-
T€3 MPOCTHIX 3PUPOB 10 Bunbsamcony). Dpupsl pochopHsix kucnaot. Poias MoHO-, AU- U
TpudochaToB B OMOXUMHUYECKHUX IIpoueccax. [[poMblnuieHHbIi cuHTe3 MeTanoua. [Toiy-
YeHHE TaHOJa: peaklus OpOoKEeHUs IIIOKO3bl, THApaTanus sTuieHa. [I[pumenenue mera-
HOJIa ¥ TaHoJ1a. DU3MOIOTMYECKOE IEHCTBHE METAHOJIA U 3TaHOJIa HA OPraHu3M YeloBe-
Ka. MHOTOaTOMHBIE CIIUPTHI. DTUJICHIJIMKOJIb U INIMIEPUH KaK IPEICTaBUTENIN ITPEAEIIb-
HBIX MHOTOATOMHBIX CIIUPTOB, UX (pU3MUECKHe U XUMHUYECKUEe cBoiicTBa. KauecTBeHHas
peakiys Ha MHOTOATOMHBIE CIIUPTHI U €€ PUMEHEHHE JJIs1 PaclO3HaBaHUA IIMIIEPHHA B
COCTaBE€ KOCMETUYECKUX CpecTB. CHHTE3 AMOKCAaHA U3 ATUICHITIUKOISA. TOKCHYHOCTh
STUIEHTUKOIs. [IpakTHueckoe npuMeHeHne STUIICHTIIMKONS U rauuepuHa. [Ipoctsie
3(UpBI KaK U30MEPHI MPEIEIbHBIX OJTHOATOMHBIX CIUPTOB. CpaBHEHHE UX (PU3UUECKUX U
XMMHUYECKUX CBOMCTB cO cnupTamu. Peakuus paciuenieHus mpocThiX 3pUpoB HOI0BOJIO-
ponoM. Ilepokcuabl mpocThIX 3(UPOB, MEPHI TPETOCTOPOKHOCTHU MTPU pabOTE C HUMH.
®denonbl. CTpoeHune, n30MepHst U HOMEHKIaTypa (eHosIoB. B3auMHoe BiiMsiHUE aTOMOB B
MouiekyJie (peHona. duznueckue 1 XMMHUYECKHE CBOMCTBA (heHola U Kpe3oJoB. KuciaoTHeie
CBOMCTBa (DEHOJIOB B CPABHEHUH CO CIIUPTAMU: PEAKIUU C HATPUEM, TUAPOKCHUIOM HATPHSL.
Peakiuu 3amenienns B 0€H30I5HOM KOJIbIIE (TaJIOTeHUpOBaHKe (OpOMUPOBAHUE), HUTPO-
Banue). [Ipocteie a¢upsl henonor. Okucnenue penosoB. KauecTBeHHbIC peakiuy Ha de-
Hout. [Tomydyenue penomna. [Ipumenenue dhenona.

KapOonunbHble coequHEeHNs. AbIETHABI U KETOHBL. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOEHHE KapOOHWIBHOM TPYIIIbI, €€ MOJISIPHOCTD U NoJisipu3yeMocTh. Knaccudukarus

AJIbACTU 0B U KCTOHOB. CTpOGHI/Ie NpCacCJIbHBIX aJIbJACTHUI0B. I'omonoruueckuit pAad, HO-



MEHKJIATypa, U30MEPUS MPEIEIbHbIX anbAeruaoB. CTpoeHrne MOJIEKYJIbI aleToHa. ['omolio-
THYECKH Psiji, HOMEHKIJIaTypa U u3oMepusi KeToHoB. Obmas hopMyiia npeaeiabHbIX abae-
T'UJI0B U KeTOHOB. du3nyeckue cBOMCTBA (popMaibaeruia, aleTaibaeruia, aierona. [lo-
HATHE O KETO-CHOJIBHOM TayTOMEPHUH KapOOHWIBHBIX COEIMHEHN. XUMUYECKHE CBOWCTBA
IPENENbHBIX aJbJEIHI0OB U KETOHOB. MeXaHN3M peakuu HyKJI€O(pHIbHOIO TPUCOEINHE-
HUS 110 KapOOHWIIBbHOM rpymie. Peakiuu nprucoeuHeHust BOAbI, CIUPTOB, IMAHOBOAOPO/1a
u ruapocynsuta Hatpus. [lomyyenue aneraneii u keraneil. CpaBHEHHE peaKIIMOHHON
CIIOCOOHOCTH aJIbJIETH/IOB U KETOHOB B PeaKklUAX pucoequHeHus. Peakiumy 3amenieHus
aTOMOB BOJIOpOJa MpH yriaepoJHOM aToMe Ha rayored. [lomumepuszanus popmanbaeruia u
aneranbaeruga. CUHTE3 CIUPTOB B3aMMOJICHCTBHEM KapOOHUIIBHBIX COETMHEHH C peak-
TUBOM [ 'punbsipa. Okucienue KapoOOHUIbHBIX coelMHEeHNH. OCOOEHHOCTH peakliy OKHUC-
neHns arietoHa. CpaBHEHUE OKHCIICHHS aJIbJIETHIOB U KETOHOB. | napupoBanue. Boccra-
HOBJICHHE KapOOHUJIBHBIX COCIMHEHHUM B CIUPTHI. KauecTBEHHbIE peakIuy Ha aJibJIeTU -
HYIO Ipyny (peakius «cepeOpsiHOro 3epKajiay, B3aUMOAEHCTBHIE ¢ THIPOKCUIOM MEIU
(IT)). AnbaOJIBHO-KPOTOHOBASI KOHACHCAIIUS AJIbIETUIOB U KeTOHOB. OcobeHHOCTH (op-
Manbaeruaa. [lonyueHue npenenbHbIX albJAeTHIOB: OKUCIEHUE CIUPTOB, TUApaTalus alle-
TuseHa (peakuus KydyepoBa), OKMCIEHHEM 3TUJIEHA KUCIOPOAOM B MMPUCYTCTBUU XJIOPUA
naymaaus (I11). [onyyeHnue arieToHa OKMCIEHUEM MPOIaHoa-2 U pa3IoKeHUEM KalbIlue-
BOU W1 0apUEBOI COJIM YKCYCHOM KUCIOTHI. TOKCHYHOCTD almbAeruioB. Baxkuennme
IPEeICTaBUTENN aJbIAETUI0OB U KETOHOB: (hOpMaJIbJIETU, YKCYCHBII alIbJIETH/, alleTOH U UX
IIPaKTUYECKOE UCIIOJIb30BAHUE.

Kap6onoBbie kucioTsl. CTpoeHHe NpeaeabHbIX 0JJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
Knaccuduxanus, nzomepusi 1 HOMEHKJIaTypa KapOOHOBBIX KUCIOT. DJIEKTPOHHOE U MIPO-
CTPAHCTBEHHOE CTPOCHHE KapOOKCHIbHOU Tpyniibl. ['oMonorudyeckuit psa u oomas Gop-
MyJia IpeAeNIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. DU3MUEeCcKue CBOMCTBA Mpeneib-
HBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT Ha MPUMEPE MyPaBbUHOM, YKCYCHOM, TIPOIHO-
HOBOM, MaTbMUTUHOBOM M CTE€APUHOBOM KUCIOT. BomopogHbie ¢Bsi3u, accoruarus kapoo-
HOBBIX KHCJIOT. XUMUYECKUE CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

Kucnotnsle cBoiicTBa (M3MEHEHUE OKPACKU MHJIUKATOPOB, PEAKIIMU C aKTUBHBIMH METaJ-



JlaMU, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSMH, COJISIMU). MI3MeHeHHe cuiibl KapOOHOBBIX
KMCJIOT IIPY BBEJEHUHN JOHOPHBIX M aKLENTOPHBIX 3aMeCTUTENEN. B3auMoaencTeue kap-
OOHOBBIX KHCJIOT CO CHUPTaMU (peakius dTepudUKaIlum ), 00paTUMOCTh PEaKIInK, MeXa-
HU3M peakiuu srepudukanuu. ['anorennpoBanre KapOOHOBBIX KUCIOT B OOKOBYIO IIETIb.
Oco0eHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOM KUCIOTHI. [lomyueHune npeaenbHbIX o1
HOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKUCJICHHE aJIbJIETU/I0B, OKUCICHUE TIEPBUYHBIX CITHP-
TOB, OKMCJICHHE AJIKAHOB U aJIKEHOB, TMIPOJIN30M I€MUHAJIBHBIX TPUTaJI0- FTeHUI0B. B3au-
MozeiicTBUeM peakTuBa ['punbspa ¢ yriaekucibim razom. [lonyyenue MypaBbUHOM U YK-
CYCHOM KHCJIOT B IIPOMBIIUICHHOCTH. [[pMeHeHne MypaBbMHON U YKCYCHOM KHUCIIOT.
JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI: OOLIME CIOCOOBI MOTYYEHUsI, 0COOEHHOCTH XUMH-
yeckux cBoiCTB. lllaBeneBas n ManoHOBasi KUCJIOTa KaK IPEICTaBUTENIN JUKAPOOHOBBIX
KHCJIOT. CUHTE3bl HA OCHOBE MAJIOHOBOTO 3(pripa. AHTUAPUIBI U UMHJIBI TUKApOOHOBBIX
kucnot. HenpenenbHble 1 apoOMaTHUYECKHE KUCIOThI: 0COOEHHOCTH UX CTPOCHUS U
cBoiicTB. [IpumeHeHre 6eH30MHON KUCIOThL. ApOMaTHYECKHE TUKapOOHOBBIE KUCIOTHI
(pranesas, nzodra- eBas U TepedTaneBast KUCIAOTHI): IPOMBIIIJIEHHBIE METO/IbI MOTyYe-
HUs ¥ npuMeHeHue. [ToHsTre o ruApoOKCUKapOOHOBBIX KUCIOTaX U UX MPEICTaBUTENAX
MOJIOYHOM, TUMOHHOM, SI0JI0YHON U BUHHOM KHcoTaxX. Beiciiue npeaenbHbIe U Helpe-
JieIbHbIe KApOOHOBBIE KUCIIOThL. 3HAUEHHUE U TPUMEHEHUE KapOOHOBBIX KUCIOT. DYHKIU-
OHAJIbHBIE TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. XJIOPAHTUIPHUIBI U aHTUIPHUIbI KapOOHO-
BBIX KUCJIOT: IOJIy4eHHUE, TUAPOIN3. B3aumoaeiicTBie XJI0paHTrHAPUIOB C HYKI€O(DUITb-
HbIMU peareHTami. [lonydeHue cinoxHbIX 3(QUPOB C UCIOIB30BAHUEM XJIOPAHTUIPHUIOB U
aHrupuAoB KuciaoT. Crnoxubie 3¢pupbl. CTpoeHrEe, HOMEHKIATypa U H30MEPHSI CIIOKHBIX
a¢upoB. CioxHbIe 3hUPBI KaK U30MEPbl KAPOOHOBBIX KUCIOT (MEXKIACCOBAsI U30MEPHS).
CpaBHeHUE (PU3NYECKUX CBOMCTB U PEAKITMOHHON CITOCOOHOCTH CJIOKHBIX I(UPOB U U30-
MEpHBIX UM KapOOHOBBIX KUCIOT. ['MIposin3 crnoxHbIX 3QupoB. CocoObl MONTyYeHUs
CIIOXKHBIX 3(UPOB: dTepuduKanus KapOOHOBBIX KUCIOT, AlIUIIUPOBAHUE CITUPTOB U AJIKO-
TOJISITOB FaJIOT€HAHTUPUIAMH U aHTHIPUIaMU, aJIKHIIMPOBaHUE KapOokcunaT-uoHoB. CuH-
T€3 CIOXKHBIX 3PUpoB peHonoB. CroxHbie 3PUpbl HEOPraHMUeckux Kuciaot. Hutpornuiie-

puH. [Ipumenenne coXHbIX 3PUPOB B MUIIEBON U TaPPIOMEPHOIN MPOMBIIIIIIEHHOCTH.



AMHJIBI KapOOHOBBIX KUCIIOT: MOJyUYeHUE U CBOMCTBA Ha puMepe aneramuja. [lonstue o
HUTPWIAX KapOOHOBBIX KUCHOT. [[nanruapunel. Conn KapOOHOBBIX KUCJIOT, UX TEpMUYE-
CKOE€ pa3JIoKeHUe B MPUCYTCTBUM 1e0oun. CUHTE3 KapOOHUIILHBIX COSAMHEHUN pa3ioxKe-
HUEM KaJIBIIUEBBIX COJICH KapOOHOBBIX KUCIIOT.
Jlemoncmpayuu.
1. B3aumopeiicTBrue HATPUsI C 3TAHOJIOM.
2. Oxucnenue 3TaHosia okcuaom meau (11).
3. 'openue sTa”ona.
4. BzaumojeicTBre TpeT-OyTUIIOBOTO CIIUPTA C COJISTHON KUCJIOTOM.
5. Onpenenenne ajibIETUI0B MPU MTOMOIIN Kau€CTBEHHBIX PEaKIU.
6. OkucieHNe anbJIeruI0B IEpMaHTaHATOM KaJlus.
Jlabopamophvie onvimel.
1. CBolicTBa 3THJIOBOTO CIIUPTA.
2. CBolicTBa INIMIIEpHHA.
3. CBoiicTBa ¢eHona.
4. CpoiicTBa (hopmanuHa.
5. CBoiCTBa YKCYCHOUM KHUCJIOTHI.

6. Comu kapOOHOBBIX KUCIIOT.

A30T- 1 cepocoepkalme coennHeHuss. Hurpocoeaunenns. D1eKTPOHHOE CTPOCHHUE HUT-
porpymrsl. [Tonydenne HutpocoennHeHni. BocctaHOBIEHHE HUTPOAPEHOB B AMUHBI.
ApoMaTHYeCcKrue HUTPOCOEANHEHUA. AKIIEITOPHBIE CBOMCTBA HUTPOTPYNIIbI. AJIbA0JIBHO-
KpPOTOHOBasA KOHAEHCAlUs HUTPOCOEAMHEHN. B3ppiBuarteie BemecTBa. AMuHbl. Kiaccu-
¢ukanus o TUMY yriaeBOJAOPOAHOIO pavKajia U YUCIy AMUHOTPYII B MOJIEKYJIE, HOMEH-
KJIaTypa, U30Mepus aMUHOB. [lepBUYHbBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI. DJIEKTPOHHOE
Y IIPOCTPAHCTBEHHOE CTPOEHUE MPEAEIBbHBIX AMUHOB. PU3NYECKHE CBOMCTBA AMUHOB.
AMHHBI KaK OpraHM4e€CKUE OCHOBAHMSL: pEaKLU C BOJIOM, KucaoTamMu. CoJiu alnKuiIaMmmo-
Hud. Peakuys ropeHns aMuHOB. AJKWJIMPOBAHUE U allMJIMPOBAaHUE aMUHOB. Peaknum amu-

HOB C a30TUCTOM KUCJIOTOW. [IOHATHE O YETBEPTUUHBIX aMMOHHUEBBIX OCHOBaHUsAX. HUTpo-



3a- MUHBL. MeTo1bl UACHTU(UKAIIMY IEPBUYHBIX, BTOPUUHBIX U TPETUYHBIX aMUHOB. [1o-
Jy4YeHUE aMUHOB AJIKWIMPOBAHUEM aMMHUAKa U BOCCTAHOBIEHHUEM HUTPONPOU3BOAHBIX yT-
JIEBOIOPOJIOB, U3 criupToB. [I[puMeHeHrne aMMHOB B (papMalieBTUYECKOM MPOMBIIIIIEHHO-
CTU. ApoMaTnyecKne aMHHbl. AHUJIMH KaK MPECTaBUTEIb apOMAaTUYECKUX aMUHOB. CTpo-
€HUE aHWINHA. B3aumMHOe BIMsSHMUE TPy aTOMOB B MOJIEKYJIE aHWJIMHA. BiausHue 3ame-
CTUTEJIEH B ApOMATHUYECKOM SIIPE HA KUCIIOTHBIE U OCHOBHBIE CBOMCTBA apUJIAMUHOB.
[TprunHbI 0ci1a0IeHUs] OCHOBHBIX CBOMCTB AHWJIMHA B CPABHEHUH C AMUHAMU IPEIEIBHOIO
psna. XuMUYecKre CBOMCTBA aHUJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJIEHCTBHE C KUCIIOTA-
MU); PEaKIUU 3aMENICHUS B apOMATHUECKOE PO (raJOreHUpOBaHKE (B3aUMOICHCTBUE C
OpOMHOI BOJI0M), HUTpOBaHUE (B3aUMOJICHCTBUE C a30THOM KUCJIOTOM), CyJIb(UPOBAHHUE);
OKHCIICHHE; ATKWIIMPOBAHUE U AMIIMPOBAHUE IO aTOMY a30Ta). 3aliTa aMUHOTPYTIIIbI
NP peaklMy HUTPOBaHUA aHWIuHA. Auetanwini. Jlnazocoenunenus. luazotupoBanue
MEPBUYHBIX apUIAMUHOB. Peakinu 1na30CcoeIMHEHUN C BBIIEIECHUEM a30Ta. Y CIIOBHS a30-
COYETaHMs, a30- ¥ IUA30COCTABILAIOIINE. A30KPACUTEINN, 3aBUCUMOCTb UX CTpOeHHUs oT pH
cpeasl. Uunukaropsl. [Tonyuenne anununa (peakuus 3uHUHA). AHUIIMH KaK ChIPbe JIs
MIPOU3BO/ICTBA AHUJIMHOBBIX Kpacuteneid. CHHTEe3bl Ha OCHOBE aHmIMHA. Cepooprannye-
ckue coequHenus. IIpencraBienrue o cepoopraHuYecKux coeauHeHnsaX. OCOOEHHOCTH UX
CTPOECHHUS U CBOMCTB. 3HAUEHUE CEPOOPTaHUUECKUX COCTUHEHUM.

['eTeponukibl. A30T-, KUCIOPOA- U CEPOCOAEPIKALLME TeTepOLUKIbl. PypaH, mUppo,
THO(GEH U UMHUA30J1 KaK MPEACTABUTENH NATUYIIEHHBIX TeTepolukioB. [Ipupona apoma-
TUYHOCTHU MATUWICHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIBI IUPPOIIA,
apOMaTUYECKHUM XapaKTeP MOJIEKYJIbl. KHCIIOTHBIE CBOMCTBA Uuppoia. Peakuuu rugpupo-
BaHUS TeTepolUKIOB. [ToHsTHE O TpUpPOIHBIX oppuprHax — xyopodusie u reme. O0-
IMe TMPeCTaBIeHUs 00 UX POJIH B )KUBOM npupoe. [Iupuans kak npeacTaBuTENb MECTH-
YJIEHHBIX T€TEPOLUKIIOB. DIEKTPOHHOE CTPOECHHUE MOJIEKYJIbI TUPUANHA, aPOMATHYECKHIM
xapaktep MoJeKysabl. OCHOBHBIE CBOMCTBA NUPUANHA. Pa3nuurie B IPOSIBICHUHA OCHOBHBIX
CBOMCTB MUpPpOJIa ¥ MUPUIUHA. Peakimu mupuanHa: aJIeKTpoGUiIbHOE 3aMeIIeHne, THAPH-
pOBaHMeE, 3aMEIIEHUE ATOMOB BOAOPOA B P-TIOJIOKEHUH HA THApOKcorpymy. [Iukonm- Hbl

U UX okucieHue. Kero-eHosbHas TayToOMEPUs B-TUAPOKCUIUPUAMHA. TayToMepus B-



rUApOKCUNIUpUInHA U ypauwia. [Ipencrapinenue 06 umuaaszone, MUnepuanHe, TMpUuMHU-
JMHE, MHI0JIe, HUKOTHHE, aTPONHHE, ckaToje, Gypdypose, THCTUIMHE, THCTAMUHE, ITy-
pHHE, yPUHOBBIX M MUPUMHUINHOBBIX OCHOBAHUSX.

Jlemoncmpayuu.

1. OcHOBHBIC CBOIICTBA AMUHOB.

2. KauecTBeHHBIC peaKIIUM HA AaHUJIMH.

3. AHWIIMHOBBIE KPACUTENU.

4. O6pa31bl TETEPOLUKINICCKUX COSTUHCHUI.

buonorudyecku aktuBHbIC BeliecTBa JKUPHI Kak CI0KHBIE 3PUPHI TIIUIEPUHA U BBICIIIUX
KapOOHOBBIX KUCJIOT. PacTUTEIbHBIE U )KUBOTHBIC JKUPBI, UX cOocTaB. OU3HUECKUE CBOM-
CTBA JKUPOB. XMMUYECKHE CBOMCTBA JKUPOB: THAPUPOBaHUE, OKACIIeHHE. [lepokcuanoe
okucieHue xupoB. [Iporopkanue xupoB. [ 'naponn3 Ui OMbUIEHHE )KUPOB KaK CIIOCO0
MPOMBIIIVICHHOTO TTOJTYYeHUS COJIeH BBICIIMX KapOOHOBBIX KUCIOT. [ MiporeHu3arus xu-
poB. IIpumenenue xupoB. Mbljia Kak COJIM BBICIINX KaPOOHOBBIX KUCIOT. MOIOIINE CBOM-
ctBa Mbu1a. [Ipeacrasnenne o nunuaax. OO1IKe MpeACTaBICHHS O OMOJIOTHUECKUX (PYHK-
[USIX JTUTIAJIOB.

Yraesoasl. O0mmas popmyna yriaeosioB. Knaccudukamus yriaeBogoB. MoHo-, onuro- u
nosucaxapuabl. du3nueckre CBOMCTBAa U HAX0XACHUE YIIIEBOJOB B PUPOJE (Ha IpUMepe
TIIIOKO3bI U GPYKTO3bI). JINHEHHAs U HuKInYecKas (POpMbI TIIFOKO3bI U PpyKTO3bI. [1u-
pano3bl u Gpypanosbl. Dopmynsl Guiepa u Xeyopca. [loHsaTre o TayroMmepun Kak BUIE
M30MEpPUU MEXIY HUKINYECKON U TMHEHHOU (popmamu. OnTudeckas u30Mepusi IIIFOKO3bI.
XUMUYECKHE CBONCTBA TTIOKO3bI: OKUCIICHUE XJIOPHOU MIK OpOMHOM BOJI0M, OKUCIICHUE
a30THOM KHMCJIOTOW, BOCCTAHOBJIEHHUE B IIECTHATOMHBIA CIUPT, AllWJINPOBAHUE, AJTIKUITUPO-
BaHNE, U30MEpHU3allMsl, KAYECTBEHHBIE PEAKIIMK HA TITIOK03Y (IKCIIEpUMEHTAIbHBIE JOKa3a-
TENIbCTBA HATUYUS abJAETUAHON U CIUPTOBBIX IPYIII B TIFOKO3€), CIUPTOBOE, MOJIOYHO-
KHCJI0€, IPOIMMOHOBOKHUCIIOE 1 MACISTHOKHUCIIOE OposkeHue. [ TMKO3UAHBIN THAPOKCHUIL, €ro
crienuduyeckue cBorictpa. [lonstue o rmuko3uaax. [lonsTue o rirOKo3ugaX, X HaXO0XK Ie-

Huu B nipupoze. [lomyuenune rimoko3bl. DpykTo3a kak uzomep riaoko3sl. Prubo3a u ne3ok-



cupubo3za. [Ilpumenenue u Ouojgornyeckas poib yriieBojoB. OKuciIeHue yrieBoJ0B — UC-
TOYHHMK YHEPTUU KUBBIX OpraHu3MoB. /lucaxapuael. Caxapo3a Kak IpeICTaBUTENb HEBOC-
CTaHABIIMBAIOIMIMX AucaxapusoB. CTpoeHue, (pU3ndecKkue 1 XMMHUUECKUE CBOMCTBA caxapo-
3b1. MasbT03a, JaKTO3a U 1Ee1o0rno3a: uX CTpoeHue, PU3ndecKre U XUMHUECKHUEe CBOI-
ctBa. ['maponns nucaxapunos. [lomydyenue caxapa u3 caxapHou cBekibl. [I[pumenenue ca-
xapo3bl. [lonucaxapuasl. Kpaxmarn, riamkoreH v Hejuiroiao3a Kak OMoJIorH4eckue nojimme-
pbl. Kpaxman kak cMech aMHII03bI 1 aMUJIONIEKTUHA, €T0 (pr3nuecKkue cBOMCTBa. XUMUYe-
CKHME CBOMCTBA Kpaxmaja: TUAPOJIN3, KAUECTBEHHAs! PEaKIUs C MOJAOM H €€ IPUMEHEHUE
JUTsl OOHApYKEHUs KpaxMaja B IpOAyKTax MUTaHus. [ TMKOTeH: 0COOEHHOCTH CTPOEHUS U
cBoMcTB. Llemmono3a: ctpoeHue U pu3nyeckre cBocTBa. XMMUYECKUE CBOMCTBA LEIIIIO-
J03bl: THUJIPOJIN3, 00pa30BaHUE CIOKHBIX 3(hupoB. [IpumeHeHne kpaxmaiia 1 LEeJUTF0I03bI.
[IpakTrueckoe 3HaueHue nonrcaxapuaos. [lonstue o npoussoacTse Oymaru. HyknenHo-
BbIe KUCIIOTHL. Hykneo3unsl. Hykieornabsl. HykiaenHOBbIE KUCIIOTHI KaK IIPUPOIHBIE I10-
mumepbl. CoctaB u ctpoeHue HykiaenHoBbIX kucioT (JJHK u PHK). I'uaponus HykneuHo-
BBIX KHACJIOT. POJIb HYKJIEMHOBBIX KHACIIOT B KU3HEAEATEIBHOCTA OpraHn3MoB. OyHKIMn
JHK u PHK. KommementapHocts. ['enetnueckunii kon. Mccnenosanue cocrasa JIHK ye-
JIOBEKA M €T0 MPAKTUYECKOE 3HAUCHUE.

AMUHOKHCIIOTHI. COCTaB, CTPOEHUE M HOMEHKJIaTypa aMUHOKHUCIIOT. [ OMONIOrnyecKkuil psia
IpeNENbHBIX aMHUHOKUCIIOT. MI30MepHs npeeabHbIX aMUHOKHACIOT. ONTHYecKast H30Me-
pusi. Pu3nyecKre CBOWCTBA MPEAEIbHBIX aMUHOKUCIOT. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa-
sytomue 6enku. CriocoObl MOMTydeHHUs] aMUHOKHUCIIOT. AMUHOKUCTIOTHI Kak aM(pOTEpHbIE
OPraHUYECKNE COEUHEHHNS], PABHOBECHSI B PACTBOPaX AMUHOKHUCIOT. CBOMCTBA AMUHOKHC-
JIOT: KACJIOTHBIE U OCHOBHBIE CBOMCTBA; M303JIEKTPUUYECKAs TOUKA; ATIKWJIMPOBAHUE U AllU-
JMPOBAHUE AMUHOTPYIITIBI; ATepU(DHUKAIUS; PEAKIINK ¢ a30TUCTOM KucaoTol. KauecTBeH-
HbI€ pEaKIMU Ha aMUHOKHUCIIOTHI ¢ ruapokcuiom meau (1), auaruapunom, 2,4-
nuauTpoTopObeH3omoM. Criennduieckrne KaueCTBEHHBIE PEAKIIK Ha apOMaTUYECKUE U
reTePOLMKIINYECKUE AMUHOKHUCIIOTHI ¢ KOHUEHTPUPOBAHHOW a30THOW KHUCIIOTOW, HA IIUCTE-
uH c arietatoM cBuHIa (II). [ToHsATHE O IMKIMYECKUX aMHUIaX — JaKTaMax U JUKETOMHIIe-

pa3uHax. buonornyeckoe 3HaueHne a-aMHHOKHUCIOT. O0nacTH IMPUMCHCHHNA aMHUHOKHCJIOT.



[lentuael, ux crpoenue. [lentuanas cBsizb. AMHIHBINA XapakTep NENTUIHON cBsi3u. CUHTE3
nentuaoB. [ uaponu3 nentuaoB. benku kak mpupomnasie 6nomnonumepsl. CocTaB U CTpoe-
Hue 6enkoB. [lepBuuHas cTpykTypa 0enKkoB. XUMUYECKHE METOAbl YCTAHOBJICHHUSI aMHUHO-
KHCJIOTHOTO COCTaBa U MOCJIeA0BaTEbHOCTH. DepMEHTATUBHBIN rUiposn3 OeiakoB. Bro-
pUYHAs CTPYKTypa OEIKOB: a-CIupalib, P-CTPYKTypa. TpeTHdHas U YeTBEPTUIHAS CTPYK-
Typa 6enkoB. JIuCyabpuIHbIe MOCTUKH M HOHHBIC U BaH-JePBaaabCoBbI (THAPO(OOHBIE)
B3aMMOJICUCTBHS. XUMUYECKUE CBOMCTBA OEJIKOB: THIPOJIN3, IEHATYpalls, KaUeCTBECHHbIE
(uBeTHBIC) peakuuu Ha Oenku. [IpeBpalieHust OEIKOB MUK B Opranu3me. buonorudeckue
byHkunn 6enKoB. JJOCTHKEHUS B U3YUEHUHU CTPOEHUS U CUHTE3a OEIKOB.

Jlemoncmpayuu.

1. PacTBOpUMOCTB YTJIEBOJIOB B BOJAE U 3TAHOJIE.

2. OOpa31bl aMUHOKHUCIOT.

Jlabopamophvie onvimei.

1. CBolicTBa IIFOKO3BI.

2. OnpeneneHne Kpaxmanua B IPOAYKTAX MUTAHUS.

3. Kupsl u ux cBoMCTBA.

4. 1IBeTHBIC peakIuu OEIKOB.

BricokoMonekyisipHbie coequHeHus OCHOBHBIE MOHSTHS BBICOKOMOJIEKYJIIPHBIX COEAU-
HEHUI: MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MonMepu3auu. OCHOBHbIE
CHOCOOBI OJTYYEHHS BBICOKOMOJIEKYJIIPHBIX COCMHEHHI: peakiuy NOJIMMEepU3allui U
nosukoHieHcauuu. Cononumepusanusi. CTpoeHUE U CTPYKTypa MOIUMEPOB. 3aBUCUMOCTh
CBOMCTB MOJIMMEPOB OT CTpOeHUs MoJieKyJl. Kiaccudukaius nojJiMMepoB: Im1acTMacchl
(TUTaCTUKH ), 3aCTOMEPHI (KayuyKH ), BOJIOKHA, KOMITO3UThI. COBpEMEHHBIE TJIaCTMACCHI
(myacTuky) (MOJMATUIIEH, TOTUIPOIUIIEH, TOTUCTUPOJ, MOTUBUHUIXIIOPUA, (PTOpOILIACT,
noJIMATUIICHTEpePTanat, akpuia-0y- TalueH-CTUPOJIBHBIN MIACTHK, MTOJTUKAPOOHATHI).
TepMormutacTu4HbIE U TEPMOPEAKTUBHBIE MToMMepbl. DeHondopmabaeruIHbIe CMOJIBI.
Kommno3utnsie MmaTepuaibl. [lepcrnekTUBBI HCIOIB30BAHMS KOMIIO3UTHBIX MaTE€pPHAJIOB.

VYrnemnactuku. BomokHa, ux knaccudukanus. [Ipupoanbie 1 xumMuueckue BojiokHa. Hc-



KYCCTBEHHBIC U CUHTETUYECKHE BOJIOKHA. [JoHATHE 0 BUCKO3€ M aneTaTHOM BOJIOKHE. [1o-
a3 UpHBIE U TOTUAMUIHbBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBRA. [IpakTHueckoe uCcmoinb30-
BaHUE BOJIOKOH. DnacToMepbl. [IpupoHelii 1 cMHTeTHYECKUH KayuyK. Pe3rnHa u 500HMUT.
[Tpumenenune nonumepoB. CunTeTHUECKHE TUIEHKH. MeMOpanbl. HoBbie TexHOMOTHH
JAJbHEUIIIETO COBEPILIEHCTBOBAHUS ITOJIMMEPHBIX MATEPHUAIIOB.

Jlemoncmpayuu.

1. O6pa3ibl MIACTUKOB.

2. Komiekusa BOJIOKOH.

3. [lonukoHAEHCALMS STUIIEHTIIUKOJIA ¢ TEPEPTANEBOM KUCIOTOM.

Jlabopamopnvie onvimel. OTHOLLIEHNE CUHTETUYECKUX BOJIOKOH K PACTBOPAM KHUCJIOT U

[IeJI0YEH.

IIpakTueckune padoThI:

1. U3roTtoBiieHNE MOJEIIEN MOJIEKYJI OPTAHUYECKUX BEIIECTB
. [lostyueHue 3TUICHAa U U3YYEHUE €r0 CBOKCTB

. [lomy4yenue 6pomdTaHa

. [lonnyuenue anerona

. [lontyueHne yKCyCHOM KHCJIOTBI U U3YYEHHUE €€ CBOMCTB

. CunTe3 aTUanerara

. 'maponu3s kpaxmaina

. UnenTudukaiys opraHnIecKux COeIuHCHHM

O© 0 3 O W»n B~ W N

. Pacrio3znaBanue riactmacce

10. Pacrio3HaBaHuie BOJIOKOH



KanennapHo-TremaTH4yeckoe miianupoBanue (3 yaca B HeeI10)

YHuBepcajbHbIe yueOHbIe AeiiCTBHS

Haum Kounue-
€HO- CTBO
BaHHE YPOKOB
pas- Ne Tema ypoka
DJIeMeHThI CofAepPKAHUS
Jesia |ypoka npeaMeTHbIe MeTanpeaMeTHbIe JIMYHOCTHBbIE
npo-
rpam
MBI
1 ATOMBI, 1 ATOMHO-MONIEKYJISIPHOE yde- | Y4eHHUK HAyYUTCs IHo3naBaTenbHBIE Y oGyuarommuxcst 0y-
MOJICKYJIbI, Hue. BemectBa Monexymsip- -00BSICHSTH MOJOXKEHUS OO6yualoummiicsi HAyYuTCs: AeT c)OpMHPOBAHO:
BEILIECTBA. HOTO ¥ HEMOJIEKYJISIPHOTO aTOMHO-MOJIEKYJISIPHOTO — aHaAIM3HUPOBATh, KPUTHYE- — OCO3HaHHUE ¥ OHH-
BBoaHEIi HH- ctpoennsi. KauecTBeHHBIH 1 YUYCHUSL. CKHY OLICHUBATh U HHTEPIPETH- | MaHHe BKiIaga Poccuu B
CTPYKTaX. KOJIMYECTBEHHEIN COCTaB -OTepUpPOBaTh MOHSTHUS- poBaTh HHPOPMAIHIO; 00IIEMUPOBYIO XHMH-

TEMA 1. IOBTOPEHUE U YIJIYBJEHUE
3HAHMM (19 v)

BellecTBa. MossipHas u
OTHOCHTENbHASL MOJICKYJISP-
Has Macchl BemecTBa. MoJib-
Hasl I0JII ¥ MaccoBast JOJIst
3JIEMEHTA B BEIIECTBE.

MH «XHMHYECKHII d11e-
MEHT», «aTOM», «MOJIe-
KYyJIay, «BEIIECTBOY,
«(hU3NIECKOe TETI0».
-00BSCHSATH 3HAUEHHE
XUMHUYECKOU (POPMYJIBI
BEIIIECTBA KaK BBIPAXKCHUE
KaueCTBEHHOI'0 ¥ KOJIHYe-
CTBEHHOT'O COCTaBa BEIlle-
CTBa.

-paccYUTHIBATH MacCOBEIE
¥ MOJIbHBIE JOJIU 3JIEMEH-
TOB B XUMHUYECKOM
COEIUHCHUH.
-OTpenesiaTh HOPMYIIBI
COCJIMHCHUI 110 U3BECT-
HBIM MaCCOBBIM, MOJIb-
HBIM J0JIsIM 3JICMCHTOB.

— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPEOOPa30OBHIBATE U
HCTIONB30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CPEICTB, MOJIEIEH U CXEM ISt
pelLIeHNs T03HABATEIBHBIX U
y4eOHBIX 33/1a4 B IIPEMETHOM
00acTh «XUMUSY,
— (opMyITUpPOBATH TUIIOTE3BI O
CBSI35IX 00BEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS IIPO-
I[ECCOB;
PeryasituBHble

O0yuarouuiicss HAy4YuTCs:
— CTaBHTb U ONPEAEIATH LIeH,
IUIAaHUPOBATH ITYTH UX JOCTH-
HKCHHUS;
— CaMOCTOSITENBHO Pealn30-
BBEIBaTh, KOHTPOJIMPOBATH U
OCYIIECTBIISITH KOPPEKIIUIO
y4eOHOM ¥ MTO3HABATEIBHOM
JeATeIbHOCTH;

KoMMyHHUKaTHBHBIE.
O0yuaronuiicss HAy4YHMTCs:
— HaBbIKaM 3()(HEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
TIPOJIyKTHBHOI! IesSTeNEHOCTH;
— aJIeKBaTHO UCIIONB30BaTh
pedeBEIe CPEACTBA JUIS pele-
HUSL Pa3INYHBIX KOMMYHHUKA-

YEeCKYIO HayKYy;
— LEIOCTHOE MUPOBO3-
3peHHE, COOTBETCTBY-
OLIEe COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIbHBIC HHTEPECHI,
YMEHHUE yIPaBIsTh
CBOEM Mmo3HaBaTeIbLHON
JIeSITETBHOCTBIO;

— TOTOBHOCTH K peliie-
HUIO TBOPYECKUX 3a/1ad,
YMEHHE HaXOJIUTh
aJICKBaTHBIC CIIOCOOBI
MOBEICHUS U B3AHMO-
JIEHCTBHS C IapTHepa-
MH BO BpeMs yueOHOit
BHEY4EOHOIT JeqaTelb-
HOCTH;

=




THUBHBIX 3a1a4,

HCIIO0JIB30BaTh YCTHYIO U ITUCH-
MEHHYIO p€4b; CTPOUTH MOHO-
JIOTHYCCKOC KOHTCKCTHOC BBI-

CKa3bIBAHHUC,

Crtpoenue aro-
Mma. UHCTpYyK-
Tax Ha paboyeM
MecTe

Crtpoenue aroma. M3oTomsl.
ATtomHas opbutans. Pacmpe-
JIeTIEHHE 3JIEKTPOHOB T10
SHEPreTHYECKHM YPOBHSIM B
COOTBETCTBUH C IIPUHIIUIIOM
HaMMEHbIIEeH SHeprHH, mpa-
BIWIOM XyH/Ia U IPUHIUIIOM
[Maynu. DnexTpoHHasI KOH(H-
rypanus atoma. Kiaccugu-
KaIysl XUMHUYECKUX 3JIEMEH-
TOB (S-, p-, d-, f-3nemenTHI).
Banenrtnble 31eKTpOHbI

Y4eHUK HAy4UTCH
-M300pakaTh IEKTPOH-
HbIE KOHQHUTypaLuy aTo-
MOB U HOHOB Ipa)udecKu
1 B BUJIE DJIEKTPOHHOM
(OpMyITEL, YKa3bIBaTh
BAJICHTHBIE 3JIEKTPOHBI.
-CpPaBHHBATh JJICKTPOHHI,
HaxOJSILIMECS Ha Pa3sHBIX
YPOBHSIX, IO opMme,
9HEPTHH.
-XapaKTepu30BaTh Ba-
JICHTHBIE BO3MOKHOCTH
aTOMOB XMMHUYECKHUX 3JIe-
MEHTOB

Ilo3naBaTenbHBIE
OOyyarouuiicss HAyYnTCsI:
— OCO3HAHHO H aJI€KBaTHO
CO311aBaTh, IPeoOpa3oBBIBATh U
HCTIONIb30BATh Pa3IMIHBIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CpEICTB, MOZEINEH U CXeM IS
peLICHHNs T03HABATEIBHBIX 1
y4eOHBIX 3a7a4 B IPEIMETHOM
obmactu «XHMHSY,

— (OpMyIHPOBATH TUIIOTE3HI O
CBSI3X 00BEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS ITPO-
LIECCOB;
— BIIAJETh HAaBBIKAMH [IO3HA-
BaTeNbHOH pediekcuu.
PeryasituBHbie
OOyyarouuiicss HAYYNTCSI:
— CTaBUTH U ONPEAETATH IIEIH,
IUTaHUPOBATH ITyTH UX JOCTH-
JKEHHUS;
— CaMOCTOSTEIIBHO Pean3o-
BBIBaTh, KOHTPOJHMPOBATH U
OCYIIECTBIISITh KOPPEKLIUIO
y4eOHOM 1 TTO3HABATEIBHOM
NeSITeNEHOCTH;
— TUIAHUPOBATh U YIPABIATh
NIeSITETEHOCTHIO BO BPEMEHH;
KoMMyHHKaTHBHBIE.
O0yuaromuiics HAy4YHTCA:
— HaBbIKaM 3((HEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
MPOAYKTUBHOU JESATEIHHOCTH;
— (opMyIpoBaTh COOCTBEH-
HbIC MHEHHE U TTO3HIIUIO, apry-
MEHTHPOBATh UX; CTPOUTH MO-
HOJIOTHYECKOE KOHTEKCTHOE
BBICKAa3bIBAHHC,

Y oGyuaromuxcs 0y-
aet copmupoBaHo:
— LEJIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
I0IIlee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHUE yIPaBIATh
CBOEH MM03HaBaTEIbHON
JIeSITETBHOCTBIO;

— TOTOBHOCTH K peliie-
HUIO TBOPYCCKUX 3aJ1a4,
YMEHHUE HAXOTUTh
aJICKBaTHBIC CIIOCOOBI
MOBEACHUS U B3aHMO-
JIeHCTBUS C TapTHepa-
MH BO BpeMs y4eOHOH U
BHEY4EOHOI1 JeqaTelb-
HOCTH;

-CIIOCOOHOCTH OIICHH-
BaTh MPOOJIEMHBIE CH-
Tyalluy U OTICPaTHBHO
MIPUHUMATH OTBET-
CTBEHHBIC PEIICHUS B
Pa3IUYHBIX IPOIYK-
TUBHBIX BUJIAX
JIESITEITbHOCTH




[Iepuoauue-
CKHUH 3aKOH U
[Tepuoanueckas
cucTemMa
XUMUYECKUX
anemenToB J{.U.
MenpeneeBa

[Iepuoauueckuil 3aKoH.
DopMyIMPOBKA 3aKOHA B
CBETE COBPEMEHHBIX
IIPEJCTaBICHUNA O CTPOCHUU
aToMa. MupoBo33peHueckoe
1 HayuHoe 3HadeHue [lepuo-
nuyeckoro 3akoHa J[. Y.

MenpeneeBa. Paauyc atoma.

3aKOHOMEPHOCTH B H3MEHE-
HUU CBOMCTB IPOCTHIX BE-
IIECTB, BOJIOPOIHBIX COE/IH-
HEHMH, BEICHIMX OKCHJIOB U
THJPOKCHJIOB B IEPUOJAX U
rpymnmnax. QJIeKTpooTpHLa-
TENbHOCTh

Y4eHuk HayuuTCst
-XapakTtepu3oBath [lepu-
OJIMYECKYIO CUCTEMY XH-
MHYECKUX IEMEHTOB

J. 1. MenneneeBa kak
rpaduaeckoe oTodpaxe-
Hue Ilepuoauueckoro
3aKOHa.

-TpecKa3bIBaTh CBOWCTBA
3aaHHOTO 3JI€MEHTa U
€ro COeIMHCHUM, OCHO-
BEIBasich Ha [lepronuye-
CKOM 33aKOHE U M3BECTHBIX
CBOMCTBaxX MPOCTHIX BE-
LIIECTB METAJUIOB

1 HEMETAaJJIOB.
-00BACHATH 3aKOHOMEP-
HOCTH M3MEHEHHUS
CBOICTB 3JIEMEHTOB,
MIPOCTHIX BEIIECTB, BBIC-
IIMX OKCHJIOB U THUIIPOK-
CHJIOB B IPYIIAx U Iepu-
onax Ilepuoauueckoit
CHCTEMBI.
-IIPOTHO3MPOBATH CTPOE-
HHE aToMa U CBOMCTBa
XMMHYECKIX JIEMEHTOB
1 00pa30BaHHBIX MU
COEJIMHEHUH, OIMpasch
Ha uXx nojoxxenue B [le-
puoaMYecKoil cucreme.
-XapaKTepH30BaTh 3HaUe-
Hue Ilepuoguueckoro
3aKOHA

Ilo3naBaTenbHbIE
O0yuaroumiicss Hay4YuTCs:
— OCYIIECTBIIATH CAMOCTOSI-
TENbHBIN 0TOOpP HCTOYHHKOB
nH(pOpMaIN U pacIINpEeHHBII
TIOVCK HH(OPMAIIAN
C HCTIOIBb30BAHUEM PECYPCOB
OMOMMOTEK U MHTEpHETa
B COOTBETCTBHH C IETAMH U
3a7a4aMu;

— aHAM3HUPOBATh, KPUTHUE-
CKHY OIICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;

— YMETb CaMOCTOSITEIEHO
CTPOUTB JIOTHYECKOE JI0Ka3a-
TEIbCTBO;

PeryasituBHbie
OOyyarouuiicss HAYYNTCS:
— IJIaHUPOBATh U YNPABIATH
JeTeTBHOCTEIO BO BPEMEHY;
— OCYILIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeibHOIT nes-
TEITBHOCTH — COBMECTHOE
IeJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;
— TIpHUJIaraTh BOJIEBBIC yCHITHS
1 TIPEOJI0JIEBATH TPYTHOCTH H
MIPEMATCTBYUS Ha IyTH JOCTH-
JKEeHUs Lenei

KovMmyHuKaTHBHBIE.
O0yuaromuiicss HAy4YHuTCs:
— HaBbIKaM 3(PEKTUBHOTO
COTPYAHHYECTBA B COBMECTHOH
TIPOYKTHBHOI! IeATENbHOCTH;
— (opMynupoBaTh COOCTBEH-
HbIE MHCHHUE U ITO3ULIHIO, apTy-
MCEHTUPOBATh UX;

— aJIeKBaTHO, TOYHO U OCIIe-
JIOBaTeNIbHO OTOOpaXkaTh B
peuu (omnmcanue, 0ObSICHEHNUE)
CoziepKaHHe COBEPIIAEMBIX
JIEUCTBUMI

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— OCO3HaHHE U TIOHHU-
MaHue Bkiaza Poccun B
00IIEMUPOBYIO XHMH-
YeCKyIo HayKy;

— YyBCTBO FOPAOCTH 32
POCCHUICKYIO XUMUYE-
CKYIO HayKy;
-CIIOCOOHOCTH OIIEHU-
BaThb NPOOJIEMHEIE CH-
TyaIuH U OTIepaTHBHO
NPUHUMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
TUBHBIX BUIAX JesI-
TENBHOCTH




XuMHuueckas
CBSI3b

Xumuyeckas CBA3b. JIeK-
TPOHHAsA NPUPOJA XUMUYE-
CKOI CBsI3H. Bujbl Xumude-
ckoi cBsi3u. MloHHAs CBS3b.
KoBaneHTHast HeToONsApHAS U
noJisipHast cBsi3b. OOMEHHEIH
U JOHOPHO-aKUENTOPHBIN
MeXaHU3MbI 00pa30BaHUs
KOBaJIEHTHOM MOJIIPHOM CBsI-
3u. ['eomeTpust MOIEKybI.
Meramnyeckas cBsi3b. Bono-
ponHas CBS3b

Y4yeHuk HayunTest
-KOHKPETU3UPOBATH I10-
HATHE «XHUMHYeCKast
CBSI3bY.

-00001aTh HOHATHS «KO-
BaJICHTHAsI HETIOJISIPHAS
CBSI3bY, «KOBAJICHTHAs
MOJISIPHAsT CBA3BY, «HOH-
Hasl CBA3bY, «BOJIOPOIHAS
CBSI3bY, «METaJUIMYecKast
CBSI3bY.
-KJIacCU(UIMPOBATH TH-
bl XUMHUYECKOM CBS3H U
00BSCHATH UX MEXAHM3-
MBI,

-TIpeNICKa3bIBaTh THII XU-
MHYECKOU CBSI3H, 3HAS
dbopmyiry wim puznye-
CKHE CBOMCTBA BEIICCTBA.
-00BSICHITh MEXaHU3MBI
00pa3oBaHMs KOBAJICHT-
HOM CBA3U

Ilo3naBaTenbHbIE
O0yuaroumiicss Hay4YuTCs:
— aHAM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;

— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIOIb30BaTh PA3IMYHBIC BU-
JIbI 3HAKOBO-CUMBOJIHYECKIX
CPEICTB, MOJIENEH U CXEM JUIsL
pelIeHNs T03HABATEIBHEIX U
y4eOHBIX 3a/1a4 B IIPEMETHOH
001acTh «XUMUSY,

— (opMyJIpOBATh TUIIOTE3HI O
CBSI35IX 0OBEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS IIPO-
1[ECCOB;

PeryasituBHbie
O0yuarouuiicss HAy4YuTCs:
— CTaBHTbH U ONPEAEIITH LIeNH,
TUIAaHUPOBATh IIYTH UX JOCTH-
HKEHHUS;

— CaMOCTOSITEIIHHO Pean3o-
BBIBaTh, KOHTPOIHPOBATH U
OCYIIECTBIISATH KOPPEKIIUIO
y4eOHO 1 TTO3HABATEIBHOM
JeATeIbHOCTH;
— IJTAHUPOBATh U YIPaBIATh
JeTEIBHOCTEIO BO BPEMEHH;
KovMmyHuKaTHBHBIE.
O0yuaromuiicss HAy4YHuTCs:
— aJIeKBaTHO UCIIONb30BaTh
peub ISl TUTAaHUPOBAHUS |
PETYISINN CBOEH AesATeNbHO-
cry;
- CTPOUTH MOHOJIOTHYECKOE
KOHTEKCTHOE BBICKa3bIBaHNE;
— aJIeKBaTHO, TOYHO U OCIIe-
JIOBaTeNIbHO OTOOpaXkaTh B
peuu (omnmcanue, 0ObSICHEHNUE)
CoziepKaHHe COBEPIIAEMBIX
JIEUCTBUMI

Y obyuarouuxcsi 0y-
aet cOpMHPOBAHO:
— OCO3HaHUE U IMOHH-
MaHue Bki1aaa Poccun B
00IIEMUPOBYIO XHMH-
YECKYIO HayKYy;

— IIEIIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
[OIIIee COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAYKH;

— YCTOHYHMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHI,
YMEHUE YIPaBIATh
CBOEH M03HaBaTeILHON
NeATeIbHOCTBIO;

ArperarHsle
COCTOSIHUS

ArperaTHbIe COCTOSTHHS Be-
iecrBna. Tunsr KpHCTaJ’lJ’IH'—lC—
CKHX PEIICTOK: aTOMHasl,
MOJIEKYJIIpHAsi, HOHHAas,
MeTaJlJInYecKas. 3aBUCUMOCTD
(hU3UYCCKIX CBOWCTB BelIe-
CTBa OT THUIA KPUCTAJIINYE-

YuyeHUK HAYYUTCS
-IIPOrHO3UPOBATh CBOM-
CTBa BEILECTBA, UCXOS U3
THIA KPHUCTAJUINYECKON
PpeLIeTKH.

-OTIPEEIATh THII KPH-
CTAJUIMIECKOH PEIIeTKH,

ITo3HaBaTebHbIE
O0yuaronuiicss HAy4YHuTCs:
- co3/1aBaTh, MPEOOPa30BHIBATH
Y MCTIOJIb30BaTh Pa3IHMYHbIC
BHU/bI 3HAKOBO-CUMBOJIMYECCKHUX
CPEICTB, MOJIENIEH U CXEM JUISt
pelIeHHs TO3HABATENBHBIX U

Y oGyuarommuxcst 0y-
aeT ¢cOpMHPOBAHO:
— yCcTOWYMBBIE TIO3HA-
BaTCJIbHBIC HHTEPECHI,
YMEHHE yIPABIATh
CBOCH ITO3HABATEJILHOM
JIeATeIIbHOCTBIO;




ckoit pemieTku. [Ipuunnb!
MHOT000pa3us BEIIECTB.
CoBpeMeHHBIE NIPeCTaBIe-
HUS O CTPOCHHH TBEPABIX,
KHUOKAX ¥ Ta3000pa3HBIX
BEILECTB

OIUPasCh HAa U3BECTHbIC
(u3uUecKue CBOMCTBA
BEIECTBa

y4eOHBIX 33714 B IIPEAMETHOM
00sacTu «XUMHUSY,

— (opMyJIpOBaTH THUIIOTE3HI O
CBSI35IX 0OBEKTOB U 3aKOHO-
MEPHOCTSIX IIPOTEKAHUS IIPO-
LIECCOB;

— YMETb CaMOCTOSITEIEHO
CTPOUTH JIOTHYECKOE J0Ka3a-
TENbCTBO;

PeryasituBHble
OO0yuarommuiics HAy4YHuTCs:
— OCYWIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOI 1es-
TEITBHOCTH — COBMECTHOE
LieJieroaraHye 1 IIaHUupOBa-
HHUE 00MHUX CIIocOO0B paboTHI;
— TIpHJIaraTh BOJIEBBIC YCHIIHS
1 TIPEOI0NIEBATh TPYTHOCTH H
MIPEMATCTBUS Ha IIyTH JOCTH-
JKEHUA Lienei

KovMmyHukaTHBHBIE.
OO0yuarouuiicss HAyYnTCs:
— aJIeKBaTHO UCIIOJIB30BaTh
pedeBbIe CPEACTBA UTS pere-
HUS Pa3INIHBIX KOMMYHHUKA-
THBHBIX 3a/[a4; UCTIOIb30BATh
YCTHYIO ¥ MICHMEHHYIO PeUb;
— aJIeKBaTHO, TOYHO U IOCIIe-
JIOBaTeNIbHO 0TOOpaXkaTh B
peun (onucaHue, OObsICHEHHUE)
COZiepKaHHe COBEPIIAEMBIX
IeicTBHI Kak B hopme rpoM-
KO COLMAIM3UPOBAHHON peun,
Tak u B popMe BHYTPEHHEH pe-
YH, ¥ YCTHO, U MICBMEHHO

— TFOTOBHOCTb K peliie-
HMIO TBOPYECKHX 3a/1a4,
YMEHHE HaXOJHUTh
aJIeKBaTHEIE CIIOCOOBI
MOBEJICHUSI U B3aUMO-
JIEUCTBUSI C TapTHepa-
MH BO BpeMs y4eOHOH U
BHEY4eOHOI1 neaTelnb-
HOCTH;

-CIIOCOOHOCTH OIEHH-
BaThb NPOOJIEMHEIE CH-
TyaIuH U OTIepaTHBHO
NPUHUMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
THUBHBIX BUJAX Jesi-
TEIBHOCTH

Pacuetsl o
YPaBHEHUSIM
XUMUYECCKUX
peakuuii

Pacuerst o popmysam u
yYpaBHEHUSIM PEakIHii ¢ uc-
N0JIb30BaHHEM OCHOBHOTO
3aKOHA XUMHUYECKOHN CTEXHO-
MeTpUH

YYeHUK HayYuTCA
-OCYIIECTBIATh PACUETHI
no opmynam 1 ypaBHe-
HUSIM peaKkUuil ¢ UCTIONb-
30BaHUEM OCHOBHOT'O
3aKOHAa XUMHYECKOH CTe-
XHOMETPHUHU.
-MCIOIb30BaTh AJIFOPUT-
MBI IIpY PELICHUH 3374

Ilo3naBaTeJbHbIE
O0yuaronuiicss HAy4YHuTCs:
— OCO3HAHHO M aJIEKBATHO
CO3/1aBaTh, MPeoOPa3oBLIBATH U
HCTIONB30BaTh Pa3IMYHbIC BU-
Il 3HAKOBO-CHMBOJIMYECKHIX
CPEICTB, MOJIENEH U CXEM JIJIsSt
PpelIeHns TO3HABATENBHBIX U
y4eOHBIX 33/1a4 B IPEIMETHOM
00acTu «XuMUs»,;

— YMETb CaMOCTOSITEIEHO
CTPOUTH JIOTHYECKOE JI0Ka3a-
TEJIBbCTBO;

— BJIAJIETh HABBIKAMU TI03HA-

Y obyuarouuxcsi 0y-
aet copMHPOBAHO:
— TOTOBHOCTB K pelile-
HHIO TBOPUYECKHUX 3a]1a4,
YMEHHE HaXO/UTh
aJIeKBaTHbIE CIIOCOOBI
MOBE/ICHHUS ¥ B3aUMO-
JeficTBUS ¢ mapTHepa-
MH BO BpeMs yueOHOit
BHEYUEOHOH JesTelb-
HOCTH;

-CIIOCOOHOCTH OLICHH-
BaThb NPOOJIEMHBIE CH-
TYaL¥H{ U ONePaTHBHO

=




BaTeNbHOM pediexcuu.
PeryasituBHble

OO0yuaromuiicss HAy4YHuTCs:
— OCYWIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOI nes-
TEITBHOCTH — COBMECTHOE
LieJIenoaraHye 1 MIaHupoBa-
HHUe 00ImHKX Coco00B paboTHI;
— TpuiIaraTh BOJEBBIC YCHIIHS
U TIPE0JI0NIEBATh TPYAHOCTH H
TIPENATCTBYUS Ha IyTH JOCTH-
JKEHHS TelIeh

KomMmyHukaTHBHBIE.
OO0yuyarouuiicss HAy4YUTCs:
— HaBBbIKaM 3()(EKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MIPOYKTHBHOI AEATENbHOCTH;
— aJeKBaTHO UCIIONb30BaTh
peub IS IUIAaHUPOBAHUS U
PEryISILUK CBOCH JeSITEIIbHO-
cTy;

MPUHUMATh OTBET-
CTBEHHBIE PELICHUS B
Pa3IHYHBIX IPOIYK-
TUBHBIX BUJaX Jes-
TEJNBHOCTH

T"a30BEBIC 3aK0-
HBI

I"a30BbIe 3aK0HBI. YpaBHEHUE
Knaneiipona—Menneneesa.
3akoH ABorazipo. 3aKoH 00b-
€MHBIX OTHOIEeHUH. OTHOCH-
TeJIbHAS IUIOTHOCTH Ta30B.
Cpensist MOJIIpHasi Macca
cMmecu

Yuenuk Hayuurcst
-OCYIIECTBISTH PAcUeTHhl,
HCTIONB3YSI Ta30BbIE 3aKO0-
HBL.

-HCIIONIb30BaTh ANTOPUT-
MBI IIpY pEeLLICHUH 3a1a4

ITo3naBaTenbHbIE
OOyyarouuiicss HAYYnTCSI:
— OCO3HAHHO M aIeKBaTHO
CO3I1aBaTh, IPeoOpPa3oBBIBATh U
HCTIONB30BaTh Pa3IMYHbIC BU-
JIbI 3HAKOBO-CHMBOJIHYECKUX
CpEICTB, MOZEINEH U CXeM IS
pelLIeHHs T03HABATEIBHBIX U
y4eOHBIX 33/1a4 B IIPEMETHOM
obmactu «XuMHSY,

— (OpMyIUPOBATH THUIIOTE3HI O
CBSI35X 00BEKTOB U 3aKOHO-
MEpPHOCTSIX IPOTEKAHUS TIPO-
IIECCOB;
— BJIaJICTh HAaBBIKaAMH I1O3HaA-
BaTEJbHOM pedIeKCHH.
PeryasiTuBHBIE
Ofyyaronmiicss HayYnTCs:
— OCYIIECTBIATh COTPYAHUYC-
CTBO B 00pa3oBaTeinbHON J1es-
TEJILHOCTH — COBMECTHOE
LeJIeTIoNaranue ¥ IIaHupoBa-
HHe 00IIMX crocoOoB paboThI;
— Ipujaratb BOJICBBIC yCI/IJ'lI/Iﬂ
Y TIPEOJI0JIEBATH TPYIHOCTH U
MNpENATCTBUA Ha IIyTH JOCTH-
JKEHUS LeTIeh

Y odyuaromuxcs 0y-
et chopMHPOBAHO:
— OCO3HAHHUE U TIOHH-
MaHue Bkiaga Poccun B
00IIEMHPOBYIO XHMH-
YEeCKYIO HAyKY;

— YCTOWYMBBIE ITO3HA-
BaTeIbHBIC HHTEPECHI,
YMEHHE yIPaBIIsTh
CBOEM Mmo3HaBaTeIbLHON
JIeSITETBHOCTBIO;

— TOTOBHOCTH K peliie-
HUIO TBOPYECKUX 3a/1a4,
YMEHHUE HAXOTUTh
aJIeKBaTHBIE CIIOCOOBI
MMOBEACHUS U B3aUMO-
JIEHCTBHS C IapTHepa-
MH BO BpeMs yueOHOit
BHEY4EOHOIT JeaTelb-
HOCTH;

=




KoMMyHHKaTHBHBIE.
O0yuaroumiicss Hay4YuTCs:
— HaBBIKaM 3()(HEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOJIYKTHBHOI! IesSTEeNEHOCTH;
— aJIeKBaTHO, TOYHO U I1OCIIe-
JIOBaTENIbHO O0TOOpaXkaTh B
peuu (onucanue, 00bSICHEHNUE)
CofiepKaHHe COBEPIIAEMBIX
neiicTBUi Kak B hopme
TPOMKOH coluanu3upoBaHHON
peuw, Tak u B popMe BHYTpEH-
HeW pedu, ¥ yCTHO, U TTNUCh-
MEHHO

Knaccuduxa-
LT XUMHYe-
CKHX peakuuit

Kraccudukarius XuMHYECKUX
peaKIuii Mo pa3IuIHbIM IIPH-
3HaKaM cpaBHEHUs. ['omo-
TeHHbIE M TeTePOTeHHbIC pe-
akuun. Knaccudukauust no
3HAKy TEIJIOBOTO d(deKTa.
OO6paTtumble 1 HeoOpaTHMBIE
peakuunn. Karanuruueckue

U HEKaTaJINTHYSCKUE PeaK-
un. Peakunu ¢ n3MeHeHneM
1 0e3 U3MECHEHHUs CTENICHU
OKHCIICHUSI DIIEMEHTOB B CO-
€IHHCHHSAX

Yuenuk HayumuTest
-XapaKkTepH30BaTh MIPH-
3HAKH XUMUYECKHX PeakK-

ui.
-KJ1acCU(UINPOBATH XH-
MHYECKHE PEAKIUH 110
Pa3IMYHBIM PH3HAKAM
CpaBHEHHS

IHosnaBaTenbHbIE
OOyyarouuiicss HAYYnTCsI:
— OCYILIECTBIIATH CAMOCTOSI-
TeJbHBIN 0TOOP UCTOUHHUKOB
nHpopMayy U pacIInpeHHBII
TIOVCK UH(OPMAIINH C UCTIONb-
30BaHHEM PECYPCOB OUOTHOTEK
1 MHTEpHETa B COOTBETCTBHH C
LETIMU U 3a1a4aMH;

— aHaJIM3UPOBATh, KPUTHYE-
CKH OLICHUBATb M MHTEPIIPETH-
poBaTh HHPOPMAIHIO;
— BJIAJIETh HAaBBIKAMH [TO3HA-
BaTEJIbHOM pedIeKCHH.
Peryn1siTuBHbIC
O0yuaromuiicss HAy4YHuTCs:
— CTaBHUTbh U ONPEIENATH LENH,
IUIAaHUPOBATh MyTH UX JOCTHU-
KEHNS;
— CaMOCTOSITENBHO Pean30-
BBIBaTh, KOHTPOJHMPOBATH U
OCYIIECTBIISATh KOPPEKIIUIO
y4eOHOM 1 O3HABATEIBHOM
JeATEIbHOCTH;
— IUTAaHUPOBATh U YIIPABJIATH
JeSATEIILHOCTHIO BO BPEMEHH;
KomMyHHMKaTUBHBIE.
OO0yyarommiicss HAy4YHTCs:
— HaBBIKaM 3(PPEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
HpOﬂyKTMBHOﬁ JACATCIIBHOCTH,
— (opMynHpoBaTh COOCTBEH-
HbIE€ MHCHHUEC U ITO3ULIHIO, apTy-
MCHTHPOBATH HX;

Y oGyuaromuxcs 0y-
net cpopMHUpPOBaHO:
— LEJIOCTHOE MUPOBO3-
3peHHE, COOTBETCTBY-
I01I[EE COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIPaBIATh
CBO€M Mo3HaBaTeIbLHON
JIeSITETBHOCTBIO;
-CIIOCOOHOCTH OIICHH-
BaTh MPOOJIEMHBIE CH-
Tyalluy U OTICPaTHBHO
MPUHUMATH OTBET-
CTBEHHBIC PEIICHHUS B
Pa3IUYHBIX TIPOTYK-
TUBHBIX BUJIAX Aes-
TENEHOCTH




9-
10

OKHUCIHTEIBHO-
BOCCTaHOBH-
TEJBHBIC peaK-
107071

M3meHenne creneHu okucie-
HUS 3JIEMEHTOB B COETUHEHU-
siX. OKUCITUTEIBHO-
BOCCTaHOBHTEIILHBIC
peakiyu. THITBI OKHCITATEITh-
HO-BOCCTaHOBHTEITHBIX pe-
akuuid. OKHCIeHHe U BOCCTa-
HoBJNeHHe. OKUCITUTENN U
BOCCTaHOBUTENU. MeToa
anexTpoHHoro 6anaxca. Ilo-
BEJICHUE BEIIECTB B Cpe/iaX ¢
pazubiv 3HauenueM pH. Ilep-
MaHTaHAT KaJiisl KaK OKHCIIH-
Tenb. [anpBaHUECKUH die-
MEHT (Ha IpuMepe JIeMeHTa
Jananans). DnekTponus pac-
IUTaBOB U BOJHBIX PaCTBOPOB
3JEKTPOIUTOB (KUCIIOT, IIIe-
Joueit u coneit). Okucim-
TENBbHO-BOCCTAHOBUTEIILHBIC
PeaKiuu B MpUpPOJIE, MPOU3-
BOJICTBCHHBIX MPOIIECCAX U
KHU3HECATEILHOCTH
OpPTaHU3MOB.

Y4yeHuk HayunTest
-XapaKTepH30BaTh OKHC-
JINTEITLHO-
BOCCTaHOBHUTEIIEHBIC pe-
aKIMA KaK MPOIECCHI, TIPH
KOTOPBIX H3MCHSFOTCS
CTEIIeHN OKUCJICHHUS aTo-
MOB.

-COCTaBIIAATh YpaBHEHUS
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIbHBIX
peaxuuii ¢ IOMOIIBIO
METO/J1a JIEKTPOHHOTO
Oananca.

-00BSICHATD BIIMSIHHE
cpelpl Ha IPOIYKTHI
OKHMCIIUTEIBHO-
BOCCTaHOBHTEIIFHBIX pe-
aKIUH.
-XapaKTepH30BaTh JJICK-
TPOJIH3 KaK
OKHCIIUTENIBHO-
BOCCTaHOBUTEIbHBIN
Tpo1iecc.

-00BACHSTH MPOLECCHI,
MIPOTEKAIOIINE TIPH HJIEK-
TPOJIH3€ PacIIaBOB U
pacTBOpOB.

-pacKphIBaTh MPaKTHYIC-
CKOE 3HaUEHUE AJIEKTPO-
Jn3a.

-00BSACHATH TPHHITHIL
JIeCTBUSA rajlbBaHUYe-
CKOT'0 3JIEMEHTA.

-Ha0I01aTh JEMOHCTPHU-
pyeMble OIIBITHI U OITUCHI-
BAaTh UX C IIOMOIIBIO
POHOTO SI3bIKA U SI3BIKA
XUMHUH.

-JIeNIaTh BBIBOJBI 1O pe-
3yJbTaTaM JIEMOHCTPUPY-
E€MBIX XUMHUYECKUX
OIILITOB

ITo3HaBaTe/IbHBIE
O0yuaroumiicss Hay4YuTCs:
— aHAM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;

— OCO3HAHHO U aJIeKBaTHO
co3/1aBaTh, IPe0OPa3OBHIBATh U
HCIIOJIB30BATh Pa3IM4HbIC BU-
bl 3HAKOBO-CHMBOJIMYECKHX
CPEICTB, MOJIENEH U CXEM JUIsL
pelIeHNs T03HABATEIBHEIX U
y4eOHBIX 3a/1a4 B IIPEMETHOH
001acTh «XUMUS,
— (opMyJIpOBATh TUIIOTE3HI O
CBSI35IX 0OBEKTOB U 3aKOHO-
MEPHOCTSIX MIPOTEKAHUS IPO-
LIECCOB;
— YMETb CAMOCTOSTEIILHO
CTPOHUTBH JIOTHYECKOE J10Ka3a-
TENbCTBO;
— BJIAJETh HAaBBIKAMH [IO3HA-
BaTeNbHOM pediekcuu.
Peryn1situBHbIe
O0yuarouuiicss HAy4YuTCs:
— CTaBHUTbh U ONPEIENATH LEeNH,
IUIAHUPOBATh MyTH UX JOCTHU-
KEHNS;
— OCYILECTBIISITH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOIl 1es-
TENTbHOCTH — COBMECTHOE
1eJIeroIaranue 1 IIaHupoBa-
HHUE 00X CIIOCOO0B paboTHI;
— MpUJIaraTh BOJEBBIC YCUIIHUS
U IIPEOJI0NeBaTh TPYAHOCTH
MPETSTCTBHUS Ha IYTH JOCTH-
JKeHUs 1enei
KoMMyHHUKAaTHBHBIE.
O0yuaronuiicss Hay4YHuTCs:
— HaBbIKaM 3((HEKTUBHOTO
COTPYJHHYECTBA B COBMECTHON
MPOAYKTHBHOM JIEATENBHOCTH;
— aJIeKBaTHO, TOYHO U MOCJIe-
JIOBaTENIBHO 0TOOpaXkaTh B
peun (omnucanue, 00bSICHEHNUE)
COZiepKaHHEe COBEPIIACMBIX
JEHCTBUI Kak B popMe rpoM-
KOM COLManM3upOBaHHON peuH,
Tak 1 B popMe BHYTPEHHEH pe-
YH, ¥ YCTHO, U MICEMEHHO

Y obyuarouuxcsi 0y-
AeT cOpMHPOBAHO:
— IIEJIOCTHOE MUPOBO3-
3pEeHHUE, COOTBETCTBY-
I0II[ee COBPEMEHHOMY
YPOBHIO Pa3BUTH
HayKH;

— YCTOWYMBBIE MTO3HA-
BaTeNbHbBIC HHTEPECHI,
YMEHHE yIIPaBIATH
CBOEH MO3HABATEJILHOM
JIeATeNTbHOCTBIO;

— TOTOBHOCTB K pellle-
HHIO TBOPYECKUX 3aj1ad,
YMEHHE HaXOJUTh
aJIeKBaTHBIE CIIOCOOBI
MOBEJICHUSI U B3aUMO-
JIEHCTBUS C TapTHepa-
MH BO BpeMs y4eOHOH U
BHEY4YEeOHOM JesITelb-
HOCTH;

-CIIOCOOHOCTH OIICHH-
BaThb NPOOJIEMHBIE CH-
TyaIuH U OTIepPaTUBHO
MPUHUMATH OTBET-
CTBEHHBIE PEIICHHS B
Pa3IHIHBIX TPOTYK-
TUBHBIX BUJIAX Jes-
TEJILHOCTH
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Baxueiimme
KJ1acChl Heopra-
HUYECKHX Be-
IIECTB

Bakneiimue knaccel Heopra-
HHYECKHUX BEIECTB. DIeMeH-
TBHI METAJUIBI U HEMETAJUIBI U
ux nonoxxexue B [lepuonuue-
ckoit cucreme. Kimaccnduka-
LUl 1 HOMEHKJIATypa CJI0XK-
HBIX HEOPTaHMYECKUX COCIHU-
HEHUI: OKCUOB, THIPOKCH-
JIOB, KUCJIOT U coJieil. ['eHe-
THYECKas! CBSI3b MEXKAY Kiac-
CaMM HEOPTaHUYECKHX CO-
€AVHECHUNI

YdeHuk HayuuTcst
-KJacCU(UIMPOBATDH
HEOpraHWYIECKHe Bellle-
CTBa IT0 Pa3HBIM IPHU3HA-
KaM.

-OTINCHIBAaTh TeHEeTHIe-
CKHE CBSI3U MEXKITY U3Y-
YEHHBIMH KJIaCCaMH
HEOPraHM4YeCKNX BEIECTB

ITo3HaBaTe/IbHBIE
O0yuaroumiicss Hay4YuTCs:
— OCYIIECTBIIATH CAMOCTOSI-
TENbHBIN 0TOOpP HCTOYHHKOB
nH(pOpMaIN U pacIINpEeHHBII
TTOWCK HH(OPMAIIH C UCTIOIb-
30BaHHUEM PECYpPCOB OUOIHOTEK
U HHTEPHETa B COOTBETCTBUH C
LETIMHU U 3a1a4aM¥;

— aHaJIM3UPOBATh, KPUTHYE-
CKHY OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;
— BIIAJETh HAaBBIKAMH [IO3HA-
BaTeNbHOM pediekcuu.
Peryn1situBHbIe
OOyyarouuiicss HAYYnTCsI:
— CTaBUTb U ONPEIEIATH LEIH,
IUIAaHUPOBATh IyTH UX JOCTHU-
KEHUS;
— CaMOCTOSITEIIBHO Pean3o-
BBEIBaTh, KOHTPOJIMPOBATh U
OCYIIECTBIISITH KOPPEKLIUIO
y4eOHOM ¥ MO3HABATEIBHOM
TS TEIIbHOCTH;
— IUIAaHUPOBATb U YIIPABIATH
JIeSTEIHOCTHIO BO BPEMEHH;
— OCYIIECTBIIATh COTPYAHHYE-
CTBO BTOOPa30BaTeIbHOM Jes-
TENTbHOCTH —HCOBMECTHOE
1eJIenoIaranne 1 IIaHupoBa-
HHe 00IMX croco00B paboThI;
KomMyHHMKaTHBHBIE.
O0yuarouuiicss HAy4YHTCs:
— aJIeKBaTHO, TOYHO U MOCJIe-
ZIOBaTENHHO OTOOpakaTh B
peun (omnucanue, 00bSICHEHNUE)
COZiepKaHHe COBEPIIACMBIX
JeHCTBUI Kak B popMe IrpoM-
KOH COIMATU3UPOBAHHON peyH,
Tak 1 B hopMe BHYTpEHHEH pe-
YH, U YCTHO, M TIMCBMEHHO

Y obyuaromuxcs 0y-
aet cOpMHPOBAHO:
— IIEJIOCTHOE MUPOBO3-
3pEeHHUE, COOTBETCTBY-
I0II[ee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH;

— TOTOBHOCTb H CIIO-

COOHOCTBH K OCO3HAaH-
HOMY BBIOODPY Oymyrueit
npodeccum;

— YCTOHYHMBBIE MTO3HA-

BaTeNbHBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH M03HaBaTeILHON
NeATeIbHOCTBIO;

— TOTOBHOCTb K peliie-
HHIO TBOPYECKHX 3a/ad,
YMEHHE HaXOUTh
aJICKBaTHBIC CIIOCOOBI
MIOBEJICHUSI U B3aUMO-
JIeHCTBYS ¢ MapTHepa-
MH BO BpeMs y4eOHOH U
BHEY4YEOHOI1 JeqaTelb-
HOCTH;

-CIIOCOOHOCTH OTIEHU-
BaTh MPOOJIEMHBIE CH-
Tyalluy U OTICPaTHBHO
MPUHHUMATH OTBET-
CTBCHHBIC PEIICHUS B
Pa3INYHBIX IPOIYK-
THUBHBIX BUIAX JEs-
TENBHOCTH
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Peakuuu noH-
HOro oOMeHa

CwiibHBIE U ClTa0bIe AIIEKTPO-
nuThl. Peakiun HOHHOTO
oOMeHa ¥ yCIIOBHS UX TPOTe-
KkaHus 10 koHua. IloaHbie n
COKpAIlICHHbIC HOHHBIE YpaB-
HEHUS.

YuyeHUK HAYYUTCS
-XapaKTepH30BaTh yCIIO-
BUS IPOTEKAHUS PeaKLuii
B PacTBOpax 3JIEKTPOJIHU-
TOB JI0 KOHILIA.
-Ha0II01aTh U OMUCHIBATH
XMMUYECKHUE OIBITHI C
IIOMOILBIO POJHOTO SI3bIKA

IosnaBaTenbHbIE

OO0yyarommiicss HAy4YHTCs:

— OCYIIECTBIATH CAMOCTOSI-
TeJIbHBII 0TOOP UCTOYHUKOB
UH(OPMAIIMH U PaCIIUPEHHBIH
HOUCK MH(POPMAIIUH C UCTIONb-
30BaHUEM PecypcoB OHOIMOTEK
1 MHTEpHETa B COOTBETCTBHH C

Y oGyuarommuxcst 0y-
aeT ¢(h)OpMHPOBAHO:
— IIelIOCTHOE MUPOBO3-
3peHHe, COOTBETCBYIO-
I[€€ COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH;

— TOTOBHOCTb U CHO-




U A3bIKa XUMHH.
-JieNaTh BBIBOABI 110 pe-
3yJIbTaTaM MPOBEACHHBIX
XUMHYECKHX OITBITOB.
-COOIOIaTh TIpaBHIIa U
nIpueMsl 0e30nacHoM
paboThI ¢ XUMUYIECKUMH
BEIIECTBaMH U J1abopa-
TOPHBIM 000pyJOBaHHEM

LESIMU U 33]]a4aMH;

— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIONb30BATh Pa3IMIHBIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIENICH U CXEM ISt
peleHus 03HaBaTeNbHbIX U
y4eOHBIX 33/1a4 B IIPEAMETHOM
obmactu «XHuMH,

— YMETb CaMOCTOSITEIEHO
CTPOUTH JIOTHYECKOE JOKa3a-
TEIbCTBO;

Peryn1siTuBHbIC
OO0yuyarouuiicss HAy4YUTCs:
— CTaBHTb U ONPEAEITH LIeH,
IUIAHUPOBATh IIyTH UX AOCTH-
KEHHS;

— CaMOCTOSATEIBHO PeaTn30-
BBIBaTh, KOHTPOIHPOBATH U
OCYLIECTBIIATh KOPPEKIIHIO
y4eOHOM ¥ MO3HABATEIBHOM
JIeSITENIbHOCTH;
— IUTAHUPOBATH U YIPABIATh
JeATeTbHOCTEIO BO BPEMEHH;
— TIpHUJIaraTh BOJIEBBIC yCHITHS
1 TIPEOJI0JIEBATh TPYAHOCTH H
TIPETATCTBYUS Ha ITyTH JOCTH-
JKEeHUS Lenei
KomMmMyHHKaTHBHBIE.
O0yuaromuiicss HAy4YHuTCs:
— HaBbIKaM 3((HEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOYKTHBHOI! IeATENbHOCTH;
— (opMyIupoBaTh COOCTBEH-
HBIE MHEHHE U TTO3HIHIO, apTy-
MCEHTUPOBATH UX;
— aJIeKBaTHO, TOYHO U TOCIIe-
JIOBaTeNIbHO OTOOpaXkaTh B
peun (onucanue, 00bSICHEHNUE)
CoziepKaHHe COBEPIIAEMBIX
JeicTBHI Kak B hopme rpoM-
KO COLMaIM3UPOBAHHON peun,
TaK U B ()opMe BHYTpPEHHEH pe-
YU, 1 YCTHO, 1 TUCbMEHHO

COOHOCTBH K OCO3HAaH-
HOMY BBIOODPY Oymyrueit
npodeccum;

— yCTOHYMBEIE TT03HA-
BaTeNbHBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH M03HABaTEIbHON
JEATENBHOCTBIO;

— TOTOBHOCTS K pellle-
HHIO TBOPUECKHUX 3a/1ad,
YMEHHE HaXOJHUTh
aJIeKBaTHEIE CIIOCOOBI
MIOBEJICHUSI U B3aUMO-
JIeHCTBYS ¢ MapTHepa-
MH BO BpeMs y4eOHOH 1
BHEY4EOHOI JeqTelb-
HOCTH;

-CIIOCOOHOCTH OIIEHU-
BaTh MPOOJIEMHBIE CH-
TyaluH U OIepaTHBHO
NPUHUMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
THUBHBIX BUJIaX Jes-
TENLHOCTH
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PactBOpbI

PactBopsl. CriocoOb!I BeIpa-
JKCHHUA KOJIUYCCTBCHHOT'O
COCTaBa PacTBOpa: MaccoBas
J1o1s (TIPOLICHTHAS KOHICH-
Tparys), MOJISIpHAsI KOHIICH-

YYyeHUuK HAYIUuTCS
-00001aTh HOHATHUS
«PacTBOPHI», «PACTBOPHU-
MOCTbBY, «KOHIICHTPAIHS
pacTBOPOBY.

Ilo3HaBaTeJbHBIE
O0yuaromuiicss HAy4YHuTCs:
— aHAJIN3UPOBATh, KPUTHYE-
CKHY OI[CHUBATh U HHTEPIPETHU-
poBaTh HH(OPMALIHIO;

Y obyuarouuxcsi 0y-
aet copmupoBaHo:
— ycTOWYMBBIE TIO3HA-
BaTeJbHBIE HHTEPECHI,
YMEHHE YIIPaBISITh




Tpauus. PactBopenue kak
(U3UKO-XUMHYECKUH TIPO-
necc

-0TepupoBaTh KOJIHIe-
CTBEHHBIMH XapaKTepH-
CTHKaMH COJIePKaHUS
PAacTBOPEHHOTO Bellle-
CTBa.

-OTINCHIBATH IPOIIECCHI,
MIPOUCXOAIINE MPHU pac-
TBOPEHHUH BEIIECTB B
BOJIE.

-pelIaTh pacueTHbIE 3a/1a-
YH C IPUMEHEHHEM HOHS-
THH «PacTBOPHMOCTEY,
«KOHIIGHTpALYs PacTBO-
pOB».

-HCIIOJIb30BaTh AITOPUT-
MBI IIPH PEIICHUH 3a4a4

— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIONIb30BATh Pa3IMIHBIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIENEH U CXEM ISt
pelIeHNs T03HABATEIBHEIX U
y4eOHBIX 33714 B IIPEIMETHOM
obmactu «XHuMH,
— BIIAJETh HAaBBIKAMH MO3HA-
BaTeNbHOH pediexcuu.
PerynsituBHblie
OO0yuarommiics HAy4YHuTCs:
— OCYILIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTebHOIT 1es-
TEITBHOCTH — COBMECTHOE
LieJIeTIoaraHye 1 MIaHUPOBa-
HHUe 00MHUX CIIocOO0B paboTHI;
— TIpUJIaraTh BOJIEBBIC YCHIIHS
1 TIPEOI0NIEBATh TPYTHOCTH H
TIPEMATCTBYUS Ha IyTH JOCTH-
JKEHUA Lienei
KommyHukaTHBHBIE.
OO0yuarouuiicss HAyYnTCS:
— HaBbIKaM 3(QPEKTUBHOTO
COTPYAHHYECTBA B COBMECTHOH
TIPOYKTHBHOI! IeATENbHOCTH;
— aJIeKBaTHO, TOYHO U TIOCIIe-
JIOBaTeIbHO 0TOOpaXkaTh B
peun (onucaHue, OObsICHEHHUE)
CoZiepKaHHe COBEPIIAEMBIX
JeHCTBUH Kak B popMe TpoM-
KO COLMaIM3UPOBAHHON peun,
Tak u B popMe BHYTPEHHEH
peuH, ¥ YCTHO, U MHCEMEHHO

CBOEH MM03HABaTEIbHON
JEATENBHOCTBIO;

— TFOTOBHOCTb K pelie-
HHIO TBOPYECKHX 3aj1ad,
YMEHHE HaXOJHUTh
aJIeKBaTHEIE CIIOCOOBI
MOBEJICHUSI U B3aUMO-
JIENCTBUS C IapTHEpa-
MH BO BpeMs y4eOHOH U
BHEY4eOHOI1 neaTelnb-
HOCTH;

-CIIOCOOHOCTH OIICHH-
BaThb NPOOJIEMHBIE CH-
TyaluH U OIepaTHBHO
NPUHUMATh OTBET-
CTBEHHBIE PEILICHUS B
Pa3IHIHBIX TPOTYK-
THUBHBIX BUJAX Jes-
TENILHOCTH
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Pemrenue 3amau
o TeMe
«PactBopbI»

Pemienue pacueTHbIX 3a1a4 ¢
INPUMEHEHHEM MOHATHH «pac-
TBOPUMOCTBY, «KOHLIEHTpa-
11 PACTBOPOBY

YueHUK HAYYUTCS
-pelaTh pacueTHbIE 3a/1a-
YU C IPUMCHCHUEM IIOHSA-
THH «PacTBOPUMOCTbY,
CKOHIEHTpaIUuA
PacTBOpPOBY.
-MCIOIb30BaTh AJIFOPUT-
MBI IIpU

pelleHny 3a1a4

IMo3naBaTeabHbBIE
O0yuaronuiicss HAy4YHuTCs:
— OCO3HAHHO M aJIEKBATHO
CO3/1aBaTh, MPeoOPa3OBLIBATH U
HUCIIOJb30BATH pasnwmble BU-
JIbI 3HAKOBO-CUMBOJIMYECKHUX
CpEICTB, MOJIENEH U CXeM JIJIst
PelIeH s TI03HABATEbHBIX U
y4eOHBIX 33/1a4 B [IPEMETHOM
00acTu «XUMUs»,

— YMETb CaMOCTOSITEIEHO
CTPOUTH JIOTHYECKOE J0Ka3a-
TEJIbCTBO;

— BJIaJIETh HABBIKAMH TI03HA-
BaTeNbHOM pediekcuu.

Y odyuaromuxcs 0y-
aet copMHPOBAHO:
— TOTOBHOCTB K pelile-
HHIO TBOPUYECKHUX 3a]1a4,
YMEHHUE HaXOAUTh
a/IeKBaTHEIE CIIOCOOBI
MOBEJICHUS U B3aUMO-
JIEUCTBUSI C TapTHEpa-
MH BO BpeMs yaeOHOH 1
BHEYUEOHOH JesTelb-
HOCTH;

-CIIOCOOHOCTH OLICHH-
BaTh NPOOIEMHbIE CH-
TyaluH U OIIepPaTUBHO
NPUHUMATh OTBET-




PeryasituBHbie
O0yuaroumiicss Hay4YuTCs:
— OCYIIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOI nes-
TEJIbHOCTH — COBMECTHOE
IieJieroaraHye 1 INTaHUpOBa-
HHUe 00ImHUX Coco00B paboTHI;
— TpuiIaraTh BOJEBBIC YCHITHS
1 TIPE0JI0NIEBATh TPYIHOCTH H
MIPEMATCTBUS Ha IMyTH JOCTH-
JKEHHS LelIeh

KoMMmyHHKaTHBHBIE.
OO0yuarouuiicss HAyYUTCS:
— HaBBbIKaM 3()(EKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
MIPOIYKTHBHOI AESTENbHOCTH;
— aJIeKBaTHO, TOYHO U IIOCIIe-
JIOBaTEIBHO O0TOOpaXkaTh B
peuu (onmcanue, 0ObSICHEHNUE)
coJiep>KaHKe COBEpIIaeMbIX
JEHCTBUH Kak B popMe TpoM-
KOH COIMaTM3UPOBaHHOM peyn,
TaK U B (popMe BHYTpEeHHEH
peuH, ¥ YCTHO, U MHCEMEHHO

CTBEHHBIE PELICHUS B
Pa3IUYHBIX TPOTYK-
TUBHBIX BUJaX Jes-
TEJNBHOCTH
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Konmonnusie
pacTBOpHI

Jucnepcusie cucremsl. Kon-
JIOUHBIE pacTBOPEL. McThH-
HBIE pacTBOpHI. JlucnepcHast
(baza n qucriepcHoHHas cpe-
na. CyclieH3u! ¥ HIMYJIbCHH.

30mu u renu. OnajaecieHIus.

Db dexr Turnans. Koaryms-
musa. CequmenTarusa. Cune-
pesuc.

Ydyenuk HayunTest
-XapaKTepH30BaTh KOJLIO-
HJIHBIE PACTBOPBHI.
-000011aTh MOHSTHUS
«KOJUIOWJTHBIA PacTBOPY,
«3OIIbY, «TeNbY, KTYMaH»,
«OMYIBCHUS», «CYCIICH-
3HS», KKOATYIAIH»,
«CEeVMEHTAIS,
«CHHEPE3HCH.

-00BSICHSTh OTIMYHE KOJI-
JIOUZHBIX PaCTBOPOB OT
HNCTUHHBIX.

-00BSCHSTH CYIIHOCTh
IIPOLECCOB KOAryJisuu u
CHHepe3Hca.
-HCCIIeI0BaTh CBOMCTBA
N3y9aeMbIX BEIECTB.
-HaOMIOAaTh AEMOHCTPH-
pYyeMBIE U CaMOCTOSTEb-
HO IPOBOJIUMBIC OIIBITHI.
-Ha0II01aTh U OMUCHIBATH
XUMHYECKHE PEaKIIH C
TIOMOIIBIO POTHOTO SI3BIKA
1 SI3BIKa XUMUH.

Io3naBaTenbHbIE
O0yuarouuiicss HAy4YuTCs:
— OCYILECTBIISTH CAMOCTOSI-
TENbHBIN 0TOOP NCTOUYHHKOB
MH(OPMAIIMU U PaCIIUPEHHBIH
HOMCK MH(POPMAIINH C UCTIONb-
30BaHHEM PECYpCOB OMOIHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEeISIMH U 33Jja9aMH;
— aHANM3UPOBATH, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETH-
poBath HHPOPMAITHIO;
— (opMyITHpPOBATH THUIIOTE3BI O
CBSI351X 0OBEKTOB U 3aKOHO-
MEPHOCTSIX [IPOTEKAHUsI PO-
I[ECCOB;
— YMETb CaMOCTOSITEIEHO
CTPOUTH JIOTUYECKOE T0Ka3a-
TEIbCTBO;

PeryasiTuBHBIE

O0yuaronuiicss HAy4YHuTCs:
— CTaBUTb U ONPEACIIATh LEIIN,
TUIAaHUPOBATH IIYTHU UX NOCTHU-
HKEHHUS;
— CaMOCTOSTEIIHHO pean30-

Y obyuaroumxcs 0y-
aeT ¢()OpMHPOBAHO:
— OCO3HaHHUE ¥ MOHH-
MaHue Bkiazia Poccun B
00IIEMUPOBYIO XHMH-
YECKYIO HayKy;

— YCTOWYMBBIE ITO3HA-
BaTeNbHBIE HHTEPECHI,
YMEHHE yIIPaBIsTh
CBOEH M03HABATEIbHON
JIeSTeNbHOCTBIO;

— TOTOBHOCTB K pelile-
HHIO TBOPUYECKHUX 3a]1a4,
YMEHHUE HaXOAUTh
aJIeKBaTHBIE CIIOCOOBI
MOBEJICHUS U B3aUMO-
JIEUCTBUSI C TapTHEpa-
MH BO BpeMs yaeOHOH 1
BHEYUEeOHOH JesITeIb-
HOCTH;

-CIIOCOOHOCTH OLICHH-
BaTh NPOOIEMHbIE CH-
Tyalluu 1 OTIEPATUBHO
NPUHUMATH OTBET-
CTBEHHBIC PELICHHS B




-JieNaTh BBIBOABI 10 pe-
3yJIbTaTaM NPOBEICHHBIX
XUMHYECKHX OIBITOB.
-coOrOIaTh TIpaBHiIa U
nIpueMsl 0e30nacHoM
paboTHI ¢ XUMHYECKUMU
BEIIECTBaMH U J1abopa-
TOPHBIM 000pyJOBaHHEM

BBIBaTh, KOHTPOJIHPOBATh U
OCYILECTBIISATh KOPPEKLIHUIO
y4eOHOM ¥ TTO3HABATEIBHOM
JeSATeTILHOCTH;
— IUTAaHUPOBATH U YIPABIATh
JeATeTBHOCTEIO BO BPEMEHN;
KomMMyHHKaTHBHBIe.
OOyyarouuiicss HAy4YnTCs:
— (opMyIupoOBaTh COOCTBEH-
HBIE MHEHHE U TO3HLHIO0, apTy-
MEHTHPOBATh HX;
— aJIeKBaTHO, TOYHO U ITOCIIe-
JOBaTeNIbHO 0TOOpaXKaTh B
peun (ornucaHue, OOBICHEHHUE)
CoZiepKaHHe COBEPIIAEMBIX
JecTBHI Kak B popme rpoM-
KO COLMaJIM3UPOBAHHON peun,
Tak u B popMe BHYTPEHHEH
peuH, ¥ YCTHO, U MUCBMEHHO

Pa3IUYHBIX TPOTYK-
THUBHBIX BUJAX Jes-
TEJNBHOCTH

16

I'unponus co-
nent

I'unponus coneit. I'maponus
10 KaTHOHY, 110 aHHOHY, 1O
KaTHOHY U 110 aHHOHY. Peak-
IS CPeJIbl PACTBOPOB COJIEH:
KHCIIOTHASI, IEeNI0YHAas
HelTpanbHas. [TonHbI HE0O-
paTUMBII THAPOIU3.

Yuenuk Hayuurcst
-XapaKTepH30BaTh THIPO-
13 Kak 0OMEeHHOe B3au-
MOJICHCTBHE BEILECTB C
BOJIOM.

-TIpe/ICKa3bIBATh PeaK-
LIHIO CPeJibl BOJHBIX pac-
TBOPOB COJIEH.
-HaOII0AaTh IEMOHCTPH-
pYEeMBIE U CaMOCTOSITENb-
HO TIPOBOANMEIE OMBITHL
-HaOIIOIaTh M ONHUCHIBATh
XUMHYECKHE PEaKIUH C
MIOMOIIBIO POJTHOTO SI3bIKA
U s3bIKa XUMHH.

-JIeNIaTh BBIBOIBI 1O pe-
3yJIbTaTaM MPOBEICHHBIX
XUMHYECKUX OIIBITOB.
-co0JTo1aTh MpaBuia U
npueMsl 6e30nacHoN
paboThl ¢ XUMHYECKUMHU
BellleCTBaMH H Jlabopa-
TOPHBIM 000pPYIOBaHHEM

ITo3naBaTenbHbIE
OO0yuarouuiicss HAyYnTCs:
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPEOOPA30BHIBATE U
HCTIONb30BaTh PA3IMIHBIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIEIEH U CXEM JUISt
pelLIeHNs T03HABATENBHBIX U
y4eOHBIX 33/1a4 B IIPEMETHOM
00acTu «XUMUS,

— (opMyJIMpOBATh THUIIOTE3BI O
CBSI35IX 00BEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS IIPO-
I[ECCOB;
— BIIAJETh HAaBBIKAMH MTO3HA-
BaTEJbHOM pedIeKCHH.
PeryasiTuBHBIE
O0yuaronuiicss HAy4YHuTCs:
— IUTAaHUPOBATh U YIIPABJIATH
JeATeIBHOCTHIO BO BPEMEHH;
— OCYIIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOIT 1es-
TEITBHOCTH — COBMECTHOE
IieJIeTIoIaraHye 1 IIaHUPOBa-
HHe 00IIMX crocoOoB paboThI;
KoMMyHHKaTHBHBIE.
O0yuaromuiicss HAy4YHuTCs:
— HaBbIKaM 3((HEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
IIPOIYKTHBHOI IesTeNbHOCTH,

Y odyuaromuxcs 0y-
et ¢(h)opMHPOBAHO:
— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIPaBIATh
CBO€M Mo3HaBaTeIbLHON
JIeSITETBHOCTBIO;

— TOTOBHOCTB K pellle-
HHIO TBOPYECKHX 3a/1ad,
YMeHHe HaXOJUTh
aJIeKBaTHBIE CIIOCOOBI
MTOBEACHUS U B3AHMO-
JIeHCTBUS C TapTHepa-
MH BO BpeMs y4eOHOH U
BHEYYEOHOI JeqTelb-
HOCTH;

-CIIOCOOHOCTH OLICHH-
BaTh NPOOIEMHbIE CH-
Tyauym U OII€PATUBHO
IPpUHUMATb OTBECT-
CTBEHHBIC PEIICHHUS B
Pa3INYHBIX IPOIYK-
TUBHBIX BUJIAX Aes-
TENEHOCTH




— (opMynIupoOBaTh COOCTBEH-
Hble MHEHHE U MO3HULIHIO, apTy-
MEHTHPOBATh UX;

— aJIeKBaTHO UCIIOJIB30BaTh
peub s TUTAaHUPOBAHHUS H
perymsmu cBoeit

JIeATEIbHOCTH,
17 KowmmiekcHbie KoMmiaekcHble COeUHEHNS. Ydyenuk Hayunrest ITo3naBaTeJbHbIE Y odyuaromuxcs 0y-
COCIUHEHUS CocTaB KOMIUIEKCHOTO HOHA: -OIIEpUPOBATh NOHATUAMU | OOyuaommiicss HAy4YuTCs: aet copmupoBaHo:

KOMIIJIEKCOOOpa30BaTelb,
mranasl. KoopauHarmonHoe
yucno. Homenknarypa kom-
IUIEKCHBIX COCIMHEeHUI. 3Ha-
YeHHEe KOMIUIEKCHBIX COeJH-
HeHuil. [lonsaTHe o koopau-
HAIMOHHOW XHMHUH.

«KOMILJIEKCOO0pa3oBa-
TEJbY, IUTaHAY», KKOOP-
JMHAIIMOHHOE YHCIION,
«BHYTPCHHSS KOOPANHA-
LHOHHAs cepay, «BHEII-
HSIsL KOOPAWHAIIHOHHAS
chepan.
-KJ1acCU(UINPOBATH U
Ha3bIBaTh KOMILICKCHbIC
COCJTMHEHHSI.
-MccIe10BaTh CBOMCTBA
U3yYaeMbIX BELIECTB.
-HaOII0AaTh IEMOHCTPH-
pyeMbIe B CaMOCTOSITE b~
HO MPOBOJUMBIE OITBITHI.
-HaOJII0aTh ¥ ONUCHIBATh
XUMHYECKHE PEaKIUH C
MIOMOIIBIO POJTHOTO SI3BIKA
U s3bIKa XUMHH.

-JieNaTh BBIBOJBI 110 pe-
3yJbTaTaM NPOBEJICHHBIX
XAMHYECKHX OITBITOB.
-coOJTro1aTh MpaBuiIa 1
npueMsl 0e30nacHoM
paboThl ¢ XUMUYECKUMHU
BellleCTBaMH 1 Jlabopa-
TOPHBIM 000pPYIOBaHHEM

— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPEOOPA30BHIBATE U
HCTIONB30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
pELICHHS T03HABATEIBHBIX 1
y4eOHBIX 3a/1a4 B IIPEAMETHOM
001acTh «XUMUSY,

— (opMyIpPOBATH THUIIOTE3HI O
CBSI35IX 00BEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS IIPO-
1L[ECCOB;

— YMETb CaMOCTOSITEIEHO
CTPOMTBH JIOTHYECKOE JI0Ka3a-
TEeNbCTBO;

Peryn1siTuBHbIe
O0yuarouuiicss HAy4YHuTCs:
— ITAaHUPOBATH U YIPABIATH
JeATeTbHOCTEIO BO BPEMEHN;
— OCYHIECTBIATH COTPYJHUYE-
CTBO B 00pa3oBaTeibHOIT 1es-
TENTbHOCTH — COBMECTHOE
LieJieroaraHye 1 IIaHupoBa-
HUE 00LIMX CIIOCOO0B PaboThI;
— IpuJjiaraTtb BOJICBBLIC YCUIIUA
1 TIPE0JI0JICBATh TPYTHOCTH H
TIPEMATCTBYUS Ha ITyTH JJOCTH-
JKEHHUS Leei

KomMyHHMKaTUBHBIE.
O0yuaronuiicss Hay4YuTCs:
— HaBbIKaM 3()(HEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
HpOﬂyKTMBHOﬁ JACATCIIBHOCTH,
— (opmyIupoBaTh COOCTBEH-
HBIE MHEHHE U TTO3HIHIO, apTy-
MEHTHPOBATH HX;

— aJIeKBaTHO, TOYHO U I10CIIe-
JIOBaTeNIbHO O0TOOpaXkaTh B

— FOTOBHOCTb U CIIO-
COOHOCTB K OCO3HaH-
HOMY BBIOOpY Oynyreit
npodeccum;

— YCTOWYMBBIE ITO3HA-
BaTeNbHBIC HHTEPECHI,
YMEHHE YIPaBIsITh
CBOEH N03HaBaTEeIbHON
JIeSITETBHOCTBIO;

— TOTOBHOCTH K pelIe-
HUIO TBOPYECKHX 3a/1ad,
YMEHHE HaXOJUTh
aJIeKBaTHBIE CIIOCOOBI
MOBEJICHUSI U B3aUMO-
JIeHcTBUS ¢ mapTHepa-
MH BO BpeMs1 y4eOHOH 1
BHEYYEOHOI JeqTelb-
HOCTH;

-CIIOCOOHOCTH OTIEHU-
BaTh MPOOJIEMHBIE CH-
TyalHH U ONepaTHBHO
NPUHAMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IMYHBIX TPOIYK-
TUBHBIX BUAAX OCsI-
TENEHOCTH




peuu (onucanue, 00bSICHEHNUE)
coJiep>KaHHe COBEPIIaeMbIX
JeHCTBUI Kak B popme
TPOMKOI COIMATN3UPOBAHHOMN
pevu, Tak u B popMe BHYTPEH-
Hel pedH, U YCTHO, U MUCh-
MEHHO

18 | O6Gobmaroree Pewmenue 3anay u BbINOJHE- YuyeHuk HayunTest IMo3HaBaTe/ibHbIE Y obyuarommuxcs 0y-
MOBTOPEHHUE O HUE YIIPAKXHEHUH, TT03BOJIS- -COCTaBJIATH 00001Iat0- Ofyyaroumiicss HAyYnTCs: aet copMHPOBAHO:
Teme «OCHOBBI FOIINX CHCTEMaTH3UPOBATh U | II[HE CXEMBI. — YMETb CaMOCTOSTEIHHO — YCTOWYHBBIC IO3HA-
XUMHAN 0000IIUTH NOTyYEeHHBIE 3Ha- -OCYILIECTBIIATh TO3HABA- | CTPOMTH JIOTHYECKOE JI0Ka3a- BaTeNbHBIC HHTEPECHI,

HUs 110 TeMe «OCHOBBI XH- TEJIBHYIO pe(IICKCHIO B TENbCTBO; YMEHHE YIIPaBIsTh
MU OTHOIIICHWH COOCTBEHHBIX | — BIIAJIeTh HABBIKAMU IT03HA- CBOEH MO3HABATEIILHOM

JOCTYDKSHHUH B Iporecce BaTENNBHOH peduieKchi. JIeTeITbHOCTBIO;

peureHus y4eOHBIX H PeryasTuBHble — TOTOBHOCTS K pellle-

M03HABATEIbHBIX 3324 Ofyyaroumiicss HAyYUTCs: HHIO TBOPYECKHUX 3a/1ad,
— IUTAHUPOBATH U YIPABJIATH YMEHHE HaXOUTh
JeATETbHOCTHIO BO BPEMEHH; aJIeKBaTHBIE CIIOCOOBI
— IpHJIaraTh BOJIEBBIC YCHIHMS | ITOBEACHMS M B3aHMO-
1 TIPEOJI0JICBATh TPYAHOCTH U JEUCTBUSI ¢ TapTHepa-
TIPEMATCTBYUS Ha IyTH JOCTH- MH BO BpeMs y4eOHOH 1
JKEHUS 1IeNei BHEY4YeOHOM JiesITelb-

KoMMyHHKaTHBHBIE. HOCTH;
O0yuarouuiicss HAy4YuTCs: -CIIOCOOHOCTH OIEHH-
— HaBbIKaM 3 PEKTUBHOTO BaTh MPOOJIEMHBIE CH-
COTPYAHMYECTBA B COBMECTHOW | TyallMH M OMIEPATHBHO
HPOJYKTUBHOM JICSITEIbHOCTH; NPUHAMATh OTBET-
— aJIeKBaTHO UCIIOJIB30BaTh CTBEHHBIE PELICHHS B
pedeBbIe CPEeICTBa JUIs pele- Pa3IMYHBIX TPOIYK-
HUSI Pa3IUYHBIX KOMMYHHKA- TUBHBIX BUJIAX €S-
THBHBIX 3a/1a4; UCIIOJIb30BATh TENBHOCTH
YCTHYIO ¥ IHCbMEHHYIO PeUb;
-CTPOUTHh MOHOJIOTUYECKOE
KOHTEKCTHOE BBICKa3bIBAHUE;
19 | KoutpoabHas KonTposs 3HaHMii 110 TeMe Y4YeHHUK HAYYHTCH Ilo3naBaTebHbIE Y obyuarouuxcsi 0y-

pabora Ne 1 o
Teme «OCHOBBI
XUMUN»

«OCHOBBI XUMHH»

-OCYILECTBIITH I03HABa-
TEJIBHYIO pedIeKCHIO B
OTHOIICHUH COOCTBEHHBIX
TOCTHXKEHHH B TIpoIiecce
pereHnst yaeOHBIX i
MO3HABATENBHBIX 3284

O0yuaronuiicss HAy4YHMTCs:
— YMETb CaMOCTOSITEIBEHO
CTPOUTH JIOTHYECKOE JTOKa3a-
TEIbCTBO;

PeryasituBnble
OO0yuarommiicss HAy4YHTCs:
— CaMOCTOSITENIBHO Pealn30-
BBIBAaTh, KOHTPOJIMPOBATh U
OCYILECTBIISATh KOPPEKLIUIO
y4eOHOM 1 TO3HABATEIbHON

aet copMHPOBAHO:
— YCTOWYMBBIE O3HA-
BaTeNbHBIE HHTEPECHI,
YMEHHE YIIPaBIsITh
cBOei
MO3HaBaTEeNNbHOI 1es-
TENILHOCTBIO;
-CIIOCOOHOCTH OLICHH-
BaTh MIPOOJIEMHBIE CHU-
TyalllH U ONepPaTuBHO




JeATeIbHOCTH;
— IJIaHUPOBATh U YNPABIATH
JeATeTBHOCTEIO BO BPEMEHY;
KoMMmyHHKaTHBHBIE.
OO0yuaromuiicss HAy4YHTCs:
— (opMyIHpOBaTH COOCTBEH-
HBIE MHEHHE U TO3HLHIO0, apTy-
MEHTHPOBATH UX;

MPUHUMATh OTBET-
CTBEHHBIE PELICHUS B
Pa3IHYHBIX IPOIYK-
TUBHBIX BUJaX Jes-
TEJNBHOCTH

TEMA 2. OCHOBHBIE HOHATHUS OPTAHUYECKOU XUMMHNH (13 yacos)

20 [Ipenmet u IlosBneHue u pa3BuTHE Opra- YdeHuk HaAy4YuTCS Ilo3naBaTe/ibHbIC Y obyuaromuxcs 0y-
3Ha4YEeHHUE Opra- HUYECKON XMMHHU KaK HayKH. -pa3nu4ath PEeIMEThI O0yuarommiicss Hay4YuTCs: AeT c)OpMHPOBAHO:
HUYECKON XH- IMpenmer u 3agaum OpraHuye- | U3ydeHHs OPraHUYECKON — aHaANM3UPOBATh, KPUTHUE- — OCO3HaHHUe U MOHH-
MUH CKOl XuMHH. MecTo 1 3Ha4e- | M HEOpPraHMYEeCKOH XH- CKHY OIICHUBATh U HHTEPIPETH- | MaHHe BKIaga Poccuu B

HHE OpPraHMYeCKON XHMHU B MUH. poBaTh HHPOPMAIHIO; 00IIEMUPOBYIO XUMH-
CUCTEME €CTECTBEHHBIX HayK. | -CpaBHUBATh OpraHuye- — BJIaJICTh HaBbIKAMU [103HA- YECKyI0 HayKy;
B3aumocBs3p Heopranuue- CKUE U HEOpraHUUYEeCKUe BaTENBHOH peduieKch. — 4yBCTBO FOPJIOCTH 32
CKHUX U OPTaHUYIECKHX Be- COeIMHEHHSI. PeryasTuBHbIe POCCHICKYIO XMMUYe-
LIECTB. -HaOMoAaTh AEMOHCTPH- O0yuarouuiicss HAy4YuTCs: CKYIO HAyKy;
pYEMBI€ OTIBITHI M OIIUCHI- | — OCYIIECTBIATH COTPYAHHYE- | — yCTOIUYMBBIE TO3HA-
BaTh UX C IOMOIIBIO POA- | CTBO B 00pa3oBaTeNbHOIT mes- BaTeNbHbBIC HHTEPECHI,
HOTO 53bIKa U A3bIKa XU- TEJIbHOCTH — COBMECTHOE YMEHUE yNPaBIATh
MUH LieJIenioNlaraHye U IIaHUpoBa- CBOEH M03HaBaTEeIbHON
HUE 00LIMX CIIOCO00B paboThl; | JEATEIbHOCTHIO;
— IpuJIaraTh BOJICBBIC YCUIIMSA
1 TIPEOJI0JIEBATh TPYTHOCTH H
TIPETATCTBYUS Ha ITyTH JOCTH-
JKEHUS Lieen
KomMyHHMKaTHBHBIE.
O0yuaromuiicss HAy4YHuTCs:
— a/IeKBaTHO, TOYHO U TOCIIe-
JIOBaTeIbHO 0TOOpaXkaTh B
peun (onucaHue, OObsCHEHHUE)
CoziepKaHHUe COBEPIIAEMBIX
IeicTBHI Kak B hopme rpoM-
KO COLMaIM3UPOBAHHON peun,
Tak 1 B popMe BHYTPEHHEH peun
U YCTHO, U TIMICBMEHHO
21 Pemenue 3agau Pemenue pacueTHbIX 3a1a4 Y4eHuK HAy4YUTCSH Ilo3naBaTenbHbIE Y obyuarouuxcs 0y-

Ha yCTaHOBJIe-
Hue Gopmyn
YIJIEBOJIOPOIOB

Ha yCTaHOBJICHUE (GOPMYIT
YTIIEBOAOPO/IOB IO 3IEMEHT-
HOMY COCTaBY U I10 aHAJIU3y
MPOIYKTOB CrOPAHHSI

-OCYIECTBIIATh PACUECTHI
10 YCTaHOBJICHHIO (Op-
MYJI YIIIEBOJIOPOJIOB TIO
9JIEMEHTHOMY COCTaBY W
10 aHAJN3Y NPOIYKTOB
CrOpaHus.
-HCII0JIb30BaTh AJIrOPUT-
MBI IIPY PEIIECHUH 32124

O0yuaronuiicss Hay4YHuTCs:
— aHAJIM3UPOBATh, KPUTHYE-
CKH OLICHUBATb M HHTEPIIPETH-
poBath HHPOPMALIHIO;

— OCO3HAHHO U a[IeKBATHO
co3/1aBaTh, IPe0OPa3OBHIBATh U
HMCII0JIb30BAaTh Pa3JIMYHbIC BU-
JbI 3HAKOBO-CUMBOJIMYCCKHUX
CPEICTB, MOJIEIICH U CXEM IS
PEUICHUA TO3HABATEJIbHBIX U
y4eOHBIX 3a/1a4 B IIPEMETHOH
obnactu «XuMU»;

aeT ¢cOpMHPOBAHO:
— TOTOBHOCTS K pellle-
HMIO TBOPYECKHX 3a/1a4,
YMEHHE HaXO1UTh
aJIeKBaTHbIE CIIOCOOBI
HOBEIEHUs U B3aUMO-
JIEHCTBHS C IapTHepa-
MM BO BpeMsl yueOHOMH
BHEYUEOHOH JesTelb-
HOCTH;

— croco6HOCTH oLe-
HMBATh NpOOIeMHbIE




— (opMyIHpOBaTh THUIIOTE3HI O
CBSI35IX 00BEKTOB U 3aKOHO-
MEPHOCTSIX IIPOTEKAHUS IIPO-
LIECCOB;

PerynsituBHblie
OO0yuarommiics HAy4YHuTCs:
— CaMOCTOSATEIBHO Peaan30-
BBIBaTh, KOHTPOJIHPOBATh U
OCYILECTBIISATh KOPPEKLIHUIO
y4eOHOM 1 MTO3HAaBATEIbHOM
JeSATeTILHOCTH;

— IUTAaHUPOBATH U YIPABIATh
JeTeTBHOCTEIO BO BPEMEHY;
— OCYLIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTebHOIT 1es-
TETBHOCTH — COBMECTHOE
LieJIeTIoaraHye 1 MIaHUPOBa-
HHUE 00MHUX CIIOCOO0B paboTHI;
KomMyHuMKaTUBHBIE.
OO0yuarouuiicss HAyYnTCs:
— HaBBbIKaM 3()(EKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
MIPOYKTHBHOI! IesSTEeNEHOCTH;
— (opMyupoBaTh COOCTBEH-
HBIE MHEHHE U MO3HIHIO, ap-
T'YMEHTHPOBATh HX;

CHTYaIlUH U OTlepaTUB-
HO TMPUHUMATh OTBET-
CTBEHHBIC PEILICHUS B
Pa3IHYHBIX IPOIYK-
TUBHBIX BUJaX Jes-
TEJNBHOCTH.

22

[TpuunHbl MHO-
rooOpasus op-
TaHMYECKUX
COEIIMHEHUH

OCOOEHHOCTH OPraHNYECKUX
BerecTB. [IpyarHBI MHOTO-
00pa3ust OpraHNYECKX Be-
mecTB. OpraHu4eckue Belle-
CTBa B IpUpOE. YTIEpOIHBIN
CKEeJIeT OpraHuYecKoi Moie-
KYJIBI, €70 THIBL: [[HKIHIe-
ckue, anukimyeckne. Kapoo-
LUKJINYECKUE U TeTEePOLHK-
nnueckue ckenetsl. Kpart-
HOCTb XUMHYECKOH CBSI3U
(BUIBI CBsA3EH B MOJIEKYJIax
OpPraHUYECKHX BEIIECTB: O/U-
HapHBIE, TBOHHEIE, TPOUHBIC).
M3menenue suepruu cpszeit
ME>Kly aTOMaMH yTJIepoja
IPU YBENNYEHUH KPAaTHOCTH
CBJI3H. Hacmmeﬂﬂme " HCHa-
CBIIICHHBIC COCAUHCHHUS.

Ydenuk HayuuTcst
-00BSICHSTH IPUYNHEI
MHOT000pa3sust OpraHuye-
CKUX BEILECTB.
-Ha0I01aTh JEMOHCTPHU-
pYeMbIe ONBITHI U OITHCHI-
BaTh UX C MOMOIIBIO POJI-
HOTO $I3bIKa U SI3bIKA XU-
MHH

Ilo3naBaTe1bHBIE
O0yuaromuiicss HAy4YHTCs:
— OCYILECTBIISTH CAMOCTOSI-
TENbHBIN 0TOOP HCTOYHHKOB
nH(pOpMAIN U pacIINpPEeHHBII
TTOVCK HH(OPMAIINH C UCTIOIb-
30BaHHEM PECYpPCOB OMOIHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEISIMU U 33]1a4aMH;

— aHAJIM3UPOBATh, KPUTHYE-
CKU OLICHUBATbh U UHTCPIIPETU-
poBath HHPOPMAITHIO;

— YMETb CaMOCTOSITEIBEHO
CTPOUTH JIOTHYECKOE JTOKa3a-
TEIbCTBO;

PeryasituBnble
OO0yyarommiicss HAy4YHTCs:
— CTaBUTb U ONPEACIIATE LEIIN,
IUIAaHUPOBATH IIYTHU UX NOCTHU-
HKEHHUS;

— CaMOCTOSTEIIBHO PeaIn3o-
BBEIBaTh, KOHTPOJIMPOBATH U
OCYIIECTBIISITh KOPPEKIIUIO

Y odyuaromuxcs 0y-
et chopMHupo-
BaHO:

— CIIOCOOHOCTH Ol1e-
HUBATh MPOOJIEMHBIE
CHTYAIINH U OTIEPATHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IMYHBIX TPOIYK-
TUBHBIX BUAAX OCsI-
TCIBbHOCTH.




y4eOHOI 1 TO3HAaBaTEIbHOM
JeATeIbHOCTH;
— IUTAaHUPOBATH U YIPABIATh
JeATeTBHOCTEIO BO BPEMEHN;
KoMMmyHHKaTHBHBIE.
OO0yuarommiics HAy4YHuTCs:
— HaBbIKaM 3()(HEKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MIPOIYKTUBHOI! I€ATENbHOCTH;
— (opMyIupOBaTh COOCTBEH-
HBIE MHEHHE H TTO3HULHIO, apry-
MCHTHPOBATH HX;
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DIIeKTPOHHOE
CTpOCHHE U
XUMHYECKHE
CBSI3H aTOMa
yriepoaa

DJIEeKTPOHHOE CTPOCHUE
XHMHYECKHE CBS3U aToMa
yraepoaa. OCHOBHOE U BO3-
Oy)KIICHHBIE COCTOSIHUS aTo-
MOB Ha IIPUMEpE YIIepoa.
I'mGpuan3anus aTOMHBIX
opOuTaei, ee TUIIBI I Op-
TaHMYECKUX COCANHEHHN:
Sp3, sp2, sp. ObpazoBanue G-
U T-CBsI3€H B MOJIEKYJI1axX
OPraHUYECKUX COCTUHEHUMN.
IMpocTpancTBEeHHOE CTpOEHHE
OPraHUYECKUX COeTUHEHUN

Yuenuk Hayuurcst
-XapaKTepH30BaTh 0CO-
OCHHOCTH CTPOCHHS aTO-
Ma yriaepoa.
-OTIHCHIBATh HOPMAIbHOE
1 BO30YXIICHHOE COCTOs-
HUSI aTOMa yTIIepoJia u
oTpaxkaTh UX rpaduye-
CKH.

-OIepUPOBATh NOHATHIMHI
«rudpuan3anys opouTa-
Tei», «Sp3-Tudbpunu-
3anusy, «SP2-rudpuan-
3anusy, «SP-THOpUAN-
3aLus).

-OIHCHIBATh OCHOBHBIE
THUIBI THOPHUAM3AIINT
aToMma yrieposa.
-00BSICHSTH MEXaHU3MEI
oOpa3oBaHHs G- U TT-
CBA3€H B MOJIEKyJIax
OPTaHWYECKHUX COEHHE-
HUH

ITo3naBaTenbHbIE
OO0yuarouuiicss HAyYUTCS:
— OCO3HAHHO U aJeKBaTHO
CO371aBaTh, MPEOOPa30OBHIBATE U
HCTIONB30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
peLIeHNs T03HABATEIBHBIX 1
y4eOHBIX 33/1a4 B IIPEIMETHOM
001acTh «XUMUSY,

— (opMyIpOBATH THUIIOTE3HI O
CBSI35IX 00BEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS IIPO-
I[ECCOB;

Peryn1siTuBHbIC
O0yuaromuiicss HAy4YHTCs:
— OCYILECTBIISITH COTPYIHUYE-
CTBO B 00pa3oBaTeNbHOIT 1es-
TEITBHOCTH — COBMECTHOE
IieJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;
— TIpHUJIaraTh BOJIEBBIC yCHITHS
Y [IPEO00JIEBaTh TPYAHOCTH U
NPEnATCTBUA HA IyTH NJOCTU-
JKeHUs 1enei

KoMMyHHKaTHBHBIE.
Ofyyaronmiicss HayYnTCs:
— HaBbIKaM 3(QPEKTUBHOTO
COTPYAHHYECTBA B COBMECTHOH
TIPOYKTHBHOI! IeSTENEHOCTH;
pedeBbIe CPEACTBA JUTS pelie-
HUS pas3sjIMIHbIX KOMMYHHKa-
THUBHBIX 3a1a4, UCIIOJIb30BaTh
YCTHYIO 1 TIUCbMEHHYIO PE€Yb;
CTPOUTH MOHOJIOTHYECKOE KOH-
TEKCTHOE BBICKA3bIBAaHHE;

Y odyuaromuxcs 0y-
et chopMupo-

BaHO:

— TOTOBHOCTb K peliie-
HHIO TBOPYECKUX 3a/1ad,
YMEHHE HaXOUTh
aJIeKBaTHBIE CIIOCOOBI
MIOBEJICHUSI U B3aUMO-
JIeHCTBYS ¢ MapTHepa-
MH BO BpeMs y4eOHOH 1
BHEY4EOHOI NeqTelb-
HOCTH;

— CHOCOOHOCTH OI1e-
HUBATh MPOOJIEMHBIC
CHUTYalllH U OIlePaTHB-
HO TMPUHUMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IUYHBIX TPOIYK-
THUBHBIX BUIAX JE5I-
TENBHOCTH.
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CTpyKTypHas
TeopHs OpTaHu-
YEeCKHUX COe/U-
HEHUH

XHMMHYECKOE CTPOECHHUE KaK
MOPSAJOK COEANHEHHSI aTOMOB
B MOJIEKYJIE COTJTIaCHO HX
BasieHTHOCTH. OCHOBHEIE
TIOJIOKEHUSI TEOPHH XHMHYe-
CKOTO CTPOGHHS OpraHHuye-
ckux coenuHeHuit A. M. bByt-
JepoBa. 3aBHCUMOCTD
CBOMCTB BEILIECTB OT XUMHUYeE-
CKOTO CTPOEHUS MOJIEKYIL.

CrpykTypHas Gpopmyna

Y4yeHuk HayuuTCst
-popMyIHpPOBaTH OCHOB-
HBIE MIOJIOKEHUS CTPYK-
TYypPHOH TEOPHUH OpPTaHHU-
YECKHX BEIECTB.
-TIPEACTABIIATH BKIIA]

@ .Kexkyne,
A.M.bytnepona,
B.B.MapkoBHHKOBa,
JI.IlonuHra B pa3Butue
OpPTraHWYeCKOH XUMHUH.
-OTIepPUPOBATH NOHATHIMHI
«BAJICHTHOCTB» U «CTe-
TICHb OKHMCIICHHS, «XH-
MHYECKOE CTPOCHHEY,
«CTPYKTypHast hopMymay.
-MOJIETTHPOBATH MOJIEKY-
JIBI HEKOTOPBIX OpraHude-
CKHX BEILECTB

ITo3HaBaTe/IbHBIE
O0yuaroumiicss Hay4YuTCs:
— OCYIIECTBIIATH CAMOCTOSI-
TENbHBIN 0TOOpP HCTOYHHKOB
nH(pOpMaIN U pacIINpEeHHBII
TTOWCK HH(OPMAIIH C UCTIOIb-
30BaHHUEM PECYpPCOB OUOIHOTEK
U HHTEPHETa B COOTBETCTBUH C
LETIMHU U 3a1a4aM¥;

— aHaJIM3UPOBATh, KPUTHYE-
CKHY OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, IPe0OPa30OBHIBATh U
HCIIONIb30BATh Pa3IMYHbIC BU-
bl 3HAKOBO-CHMBOJITYECKHX
CPEICTB, MOJIENIEH U CXEM JUISL
PpelLICHHUS TO3HABATENBHBIX 1
y4eOHbIX 3a/1a4 B IPEIMETHOM
001acTH «XUMUSY,
Peryn1situBHbIe
OO0yuarouuiicss HAyYnTCs:
— CTaBHTbH U ONPEAEITH LIeH,
IUIAaHUPOBATh MyTH UX JOCTHU-
KEHNS;
— OCYIIECTBIIATh COTPYAHHYE-
CTBO B 00pa3oBaTenbHONU sies-
TENbHOCTH — COBMECTHOE
1eJIenoIaranne 1 IIaHupoBa-
HHe 00IIMX croco0oB paboThI;
KoMMyHHKaTHBHBIE.
O0yuarouuiicss HAy4YuTCs:
— HaBbIKaM 3P PEKTUBHOTO
COTPYJHHYECTBA B COBMECTHON
MPOAYKTHBHOMN JIEATENBHOCTH;
— (opMynHpoBaTh COOCTBEH-
HbIE MHCHHUEC U ITO3ULIHIO, apTy-
MCHTUPOBATH UX;

Y obyuarouuxcsi 0y-
AeT cOpMHPOBAHO:
— OCO3HaHHE U TIOHHU-
MaHue Bkiaza Poccun B
00IIEMUPOBYIO XHMH-
YeCKyI0 HayKy; — dyB-
CTBO FOPIOCTH 32 POC-
CUHCKYI0 XUMHUECKYIO
HayKy,

— YCTOWYMBBIE MTO3HA-
BaTeJbHBIE HHTEPECH],
YMEHHE YIIPaBIsITh
CBOEH M03HaBaTEeNbHON
JIeSTeNTbHOCTBIO;
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CrpykTypHas
U30MEpUs

W3omepus u u3oMepsl.
CrpyKTypHas ¥ IPOCTpaH-
CTBEHHas uzomepus. M3ome-
pusl YIIIEpOAHOTO CKeleTa.
N3omepus nonoxxeHust. Mex-
KJ1accoBasi U30MepHsI

YueHUK HAYUUTCS
-ONEePUPOBATH MTOHATUSIMHA
«U30MEPY, KH30MEPHSI.
-OMHCHIBaTh MTPOCTPAH-
CTBEHHYIO CTPYKTYPY
M3y4aeMBbIX BEILECTB.
-OTpaXkaTh COCTaB U CTPO-
€HHE OpPraHUYECKUX CO-
€IMHEHUH C TTOMOIIBIO
CTPYKTYPHBIX (POPMYIL.
-XapaKTepu30BaTh BUJIbI

Ilo3naBaTeJbHbIE
OO0yyarommiicss HAy4YHTCs:
— OCO3HAHHO U aJIEKBATHO
CO31aBaTh, IPeoOpa3oBBIBATh U
HCTIONB30BaTh Pa3IHYHbIC BU-
JbI 3HAKOBO-CUMBOJIMYCCKHUX
CPEICTB, MOJIENICH U CXEM IS
peU.ICHI/ISI IIO3HABATCIbHBIX U
y4eOHBIX 33/1a4 B IPEIMETHOM
00acTh «XUMUS,

— BJIAJIETh HABBEIKAMM I103Ha-

Y obyuarommxcs 0y-
aeT ¢(h)OpMHPOBAHO:
— rOTOBHOCTH K periie-
HHIO TBOPYECKHX 3a/1a4,
YMEHHE HaXO/UTh
aJIeKBaTHBIE CIIOCOOBI
TMMOBCACHUA U B3aNMO-
JIEHCTBHS C IapTHepa-
MH BO BpeMs yueOHOi
BHEYYEOHOI! JeaTelb-
HOCTH;

=




H30MEpUH

BaTeNbHOH pediexcuu.
PeryasituBHble
OO0yuaromuiicss HAy4YHuTCs:
— OCYWIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOI nes-
TEITBHOCTH — COBMECTHOE
LieJIenoaraHye 1 MIaHupoBa-
HHUe 00ImHKX Coco00B paboTHI;
— TpuiIaraTh BOJEBBIC YCHIIHS
U TIPE0JI0NIEBATh TPYAHOCTH H
TIPENATCTBYUS Ha IyTH JOCTH-
JKEHHS TelIeh
KomMmyHukaTHBHBIE.
OO0yuyarouuiicss HAy4YUTCs:
— HaBBbIKaM 3()(EKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MIPOYKTHBHOI AEATENbHOCTH;
— aJieKBaTHO, TOYHO U IIOCIIe-
JIOBaTEIBHO O0TOOpaXkaTh B
peun (ornucaHue, OOBICHEHHUE)
coJiep>KaHKe COBEpIIaeMbIX
JeHCTBUH Kak B popMe TpoM-
KOH COIMaTM3UPOBaHHOM peyn,
Tak u B popMe BHYTPEHHEH
peuH, ¥ YCTHO, U MHCEMEHHO

— CHOCOOHOCTH OI1e-
HUBATh NPOOJIEMHBIE
CHUTYaIlNH U OTIePaTHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
THUBHBIX BUJAX /€5~
TEIBHOCTH.
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IIpocrpan-
CTBEHHasl U30-
Mepust

Bune! mpoctpancTBEHHOM
nzomepur. OnTudeckas U30-
Mepusi. ACUMMETPUUYECKUH
aToM yriepoja. Onruyeckue
AHTUIOBI. XUPAITBHOCTb.
XupanbHble U aXupajabHble
MoJIeKyJEl. ['eomeTprdeckas
nzomepus (yuc-, mpauc -
HA30MepHs)

YdeHuk HAy4YHTCS
-OIIepUPOBATH MOHATUSIMHU
«H30MEPY, KUZOMEPUS».
-OIMCBIBATH MPOCTPaH-
CTBEHHYIO CTPYKTYpY
H3y4aeMBbIX BEIIECTB.
-0TpakaTh COCTaB U CTPO-
€HHEe OpPTaHUYEeCKUX CO-
€IMHEHMI C TTOMOIIBIO
CTPYKTYPHBIX (HOPMYIL.
-XapaKTepu30BaTh BUIBI
U30MEepUn

Io3snaBaTenbHbIE
O0yuaromuiicss HAy4YHuTCs:
— aHaANM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETH-
poBaTh HHPOPMAIIHIO;

— OCO3HAHHO U aJIeKBaTHO
CO3I1aBaTh, IPeoOpPa3oBBIBATh U
HCTIONBb30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOZICINICH U CXeM UL
PEUICHUA ITO3HABATEJIbHBIX U
y4eOHBIX 33/1a4 B IPEIMETHOM
00acTu «XUMUs»,
PeryasiTHBHbIE
OO0yyarommiicss HAy4YHTCs:
— OCYIIECTBISTH COTPYJHHUYE-
CTBO B 00pa3oBaTeNbHOIT 1es-
TEITBHOCTH — COBMECTHOE
1ieNenojIaranue U IIaHupoBa-
HHE 00IIMX croco00B paboThI;
KoMMyHHKaTHBHBIE.
Obyyaronmiicss HayYnTCs:
— HaBBIKaM 3()(EKTUBHOTO
COTPYAHHYECTBA B COBMECTHOH

Y obyuaroumxcs 0y-
aet copMHPOBAHO:
— TOTOBHOCTB K pellle-
HHIO TBOPYECKHX 3aj1ad,
YMeHHe HaXOJUTh
a/IeKBaTHBIE CIIOCOOBI
MOBEJICHUSI U B3aUMO-
JIeHCTBUS C TapTHepa-
MH BO BpeMs y4eOHOH U
BHEY4YeOHOM JiesITelb-
HOCTH;

— CIOCOOHOCTH OI1e-
HHBaTh IIPOOIEMHBIE
CHUTYallMH U OTIEpaTUB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PEIICHHS B
Pa3IHIHBIX TPOTYK-
THUBHBIX BUJAX Jes-
TCIBbHOCTH.




MIPOYKTUBHOM AeATEeNbHOCTH;
— aJIeKBaTHO, TOYHO U IIOCIIe-
JIOBaTeNIbHO 0TOOpaXKaTh B
peun (onmcanue, 00bICHEHHE)
coziepKaHHe COBEPIIAEMBIX
JeHCTBUH Kak B popMe TpoM-
KO COLMaJIM3UPOBAHHON peun,
Tak 1 B popMe BHYTPEHHEH
peuH, ¥ YCTHO, U MUCbMEHHO
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DNeKTPOHHBIE
3¢ HEKTH B
MOJICKYJIax
OpPTaHWYECKUX
COEAMHEHUN

DNEeKTPOHHOE CTPOCHHUE Op-
raHMYeCKHUX BelecTs. Baa-
HMMHOE BIIMSTHHE aTOMOB H
TPYIIT aTOMOB. DJIEKTPOHHEIE
s¢dexTsl. UHAYKTUBHEIN 1
Me30MEPHBIH 3 (HEKTHI.
[IpencraBnenue o pe3oHaHCE

Y4eHUK HAyuUUTCH
-OTIepPHUPOBATH NOHATHIMHI
«UHIYKTHBHBIA 2QexTy,
«Me30MepHBIN 3 derT.
-XapaKTepH30BaTh 0CO-
OCHHOCTH MH/yKTHBHOT'O
¥ ME30MEPHOTO 3P PEKTOB

Ilo3naBaTenbHbIE
OO0yuarommiics HAy4YHuTCs:
— aHaAM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;

— OCO3HAHHO U aJeKBaTHO
CO371aBaTh, MPEOOPa30OBHIBATE U
HCTIONb30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
peLIeHNs T03HABATEIBHBIX 1
y4eOHBIX 33/1a4 B IIPEIMETHOM
001acTh «XUMUSY,

— (opMyIpOBATH THUIIOTE3HI O
CBSI35IX 00BEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS IIPO-
I[ECCOB;

Peryn1siTuBHbIC
O0yuaromuiicss HAy4YHTCs:
— CTaBHTb U ONPEAEIATH LIeH,
TUIAHUPOBATh IIYTH UX JOCTH-
KEHHS;

— OCYHIECTBIATH COTPYJHUYE-
CTBO B 00pa3oBaTenbHONU s1es-
TEITBHOCTH — COBMECTHOE
LieJieroIaraHye 1 IIaHupoBa-
HHe 00IIMX crocoOoB paboThI;
KoMMyHHUKAaTHBHBIE.
O0yuaronuiicss HAy4YHuTCs:
— HaBbIKaM 3((HEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOYKTHBHOI! IeSTeNEHOCTH;
— aJIeKBaTHO, TOYHO U IIOCIIe-
JIOBaTEeNIbHO 0TOOpaXKaTh B
peun (onucanue, 00bSICHEHNUE)
COZIepKaHHE COBEPIIACMBIX
JeHCTBUI Kak B popme
I'POMKOM COLMATM3UPOBAaHHOM
peun, Tak 1 B popMe BHYTpEH-
HeW pedu, ¥ yCTHO, U TIUCh-

Y obyuarommuxcs 0y-
et ¢(h)opMHPOBAHO:
— TFOTOBHOCTb K pelle-
HHIO TBOPYECKUX 3aj1ad,
YMEHHE HaXOUTh
aJIeKBaTHBIE CIIOCOOBI
MOBEJICHUSI U B3aUMO-
JIEHCTBUS C TapTHepa-
MH BO BpeMs y4eOHOH U
BHEY4YEOHOM JesITelIb-
HOCTH;

— CIIOCOOHOCTH Ol1e-
HHUBaTh NPOOIEMHEIE
CHTYaIllH U OTIePaTHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PEIICHHS B
Pa3IHIHBIX TPOTYK-
TUBHBIX BUJIaX Jes-
TEJILHOCTH.




MCHHO
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OCHOBHBIC
KJIacChl OPTraHu-
YECKHUX COCIU-
HeHui. 'omo-
JIOTHYECKHE
pAABI

Knaccuduxanus oprannue-
ckux BemiecTB. OCHOBHBIE
KJIaCCHI OPraHUYECKUX CO-
enuHeHui. [IpuHuMnb! Kac-
CU(UKAIUH OPTaHUYCCKUX
coeauHenuit. [Tonsarue o
(GYHKIIMOHATIBHO IpyIIIe.
Krnaccuduxarms opranude-
CKUX COeIMHEeHNH 1Mo (hyHK-
LUOHAIBHBIM TpymmaM. ['o-
moorus. ['omoioru. I'omo-
JIoTU4ecKas pa3HocTh. ['oMo-
JIOTHYECKUE PSABI

Y4eHUK HAyUUTCH
-KJ1acCU(UIMPOBATH Op-
raHWYECKHE COCAMHCHUS
10 CTPOCHHMIO yTrIepo-
HOH [IeTIN U THUITy yTiie-
pOoA-yriIepoaHOM CBSI3U.
-KJIaccu(UINIpPOBaTh IPO-
H3BOJIHBIE YTJICBOAOPO-
JI0B 110 (DYHKIIMOHATIHEHBIM
rpynmam.

-000011aTh 3HAHUS U
JIeNaTh BBIBOJIBI O 3aKO-
HOMEPHOCTSIX U3MEHEHUH
CBOMCTB BEIECTB B TOMO-
JIOTHYECKHX PsAax

IMo3naBaTe/bHbIE
OOyyarouuiicss HAYYnTCs:
— OCYILIECTBISITH CAMOCTOSI-
TEeNbHBIN 0TOOP HCTOUYHHKOB
uHMOPMAIMHU U PaCUINPEHHBIN
TTOVCK UH(OPMAIIH C UCTIONb-
30BaHHEM PECYPCOB OUOIHOTEK
1 MHTEpHETa B COOTBETCTBHH C
LEeJSIMHU U 33]]a9aMH;

— aHANM3UPOBATh, KPUTHYE-
CKH OLICHUBATh U HHTEPIIPETH-
poBaTh HHPOPMAIHIO;
— YMETh CaMOCTOSTEIHHO
CTPOUTB JIOTHYECKOE JI0Ka3a-
TENbCTBO;
— BIIAJeTh HAaBBIKAMH [IO3HA-
BaTeNbHOH pediekcuu.
PeryasituBnble
O0yuarouuiicss HAy4YuTCs:
— CTaBHTbH U ONPEAEIATH LIEH,
[UIAHAPOBATD IIYTH UX JTOCTH-
KEHUS,
— CaMOCTOSTEIIBHO Pean3o-
BBIBaTh, KOHTPOJHMPOBATH U
OCYIIECTBIISITh KOPPEKLIUIO
y4eOHOM 1 TTO3HABATEIBHOM
JeSTebHOCTH;
— IUTAHUPOBATH U YIIPABJIATH
JeSTeTbHOCTHIO BO BPEMEHH,
KoMMyHHKATHBHBIE.
O0yuaronuiicss HAy4YHuTCs:
— (opMynHpoBaTh COOCTBEH-
HBIC MHCHHME U IMO3HIIUIO, apry—
MEHTHPOBATH UX;
— aJIeKBaTHO UCIIOJIb30BaTh
pedb ISl TUTAHUPOBAHUS K
PETYIIIKN CBOEH AesATeNbHO-
CTHU;

Y oGyuaromuxcs 0y-
AeT c)OpMHPOBAHO:
— OCO3HaHHUe U MOHH-
MaHue Bkianga Poccun
00IIEMUPOBYIO XHMH-
YeCKyIo HayKy;

— YyBCTBO T'OPAOCTH
3a POCCUHCKYIO XUMHU-
YECKYIO HayKy;

— YCTOWYMBBIE MTO3HA-

BaTeNbHbBIC HHTEPECHI,
YMEHHE yIIPaBIsTh
CBOEH M03HaBaTEIbHON
JIeSTeNTbHOCTBIO;

— TOTOBHOCTB K pellle-

HHIO TBOPYECKHX 3a1ad,
YMEHHE HaXOUTh
aJIeKBaTHBIEC CIIOCOOBI
TIOBEJICHUS U B3aUMO-
JIeHCTBUS C TapTHepa-
MH BO BpeMs y4eOHOH U
BHEY4YeOHOM JiesITelb-
HOCTH;

— CIIOCOOHOCTH Ol1e-

HHUBaTbh MPOOIEMHbIE
CHTYaIlNH U OTIePaTHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PEIICHHS B
Pa3IHIHBIX TPOTYK-
THUBHBIX BUOAX €A~
TCIBHOCTH.

w
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Homenknatypa
OpPTraHUYECKUX
COCJIMHEHUI

Homenknatypa opranuue-
CKHX BellecTB. MexayHa-
ponHast (cucreMaTH4ecKas)
HOMEHKJIaTypa OpraHUYECKUX
BEIECTB U IIPUHIUIEI 00pa-
30BaHUs Ha3BaHUM OpraHuye-
CKUX coellMHeHuil. Panyo-
HaJlbHasi HOMEHKJIaTypa

YuyeHuk HayuuTCS
-Ha3bIBaTh OPraHUYECKHE
COCJIMHEHHUS B COOTBET-
CTBHH C IIPaBUJIaMH HO-
menkiatypel IUPAC u
palMoOHaNbHOW HOMEH-
KIIaTypBI.

-HaXOJUTh CHHOHHMBI
TPUBHANBHBIX HA3BaHUH
OpPTraHWYECKHUX COEHHE-
Huil

Ilo3naBaTenbHbIE
O0yuaroumiicss Hay4YuTCs:
— aHAM3UPOBATh, KPUTHUE-
CKH OIICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;

— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIOIb30BaTh PA3IMYHBIC BU-
JIbI 3HAKOBO-CUMBOJIHYECKIX
CPEICTB, MOJIENEH U CXEM JUIsL
pelIeHNs T03HABATEIBHEIX U
y4eOHBIX 3a/1a4 B IIPEMETHOH
001acTh «XUMUSY,
Peryn1situBHbIe
OO0yuarouuiicss HAyYUTCs:
— OCYIIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTenbHOU fes-
TEITBHOCTH — COBMECTHOE
LieJIeroaraHye 1 MIaHUPOBa-
HUE 00IIMX CIIOCO00B paboThI;
— TpUJIaraTh BOJIEBBIC YCHIIHS
1 TIPEOJI0JICBATh TPYAHOCTH H
TIPEMATCTBYUS Ha IyTH JOCTH-
JKEHUA Lienei
KomMyHHMKaTHBHBIE.
O0yuarouuiicss HAy4YuTCs:
— HaBbIKaM 3(QPEKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
HPOJYKTUBHOM JICSITEILHOCTH;
— aJIeKBaTHO, TOYHO U IOCIIe-
JIOBaTeNIbHO 0TOOpaXkaTh B
peuu (onmcanue, 0ObSICHEHNUE)
CoziepKaHHUe COBEPIIAEMBIX
IeicTBHI Kak B hopme rpoM-
KO COLMaIM3UPOBAHHON peun,
TaK u B ()opMe BHYTpPEHHEH
peuu, 1 YCTHO, U TUCbMEHHO

Y obyuarouuxcsi 0y-
AeT cOpMHPOBAHO:
— OCO3HaHHE U TIOHHU-
MaHue Bkiaza Poccun B
00IIEMUPOBYIO XHMH-
YeCKyI0 HayKy;

— YyBCTBO FOPAOCTH 3a
POCCHUICKYIO XUMUYE-
CKYIO HayKy;

— YCTOWYMBBIE MTO3HA-
BaTeNbHBIC HHTEPECHI,
YMEHHE YIPaBIsITh
CBOEH M03HaBaTEeNbHON
JIeSTeNTbHOCTBIO;

— TOTOBHOCTB K pellle-
HHIO TBOPYECKHUX 3a/ad,
yYMEHHE HaXOJHUTh
aJIeKBaTHBIEC CIIOCOOBI
MOBEJICHUSI U B3aUMO-
JIeHCTBYS ¢ MapTHepa-
MH BO BpeMs y4eOHOH 1
BHEY4YEeOHOM JesITelb-
HOCTH;

— CHOCOOHOCTH O11e-
HUBATh MPOOJIEMHBIE
CHTYaIlNH U OTIePaTHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PELICHHS B
Pa3IMYHBIX TPOIYK-
TUBHBIX BUJAX Jes-
TEJILHOCTH.
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OCOOEHHOCTH U
KacCH(UKaIs
OpPTaHUYECKHIX
peakuuit

Krnaccudukarus u 0co6eHHO-
CTH OPTaHMYECKUX PEAKLUH.
CriocoO#I 3ammceit peaknuii B
opraHudeckoi xumuu. Cxema
Y ypaBHEHHE. Y CIIOBHS TIPO-
BeneHus peakuil. Knaccu-
(buKanys peakiuii opraHude-
CKHX BEILECTB IO CTPYKTYp-
HOMY IPU3HAKY: 3aMeIleHuE,
NPUCOETNHEHHUE, OTIIEILIE-
HUe. PeakimoHHBIE IEHTPHI.
[lepBoHaYaTBHBIC TOHSTHUS O

YueHUK HAYyUUTCS
-IEMOHCTPUPOBATH I10-
HUMaHUE 0COOCHHOCTH
MIPOTEKAaHNsI OpraHude-
CKHX peaKIHii B CpaBHe-
HUH C HEOPTAaHUIECKUMH.
-3aMKCHIBATh YPaBHEHUS
OpPraHUYECKHUX PeaKLuil
crioco0amu, IPUHATHIMU B
OpraHUYECKON XUMHUHU.
-KJIacCU(UIIpPOBaTh pe-
aKIUU 10 CTPYKTYPHOMY

Ilo3naBaTeJbHbIE
Ofyyaronmiicss HayYnTCs:
— aHaJIM3HPOBATh, KPUTHYE-
CKH OIICHUBATh M HHTEPIIPETH-
poBaTh HHPOPMAIIHIO;

— OCO3HAHHO U aJEKBATHO
CO3/1aBaTh, MPeoOPa3oBLIBATH U
UCIIOJIB30BaTh pasnwmble BU-
JbI 3HAKOBO-CUMBOJIMYCCKHUX
CPEICTB, MOJIENICH U CXEM IS
PpelIeHHS TO3HABATENBHBIX U
y4eOHBIX 33124 B TPEIMETHOM

Y obyuarouuxcsi 0y-
et ¢h)opMHPOBAHO:
— YCTOHYMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHUE YIPaBIATh
CBOCH TO3HABATEIILHOM
JIeITEIIbHOCTBIO;

— rOTOBHOCTb K pelie-
HUIO TBOPUYECKUX 33]1a4,
YMEHHUE HaXOJUTh
aJIcKBaTHBIC CITOCOOBI
TTOBEJICHUS U B3aMMO-




TUMaX ¥ MEXaHU3Max opra-
HUYeCcKUX peakuuil. ['omonu-
THUYECKUI ¥ TeTepoTnTHYe-
CKul pa3pblB KOBAJICHTHON
XUMHYecKoH cBsi3u. CBoGoI-
HOPaJMKAILHBIA U HOHHBIN
MeXaHU3MbI peakuun. [ToHs-
THE 0 cCBOOOIHOM pajuKae,
HyKJIeo(puIe U 3IeKTpoduie

MIPU3HAKY.
-0TIepUPOBATH MOHATHAMHI
«CBOOOHBIN pasiiKai»,
«HYKICO(DHID», «IIEKTPO-
by,

-00BSICHSTH NIPOTEKaHUE
XUMHUYECKUX PEAKIINH
MEXy OpTaHUIECKUMU
BEILECTBAMH, HCIONIB3Ys
3HaHHUA 00 UX MEXaHM3-
Max.

-IIPOTHO3MPOBATH BO3-
MOYXHOCTb IIPOTEKAHHUS
XUMHYECKHX PeaKInit

Ha OCHOBE 3HaHUH 00
NIEKTPOHHOM CTPOCHHUHU
BEIECTB

obmactu «XHuMHY,
— BIIAJETh HAaBBIKAMH MO3HA-
BaTeNBHOH peduieKcui.
PerynsituBHblie
OO0yuaromuiicss HAy4YHTCs:
— OCYWIECTBIATH COTPYJHUYE-
CTBO B 0Opa3oBaTenbHOU es-
TEBHOCTH — COBMECTHOE
LieJIeroaraHye 1 MIaHupoBa-
HHUe 00IMHKX CocO00B paboTHI;
— TIpHUJIaraTh BOJIEBBIC YCHIIHS
1 TIPEOJI0JICBATh TPYAHOCTH U
MIPEMATCTBYUS Ha IyTH JOCTH-
JKEHUA Lienei
KovMmyHukaTHBHBIE.
OOyyarouuiicss HAYYnTCsI:
— HaBbIKaM 3P PEKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MIPOIYKTHBHOI! AEATENbHOCTH;
— aJIeKBaTHO, TOYHO U I1OCIIe-
JOBaTeJIbHO 0TOOpaXKaTh B
peun (ornucaHue, OOBICHEHHUE)
CoziepKaHHe COBEPIIAEMBIX
neicTBUI Kak B hopme rpoM-
KO COLMAIM3UPOBAHHON peun,
Tak u B popMe BHYTPEHHEH
peuH, ¥ YCTHO, U MUCEMEHHO

JIENCTBUS C IapTHEpa-
MH BO BpeMs y4eOHOH U
BHEYYCOHOI JIeaTelb-
HOCTH;

— CIIOCOOHOCTH OI1e-
HHUBAaTh IIPOOIEMHEIE
CHTYaIlUH U OTlepaTUB-
HO TPUHUMATh OTBET-
CTBEHHBIE PELICHUS B
Pa3IHYHBIX TPOTYK-
TUBHBIX BUJaX Jes-
TEJILHOCTH.
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OKHCITUTENBHO-
BOCCTaHO-
BUTEJILHEBIE
peakuuu

B OpraHmyec-
KO XUMHH

OKHCIIUTENBHO-BOCCTAHOBH-
TEJbHBIC PEAKIIUU B OPTaHU-
YEeCKOH XUMUH

Ydenuk HayuuTcst
-00BSICHSITB, YTO HA3bIBA-
10T OKHCJICHHEM M BOC-
CTaHOBJICHUEM B OPTaHHU-
YECKOH XUMHH.
-COCTaBIIATh YPaBHEHUS
OKHCIIUTENBHO-
BOCCTaHOBHTEIIBHBIX
OpPraHUYECKHUX PeaKLuii ¢
MIOMOIIBIO METO/IA 3JIEK-
TpOHHOTO OajaHca

[lo3naBaTesbHBIE
O0yuaromuiicss HAy4YHuTCs:
— OCYIIECTRIIATH CAMOCTOSI-
TEeNbHBIA 0TOOP HCTOYHHKOB
nH(pOpMAIMY U paCIIAPEHHBII
MOUCK UH()OPMAIINH C UCTIOIb-
30BaHHEM PECYpCOB OMOIHOTEK
Y UHTEPHETAa B COOTBETCTBUH C
[EJISIMH U 3a]Ia4aMH;

— aHAJIM3UPOBATh, KPUTHYE-
CKU OLICHUBATh U UHTCPIIPETU-
poBath HHPOPMAITHIO;

— OCO3HAHHO U aJIeKBaTHO
CO3/1aBaTh, MPe0OPa30BHIBATH U
HCIIONb30BATh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIHYECKUX
CPEICTB, MOJICIICH U CXEM IS
PEUICHUA ITO3HABATEJIbHBIX U
y4eOHBIX 33/1a4 B IPEIMETHOM
00acTu «XuMUs»,;

Y o0yuaromuxcs 0y-
et chopMHpPOBAHO:
— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIPaBIATh
CBOEM Mmo3HaBaTeIbLHON
JIeSITETBHOCTBIO;

— FOTOBHOCTb K periie-
HUFO TBOPYECKHX 3a/1a4,
yMeHI/le HaXOOUThb
aJIeKBaTHBIE CIIOCOOBI
MMOBEACHUS U B3aUMO-
JISHCTBYS C TapTHEpa-
MH BO BpeMs y4eOHOH U
BHEYYEOHOI! JeqTelb-
HOCTH;

— CMOCOOHOCTH Ol1e-
HHBAaTh MIPOOIEMHBIE
CHTYAaIUH U OIlepaThB-
HO NPUHUMATb OTBET-
CTBCHHBIC PEIICHUS B
Pa3IMYHBIX MPOJIYK-




PeryasituBHbie
O0yuaroumiicss Hay4YuTCs:
— CTaBHTb U ONIPEAEIATH IIeNH,
TUIAaHUPOBATh ITYTH UX JOCTH-
JKEHHUS;

— CaMOCTOSITETIHHO Pean3o-
BBIBaTh, KOHTPOJIHPOBATH U
OCYILECTBIISATh KOPPEKLIUIO
y4eOHOM 1 MTO3HAaBATEIbHOM
JeATeIbHOCTH;
— IUTAaHUPOBATh U YIPABIATh
JeATeTBHOCTEIO BO BPEMEHN;
KomMmyHukaTHBHBIE.
OO0yuyarouuiicss HAy4YUTCs:
— HaBBbIKaM 3()(EKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MIPOYKTHBHOI AEATENbHOCTH;
— (opMyIupoBaTh COOCTBEH-
HBIE MHEHHE U TTO3HLHIO, apTy-
MEHTHPOBATH UX;
— aJIeKBaTHO UCIIOJIB30BaTh
pedb IS IUIaHUPOBAHUS U
PETyISILUK CBOCH JeSITEIILHO-
cTy;

THBHBIX BHJAX OCs-
TCJIBHOCTH.
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O6o06maromee
MTOBTOPEHHE 10
Teme «OCHOB-
HbIE MMOHSITHUS
OpraHuyYecKoin
XUMUN»

Pemenuie 3anay u BbINOJTHE-
HUE YIPaKHEHUH, TT03BOJIS-
IOLIMX CUCTEMAaTU3UPOBaTh U
0000IIUTH NOTyYEeHHBIE 3Ha-
Hus 110 TeMe «OCHOBHbIE
MOHATHSI OPraHUYECKOH XU-
MU

YdeHuk HAyYHTCS
-COCTaBIIATH 00001Iato-
L€ CXEMBIL.
-OCYILECTBIIATh II03HABA-
TEJIBHYIO pedIIeKCHIO B
OTHOIIIEHUH COOCTBEHHBIX
JIOCTHKEHUH B Ipoliecce
peleHns y9eOHbIX U
MO03HABATEIBHBIX 3324

Ilo3naBaTesbHbBIE
O0yuarouuiicss HAy4YuTCs:
— OCO3HAHHO M a1eKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATH U
HCIIOJIb30BATh Pa3IMYHbIC BU-
JIbI 3HAKOBO-CHMBOJIHYECKUX
CPEICTB, MOJIEEH U CXEM ISt
pelIeHNs T03HABaTeIbHBIX U
y4eOHBIX 337129 B IIPEIMETHON
obmactu «XuMHY,

— YMETb CaMOCTOSITEIEHO
CTPOUTH JIOTUYECKOE J0Ka3a-
TENbCTBO;
— BJIaJICTh HAaBBIKaAMH I1O3HaA-
BaTEJbHOM peIeKCHH.
PeryasituBnble
OO0yyarommiicss HAy4YHTCs:
— CTaBHTb U ONIPEAENATH IIENH,
IUTAHUPOBATh ITYTH UX JOCTH-
HKCHHUS;
— CaMOCTOSITENIHO Peaslu30-
BbIBATh, KOHTPOJIMPOBATh U
OCYIIECTBIISITh KOPPEKLIUIO
y4eOHOMW ¥ ITO3HABATEIBHOM
JIeATEIBHOCTH;

Y obyuaroumxcs 0y-
aeT ¢()OpMHPOBAHO:
— CHOCOOHOCTH Ol1e-
HHUBaTbh MPOOIEMHbIE
CHUTYalllH U OIIePaTHB-
HO TPUHUMATh OTBET-
CTBEHHBIE PEIICHHS B
Pa3IHIHBIX TPOTYK-
THUBHBIX BHJAX
JeATeTbHOCTH.




— IJIaHUPOBATh U YNPABIATH
JeATeTbHOCTBIO BO BPEMEHH;
KoMMmyHHKaTHBHBIE.
OO0yuaromuiics HAy4YHTCH:
— aJIeKBaTHO UCIIOJIB30BaTh
pedeBEIe CPEACTBA JUIS pele-
HUS Pa3IUYHBIX KOMMYHHUKa-
THBHBIX 3a/[a4; UCTIOIb30BATh
YCTHYIO ¥ MUCBMEHHYIO PEeub;
CTPOHUTH MOHOJIOTHYECKOE KOH-
TEKCTHOE BBICKA3bIBaHHE;

TEMA 3. YIJIEBOJIOPOJBI (25 uac)
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Anxansl. CTtpo-
€HHe, HOMEH-
KJIaTypa, u30-
Mepus,
¢busngeckue
CBOICTBa

AnKaHBL. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI MeTaHa. SP3-
ruOpuan3anus opouTanei
aromoB yriiepoaa. ['omoro-
THYECKUH psix U obias Gpop-
MyJa ankaHoB. Cucremarude-
CKast HOMEHKJIaTypa aJIKaHOB
U pagukanoB. Mzomepus yr-
JIEPOJJHOTO CKEJIeTa aJIKaHOB.
[MonsTne o xoHpOpPMAIHX.
Du3HYECKUe CBOICTBA ajlKa-
HOB. 3aKOHOMEPHOCTH H3Me-
HEHUS QU3MIECKUX CBOHCTB.

YueHUK HAYYUTCS

-Ha3bIBaTh AIKaHbI 10
MEKyHapOIHOH HOMEH-
KJIaType.

-00BACHATH 3JCKTPOHHOE
CTPOSHUE MOJIEKYI U3Y-
YEHHBIX BEIIECTB.
-000011aTh 3HAHUS H
JIeTIaTh BBIBOMBI

0 3aKOHOMEPHOCTSIX H3-
MEHEHUI CBONCTB B ro-
MOJIOTHYECKOM DSy
AITKaHOB.

-MOJIETTIPOBATH MOJIEKY-
JIBI H3y9IEHHBIX KIACCOB
BEILIECTB.

-HaOII0AaTh IEMOHCTPH-
pYEMBIE OTIBITHI M OIHCHI-
BaTh MX C OMOIIIBIO POAI-
HOTO S3bIKa U SI3bIKa XH-
MHH

IlosnaBaTenbHBIC:
OO0yuarouuiicss HAyYUTCs:
— YMeTb aHaJIN3UPOBATh, KPH-
THYECKHU OLIEHUBATh U HHTEP-
MIPETUPOBATH HH(POPMALIHIO;
— OCO3HAHHO U aJeKBaTHO
CO371aBaTh, MPEOOPa30OBHIBATE U
HCIIONIb30BATh Pa3IMYHbIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
pelIeH s T03HaBATEIbHBIX
1 y4eOHBIX 3a/1a4;

— CTPOHTB JIOTHIECKOE pac-
CY)X€HHe, BKITIOYAIOIIee yCTa-
HOBJICHHE ITPUIHUHHO-
CJICICTBCHHBIX CBSI3CH;
— BJIAJIETh HAaBBIKAMH [TO3HA-
BaTEJIBbHOM pedIeKCHH.
PeryasiTuBHbIe:
O0yuarouuiicss HAy4YuTCs:
— OCYHIECTBIATH COTPYJHUYE-
CTBO B 00pa3oBaTenbHOU /1es-
TEITBHOCTH —COBMECTHOE IIe-
JieTIoIaraHye M IJIaHUPOBaHUE
00IIHX CIIOCOO0B PaboTHI;
— OCYILIECTBIISITh MTO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LIEHUH JICUCTBUI 1O PEIICHUIO
y4eOHBIX U ITO3HABATEIBHBIX
3azad;

KoMMyHuKaTUBHbIE:
OO0yyarommiicss HAy4YHTCs:
— aJIeKBaTHO UCIIOJIB30BaTh
PeYb U1 TJIAaHUPOBAaHUA U
peryianuu cBoeit JACATCIIBHO-
CTH;

— OCHOBaM KOMMYHHKaTHBHOI
pedraexcun Kak OpUeHTAlNH Ha

Y odyuaromuxcs 0y-
et ¢h)opMHPOBAHO:
— OCO3HaHUE U OHH-
MaHue Bkiaga Poccun B
00IIEMHPOBYIO XHMH-
YEeCKyI0 HayKy;

— YYBCTBO F'OP/IOCTH 3a
POCCHICKYIO XUMUYe-
CKYIO HayKy;

— CITIOCOOHOCTH Ol1e-
HUBATh MPOOJIEMHBIC
CUTYalluH U ONepaThB-
HO MPUHUMATh OTBET-
CTBEHHBIC PEIICHUS

B Pa3NIMYHBIX IPOIYK-
THUBHBIX BUJIaX
JIeITeNbHOCTH;

— TOTOBHOCTB H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOILIEHHUIO
K TIpUpPOJIe, OCO3HAHUE
HEOOXOMMOCTH 3a-
LIUTHI OKpYXKarommein
cpensl;

— XUMHUKO-
9KOJIOTHYECKasl KyJIbTy-
pa Kak 4acthb o01en
KyJIbTYpPBI.




TO3ULUH IPYTUX JIIOJEH, OT-
JMYHBIX OT COOCTBEHHOM, MO-
HUMaHHE OTHOCHTEIBHOCTH
OLICHOK;

— HaBBIKaM 3()()eKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
NIPOAYKTHBHOM JIEATENbHOCTH;
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XuMHUYeCcKue
CBOICTBa aJIKa-
HOB

XUMHYECKUE CBOMCTBA aJIKa-
HOB: TJIOT€HUPOBAHKE, HUT-
pOBaHME, IETHAPUPOBAHHE,
TEPMHIECKOE Pa3JI0KEHNE
(mponmn3), TopeHue KaKk OJuH
13 OCHOBHBIX HCTOYHHKOB
TeIJIa B IPOMBIIIIEHHOCTH 1
OBITY, KATAIMTHYECKOE OKHC-
JIeHHE, KPEKUHT KaK CIIOCOOBI
MOJIyYEHUS BAKHEHILIUX CO-
€IMHEHUI B OPraHu4EeCKOM
CHHTE3€, N30MepH3aIHs KaK
€roco0 MOTYUICHHs BHICOKO-
coptHoro 6eHsuHa. Mexa-
HU3M peakIiy CBOOOJHOpa-
JIMKATFHOTO 3aMeIleHus (Ha
IpUMeEpPe XJIOPHUPOBAHUS Me-
TaHa).

Y4eHuk HAYIUTCS
-XapaKTepH30BaTh BaX-
HEHUIIHEe XUMUYECKHE
CBOWCTBA aJIKAHOB.
-IIPOTHO3UPOBATH CBOM-
CTBa M3y4aeMbIX BEUIECTB
Ha OCHOBAHUU TEOPHUHU
XHUMHYECKOTO CTPOCHHS
OpPraHNUYECKHX BEIIECTB.
-HCCIIeIOBATh CBOMCTBA
H3y4aeMBbIX BEIIECTB.
-IIPOTHO3UPOBATH CBOM-
CTBa HEU3yUYCHHBIX Be-
IIECTB 10 aHAJIOTHH C
HU3YYCHHBIMH BEUIeCTBa-
MH TOT'O K€ TOMOJIOTHYe-
CKOTO psiza.

-Ha0I01aTh JEMOHCTPHU-
PyeMBIE OTIBITHI U OMHUCHI-
BaTh UX C MIOMOLIBIO POJI-
HOTO sI3bIKa M SI3bIKa XH-
MHH

Io3naBaTenbHbIC:
OOyyarouuiicss HAYYnTCs:
— MPOBOAUTH HAOJIOICHHE U
9KCTIEPHMEHT B COOTBETCTBHUH C
3aJ]aHHOU CXEMO;

— YMeTb aHaJIN3UPOBATh, KPH-
THYECKH OLICHUBAThH U HHTEP-
MIPETUPOBATH HHPOPMALIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPEOOPA30BHIBATE U
HCTIONB30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
pelIeH s T03HaBATEIbHBIX
U Y4eOHBIX 3a]1a4;
— CTPOMUTH JIOTHIECKOE pac-
CY)XI€HHe, BKITIOYAIOIIee yCTa-
HOBJICHHE ITPUIHUHHO-
CIIEACTBEHHBIX CBS3EH;
— BJIAJIETh HAaBBIKAMH [TO3HA-
BaTEJIbHOM pedIeKCHH.
PeryasiTuBHbIe:
O0yuaromuiicss HAy4YHuTCs:
— OCYHIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTenbHON /1es-
TEITBHOCTH — COBMECTHOE
IieJIeTIoaraHye 1 IIaHUPOBa-
HUE 00LIMX CIIOCO00B paboThI;
— OCYIIECTBIISITH MIO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LICHUU JICHCTBUH M0 PEIICHUIO
yqe61-n>1x M ITO3HABATCJIbHBIX
3az;ad;

KoMMyHuKaTUBHbBIE:
OO0yyarommiicss HAy4YHTCs:
— aJIeKBaTHO UCIIOJIB30BaTh
PeYb M1 IJIAHUPOBAaHUA U
peryianuu cBoeit JACATCIIBHO-
CTH;

— OCHOBaM KOMMYHMKaTHBHOI
pedriexcun kak OpUeHTaNH Ha
TIO3MIMN JPYTHX JIIOAEH, OT-

Y oGyuaromuxcs 0y-
aeT cOpMHPOBAHO:
— OCO3HaHHUe U MOHH-
MaHue Briaza Poccun B
00IIEMUPOBYIO XHMH-
YECKYIO HayKy;

— YyBCTBO F'OPAOCTH 32
POCCUICKYIO XUMUYE-
CKYIO HayKy;

— CIIOCOOHOCTH Ol1e-
HUBATh MPOOJIEMHBIC
CHTYaIllH U OIIePaTHB-
HO TIPUHIMATh OTBET-
CTBEHHBIE PELICHHS

B Pa3JINYHbIX MPOIYK-
THUBHBIX BUJAX Jes-
TENHOCTH;

— TOTOBHOCTb H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOLICHUIO
K IIPHPOJIe, OCO3HAHUE
HE0OXOJMMOCTH 3a-
LIUTHI OKpYKaroIIen
Cpessl;

— XMMHKO-3KOJIOTHIECKAast
KyJIbTYpa KaK 4acTb 00-
e KynbTypbl




JMYHBIX OT COOCTBEHHOM, O~
HHMaHHE OTHOCUTEIIBHOCTH
OLICHOK;

— HaBBIKaM 3()()eKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOYKTHBHOI! IesSTEeNEHOCTH;
— (opMyIupOBaTh COOCTBEH-
Hble MHEHHE U MTO3ULIHIO B OT-
HOILICHUHU PA3JINYHBIX MpeJi-
METHBIX cep.
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[Tonydenue u
MIpUMEHEHUE
aJIKaHOB

CuHTeTnueckne crocoOs
TIOJTY4EeHUs] AJIKaHOB. MeTo b
TIOJTYYEHUsI AJIKAHOB U3 all-
KWJITIOTeHUIOB (peaKuus
Bropia), nexapboxcuianposa-
HHUEM coJieil KapOOHOBBIX
KHUCJIOT U 3JICKTPOJIN30M pac-
TBOPOB COJICH KapOOHOBBIX
kucioT. Haxoxnenue anka-
HOB B IIPUPOJIC ¥ IPUMEHEHHE
aJNKaHOB

YueHUK HAYYUTCS
-XapaKTepH30BaTh IIpo-
MBIIJICHHBIC | JTa00pa-
TOPHBIE CIIOCOOBI TOITY-
YEHHUS AJIKAHOB.
-CONOCTABIISATH XUMUYeC-
CKHUE CBOWMCTBA AJIKAHOB C
007acTsIMUA TIPUMEHEHUS

IlosnaBaTe1bHBIC:
OO0yuaromuiicss Hay4YHTCs:
— OCYLIECTBIIATh CAMOCTOSI-
TENbHBIN 0TOOP HCTOYHHKOB
nH(pOpMaIK U pacIINpPEeHHBII
MOUCK HH(OPMAIIUH C UCTIONb-
30BaHHEM PECYpCOB OUOIHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEeISIMU 1 3a]]a9aMH;
— YMeTb aHaJIN3UPOBaTh, KPH-
THYECKH OLICHUBAThH U MHTEP-
MIPETHPOBATh NH(OPMAIIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO3I1aBaTh, IPeoOpPa3oBBIBATh U
HCTIONb30BaTh PA3IIMIHBIC BU-
JIbI 3HAKOBO-CHMBOJITYECKIX
CpeACTB, MOJIeNIeH U cxeM ATt
pelLIeHH s T03HABATEIbHBIX
1 yueOHBIX 3a1ay;
PeryasiTuBHbIe:

O0yuarouuiicss HAy4YuTCs:
— IIaHUPOBATH U YIPABIATH
JeATeTbHOCTEIO BO BPEMEHN;
— OCYIIECTBIISTH TO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LIEHUH JEUCTBUI 1O PEIICHUIO
yqe61-n>1x " ITO3HABATCJIIbHBIX
3a1a4;
— CTaBUTb U ONPEACIIATE LEIIN,
IUTAaHUPOBATh ITYTH UX JOCTH-
HKEHHUS.

KoMMyHuKaTUBHbIE:
OO0yyarommiicss HAy4YHTCs:
— aJIeKBaTHO UCIIOJIB30BaTh
PeYb U1 TJIAaHUPOBAaHUA U
peryianuu cBoeit JACATCIIBHO-
CTH;
— OCHOBaM KOMMYHHKaTHBHOI
pedraexcun Kak OpUeHTAlNH Ha

Y o0yuarommuxcs 0y-
aet copmupoBaHo:
— OCO3HaHHeE U NOHHU-
MaHue Bkiaza Poccun B
00IIEMIPOBYIO XHMH-
YECKYIO HayKy;
— YyBCTBO F'OPAOCTH 32
POCCHUICKYIO XUMUYE-
CKYIO HayKy;
— CHOCOOHOCTB Olle-
HHUBAaTh NPOOIEMHEIE
CHTYaIllH U OIIePaTHB-
HO TIPHHUMATh OTBET-
CTBEHHBIE PEIICHUS
B Pa3JIMYHBIX MPOIYK-
THUBHBIX BUJaX Jes-
TENILHOCTH;
— TOTOBHOCTb H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOLICHUIO
K IIPHPOJIE, OCO3HAHNE
HE0OXOMMOCTH 3a-
LIUTHI OKpYXKarommein
Cpesl;

— XHMHKO-IKOJIOTHYeCcKast
KyJlbTypa KakK 4acTh 00-
el KyIbTyphl




TO3ULUH IPYTUX JIIOJEH, OT-
JIMYHBIX OT COOCTBEHHOH, MO-
HUMaHHE OTHOCHTEIBHOCTH
OLICHOK;

— HaBBIKaM 3()()eKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
MIPOAYKTHBHOW JIEATENBHOCTH;
— (opMynupoBaTh COOCTBEH-
Hble MHEHHE U MTO3ULIHUIO B OT-
HOILICHUHU PA3JINYHBIX MpeJi-
METHBIX cdep.
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HuknoankaHsl

Huxnoankansl. CTpoeHue
MOJIEKYJT IIUKIIOaIKaHOB.
O6mas hopMyna IUKI0ATKA-
HOB. Homenxknatypa nukiio-
ankaHoB. M3omepus nukiio-
aJIKaHOB: YTJIEPOIHOTO CKe-
JieTa, MeXKI1accoBas, Ipo-
cTpancTBenHas (yuc-mpanc-
n3omepus). HanpsokeHHble 1
HCHAIPSHYKCHHBIC IUKJIBL.
Crernudurka CBOHCTB IMKIIO-
aJIKaHOB C MaJIBIM Pa3MEPOM
LUKJIa. XUMHUYECKHUE CBOM-
CTBa MUKJIONIPOIIAHA: TOpe-
HUE, peaKIny PHCOETIHE-
HUS

(TuapupoBaHue, IPUCOETU-
HEHHUE TJIOTeHOB, 'aJIOTeHO-
BOZIOPOJIOB, BOJIbI) M LIUKJIO-
reKcaHa: TOpEeHUe, PeaKIiu
PpaAuKaIEHOTO 3aMEIIeHUs
(xmopupoBaHue, HUTPOBa-
Hue). [lomydeHne TuKIIO-
aJIKaHOB U3 AJIKAaHOB U JIUra-
JIOT€HAJIKaHOB

YuyeHuk Hay4uTCS
-Ha3bIBaTh LIUKJIOAIKAHbI
110 MEKAYHAPOAHOU HO-
MEHKJIaType.

-000011aTh 3HAHUS U
JIeTaTh BBIBOJBI O 3aKO-
HOMEPHOCTSIX U3MEHEHUH
CBOWCTB B TOMOJIOTUYE-
CKOM DSy LIMKJIOAJIKa-
HOB.

-XapaKTepu30BaTh 0CO-
OCHHOCTH CTPOCHHS UK~
JIOIPOTIaHa.

-MMETh IIPE/ICTABICHNE O
B)KHEHIIINX XUMHIECKIX
CBOMCTBAxX LIUKJIOAJIKA-
HOB.

-IPOrHO3UPOBATh CBOM-
CTBa U3y4aeMbIX BELIECTB
Ha OCHOBAHUH TEOPHUHU
XHMHYECKOTO CTPOCHHUS
OPTaHWYECKHX BEIIECTB.
-IIPOTHO3UPOBATH CBOM-
CTBa HEU3Y4EHHBIX Be-
IIECTB 10 AHAJIOTUH C
N3yYCHHBIMU BEUIIECTBA-
MH TOTO K€ TOMOJIOTHYe-
CKOTO psila.
-XapaKTepH30BaTh MPo-
MBIIUICHHBIE U Tabopa-
TOPHBIE CIIOCOOBI ITOJTy-
YEHHS [UKIOATKAHOB.
-COIIOCTABJIAThE XUMHYC-
CKHUE CBOMCTBA LUKIIO-
AJIKaHOB C 00JacTsIMU
TMPUMCHCHUA

IlosnaBaTenbHBIC:
OO0yuarouuiicss HAyYUTCs:
— YMeTb aHaJIN3UPOBATh, KPH-
THYECKHU OLIEHUBATh U HHTEP-
MIPETUPOBATH HH(POPMALIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPEOOPa30OBHIBATE U
HCIIONIb30BATh Pa3IMYHbIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
pelIeH s IT03HaBATEIBLHBIX
1 y4eOHBIX 3a/1a4;

— CTPOHTB JIOTHIECKOE pac-
CY)X€HHe, BKITIOYAIOIIee yCTa-
HOBJICHHE ITPUIHUHHO-
CJICICTBCHHBIX CBSI3CH;

PeryasiTuBHbIe:
O0yuaromuiicss HAy4YHuTCs:
— OCYILECTBIISITH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOH Jes-
TEITBHOCTH — COBMECTHOE
IieJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00MINX CIIOCOO0B paboTHI;
— OCYILECTBIISTH MTO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LIEHUH JIEUCTBUI 1O PEIICHUIO
yqe61-n>1x M ITO3HABATCJIbHBIX
3a1a4;

KoMMyHuKaTUBHbBIE:
OO0yyarommiicss HAy4YHTCs:
— OCHOBaM KOMMYHHKaTHBHOI1
pedraexcnn kak OpHeHTaNH Ha
MO3ULMH APYTUX JIOAEH, OT-
JINYHBIX OT COOCTBEHHOM, IM0-
HHUMAaHHE OTHOCHUTCIBbHOCTH
OLIEHOK;

Y odyuaromuxcs 0y-
et ¢h)opMHPOBAHO:
— OCO3HaHUE U OHH-
MaHue Bkiaga Poccun B
00IIEMHPOBYIO XHMH-
YECKYIO HayKy;

— YyBCTBO FOPAOCTH 32
POCCHICKYIO XMUYe-
CKYIO HayKy;

— CITIOCOOHOCTH Ol1e-
HHUBaTh NPOOIEMHEIE
CHTYaIlUH U OTIEePaTHB-
HO TIPHHUMATh OTBET-
CTBEHHBIE PEIICHHS

B Pa3JIMYHBIX MPOIYK-
TUBHBIX BUJAX Jes-
TENILHOCTH;

— TOTOBHOCTB H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIIEHHIO
K TIPHPOJIE, OCO3HAHNE
HEOOXOMMOCTH 3a-
LIUTHI OKpYXKaromei
cpensl;

— XMMHKO-IKOJIOTHYeCcKast
Ky/lbTypa KakK 4acTh 00-
el KynbTypsl
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Ankensl. Ctpo-
€HUE, HOMEH-
KJIaTypa, u30-

AJKEHBL. DJIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKYJIBIMATHIICHA. SP2-

Y4eHuk HayuuTCst
-Ha3bIBaTh AJIKEHBI IO
MEXIyHapOJHOI HOMEH-

ITo3HaBaTeJIbHbBIE:
O0yuaroumiicss Hay4YuTCs:
— YMeTb aHaJIN3UPOBATh, KPH-

Y obyuarouuxcsi 0y-
aet cOpMHPOBAHO:
— CIIOCOOHOCTE OI1e-

Mepus, ruOpHuIu3aIys opouTanei KIIaType. TUYECKH OLICHUBATh U UHTEP- HHUBAaTh IPOOIEMHEIE
¢dmugeckue aTOMOB YyIJIepoJia. G- U T- -00BSICHSTH JIEKTPOHHOE | TPETHPOBATh HH(POPMAIIHIO; CUTyallul U ONEepPaTUB-
CBOWCTBa cBsa3u. ['omonorndeckuil psx | cTpoeHHe MOJIEKYT U3Y- — OCO3HAHHO U aJI€KBaTHO HO IPUHUMATh OTBET-
u oburas GopMyJia aJKeHOB. YEHHBIX BEILECTB. CO3/1aBaTh, MPEOOPA30BLIBATh U | CTBEHHBIE PEIICHUS
HomeHnknaTypa ankeHoOB. -000011aTh 3HAHUS U HCTIOIb30BaTh PA3IMYHBIC BU- B Pa3JINYHbIX MPOTYK-
W3omepus ankeHOB: yriie- Jie7aTh BBIBOJBI O 3aKO- JIbI 3HAKOBO-CUMBOJIHYECKIX THUBHBIX BHJaX
POIHOTO CKelleTa, OJIOKEHH | HOMEPHOCTSAX H3MEHEHHH | CPeACTB, MOJETeH U CXeM st JeATETBHOCTH;
KpaTHOMU CBsI3H, IPOCTPaH- CBOWCTB B TOMOJIOTHYE- pelleHys I03HaBaTeNIbHbIX U — TOTOBHOCTb U CIO-
CTBEHHas (TeoMeTpHUIecKas CKOM D3Iy aJIKEHOB. y4eOHBIX 3a1ad; COOHOCTB K OTBET-
W30MEPHS HUITH YUC-MPAHC- -MOJIETINPOBATh MOJIEKY- — CTPOUTH JIOTUYECKOE pac- CTBEHHOMY OTHOLICHUIO
H30MEpHS), MEXKKIIACCOBAsI. JIbl U3Y4YEHHBIX KJIaCCOB CY’)XKIEHHE, BKIIOYAIOIEE yCTa- | K MIPUPOJIE, OCO3HAHHUE
dusnueckue cBoiicTBa anke- BEIIECTB HOBJICHUE [IPUYUHHO- HE0OXOJUMOCTH 3a-
HOB CIIEJICTBEHHBIX CBSI3EH; LIUTHI OKpYXKaroIein
— BIIAJETh HAaBBIKAMH [IO3HA- Cpesl;
BaTENbHOH peduieKcu. — XMMHKO-3KOJIOTHIECKast
PeryasiTuBHble: KyJIbTypa KaK 9acTb 00-
O0yuarommuiicss HAy4YHuTCs: el KynbTypsl
— OCYLIECTBIIATh COTPYAHUYE-
CTBO B 00pa3oBaTeNbHOI nes-
TEJIbHOCTH — COBMECTHOE
IieJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;
— OCYIIECTBIISTH TO3HABA-
TEJFHYIO pe(IICKCHIO B OTHO-
IIEHUH AEHUCTBUI 110 PELICHUI0
y4eOHBIX U ITO3HABATEIbHBIX
3aj1ad;
— CTaBUTh U ONPEAETATH LIEH,
TUIAHUPOBATh ITYTH UX JAOCTH-
HKEHHS.
KoMMyHMKaTUBHbBIE:
O0yuarouuiicss HAy4YuTCs:
— aJIeKBaTHO MCIOJIb30BaTh
peub A IIaHUPOBAaHUS U
peryJsiiuu cBoel AesTeNbHO-
CTH;
38 | Ilpaxrnueckas CocraBieHHe MapocTepkHe- | YYeHHK HAYYHTCSI IHosHaBaTe1bHBIE: Y oGyuarommuxcst 0y-
pabota Ne 1. BBIX MOJEJIEH MOJICKYJ ajlKa- -MOJEIIMPOBATh MOJIEKY- Oo0yuaromuiicss HAyYnTCS: aet copmupoBaHo:
CocraBneHue HOB, LIUKJIOAJIKAHOB, aIKEHOB, | JIbI U3Y4YEHHBIX KJIaCCOB — MPOBOAUTH HAOIIOJCHHE U — CIIOCOOHOCTH Ol1e-

Mojieliel MoJie-
KyJI yrJIeBOJIO-
poIoB

aJIKaIuCHOB

BEIIECTB.

-BBIJIETATE OCOOEHHOCTH
CTPOCHUS MOJIEKYJT U3Y-
YEHHBIX KJIACCOB BEIIECTB

3](Cl'lepI/IMCHT B COOTBETCTBUHU C
3aJ]aHHON CXEMOI;

— OCYILECTBIISITH CAMOCTOSI-
TEJILHBII 0TOOP HCTOYHUKOB
WHPOPMAIMH U PAaCHIHPECHHBIN

HHBAaTh MIPOOIEMHBIE
CUTYyallul U ONepaTHB-
HO IPUHUMATh OTBET-
CTBEHHBIC PEILCHUS

B Pa3JINYHbIX IPOIYK-




MOUCK HH(OPMAIIUH C UCTIONb-
30BaHUEM PECYPCOB
OHOIMOTEK U MHTEPHETA B CO-
OTBETCTBHUH C LIEISIMU U 3a]a-
JaMmu;
— YMeTb aHaJIN3UPOBATh, KPH-
THUYECKHU OLIEHUBATh U UHTEP-
MIPETHPOBATH
HHOPMALHIO;.
PeryasiTuBHble:
OO0yuarommuiics HAy4YHuTCs:
— IUTAaHUPOBATH U YIPABIATh
JeTeTBHOCTEIO BO BPEMEHY;
— OCYILECTBISTH IIO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LIEHUU JEUCTBUH MO PELICHUIO
y4eOHBIX U ITO3HABATEIBHBIX
3azad;
— CTaBUTbH U ONIPEAEIATH IIENH,
TUIAHUPOBATh IIYTH UX JOCTH-
JKEHHUSI.

KoMMyHuKaTHBHBIE:
OO0yuarouuiicss HAyYnTCS:
— (opMyupoBaTh COOCTBEH-
HBIE MHEHHE 1 TTO3HIHIO B OT-
HOIICHUH PA3TWIHBIX TPE-
METHBIX cdep.

THUBHBIX BUJAX JIesi-
TEIHHOCTH;

39-
40

XuMuueckue
CBOWCTBA ajIKe-
HOB

XuMHYECKUe CBOMCTBA aJlKe-
HOB. Peakuuu snexkrpoduis-
HOTO NPUCOEIHHEHUS KaK
croco0 mosy4eHus pyHKIn-
OHAIIBHBIX MPOHU3BOJHBIX
YTIIEBOAOPOIOB: THAPHPOBA-
HHe, TaJJOTeHNPOBaHNe, TH-
porajoreHupoBaHue, THapa-
TaIys aTKeHOB.

MexaHu3M 37eKTpOPHITLHOTO
HPUCOCANHEHHS K alKeHaM.
ITpaBuno MapkoBHUKOBaA U
€ro oOBSICHEHHE C TOUKH 3pe-
HUS 3JIEKTPOHHOH TEOpHH.
PanukanbHOe prcoeJMHEHUE
OpOMOBOJIOPO/IA K ATKEHAM B
NPUCYTCTBUH NEPEKUCEH.
B3aumoneiicTBue ankeHoB ¢
OpOMOM U XJIOPOM B Ta30BOii
(ase npu BHICOKOIT TeMIIepa-
Type uix Ha cBery. Oxucie-
HHE aJKCHOB: TOPEHHE, OKHC-

YueHUK HAYYUTCS
-XapaKkTepH30BaTh BaX-
Heife XumMmyeckue
CBOMCTBA AJIKCHOB.
-XapaKTepH30BaTh MeXa-
HU3MBI 3JIEKTPO(QUIEHOTO
1 paJUKaNnbHOTO MPHCO-
€/IMHEHUS K alKeHaM.
-IIPOrHO3UPOBATh CBOM-
CTBa N3Yy4a€MbIX BECIIECTB
Ha OCHOBAHHWU TCOPHUHU
XUMHYECKOTO CTPOSHHS
OpPTaHWYECKHX BEIIECTB.
-HCCIIeI0BaTh CBOMCTBA
N3y9aeMbIX BEIECTB.
-IIPOTHO3UPOBAThH CBOM-
CTBAa HEU3YYCHHBIX BE-
IIECTB 10 aHAJIOTUH C
N3YyYCHHBIMU BEIIECTBA-
MH TOTO K€ TOMOJIOTHYe-
CKOTO psja.

-HaOJIIONATh ¥ ONUCHIBATh

Ilo3naBaTebHbIE:
O0yuaromuiicss HAy4YHuTCs:
— MPOBONTH HAOIIOICHHE U
9KCIIEPHUMEHT B COOTBETCTBHUH C
3aJJaHHON CXEMOM,

— OCYILECTBISITH CAMOCTOSI-
TEeNbHBIA 0TOOP HCTOYHHKOB
UH(pOPMAIIMK U PACIIUPEHHBIH
HOUCK MH(POPMAIIUH C UCTIONb-
30BaHHEM PecypcoB OHOIHNOTEK
W UHTCPHETA B COOTBETCTBUU C
[EJISIMH U 3a]Ja4aMH;

— YMETh aHAIN3UPOBATh, KPH-
THYECKH OLIEHUBATH U HHTEP-
MPETHPOBATH HH()OPMAIIHIO;
— OCO3HAHHO M aJIeKBaTHO
CO3/1aBaTh, MPeoOPa3oBLIBATH U
HMCII0JIb30BAaTh Pa3JIMYHBIC BU-
JbI 3HAKOBO-CUMBOJIMYCCKHUX
CPEICTB, MOJIENICH U CXEM IS
PelIeHHS TO3HABATEIBHBIX

¥ y4eOHBIX 3aJ1a4;

Y odyuaromuxcs 0y-
et chopMHpPOBAHO:
— OCO3HAHHUE U TIOHH-
MaHue Bkiaga Poccun B
00IIEMHPOBYIO XHMH-
YECKYIO HayKY;

— YyYBCTBO F'OP/IOCTH 32
POCCHICKYIO XUMUYe-
CKYIO HayKYy;

— CMOCOOHOCTH Olie-
HHBaTh IIPOOIEMHBIE
CUTYyAaIUH U ONlepaThB-
HO MPUHUMATh OTBET-
CTBEHHBIE PEIICHHUS

B Pa3NIMYHBIX TIPOIYK-
TUBHBIX BUJIAX Aes-
TENbHOCTH;

— I'OTOBHOCTbH H CIIO-
COOHOCTB K OTBET-
CTBeHHOMy OTHOLLICHUIO
K IIPUPOJIC, OCO3HAHUE
HEOOXOIMMOCTH 3a-




JICHHE KUCIIOPOJIOM B IIPUCYT-
CTBUH XJIOPHJIOB NaJIIauUs
(II) u memu (II) (Bakep-
Iporecc), OKHCIEHHE KHUCIIO-
POIOM B IPUCYTCTBUH cepeo-
pa, OKUCIIEHHE TOPSIIUM IO~
KHUCJICHHBIM PacTBOPOM Iep-
MaHraHara KaJjus, OKUCIICHUE
MepMaHraHATOM KajusA (peak-
s Baraepa), o3oHupoBa-
Hue. KauecTBeHHBIE peaknuu
Ha JIBOMHYIO CBSI3b.

JEMOHCTPUPYEMBbIE OIbI-
THI

PeryasiTuBHble:

O0yuaroumiicss Hay4YuTCs:
— IUTAaHUPOBATH U YIPABIATh
JeATeTBHOCTEIO BO BPEMEHN;
— OCYWIECTBISTH COTPYJHHUYE-
CTBO B 00pa3oBaTeNbHOIT nes-
TEBHOCTH — COBMECTHOE
LieJIenoaraHye 1 MIaHupoBa-
HHUe 00IMHUX CIoco00B paboTHI;

KoMMyHHKaTHBHBIE:
OO0yuarommuiics HAy4YHuTCs:
— OCHOBaM KOMMYHHKaTHBHOIT
pediiexcuu Kak OpHeHTalUH Ha
MIO3UIMN JPYTUX JIIOJEH, OT-
JIMYHBIX OT COOCTBEHHOIA, 110-
HUMaHUE OTHOCUTEIBHOCTH
OLICHOK;
— HaBbIKaM 3P PEKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MIPOYKTHBHOI IesSTEeNEHOCTH;

LIUTHI OKpYXKaroIen
cpesl;

— XMMUKO-9KOJOIHYeCcKas
KyJbTypa KaK 9acTb 00-
niel KynbTyphl
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[Tonyuenue u
MIPUMEHEHHE
AKEHOB.

[IpoMsbInuteHHbIe U Tabopa-
TOPHBIE CIIOCOOBI OTyIEHHS
ankeHoB. [Tonyyenue anke-
HOB JISTHIPUPOBAHNEM ajKa-
HOB; peakluei 3 IMMUHUPO-
BaHMS U3 CIUPTOB, rajore-
HAQJIKaHOB, TUTaJIOTeHAIKa-
HoB. [IpaBuno 3aiiuesa. ITo-
nuMepu3anys ankeHos. ITo-
JFMEPH3aIHs Ha KaTali3aTo-
pax Hurnepa—Hatra. [Tonu-
STUJICH KaK KPYITHOTOHHAX-
HBIH IPOJYKT XUMHUYECKOTO
npousBojcTBa. [IpumeneHue
aJIKeHOB (3TWJICH U NPOIH-
JIEH)

Y4eHuK Hay4uTCS
-XapaKTepH30BaTh Mpo-
MBIIJICHHBIE U Ta0opa-
TOPHBIE CIIOCOOBI MOy~
YEHHUS AJTKEHOB.
-COIOCTABIISITh XUMUYe-
CKH€ CBOMCTBA aJIKEHOB C
00acTsIMH IPUMEHEHUS

IMo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCSI:
— OCYIIECTBIISATH CAMOCTOSI-
TEJBHBII 0TOOP HCTOYHUKOB
WHPOPMAINH ¥ PaCIIMPEHHBIN
HOMCK MH(POPMAIIUH C UCTIONb-
30BaHHUEM PECYPCOB OUOIHOTEK
Y HHTEpHETa B COOTBETCTBUH C
LEISIMU U 33]1a4aMH;

— yMeTh aHaJIM3UPOBATh, KPH-
THYECKH OIIEHUBATH U UHTEP-
MIPETUPOBATH HH(POPMAIIHIO;
— CTPOUTH JIOTHIECKOE pac-
CY)XZIeHHE, BKIIIOYalOIlee ycTa-
HOBJICHUE NTPUYUHHO -
CJICICTBCHHBIX CBS3CH;
PeryasituBHbIe:

Ofyyaronmiicss HayYnTCs:
— TUIAHUPOBATh U YIPABIATh
JIeSITEIEHOCTHIO BO BPEMEHH;
— OCYIIECTBIIATH TO3HABA-
TEJLHYIO pEIICKCHIO B OTHO-
LIEHUH JEUCTBUI 1O PEIICHUIO
yqe61-l1>1x U IIO3HABATCJIBHBIX
3ajad;

KoMMmyHUKaTHBHBIE:
OOyuarommuiicss HAy4YHTCs:
— OCHOBaM KOMMYHHKATHBHOIT

Y odyuaromuxcs 0y-
et chopMHPOBAHO:
— OCO3HaHHUE U MOHH-
MaHue BKkiaaa Poccuu B
00IIEMHPOBYIO XHMH-
YECKYIO HayKy;
— YyBCTBO F'OPIOCTH 32
POCCHICKYIO XUMUYe-
CKYIO HayKy;
— CIIOCOOHOCTB O11e-
HUBATh MPOOJIEMHBIE
CHTYaIlNH U OTIePaTHB-
HO TIPHHUMATh OTBET-
CTBEHHBIE PELICHHS
B Pa3IU4YHBIX ITPOIYK-
THUBHBIX BUOAX JCA-
TENILHOCTH;
— T'OTOBHOCTH H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIIECHUIO
K IIPHPOJIE, OCO3HAHNE
HE0OXOJMMOCTH 3a-
IIUTBI OKPY>KAIOLLEN
cpensl;

— XMMHKO-IKOJIOTHYeCKast
KyJlbTypa KakK 4acTh 00-
nieil KynbTypsl




peduiekcHn Kak OpHEHTallui Ha
TO3ULUH IPYTUX JIIOJEH, OT-
JIMYHEIX OT COOCTBEHHOM, I10-
HUMaHHE OTHOCHTEIBHOCTH
OLICHOK;

— (opMyIHpOBaTH COOCTBEH-
Hble MHEHHE U MTO3ULIHIO B OT-
HOILICHUHU PA3JIUYHBIX MpeJi-
METHBIX cdep.
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[IpaxTuueckas
pabota Ne 2.
«Ilomyyenue
JTUJICHA U U3Y-
YEHUE ero
CBOUCTBY»

[Tonyuenue sTmiieHa u3 cMecu
CEpHOM KUCIIOTHI (KOHIL.) H
STHIIOBOTO criupTa. B3ammo-
JIeWCTBUE ATUIICHA ¢ OPOMHOIT
BOJIOH, TIOJKUCIIEHHBIM pac-
TBOPOM HEpPMaHTaHaTa Kalusl.
I'openue aTunena

YdeHuk HayuuTcs
-[IPOBOJIUTH XUMHUYECKUH
9KCIEPUMEHT MO MOJTy4e-
HHIO STUJICHA.
-HaOJII0aTh ¥ ONUCHIBATh
CaMOCTOSTEIILHO TIPOBO-
JIMMBIE OTIBITHI C TIOMO-
IIBIO POJHOTO SI3bIKA

U sA3bIKa XUMHH.
-coOJIroIaTh MpaBuiIa 1
nIpueMsl 0e30IacHOM
paboThl ¢ XUMHYECKUMHU
BEIIECTBAMH U JIabopa-
TOPHBIM 000pYZOBaHUEM

ITo3HaBaTeJIbHbBIE:
OO0yuarommiics HAy4YHuTCs:
— TPOBOANTH HAOIIOCHNE U
9KCTIEPUMEHT B COOTBETCTBHUH C
3aJaHHOW CXEMO;
— OCYILECTBIIATH CAMOCTOSI-
TeJbHBINH 0TOOP UCTOUHHUKOB
nHGOPMAIMHU U PACUINPEHHBII
TIOMCK HH(OPMALUHU C UCIIONb-
30BaHHEM PECYPCOB OUOTHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LEeISIMU 1 3a]]a9aMH;
— YMeTb aHaJIN3UPOBaTh, KPH-
THYECKU OLICHUBATh U MHTEP-
NPETHPOBATH
HH(POPMAIIHIO;
PeryasituBnble:
O0yuaromuiicss HAy4YHuTCs:
— IUTAHUPOBATh U YIPaBIATh
JeTETBHOCTEIO BO BPEMEHH;
— OCYILECTBIISTH MTO3HABA-
TEJIFHYIO pe(IICKCHIO B OTHO-
IEHUH JEUCTBUH MO PELIeHUIO
y4eOHBIX U MO3HABATEIBHBIX
3aj1ay;
— CTaBHTb U ONPEAEIATH LIeH,
TUIAaHUPOBATH IIYTHU UX NOCTHU-
JKCHUA.
KoMMmyHUKaTHBHBIE:
Ofyyaronmiicss HayYnTCs:
— OCHOBaM KOMMYHHKAaTHBHOM
peduiekcHn Kak OpHEHTALMH Ha
MO3ULIMH JPYTHX JIFOJIeH, OT-
JIMYHBIX OT COOCTBEHHOI, IO~
HHUMAHHE OTHOCHUTCIBbHOCTH
OLICHOK;
— HaBbIKaM 3((HEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
MIPOJyKTHBHOI! IesSTeNEHOCTH;
— (opMyIIHpOBaTh COOCTBEH-

Y obyuarommuxcs 0y-
aet copmupoBaHo:
— CMocoOHOCTH Ol1e-
HHBATb HpO6J’IeMHBIe
CUTYyallu U OI€paTruB-
HO IIPUHHUMATBH OTBET-
CTBEHHBIC PECIICHUA

B Pa3JINYHBIX MPOAYK-
THBHBIX BHJAX OCs-
TCIBbHOCTH,




HbIe MHEHHE U MO3HIHIO B OT-
HOILICHHUH Pa3INYHBIX MPE/i-
METHBIX cdep.

43 AnkagueHsl Ankanuensl. Kimaccudukanms | YaeHuk nayaurest ITo3naBaTeJbHBIE: Y odyuaromuxcs 0y-
aJIKa/INCHOB T10 B3aNMHOMY -Ha3bIBaTh aJKaJUCHBI 10 | OO0y4alwoluiicss HAyYUTCH: aet copmupoBaHo:
PAacIoIOKEHUIO KPATHBIX MEXIyHAapOJHOI HOMEH- | — yMeTb aHAJIU3UPOBATh, KPU- | — OCO3HAHHE U IIOHU-
cBs3eil B Montekyie. Ocoben- | kiarype. TUYECKH OLICHUBATh U UHTEP- MaHue Bkiaza Poccun B
HOCTH 3JIEKTPOHHOTO H TIPO- -00BSICHSTH 3NEKTPOHHOE | MPETHPOBATh HH(POPMALIHIO; 0O0IEMUPOBYIO XUMH-
CTPAHCTBEHHOTO CTPOSHUS CTPOEHUE MOJIEKYI U3Y- — OCO3HAHHO U aJIeKBaTHO YECKYIO HayKY;
CONPSKEHHBIX aTKaUEHOB. YEHHBIX BEILECTB. CO371aBaTh, MPEOOPa30BBIBATh U | — YyBCTBO FOPJOCTH 32
O6mas popmyna ankaaue- -KJIaccu(GUIUPOBATh AUE- | HCIOJB30BaTh Pa3INIHbIC BU- poccuiickyro Xumuye-
HoB. HomeHknatypa u uso- HOBBIE YIJICBOJOPOABL. JIbl 3HAKOBO-CUMBOJINUECKHUX CKYIO HayKy;
Mepus ankagueHoB. duznye- -XapaKTepU30BaTh BaX- CpEeACTB, MOJIeNIeH U cXxeM ATt — CITIOCOOHOCTH Ol1e-
CKHUE CBOMCTBA aJIKaJHEHOB. Heifine XxumMuueckue pelleHus I03HaBaTeIbHbIX HHUBaTh IPOOIEMHEIE
XuMHYECKUe CBOMCTBa anka- | CBOMCTBA aJKaJUCHOB. 1 yueOHBIX 3a/1a4; CUTYyallul U ONepaTUB-
JIUEHOB: PEaKINU MPUCOCIH- -IIPOTHO3UPOBATh CBOM- — CTPOMUTH JIOTHIECKOE pac- HO TIPHHUMATh OTBET-
HEeHUs (THIPUPOBAHHUE, TAJIO- | CTBA M3YYaEMBIX BEHIECTB | CY)KAEHHE, BKIIOYAIOIIEE YCTa- | CTBEHHBIC PEIICHUS
TeHHPOBAHUE), TOPEHUS U Ha OCHOBAHUH TEOPHUHU HOBJICHHE IIPUYUHHO- B Pa3JINYHbIX MPOIYK-
nonuMepusanuu. 1,2- u 1,4- XUMHYECKOTO CTPOCHHUS CIIEICTBCHHBIX CBSI3€iHl; THBHBIX BHJaX
npucoeauHenue. [loaydyenue | opraHu4ecKux BELIECTB. — BJIaJICTh HaBbIKAMU [103HA- JIeSITENBbHOCTH;
ankaaueHoB. CuHTe3 OyTagu- | -XapakTepu3oBaTh IPo- BaTENBHOH peduieKCh. — FOTOBHOCTb U CIIO-
eHa u3 OyTaHa M 3TaHOJa MBIIUICHHBIE CIIOCOOBI PeryasiTuBHbI€: COOHOCTB K OTBET-
MOJIy4EHUs alKaJleHOB O0yuaromuiicss HAy4YHuTCs: CTBEHHOMY OTHOLIEHUIO
— OCYWIECTBISTH COTPYJHAYE- | K IIPUPOJE, OCO3HAHHE
CTBO B 00pa3oBaTenbHON /ies- HEOOXOMMOCTH 3a-
TEITBHOCTH — COBMECTHOE MIATHI OKpY’Karomen
IieJIeTIoaraHye 1 IIaHUPOBa- Cpesl;
HHUE O0MIMX CIIOCOO0B paboThl; — XUMHKO-IKOJIOTHYECKAS
— OCYLIECTBIIATh 103HABA- KyJbTypa KaK 4acTh 00-
TENbHYIO peIeKCHIO B OTHO- el KynbTypsl
IIEHUU AEHUCTBUI 110 PELICHUI0
y4eOHBIX U ITO3HABATEIbHBIX
3az;ad;
KoMMyHMKaTUBHbBIE:
OOyuarommiicss HAy4YHTCs:
— aJIeKBaTHO HCIIOIB30BaTh
peub A7 IIaHUPOBAaHUS U
peryJsiiuu cBoel AesTeNbHO-
cTH;
44 | Monumepusa- [Monmumepuzanus. Kayuyku. Ydyenuk HayuuTest IHosHaBaTe1bHBIE: Y oGyuarommuxcst 0y-
nus. Kayayk. Bkiag C. B. JleGenesa B mo- -XapaKTepU30BaTh IIPo- Oo0yuaromuiicss HAyYnTCS: aet copmupoBaHo:
Pesuna Jy4eHHEe CHHTETHYECKOTO MBIIUICHHBIE U Tabopa- — OCYIIECTBISITH CAMOCTOSI- — OCO3HaHHeE U TIOHHU-

Kayuyka. Bynkanuzanus
KaydykoB. Pe3nna. MHoroo6-
pa3ue BUAOB CUHTCTUYECCKUX
Kay4yKoB, UX CBOICTBA U
pUMEHEHHE

TOPHBIE CIIOCOOBI MOy~
YEHHUsS KaydyKOB.
=COIIOCTABJIATh XUMHUYC-
CKHE€ CBOMCTBA aJIKague-
HOB ¢ 00J1aCTAMU
MIPUMEHEHUSI

TEJbHBINH 0TOOP HCTOUYHHUKOB
UH(OPMAIIMH U PaCIIUPEHHBIH
HOHUCK MH(POPMAIIUH C UCTIONb-
30BaHHEM PeCypcoB OHOIHOTEK
Y UHTEPHETA B COOTBETCTBUH C
LEITIMHU U 331a4aMi;

Manue Bkiaza Poccun B
00LIEMUPOBYIO XUMH-
YECKYIO HayKY;

— 4yBCTBO FOPJOCTH 3a
POCCHUICKYIO XUMUYeE-

CKYIO HayKy;




— YMeTh aHaIN3UPOBATh, KPH-
THYECKH OLICHUBATH U HHTEP-
MPETUPOBATH HH(POPMAIIHIO;
— CTPOUTH JIOTUIECKOE pac-
CYXIICHHE, BKITFOYAIOIIee yCTa-
HOBJICHUE TPUIHHHO-
CIIEICTBEHHBIX CBS3EH;
PeryJisiTUBHBIE:
OOyyarouuiicss HAyYnTCsI:
— IUJTAHUPOBATH U YIPABJIATH
JIESITEITEHOCTHEO BO BPEMCHH;
— OCYIIECTBIIATH MO3HABA-
TEJLHYIO
pedIeKCcrio B OTHOIIICHHUH JICH-
CTBHH 10 PEIICHUIO YICOHBIX U
MMO3HABATEJbHBIX 3a/1a4;
— CTaBUTbH U OMPEACIHITH LIEH,
[UIAHUPOBATh IIYTH UX AOCTH-
KEHHUS.

KoMMmyHuKaTHBHBIE:
OO0yuarouuiics: HAyYnTCS:
— (dopMyUpoBaTh COOCTBECH-
HbIC MHCHHE ¥ TTO3HIIUIO B OT-
HOIICHUU
pa3IHYHBIX OPEIMETHBIX chep.

— CIIOCOOHOCTH Ol1e-
HUBATh NPOOJIEMHBIE
CHUTYaIlNH U OTIePaTHB-
HO TIPUHIMATh OTBET-
CTBEHHBIE PEUICHUS
B Pa3JINYHbIX MPOIYK-
TUBHBIX BUJaX Jes-
TENBHOCTH;
— TOTOBHOCTb U CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIICHUIO
K IIPHPOJie, OCO3HAHUE
HE0OXOJMMOCTH 3a-
LIUTHI OKpYKaroIien
cpensl;

— XMMHKO-3KOJIOTHIECKAast
KyJIBTYpa KaK 4acTb 00-
e KynbTypbl
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Ankunasl. CTpo-
€HHe, HOMEH-
KJIaTypa, u30-
Mepus, Guznye-
CKHe

CBOWCTBA

AJNKHHBL DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI alleTHIeHa. SP-
I'mbpuanzaums opburaneit
aToMoB yriepona. ['omorno-
THYEeCKHi psig U oOmIas Gpop-
Myna ankuHoB. HomeHknary-
pa ankuHoB. V30Mepus anku-
HOB! YTJIEPOJTHOTO CKENeTa,
TIOJIOKEHUSI KPaTHOM CBSI3H,
MeXKI1accopas. Pusnueckue
CBOWCTBA QJIKUHOB

Ydyenuk HayunTest
-Ha3bIBATh AJIKUHBI MO
MEX/lyHapOJIHOW HOMEH-
KJatype.

-00BSICHSTB IEKTPOHHOE
CTPOSHNE MOJIEKYI U3Y-
YEHHBIX BEIECTB.
-000011aTh 3HAHUS U
JIeTTaTh BBIBOJBI O 3aK0-
HOMEPHOCTSIX H3MEHEeHUI
CBOMCTB B TOMOJIOTHYE-
CKOM psy aJIKUHOB.
-MOJICJIMPOBAThH MOJIEKY-
JIbI U3YYEHHBIX KJIACCOB
BEIECTB

IHosnaBaTenbHbBIE:
O0yuaromuiicss HAy4YHuTCs:
— YMeTh aHaJIN3UPOBATh, KPH-
THYECKH OLICHUBATh U MHTEP-
NPETUPOBATh MH(POPMALIHUIO;
— OCO3HAHHO U aJIeKBaTHO
CO3I1aBaTh, IPeoOpPa3oBBIBATh U
HCTIONB30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJITYECKIX
CpEICTB, MOZEINEH U CXeM IS
PEUICHMA TTO3HABATCIIbHBIX
U y4eOHBIX 3a1ay;

— CTPOMTb JIOTHYECKOE pac-
CY)XZIeHHE, BKIIIOYAIOIIee yCTa-
HOBJICHHE IIPUIUHHO-
CIIICTBEHHBIX CBsI3€lf;
— BIIAJETh HaBBIKAMH MTO3HA-
BaTENNBHOH peduIeKCh.
PeryasituBHbIe:
O0yuaronuiicss HAy4YHuTCs:
— OCYILECTBIISITH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOIl 1es-
TEITBHOCTH — COBMECTHOE
IieJIenoIaraHye 1 INIaHUPOBa-

Y obyuaroumxcs 0y-
aet copMHPOBAHO:
— OCO3HaHHUE ¥ NOHH-
MaHue Bkiazia Poccun B
0O0IIEMUPOBYIO XHMH-
YECKYIO HayKy;

— YYBCTBO T'OPJIOCTH 32
POCCHUICKYIO XUMUYE-
CKYIO HayKy;

— CHOCOOHOCTB Olie-
HHBAaTh IIPOOIEMHBIE
CUTYyAaIUH U ONlepaThB-
HO NPUHUMATb OTBET-
CTBCHHBIC PCUICHUSA

B Pa3JINYHBIX TIPOIYK-
THBHBIX BUIIAX
JeATELHOCTH;

— rOTOBHOCTb H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOLICHHUIO
K TIPUPOJIE, OCO3HAHUE
HE0O0XO0IMMOCTH 3a-
IINATHI OKpY’Karomen
Cpensl;




HHUe 00ImHUX Coco00B paboTHI;
— OCYIIECTBIATH MO3HABA-
TENbHYIO peIeKCHIO B OTHO-
IIEHUH JEUCTBUH 1O PELICHUIO
y4eOHBIX U IT03HABATEIBHBIX
3azmad;

— CTaBUTb U ONPEAENATH IIENH,
IIAaHUPOBATh ITyTU UX AOCTH-
HKEHHS.

KoMMyHHKaTHBHBIE:
OO0yuarommuiics HAy4YHuTCs:
— aJIeKBaTHO HCIIOJIB30BaTh
pedb IS IUIaHUPOBAHUS U
PETyISILUK CBOCH IeSITENILHO-
cTy;

— XUMHKO-3KOJIOTHYECKast
KyJIBTYpa KaK 4acTb 00-
niel KynbTypsl
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XHUMHYECKHE
CBOICTBa
AJIKUHOB

XUMHUYECKHE CBOICTBA aJIKH-
HOB. Peakuuu npucoenune-
HUS KaK CIOCO0 MOTyYeHUs
MIOJMMEPOB U APYTUX HOJIE3-
HBIX IpoAyKTOB. ['uapuposa-
Hue. Peakuuu npucoeause-
HUsl TAJIOTEHOB, I'aJIOT€HOBO-
JI0poz0B, BoAbl. Tpumepusa-
WS ¥ AUMEpHU3alns aleTh-
neHa. Peakunu 3amerieHust.
KucnotHsle cBoiicTBa anku-
HOB C KOHIIEBOW TPOHOMN
CBA3BI0. ALICTHUIICHUIBI.
OxucneHue aJKuHOB pacTBO-
pOM IepMaHraHarta Kajusl.
I'openue anerunena.

Yuenuk HayumuTest
-XapaKTepH30BaTh BaX-
HEWIne XUMHIECKIe
CBOMCTBA aJIKHHOB.
-IIPOTHO3UPOBATH CBOM-
CTBa M3y4aeMbIX BEUIECTB
Ha OCHOBAHUU TEOPHUHU
XHUMHYECKOTO CTPOCHHS
OpPTaHNYECKHX BEIIECTB.
-IIPOTHO3UPOBATh CBOM-
CTBa HEM3Y4YEHHBIX Be-
IIECTB I10 AHAJIOTHHU C
HU3YYCHHBIMH BEUIeCTBa-
MU TOT'O € FTOMOJIOTHYe-
CKOTO psJa.

-Ha0JIO1aTh U ONMCHIBATh
JIEMOHCTPUPYEMBIE OITBI-
THI

Ilo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCSI:
— MPOBOAMTH HAOIIOICHHE H
9KCTIEPUMEHT B COOTBETCTBHUH C
3aJaHHON CXEMO;

— YMETh aHATM3UPOBATh, KPH-
THYCCKH OIICHUBATH M UHTEP-
MIPETHUPOBATH HH(POPMAIIHIO;
— OCO3HAHHO M aIeKBaTHO
CO3I1aBaTh, IPeoOpPa3oBBIBATh U
HCTIONB30BaTh Pa3IMYHbIC BU-
JIbI 3HAKOBO-CHUMBOJIUUECKHIX
CpEICTB, MOZEINEH U CXeM IS
PpellieHHs TI03HABATENbHBIX
¥ Y4eOHBIX 3a/1a4;
— CTPOUTH JIOTHIECKOE pac-
CyXIIeHHE, BKITFOUaIOIIee ycTa-
HOBJICHHE MTPUIHHHO-
CIIEACTBEHHBIX CBS3EH;
— BJIaJICTh HABBIKAMH MO3HA-
BaTEJIbHOM pedIeKCHH.
PeryjsiTuBHbBIE:
O0yuaronuiicss HAy4YHuTCs:
— OCYILECTBIISITH COTPY/JHUYE-
CTBO B 00pa3oBaTeinbHONU Jies-
TEJILHOCTH — COBMECTHOE
LeJIeTIoNaranue ¥ IIaHupoBa-
HHUE 00X CIIOCOO0B paboTHI;
— OCYIIECTBIISITH MIO3HABA-
TENbHYIO peIeKCHIO B OTHO-
IICHUU JICHCTBUH M0 PELICHUIO
yqe61-l1>1x U IIO3HABATCJIBHBIX
3a1a4;

Y oGyuaromuxcs 0y-
et chopMHPOBAHO:
— OCO3HaHHUE U MOHH-
MaHue Bkiaza Poccun B
00IIEMUPOBYIO XHMH-
YECKYIO HayKy;

— YyBCTBO F'OPIOCTH 32
POCCHUICKYIO XUMUYE-
CKYIO HayKy;

— CHOCOOHOCTB Ol1e-
HUBATh MPOOJIEMHBIC
CHUTYalllH U OIlePaTHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PELICHHS

B Pa3JINYHbIX MPOIYK-
THUBHBIX BUJIaX Jes-
TENHOCTH;




KomMMmyHHKaTHBHBIE:
O0yuaroumiicss Hay4YuTCs:
— aJIeKBaTHO UCIIOJIB30BaTh
pedb JUis INIAHUPOBAHUS U
PETYIISINN CBOCH AesTeNbHO-
cTy;

— HaBbIKaM 3()(HEKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MPOAYKTHBHOW JIEATENBHOCTH;
— (opMyIupOBaTh COOCTBEH-
HBIE MHEHHE 1 TTO3HIHIO B OT-
HOIICHHUH PA3IMIHBIX TIPe-
METHBIX cdep.
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[Tonyuenue u
MIPUMEHEHHE
ANKUHOB

[Monyuenue areTuiIcHa TUPO-
JTM30M METaHa U KapOHuJHbIM
merogoM. CHHTE3 aJIKHHOB
ANKAITUPOBAHUEM ALETUIIH-

noB. [Ipumenenue aneruieHa.

I'openne anernnena kak uc-
TOYHHK BBICOKOTEMIIEpaTyp-
HOTO IUIAMEHU VIS CBApKH U
PE3KH METaJI0B

Yuenuk Hayunrcst
-XapaKTepH30BaTh Mpo-
MBIIUICHHBIE H Ta0opa-
TOpHBIE CIIOCOOBI MOy~
YEHHUS AIKMHOB.
-COIOCTABISITh XUMHUYe-
CKHUE CBOMCTBA aJKUHOB C
001acTsIMH IPUMEHEHUS

IMo3naBaTenbHBIE:
OOyyarouuiicss HAYYnTCSI:
— OCYILIECTBISITH CAMOCTOSI-
TeNbHBIN 0TOOpP HCTOYHHKOB
uH}pOpMAIMY U paCUIIAPEHHBIN
TIOUCK UH(OPMAIINH C UCTIONb-
30BaHHEM PECYPCOB OUOIHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LEeISIMU U 3a]]a9aMH;

— yMeTh aHaJIN3UPOBATh, KPH-
THYECKH OLIEHUBATH U HHTEP-
MIPETUPOBATH HH(POPMAIIHIO;
— CTPOHMTH JIOTHIECKOE Pac-
CY)XZIeHHe, BKIIIOYalOIlee ycTa-
HOBJICHHE ITPUYUHHO-
CJICICTBCHHBIX CBS3CH;
— BJIAJIETh HAaBBIKAMH [TO3HA-
BaTeNbHOH pediexcuu.
PeryasituBHble:
O0yuarouuiicss HAy4YuTCs:
— IUTAHUPOBATH U YIIPABJIATH
JeTETBHOCTEIO BO BPEMEHH;
— OCYIIECTBIISITH MIO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LICHUU JICHCTBUH M0 PEIICHUIO
yqe61-n>1x M ITO3HABATCJIbHBIX
3aj1ad;
— CTaBHTbH U ONPEIEIHITH LIEH,
[UIAHUPOBATD IIYTH UX JOCTH-
JKEHUS.

KoMMmyHUKaTHBHBIE:
O0yuaronuiicss HAy4YHuTCs:
— (opMynHpoBaTh COOCTBEH-
HBIC MHCHHMEC U IMO3UIIHUIO B OT-
HOIICHHUH PA3IMIHBIX TIPe-
METHBIX cdep.

Y odyuaromuxcs 0y-
net chopMHUpPOBaHO:
— OCO3HaHHUE U MOHH-
MaHue BKiaaa Poccuu B
00IIEMHPOBYIO XHMHU-
YECKYIO HayKy;

— YyBCTBO F'OPAOCTH 32
POCCHICKYIO XMUYe-
CKYIO HayKy;

— CIIOCOOHOCTH Ol1e-
HUBATh MPOOJIEMHBIE
CHTYaIlNH U OTIePaTHB-
HO TIPHHUMATh OTBET-
CTBEHHBIE PELICHHS

B Pa3JINYHbIX MPOIYK-
TUBHBIX BUJAX Jes-
TEJILHOCTH;

— TOTOBHOCTb H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIIEHHIO
K TIPHPOJIE, OCO3HAHNE
HE0OXOJMMOCTH 3a-
IIUTHI OKPY’KaroIeH
cpensl;

— XMMHKO-IKOJIOTHYeCcKast
KyJlbTypa KakK 4acTh 00-
e KynbTypbl
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Pemenue 3amau
U BBINOJIHEHUE
YIpa>KHEeHUH
110 TeMaM
«AIIKaHBI,
«AJTKEHBI»,
«AJKUHBD

BrinonHenue ynpaxHeHHi 1o
TeMaM «AJIKaHbI», «AJIKe-
HBD», AJIKAHBI» Ha COCTaB-
JICHUE YpaBHEHUH peakuuii,
COOTBETCTBYIOIINX 3aJaHHBIM
cXeMaM, COZIepKaIIM HEeU3-
BECTHBIC BellecTBa. Penienue
3amad

Y4eHuk HayuuTCst
-HCTIOIb30BaTh ANTOPUT-
MBI IIpY PELLICHUY 3aau.
-COCTaBJISATh YPaBHEHUS
I10 33JJaHHBIM CXEMaM
IIpeBpaleHUil

ITo3HaBaTeJIbHbBIE:
O0yuaroumiicss Hay4YuTCs:
— OCYIIECTBIIATH CAMOCTOSI-
TENBHBIN 0TOOpP HCTOYHUKOB
nH(pOpMaIN U pacIINpEeHHBII
TIOVCK HH(OPMAIINH C UCTIOIb-
30BaHHEM PECypCcOB OUOIHOTEK
1 HHTEPHETa B COOTBETCTBUH C
LETIMHU U 3a1a4aM¥;

— yMETb aHaJIM3UPOBATH, KPH-
THYECKH OLICHNBATh U HHTEP-
NIPETHPOBATH
nHpopmarmio;
PeryasiTuBHbI€:
OO0yuarouuiicss HAyYUTCs:
— IUIAaHUPOBATb U YIPABIATH
JeSTEIIHOCTHIO BO BPEMEHH;
— OCYILECTBIATh COTPYAHHYC-
CTBO B 00pa3oBaTenbHOU /1es-
TEITBHOCTH — COBMECTHOE
LieJieroaraHye 1 IIaHUupOBa-
HUE 00LIMX CIIOCO00B paboTEI;
KoMMyHuKaTHBHBIE:
O0yuarouuiicss HAy4YuTCs:
— aJIeKBaTHO HCIIOJIB30BaTh
pedb JUIs INIAHUPOBAHUS U
PEryJIALMHI CBOCH AesTeNbHO-
cTH;
— (opMyIUpOBaTh COOCTBEH-
HbIe MHEHHE U MO3UIIMIO B OT-
HOILICHUH Pa3INYHBIX MPej-
METHBIX cep.

Y obyuarouuxcsi 0y-
aet cOpMHPOBAHO:
— CIIOCOOHOCTE OI1e-
HUBATh MPOOJIEMHBIC
CUTYyalluH U OTIePaTHB-
HO NPUHUMATh OTBET-
CTBEHHBIE PELICHHS

B Pa3IUYHbIX POIYK-
TUBHBIX BUIAX Jes-
TENbHOCTH;
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Apomaruuec-
KHeE YTIIeBOJO-
poasl. Ctpoe-
Hue OEH30JIbHO-
o KOJIbI[a, HO-
MEHKJIaTypa,
usomepusi, pu-
3UYECKHE CBOM-
CTBa apeHOB

Apenbl. VIcTopust OTKPBITHS
oenzona. CoBpeMeHHBIE
[peCTaBIeHuUs 00 3JIEKTPOH-
HOM M IPOCTPAHCTBECHHOM
cTpoenun 6en3ona. Ooras
(dopmyia apeHos. M3omepus
¥ HOMEHKJIATypa rOMOJIOTOB
Gen3oia. zomepus au3zame-
[IEHHBIX OEH30JI0B HA TIPHMe-
pe kcuionoB. Ouszndeckue
cBoiicTBa OGeH3oa.

Ydyenuk HayunTest
-Ha3BIBATh aPEHbI IO TPH-
BUAJILHON U MEX/yHa-
POIHOI HOMEHKJIAType.
-00BACHATH 3JEKTPOHHOE
CTPOEHHUE MOJIEKYJI U3Y-
YCHHBIX BCIICCTB.
-00001aTh 3HAHKUS U
JIeTTaTh BBIBOJBI O 3aKO-
HOMEPHOCTSIX H3MEHEHUH
CBOHCTB B TOMOJIOTHYe-
CKOM DSy apeHOB.
-XapakTepu30BaTh HeOEH-
30U/IHBIE APOMATHYECKUE
CHUCTEMBI C TOYKHU 3PEHUA
KPUTEPUEB apOMATUYHO-
CTH.

Ilo3naBaTenbHbIE:
O0yuarouuiicss HAy4YuTCs:
— YMeTh aHaJIN3UPOBATh, KPH-
THUYCCKH OLCHMUBATb U UHTEP-
HpEeTUPOBaTh HH(POPMALIHUIO;
— OCO3HAHHO U aJIeKBaTHO
CO3/1aBaTh, MPeoOPa3oBLIBATH U
HCIIONb30BATh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIHYECKUX
CpEICTB, MOJIENEH U CXeM JIJIst
PpelIeH s T03HaBATENbHBIX
U y4eOHBIX 3a71a4;

— BJIaJICTh HaBbIKaMH I1O3HaA-
BaTEJbHOM peIeKCHH.
PeryasituBHbIe:
OOyuarommuiicss HAy4YHTCs:
— OCYWIECTBIISITH COTPYJHUYE-

Y obyuaroumxcs 0y-
aeT ¢()OpMHPOBAHO:
— OCO3HAHUE U MOHU-
MaHue Bkiajga Poccun B
00LIEMUPOBYIO XUMU-
YeCKyI0 HayKy;

— YyBCTBO F'OPAOCTH 3a
poccuiickylo XuMude-
CKYIO HayKy;

— CIOCOOHOCTB O11e-
HHUBAaTh IIPOOIEMHEIE
CHUTYallMH U OTIEpaTUB-
HO NPUHUMAThL OTBET-
CTBCHHBIC PCUICHUSA

B pa3JINYHBIX IIPOAYK-
TUBHBIX BUJaX Jes-
TEJIBHOCTH;




-00BSACHATH CMBICI HOHS-
TUA «JHEpPruu cTabuiu-
3aIN ApPOMaTHIECKHX
COCTMHEHUN».

CTBO B 0Opa3oBaTenbHOU fes-
TEBHOCTH — COBMECTHOE
IieJieroaraHye 1 IIaHupOoBa-
HHE 00IIMX CIIOCO00B paboTEI;
— OCYIIECTBISTE IIO3HABA-
TENBbHYIO peIeKCHIO B OTHO-
LIEHUU AEUCTBUH MO PELIEHUIO
y4eOHBIX U ITO3HABATETbHBIX
3azad;

KoMMyHHKaTHBHBIE:
OO0yuarommuiics HAy4YHuTCs:
— OCHOBaM KOMMYHHKaTHBHOIT
pediiexcuu Kak OpHeHTalUH Ha
MIO3UIMN JPYTUX JIIOJEH, OT-
JIMYHBIX OT COOCTBEHHOIA, 110-
HUMaHUE OTHOCUTEIBHOCTH
OLICHOK;

— HaBbIKaM 3P PEKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
IIPOIYKTHBHOI IesSTeNbHOCTH;

— TOTOBHOCTb U CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIICHUIO
K IIPHPOJie, OCO3HAHUE
HE0OXOJMMOCTH 3a-
IINTHI OKpY’Karomen
Cpensl;

— XUMHKO-3KOJIOTHYECKast
KyJIbTYpa KaK 4acTb 00-
e KynbTypbl
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XuMuueckue
cBoOiicTBa OEH-
30J1a U €T0 ro-
MOJIOTOB

XuMuueckue cBoiicTBa OeH-
3oma. Peakiuu 3amenieHus B
OCH30JIHOM sIIIpe (JIEKTPO-
($uIEHOE 3aMeIlIeH e): Talo-
TeHHPOBaHHUE, HUTPOBAHME,
ankuirpoBanue. Peakunu
MIPUCOEMHEHUS K OSH30ITy
(TuapupoBaHue, TAIOTEHUPO-
BaHHe (XJIOPHUPOBAHUE HA
cBery)). Peaknus ropenus.
OCO0CHHOCTH XUMHYECKHX
CBOWCTB alKHJIOEH30JI0B Ha
npumepe Tosyona. Bzaumuoe
BIIMSIHHE aTOMOB B MOJICKYJIe
Tomnyouna. [IpaBuna opueHTa-
LIMU 3aMECTUTENIEH B peaKiu-
SIX 3aMellleHus. XJI0pupoBa-
HHe Tonnyona. OKucieHue
aNKUIOCH30I0B PaCTBOPOM
nepMaHranara kanus. [ano-
TEHHPOBaHHE ATKUIOSH30JI0B
B OOKOBYIO II€TIb.

Ydyenuk HayunrTest
-XapaKTepu30BaTh Bax-
HEHIINE XUMUYECKUE
CBOICTBA apeHOB.
-IIPOTHO3UPOBATh CBOM-
CTBa N3y4aeMbIX BEIIECTB
Ha OCHOBAHUHU TEOPHUHU
XUMHYECKOTO CTPOSHHUS
OpraHUYEKUX BEUIECTB.
-IIPOTHO3UPOBATH CBOM-
CTBa HEM3Y4YEHHBIX Be-
MIECTB 110 aHAIOTHH C
HM3y4eHHBIMHU BEUIECTBA-
MH TOT'O K€ TOMOJIOTHYe-
CKOTO psJia.

-00BACHATH NPaBUIa OPH-
€HTALlMHU 3aMECTUTENEN B
pealcuymx 3aMCIICHUS.
-Ha0II01aTh U OMUCHIBATH
JIEMOHCTPUPYEMBIE OITBI-
THI

IMo3naBaTenbHBIE:
OO0yuyarouuiicss HAy4YUTCs:
— MPOBOANTH HAOIOICHHE U
9KCTIEPHMEHT B COOTBETCTBHUH C
3aJJaHHON CXEMOM,

— yMeTh aHaJIM3UPOBATh, KPH-
THYECKH OLICHUBATh U MHTEP-
NPETUPOBATh MH(POPMALIHIO;
— OCO3HAHHO M aIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATh U
HCTIONB30BaTh Pa3IMYHbIC BU-
ITbI 3HAKOBO-CHMBOJIMIECKHIX
CPEICTB, MOJIEIEH U CXEM ISt
pelIeHns TO3HABATENbHBIX U
y4eOHBIX 3a1a4;
— CTPOUTH JIOTHYECKOE pac-
CyXJICHHE, BKIIFOYAlOIlee ycTa-
HOBJICHUE ITPUYUHHO-
CJICICTBCHHBIX CBS3CH;
PeryasituBnbie:
OO0yyarommiicss HAy4YHTCs:
— OCYIIECTBIATh COTPYIHUYC-
CTBO B 00pa3oBaTeinbHONU Jies-
TEJIBHOCTH — COBMECTHOE
1esienoiaraHye 1 1aHupoBa-
HHE 00IIMX croco00B paboThI;
— OCYLIECTBIIATH 103HABA-
TENBbHYIO peIEKCHIO B OTHO-
IIEHUU JCWCTBUH M0 PELICHUIO

Y odyuaromuxcs 0y-
et ¢h)opMHPOBAHO:
— OCO3HAHHUE U TIOHH-
MaHue Bkiaga Poccun
00IIEMHPOBYIO XHMH-
YECKYIO HayKYy;

— CITOCOOHOCTH Ol1e-
HUBATh MPOOJIEMHBIC
CUTYalluH U OTIepaTHB-
HO MPUHUMATh OTBET-
CTBEHHBIC PEIICHUS

B Pa3NIMYHBIX IPOIYK-
TUBHBIX BUJIAX Aes-
TENbHOCTH;

w




y4eOHBIX U IT03HABATEIBHBIX
3azad;

KommyHnukaTuBHbIC:
OO0yuaromuiics HAy4YHuTCs:
— OCHOBaM KOMMYHHKaTHBHOIT
pedraexcun kak OpHeHTaNH Ha
TO3ULUH IPYTUX JIIOJEH, OT-
JUYHBIX OT COOCTBEHHOM, MO~
HUMaHUE OTHOCUTEIBHOCTH

OLICHOK;

51 | Iomy4enue u [Monyuenue 6ensona u ero YueHUK HAYYUTCS IlosnaBaTe1bHBIC: Y o0yuarommuxcs 0y-
NIPUMEHEHUE romonoros. ITpumenenue -XapaKTepU30BaTh IIPo- OO0yuaromuiicss HAy4YHuTCs: aet copmupoBaHo:
apeHOB TOMOJIOTOB OeH30I1a MBIIUICHHBIE U J1abopa- — OCYLIECTBIIATh CAMOCTOSI- — CITIOCOOHOCTH Ol1e-

TOPHBIE CIIOCOOBI TOITY- TENbHBIN 0TOOP HCTOYHHKOB HHUBaTh NPOOIEMHEIE
YEHHS apEeHOB. nH(pOpMaIN 1 pacHIUPEHHBIH | CHTyalllH U OIepaTHB-
-COIOCTABIIATh XUMHUYeE- MOUCK MH()OPMAIINH C UCTIONb- | HO IPHHUMATh OTBET-
CKHE CBOMCTBA apeHOB C 30BaHUEM PECYpCOB OMONMNOTEK | CTBEHHBIE PEUICHHS
00acTsIMU IPUMEHEHUsI. | ¥ UHTEPHETa B COOTBETCTBHUU C | B PA3IHYHBIX IPOTYK-
-HaOJIIOaTh ¥ OIIMCHIBATh | LEJISIMU M 3a/ladaMH; THUBHBIX BUJAX Jes-
JEMOHCTPUpPYEMBIE ONBI- | — yMETh aHaJIM3UPOBaTh, KPH- | TEIBHOCTH;
THI THYECKH OLICHUBAThH U MHTEP- — TOTOBHOCTB H CIIO-

MIPETHPOBATh NH(OPMAIIHIO; COOHOCTB K OTBET-

— BIIAJETh HAaBBIKAMH [IO3HA- CTBEHHOMY OTHOIIEHHIO

BaTeNNbHOH peduieKcu. K TIPHPOJIE, OCO3HAHNE

PeryasiTuBHbIe: HE0OXOIMOCTH 3a-

O0yuarouuiicss HAy4YuTCs: LIUTHI OKPY>KaloIen

— IUTAHUPOBATh U YIPABIATh cpensl;

JeTEIBHOCTEIO BO BPEMEHH; — XHMHKO-IKOJIOTHYeCcKast

— OCYILECTBIISTH MTO3HABA- KyJbTypa KaK 4acTh 00-

TENbHYIO peIeKCHIO B OTHO- 1ieil KyJabTypbl

IEHUH JEUCTBUH MO PELIeHUIO

y4eOHBIX U ITO3HABATETBHBIX

3azad;

KoMMyHMKaTUBHbBIE:

O0yuaromuiicss HAy4YHuTCs:

— HaBbIKaM 3()(HEKTUBHOTO

COTPYIHHYECTBA B COBMECTHOM

HpOleKTI/IBHOP'I JACATCIIBHOCTH,

— (opMynHpoBaTh COOCTBEH-

HBIE MHEHHE 1 TTO3HIUIO B OT-

HOIICHHUH PA3TIMIHBIX TIPE-

METHBIX cdep.

52 | Ipupoausie [TpuponaHble UCTOYHUKH YT- YYeHUK HayYuTCsA Ilo3HaBaTe/JbHBIE: Y obyuarommxcs 0y-
HUCTOYHUKHU J1eBO10po0B. [IpupoaHblii u -XapaKTepu30BaTh OCHOB- | OOy4awummiicss HAY4YUTCs: et cpopMHPOBAHO:
yrieBoaAopoao0B. l'lOl'IyTHbIl\/'I He(l)TﬂHOﬁ rassl, HBIC HaIlpaBJICHUA UC- — OCYLICECTBJIATH CaMOCTOsI- — OCO3HAHHEC U ITOHHU-
Hed1s, ras, HX COCTaB U MCIOJIL30BaHME. [I0JIL30BaHUs U IIEpEPa- TeJIbHBII 0TOOP UCTOYHUKOB MaHue Bkiaaa Poccun B

yrounb. [lepBuy-
Has nepepabor-
Ka yrIIeBOJO-

Hedh Kak cmech yriieBoo-
ponos. CoctaB HedTH 1 ee
nepepaboTka. [lepBuynas u

0OTKH HE(TH, TPHPOTHO-
O ra3a ¥ KaMEHHOTO YTJIsl

uH(pOpMAIMY U PACIIAPEHHBIN
MOKCK MH()OPMAIIUH C HCIIOIb-
30BaHHEM PECYPCOB OUOIHOTEK

00IEMHPOBYIO XIMH-
YECKYIO HayKy;

— YYBCTBO I'OpJOCTH 3a




POIHOTO CHIPbS

BTOpHYHas nepepaboTka
Hedru. [Teperonka Hedru.
Kpekunr. Pudopmunr.
Hedrenponykrsl. OxraHoBoe
gucio 6en3uHa. OxpaHa
OKpY’Xaromel cpeasl Ipu
HedrenepepaboTKe U TpaHC-
MOPTUPOBKE HEPTETIPOAYK-
TOB.

Kamennsiit yrosns. Kokcosa-

Hue yris. [asnduxanys yris.

DKOJIOTHYecKHe MpoOIIeMEL,
BO3HHUKAIOIINE P UCTIONb-
30BaHUH YIS B KAYeCTBE
TOILINBA

Y MHTEpHETa B COOTBETCTBHU C
LeJISIMH U 33/1a4aMH;
— YMeTb aHaJIN3UPOBATh, KPH-
THYECKH OLIEHNBAThH U HHTEP-
MIPETHPOBATH NH(OPMAIIHIO;
— CTPOHTH JIOTHIECKOE pac-
CyXIICHHE, BKIIFOUAlOIee ycTa-
HOBJICHUE TPUIUHHO-
CIIEICTBEHHBIX CBS3EH;
— BJIaJIeTh HaBBIKAMU M1O3HA-
BaTeNBHOH peduieKchi.
PeryasTuBHble:
OO0yuarouuiicss HAyYnTCs:
— IUTAHUPOBATH U YIPABIATh
NeTeTBHOCTEIO BO BPEMEHY;
— OCYIIECTBIATh COTPYAHUYIC-
CTBO B 00pa3oBaTenbHOU fes-
TEJIFHOCTH — COBMECTHOE
LieJIeTIONaraHue ¥ IUTaHUPOBa-
HUE 00IIMX CIIOCO00B paboThI;
— OCYIIECTBISTE IIO3HABA-
TENbHYIO peIeKCHIO B OTHO-
IIEHUU JCUCTBUH 10 PELICHUIO
y4eOHBIX U TI03HABATEIHHBIX
3am1ad;

KoMMyHMKaTUBHbBIE:
O0yuarouuiicss HAy4YuTCs:
— (opMyIUpOBaTh COOCTBEH-
HbIe MHEHHE U MO3HUIIHIO B OT-
HOILICHUH Pa3INYHBIX MPe-
METHBIX cdep.

POCCHUICKYIO XUMUYE-
CKYIO HayKy;
— CIIOCOOHOCTE OI1e-
HHUBAaTh IPOOIEMHEIE
CHUTYaIlNH U OTIePaTHB-
HO TIPUHIMATh OTBET-
CTBEHHBIE PELICHHS
B Pa3JINYHbIX MPOTYK-
THUBHBIX BHJaX
JeATETBHOCTH;
— TFOTOBHOCTb U CIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOILICHUIO
K IIPHPOJie, OCO3HAHUE
HE0OXOJUMOCTH 3a-
LIUTHI OKpYXKaroIein
Cpesl;

— XMMHKO-3KOJIOTHIECKast
KyJIBTYpa KaK 4acTb 00-
e KyJnbTypbl
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I'my6okas
nepepaboTKa
HedTH. Kpe-
KUHT, pudop-
MUHI

Bropuunas nepepaboTka
HedTH. Kpekunr vepru. [1n-
ponmz. Pudgopmunr

Ydyenuk HayunTest
-ONepHpOBaTh MOHATHAMU
«KPEKHHI», «ITHPOJIH3,
«pr(GOPMHUHTY.
-00BSICHATD OTIMYUS
TEPMHYECKOTO KPEKUHTa
OT KaTaJINTHYECKOTO.
-XapaKTepH30BaTh OCHOB-
HbIE HaIpaBJIeHHs IIy0o-
KO mepepaboTKi HeTH

IHosnaBaTenbHbBIE:
O0yuarouuiicss HAy4YuTCs:
— OCYILECTBJIATH CAMOCTOSI-
TENbHBIN 0TOOP HCTOYHHKOB
UH(OPMAIIMH U PaCIIUPEHHBIH
MOUCK MH(POPMAIIUH C UCTIONb-
30BaHHEM PeCypcoB OHOIHNOTEK
W UHTCPHETA B COOTBETCTBUU C
LETSAMHU U 3a1a4aMu;

— yMeTh aHAJIM3UPOBATH, KPH-
THYECKH OLICHUBATh U MHTEP-
MPETHPOBATh HH(OPMAIIHIO;

PeryasituBHbIe:

O0yuaronuiicss HAy4YHuTCs:
— IUTAaHUPOBATh U YIIPABJIATH
JeATEIBHOCTHIO BO BPEMEHH;
— OCYWIECTBIISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOIT nes-

Y obyuaroumxcs 0y-
et ¢(h)OpMHPOBAHO:
— OCO3HaHHUE U MOHH-
MaHnue Bknajaa Poccun B
00LIEMUPOBYIO XUMU-
YECKYIO HayKY;

— 4yBCTBO FOPJOCTH 3a
POCCHMCKYIO XMMHUYe-
CKYIO HayKy;

— CIOCOOHOCTS O11e-
HHUBAaTh IIPOOIEMHEIE
CHTYaIlNH U OTIePaTHB-
HO NPUHUMATb OTBET-
CTBCHHBIC PCUICHUSA

B Pa3IMYHBIX IIPOAYK-
THUBHBIX BUOAX JCA-
TEJIbHOCTH;

— I'OTOBHOCTD U CIIO-




TEIBHOCTH — COBMECTHOE
LieJIenoaraHue 1 IiaHupoBa-
HHE 00IIMX CIIOcO00B paboTEI;

KommyHukaTuBHbIC:
OO0yuaromuiicss HAy4YHTCs:
— HaBBIKaM 3()()EeKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MPOAYKTHBHOW JIEATENBHOCTH;
— (opMyIupoOBaTh COOCTBEH-
HbIe MHEHHE U [TO3ULIIO B OT-
HOIICHHUH PA3IMIHBIX TIPe-
METHBIX cdep.

COOHOCTB K OTBET-
CTBEHHOMY OTHOIIEHHIO
K IIPHPOJie, OCO3HAHUE
HE0OXOJMMOCTH 3a-
IIATHI OKpY’Karomen
Cpensl;

— XUMHKO-3KOJIOTHYECKast
KyJIbTYpa KaK 4acTb 00-
e KynbTypbl
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I'enetnueckas
CBSA3b MEXKIY
Pa3IMYHBIMU
KJIaccaMH yTJie-
BOJIOPOJIOB

I'enernyeckas cBA3b MEXKAY
Pa3ITMYHBIMH KJIaCCaMHM yTie-
BonopoaoB. KauecTBeHHbIE
PEaKINu Ha HEeTIpeAeIbHbIC
YTII€BOAOPOIBI

Yuenuk Hayunrcst
-OIHCHIBATh TeHEeTHYe-
CKHE CBA3H MEXIY U3y-
YEHHBIMH KIIaCCaMH
OPTaHWYECKHUX COEHHE-
HUH.

-COCTaBJIATh YPaBHEHUS
peaxuuii, WITIoCTPUPY-
IOIINX TeHETHYECKYIO
CBSI3b MKy Pa3INIHbI-
MH yTIIEBOJOPOAAMH.
-COCTaBIIATh YPaBHEHUS
peaxuuii o 3a1aHHON
cXeMe IpeBpalleHuii,
co/ieprKalieil Heu3BecT-
HBIE U YCIIOBHS pPeaKIiid

IMo3naBaTenbHbIE:
OO0yuarouuiicss HAyYUTCS:
— OCYILIECTBISITH CAMOCTOSI-
TEeNbHBINA 0TOOP HCTOYHHKOB
uH(pOpMAIMY U PACIIAPEHHBII
MOUCK UH()OPMAIIUH C UCTIOIb-
30BaHHEM PECYPCOB OUOTHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LEeISIMU 1 3a]]a9aMH;

— YMeTb aHaJIN3UPOBaTh, KPH-
THYECKH OLICHUBATH U HHTEP-
MIPETUPOBATH HH(POPMAIIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO3I1aBaTh, IPeoOpa3oBBIBATh U
UCIIOJIb30BaTh Pa3INYHbIC BH-
JIbI 3HAKOBO-CHMBOJIHYECKUX
CpEICTB, MOZEINEH U CXeM IS
pelLIeHH s T03HABATENIbHBIX
1 y4eOHBIX 3a/1a4;
— CTPOHMTb JIOTHIECKOE Pac-
Cy)XII€HHE, BKITIOYAIOIIee yCTa-
HOBJICHHE [TPUIUHHO-
CJICICTBCHHBIX CBS3CH;
PeryasituBHbIe:
O0yuaronuiicss HAy4YHuTCs:
— IUIAHUPOBATh U yl'lpaB.]'lf[Tb
JeATEIBHOCTHIO BO BPEMEHH;
— OCYLIECTBISITH COTPY/IHUYE-
CTBO B 00pa30BaTeNbHOI 1es-
TENBHOCTH —COBMECTHOE IIe-
JIeroJIaraHre u IJIaHUPOBAHUE
00IIHX CIIOCOO0B PaboTHI;
— OCYILIECTBIISITH MTO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LICHUU JCHCTBHH 10 PEIICHUIO
y4eOHBIX U IT03HABATEIbHBIX
3a1a4;

Y odyuaromuxcs 0y-
et ¢h)opMHPOBAHO:
— CHOCOOHOCTB Ole-
HUBATh MPOOJIEMHBIC
CHTYAIllH U OTIEPATHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PELICHUS

B Pa3NIMYHBIX TPOIYK-
TUBHBIX BUJIaX €S-
TENILHOCTH;

— TOTOBHOCTb H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIIICHHIO
K TIPHPOJIE, OCO3HAHUE
HE0OXOJMMOCTH 3a-
LIUTHI OKpYKaroIIen
cpensl;




KomMmyHHKaTHBHBIE:
O0yuaroumiicss Hay4YuTCs:
— aJIeKBaTHO UCIIOJIB30BaTh
peub IS TUTAaHUPOBAHUS H
PETYIISINN CBOCH AesTeNbHO-
cTy;
— OCHOBaM KOMMYHHMKaTHBHOI1
pedrexcun kak OpUeHTalH Ha
TO3ULUH IPYTUX JIIOJEH, OT-
JUYHBIX OT COOCTBEHHOM, MMO-
HUMaHHE OTHOCHTEIBHOCTH
OLICHOK;
— HaBbIKaM 3()(EKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
IIPOTYKTHBHOI IesTeNEHOCTH;
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T"anorenomnpo-
W3BOJIHBIE yTIIE-
BOJIOPOJIOB

l"anorenonpousBoHbIE yTie-
BOZOPOJOB. Peakiuu 3ame-
IIEHHS TaJIOreHa Ha THIPOK-
CHWJI, HUTPOTPYIILY, LIUaHO-
rpymnny. /lelicTBue Ha rano-
TeHIIPOU3BO/IHbBIE BOJHOTO U
CIMPTOBOTO PacTBOpa LIEJIO-
yn. CpaBHEHHE PEaKIUOHHON
CIIOCOOHOCTH aJIKHUII-, BUHUJI-
(eHmT- 1 OCH3WI TaJOTeHH-
noB. Bzaumopeiictsue aura-
JIOTEHAJIKAHOB C MarHUeM 1
nuHkoM. ITonsaTHE O MeTan-
JIOOPTaHUYECKUX COEUHEHU-
ax. Mcnonb3oBaHue rajio-
TEHIPOU3BOAHBIX B OBITY,
TeXHHKE U B CHHTE3€

Yuenuk HayumuTest
-XapaKTepH30BaTh BaX-
HEeHIINe XUMUYECKHe
CBOICTBA raJIOreHOIPO-
HU3BOJHBIX YTIIEBOJOPO-
JIOB.

-IIPOTHO3UPOBATH CBOM-
CTBa U3y4aeMbIX BELIECTB
HAa OCHOBAHUH TEOPHU
XAUMHYECKOTO CTPOSHHS
OpPraHNYECKHX BEIIECTB.
-COIOCTAaBJIATh XUMHUYE-
CKHE CBOWCTBA raJIOreHo-
TPOU3BOIHBIX YTIIEBOAO-
POJIOB ¢ 00JIaCTSIMU NPH-
MEHEHHUS.

Ilo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCSI:
— yMeTh aHAJIM3UPOBATh, KPH-
THYCCKH OIICHUBATh M UHTEP-
MPETUPOBATH HHPOPMAIIHIO;
— OCO3HAHHO M aJICKBaTHO
CO3l1aBaTh, MPeoOPa3oBbIBATh U
HCTIONB30BaTh Pa3IMYHbIC BU-
ITbI 3HAKOBO-CHMBOJIMIECKHIX
CPEICTB, MOJIEIEH U CXEM JUISt
PpelIeHHs TO3HABATENbHBIX
1 yueOHBIX 3a1ay;

— CTPOUTH JIOTUIECKOE pac-
CYXIICHUE, BKITFOUAIOIIee ycTa-
HOBJICHUE TIPUIUHHO-
CIIEACTBEHHBIX CBS3EH;
— BJIaJIcTh HABBIKAMH TTO3HA-
BaTeNbHOH pediexcuu.
PeryasituBnble:
O0yuaromuiicss HAy4YHuTCs:
— OCYILECTBIISITH COTPY/JHUYE-
CTBO B 00pa3oBaTeNbHOMU Jes-
TEJILHOCTH — COBMECTHOE
IeJIeTIoIaraHKe U MTaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;
— OCYIIECTBIATH TO3HABA-
TEJLHYIO pEIICKCHIO B OTHO-
IEHUH JEUCTBUH MO PELIeHUIO
yqe61-n>1x U ITO3HABATCJIBHBIX
3a1ay;

KoMMyHUKATHBHBIE:
Obyyaronmiicss HayYnTCs:
— OCHOBaM KOMMYHHKAaTHBHOM
pedIieKcHn KaK OpUCHTAINH Ha

Y oGyuaromuxcs 0y-
et chopMHPOBAHO:
— OCO3HaHHUE U MOHH-
MaHue Bkiaza Poccun B
00IIEMUPOBYIO XHMH-
YECKYIO HayKy;

— YyBCTBO F'OPIOCTH 32
POCCHUICKYIO XUMUYE-
CKYIO HayKy;

— CHOCOOHOCTB Ol1e-
HUBATh MPOOJIEMHBIC
CHUTYalllH U OIlePaTHB-
HO TIPUHUMATh OTBET-
CTBEHHBIE PELICHHS

B Pa3JINYHbIX MPOIYK-
THUBHBIX BUJIaX Jes-
TENHOCTH;

— TOTOBHOCTb H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOLICHUIO
K IPUPOJIE, OCO3HAHUE
HE0O0XO0IMMOCTH 3a-
IIUTBI OKPY>KAIOLLEN
cpensl;

— XMMHKO-IKOJIOTHIECKast
KyJIbTypa KaK 9acTb 00-
e KynbTypbl




TO3ULUH IPYTUX JIIOJEH, OT-
JUYHBIX OT COOCTBEHHOM, 1MO-
HUMAaHUE OTHOCUTEIBHOCTH
OLIEHOK;
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Oo6o06imaromiee
MTOBTOPEHHE IO
TeMe «YTIIEBO-
JOPOABD)

Cocrasienue Gpopmyn 1
Ha3BaHHUH YTJIEBOJOPOJOB, UX
TOMOJIOTOB, H30MEPOB.
3amaHus 0 COCTABICHUIO
ypaBHEHU peakuuii ¢ y4a-
CTHEM YTIEBOJOPOJIOB; pEaK-
LU, WIDTIOCTPUPYIOLIHX
TEHETHYECKYIO CBS3b MEXIY
Pa3IMYHBIMH KJIacCaMH yTJie-
BOJIOPOJIOB

YueHUK HAYYUTCS
-CHCTEeMaTH3UPOBATh 1
0000111aTh OTy4eHHbIE
3HAHUS O CTPOCHUH,
CBOMCTBAX, MOJIyYEHUH U
MIPUMEHEHHUH YTJIE€BOIO-
POTIOB.

-COCTaBJIATh 00001Iato-
IIHE CXEMBIL.
-OIHCHIBATh TeHEeTHYe-
CKHE CBA3H MEXIY U3y-
YEHHBIMH KIIaCCaMH
OPTaHWYECKHUX COEHHE-
HUHI

IlosnaBaTe1bHBIC:
OO0yuaromuiicss HAy4YHuTCs:
— OCYILIECTBISITH CAMOCTOSI-
TENbHBIN 0TOOP HCTOUHHKOB
nH(pOpMaIMu U pacHINpEeHHBII
MOUCK HH(OPMAIIUH C UCTIONb-
30BaHUEM PecypcoB OHMOIHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LEeISIMU 1 3a]]a9aMH;

— YMeTb aHaJIN3UPOBATh, KPH-
THYECKHU OLIEHUBATh U HHTEP-
MIPETUPOBATH HH(POPMALIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPEOOPa30OBHIBATE U
HCIIONIb30BATh Pa3IMYHbIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
pelIeH s T03HaBATEIbHBIX
1 y4eOHBIX 3a/1a4;
— CTPOHTB JIOTHIECKOE pac-
CY)X€HHe, BKITIOYAIOIIee yCTa-
HOBJICHHE ITPUIHUHHO-
CJICICTBCHHBIX CBSI3CH;
PeryasiTuBHbIe:
O0yuaromuiicss HAy4YHuTCs:
— OCYILECTBIISITH COTPYJHUYE-
CTBO B 00pa3oBaTenbHONU s1es-
TEITBHOCTH — COBMECTHOE
IieJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00MINX CIIOCOO0B paboTHI;
KoMMyHuKaTHBHBIE:
O0yuaronuiicss HAy4YHuTCs:
— HaBbIKaM 3((HEKTUBHOTO
COTpYIHHYECTBA B COBMECTHOM
HpOleKTI/IBHOI\/'I JACATCIIBHOCTH,
— (opMyIpoBaTh COOCTBEH-
HBIE MHEHHE 1 TTO3HIUIO B OT-
HOIICHHUH PA3TINIHBIX TIPe-
METHBIX cep.

Y odyuaromuxcs 0y-
et ¢(h)opMHPOBAHO:
— CHOCOOHOCTB Ol1e-
HUBATh NPOOJIEMHBIC
CHTYaIllH U OTlePaTHB-
HO TIPUHUMATh OTBET-
CTBCHHBIC PEIICHHUS

B Pa3NIMYHBIX TIPOIYK-
TUBHBIX BUJIAX €S-
TENILHOCTH;
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KontponrsHas
pabota Ne 2 o
TeMe «YTIeBo-
JOPOBD

Kontposns 3HaHUi 0 TEMe
«YTII€BOIOPOABI»

YueHuK HayYuTCst
-OCYILIECTBIISTh MO3HABA-
TEJIBHYIO pedIeKCHIO B
OTHOLIIEHHH COOCTBEHHBIX
JIOCTHKEHUH B Ipoliecce
peuieHys y4eOHBIX ’

Ilo3HaBaTeabHBIC:
O0yuaronuiicss HAy4YHuTCs:
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIONb30BATh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX

Y obyuarouuxcsi 0y-
et chopMHpPOBaHO:
— CIOCOOHOCTH Olle-
HHUBATh MPOOIEMHbIE
CUTYyalluH U ONIePaTHB-
HO NMPUHHUMATh OTBET-




II03HAaBATCIIBbHBIX 3a1a4

CPEICTB, MOJIENEH U CXEM JUIsL
peleHNs TO3HABATENbHBIX
¥ Y4eOHBIX 3aJ1a4;
— CTPOHTH JIOTHIECKOE pac-
Cy)XZIeHHe, BKIIIOYaloIee ycTa-
HOBJICHUE TPUIHHHO-
CIIECTBEHHBIX CBS3EH;
PeryasiTuBHble:
OOyyarouuiicss HAyYnTCsI:
— IUIAHUPOBATh U YIPaBIATH
JeATeTBHOCTEIO BO BPEMEHN;
— CTaBUTbH U ONPEACIATH IICIH,
IUTAHUPOBATH MYTH UX JOCTH-
JKCHUS.

KoMMmyHuKaTHBHBIE:
OOyyarouuiicss HAYYnTCsI:
— (opMyupoBaTh COOCTBEH-
HbIE MHEHHE H MTO3ULIHUIO B OT-
HOILICHUH Pa3INYHBIX PEa-
METHBIX cdep.

CTBEHHBIE PELICHHS

B Pa3JINYHbIX MPOTYK-
TUBHBIX BUJaX Jes-
TEJNBHOCTH;

TEMA 4. KUCJIOPOACOAEPKAILIUE OPTAHUYECKUE COEJUHE-

HUI (18 yacos)
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Cnuptsl

Crnptel. Knaccuguxarys,
HOMEHKJIATypa U H30MepHs
cnupToB. ['oMonornyeckuit
pAx u obmias popmyna mpe-
JIENBHBIX OJTHOATOMHBIX
cnupToB. Pusnueckue cBoii-
CTBa MpeAEIbHBIX OJHOATOM-
HBIX cIMpTOB. Bonopoanas
CBSI3b MEX/ly MOJIEKYJIaMH U
ee BIMSHUE HaT(U3NIECKHe
cBoiicTBa cnupToB. PU3NOIIO-
THYECKOE JeHCTBHE METaHONa
1 5TaHOJIA HA OPTaHHU3M UeJIo-
Beka. [IpombIIeHHBIN CHH-
Te3 Meranona. [lomyyenue
JTaHOJIA: PEeaKIUs OPOKEHHS
IJIFOKO3BI, THApATALA OTHIIC-
Ha. [IpumMeHeHune MeraHomna u
3TaHoNIA

Ydenuk HayuuTcst
-Ha3bIBATh CIIUPTHI 110
MEX1yHApOIHOM HOMEH-
KJIaType.

-00BACHATH 3JICKTPOHHOE
CTPOEHUE MOJIEKYJI U3Y-
YEHHBIX BEILECTB.
-000011aTh 3HAHUS U
JIeTIaTh BBIBOJIBI O 3aKO-
HOMEPHOCTSIX U3MEHEHUH
CBOMCTB B TOMOJIOTHYE-
CKOM pSIIly CITHPTOB.
-XapaKTepH30BaTh MPo-
MBIIJICHHBIC | JTa00pa-
TOPHBIE CIIOCOOBI MOITY-
YC€HUA CIIUPTOB.
-XapakTepu30Bath (hu-
3MOJIOTMUECKOE JEHCTBUE
MeTaHoOJIa ¥ 3TaHOJIa Ha
OpraHM3M 4eJIOoBeKa

IMo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCSI:
— aHANM3UPOBATH, KPUTHUE-
CKHY OI[CHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIHIO;

— (opMyJIpOBaTh THUIIOTE3BI O
CBSI35IX 0OBEKTOB U 3aKOHO-
MEPHOCTSIX ITPOTEKaHUsI PO-
IIECCOB;
— BIIAJETh HAaBBIKAMH MTO3HA-
BaTeNbHOH pediekcuu.
PeryasituBnble:
O0yuarouuiicss HAy4YuTCs:
— OCYILECTBIISTH MTO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LIEHUH JIEUCTBUI MO PEIICHUIO
yqe61-n>1x M ITO3HABATCJIbHBIX
3aj1ay;
— TIpHUJIaraTh BOJIEBBIC YCIITHS
1 TIPE0JI0JICBATh TPYTHOCTH H
TIPEMATCTBYUS Ha ITyTH JOCTH-
JKEHHUS TIeNIel.
KoMMmyHUKaTHBHBIE:
O0yuaronuiicss HAy4YHuTCs:
— aJIeKBaTHO, TOYHO U OCIIe-
JIOBaTeNIbHO OTOOpaXkaTh B
peun (onucanue, 00bICHEHHE)
COZIepKaHHE COBEPIIAEMBIX

Y odyuaromuxcs 0y-
et chopMHPOBAHO:
— LEJIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
OlIee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIbHBIC HHTEPECHI,
YMEHHE yIPaBIATh
CBOEM Mmo3HaBaTeIbLHON
JIeSITETBHOCTBHIO;

— TOTOBHOCTH K pelre-
HUIO TBOPYECKHX 3a/1a4,
CIOCOOHOCTH OIICHH-
BaTh NPOOIEMHbIE CH-
Tyauym U OII€PATUBHO
IPpUHUMATb OTBECT-
CTBEHHBIC PEIICHHUS B
Pa3INYHBIX IPOIYK-
TUBHBIX BUJIAX Jesi-
TENEHOCTH;

— IPUHATHE U peau-
3alus UEHHOCTEH 3]10-
POBOTO U 6E30MaCHOTO
o0pasa XH3HH, yMEHUE
OCYIIECTBISITH NPODH-
JIAKTHKY U OKa3bIBaTh




neiicTBui Kak B popme
TPOMKOH COLMATN3UPOBAHHOMN
peuw, Tak 1 B popMe BHYTpEH-
Hell peul, Kak B yCTHOH, TaK 1
B MICEMEHHOM (hopMe.

MEPBUYHYIO MEAUIIMH-
CKYIO ITIOMOIIIb, 3HAHUE
OCHOBHBIX 037J0pOBH-

TEJBHBIX TEXHOJIOTHH.
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XuMH4JecKue
CBOICTBA U
MOJTy4eHHe
CIIHPTOB

Xumu4eckue cBoiicTBa crup-
TOB: KMCJIOTHBIE CBOICTBA
(B3auMo[eiicTBIE C HATPUEM
KaK CII0CO0 yCTaHOBJICHHS
HaJIMYHS THIPOKCOTPYIIIE);
peaKIuy 3aMeneHus THAPOK-
CHJIBHOH I'PYIIIBI Ha TAJIOT€H
Kak CIIOC0O0 IOJTydeHHsI pac-
TBOpPUTEIICH; MEXMOJICKYJIIIP-
Has ¥ BHYTPHMOJIEKYJIIpHAs
JIeTUApaTanus; o0pa3oBaHUe
CJIO’KHBIX 3()HPOB C HEOpra-
HUYECKIMHU M OpPTaHHIECKH-
MH KHCJIOTaMH; TOPEHHE;
OKHCJICHUE OKCHJIOM Me-
nu(1T), mokucIeHHBIM pac-
TBOPOM IIepMaHraHaTa Kajius,
XPOMOBOI CMECBIO; PEaKLIUU
YTIIEBOAOPOIHOTO paUKaa.
CpaBHeHHE pPeaKIIHOHHOM
CIOCOOHOCTH TIEPBHYHBIX,
BTOPHUYHBIX M TPETHYHBIX
OJTHOATOMHBIX CIIHPTOB B
peakiuu 3aMenieHus. AJKo-
royAThl. [ Haposn3, ankumim-
poBaHue (CHHTE3 MPOCTHIX
3¢upoB 1o BuiesmMcony).
D¢upst HochOpHBIX KHCIOT.

YueHUK HAYYUTCS
-XapaKTepH30BaTh BaX-
HeHIe XUMUYECKHE
CBOMCTBA CIIMPTOB.
-IIPOTHO3UPOBATh CBOM-
CTBa M3yYaeMbIX BEIIECTB
Ha OCHOBAaHUH TEOPHUHU
XUMHYECKOTO CTPOCHHUS
OpPTraHWYECKHX BEIIECTB.
-IIPOTHO3UPOBATh CBOMI-
CTBa HEM3YUCHHBIX Be-
IIECTB 110 aHAIOTHH C
N3y9IEeHHBIMH BEIECTBA-
MH TOT'O )K€ TOMOJIOTHYe-
CKOTO psiza.
-COIOCTABISITh XUMHUYe-
CKH€ CBOWMCTBa CIIUPTOB C
007acTsIMH IPUMEHEHUSI.
-HCCIIeI0BAaTh CBOMCTBA
N3yJaeMbIX BEIECTB.
-HaOIIOAaTh NEMOHCTPH-
pYEMBIE U CaMOCTOSTENb-
HO TIPOBOANMBIE OMBITHL
-HaOJII0aTh ¥ ONUCHIBATh
XUMHYECKHE PEaKIIH C
TTOMOIIIBIO POIHOTO SI3BIKA
1 SI3BIKa XUMUH.
-coOMIOIaTh TIpaBmiIa U
MpHUeMBI 0e30TTaCHOM
paboTHI ¢ XUMHYECKUMU
BEIllECTBaMHU U Jlabopa-
TOPHBIM 000PYI0BaHUEM

IlosnaBaTenbHBIC:
OOyyarouuiicss HAy4YnTCsI:
— MPOBOAUTH HAOJIOICHHE U
9KCIIEPHUMEHT B COOTBETCTBHUH C
3aJlaHHON CXEMOM;

— OCHOBaM peaJTH3aliH 1po-
eKTHO-HCCIIeJOBATEILCKOH
NeTeTbHOCTH, BKIIIOYAst OIpe-
JeJIeHHe [eliel 1 3a/1ad Hccie-
JOBAaHUS U IUITAHUPOBAHHUS €TO
peanu3anuy Hox PyKOBOA-
CTBOM YUHTeIIS;

— aHANM3UPOBATH, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIHIO;

— OCYILIECTBIIATH CAMOCTOSI-
TEIbHBIN 0TOOP HCTOYHHKOB
nH(pOpMaIK U pacIINpPEeHHBII
TTOVCK MH(OPMAIINH C UCTIOIb-
30BaHHEM PECYpPCOB OUOIHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEISIMU U 33]1a4aMH;

— (opMyJIpOBaTh THUIIOTE3BI O
CBSI35IX 0OBEKTOB U 3aKOHO-
MEPHOCTSIX ITPOTEKaHUsI PO-
I[ECCOB;

PeryasituBHble:
O0yuarouuiicss HAy4YuTCs:
— OCYIIECTBISTH CAMOPETYJIs-
110 B 00pa30BaTeNIbHOM Jiesi-
TENBHOCTH, OTIPEACNATh IPHO-
PUTETHI LleJ'lel\/'I C YyUE€TOM IIpU-
HATBIX ]_IeHHOCTeﬁ " )KU3HCH-
HBIX IIJIAHOB,

— OCYIIECTBIIATE TTO3HABA-
TENBbHYIO pepIeKCHIO B OTHO-
IEHUH JEUCTBUH 1O PELICHUIO
y4eOHBIX U ITO3HABATEIBHBIX
3azad;

KoMMmyHUKaTHBHBIE:
O0yuaromuiicss HAy4YHuTCs:
— COIJIaCOBBIBATH IIO3UIIMH,
JIOTOBAapUBAThLCS M IPUXOIUTD
K 00IIeMy peIeHHIO B COB-

Y odyuaromuxcs 0y-
aet copmupoBaHo:
— LEJIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
IOLIee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHI,
YMEHHE yIPaBIATh
CBOEM M03HaBaTEIbHON
JIeSITETBHOCTBIO;

— TOTOBHOCTH K pelIe-
HUIO TBOPYCCKUX 3aJa4,
CHOCOOHOCTH OIICHHU-
BaTh MPOOJIEMHBIEC CH-
Tyalluy U OTICPaTHBHO
MIPUHUMATH OTBET-
CTBEHHBIC PEIICHHUS B
Pa3IUYHBIX TIPOIYK-
TUBHBIX BUJIAX Jes-
TENBHOCTH;

— MPUHATHE U peau-
3a1ysl IEHHOCTEeH 3710~
poBoro u 6e30macHoro
o0pasa )KU3HHU, yMEHHE
OCYIIECTBIATH MPOdu-
JIAKTHUKY U OKa3bIBaTh
MEPBUYHYIO MEIUITHH-
CKYIO TTOMOIIIb, 3HAHHE
OCHOBHBIX 03/10pOBH-
TCJIIBbHBIX TeXHOJ’lOl"PIﬁ.




MECTHOM JeATEIbHOCTU Ha
OCHOBE y4€Ta pa3HbIX MHEHHUH,
TIO3HIHH, HHTEPECOB, B TOM
qHCIe B

CUTyalluy KOH(IINKTA U CTOJIK-
HOBEHUS HHTEPECOB;

— aJIeKBaTHO, TOYHO U TIOCIIe-
JIOBaTENIbHO O0TOOpaXkaTh B
peuu (onucanue, 00bSICHEHNUE)
CofiepKaHHe COBEPIIAEMBIX
JeHCTBUH Kak B popMe TpoM-
KOH colnalu3upoBaHHOH peuy,
TaK U B (popMe BHYTpPEHHEN
pedH, KaK B YCTHOM, TaK U B
MUCBMEHHOM (hopme.
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[IpaxTuueckas
pabora Ne 3.
«[Tonyuyenue
OpoMdTaHa

[ony4yenune 6poMdTaHa U3
9TaHoNa U OpoMHIa HATPHUSL

YyeHUK HAYYHTCS
-[IPOBOJIUTH XMMHUYECKUH
9KCHEPUMEHT MO MOJTy4e-
HUIO OpOMITaHa.
-HaOJII0aTh ¥ ONUCHIBATh
CaMOCTOSITEIBHO MTPOBO-
JIIMBIE OIBITHI C TOMO-
IIBIO POJHOTO SI3bIKA U
SI3bIKA XUMHH.
-coOMIOIaTh TIpaBmiIa U
MpHUeMBI 0€30TTaCHOM
paboTHI ¢ XUMHYECKUMHU
BEIIECTBAMH U J1abopa-
TOPHBIM 000PYIOBAaHHEM.

Ilo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCSI:
— MPOBOAMTH HAOIIOICHHE H
9KCTIEPUMEHT B COOTBETCTBHUH C
3aJaHHON CXEMO;

— OCHOBAaM peaJIN3alH IIPo-
eKTHO-HCCIIeJOBATEILCKOH
NeSITeNbHOCTH, BKIIIOYAs OTIpe-
JlelieHue 1esel u 3amgay uccie-
JIOBaHHSA U IUTAHUPOBAHUS €r0
peanu3anuy moJ pyKoBoI-
CTBOM YUHUTEJIS;
— aHaJM3UPOBATh, KPUTHYEC-
CKH OIICHUBATh M HHTEPIIPETH-
poBaTh HHPOPMALIHIO;
— CaMOCTOSITEIEHO CTPOUTH
JIOTHYECKOE JTOKa3aTeIbCTBO;
PeryasituBnble:

O0yuarouuiicss HAy4YuTCs:
— OCYILLECTBIISITH CaMOperyJIs-
U0 B 00pa30BaTeNIbHOM fes-
TENBHOCTH, OTIPEICNSATh IPHO-
PUTETHI uenef/i C y‘{eTOM npu-
HATBIX I_IeHHOCTeﬁ " XXU3HCH-
HBIX TUTaHOB;
— CaMOCTOSITEIFHO Pealln30-
BEIBATH,
KOHTPOJHMPOBATH M OCYIIECTB-
JIATh KOPPEKLUIO YueOHOH U
MO3HABATEIIBHOM JIEATEILHO-
CTH;

KoMMmyHUKaTHBHBIE:
OOyuarommuiicss HAy4YHTCs:
— UHTETPUPOBATHCS B TPYIITY

Y oGyuaromuxcs 0y-
et chopMHPOBAHO:
— TOTOBHOCTH K pelire-
HUIO TBOPYCCKUX 3aJa4,
CHOCOOHOCTH OIICHHU-
BaTh MPOOJIEMHBIEC CH-
Tyalluy U OTICPaTHBHO
NPUHAMATD OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX TIPOIYK-
THUBHBIX BUIAX JesI-
TENBHOCTH;




CBEPCTHUKOB,
yCTaHaBIMBaTh MEXKIMIHOCT-
HBIE OTHOIICHUS U CTPOUTH
MIPOJYKTHBHOE B3aNMOJICH-
CTBHUE B Pa3IMYHEIX cepax;

— aJIeKBaTHO, TOYHO U ITOCIIe-
JIOBaTENIbHO O0TOOpaXkaTh B
peuu (onucanue, 00bSICHEHNUE)
CofiepKaHHe COBEPIIAEMBIX
JecTBUH Kak B hopMme rpoM-
KOH colnanu3upoBaHHOH peuy,
Tak u B popMe BHYTPECHHEH pe-
YH, KaK B YCTHOM, TaK U B IIHCh-
MEHHOM (hopme.
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MHoroaToMH-
bIe CIIUPTHI

MHOroaToMHbI€ CIIUPTHI.
OTHICHTINKOIb ¥ TIHIEPHH
KaK MPEACTABUTENN TIPEIEb-
HBIX MHOTOaTOMHBIX CIIHPTOB,
uX GU3NYECKUe U XUMHYe-
ckue cBoiicTBa. KauecTsen-
Hasl peaknusi Ha MHOTOATOM-
HBIE CIIUPTHI U €e IpUMeHe-
HUE JUIS paclO3HaBaHMUS TIIH-
I[EpHHA B COCTaBe KOCMETH-
yeckux cpeactB. CuHTE3 IH-
OKCaHa U3 STHUJICHTITHKOJIS.
TOKCHYHOCTD ITUIICHTIIMKO-
1. [IpakTHueckoe npuMeHe-
HUE 3THJICHTJINKOJIS ¥ TIIHILIE-
puHa.

YyeHUK HAYUYHTCS
-Ha3bIBaTh MHOT'0ATOM-
HBIE CITUPTHI 10 TPHBH-
AJIBbHOM U MEXIYHapO-
HOI HOMEHKJIaType.
-00BSICHSTH JIEKTPOHHOE
CTPOCHUE MOJIEKYJI U3Y-
YCHHBIX BCIIECTB.
-XapaKTepH30BaTh BaX-
HeHIIMe XUMUYeCcKHe
CBOMCTBa MHOT'OATOMHBIX
CIIHPTOB.
-IIPOTHO3UPOBATH CBOM-
CTBa M3y4aeMbIX BELIECTB
Ha OCHOBAHUHU TEOPHUHU
XUMHYECKOTO CTPOSHUS
OpPraHNYECKHX BEIIECTB.
-COTIOCTaBIIATh XUMHUYe-
CKH€ CBOMCTBAa MHOT'O-
ATOMHBIX CITUPTOB C 00-
JIACTAMH IPUMCHEHHUS.
-HabJI01aTh CAaMOCTOSI-
TEJIbHO IMPOBOJAUMBIC
OIIBITHI.

-Ha0II01aTh U OUCHIBATH
XUMHYECKIE PEAKIIH C
TTOMOIIBIO POJTHOTO SI3BIKA
U SI3bIKa XUMHHU.
-HJCHTU(QHUIUPOBATH
MHOI'0ATOMHBIC CIIUPTHI C
MOMOIIIBIO KAYECTBEHHBIX
peaxuuii.

-co0JToIaTh MpaBuia U
nipueMsl 6e30nacHoM
paboThI ¢ XUMHICCKAMH

Ilo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCsI:
— MPOBOAUTH HAOIOICHHE U
9KCTIIEPHMEHT B COOTBETCTBHUH C
3aJaHHON CXEMO;

— aHaAM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIHIO;
— CaMOCTOSITEIEHO CTPOUTH
JIOTHYECKOE JTOKa3aTeIbCTBO;
— BJIaJIcTh HABBIKAMH TTO3HA-
BaTeNbHOH pedekcuu.
PeryasiTuBHbIe:
O0yuaromuiicss HAy4YHTCs:
MO3HABATENBHYIO Pe(IICKCHIO B
OTHOIICHUU JISHCTBHI IO pe-
MICHUIO YIeOHBIX U TI03HABA-
TEJIFHBIX 33/1aY;
— TPUJIAraTh BOJICBBIC YCHUIIHS
¥ TIPEOJI0NIEBATh TPYIHOCTH H
NPETSTCTBHS Ha ITyTH JOCTH-
JKEHUS Lene.
KoMMmyHUKaTHBHBIE:
O0yuaronuiicss HAy4YHuTCs:
— COIJIaCOBBIBATH IO3UIIMH,
JIOTOBApUBATHCS M PUXOTUTD
K 00IIeMy peIIeHHIO B COB-
MECTHOM JIeATEIHHOCTH Ha
OCHOBE y4YeTa Pa3HbIX MHEHHIA,
MO3UIIHH, UHTEPECOB, B TOM
qHCIe B
CUTyaluu KOHQIIUKTA U CTOJIK-
HOBEHUsI HHTEPECOB; JICSITEIIb-
HOCTH;
— aJIeKBaTHO, TOYHO U I1OCIIe-

Y oGyuaromuxcs 0y-
net cpopMHUpPOBaHO:
— LEJIOCTHOE MUPOBO3-
3peHHE, COOTBETCTBY-
IOIIEe COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIPaBIATh
CBOEH MTO3HABATEIHHOM
JIeSITETBHOCTBIO;

— FOTOBHOCTb K peliie-
HUIO TBOPYECKHX 3a]1a4,
CHOCOOHOCTD OIICHHU-
BaTh MPOOJEMHBIE CH-
TyaluH U OIePaTHBHO
MIPUHUMATH OTBET-
CTBEHHBIC PEIICHHUS B
Pa3IUYHBIX IPOTYK-
TUBHBIX BUJIAX Jes-
TENbHOCTH;

— IPUHATHE U peau-
3alus UEHHOCTEH 3]10-
POBOTO U 6E30MaCHOTO
00pasa )KU3HU, yMEHHE
OCYIIECTBIATH POdu-
JIAKTHUKY U OKa3bIBaTh
MEPBUYHYIO METUIIHH-
CKYIO ITOMOIIIb, 3HAaHHE
OCHOBHBIX 03J10pPOBH-
TCJIIbHBIX TeXHOJ’lOFHi’I.




BEIIECTBaMH U J1abopa-
TOPHBIM 000pyOBaHHUEM.

JIOBaTENbHO OTOOpaXkaTh B
peuu (onucanue, 00bSICHEHNUE)
coJiep>KaHKe COBEpIIaeMbIX
JeHCTBUH Kak B popMe TpoM-
KOH coluanu3upoBaHHOH peuy,
Tak u B popMe BHYTPECHHEH pe-
YM, KaK B YCTHOM, TaK U B IHCh-
MEHHOMH (opme.
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denHotbl

®enonsl. CTpoeHue, H30Me-
pus 1 HOMEHKIaTypa (eHo-
10B. B3anMHoe BimsiHHE aTo-
MOB B MOJIEKyJIe (peHoIa.
duznueckre 1 XUMIUYECKUE

CBOWCTBA (I)CHOJ'Ia " KpPE30JIO0B.

Kucnotusie cBoiictBa deHo-
JIOB B CPaBHEHHH CO CIIMpPTa-
MH: peaKkluy C HaTpUeM, TU/i-
poxcuznom Hatpus. Peakiuu
3aMelIeHns B GEH30IEHOM
KOJIbLIE (TAJIOTEHHPOBAHUE
(6poMupoBaHue), HUTPOBa-
Hue). OxucieHne GeHomnos.
KauecTtBenHble peakiiuu Ha
¢enomn. [Tomyyenue denomna.
[Ipumenenne penoma.

Y4eHUK HAyUHTCH
-Ha3bIBaTh (PEHOJBI IO
MEKTyHapOJIHOH HOMEH-
KJIaType.

-00BSICHSTB JIEKTPOHHOE
CTPOCHUE MOJICKYIT U3Y-
YEHHBIX BEIECTB.
-OIpe/ieNIATh BIMSHNE Ha
PEaKIHOHHYIO CIIOCO0-
HOCTh (peHoIa p-TT-
CONPSDKEHNSL.
-XapaKTepH30BaTh BaX-
HEeWIIne XUMHIECKHe
CBOWCTBA ()CHOJIOB.
-IIPOTHO3UPOBATh CBOM-
CTBa U3YyYaeMbIX BEIICCTB
Ha OCHOBaHHHU TEOPHU
XUMHYECKOTO CTPOCHUS
OpPraHWYeCKHX BEIIECTB.
-COIOCTABIISITh XUMUYe-
CKHe CBOWCTBa (peHOJIOB C
00acTsIMU TPUMEHEHUS.
-UCcleIoBaTh CBOMCTBA
H3y4aeMbIX BELIECTB.
-Ha0I01aTh CaMOCTOSI-
TEJBEHO MPOBOANMBIC
OIIBITHI.
-Ha0II01aTh U OMUCHIBATH
XUMHYECKHE PEaKIIHU C
HOMOIIBIO POJTHOTO SI3BIKA
" A3bIKa XUMHUU.
-HACHTHGUIMPOBATH
(eHOITBI ¢ TOMOLIBI0
KaueCTBEHHbBIX PEaKIHi.
-co0JII01aTh NpaBUiIa 1
npueMsl 6e30nacHoN
paboThl ¢ XUMUYECKUMU
BEIIECTBaMHU U Jlabopa-
TOPHBIM 000pyJJOBaHUEM.
-coOrOIaTh TpaBHIIa
9KoJIOrHyYecKoi Ge3omac-

Io3naBaTenbHbIC:
O0yuarommiicss Hay4YuTCs:
— TPOBOANTH HAOIIOCHNE 1
9KCTIEPHMEHT B COOTBETCTBHUH C
3aJaHHON CXEMO;

— aHAM3HUPOBATh, KPUTHUE-
CKH OI[CHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIHIO;
— (opMyIpOBATH THUIIOTE3HI O
CBSI35IX 00BEKTOB U 3aKOHO-
MEPHOCTSIX IPOTEKAHHUS ITPO-
LIECCOB;
— CaMOCTOSITETIEHO CTPOUTH
JIOTHYECKOE JOKa3aTeIbCTBO;
— BIIAJETh HAaBBIKAMH [IO3HA-
BaTeNbHOH pediekcuu.
PeryasituBnble:
O0yuarouuiicss HAy4YuTCs:
— OCYILECTBIISTH TO3HABA-
TENbHYIO peIeKCHIO B OTHO-
IICHUU JICHCTBUH 10 PEIICHUIO
y4eOHBIX U ITO3HABATEIBHBIX
3azad;
— TIpHUJIaraTh BOJIEBBIC YCHITHS
1 TIPEOJI0JIEBATh TPYTHOCTH H
MIPEMATCTBUSHA ITYTH JTOCTHKe-
HUS Lenei.
KoMMmyHUKaTHBHBIE:
O0yuaronuiicss HAy4YHuTCs:
— COIJIaCOBBIBATH IIO3UIIMH,
J0TroBapuBaThbCAa U NMPUXOAUTH
K 00IIeMy peIIeHHIO B COB-
MECTHOH JESTENFHOCTH Ha
OCHOBE y4eTa pa3HbIX MHEHHH,
TIO3HIHI, THTEPECOB, B TOM
qHuCIe B
CUTyaluu KOHQIIUKTA U CTOJIK-
HOBEHUA UHTECPECOB,
— aJIeKBaTHO UCIIOJIB30BaTh
peub ISl IUITAaHUPOBAHHUS U
PETYISIIMN CBOCH e TeNbHO-

Y obyuarouuxcsi 0y-
AeT cOpMHPOBAHO:
— IIEJIOCTHOE MUPOBO3-
3peHUE, COOTBETCTBY-
IOIIlee COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKH;

— YCTOWYMBBIE MTO3HA-
BaTeNbHbBIC HHTEPECHI,
YMEHHE yIIPaBIsTh
CBOEH M03HaBaTEeIbHON
JIeTeNTbHOCTBIO;

— TOTOBHOCTB K pellle-
HHIO TBOPYECKUX 3aj1ad,
CHOCOOHOCTH OLICHU-
BaTh MPOOJIEMHBIE CH-
TyaIluH U OTIEPaTUBHO
MPUHUMATH OTBET-
CTBEHHBIE PELICHHS B
Pa3IMYHBIX TPOIYK-
TUBHBIX BUJAX Jes-
TEJILHOCTH;

— TPUHATHE U pean-
3a1us HEHHOCTeH 3110-
poBoro 1 6e30MacHOTO
o0pasa )KU3HU, yMEHHE
OCYIIIECTBISITH
npoGUIAKTHKY U OKa-
3BIBATh NIEPBUYHYIO
MEIULIMHCKYIO I10-
MOIIlb, 3HAHHE OCHOB-
HBIX 03J0POBUTENHHBIX
TEXHOJIOTHH.




HOCTH IIpu paboTe ¢ de-
HOJICOJICPIKAILMMH MaTe-
pHanamu

cTy;
— aJIeKBaTHO, TOYHO U IIOCIIe-
JIOBaTeNIbHO 0TOOpaXKaTh B
peun (onmcanue, 00bICHEHHE)
coziepKaHHe COBEPIIAEMBIX
JeHCTBUH Kak B popMe TpoM-
KO COLMaJIM3UPOBAHHON peun,
Tak 1 B popMe BHYTPEHHEH
peuH, Kak B yCTHOM, TaK U B
MUCBMEHHOMH (opMe.
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Pemenue 3agau
1 BBINTOJTHEHNE
yHIpaKHEHUH
1o teme «Crup-
THI U (PCHOTIBI»

Brimonsenue ynpakHeHuil mo
Teme «CrmpTh 1 pEeHONIBI»,
Ha COCTaBJICHUE YPaBHCHUI
peaxuuii, COOTBETCTBYIOIIUX
3aaHHBIM CXEMaM, COZep-
XKAIIIM HEU3BECTHBIC BelIle-
cTBa. Pemenue 3anau

YuyeHuk Hay4uTCsl
-BBIABJIATH B3aIMHOE
BJIMSTHHE aTOMOB B MOJIe-
KyJIax OPTaHUYECKUX
COEIMHEHUH Ha IIpuMepe
CpaBHEHHUS CBOMCTB O€H-
301a, eHona, anudaru-
YECKOTo CIHpTA.
-HCIIOJIb30BaTh AITOPUT-
MBI [IPY pEeIIeHUH 3a1ad.
-COCTaBJIATh YPaBHEHUS
T10 3aJITaHHBIM CXeMaM
NpeBpalleHui

IlosnaBaTe1bHBIC:
OO0yuaromuiicss HAy4YHuTCs:
— aHAM3HUPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaThk HHPOPMAIHIO;

PeryasitTuBHbIe:
OOyyarouuiicss HAYYnTCSI:
— CaMOCTOSATEIBHO PeaTn30-
BEIBaTh, KOHTPOJIMPOBATh U
OCYIIECTBIISATH KOPPEKLIHUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeSATEIBHOCTH;

— OCYIIECTBIATH MTO3HABA-
TEJFHYIO pEIICKCHIO B OTHO-
IEHUH JEUCTBUH 1O PELICHUIO
y4eOHBIX U ITO3HABATEIBHBIX
3a1a4;
— TpUJIaraTh BOJIEBBIC YCHITHS
Y [IPEO00JIEBaTh TPYAHOCTH U
NPETSTCTBHS Ha ITyTH JOCTH-
JKCHUS LieNen.
KoMMyHMKaTUBHbBIE:
O0yuarouuiicss HAy4YuTCs:
— COTJIACOBBIBATh MO3UIINH,
JIOrOBapyBaThCS ¥ NPUXOAUTD
K 00IIleMYy PELICHUIO B COB-
MECTHOH AeATEILHOCTH Ha
OCHOBE y4eTa pa3HbIX MHEHHUH,
MO3UIHH, UHTEPECOB, B TOM
qHcIe B
CUTyallnl KOH(IINKTA U CTOJIK-
HOBEHUS HHTEPECOB;
— aJIeKBaTHO, TOYHO U IIOCIIe-
JIOBaTeNIbHO 0TOOpaXkaTh B
peun (omnucanue, 00bSICHEHNUE)
COZIepKaHHE COBEPIIACMBIX
JEHCTBUI Kak B popMe rpoM-
KOH colualu3upOBaHHOH peuy,
TaK U B ()OpMe BHYTpEeHHEH

Y odyuaromuxcs 0y-
et ¢(h)opMHPOBAHO:
— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHI,
YMEHHE yIPaBIATh
CBOEH MMO3HABATEIHHOM
JIeSITETBHOCTBIO;

— TOTOBHOCTH K pelIe-
HUIO TBOPYCCKUX 3aJa4,
CHOCOOHOCTh OIICHH-
BaTh MPOOJIEMHBIEC CH-
Tyalluy U OTICPaTHBHO
MIPUHUMATH OTBET-
CTBEHHBIC PEIICHHUS B
Pa3IUYHBIX TIPOIYK-
TUBHBIX BUJIAX Jes-
TENBHOCTH;




peuH, Kak B yCTHOM, TaK U B
MUCBMEHHOM (opMe.

65 | Kapb6onumbHsie Kap6oHunpHbIe COEUHEHUS. Y4yeHUK HAYYHTCS Ilo3naBaTe/1bHbBIE: Y oGyuarommuxcst 0y-
COCIMHEHMS: AJBJIETU]IB] M KETOHBI. JJIeK- | -Ha3bIBaTh KapOOHWIbHBIE | Ofydaronimiicss HAYyIuTCs: aet copmupoBaHo:
HOMEHKJIATypa, TPOHHOE U NIPOCTPAHCTBEH- COEIMHEHHS 110 TPUBH- — aHAM3UPOBATh, KPUTHUE- — IIEJIOCTHOE MUPOBO3-
H30MepHs, pe- HOE CTPOEHHE KapOOHWIPHOH | alnbHOI M MEXXTyHapoa- CKHY OIICHUBATh U HHTEPIPETU- | 3pEHHE, COOTBETCTBY-
AKIMH [IPUCO- TPYIIIB, €€ MOIIPHOCTD 1 HOI HOMEHKIIAType. poBaTh HHPOPMAIIHIO; IOIIEE COBPEMEHHOMY
€AUHEHUs nossipusyemMocts. Knaccupu- | -0OBSCHATB 3JEKTPOHHOE | — (OPMYJIMPOBATH TUIIOTE3bI O | YPOBHIO Pa3BUTHS

KaIys albIETUA0B U KETOHOB. | CTPOSHUE MOJIEKYI U3Y- CBSI35IX 0OBEKTOB U 3aKOHO- HayKH;
CrpoeHue NpeaenbHbIX alb- YEHHBIX BEILECTB. MEPHOCTSIX MIPOTEKAHHUS MIPO- — YCTOWYMBBIE O3HA-
nerugoB. ['omonoruueckuit -00001aTh 3HAHUS U 1[ECCOB; BaTeNbHbBIC HHTEPECHI,
psiZl, HOMEHKIIATypa, H30Me- Jie7aTh BBIBOJIBI O 3aKO- — CaMOCTOSITEJIbHO CTPOUTH YMEHUE yNPaBIATh
pus IpeJebHBIX albJCTUI0B. | HOMEPHOCTSIX U3MEHEHUH | JIOrMYecKoe JOKa3aTelbCTBO; CBOEH MO3HaBATENBHOM
CTpoeHue MOJICKYIIbI CBOWCTB B TOMOJIOTHYE- — BJIaJICTh HaBbIKAMU [103Ha- JIeSITEIbHOCTBIO;
anetoHa. ['omonornuecknit CKOM psily aJbJIeTHAOB U | BaTeIbHOH pedIIeKCHH. — FOTOBHOCTb K perie-
psiI, HOMEHKJIATypa ¥ U30Me- | KETOHOB. PeryisiTUBHbBIE: HHIO TBOPYECKHUX 3a/ad,
pus keroHoB. O0mas Gopmy- | -xapakTepu3oBaTh Baxk- O0yuarouuiicss Hay4YuTCs: CIOCOOHOCTH OIEHH-
J1a IpeIeTbHBIX albJCTHAOB U | HelIne XUMIIeCKUe — OCYIIECTBIATH TO3HABA- BaThb NPOOIEMHBIE CH-
keToHOB. Du3myeckue cBo- CBOMCTBa KApOOHMIBHBIX | TENBHYIO Pe()ICKCHIO B OTHO- TyalluH U OTIePaTUBHO
cTBa (hopManbIerua, are- COCJIMHEHHUH. LICHWH JISUCTBUH 1O PEIEHUIO | IIPUHUMATh OTBET-
TanpJerua, arerosa. [lons- -CpaBHMBATh PEAKIHOH- y4eOHBIX U ITO3HABATEIbHBIX CTBEHHBIE PELICHHS B
THE O KETO-EHOJIbHOH TayTo- | HYIO CIIOCOOHOCTH alblie- | 3ajau; Pa3IHYHBIX TPOIYK-
MepHH KapOOHHUIIBHBIX CO- THJIOB U KETOHOB B peaKk- | — NpHarath BOJEBbIC YCHIIUS | THBHBIX BHJAX JIes-
enuHeHni. XUMHIIecKue IUSX TPUCOCINHEHHS. 1 TIPE0JI0JIeBATh TPYTHOCTH H TENHOCTH;
CBOMCTBA IPEETIbHBIX allbJie- | -ONEepPHPOBATH MOHIATHEM TIPETATCTBYUS Ha ITyTH JOCTH- — TPUHATHE U pean-
THJIOB U KETOHOB. Peakiim «KETO-E€HOIIbHAS TAyTO- KEHHS IeNeil. 3a1ys IEHHOCTeH 3710~
MIPUCOEUHEHHS BOMBL, CITHP- | MEPH». KoMMyHHKaTHBHBIE: poBoro n 6e30macHOro
TOB, IMAHOBOJIOPO/Ia U TH/I- O0yuarouuiicss HAy4YuTCs: o0pasa *KHU3HH, yMEHHE
pocyibdura Harpus. Cpas- — COIJIaCOBBIBATh MO3UIHUH, OCYIIECTBISITh NPodHu-
HEHME PeaKLOHHON croco0- JIOrOBapyBaThCS ¥ MPUXOAUTD JIAKTHKY U OKa3bIBaTh
HOCTH aJIbJIETHJIOB U KETOHOB K 00II[eMy PEIIeHHIO B COB- MEePBUYHYIO MEAUIIMH-
B PEaKLUsIX MPUCOCIMHEHUS MECTHOM e TeIbHOCTU Ha CKYIO IOMOIIb, 3HAHHE

OCHOBE y4eTa pa3HbIX MHEHHH, | OCHOBHBIX 03/[0POBH-

TIO3HIHI, HTHTEPECOB, B TOM TEJILHBIX TEXHOJIOTHUH.

qHcIe B

CUTyallnl KOH(IINKTA U CTOJIK-

HOBEHHUA UHTECPECOB;

— aJIeKBaTHO HUCIIONb30BaTh

PeYb M1 TNIAaHUPOBaHUA U

peryinanuu cBoeit JACATCIBHO-

cTy;

66 | Xummueckue Xumuyeckue cBoiicTBa nmpe- YdeHuk HayuuTCst IHosHaBaTe1bHBIE: Y oGyuarommuxcst 0y-
CBOICTBa I JIETBHBIX alIbJIETH/IOB U KETO- | -XapaKTepHU30BaTh BaXk- O0yyaronmiicss HayYuTCs: aet c)OpMHPOBAHO:

METO/IbI TIOJTY-
YeHUsT Kap0o-
HHUJIBHBIX CO-
CIMHEHUHN

HOB. Peakiuu 3amMenieHus
aTOMOB BOJIOpOJa TIPH
0-YTJICPOJIHOM aTOMe Ha ra-
nored. [Tomumepusarus Gpop-

HeHIIMe XuMUIecKre
CBOMCTBa KapOOHMWIIBHBIX
COCJIMHEHHUH.
-IIPOTHO3UPOBATh CBOM-

— MPOBOANTH HAOTIOICHHE U
3](Cl'lepI/IMCHT B COOTBCTCTBUU C
3aJJaHHON CXEMOM;

— OCHOBAaM peaJIU3aLH MIPO-

— LIEJIOCTHOE MUPOBO3-
3pEHHE, COOTBETCTBY-
I0I1[ee COBPEMEHHOMY
YPOBHIO Pa3BUTHSA




MalbJAeru/a U areTaibIert-
na. Oxwucienue KapOOHUIIb-
HBIX coequHeHniH. OcobeHHo-
CTH peaKIH OKUCIICHHUS alle-
ToHAa. CpaBHEHHE OKHCIICHUS
aJB/ICTUIOB ¥ KETOHOB. ['u1-
pupoBanue. BoccranoBnenue
KapOOHUIIBHBIX COeANHEHHH B
cnupThl. KauecTBeHHBIE pe-
aKIMHU Ha aJlbAETUAHYIO
rpymiry (peakims «cepedpsi-
HOTO 3epKaJay, B3auMoJIeH-
CTBHE C THIPOKCHUIIOM MeII
(I)). OcobennocTH hop-
manbaeruna. [lonyuenue
MIPeIeNIbHBIX AJIbAETUJOB!
OKHCIJICHUE CIIUPTOB, THApPa-
Talys aleTUICHa (peakuus
Kyuepona), okucnenuem 3Tu-
JIeHa KUCIIOPOJIOM B IIPHCYT-
ctBuH xjopuna namutaaust (II).
[Monyyenue aneToHa oKucie-
HUEM IpolaHoia-2 1 pasiio-
JKCHUEM KaJbLUEBOM Uu
0apueBoil CONMM yKCYCHOM
KHCTOTHL. TOKCHYHOCTH aib-
neruzioB. Baxxneitue npen-
CTaBUTEIN aIBACTUIOB U
KETOHOB: (hopMasbIerui,
YKCYCHBIH aJibJIeTH]I, alleTOH
U MX IPaKTHYECKOE HCIIOJIb-
30BaHHE.

CTBa M3y4aeMbIX BEIIECTB
Ha OCHOBAHUM TEOPUHU
XUMHYECKOTO CTPOCHHUS
OpPTaHWYECKHX BEIIECTB.
-XapaKTepH30BaTh MeXa-
HU3MBI PeaKIii ajb-
JI0JIbHO-KPOTOHOBOM
KOHJIGHCAIIUU B Pa3HBIX
cpenax.

-COIOCTABIIATh XUMHUYeE-
CKHe CBOMCTBa Kap0o-
HUJIBHBIX COEMHEHUH C
001acTsIMU TPUMEHEHYS.
-HCCIIeIoBaTh CBOICTBA
H3y4aeMbIX BEIECTB.
-Ha0II0AaTh JEMOHCTPHU-
pyeMBI€ U CAaMOCTOSATENb-
HO TIPOBOANMBIE OIBITHL
-HaOII0AaTh ¥ ONUCHIBATH
XUMHYECKHE PEaKIIH C
TIOMOIIBIO POJTHOTO SI3BIKA
U SI3BIKa XUMUH.
-MIEHTU(UIPOBATH
aITBJIETH/IBI C TIOMOIIBIO
KaueCTBEHHBIX PeaKLn.
-coOMIOIaTh TpaBmiIa U
MpHeMBI 0e30TTaCHOM
paboTHI ¢ XUMHYECKUMHU
BEIIECTBAMH U J1abopa-
TOPHBIM 000PYIOBaHHEM

€KTHO-HCCIIEZI0BATENIbCKON
JeATeTbHOCTH, BKIIIOYAst OTpe-
JieTIeHHe [eliel 1 3a/1a4d uccie-
JIOBaHUS U IUTAHUPOBAHHUS €TI0
peann3anuy Hox pyKOBOA-
CTBOM YUHTeIIS;

— aHANM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U UHTEPIPETHU-
poBaTh HHPOPMAIHIO;

— (opMyIHpPOBaThH THUIIOTE3HI O
CBSI35IX 0OBEKTOB U 3aKOHO-
MEPHOCTSIX IIPOTEKAHHUS IIPO-
11€CCOB;

PeryasiTuBHbI€:
OO0yuarouuiicss HAyYUTCs:
— OCYIIECTBISTH CAMOPETYJIs-
o B 00pa3oBaTenbHOU es-
TENBHOCTH, OTIPEAEIATh IPHO-
PpHUTETHI LIETEeH ¢ y4eTOM Npu-
HSTBIX [IEHHOCTEH M )KU3HCH-
HBIX IJTaHOB;

— CaMOCTOSITEJIbHO Peallu30-
BEIBaTh, KOHTPOJIMPOBATH U
OCYIIECTBIISITH KOPPEKIIUIO
y4eOHOM 1 TTO3HABATEIBHOM
JeATeIbHOCTH;

— OCYIIECTBIIATH TTO3HABA-
TENbHYIO peIeKCHIO B OTHO-
IIEHUH JCHCTBUH 1O PELICHUIO
y4eOHBIX U ITO3HABATEIbHBIX
3aj1a4;

. KommyHukaTuBHbIE:
O0yuarouuiicss HAy4YuTCs:
— COTJIACOBBIBATh MO3UIINH,
JIOTOBApUBATHCSA M IPUXOANUTD
K 00IIleMy PELICHHUIO B COB-
MECTHOH AeATEILHOCTH Ha
OCHOBE y4eTa pa3HbIX MHEHHUH,
MO3UIIHH, UHTEPECOB, B TOM
YHCIIe B CUTYalll KOH(IUKTa
1 CTOJIKHOBEHUSI HHTEPECOB;
— aJIeKBaTHO UCIIOJB30BaTh
peub ISl IUTAaHUPOBAHHUS H
peryinanuu cBoeit JACATCIBHO-
CTH;

HayKH;
— YCTOWYMBBIE MTO3HA-
BaTeJbHBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH MO3HABATEJILHOM
JIeATeNTbHOCTBIO;

— TOTOBHOCTS K pellle-
HHIO TBOPUECKHUX 3a/ad,
CIOCOOHOCTH OIIEHH-
BaTh MIPOOJIEMHBIE CHU-
TyaIuy U OTIepaTHBHO
NPUHAMATH OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
THUBHBIX BUJAX Jes-
TENBHOCTH;

— TIPHUHATHE U peanu-
3anus LEeHHOCTeH 3110-
poBoro u 6e30MacHOTo
o0pasa )KHU3HH, YMEHHE
OCYIIECTBISIT NPodH-
JIAKTUKY U OKa3bIBaTh
HNEPBUYHYIO MEAUIIMH-
CKYIO ITOMOIIIb, 3HAHNE
OCHOBHBIX 03/I0POBH-
TENIbHBIX TEXHOJIOTUH.
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[IpaxTuueckas
pabota Ne 4.
«Ilomyyenue
arieToHa»

[Tonyuenue areToHa u3 are-
TaTa KaJbIUs U U3yUCHUE
€ro CBOICTB

Y4eHUK HAyUUTCH
-[IPOBOJNTH XMMHUYECKUH
9KCIEPUMEHT MO MOJTy4e-
HHIO alleTOHA.
-HaOIOIaTh U ONHUCHIBATh
CaMOCTOSITEIIBHO TIPOBO-
JIMMBIE OTIBITHI C TIOMO-
IIBIO POJHOTO SI3bIKA U
SI3bIKA XUMHH.
-cobOmroaTh IpaBuiIa u
npueMsl 6e30nacHoM
paboThl ¢ XUMHYECKUMHU
BEIIIECTBAMH U JIabopa-
TOPHBIM 000pyI0BaHHEM

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— TPOBOANTH HAOIIOCHNE U
9KCTIEPHMEHT B COOTBETCTBHUH C
3aJaHHOU CXEMO;

— OCYIIECTBIIATH CAMOCTOSI-
TENbHBIN 0TOOP HCTOUHHKOB
nHGOPMAIMHU U PACLIINPEHHBII
MOUCK HH(OPMAIIUH C UCTIONb-
30BaHHEM PECypCcOB OUOIHOTEK
1 MHTEpHETa B COOTBETCTBHH C
LeISIMU 1 3a]ja9aMH;
— CaMOCTOSITETIEHO CTPOUTH
JIOTHYECKOE JOKa3aTeIbCTBO;
PeryasiTuBHbI€:
OOyyarouuiicss HAYYnTCsI:
— CaMOCTOSATEIBHO PeaTn30-
BBIBaTh, KOHTPOIHPOBATh U
OCYIIECTBIISATH KOPPEKIIUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeSTEIBHOCTH;
— OCYILECTBISTE IIO3HABA-
TENbHYIO peIeKCHIO B OTHO-
IEHUH JEUCTBUH 1O PELICHUIO
y4eOHBIX U ITO3HABATETBHBIX
3az;ad;

KoMMyHMKaTUBHbBIE:
O0yuaromuiicss HAy4YHTCs:
— MHTErPUPOBATHCS B TPYIITY
CBEPCTHHKOB, YCTaHABIINBATH
MEKIJINYHOCTHBIE OTHOLICHHS U
CTPOUTH NPOIYKTHBHOE B3aH-
MOJIEHCTBHE B Pa3INIHBIX ce-
pax;

— aJIeKBaTHO, TOYHO U IIOCIIe-
JIOBaTeNIbHO OTOOpaXkaTh B
peun (omnucanue, 00bSICHEHNUE)
COZiepKaHHe COBEPIIACMBIX
JeHCTBUI Kak B popMe rpoM-
KOW COLMAIM3UPOBAHHON peun,
TaK U B ()OpMe BHYTpEHHEH
peun, KaK B YCTHOH, Tak U B
MMICEMEHHOH (opMe.

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— YCTONYMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHUE YIPaBIATh
CBOEH MO3HABATEIHHOM
NeSATeIbHOCTBIO;

— TOTOBHOCTb K peliie-
HHIO TBOPHYECKUX 3a/ad,
CITOCOOHOCTH OIICHH-
BaTh MPOOJICMHBIE CH-
Tyalluy U OTICPaTUBHO
MPUHUMATH OTBET-
CTBCHHBIC PEIICHUS B
Pa3INYHBIX IPOIYK-
TUBHBIX BUIAX JesI-
TENBHOCTH;
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Kap6oHoBbIe
KHCJIOTHBI

Kap6onoBsie kucnotsl. CTpo-
€HHE IIPe/IeNTbHBIX 0THOOC-
HOBHBIX KapOOHOBBIX KHCIIOT.
Krnaccudukarius, u3oMmepus u
HOMEHKIIaTypa

KapOOHOBBIX KHCIIOT. DJIeK-

Yuenuk HayuuTCst
-Ha3bIBaTh KAPOOHOBBIC
KUCJIOTHI IO TPUBHATBHON
U MEXJIyHapOJIHOH HO-
MEHKJIaType.

-00BSICHSTH JIEKTPOHHOE

Ilo3naBaTeJbHbBIE:
O0yuaronuiicss HAy4YHuTCs:
— MPOBOANTH HAOIOICHHE
3](Cl'lepI/IMCHT B COOTBCTCTBUU C
3aJJaHHOH CXEMOM;
— aHAJIM3HPOBATh, KPUTHYE-

Y obyuarouuxcsi 0y-
aet copMHPOBAHO:
— IIEIIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
I0II[ee COBPEMEHHOMY
YPOBHIO Pa3BUTHS




TPOHHOE U MPOCTPAHCTBEH-
HOE CTPOEHHE KapOOKCHIIb-
HOM rpynmnsl. 'omonoruye-
CKUH psi 1 o0mas popmyita
IIPE/IeNIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KnciOT. Ouzn-
YECKHE CBOMCTBA MIPENENb-
HBIX OZTHOOCHOBHBIX Kap06o-
HOBBIX KHCJIOT Ha IpUMepe
MYpPaBbUHOM, YKCYCHOM, MPO-
MIMOHOBOH, TaJIbMUTHHOBOH U
CTeapHUHOBOH KHCIOT. Bomo-
POIHBIE CBSI3H, aCCOIMALUS
KapOOHOBBIX KHCJIOT. XHMH-
YecKHe CBOMCTBA IpeeIb-
HBIX OZTHOOCHOBHBIX Kap0o-
HOBBIX KHCIOT. KucrnorHsle
CBOMCTBa (M3MEHEHHE OKpac-
KH MHIUKATOPOB, PEAKIUH C
aKTHBHBIMU METaJJIaMH, OC-
HOBHBIMHU OKCH/IaMH, OCHOBa-
HUSIMH, COJISIMH). V3MeHeHne
CHJIBI KapOOHOBBIX KHCIIOT
IIPY BBE/ICHUH JOHOPHBIX U
aKIENTOPHBIX 3aMECTHTENEH.
BsaumopeiicTBre kapOoHO-
BBIX KHCIJIOT CO CIIIPTaMHt
(peakuust sTepupUKaIynN),
00paTUMOCTh PEeaKIyy.
lanorennpoBanue kapOooHO-
BBIX KHCJIOT B OOKOBYIO II€IIb.
OCoOEHHOCTH XUMHYECKUX
CBOMCTB MypaBbUHOM KHUCIIO-
1oL [lomydenue npeaenpHbIX
OJTHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKUCJICHHUE aJIbJIeTH-
J10B, OKMCJICHUE MCPBUYHBIX
CIMPTOB, OKHCIICHUE AIKAHOB
Y QJIKCHOB, THPOJIM30M Te-
MHHAQJIBHBIX TPUTaJIOT€HHUIOB.
[Tonyuenue MypaBbUHOM U
YKCYCHOH KHCIJIOT B IPOMBIIII-
nenHocty. [IpuMenenne my-
PaBbUHON M YKCYCHOM KHC-
J10T. BeIciue npenenbHble
KapOOHOBBIE KHCIIOTHI.

CTPOCHHUE MOJIEKYJI H3Y-
YEHHBIX BEILECTB.
-000011aTh 3HAHUS U
JIeTaTh BBIBOJIBI O 3aKO-
HOMEPHOCTSIX U3MCHCHHI
CBOWCTB B TOMOJIOTHYC-
CKOM DSy KapOOHOBBIX
KHCIIOT.
-XapakTepH30BaTh BaX-
HEHNIINE XUMUYECKHE
CBOICTBa KapOOHOBBIX
KHCJIOT.

-00BACHATH H3MECHCHUE
CHJTBI KapOOHOBBIX KHC-
JIOT TIPH BBEACHUH
JOHOPHBIX U aKIENTOp-
HBIX 3aMECTUTEIIEH.
-IIPOTHO3UPOBATh CBOM-
CTBa U3y4aeMbIX BEUIECTB
Ha OCHOBaHUH TECOPHUHU
XUMHYECKOTO CTPOCHHS
OpPraHUYCCKHUX BEIICCTB.
-HMCccIIeIoBaTh CBOMCTBA
H3y4aeMBbIX BEIIECTB.
-COTIOCTaBIIATh XUMHUYe-
CKHe CBOCTBa KapOOHO-
BBIX KHCJIOT C O0JIACTMHU
MPUMCHEHHUS.
-HaOJFO1aTh U OIHUCHI-
BaTh CAMOCTOSITEIIBHO
MPOBOMMbIC XUMHYCCKUE
PeaKuyy ¢ TOMOIIBIO
POIHOTO SA3bIKA U S3BIKA
XAMHH.

-coOMIOIaTh TIpaBmiIa U
npueMsl 6e30nacHoN
paboThI C XUMHUECKHU-
MH BEIIIECTBAMH U J1a00-
paTopHBIM 000pYIOBaHH-
eM

CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIHIO;
— (opMyJIpOBaTH THUIIOTE3HI O
CBSI35IX 0OBEKTOB U 3aKOHO-
MEPHOCTSIX IIPOTEKAHUS IIPO-
LIECCOB;
— CaMOCTOSATEIBHO CTPOUTH
JIOTUYECKOE 10KA3aTeNIbCTBO;
— BIIAJETh HAaBBIKAMH MO3HA-
BaTeNbHOH pediexcuu.
PeryasTuBHble:
OO0yuarommiics HAy4YHuTCs:
— OCYILECTBIIATH CaMOpPEryJIs-
1LIHI0 B 00pa30BaTeIbHON Jes-
TEIBHOCTH, ONIPEAEISTh IPHO-
PpHUTETHI LIETEH ¢ y4ETOM Npu-
HATBIX IEHHOCTEH M )KU3HEH-
HBIX IIJTAHOB;
— CaMOCTOSATEIBHO PeaTn30-
BEIBaTh, KOHTPOJIMPOBATh U
OCYIIECTBIISTh KOPPEKLIUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeATEIBHOCTH;
— OCYIIECTBIATH TTO3HABA-
TEJFHYIO pEIICKCHIO B OTHO-
IEHUH JEUCTBUHN 1O PELICHUIO
y4eOHBIX U ITO3HABATETBHBIX
3az1ay;

KoMMyHuKaTHBHBIE:
O0yuaromuiicss HAy4YHuTCs:
— COIJIaCOBBIBATh MO3UIINH,
JIOTOBApUBATHCSA M IPUXOANUTD
K 00IIeMy peIIeHHIO B COB-
MECTHOM IeATEIbHOCTU Ha
OCHOBE y4€eTa pa3HbIX MHEHUH,
MO3UIIHH, UHTEPECOB, B TOM
qHCIe B
CUTyalul KOHQIUKTA U CTOJIK-
HOBEHHUA UHTECPECOB,

— aJIeKBaTHO, TOYHO U ITOCIIe-
JIOBaTEeNIbHO 0TOOpaXKaTh B
peuu (omnmcanue, 0ObSICHEHNUE)
CoziepKaHHe COBEPIIAEMBIX
JeHCTBUI Kak B popMe rpoM-
KOM COLManM3upOBaHHON peuH,
TaK u B ()opMe BHYTpPECHHEH
peuH, Kak B YCTHOM, Tak U B
nuChbMEHHOHU (opme.

HayKH;

— YCTOWYMBBIE MTO3HA-
BaTeJbHBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH MO3HABATEJILHOM
JIeATeNTbHOCTBIO;

— TOTOBHOCTS K pellle-
HHIO TBOPUECKHUX 3a/ad,
CIOCOOHOCTH OIIEHH-
BaTh MIPOOJIEMHBIE CHU-
TyaIuy U OTIepaTHBHO
NPUHAMATH OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
THUBHBIX BUJAX Jes-
TENBHOCTH;

— TIPHUHATHE U peanu-
3anus LEeHHOCTeH 3110-
poBoro u 6e30MacHOTo
o0pasa )KHU3HH, YMEHUE
OCYIIECTBISITH Npodu-
JIAKTUKY U OKa3bIBaTh
HNEPBUYHYIO MEAUIIMH-
CKYIO ITOMOIIIb, 3HAHNE
OCHOBHBIX 03/I0POBH-
TENIbHBIX TEXHOJIOTUH.
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[IpaxTuueckas
paborta Ne 5.
«Ilomyyenue
YKCYCHOH
KHCJIOTHI U
U3y4YCHUE e
CBOWCTB»

[Tonyuenue ykcycHO# Kucio-
ThI U U3YYEHHUE €€ CBOUCTB

Y4eHuk HayUHTCSE
-IIPOBOANTH XUMHUUECKHUIT
9KCIEPUMEHT MO MOJTy4e-
HHIO YKCYCHOM KHUCJIOTBI
U U3YYEHHIO €€ CBOWCTB.
-HaOFOIaTh U ONHUCHIBATh
CaMOCTOSITENBHO MTPOBO-
JIMbIE OIBITHI C TOMO-
LIBIO POJIHOTO SI3bIKA U
SI3BIKA XUMUH.
-COOIOIaTh TIpaBHIIa U
npueMsl 6e30nacHoM
paboThl ¢ XUMHYECKUMHU
BEIIECTBAMH U JIabopa-
TOPHBIM 000pyI0BaHHEM

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— TPOBOANTH HAOIIOCHNE U
9KCTIEPHMEHT B COOTBETCTBHUH C
3aJaHHOU CXEMO;

— OCYIIECTBIIATH CAMOCTOSI-
TENbHBIN 0TOOP HCTOUHHKOB
nHGOPMAIMHU U PACLIINPEHHBII
MOUCK HH(OPMAIIUH C UCTIONb-
30BaHHEM PECypCcOB OUOIHOTEK
1 MHTEpHETa B COOTBETCTBHH C
LeISIMU 1 3a]ja9aMH;
— CaMOCTOSITETIEHO CTPOUTH
JIOTHYECKOE JOKa3aTeIbCTBO;
PeryasiTuBHbI€:
OOyyarouuiicss HAYYnTCsI:
— CaMOCTOSATEIBHO PeaTn30-
BBIBaTh, KOHTPOIHPOBATh U
OCYIIECTBIISATH KOPPEKIIUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeSTEIBHOCTH;
— OCYILECTBISTE IO3HABA-
TENbHYIO peIeKCHIO B OTHO-
IEHUH JEUCTBUH 1O PELICHUIO
y4eOHBIX U ITO3HABATETBHBIX
3az;ad;

KoMMyHMKaTUBHbBIE:
O0yuaromuiicss HAy4YHTCs:
— MHTErPUPOBATHCS B TPYIITY
CBEPCTHHKOB, YCTaHABIINBATH
MEKIJINYHOCTHBIE OTHOLICHHS U
CTPOUTH NPOIYKTHBHOE B3aH-
MOJIEHCTBHE B Pa3IHIHBIX ce-
pax;

— aJIeKBaTHO, TOYHO U IIOCIIe-
JIOBaTeNIbHO OTOOpaXkaTh B
peun (omnucanue, 00bSICHEHNUE)
COZiepKaHHe COBEPIIACMBIX
JeHCTBUI Kak B popMe rpoM-
KOW COLMAIM3UPOBAHHON peun,
TaK U B ()OpMe BHYTpEHHEH
peun, KaK B YCTHOH, Tak U B
MMICEMEHHOH (opMe.

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— YCTONYMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHUE YIPaBIATh
CBOEH MO3HABATEIHHOM
NeSATeIbHOCTBIO;

— TOTOBHOCTb K peliie-
HHIO TBOPHYECKUX 3a/ad,
CITOCOOHOCTH OIICHH-
BaTh MPOOJICMHBIE CH-
Tyalluy U OTICPaTUBHO
MPUHUMATH OTBET-
CTBCHHBIC PEIICHUS B
Pa3INYHBIX IPOIYK-
TUBHBIX BUIAX Jes-
TENBHOCTH;
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DyHKIIMOHATIb-
HbIE TPOU3BOJI-
HbIE KapOOHO-
BBIX KHUCJIOT

DyHKIIMOHAJIBHBIE TIPOU3-
BO/IHBIE KapOOHOBBIX KHCIIOT.
XTOpaHTUAPUABI U aHTHIPH-
JIbI KAPOOHOBBIX KHCIIOT.
IMosydenne cnoxHbIX 3GUPOB
C HCIIOJIb30BaHUEM XJIOPaH-

YueHUuK HAyUUTCS
-00BACHATH 3JEKTPOHHOE
CTPOEHUE MOJIEKYIT U3Y-
YCHHBIX BCIICCTB.
-XapaKTepu30BaTh BaX-
Heifle XuMH4YecKue

Ilo3naBaTeJbHbBIE:
O0yuaronuiicss HAy4YHuTCs:
— MPOBOANTH HAOIOICHHE
3](Cl'lepI/IMCHT B COOTBCTCTBUU C
3aJJaHHOH CXEMOM;
— aHAJIM3HPOBATh, KPUTHYE-

Y obyuarouuxcsi 0y-
aet copMHPOBAHO:
— IIEIIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
I0II[ee COBPEMEHHOMY
YPOBHIO Pa3BUTHS




THAPUIOB U aHTHAPUIOB
kucnot. CnoxHble 3QHUPHL
CrpoeHne, HOMEHKIIATypa H
H30MEepHS CII0XKHBIX d(HPOB.
CrosxHbIe 3(hUPHI KaK H30Me-
PBI KapOOHOBBIX KHCIIOT
(MexKIIaccoBast HU30MEpHs).
CpaBHeHHe QpU3NIECKUX
CBOMCTB U PEAKLIMOHHOM CIIO-
COOHOCTH CIIOXKHBIX 3()UPOB U
H30MEPHBIX UM

KapOOHOBBIX KHCIIOT. ['mipo-
T3 CIOXKHBIX 3¢upoB. Crio-
COOBI MOTYYCHUS CIIOKHBIX
3¢upoB: dTepuduKanms Kap-
OOHOBBIX KHCJIOT, allAIAPO-
BaHHE CIMPTOB U AJIKOTOJIsI-
TOB raJOreHaHTHIPUAAMHI

U aHTHAPUAMH, ATKUIHPO-
BaHHe KapOOKCHIIAT-HOHOB.
[IpumeHeHHe CIIOKHBIX H-
POB B IuIIeBoH 1 napgro-
MEPHOH IIPOMBIIUICHHOCTH.
AMuipl KapOOHOBBIX KHCIIOT:
MOJIy4YeHHe U CBOMCTBA HA
npumepe aneramuaa. Comu
KapOOHOBBIX KUCIIOT, UX
TEPMHYECKOE Pa3JIoKEHUE B
puCyTCTBUH 1enoun. CuH-
Te3 KapOOHMJIBHBIX COEIMHE-
HUI pa3sioKeHHEeM KaJlbliue-
BBIX cOJIeii KapOOHOBBIX KHC-
JIOT.

CBOMCTBA (HYHKIIMOHATB-
HBIX POM3BOJIHBIX Kap-
OOHOBBIX KUCIIOT.
-CpaBHMBATh (pru3HUecKue
CBOHCTBA U PEAKIIHOHHYIO
CIOCOOHOCTH CIIO’KHBIX
3(¢HUPOB U U30MEPHBIX UM
KapOOHOBBIX KHCIIOT.
-IIPOTHO3UPOBATh CBOM-
CTBa U3y4aeMbIX BELICCTB
Ha OCHOBAaHWH TEOPHUHU
XUMHYECKOTO CTPOCHHUS
OpPTraHWYECKHX BEIIECTB.
-COIOCTABISITh XUMUYe-
CKHe CBOMCTBa (QyHKIIHO-
HaJBHBIX IPOM3BOIHBIX
KapOOHOBBIX KHCIIOT C
007acTsIMH TIPUMEHEHUS.
-UCCIeI0BaTh CBOMCTBA
H3y4aeMbIX BEIECTB.
-HaOJII0aTh ¥ ONUCHIBATh
CaMOCTOSITENIHEHO ITPOBO-
JIIMbIe XUMUYECKHE pe-
aKIH1 C TOMOIIBIO POJI-
HOTO $I3bIKa U S3bIKa XHU-
MHH.

-coOMroIaTh TpaBmiIa U
npueMsl 0e30nacHoM
paboThI ¢ XUMUYECKH-
MH BeIeCTBaMHU U J1a00-
paTopHBIM 000pyIOBaHH-
eM

CKH OIICHUBATh M HHTEPIIPETH-
poBaTh HHPOPMAIHIO;

— OCYIIECTBIISATh CAMOCTOSI-
TEJILHBII 0TOOP HCTOYHUKOB
WHPOPMAIIH U PaCIIHPCHHBIN
MOKCK MH)OPMAIIUH C HCTIOIb-
30BaHHEM PECypCcOB OUOIHOTEK
Y MHTEpHETa B COOTBETCTBHU C
LeISIMU U 33Jja4aMu;

— (OpMyJIUPOBATH TUIIOTE3HI O
CBA3SIX 00BEKTOB U 3aKOHO-
MEpPHOCTSIX TIPOTEKAHUS TIPO-
IIECCOB;

PeryasiTuBHble:
OO0yuarouuiicss HAyYUTCs:
— CaMOCTOSITEIFHO Pealln30-
BBIBAaTh, KOHTPOJIUPOBATH U
OCYLIECTBISATH KOPPEKIIUIO
y4eOHOW 1 TTO3HABATEIBHOM
JIESATEILHOCTH;

— OCYIIECTBIIATH MO3HABA-
TEJILHYIO PEIICKCHIO B OTHO-
IIEHUU JACUCTBUH 10 PELICHUIO
y4eOHBIX U TI03HABATEIHHBIX
3a7ad4;
— TPUJIAraTh BOJICBBIC YCHUIIHS
¥ TIPEOJI0JIEBATh TPYIHOCTH H
MPETATCTBUS Ha MMyTH TOCTH-
JKCHUS LIeJICH.
KoMMmyHNKaTHBHBIE:
O0yuaromuiicss HAy4YHuTCs:
— COIJIaCOBBIBATH MTO3UIINH,
JIOTOBApUBATHCS M PUXOIUTD
K 00IIeMy peIIeHHIO B COB-
MECTHOH JeATEeIIbHOCTH Ha
OCHOBE y4eTa pa3HbIX MHEHHUH,
MO3UIHH, UHTEPECOB, B TOM
YKCIIE B
CUTyalul KOHQIIUKTA U CTOJIK-
HOBEHUS HHTEPECOB;
— aJIEKBAaTHO MCIIOJIb30BaTh
pedb AMIs TUTaHUPOBaHUS U
PETYISINN CBOCH e TEIHHO-
CTH;

HayKH;

— YCTOWYMBBIE MTO3HA-
BaTeJbHBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH MO3HABATEJILHOM
JIeATeNTbHOCTBIO;

— TOTOBHOCTS K pellle-
HHIO TBOPUECKHUX 3a/ad,
CIOCOOHOCTH OLIEHH-
BaTh MIPOOJIEMHBIE CHU-
TyaIuy U OTIepaTHBHO
NPUHAMATH OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
THUBHBIX BUJAX Jes-
TENBHOCTH;

— TIPHUHATHE U peanu-
3anus LEeHHOCTeH 3110-
poBoro u 6e30MacHOTo
o0pasa )KHU3HH, YMEHUE
OCYIIECTBISIT NPodH-
JIAKTUKY U OKa3bIBaTh
HNEPBUYHYIO MEAUIIMH-
CKYIO ITOMOIIIb, 3HAHNE
OCHOBHBIX 03/I0POBH-
TENIbHBIX TEXHOJIOTUH.




71 | IlpakTuyeckas CuHTe3 dTHIaLeTaTa Y4eHuk HAYIUTCS IMo3naBaTesbHbIE: Y obyuaromuxcs 0y-
pabota Ne 6. -IIPOBOJUTH XUMHYECKUH | OOydalomuiicss HAyYuTCA: aet copMHpOBaHO:
«CuHTe3 3THIa- 9KCIICPHMEHT 110 NOoJTyde- | — HNPOBOJUTH HAONIIOCHNE U — yCTOHYMBEIE TT03HA-
reraTay HUIO dTHJIALeTaTa. 9KCTICpPIMEHT B COOTBETCTBUH C | BaTeNbHBIE HHTEPECHI,

-HaOIIONaTh ¥ ONUCHIBATh | 3aJaHHOM CXeMO; YMEHHE YIIPaBIsITh
CaMOCTOSITEIEHO ITPOBO- — OCYIIECTBIIATH CAMOCTOSI- CBOEH MTO3HABATENILHOM
JMMBIE OIBITHI C TOMO- TENbHBIN 0TOOP HCTOUHHKOB JEATEBHOCTBIO;
B0 POJIHOTO SA3bIKA U nHGOPMAIMH U PACUIMPEHHBI | — TOTOBHOCTS K pelle-
SI3BIKA XUMUH. MOUCK HH(OPMAIINH C UCTIONb- | HHIO TBOPUECKHX 3aJad,
-cobOmroaTh IpaBuiIa u 30BaHHEM PECYpCOB OUOIMOTEK | CIOCOOHOCTH OIICHU-
npueMsl 6e30nacHoM 1 MHTEPHETa B COOTBETCTBHHU C | BaTh IPOOJIEMHBIE CH-
paboTHI ¢ XUMHYECKUMU LeISIMU 1 3a]ja9aMH; TyaIuH U OTIepaTHBHO
BEILlECTBAMH U J1abopa- — CaMOCTOSITETIEHO CTPOUTH NPUHUMATh OTBET-
TOPHBIM 00OPYIOBaHHEM | JIOTHYECKOE I0KA3aTeNIbCTBO; CTBEHHBIE PELICHHS B
PeryasiTuBHbI€: Pa3IHYHBIX IPOIYK-

OOyyarouuiicss HAYYNTCSI: THUBHBIX BUJAX Jesl-

— CaMOCTOSATEIBHO PeaTn30- TENBHOCTH;

BBIBaTh, KOHTPOIHPOBATh U

OCYIIECTBIISATH KOPPEKIIUIO

y4eOHOM ¥ MO3HABATEIBHOM

JeSTEIBHOCTH;

— OCYILECTBISTE IIO3HABA-

TENbHYIO peIeKCHIO B OTHO-

IIEHUH OEUCTBUI

10 PEUICHUIO YUEOHBIX U T10-

3HABATEIbHBIX 3a/1a4;

KoMMyHMKaTUBHbBIE:

O0yuaromuiica Hay4YHuTCs:

— MHTErPUPOBATHCS B TPYIITY

CBEPCTHHKOB, YCTaHABIINBATH

MEKIJINYHOCTHBIE OTHOLICHHS U

CTPOUTH NPOIYKTHBHOE B3aH-

MOJIEHCTBHE B Pa3INIHBIX ce-

pax;

— aJIeKBaTHO, TOYHO U IIOCIIe-

JIOBaTeNIbHO OTOOpaXkaTh B

peun (omnucanue, 00bSICHEHNUE)

COZiepKaHHe COBEPIIACMBIX

JeHCTBUI Kak B popMe IrpoM-

KOW COLMAIM3UPOBAHHON peun,

TaK U B ()opMe BHYTpPEHHEH pe-

YH, KaK B YCTHOMH, TaK U B IIACh-

MEHHOM (hopme.
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KapOOHOBBIX CKHE KHCIIOTBI: 0COOCHHOCTH -Ha3bIBaTh HEMpPEEIb- OOyuarouuiicss HAyYnTCs: et chopMupo-
KHCJIOT UX CTPOGHHUS U CBOWCTB. HbIE, APOMaTHYECKHE, — MPOBOAUTH HAOIIOJCHHE U BaHO:

[TpumMenenne GeH301HOI
KHCIIOTHL. Bricmme Hempe-
JIeTIbHBIC KapOOHOBEIE KHCIIO-

JIMKapOOHOBBIEC U THIAPOK-
CHUKapOOHOBBIC KHCIOTHI
110 TPUBUAIILHON U MEXK-

9KCIIEPUMEHT B COOTBETCTBHUH C
3aJJaHHOH CXEMOM;
— OCYUIECTBJISATH CAMOCTOSI-

— LCJIO0CTHOC MHUPOBO3-
3pE€HHUC, COOTBECTCTBY-
I01Ie€ COBPEMCHHOMY




Thl. JIByXOCHOBHBIE KapOOHO-
BBIC KHCJIOTBI: OOIIINE CIIOCO-
OBI MOJTyYCHHUS, 0COOCHHOCTH
xuMudeckux cBoicts. [llaBe-
JIeBasi 1 MaJOHOBAsI KUCIIOTa
KaK IpPE/ICTABUTEINN TUKapOO-
HOBBIX KHCJIOT. ApoMaTHye-
CKHE TUKapOOHOBBIE KUCIOTHI
(pranesast, u3odranesas

U TepedTaneBas KUCIOTHI).
[oHsTHE O THAPOKCHUKAPOO-
HOBBIX KHCJIOTaX U MX MPe-
CTaBUTEIISIX MOJIOYHOM, JTH-
MOHHOH, I0JIOYHOM ¥ BUHHOMI
KHCJIOTaX. 3HAuUCHUE U IIpU-
MEHEHHE KapOOHOBBIX KHCIOT

JlyHapOJHOH HOMEHKIIa-
Type.

-00BSICHSTH JIEKTPOHHOE
CTPOCHHE MOJIEKYIT U3Y-
YEHHBIX BEIECTB.
-XapaKTepH30BaTh BaXK-
HEHNIINE XUMUYECKHE
CBOCTBa KapOOHOBBIX
KHUCJIIOT.
-IEMOHCTPUPOBATH IIO-
HUMaHUe 3HaYeHNs Kap-
OOHOBBIX KUCIIOT.
-COIOCTABISITh XUMUYe-
CKHE CBOMCTBa Helpe-
JeTbHBIX, apoOMaTHye-
CKUX, TUKApOOHOBBIX
THIPOKCHKAPOOHOBBIX
KHCJIOT C 00JIacTsIMH
MIPUMEHEHHS

TENbHBIN 0TOOP HCTOUHHKOB
nH(pOpMaIMU U pacIINpPEeHHBII
TIOVCK HH(OPMAIINH C UCTIONb-
30BaHUEM PecypcoB OHMOIHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LeISIMU 1 3a]a9aMH;
— CaMOCTOSATEIBHO CTPOUTH
JIOTUUECKOE 10Ka3aTeNbCTBO;
PeryasiTuBHble:
O0yuaromuiicss Hay4YuTCs:
— CaMOCTOSTEIHHO Pean3o-
BBEIBaTh, KOHTPOJIMPOBATH 1
OCYIIECTBIISTH KOPPEKLIUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeSTEIBHOCTH;
— OCYIIECTBIATH TO3HABA-
TEJIFHYIO pEIICKCHIO B OTHO-
LIEHUU JEUCTBUH MO PELIEHUIO
y4eOHBIX U T03HABATEIBHBIX
3aj1ad;

KoMMyHuKaTHBHBIE:
OO0yuarouuiicss HAyYnTCs:
— MHTETPUPOBATHLCS B IPYIIITY
CBEPCTHUKOB, YCTaHABIINBATH
MEJIMYHOCTHBIE OTHOIIECHHS 1
CTPOUTH NPOIYKTHBHOE B3aH-
MOJIEHCTBHE B Pa3INIHBIX ce-
pax;

— aJIeKBaTHO, TOYHO U IOCIIe-
JIOBaTeIbHO 0TOOpaXkaTh B
peun (onucaHue, OObsICHEHHUE)
CoZiepKaHHUEe COBEPIIAEMBIX
neiicTBHI Kak B hopme rpoM-
KO COLMaIM3UPOBAHHON peun,
Tak u B popMe BHYTPEHHEH pe-
4M, KaK B YCTHOM, TaK U B ITUCh-
MEHHOU (opme.

YPOBHIO Pa3BUTHUS
HAYKH;

— YCTONYHMBBIE TI03HA-
BaTeJbHbIE HHTEPECHI,
YMEHHE YIIPABISITH
CcBOCH
MMO3HABaTEJILHOM Jesi-
TEIBHOCTBIO;

— TOTOBHOCTS K peliie-
HHIO TBOPHYECKUX 3a/ad,
CITIOCOOHOCTH OIICHH-
BaTh MPOOJIEMHBIE CH-
TyaIllH U OTIEPATHBHO
NPUHAMATH OTBET-
CTBEHHBIE PELIECHHS B
Pa3IHYHBIX TPOLYK-
THUBHBIX BUIAX JIEs-
TEIHHOCTH;

— TPHHATHE U peau-
3al(¥sl IEHHOCTEH 3/10-
POBOTO M OE30MACHOTO
o0pasa )KHU3HH, YMEHHE
OCYIIECTBISIT NPOdH-
JIAKTHKY U OKa3bIBATh
MEPBUYIHYIO MEAUIIMH-
CKYIO TOMOIIIb, 3HAHHE
OCHOBHBIX 03/[0POBH-
TENBHBIX TEXHOJIOTHIA,
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Pemienue 3anaq
Y BBITIOJIHEHUE
YIpaKHeHUH
no teme «Kap-
OOHOBEIE
KHCIIOTBD»

BrinonHenue ynpaxHeHHui 1o
Teme «KapOoHOBBIE KHCIIO-
TBI», HA COCTABJICHHE YpaB-
HEHUI peakiuii, CooTBeT-
CTBYIOIINX 3aJJaHHBIM CXe-
MaM, COJIepIKaIINM HEn3BeCT-
HbIC BelecTBa. PerieHue
3ajad,

BBIBOJI MOJICKYJIIpHOH (hop-
MyJIbl KapOOHOBBIX KHCIIOT.
CocraBiieHHe CXeM CUHTE3a
3aJaHHBIX COCAUHCHUI

YueHUK HAYyUUTCS
-HMCIO0JIb30BaTh AJITOPUT-
MBI IIPH pEIeHNH 3a1ad.
-COCTaBJIATh YPaBHEHUS
TI0 3a/TaHHBIM CXeMaM
TpeBpanieHuit

Ilo3HaBaTeabHBIC:
Ofyyaronmiicss HayYnTCs:
— OCYIIECTBIIATH CAMOCTOSI-
TeJbHBINH 0TOOP UCTOUYHHUKOB
nH(MOPMAIMHU U PaCUINPEHHBII
MOMCK HH(OPMAIIMHU C UCTIONb-
30BaHHEM PeCypcoB OHOIHOTEK
1 UHTECPHETA B COOTBETCTBUU C
LESAMU U 331a4aMH;
— (opMyIHpOBaTH THUIIOTE3BI O
CBA3AX OOBEKTOB U 3aKOHO-
MEPHOCTSIX IIPOTEKAHHUS IIPO-

Y obyuarouuxcsi 0y-
et ¢h)opMHPOBAHO:
— YCTOHYMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHUE YIPaBIATh
CBOCH TO3HABATEIILHOM
JIeITEIIbHOCTBIO;

— rOTOBHOCTb K pelie-
HUIO TBOPUYECKUX 33]1a4,
CITOCOOHOCTH OIICHHM-
BaTh MPOOJIEMHBIE CH-
Tyalluy U OIIEPATHBHO




L[ECCOB;
— CaMOCTOSATETBHO CTPOUTH
JIOTHYECKOE JOKa3aTeIbCTBO;
PeryasTuBHble:
OO0yuarommiicss Hay4YHTCs:
— OCYIIECTBIISITE CaMOPeTYJIsI-
o B 00pa3oBaTenbHOU es-
TENBHOCTH, ONPEAENATh IPHO-
PpHUTETHI LIETEH € yUETOM NpHU-
HSATBIX EHHOCTEH M ’KU3HEH-
HBIX IJIaHOB;
— CaMOCTOSITETIHHO Pean3o-
BBEIBaTh, KOHTPOJIHMPOBATh U
OCYIIECTBIISATH KOPPEKLIHUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeATeIbHOCTH,;

KoMmMyHuKaTHBHbBIE:
O0yuarouuiicss HAy4YuTCs:
— COIJIaCOBBIBATh NO3UIINH,
JIOrOBapUBAThCS ¥ NPUXOAUTH
K 00II[eMy pEIIeHHIO B COB-
MECTHOM JeSITENbHOCTH Ha
OCHOBE y4€eTa pa3HbIX MHEHUH,
TO3UIUI, UHTEPECOB, B TOM
YHCIIe B CUTYalllH KOH(INKTa
1 CTOJIKHOBEHUSI HHTEPECOB;
— aJIeKBaTHO UCIIOJIB30BaTh
pedb IS IIaHUPOBAHUS U
PEryJsIInK CBOCH esITeNIbHO-
cTH;

— aJIeKBaTHO, TOYHO U IIOCITe-
ZIOBaTENHHO OTOOpakaTh B
peuu (onmcanue, 0ObSICHEHNUE)
CoziepKaHHUe COBEPIIAEMBIX
JeHCTBUI Kak B popMe rpoM-
KOH COIMATU3UPOBAHHON peyH,
TaK u B ()opMe BHYTpPEHHEH
peuH, Kak B YCTHOM, Tak U B
MMICEMEHHOH (opMe.

MPUHUMATh OTBET-
CTBEHHBIE PELICHUS B
Pa3IHYHBIX IPOIYK-
TUBHBIX BUJAX Jes-
TEJNBHOCTH;
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O0600maronuit
YPOK 110 TeMe
«Kwucnopoaco-
Jeprkariye
OpraHuYEecKHe
COEZIMHEHUS»

3amaHus 10 COCTABICHUIO
YpaBHEHUH peakuuii ¢ yua-
CTHEM KHCIOPOICOAePIKAIIIX
OPraHUYECKUX COCTUHECHUH;
peaxuuii, WITIOCTPUPYIOIIUX
TeHETHYECKYIO CBSI3b MEXIY
HUMHU. CoCTaBleHNE ypaBHe-
HUIl 10 331aHHBIM CXeMaM
IIpEeBpaLICHU

YueHuk Hay4uTCst
-CHCTEeMAaTH3UPOBATh U
000011aTh TOTy4EeHHEBIE
3HAHHs O CTPOCHUH,
CBOMCTBAX, MONy4eHUHU U
MPUMEHEHHN KUCIOPO/I-
COJIepKaIMX OpraHuye-
CKHX COCTMHEHHIHA.
-COCTaBJIATH 0000111a10-

IHosHaBaTe1bHBIE:
OO0yyarommiicss HAy4YHTCs:
-KPUTHYECKH OIIEHUBATh U
MHTEPIPEeTHPOBaTh HHpOpMa-
LHI0;

— CaMOCTOSITEJIEHO CTPOUTD

JIOTHYECKOE T0Ka3aTeIbCTBO;
PeryasTuBHble:

OOyuarommuiicss HAy4YHTCs:

Y oGyuarommuxcst 0y-
aeT ¢(h)OpMHPOBAHO:
— yCTOHYHMBEIE TTO3HA-
BaTCJIbHbIC HHTECPECHI,
YMEHUE yIPaBJIsATh
CBOEH MM03HaBaTENbHOM
NIeSTeNIbHOCTBIO;

— TFOTOBHOCTb K pelie-
HHIO TBOPYECKHX 3aJ1ad,




IIHAE CXEMBI.

-OMKCHIBATh TCHETHYC-
CKHE CBSI3H MEX]y U3Y-
YEHHBIMH KJIACCAMHU Op-
TaHHYECKUX COCAUHCHHMI

— CaMOCTOSATEIBHO PeaTn30-
BBIBaTh, KOHTPOJIHPOBATh U
OCYIIECTBIISTH KOPPEKIIUIO
y4eOHO ¥ TTO3HABATEIBHOM
JeSATeTILHOCTH;
— OCYIIECTBISTE II03HABA-
TEJIbHYIO peIICKCHIO B OTHO-
IIEHUH JEUCTBUI
10 PELICHUIO YUeOHBIX U I0-
3HABaTEIbHBIX 3a/1aY;
— TIpHUJIaraTh BOJIEBBIC YCHIIHS
1 TIPEOJI0JICBATh TPYAHOCTH U
TIPEMATCTBYUS Ha IyTH JOCTH-
JKEHUS Lienel.
KomMMyHHuKaTHBHBIE:
OOyyarouuiicss HAYYnTCsI:
— COTJIACOBBIBATh MO3UIINH,
JIOTOBAapUBATHCSA M IPUXOAUTH
K 00I11eMy peIIeHHIO B COB-
MECTHOM JIeSITEIbHOCTH
Ha OCHOBE y4eTa Pa3HBIX MHe-
HUH, MO3ULIUH, UHTEPECOB, B
TOM YHCJIE B CUTYallul KOH-
(ITHKTA ¥ CTOJKHOBEHHS WHTe-
pecos;
— aJIeKBaTHO, TOYHO U IIOCIIe-
ZIOBaTENHHO OTOOpaKaTh B
peun (ornucaHue, OObsSCHEHHUE)
COZiepKaHHe COBEPIIAEMBIX
JeHCTBUH Kak B popMe TpoM-
KOW COMaIM3upOBaHHON peuH,
Tak u B popMe BHYTPEHHEH
peuH, Kak B yCTHOM, TaK U B
MMMCBMEHHOH (hopMe.

CHOCOOHOCTH OLICHU-
BaTh MPOOJIEMHBIE CHU-
TyaIyH U OTIepaTHBHO
NPUHAMATH OTBET-
CTBEHHBIE PELICHHS B
Pa3IHYHBIX IPOIYK-
THUBHBIX BUJAX Jes-
TEIBHOCTH;

75

KontponbHas
pabota Ne 3 o
teme «Kucmuo-
poacozaepxka-
IMe OpraHuye-
CKHE COCIIHE-
HUS»

Kontpons 3HaHuii no teme
«Kucnopoaconep:xariye op-
raHUYECKUE COCTUHEHUS»

YdeHuk HAYIUTCS
-OCYIIECTBIISTh MO3HABA-
TEJIBHYIO pedIIeKCHIO B
OTHOIIICHUH COOCTBEHHBIX
JIOCTHXKEHUI B IIpoliecce
pelienus y4eOHbIX 1
MMO3HABATEIBHBIX 3124

Ilo3naBaTen1bHBIC:
O0yuaronuiicss HAy4YHuTCs:
~KPUTHUYCCKH OLICHMUBATh U
HHTEPIPETHPOBaTh HHpOpMa-
UIO;

— CaMOCTOSITETIEHO CTPOUTD
JIOTHYECKOE JOKa3aTeIbCTBO;.
PeryasituBnble:
OO0yyarommiicss HAy4YHTCs:
— CaMOCTOSITENBHO Pealn30-
BbIBATh, KOHTPOJIMPOBATh U
OCYIIECTBIISATh KOPPEKLIHUIO
y4eOHOM 1 O3HABATEIBHOM
JeATeIBHOCTH;
— OCYIIECTBIISITE II03HABA-

Y o0yuarommuxcs 0y-
aet copmupoBaHo:
— ycTOWYMBBIE TTIO3HA-
BaTeJIbHbIE HHTEPECHI,
YMEHHE yNpaBIsTh
CBO€H Mo3HaBaTeIbLHON
JIeATeNTbHOCTBIO;

— TOTOBHOCTb K pelle-
HHIO TBOPYECKHUX 3a/1ad,
CHOCOOHOCTh OLICHU-
BaTh NPOOIEMHbIE CH-
TyaluH U OIEepaTUBHO
IPUHUMATh OTBET-
CTBECHHBIC PEILICHUS B
Pa3IHYHBIX IPOIYK-




TEJILHYIO pe(IIEKCHIO B OTHO-
LIEHUH AEUCTBUH O PELIECHUIO
y4eOHBIX U IT03HABATEIbHBIX
3amad;
— TIpHUJIaraTh BOJIEBBIC YCHIIHS
1 TIPEOJI0JICBATh TPYTHOCTH U
MIPEMATCTBUS Ha IMyTH JOCTH-
JKCHUA LieNen.
KoMMyHHKaTHBHBIE:
O0yuaromuiicss Hay4YuTCs:
— COTJIACOBHIBATh O3UIINH,
JIOTOBAapUBAThLCS M IPUXOIUTH
K 00II[eMy pEIIeHHIO B COB-
MECTHOMH JesITeNbHOCTH Ha
OCHOBE y4eTa pa3HbIX MHEHHH,
TO3ULUHI, UHTEPECOB, B TOM
qHCIe B
CUTyallul KOH(QJIMUKTA U CTOJIK-
HOBEHUS HHTEPECOB;
— aJIeKBaTHO, TOYHO U I1OCIIe-
JOBaTeJIbHO 0TOOpaXKaTh B
peun (ornucaHue, OOBICHEHHUE)
CoziepKaHHe COBEPIIAEMBIX
neiicTBHI Kak B hopme rpoM-
KO COLMaIM3UPOBAHHON peun,
Tak u B popMe BHYTPEHHEH
peuH, Kak B yCTHOM, TaK U B
MHCEMEHHOM (hopMe.

THUBHBIX BUJAX JIesi-
TEIHHOCTH;

FEMA 5. ABOT- U CEPOCOAEPXKAILINE COEIUHE

HMUSA (5 yacoB)
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AMUHEBI

Awmunbl. Kitaccugukarms mo
TUIY YIIIEBOAOPOAHOIO pa-
JIUKaJla U YACILy aMUHOTPYIIIT
B MOJIEKYJIe, HOMEHKJIATypa,
n3omMepus aMuHoOB. [lepBuy-
HBI€, BTOPHUYHBIE U TPETUU-
HbI€ AMUHBI. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
IpeAenbHBIX aMUHOB. Pu3u-
4eCKHE CBOMCTBA aMUHOB.
AMHHBI KaKk OpraHH4YecKue
OCHOBAHUS: PEAKLUH € BOJOH,
kucnotamu. Cony ankuimam-
MoHus. Peakuys ropenus
aMHHOB. AJIKWIMPOBaHUE U
alWIMPOBaHUE aMHUHOB. Pe-
aKIMM aMHUHOB C a30THCTOU
kucioroi. Ilonyyenune amu-
HOB aJIKWJINPOBAHUEM aMMH-
aKa ¥ BOCCTAHOBIICHUEM HUT-
PONPOU3BOJHBIX YIIEBOIO-

Y4yeHuK HAYYHTCS
-Ha3bIBaTh AMUHBI 110
TPUBHAILHON M MEXKY-

HapOoJHON HOMEHKIIAType.

-00BSACHATH 3JICKTPOHHOE
CTPOCHNE MOJIEKYIT U3Y-
YEHHBIX BEILECTB.
-XapaKTepH30BaTh BaX-
Helne pu3ndeckre u
XMMHYECKUE CBOWCTBA
AMHUHOB.
-TIPOTHO3MPOBATh BO3-
MOXHOCTH TIPOTEKAHUS
XUMHYIECKHX PEeaKInit
Ha OCHOBE 3HaHUH 00
3JIEKTPOHHOM CTPOEHUHU
BEILIECTB.

-00BACHATH MPOTEKaHUE
XUMHUYECKUX peaKuit
MEKly OpraHUdEeCKUMHA
BEILECTBAMHU, HCIOJIB3Ys

Ilo3naBaTen1bHBIC:
O0yuaromuiicss HAy4YHuTCs:
— aHANM3UPOBATH, KPUTHUE-
CKH OI[CHUBATh U HHTEPIPETH-
poBaTh HHPOPMAIIHIO;

— CTPOHTB JIOTHIECKOE pac-
CY)XZIeHHE, BKIIIOYalOIlee ycTa-
HOBJICHUE NTPUYUHHO-
CJICICTBCHHBIX CBS3CH;
— BJIaJICTh HAaBBIKaAMH I1O3HaA-
BaTeJIbHOM pedyIeKCHH KaKk
OCO3HAHUS COBEPIIAEMBIX JIeH-
CTBUH U MBICITUTEIBHBIX MPO-
L[ECCOB, UX PE3YIILTaTOB
1 OCHOBAHMI{; TPaHUIl CBOETO
3HaHHWA U HE3HAHUS, HOBBIX
MO3HABATCJIbHBIX 3aJa4 U
CpE€ACTB UX NOCTUIKCHUA.
PeryasituBHbIe:
OOyuarommuiicss HAy4YHTCs:
— OCYWIECTBIISITH COTPYJHUYE-

Y odyuaromuxcs 0y-
AyT chopMupoBaHbI:
— YCTOWYMBBIH MO3HA-
BaTeJbHBIN HHTEpEC,
YMEHHE yIIPaBIsTh
CBO€M Mmo3HaBaTeIbLHON
JIeSTeNbHOCTBIO;

— TOTOBHOCTB K pelile-
HHIO TBOPUYECKHUX 3a/1a4;
— NOTpeOHOCTH B CO-
OHUaJIbHOM NIPU3HAHUWH,
OCHOBBI MOTHBAIHU
CaMOpPAa3BUTHS U CaMO-
peanu3anum;

— TIPHUHSTHE U PeaT-
3a1usl LIeHHOCTeH 3110-
POBOTO U 6E30MaCHOTO
o0pasa XH3HH, yMEHUE
OCYIIECTBIISAT NPOdu-
JIaKTHKY, 3HAHUE OC-
HOBHBIX 03/10POBHUTEIIb-




ponos, u3 cnuptos. Ilpume-
HEHHE aMUHOB B (papMarieB-
THUYECKOH IPOMBIIIICHHOCTH.

3HAHUA 00 UX MEXaHU3-
Max.

-XapaKTepr30BaTh METO-
B TIOJTyYCHUS] aMUHOB.
-XapaKTepu30BaTh MOTpPE-
OUTEILCKUE CBOICTBA
H3yYCHHBIX BEIECTB.
-HabJII0IaTh ¥ OIKMCHIBATH
JEMOHCTPUPYEMBbIE OMbI-
TBI

CTBO B 0Opa3oBaTenbHOU es-
TEJIFHOCTH;

— OCYIIECTBIIATH MO3HABA-
TEJILHYIO PE(IICKCHIO B OTHO-
IIEHUH JEUCTBUH MO PELICHUIO
y4eOHBIX U MO3HABATEIHHBIX
3a1ay.

KoMmyHuKkaTHBHbBIE:
OOyyarouuiicss HAyYnTCsI:
— aJICKBaTHO MCIOJIb30BaTh
peYb IS TUTAHUPOBaHUS U
PETYISIAN CBOCH JEATEIHHO-
CTH;

HBIX TEXHOJIOTHH.
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Apomaruyec-
KHE aMHHBI

ApomaTtuiecKkue aMHUHBL.
AHWINH KaK IPeACTaBUTENb
apOMaTHYECKUX aMHHOB.
Crpoenune anunnHa. B3anm-
HOE BJIMSTHHE IPYIIIT aTOMOB B
MoJIeKyJIe aHWIMHA. BriusHue
3aMecTuTeel B apoMaTuyde-
CKOM sJpe Ha KUCJIOTHBIE U
OCHOBHBIE CBOMCTBa apuia-
MUHOB. [IpuanHBI 0cabIe-
HUSI OCHOBHBIX CBOICTB aHH-
JIHA B CPAaBHEHUH C aMUHAMH
MpeaeabHOro psiia. XumMude-
CKHE CBOMCTBA aHUJIMHA!
OCHOBHBIE CBOIMCTBA (B3aUMO-
JieficTBHE C KHCIOTaMu); pe-
aKIMH 3aMeMIeHNs B apoMa-
THYECKOE /IO (TaJoreHupo-
BaHHUe (B3aMMOJCHCTBHUE C
OpOMHOI BOJOH ), HUTPOBa-
Hue (B3aUMOJIeiicTBUE C a30T-
HOI1 KUCIIOTOIH), Cynb(pHpoBa-
HUE); OKUCIICHUE; aJIKUITUPO-
BaHUEC U AllUWJIMPOBAHUEC 10
aToMy aszorta). [lomydyenue
aHWIMHA (peaknys 3UHUHA).
AHWIIVH KaK CBIpbe JUIS TIPO-
M3BOJICTBA AaHWIIMHOBEIX Kpa-
cureneid. CHHTE3BI HA OCHOBE
aHWIIMHA.

YyeHUK HAYUYHTCS
-00BACHATH 3JCKTPOHHOE
CTPOCHHUE MOJIEKYII apo-
MaTHYECKUX aMHHOB.
-XapaKTepH30BaTh BaX-
HEHIIIe XUMHYECKHE
CBOWCTBA apOMAaTHYCCKHUX
aAMHHOB.
-IIPOTHO3UPOBATH BO3-
MOKHOCTH MIPOTEKaHHUS
XUMHUYECKUX PEAKINH
Ha OCHOBE 3HaHHUU 00
3JIEKTPOHHOM CTPOCHHHU
BEIIIECTB.

-00BACHATH MPOTEKAHNE
XUMHYECKUX PEaKIuii
MEXIY OpraHUIeCKUMH
BEIIECTBAMH, UCTIONB3YS
3HaHUA 00 MX MEXaHM3-
Max.
-HICHTU(HUIIUPOBATH
apOMAaTHUYECKIE aMUHBI C
MTOMOIIBI0 KaYeCTBEHHBIX
peaxuuii.

-COIIOCTAaBJIATh XUMHUYC-
CKHE CBOWCTBA apOMaTH-
YeCKUX aMHHOB ¢ 001a-
CTSIMH TIPUMCHEHHSI.
-XapaKTepu30BaTh MOTpe-
OUTEIBLCKHE CBONCTBA
I/ISyLleHHbIX BCILICCTB.
-XapaKkTepH30BaTh METO-
JbI l'[O.]'ly‘-leHl/Ifl apoMatu-
YEeCKUX aMHHOB.
-HCCIICIOBATh CBOICTBA

Ilo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCsI:
— OCYHIECTBIISATH CAMOCTOSI-
TEJIbHBII 0TOOP UCTOYHUKOB
WHPOPMAIHH U PACIIIUPCHHBIN
TIOVCK UH(OPMAIINH C UCTIONb-
30BaHHEM PECYPCOB OUOIHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LeJSIMH U 33/1a9aMH;

— aHAJIM3UPOBATh, KPUTHYE-
CKH OIICHUBATh M HHTEPIIPETH-
poBaTh HHPOPMAIHIO;
— CTPOUTH JIOTUYECKOE pac-
CyXJICHUE, BKIIFOYAIOIlee ycTa-
HOBJICHUE IPHYHHHO-
CJICICTBCHHBIX CBS3CH;
PeryasituBnble:
O0yuarouuiicss HAy4YuTCs:
— CTaBUTH U ONPEAETATH IIEIH,
IUTaHUPOBATH ITyTH UX JOCTH-
KCHUS;
— HCIOJIB30BaTh PECYpPCHBIE
BO3MOXXHOCTH peajn3alyu
TOCTABJICHHBIX 1IEJICH;
— OCYILECTBIISITH COTPY/JHUYE-
CTBO B 00pa3oBaTeinbHONU Jies-
TEJILHOCTH;
KoMMyHuKaTUBHbIE:
OOyyarommiicas HAy4YHTCs:
— aJIeKBaTHO UCIIOJIB30BaTh
peueBble cpeacTBa Ul pelle-
HUSA pa3sinvYHbIX KOMMyHI/IKa—
THBHBIX 3aJ1a4; BJIaJICHUE yCT-
HOI U MUCbMEHHOM PeybIo;
CTPOHUTH MOHOJIOTHYECKOE KOH-

Y oGyuaromuxcs 0y-
ayT copMHPOBaHBI:
— YCTOWYMBBIH MO3HA-
BaTeJIbHBIM HHTEpEC,
YMEHHE YIIPaBIsITh
CBOEH M03HaBaTEIbHON
JIeSTeITbHOCTBIO;

— TOTOBHOCTB K pellle-
HHIO TBOPYECKHUX 3a/1a4;
— MOTPEeOHOCTH B CO-
[[HAIFHOM TIPH3HAHNT;
OCHOBBI MOTHBAIHU
CaMOpPa3BUTHS U CaMo-
peanu3anum;

— TIPHUHATHE U pean-
3aIysl IEHHOCTEeH 3710~
poBoro 1 6e30MacHOTO
o0pasa )KU3HHU, yMEHHE
OCYIIECTBIATH MPOdu-
JIAaKTHKY, 3HAHUE OC-
HOBHBIX 03/10POBHUTEIIb-
HBIX TEXHOJIOTHH.




N3Yy4a€MbIX BCIICCTB.
'Ha6J'I}O,I(aTB 1 OIIMCBHIBATh
JACMOHCTPUPYEMBIC OIIbI-
ThbI

TEKCTHOC BBICKA3bIBAHHUC,

78

I'erepounkiu-
YeCcKHe COeH-
HEHHS

I'ereponukibl. @ypan u nup-
POJ KaK MPEJICTABUTEIH TIsI-
TUYJICHHBIX [€TEPOLIUKIIOB.
[Tpupona apoMaTHIHOCTH
MATHYICHHBIX T€TEPOLMKIIOB.
DIEeKTPOHHOE CTPOECHUE MO-
JIEKYJBI MAPPOJIa, apOMaTH-
YeCKUi XapakTep MOJICKYJIbL.
KucnortHsie cBoiicTBa mUppo-
Ja.

YuyeHuk HAy4uTCS
-00BSICHSTH JIEKTPOHHOE
CTPOCHUE MOJIEKYJI U3Y-
YCHHBIX BEILECTB.
-XapaKTepH30BaTh Bak-
HEHNIINE XUMUYECKHE
CBOMCTBA IreTEPOLUKIN-
YECKUX COECUHEHUH.
-00BSICHSTH IPOTEKaHUE
XUMUYECKUX peaKkui
MEXIy OpraHH4eCKUMHU
BEIIECTBAMHU, UCIIOJIb3Ys
3HaHUS 00 UX MEXaHM3-
Max.

-TIPOTHO3MPOBATH BO3-
MOXHOCTb IIPOTEKAHHUS
XUMHUYECKUX PEAKIINH

Ha OCHOBE 3HaHUH 00
3JIEKTPOHHOM

CTPOEHUH BEILECTB.
-XapakTepu30BaTh OTpe-
OWTENBCKIE CBOHCTBA
N3y9IEeHHBIX BEIIECTB

IlosnaBaTenbHBIC:
OO0yuarommuiics HAy4YHuTCs:
— CTPOHTH JIOTHIECKOE pac-
Cy)XZeHHe, BKIIIOYaloIIee ycTa-
HOBJIEHHE ITPUYUHHO-
CIIEICTBEHHBIX CBS3EH;

— BIIAJETh HAaBBIKAMH [IO3HA-
BaTeNbHOH pediekcuu Kak
OCO3HAHUS COBEPILAEMBIX JeH-
CTBUI ¥ MBICIIMTEIIBHBIX
MIPOLIECCOB, UX PE3YJILTATOB
1 OCHOBAHMI{; IPaHUIl CBOETO
3HAHUS U HE3HAHUS, HOBBIX
M03HABATEIbHBIX 3a]a4 U
CPEIICTB UX HOCTIDKECHUS.
PeryasitTuBHbIe:
O0yuarouuiicss Hay4YuTCs:
— OCYILECTBIISITH COTPYJHUYE-
CTBO B 00pa3oBaTeibHOIT 1es-
TENBHOCTH;
— OCYLIECTBIIATh 103HABA-
TEJIEHYIO pE(IICKCHIO B OTHO-
IIEHUH JEUCTBUH MO PELIeHUIO
y4eOHBIX U ITO3HABATETBHBIX
3amad.

KoMMyHuKaTHBHBIE:
O0yuaromuiicss HAy4YHTCs:
— OCHOBaM KOMMYHHKAaTHBHOI1
pedraexcun kak OpHeHTalUK Ha
TIO3HIMN JPYTHX JIIOAEH, OT-
JIMYHBIE OT COOCTBEHHOM, MO~
HUMaHUIO OTHOCHTEILHOCTH
OIICHOK;

— aJIeKBaTHO, TOYHO U MOCIIe-
JIOBaTeNIbHO 0TOOpaXkaTh B
peun (omnucanue, 00bSICHEHNUE)
COZiepKaHHe COBEPIIACMBIX
JeicTBHI Kak B popme rpoM-
KO COLMaIIM3UPOBAHHON peun,
TaK U B ()OpMe BHYTpEHHEH
peun, KaK B YCTHOH, Tak U B
MMUCBMEHHOMH opMe.

Y odyuaromuxcs 0y-
ayT copMUpPOBaHBI:
— YCTONYMBBIH MO3Ha-
BaTeJLHBIA HHTEpEC,
YMEHHUE yIPaBIATh
CBOEH MO3HABATEIbHON
JIeSITETBHOCTBIO;

— TOTOBHOCTH K perie-
HHIO TBOPYECKUX 3aJ1ay;
— MOTPEOHOCTH B CO-
[HaIbHOM IIPH3HAHUY;
OCHOBBI MOTHBAIINU
CaMOpPAa3BUTHS U CaMo-
peanm3anumy;

— MPUHATHE U pean-
3alus HEHHOCTEH 3110-
poBoro u 6e30MacHOTo
o0pasa )KHU3HH, YMEHHE
OCYIIECTBISATH NPOdHH-
JIaKTHKY, 3HaHUE OC-
HOBHBIX 03/I0POBUTEIIb-
HBIX TEXHOJIOTHH.




79 Ilectnunen- [Ivpunun xak npeacTaBUTEND YyeHHK HAYy4YuTCs IMo3naBaTesIbHBIE: Y obyuarommuxcs 0y-
HBIC MIECTUYIEHHBIX T€TEPOLIUK- -00BSICHSTH NeKTpOoHHOE | Ofy4alomuiicss HAyYuTCsI: AyT cpopMupOBaHbI:
reTepOLUKIbI JIOB. DJIEKTPOHHOE CTPOCHHE CTPOCHUE MOJIEKYJI U3Y- — OCYLIECTBIIATh CAMOCTOSI- — YCTOMYUBBIN NO3HA-

MOJICKYJIbI MUPU/INHA, ADOMa- | YEHHBIX BEILIECTB. TENbHBIN 0TOOpP HCTOYHHKOB BaTeJIbHBIN HHTEpEC,
TUYECKUH XapaKkTep MOJeKy- -XapaKTepU30BaTh BaX- nH}pOpMAaIN U paCIIMPEHHBIH | YMEHHE YIPaBIsITh
16l. OCHOBHBIC CBOWCTBA Heifle XuMuyeckue TONCK MH(OPMAIINH C UCIIONb- | CBOEH IO3HABATEJILHOM
nupuauHa. Pasnuune B mpo- CBOMCTBA IeTEPOLUKIIH- 30BaHUEM JEATEBHOCTBIO;
SIBIGHHU OCHOBHBIX CBOUCTB YECKHX COeINHEHUI. pecypcoB OMOIMOTEK U UHTEP- | — TOTOBHOCTS K pellie-
MUPpoJIa ¥ MUPUANHA. -00BSICHSTh IPOTEKaHUE HETa B COOTBETCTBHH C IIEIAMH | HHIO TBOPUECKHX 3a/1ay;
Peaxuun nupuauna: snex- XUMHYECKHX peakIuit U 3aJa4aMH; — MOTPEOHOCTD B CO-
TpodHIEHOE 3aMelleHNE, MEXJy OpraHU4eCKUMHU — aHaJIM3UPOBATh, KPUTHYE- [aIFHOM IIPH3HAHUY;
THJPUPOBaHUE, 3aMEILCHHE BEIIECTBAMU, UCIIOJIb3Ys CKU OLICHUBATh ¥ UHTEPIIPETU- | OCHOBBI MOTHUBAIUU
aTOMOB BOJIOPOZA B O 3HaHUS 00 UX MEXaHM3- poBaTh HHPOPMAIHIO; caMOpa3BUTHA U caMO-
MIOJIOXKEHUM Ha TUJPOKCO- Max. — CTPOUTH JIOTUYECKOE pac- peanu3anuy;
rpynny. [IukoauHsl U ux -IPOrHO3UPOBATh BO3- CYXJICHHE, BKIIIOYAOIlee yCTa- | — IPUHATUE U pealu-
oxucnenue. [IpencrasiaeHue MOXHOCTH IIPOTEKAHUS HOBJICHHE IIPUYUHHO- 3a1ys IEeHHOCTEH 3710-
00 ummaasone, nunepuoune, XUMHYECKHX PeaKInit CIIEICTBEHHBIX CBSI3€ll; poBoro u 6e30macHoro
MUPUMUIIHE, HUKOMUHE, Ha OCHOBE 3HAHUH 00 PeryasiTuBHble: o0pa3a *KHU3HH, yMEHHE
amponune, 3JIEKTPOHHOM CTPOEHUH O0yuarouuiicss HAy4YuTCs: OCYIIECTBIIATh
IIypHHE, IyPHUHOBBIX U MUPU- | BELIECTB. — CTaBHTb U ONPEACIATH e, | MPOQHIAKTHKY, 3HAHHE
MUJIUHOBBIX OCHOBAHUSX -00BSICHSTh BIIMSHHE IJIaHUPOBATh ITyTH UX JOCTH- OCHOBHBIX 037J0POBH-
H3yUYCHHBIX BEIIECTB U 110 | >KEHMUS; TEJBHBIX TEXHOJIOTHH.
aHAJIOTUU C HUMU HEU3y- | — UCIIOJIb30BATh PECYPCHBIE
YEeHHBIX NPEJICTaBUTENIeH | BO3SMOXHOCTH pealn3anuy
TOMOJIOTHIECKHX PATOB TIOCTABIICHHBIX IIENIEH;
Ha )KMBBIE OPTaHU3MBIL. — OCYHIECTBISTH COTPYJHUYE-
-XapakTepu30BaTh OMOJIO- | CTBO B
THYECKYIO pOJIb U3yUYCH- 00pa30BaTeNIbHOMN JeSITEIbHO-
HBIX BEILlECTB CTH;
KommyHukaTuBHBIC:
O0yuaromuiicss HAy4YHuTCs:
— aJIeKBaTHO UCIIONb30BaTh
pedeBbIe CPEACTBA JUTS pete-
HUS Pa3INIHBIX
KOMMYHHKATHBHBIX 3a/1a4;
BJIaJIEHUE YCTHON U MUCbMEH-
HOH peublo; CTPOUTh MOHOJIO-
TMYecKOe KOHTEKCTHOE
BBICKAa3bIBAHUC,
80 | Obobmarommee 3amaHus 10 COCTABICHUIO YueHUK HAYYHTCS IHosHaBaTe1bHBIE: Y oGyuarommuxcst 0y-

MTOBTOPEHHE 10
TeMe «A30T- 1
cepocojiep-
JKallue OpraHu-
YEeCKHUe
BEIIECTBA»

YpaBHEHUH peakuuii ¢ yua-
CTHEM a30T- U CEPOCOIepIKa-
IIMX OPTaHUYECKUX
COCIMHEHHMIA; PeaKIIHid, Uil-
JIIOCTPUPYIOIIUX ['eHeTHYe-
CKYIO CBSI3b MEX1Y HUMH.
CocraBieHue ypaBHEHUH 110
3aJaHHBIM CXEMaM IIpeBpa-

-CHCTEeMAaTH3UPOBATh U
000011aTh TOTy4EeHHEBIE
3HAHHs O CTPOCHUH,
CBOMCTBAX, MONy4eHUHU U
MPUMEHEHHUHU a30T- U
cepocoIepKAIIIX Opra-
HUYECKHX COCAMHEHUM.
-COCTaBJIATH 000011af0-

OO0yyarommiicss HAy4YHTCs:
— aHANM3HUPOBATH, KPUTHUE-
CKU OLICHUBATh U UHTCPIIPETU-
poBath HHPOPMAITHIO;

— CTPOUTH JIOTHYECKOE pac-
CyXJICHHE, BKIIFOYAlOIlee ycTa-
HOBJICHUE IPUYUHHO-
CJIC/ICTBCHHBIX CBs3€H;

ayT copMUpPOBaHbI:
— YCTONYMBBIN MO3Ha-
BaTeJIbHBIA HHTEpEC,
YMEHUE yIPaBJIsATh
CBOEH MM03HABaTENbHOM
JIeSITEbHOCTBIO;

— TOTOBHOCTS K pelie-
HUIO TBOPYECKUX 3aJ1a4;




IICHUH

M€ CXEMBIL.
-OTHUCHIBATh T€HETHYE-
CKHE CBS3H MEXIY U3y-
YEHHBIMH KJIaCCaMH
OpPTaHWYECKHUX COEIHHE-
HUH.

-IIPOBOAUTD PACUETHI 110
XUMHYECKIM (hopMyliamMm
BEILIECTB U YPaBHEHUSIM
XUMHUYECKUX PEAKIINN

PeryasiTuBHble:
O0yuaroumiicss Hay4YuTCs:
— HCIOJIB30BaTh PECYpPCHBIE
BO3MO>KHOCTH peajiH3aliii
TIOCTABJICHHBIX LIENIEH;

— OCYWIECTBIATH COTPYJHUYE-
CTBO B 0Opa3oBaTenbHOU es-
TENBHOCTH;

— OCYIIECTBIIATH MTO3HABA-
TEJIbHYIO pe(IICKCHIO B OTHO-
IEHUH JEUCTBUH MO PELICHUIO
y4eOHBIX U IT03HABATEIBHBIX
3ajau.

KoMMyHuKaTHBHBIE:
OO0yuarouuiicss HAyYUTCs:
— aJeKBaTHO UCIIONb30BaTh
peub ISl IUITAaHUPOBAHUS U
perynauuu cBoen
JeATeIbHOCTH;

— MOTPEeOHOCTH B CO-
[UAJIbHOM TIPU3HAHMNH;
OCHOBBI MOTHBAIHN
CaMOpPAa3BUTHS U CaMo-
peanu3anumy;

TEMA 6. BUOJIOT'MYECKU AKTUBHBIE BEHLIECTBA (16 4acos)
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O6mas xapak-
TEPUCTHKA
YIIIEBOIOB

O6mas hopmyna yriaeBoIoB.
Krnaccuduxarus yrieBonos.
MoHo-, 0JIHTO- 1 IoJIHcaxa-
punsL IIpumesenue u 6uoo-
rHYecKast POJib YrIIEBOIOB.
OKucneHne yriaeBoaoB —
HCTOYHHK SHEPTUH JKHBBIX
OpraHu3MOB

Y4yeHuk HAYyYHTCS
-XapaKTepH30BaTh COCTAB
YTJIEBOJIOB M X KIIACCH-
(ukanuio.
-IIPOTHO3UPOBATH CBOM-
CTBa HEM3YUCHHBIX Be-
IIECTB 110 AaHAIOTHH C
H3y4CHHBIMU BelLeCTBa-
MH TOT0 € TOMOJIOTHye-
CKOTO psijia.

-packpbIBaTh OMONIOTHYE-
CKYIO POJIb YTJIEBOIOB

IMo3naBaTenbHbIE:
OO0yuarouuiicss HAyYnTCs:
— aHaAM3HUPOBATh, KPUTHUE-
CKH OI[CHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIHIO;

— HaXOJHTh PEIICHHE B TPO-
OJIEMHBIX CHUTYaIHsAX, BKIIOYast
CHUTYalluH HEONIPEAEICHHOCTH;
— OCO3HAHHO M aIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATH U
UCIIOJIb30BaTh Pa3INYHbIC BH-
JIbI 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIEIEH U CXEM JUISt
pelIeHNs T03HABaTeIbHBIX U
y4eOHBIX 33129 B PA3IMIHBIX
MPEeIMETHBIX 00J1aCTAX, UCCIIe-
JIOBATEIbCKON U MPOEKTHOMN
JeATEIBHOCTH;

PeryasituBHbIe:
Ofyyaronmiicss HayYnTCs:
— OCYIIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOIT 1es-
TEITBHOCTH — COBMECTHOE
IieJIeTIoIaraHye 1 IIaHUPOBa-
HHe 00IIMX crocoOoB paboThI;
— OCYLIECTBIIATH 103HABA-
TENbHYIO peIeKCHIO B OTHO-
LICHUU JCHCTBHH 10 PEIICHUIO
y4eOHBIX U IT03HABATEIbHBIX
3amad.

Y o0yuaromuxcs 0y-
IyT c(hOPMUPOBAHBI:
— IIEIIOCTHOE MUPOBO3-
3pEeHHE, COOTBETCTBY-
OlIee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HaYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIbHBIC HHTEPECHI,
YMEHHUE yIPaBIsTh
CBOEH M03HaBaTEIHLHON
JIeSITETBHOCTBIO;

— MPUHATHE U pean-
3a1us HEHHOCTeH 3110-
poBoro 1 6e30MacHOTo
00pasa KHU3HU.




KomMMmyHHKaTHBHBIE:
O0yuaroumiicss Hay4YuTCs:
— HaBBIKaM 3()(HEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOJIYKTHBHOI! IesSTEeNEHOCTH;
— aJIeKBaTHO UCIIOIB30BaTh
pedb JUIsl INIAHUPOBAHUS U
PEryJIALMI CBOCH IesATeNbHO-
cTH;
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Ctpoenue mMo-
HOCaxapuoB.
JIunelinple 1
[UKJIHYECKHE

CTPYKTYpBI

dusnyecKre CBOICTBa U
Hax0)KIEHHE YTIEBOJIOB B
npupoje (Ha mpuMepe IITo-
KO3BI U PppyKTO3HI). JINHEH-
Hasl ¥ UKIHIecKast (pOpMBI
TIIIOKO3BI H QPYKTO3BL. [1n-
PaHO3HI U

¢ypanossl. @opmyisl Ourre-
pa u Xeyopca. [Tonsarue o
TAayTOMEPUH KaK BHE H30Me-
PHUH MEXIY HUKIHISCKON 1
nuHelHo# popmamu. Opyk-
TO3a KaK H30Mep TIIIOKO3EL
Pubo3a u ne3okcupudosa.

Y4eHUK HAyuUUTCH
-XapaKTepH30BaTh CBO-
CTBa IIIOKO3HI KaK Bellle-
CTBa C IBOMCTBEHHON
(byHKIUEH (aIbIeruI0-
CIIUPTA).

-00BACHATH 3JCKTPOHHOE
CTPOCHHE MOJIEKYJI TJII0-
KO3BI U pUOO3BI.
-CpaBHMBATh CTPOCHHE U
CBOWCTBA IIIOKO3BL U
(pYyKTO3BL.
-XapaKTepH30BaTh OHOJIO-
THYECKYIO POJIb H3Y4YCH-
HBIX BEIIECTB.
-MccreoBaTh CBOMCTBA
H3y4aeMbIX BELIECTB.
-HaOJII01aTh ¥ ONUCHIBATh
XUMHYECKHE PEaKIIH C
TIOMOIIIBIO POJTHOTO SI3BIKA
U SI3bIKa XUMHUH.
-coOMrOIaTh TIpaBmiIa U
TpHUeMbI 0€30TMacCHOM
paboThI ¢ XUMUYECKH-

MH BELIECTBAMHU H J1a00-
paTopHBIM 000pyIOBaHH-
eM

ITo3HaBaTeJIbHbBIE:
OO0yuarommiics HAy4YHuTCs:
— TPOBOANTH HAOIIOCHNE U
9KCTIEPUMEHT B COOTBETCTBHUH C
3aJaHHOW CXEMO;
— OCYILECTBIIATH CAMOCTOSI-
TEJbHBIN 0TOOP UCTOUHHUKOB
nHGOPMAIMHU U PACLIINPEHHBII
TIOMCK HH(OPMALUHU C UCIIONb-
30BaHHEM PECYPCOB OUOTHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LEeISIMU 1 3a]]a9aMH;
— aHaAM3HUPOBATh, KPUTHUE-
CKH OLICHUBATb M MHTEPIPETH-
poBaTh HHPOPMAIHIO;
— OCO3HAHHO U a[IeKBATHO
CO3I1aBaTh, IPeoOpa3oBBIBATh U
HCIIOJIb30BATh Pa3IMYHbIC BU-
JIbI 3HAKOBO-CHMBOJIHYECKUX
CpEICTB, MOZEINEH U CXeM IS
peLIeHHs TT03HABATENIBHBIX U
y4eOHBIX 33/1a4 B Pa3iIM4HbIX
MPEeMETHBIX 00IacTsIX, HCCIe-
JIOBAaTEIbCKON U MPOEKTHOMN
JeSTEIIbHOCTH;

PeryasiTuBHbIe:

O0yuaronuiicss HAy4YHuTCs:
— OCYILLECTBIISITH CaMOPEryJIsi-
U0 B 00pa30BaTeNIbHOM fesi-
TENBHOCTH,
OIIPEIENATH IPUOPHUTETHI LeTIeit
C y4eTOM MPUHATHIX [ICHHOCTEN
1 KU3HEHHBIX [UIAHOB,;
— CaMOCTOSITENBHO Pean30-
BBIBAaTh, KOHTPOJIMPOBATh U
OCYIIECTBIATE
KOPPEKLUIO yueOHO! 1 MO3HA-
BaTeNbHOMI JACATCIIBHOCTHU,
— OCYWIECTBIISTH COTPYJHUYE-
CTBO B 00pa3oBaTeNbHOIl nes-

Y obyuarommuxcs 0y-
ayT copMUPOBAHBI:
— IIEJIOCTHOE MUPOBO3-
3pEeHUE, COOTBETCTBY-
IolIee COBPEMEHHOMY
YPOBHIO Pa3BUTH
HayKH;

— YCTOWYMBBIE MTO3HA-
BaTeNbHbBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH M03HaBaTEIbHON
JIeSTeITbHOCTBIO;

— TIPHUHATHE U peann3a-
LU EHHOCTEN 310pOBO-
ro u 6e3omacHoro oopasza
JKHU3HU.




TEIBHOCTH — COBMECTHOE
LieJIenoaraHue 1 IIaHupoBa-
HHE 00IIMX CIIOcO00B paboTEI;
— OCYIIECTBIISTE IIO3HABA-
TENBbHYIO peIeKCHIO B OTHO-
IEHUU JCUCTBUH MO PELICHUIO
y4eOHBIX U [03HABATEIBbHBIX
3a71ay.

KoMMmyHuKaTHBHbBIE:
O0yuaromuiicss Hay4YuTCs:
— HaBBIKaM 3()()eKTUBHOTO
COTPYAHHYECTBA B COBMECTHOM
MIPOYKTHBHOI! IesSTEeNEHOCTH;
— (dopMyIUpOBaTh COOCTBEH-
HBIC
MHEHHUE U ITO3UIHUIO B OTHOLIIE-
HHU Pa3JINYHBIX IPEAMETHBIX
cdep, apryMeHTHPOBATH €¢,
KOOPJIMHHPOBATH C MO3ULUSIMH
TIapTHEPOB IIPH BEIPAOOTKE
00IIIero pemieHus: B COBMECT-
HOH JIeATeNIbHOCTH;
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XHUMHYECKHE
CBOICTBAa MOHO-
caxapuioB

XuMU4ecKue CBOIMCTBA TIII0-
KO3bI: OKHCJIEHUE XJIOPHOU
i OpOMHOI BOJIOH, OKHC-
JICHHE a30THOU KHUCJIOTOM,
BOCCTAHOBJICHUE B ILIECTH-
ATOMHBIH CITUPT, allMIIUPOBa-
HUE, aJIKWINPOBAaHUE, U30Me-
puy3anus, Ka4eCTBEHHbBIE pe-
aKIUH Ha TIIIOK03Y (IKCIepH-
MEHTaJIbHBIE JI0Ka3aTeIbCTBA
HaJINYUS alIbIETHIHON U
CHUPTOBBIX TPYI B TIIFOKO-
3€),CIIUPTOBOE U MOJIOYHO-
Kucioe opoxenue. [ uko-
3UJIHBIA THIPOKCHUIL, €T0 CIie-
uduyeckue coictra. Io-
HTHE O riKo3uaax. [lons-
THE O TIIOKO3HJIaX, UX
HAXOXK/ICHUH B TIPUPOJIC.
[onmy4eHue TIIOKO3HI.

YyeHUK HAYUYUTCS
-XapaKTepu30BaTh CBOM-
CTBa IIIOKO3HI KaK Bellle-
CTBA C IBOMCTBEHHOU
(byHKuMe (anpaernmo-
CIHPTA).
-IPOrHO3UPOBATh BO3-
MOYXHOCTb TIPOTEKAHHUS
XUMHUYECKUX PEaKINH
Ha OCHOBE 3HaHUH 00
JNIEKTPOHHOM CTPOSHHHU
BEIIECTB.

-00BSICHSTh MIPOTEKAHUE
XUMHUYECKUX peaKui
MEX]y OpraHHIeCKHUMH
BE€IIECTBAMHU, UCIIOJIb3YyH
3HaHHUs 00 UX MEXaHU3-
Max.

-COIIOCTABIIATh XUMHYe-
CKHE CBOMCTBA TIIIOKO3HI C
o0acTsIMU TPUMEHEHUS.
-MICHTU(QUIIPOBATH
IJIIOKO3Y € TIOMOIIIBIO
Ka4eCTBEHHBIX PEAKIUH.
-Ha0II01aTh U OMUCHIBATH
XUMHYECKHE PEaKIIH C
IIOMOILBIO POJHOTO SI3bIKA

Ilo3naBaTenbHbIE:
O0yuarouuiicss HAy4YuTCs:
— MPOBOAMTH HAOJIOICHHE
9KCTIEPHMEHT B COOTBETCTBHUH C
3aJ]aHHON CXEMO;

— aHaANM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETH-
poBaTh HHPOPMAIIHIO;
— HaXOJHTh PEIICHHE B TIPO-
OJIEMHBIX CHUTYaIHsAX, BKIIOYAst
CHUTyallll HEOTIPEAEIEeHHOCTH;
— CaMOCTOSITETTEHO CTPOUTH
JIOTHYECKOE JO0Ka3aTeIbCTBO;
PeryasituBHbIe:

O0yuaronuiicss Hay4YuTCs:
— OCYILECTBIISITH COTPY/JHUYE-
CTBO B 00pa3oBaTebHOMU JIes-
TEITBHOCTH — COBMECTHOE
IieJIeTIoIaraHye 1 IIaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;
— OCYIIECTBIIATE ITO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LICHUU JICHCTBUH 10 PEIICHUIO
yqe61-u>1x " ITO3HABATCJIIbHBIX
3aad.

KommyHnukaTuBHbIC:
OOyuarommuiicss HAy4YHTCs:

Y oGyuaromuxcs 0y-
ayT copMUPOBaHbI:
— LEJIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
IolIee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH;

— YCTOWYMBBIE TMO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIPaBIATh
CBOEH Mmo3HaBaTeIbLHON
JIeSITETBHOCTBIO;

— MPUHATHE U peain3a-
IUsl IEHHOCTEH 37J0pOBO-
ro u 6e3omacHoro odpasa
JKU3HU.




U A3bIKa XUMHH.
-cobmronaTh IpaBuiIa u
npueMsl 6e30nacHoM
paboTHI ¢ XUMHYECKH-
MH BeIECTBaMH U J1a00-
paTopHBIM 000pyIOBaHN-
eM

— HaBbIKaM 3()(HEKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
TIPOYKTHBHOI! IesSTEeNEHOCTH;

Jucaxapuast

Jucaxapunsl. Caxaposa Kak
IIpeJICTaBUTENIb HEBOCCTAHAB-
JIUBAIOLIUX JUCAXAPHUIOB.
Crpoenue, puzndeckue u
XMMHUYECKUE CBOMCTBA caxa-
po3bl. ['maponus aucaxapu-
noB. [Tonyuenue caxapa u3
caxapHo# cBekibl. [Ipumene-
HUE caxapo3sbl

YuyeHuk Hay4uTCS
-00BSICHATh MEXaHU3MEI
00pa3oBaHus qUcCaxapH-
JI0B.

-XapaKTepH30BaTh BakK-
Hele XUMHYECKHe
CBOMCTBA JUCaxapuioB.
-OTIHCHIBATH POMBIIII-
JICHHOE II0JTy4eHHE caxa-
PO3BI U3 IPUPOHOTO
CBIPBSL.

-COIOCTABISITh XUMUYe-
CKHE CBOMCTBa AUCaXapu-
ZIOB C 00aCTsIMU TIpUMe-
HEHUS.

-XapakTepu30BaTh OHOIIO-
THYECKYIO POJIb Jircaxa-
pUIOB

IlosnaBaTenbHBIC:
OO0yuaromuiics HAy4YHuTCs:
— OCYIIECTBIIATH CAMOCTOSI-
TENbHBIN 0TOOpP HCTOYHHKOB
nH(pOpMaIY U pacIINPEeHHBII
MOUCK HH(OPMAIIUH C UCTIONb-
30BaHHEM PECYpCOB OUOTHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEeISIMU 1 3a]]a9aMH;

— aHaAM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO311aBaTh, IPeoOpa3oBBIBATh U
HCTIONB30BaTh PA3IMIHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
peLIeHHs TT03HABATENIBHBIX U
y4eOHBIX 33/1a4 B Pa3IMIHBIX
MpeIMETHBIX 00J1acTsX, UCCIIe-
JIOBaTEIbCKON U MPOEKTHOMN
JeATeIbHOCTH;
— (opMyIpOBaTH THUIIOTE3HI O
CBSI35X 00BEKTOB U 3aKOHO-
MEPHOCTSIX TIPOTEKAHHUS IIPO-
11€CCOB;
— CaMOCTOSITEIIEHO CTPOUTH
JIOTHYECKOE JJOKa3aTeIbCTBO;
PeryasituBHbIe:
OO0yyarommiicss HAy4YHTCs:
— OCYIIECTBISTE CAMOPETYJIsI-
U0 B 00pa3oBaTeNnbHOIT aes-
TEITBHOCTH, OTIPEIENATh IPHO-
PUTETHI uenef/i C Y4€TOM IIpHU-
HATBIX LleHHOCTef/'I " )KU3HCH-
HBIX IIJIAHOB,
— CaMOCTOSITENIHO Peasln30-
BBEIBaTh, KOHTPOJIPOBATH 1
OCYIIECTBIATH KOPPEKIIHIO
y4eOHOMW ¥ ITO3HABATEIBHOM
JeATeIBHOCTH;
KoMMyHHKaTHBHBIE:

Y o0yuaromuxcs 0y-
ayT copMUpPOBaHBI:
— LEJIOCTHOE MHPOBO3-
3peHHE, COOTBETCTBY-
I0III€e COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKH;

— YCTOWYMBBIE MTO3HA-

BaTeNbHBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH M03HaBaTEeIbHON
JIeSITEIBHOCTBIO;

— MPHHSITHE U pealn3a-
LU EHHOCTEN 310pOBO-
ro u 6e3omacHoro oopasza
JKH3HU.




OOyuarommiicss HAyYnTCs:
— HaBbIKaM 3((HEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOIyKTHBHOI! IesSTEeNEHOCTH;
— (opMyIHpoBaTh COOCTBEH-
HBIE MHEHHE 1 TTO3HIHIO B OT-
HOILICHUHU PA3JIUYHBIX MpeJi-
METHBIX c(hep, apryMeHTHpO-
BaTh €€, KOOPANHUPOBATD C
MO3ULUAMH IAPTHEPOB TIPU
BEIPA0OTKE OOIIEro pelIeHus B
COBMECTHOH e TeITbHOCTH;
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[Tonucaxapusl

[Honucaxapunel. Kpaxmail,
TJINKOTEH U LEJUTI0N03a KaK
OHMOJIOTHYECKHIE TIOTUMEPHL.
Kpaxman xak cMech aMHII03bl
U aMHJIONIEKTHHA, eT0 (H3H-
yeckue cBoifcTBa. Xumude-
CKHE CBOMCTBa Kpaxmaa:
THJPOJIU3, KaYeCTBEHHAsI
peaxuus ¢ HOJOM H e MpHU-
MEHEHHeE 111 OOHAPYKEHUS
KpaxmaJjia B IpOJyKTaX IHTa-
Hus. Llemmonosa: ctpoeHue u
¢usuueckue cpoiicra. Xu-
MHUYECKHE CBONUCTBA IIEIUII0-
JIO3BI: TUZIPOJIH3, 00pa3oBa-
HUE CI0XHBIX 3¢upoB. [Tpu-
MEHEHHE Kpaxmaia u
nemoao3sl. [IpakTuueckoe
3Ha4YEeHHUE MOJIHCaXapHUIOB.

YyeHUK HAYUYHTCS
-CpPaBHMBATh CTPOCHHE U
CBOICTBa KpaxMania u
LEIUTIOJIO3BI.
-XapaKTepH30BaTh BaX-
HEWIIne XUMHIECKHe
CBOICTBa NONUCAXapH-
JIOB.

-COIOCTABIISATh XUMHUYeE-
CKHE CBOMCTBA MOJIHCAXa-
PHUIOB ¢ O0IaCcTAME MPHU-
MCHEHHSI.

-HaOJII01aTh ¥ ONUCHIBATh
CaMOCTOSITENEHO MTPOBO-
JIMMble XUMHUYECKHE pe-
aKIIMH C TOMOIIBIO POA-
HOTO S13bIKa U SI3bIKA XU-
MHH.

-XapaKTepu30BaTh OHOIIO-
THYIECKYIO POJIb MTOJIHCaA-
XapHIOB.
-MICHTU(QUIIPOBATH
Kpaxmal ¢ MOMOLIBI0
Ka4eCTBEHHBIX PEAKIUH.
-co0JTo1aTh MpaBuia U
npueMsl 6e30macHoM
paboTHI ¢ XUMHYECKUMU
BeIeCTBAMH U Jabopa-
TOPHBIM 000pyJOBaHHEM

Ilo3naBaTenbHbIE:
OOyyarouuiicss HAYYnTCsI:
— MPOBOAUTH HAOIOICHHE U
9KCHEPUMEHT B COOTBETCTBUH C
3aJaHHON CXEMO;

— OCYILIECTBIATH CAMOCTOSI-
TENbHBIN 0TOOP HCTOYHHKOB
nHpopMaIyy U pacIInpEeHHBIN
MIOMCK HH(OPMALMHU C UCIIONb-
30BaHHEM PECYpPCOB OUOIHOTEK
1 HHTEPHETa B COOTBETCTBUH C
LETSIMHU U 3a1a4aMH;
— aHaAIM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETH-
poBaTh HHPOPMAIIHIO;
— HaXOJWUTh PEIICHHE B IIPO-
OJIEMHBIX CHTYaIHsX, BKIIOYast
CHUTYAaIIM{ HEONPEICTICHHOCTH;
— CaMOCTOSITENIBHO CTPOUTh
JIOTHYECKOE JI0KA3aTeIbCTBO;
PeryasiTuBHbIe:
O0yuaronuiicss HAy4YHuTCs:
— OCYILLECTBIISITH CaMOPEryJIsi-
UI0 B 00pa30BaTEILHOM Jesi-
TENBHOCTH, OTPEICNSATh NPHO-
PHTETHI LENeH ¢ y4eToM HpH-
HSTBIX LIEHHOCTEH U )KU3HEH-
HBIX [UIQHOB,;
— OCYIIECTBIIATh COTPYAHHYE-
CTBO B 00pa3oBaTebHOMU J1es-
TENBHOCTH — COBMECTHOE
1eJIeroIaraHie U IIaHupOoBa-
HHE 00IIMX croco00B paboThI;
— OCYIIECTBIISTE IIO3HABA-
TENBbHYIO pepIEKCHIO B OTHO-

Y oGyuaromuxcs 0y-
ayT copMHPOBaHBI:
— LEJIOCTHOE MUPOBO3-
3peHHE, COOTBETCTBY-
IOIIlee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE ITO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIIPaBIATh
CBOEM Mmo3HaBaTeIbLHON
JIeSITETBHOCTBIO;

— MPUHATHE U peaTn3a-
LIKs IGHHOCTE! 3/I0pPOBO-
ro u 6e3omacHoro oopasa
KHU3HH.




LIEHUU AEUCTBUH MO PELIEHUIO
y4eOHBIX U ITO3HABATEIbHBIX
3amad.

KommyHukaTuBHbIC:
OO0yuaromuiicss HAy4YHTCs:
— HaBBIKaM 3()()EeKTUBHOTO
COTPYJHHUYECTBA B COBMECTHOM
MIPOYKTUBHOI! I€ATENbHOCTH;
— (opMyIupoOBaTh COOCTBEH-
HBIE MHEHHE U TTO3HIHIO B OT-
HOIICHHUH PA3IMIHBIX TIPe-
METHBIX c(ep, apryMeHTHPO-
BaTh €€, KOOPJUHHPOBATH C
TIO3UIMSMH TTapTHEPOB IPU
BBEIPa0OTKE OOIIEro pelieHus B
COBMECTHOM IEATEIIbHOCTH;
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[IpaxTrueckas
paborta Ne 7.
«'maponus
Kpaxmaia»

[IpuroToBnenue Kpaxmaib-
Horo kneictepa. KauectBen-
Hasl peakLus Ha KpaxMall.
I'unponus xpaxmana B Kuc-
JIOH cpeJie IPU KUIISTYCHUU
pacTBopa. DKCIepUMEHTalTb-
HOE MOATBEPKJICHHIE PEAKIHN
THAPONIN3a Kpaxmaia

YyeHUK HAYUYUTCS
-IIPOBOAUTH XUMHUYECCKHUI
SKCIIEPUMEHT TI0 THIPO-
U3y Kpaxmaa.
-Ha0JI0/1aTh U OIMCHIBATh
CaMOCTOSITEIBHO MPOBO-
JIMMBIE OIIBITHI C TOMO-
LIBIO POJIHOTO SI3bIKA U
SI3BIKA XUMUH.
-coOMroIaTh TpaBmiIa U
npueMsl 0e30nacHoM
PpaboThl ¢ XUMUYECKH-
MH BeIeCTBAMHU | J1a00-
paTtopHbIM 000PYI0BaHH-
eM

IlosnaBaTenbHbBIE:
O0yuarouuiicss HAy4YuTCs:
— MPOBOAUTH HAOIOJCHNE U
9KCIIEPHMEHT B COOTBETCTBHUH C
3aJaHHON CXEMO;

— OCYILIECTBIIATH CAMOCTOSI-
TEIbHBIN 0TOOpP HCTOYHHKOB
nH(pOpMaIN U pacIINPEeHHBII
TTOVCK MH(OPMAIINH C UCTIONb-
30BaHHEM PECYpPCOB OUOIHOTEK
Y HHTEpHETa B COOTBETCTBUH C
LEISIMU U 33]1a4aMH;
— aHaAM3HUPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETH-
poBaTh HHPOPMAIIHIO;
— CaMOCTOSITETTEHO CTPOUTH
JIOTHYECKOE JOKa3aTeNbCTBO;
PeryasituBHble:
O0yuaromuiicss HAy4YHuTCs:
— OCYILECTBIISITH CaMOPEryJisi-
UI0 B 00pa30BaTENILHOM Jesi-
TENBHOCTH, ONPECNATh IPHO-
PUTETHI LleJ'lel\/’I C Y4€TOM IIpHU-
HSTHIX [[EHHOCTEH M )KU3HEH-
HBIX IJTaHOB,;
KoMMyHuKaTUBHbIE:
OO0yyarommiicss HAy4YHTCs:
— HaBbIKaM 3()(HEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
HpOleKTI/IBHOI\ﬁ JACATCIIBHOCTH,
— (opMynHpoBaTh COOCTBEH-
HBIE MHEHHE 1 TTO3HIHIO B OT-
HOIICHHUH PAa3IMIHBIX MPe-

Y oGyuaromuxcs 0y-
ayT copMUPOBaHBI:
— IIEIIOCTHOE MUPOBO3-
3pEeHUE, COOTBETCTBY-
I0II[ee COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKH;

— YCTOWYMBBIE ITO3HA-
BaTeNbHBIC HHTEPECHI,
YMEHHE yIIPaBIsTh
CBOEH M03HaBaTEeNbHOMN
JIeSTeNTbHOCTBIO;

— TIPHHATHE U peann3a-
LIKs IGHHOCTE! 3/I0pPOBO-
ro u 6e3omacHoro oopasza
JKHU3HU.




METHBIX cep, apryMEeHTHPO-
BaTh €€, KOOPANHUPOBATD C
TIO3UIMSMH TTapTHEPOB MPH
BBEIPa0OTKE OOIIEro pelIeHus B
COBMECTHOH e TeITbHOCTH;

— aJIeKBaTHO UCIIOJIB30BaTh
pedb JUIsl INIAHUPOBAHUS U
PEryJIALMI CBOCH IesATeNbHO-
cTH;

— HHTETPUPOBATHCS B IPYIILY
CBEPCTHHKOB, YCTaHABIIBATH
MEJINYHOCTHBIE OTHOIICHHS 1
CTPOUTH NPOIYKTHBHOE B3aH-
MOJICHCTBHE B Pa3IM4HBIX ce-
pax.
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Pemenue 3anay,
BBIITOJIHEHHE
YIOpaKHEHUN
o TeMe «YTiie-
BOJILI»

Brinonnenue ynpaxHeHui no
TeMe «YTIEeBOBI», Ha CO-
CTaBJICHUE YpaBHEHUH peak-
LI11,COO0TBETCTBYIOIMX 3a-
JIaHHBIM CXEMaM, CoJlepxKa-
LM HEU3BECTHBIC BELIECCTRA.
Pemenue 3agau

YyeHUK HAYYHTCS
-HCTIONIb30BaTh ANTOPUT-
MBI IIPH PEIIeHUH 3a1ad.
-COCTaBJIATh YPaBHEHUS
I10 33JJaHHBIM CXeMaM
IIPEBpALICHUM.
-IIPOBOAUTH PACYETHI 110
XUMHYECKIM (HopMyliamMm
BEIECTB U YPaBHEHUSIM
XUMHUYECKUX PEAKINH

IHosnaBaTe/nbHbIE:
OOyyarouuiicss HAYYnTCSI:
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, NPE0OPa30OBHIBATH U
HCIIONIb30BATh Pa3IMYHBIC BU-
JIbI 3HAKOBO-CHMBOJIYECKIX
CpEICTB, MOZEINEH U CXeM IS
pelIeHNs T03HABaTeNIbHBIX U
y4eOHBIX 33129 B PA3IMIHBIX
MIPeMETHBIX 00MacTsX, nccie-
JIOBaTEIbCKON U MPOEKTHOMN
JeTEIBHOCTH;

— CaMOCTOSITEIIEHO CTPOUTH
JIOTHYECKOE J0Ka3aTeIbCTBO;
— BJIAJIETh HAaBBIKAMH [TO3HA-
BaTeNbHOH pedekcuu Kak
OCO3HAHUS COBEPIIAEMBIX
IEWCTBUM U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YIHTATOB
1 OCHOBaHMIi; IpaHUIl CBOETO
3HaHHWA U HE3HAHUA, HOBBIX
IMO3HABATCJIBHBIX 3aJla4 U
CpE€ACTB UX NOCTUIKCHUA.
PeryasituBHbIe:
OO0yyarommiicss HAy4YHTCs:
— CaMOCTOSITEIHHO Pean30-
BBEIBaTh, KOHTPOJIMPOBATH U
OCYIIECTBIISITH KOPPEKIIUIO
y4eOHOM 1 O3HABATEIBHOM
JeATEIBHOCTH;
KoMMmyHUKaTHBHBIE:
Obyyaronmiicss HayYnTCs:
— (opMyIIHpoBaTH COOCTBEH-
HbIE MHEHHE 1 TTO3HIHIO B OT-

Y oGyuaromuxcs 0y-
ayT copMHPOBAHBI:
— LEIOCTHOE MUPOBO3-
3pEeHUE, COOTBETCTBY-
I0II[ee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU;

— YCTOWYMBBIE MO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIPaBIATh
CBO€M Mo3HaBaTeIbLHON
JIESITEIIBHOCTBIO;

— MPUHATHE U peaTn3a-
LIKs IGHHOCTE! 3/I0pPOBO-
ro u 6e3omacHoro oopasa
JKU3HH.




HOILICHUHU PA3JIUYHBIX MpeJi-
METHBIX c(ep, apryMeHTHPO-
BaTh €€, KOOPJUHHPOBATH C
TIO3UIMSIMH TTapTHEPOB MIPU
BEIPa0OTKE OOIIEro pelIeHus B
COBMECTHOH e TeITbHOCTH;

— aJIeKBaTHO MCIIOJIb30BaTh
pedb Uil INIAHUPOBAHUS U
PEryJIALMU CBOCH NesATeNbHO-
cTy;
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XKupsl u Macna

JKupsl Kak ci10KHEBIE 3(DUPHI
TTIMLEpHHA U BEICIINX Kap0o-
HOBBIX KHCIOT. PacTurens-
HBI€ U )KUBOTHBIE JKUPBI, UX
coctaB. PU3NUECKUE CBOU-
CTBa )KUPOB. XUMHUECKUE
CBOMCTBA XKHUPOB: THAPUPOBA-
Hue, okucnenue. ['unponus
WY OMBUIEHHUE XKHUPOB KaK
Croco0 MPOMBIIIICHHOTO
MOJIyYEHUS COJIeH BBICUINX
KapOOHOBBIX KHCIIOT. ['mapo-
reHusanus xupos. [Ipumene-
HUE XHUpOB. MblIa Kak cou

BBICHINX Kap6OHOBLIX KHCJIOT.

Moro1nre cBOMCTBA MBLIA.

YuyeHuk Hay4uTCsl
-XapaKTepH30BaTh 0CO-
OEHHOCTH CBOWCTB KHPOB
Ha OCHOBE UX CTPOCHHMS
(>KUpBI KaK CIOXKHBIE
3¢UpHI TIULEpUHA U
BBICIIHX KapOOHOBBIX
KHCJIOT).
-XapaKTepH30BaTh BaX-
HEWIIne XUMHIECKHe
CBOMCTBA XKUPOB.
-XapaKTepu30BaTh 00JIa-
CTU NPUMEHEHHS KMPOB U
WX OMOJIOTHYECKYIO POIb.
-HaOIIOIaTh U ONHUCHIBATh
CaMOCTOSITEJILHO TPOBO-
JIUMBIE OIBITHI C TOMO-
LIBIO POJIHOTO SI3bIKA U
SI3bIKA XMMHH.
-coOJTro1aTh MpaBuiIa 1
MpHeMBI 0e30TTaCHOM
PpaboThI ¢ XUMHIECKUMH
BEIIECTBaMH U J1abopa-
TOPHBIM 000pYIOBaHUEM

IlosnaBaTe1bHBIC:
OO0yuaromuiicss HAy4YHuTCs:
— MPOBOAUTH HAOIOJCHNE U
9KCTIEPIMEHT B COOTBETCTBHUH C
3aJaHHON CXEMOM,

— aHANM3UPOBATH, KPUTHUE-
CKH OI[CHUBATh U HHTEPIPETHU-
poBaTth HHPOPMAIHIO;
— HaXOJWTh PEIICHHE B IIPO-
OJIEMHBIX CUTYaIHsX, BKIFOYast
CHUTYalluH HEOIPEIEICHHOCTH;
— OCO3HAHHO M a1eKBaTHO
CO371aBaTh, MPEOOPA30BHIBATE U
HCTIONb30BaTh PA3IMIHBIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIEIEH U CXEM JUISt
pelLIeHNs T03HABATENBHBIX U
y4eOHBIX 33/1a4 B Pa3IMIHBIX
MPEeIMETHBIX 00JaCTSX, UCCIIe-
JIOBaTeNIbCKOI U IPOEKTHOH
JeATeIbHOCTH;
PeryasituBHble:
O0yuarouuiicss HAy4YuTCs:
— OCYHIECTBIATH COTPYJHUYE-
CTBO B 00pa3oBaTeibHOIL 1es-
TENBbHOCTH — COBMECTHOE
1esienoiaraHye 1 I1aHupoBa-
HHe 00IIMX crocoOoB paboThI;
— OCYLIECTBIIATH I03HABA-
TENBbHYIO pe(pIeKCHIO B OTHO-
IEHUH JEUCTBUH MO PELIeHUIO
y4eOHBIX U ITO3HABATEIBHBIX
3amad.

KoMMmyHUKaTHBHBIE:
O0yuaronuiicss HAy4YHuTCs:
— HaBbIKaM 3((HEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
IIPOIYKTHBHOI IesTeNbHOCTH,

Y o0yuarommuxcs 0y-
ayT copMUpPOBaHBI:
— LIEJIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
I0III€e COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKH;

— YCTOWYMBBIE MTO3HA-
BaTeNbHBIC HHTEPECHI,
YMEHHE YIIPaBIsITh
CBOEH M03HaBaTEeIbHON
JIeSITEIbHOCTBIO;

— TPHUHATHE U peann3a-
LU IEHHOCTEN 3/10pOBO-
ro u 6e3omacHoro oopasza
JKH3HU.




89 | AMHHOKHCIOTBI Cocras, cTpOoeHHE U HOMEH- Y4yeHUK HAYYMTCS Io3naBaTenbHbIC: Y oGyuarommuxcst 0y-
KJIaTypa aMHHOKHUCIOT. ['0- -XapaKTepH30BaTh Bak- O0yuaronmiicss Hay4YuTCs: AyT cpopMupOBaHbI:
MOJIOTHYECKUH psI peneb- | HeHIne XUMHIECKHe — TPOBOANTH HAOIIOCHNE U — IIEJIOCTHOE MUPOBO3-
HBIX aMHHOKHCIIOT. V30Me- CBOMCTBa aMUHOKHCIIOT. 9KCTIEPHUMEHT B COOTBETCTBUH C | 3pEHHE, COOTBETCTBY-
PpYS IpeIeTIbHBIX aMUHOKHC- -XapaKTepH30BaTh aMHU- 3aaHHON CXEMOH; I0II[ee COBPEMEHHOMY
JIOT. HOKHUCJIOTHI Kak aM(o- — OCO3HAHHO U aJIeKBaTHO YPOBHIO Pa3BUTH
Onruueckast U30MepHs. TepHBIE OPTaHUUECKUE CO371aBaTh, MPEOOPa30OBHIBATE U | HAYKH;
dusnyeckue cBOHCTBA Mpe- COEINHEHHSI. HCTIOIb30BaTh PA3IMYHBIC BU- — YCTOWYMBBIE O3HA-
JIENbHBIX aMUHOKHCIOT. Oc- -XapaKkTepH30BaTh QyHK- | bl 3HAKOBO-CHUMBOJINYECKUX BaTeNbHbBIC HHTEPECHI,
HOBHBIE AMUHOKHCIIOTHI, 11K, 001acTH MpUMeHe- CpEJICTB, MOZIENEH U cXeM AT YMEHHE yIIPaBIATH
oGpasyromue 6enku. Croco- HUSI aMUHOKHCIIOT B X pelIeHNs T03HABATEIBHEIX U CBOEH IT03HABaTEJILHOM
OBl OTy4YEeHHUS aMUHOKHCIIOT. | OHOJIOTHYECKYIO POIIb. y4eOHBIX 3a/1a4 B Pa3IHIHBIX JIeATeNTbHOCTBIO;
AMHHOKHCIIOTHI Kak amdo- -HaOIIOAaTh IEMOHCTPH- | TPEIMETHBIX 00JacTsX, HCCle- | — NPHHATHE U peayn3a-
TepHBIC OPraHUYECKUE CO- pyeMBIe MaTepHaIbl JIOBaTeNIbCKOH M IIPOSKTHON IS LIGHHOCTE! 310pOBO-
€IMHEHHs1, PABHOBECHS B JeSTEIBHOCTH; ro u 6e3onacHoro obpasa
pacTBOpax aMHHOKHCIIOT. — (opMyITHpPOBATh THIIOTE3HI O | JKU3HU.
CBOHCTBAa aMHHOKHUCIIOT: CBSI35IX 00BEKTOB U 3aKOHO-
KHCIIOTHBIE U OCHOBHBIE MEPHOCTSIX IPOTEKAHHUS IIPO-
CBOMCTBA; alMJINPOBAHNE 1L[ECCOB;
aMHUHOTPYIIIIBI; dTepU(HKa- PeryasiTuBHbI€:
LIUs1; peaKkLuy ¢ a30TUCTOU O0yuarommuiicss HAy4YHuTCs:
kucnoroil. KauecTBeHHbIe — OCYILECTBIIATh CAMOPETYJISI-
peaKIu Ha aMHHOKHUCIIOTEI C LU0 B 00pa3oBaTeNbHOI nes-
ruapokcuom meau (1), Hun- TENBHOCTH, OTIPEIENATh IPHO-
THIPUHOM, 2,4 TUHUT- PHUTETHI IeTIel C y4eTOM Mpu-
podropbenzonom. Crierudu- HATBIX IICHHOCTEW M KH3HEH-
YeCKHe KaueCTBEHHbIE PeaK- HBIX IIJTaHOB,;
MM Ha apOMaTHYECKHE U KoMMyHHuKaTHBHBIE:
reTepOLUKINYECKUE AMUHO- O0yuaromuiicss HAy4YHuTCs:
KHCJIOTHI C KOHLICHTPUPOBAH- — HaBbIKaM 3()(HEKTUBHOTO
HOMW a30THOM KHUCIIOTOM, Ha COTPYIHHYECTBA B COBMECTHOM
IICTENH C alleTaTOM CBUHIA TIPOYKTHBHOI! IeSTENbHOCTH;
(II). Brnonornveckoe 3Haue- — aJICKBaTHO HMCIOJIb30BaTh
HHUE 0-aMHHOKHCIOT. Obna- pedb AMs TUTaHUPOBAHUS U
CTH TIPEMEHEHUS] aMIHOKHC- PETYISINN CBOEH AesATeNbHO-
JIOT. cTH;

90 | IenTumst ITentunel, ux crpoenue. Ilemn- YdeHuk HayuuTCst IHosHaBaTe1bHBIE: Y oGyuarommuxcst 0y-

THJIHAS CBA3b. AMMIHBIA
XapakTep MENTHIHOW CBS3H.
Cunres nentuoB. ['naponns
MENTHIOB

-XapaKTepH30BaTh CTPOe-
HHE ¥ Ba)KHEHIIINE XUMH-
YeCKHe CBOMCTBA
MENTHIOB.

-00BSICHITh MEXaHU3M
00pa3oBaHHs U XapaKTep
MENTHIHOMN CBSI3H

OOyuarommiicss HAy4YHTCs:
— OCYILIECTBIATH CAMOCTOSI-
TeJIbHBII 0TOOP UCTOYHUKOB
UH(OPMAIIMH U PACIIUPEHHBIHA
MOUCK MH(POPMAIIUH C UCTIONb-
30BaHHEM PECYPCOB OUOIHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEeISIMH U 3aja9aMHt;

— aHANM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U UHTEPIPETHU-
poBaTh HHPOPMALHIO;

ayT copMUPOBaHbI:
— LIEJIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
I0Illee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HaYKH;

— YCTOHYMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHHE yIPaBIATh
CBOEH MTO3HABATEIBHON
JICSITEIILHOCTBIO;




— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIONIb30BATh Pa3IMIHBIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIENICH U CXEM IS
pelIeHNs T03HABATEIBHEIX U
y4eOHBIX 33124 B PA3IUIHBIX
MIPeIMETHBIX 00NacTsX, uccie-
JIOBAaTENbCKON U MPOEKTHOMN
JeATeIbHOCTH;
PeryasTuBHble:
OO0yuarommiics HAy4YHuTCs:
— CaMOCTOSITEIIHHO Pean3o-
BEIBaTh, KOHTPOJIMPOBATh U
OCYIIECTBIISITH KOPPEKLIUIO
y4eOHOU 1 TTO3HABATEIbHOM
JEATeIbHOCTH;
— OCYIIECTBIIATH TO3HABA-
TEJIFHYIO pe(IICKCHIO B OTHO-
LIEHUH JeUCTBUI M0 PEILICHUIO
y4eOHBIX U ITO3HABATEIbHBIX
3azad.

KoMMyHuKaTHBHBIE:
O0yuarouuiicss HAy4YuTCs:
— HaBbIKaM 3P PEKTUBHOTO
COTPYAHHYECTBA B COBMECTHOH
TIPOYKTHBHOI! IeATENEHOCTH;
— aJIeKBaTHO UCIIOJIB30BaTh
pedb IS IIaHUPOBAHUS U
PEryJsIIuK CBOCH JesITeNIbHO-
cTH;

— IPHUHATHE U peann3a-
LU LEHHOCTEN 310pOBO-
ro u 6e3omacHoro oopasa
JKHU3HH.
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benxn

Benku kak nmpupoHbIe OHO-
nonrmMepbl. CocTas U cTpoe-
Hue OenkoB. [lepBuuHas
CTpyKTypa 6enkoB. XuUMHUIe-
CKHE METO/JIbI YCTAHOBJICHUSA
aMHUHOKHCJIOTHOTO COCTaBa 1
nocyegoBaTenbHOCTU. Dep-
MEHTATUBHBINA THIPOIH3 Oell-
KOB. BropuyHas cTpykTypa
OEJIKOB: (-CITHpaIb, [3-
crpykrypa. TpeTuuHas u
YeTBEPTUYHAS CTPYKTYpa
6enkoB. [ucynbduansie Mo-
CTUKH U NOHHBIC U BaH-AEP-
BAaaJIbCOBBI (THAPOGOOHBIE)
B3aNMOJIEHCTBUsI. XMHUeE-
CKHe CBOMCTBA OEIIKOB: THI-
ponu3, JeHaTyparus, Kade-

YdeHuk HAy4YHTCS
-XapaKTepH30BaTh OEIKH
KaK MOJIUIISTITH/IBL.
-OIHCHIBATH CTPOCHUE
CTPYKTYpBI Oerka.
-XapaKTepr30BaTh QyHK-
1M, 00JaCTH IPUMEHE-
HUs OSITKOB M X OHOJIO-
THYECKYIO POITb.
-HACHTHGUIMPOBATH
OCJIKH C TIOMOIIIBIO Kave-
CTBEHHBIX PEaKIHi.
-Ha0II01aTh U OMUCHIBATH
CaMOCTOSITENIBHO MTPOBO-
JHUMBIC XUMHUYCCKUEC
PEaKIHHU C TTOMOIIBIO
POIHOTO S3bIKA U S3BIKA
XUMUH.

IHosnaBaTenbHbBIE:
O0yuarouuiicss HAy4YuTCs:
— MPOBOAMTH HAOJIOICHHE U
9KCTIEPHUMEHT B COOTBETCTBUH C
3aJ]aHHON CXEMO;
— OCYILLECTBIISITH CAMOCTOSI-
TeJIbHBII 0TOOP UCTOYHUKOB
MH(OPMAIIMH U PACIIUPEHHBIHA
TIOVCK MH(OPMAIINH C UCTIONb-
30BaHHEM PECYPCOB OUOIHOTEK
1 MHTEpHETa B COOTBETCTBHU C
LEeISIMH U 33]a9aMHt;
— HaxoJUThb PCUICHUEC B IPO-
6J'ICMH]>IX CUTyalusXx, BKIro4as
CHUTYallUH HEONPEACICHHOCTH;

PeryasituBHbIe:

OOyuarommuiicss HAy4YHTCs:
— OCYWIECTBIISITH COTPYJHUYE-

Y obyuaroumxcs 0y-
ayT copMUPOBaHbI:
— IIEIIOCTHOE MHPOBO3-
3peHUe, COOTBETCTBY-
I0Illee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH;

— YCTOWYMBBIE O3HA-
BaTeNbHBIE HHTEPECHI,
YMEHHE YIIPaBIsITh
CBO€H Mmo3HaBaTeIbLHON
JIeATeNTbHOCTBIO;

— M[PUHATHE U pCajin3a-
1S LIGHHOCTEH 3710POBO-
ro u 6e3omacHoro odpasa
KU3HH.




CTBEHHBIC (L[BETHBIC) PEAKLIUU
Ha Genku. buonornyeckue
(GyHKIMH 6EKOB.

-cobmroaTh IpaBuiIa u
MpueMbl 0e30TaCHOM
paboTHI ¢ XUMHYECKUMU
BeIlECTBaMH U Jabopa-
TOPHBIM 000PYIOBaHHEM

CTBO B 0Opa3oBaTenbHOU es-
TEIBHOCTH — COBMECTHOE
IieJieroaraHye 1 IIaHupOoBa-
HHE 00IIMX CIIOCO00B paboTEI;
— OCYIIECTBISTE IIO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LIEHUU AEUCTBUH MO PELIEHUIO
y4eOHBIX U [03HABATEIBbHBIX
3a71ay.

KoMMmyHuKaTHBHbBIE:
OO0yuarommuiics HAy4YHuTCs:
— HaBBIKaM 3()()eKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
MIPOYKTHBHOI IesSTEeNEHOCTH;
— (opMyUpOBaTh COOCTBEH-
HbIe MHECHHE U MIO3HLIHIO B OT-
HOILICHUHU PA3JINYHBIX MPeJi-
METHBIX cep, apryMEeHTHPO-
BaTh €€, KOOPANHUPOBATD C
TIO3UIMSIMH TTapTHEPOB IIPU
BBEIPa0OTKE OOIIEro pelieHus B
COBMECTHOH eI TeITbHOCTH;
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CtpykTypa
HYKJICHHOBBIX
KHCJIOT

HyknenHOBbIE KUCIIOTHL.
Hyxneosnnsl. Hykneotuas.
HyknenHOBBIE KHCIIOTHI KaK
npupoaHkie nosumepsl. Co-
CTaB ¥ CTPOEHUE HYKJIEUHO-
BoIx kucioT (JJHK u PHK).
I'unpoan3 HyKJIEMHOBBIX
KHCIIOT

YdeHuk HAy4YHTCS
-XapaKTepH30BaTh HyKIIe-
HMHOBBIE KHCIOTHI KaK
MIPUPOHBIE MOJIUMEPBHI.
-OIHCHIBATH CTPYKTYPHI
HYKJICMHOBBIX KHCJIOT.
-CpPaBHMBATh CTPYKTYPBI
0€NKOB M HYKJIEHHOBBIX
KHCIIOT.

-OTINCHIBATH CTPOCHHUE
JHK u PHK.
-XapaKTepH30BaTh BaXK-
HeWIe XUMUYecKue
CBOMCTBA HYKJIEHHOBBIX
KHCJIOT

Ilo3naBaTenbHbIE:
O0yuarouuiicss HAy4YuTCs:
— OCYIIECTBISITH CAMOCTOSI-
TENbHBIN 0TOOpP HCTOYHHKOB
nHpopMauy 1 pacuInpEeHHBIN
TOUCK UH(OPMAIINH C UCTIONb-
30BaHHUEM PECYPCOB OUOIHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEeISIMH U 33Jja9aMH;

— aHANM3UPOBATH, KPUTHUE-
CKH OI[CHUBATh U HHTEPIPETH-
poBaTh HHPOPMALIHIO;
— OCO3HAHHO U aJIeKBaTHO
CO3/1aBaTh, MPeoOPa3oBLIBATH U
HMCTI0JIB30BAaTh Pa3JIMYHBIC BU-
JbI 3HAKOBO-CUMBOJIMYCCKHUX
CpEIICTB, MOZIENEH U CXeM IS
pelIeHNs T03HABaTENIbHBIX U
y4eOHBIX 3a/1a4 B Pa3IMIHBIX
TIPeMETHBIX 00MacTsX, uccie-
JIOBaTENbCKOI U IPOEKTHON
JeATEIBHOCTH;
— CaMOCTOSITEIIbHO CTPOUTH
JIOTHYECKOE J0Ka3aTeIbCTRO;
PeryasTuBHble:
OOyuarommuiicss HAy4YHTCs:

Y odyuaroumxcs 0y-
ayT copMUPOBaHbI:
— IIEIIOCTHOE MHPOBO3-
3peHUE, COOTBETCTBY-
IolIee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH;

— YCTOWYMBBIE ITO3HA-
BaTeNbHBIC HHTEPECHI,
YMEHHE yIIPaBIsTh
CBO€M Mmo3HaBaTeIbLHON
JIeSITEbHOCTBIO;

— M[PUHATHE U pCajin3a-
IUs1 LIGHHOCTEH 3710POBO-
ro u 6e3omacHoro odpasa
KU3HU.




— OCYLIECTBIISITh COTPYJHUYE-
CTBO B 0Opa3oBaTenbHOU es-
TEITBHOCTH — COBMECTHOE
IieJieroaraHye U INIaHupOBa-
HHE 00IIMX CIIOCO00B paboTEHI;
— OCYIIECTBISTE II03HABA-
TEJIbHYIO pe(IICKCHIO B OTHO-
LIEHUH AEUCTBUH MO PELICHUIO
y4eOHBIX U ITO3HABATETbHBIX
3a1ad.

KommyHukaTuBHbIC:
OO0yuarommiics HAy4YHuTCs:
— HaBBbIKaM 3()(PEKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
MIPOYKTHBHOI IesSTEeNEHOCTH;
— aJeKBaTHO UCIIONb30BaTh
peub IS IUITAaHUPOBAHUS U
PETYISINHU CBOEH AeSTENbHO-
cTy;
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Buonorunueckas
poJIb HYKJIEH-
HOBBIX KHCJIOT

Ponb HYyKJIEHHOBBIX KUCJIOT B
JKU3HEAEATEIbHOCTH Opra-
Hu3MoB. Oyukiuu THK u
PHK. KoMnieMeHTapHOCTb.
I'eneTnueckuii Ko

Ydenuk HayunTcst
-OIEpUPOBATH NOHATUSAMHU
«PEIUTHKALHS», «TPaH-
CKPUIILUS», «TPAHCIS-
IUST», «KKOMITTIEMEHTap-
HOCTB», «MaTpHYIHAS
PHK», «tpancnoptHast
PHK», «pubocomHas
PHK».

-ONHUCHIBATH (QYHKIINU
JHK u PHK.
-pacKphIBaTh OHOJIOTHYE-
CKYIO POJIb HYKJIEHHOBBIX
KHCIIOT

IMo3naBaTenbHbIE:
OO0yuarouuiicss HAyYnTCs:
— OCYILIECTBIIATH CAMOCTOSI-
TEIbHBIN 0TOOpP HCTOYHHKOB
nH(pOpMaIN U pacIINPEeHHBII
TTOVCK MH(OPMAIINH C UCTIONb-
30BaHHEM PECYpPCOB OUOIHOTEK
Y HHTEpHETa B COOTBETCTBUH C
LEISIMU U 33]1a4aMH;

— aHaAM3HUPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETH-
poBaTh HHPOPMAIIHIO;
— CaMOCTOSITETTEHO CTPOUTH
JIOTHYECKOEe JOKa3aTeIbCTBO;
PeryasituBHble:
O0yuaromuiicss HAy4YHuTCs:
— OCYILECTBIISITH CaMOPEryJisi-
UI0 B 00pa30BaTENILHOM Jesi-
TENBHOCTH, ONPECNATh IPHO-
PUTETHI LleJ'leI\/'I C YyUE€TOM IIpU-
HSTHIX [[EHHOCTEH M )KU3HEH-
HBIX IJTaHOB,;
OO0yyarommiicss HAy4YHTCs:
— HaBBIKaM 3(PPEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
l'lpOle](TI/IBHOI\/'I JACATCIIBHOCTH,
— (opMynHpoBaTh COOCTBEH-
HBIC MHCHHUEC U IMTO3HIINUIO B OT-
HOIICHHUH PA3IMIHBIX TIPe-
METHBIX c(ep, ApryMEHTHPO-

Y o0yuaromuxcs 0y-
ayT chopmMupoBaHbI:
— IIEIIOCTHOE MUPOBO3-
3pEeHHe, COOTBETCTBY-
I0III€e COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH;

— YCTOWYMBBIE ITO3HA-
BaTeNbHBIC HHTEPECHI,
YMEHHE YIPaBIsTh
CBOEH M03HaBaTEeNbHOMN
JIeATeNTbHOCTBIO;

— TPUHATHE U peann3a-
LU IEHHOCTEN 3/10pOBO-
ro u 6e3omacHoro oopasza
KU3HH.




BaTh €€, KOOPAUHUPOBATD C
MO3ULUAMH APTHEPOB TIPU
BEIPa0OTKE OOIIEro pelIeHus B
COBMECTHOH JeSTeIbHOCTH

[IpaxTrueckas
pabota Ne 8.

«Unenruduka-
IIUsI OpraHude-
CKHX BEIIECTB

Permenne kauyecTBEHHBIX 3a-
J1ad Ha pacro3HaBaHUE KHC-
JIOPOJCOIEPKALTUX OPTaHu-
YECKUX COCTUHCHHA

YdeHuk HayUuTCSH
-IIPOBOANTH XUMHUUYECKHUI
9KCTIEPUMEHT I10 PACIIO-
3HABaHHUIO KHCIOPOJCO-
JIepIKaIuX OPraHuYECKUX
COCJIMHEHUH.

-HAOJIIO1aTh U OMUCHIBATH
CaMOCTOSITENHHO MTPOBO-
JIMbIE OIIBITHI C
MTOMOIIIBIO POIHOTO SI3bIKA
U SI3bIKA XUMUH.
-coOJIroIaTh MpaBuiIa 1
IIpueMsl 0e30IacHOM
PpaboThI ¢ XUMUYECKH-

MH BEIIECTBAMU U J1a00-
paTopHBIM 060pPYIOBaHHU-
eM

Io3naBaTenbHbIC:
OOyyarouuiicss HAyYnTCsI:
— MPOBOAUTH HAOJIOICHHE U
9KCTICPHMEHT B COOTBETCTBHUH C
3aJJaHHON CXEMO;

— OCYIIECTBIIATH CAMOCTOSI-
TENbHBIN 0TOOpP HCTOYHHKOB
nHGOPMAIMHU U PACLIINPEHHBII
MOUCK HH(OPMAIINH C UCTIOIb-
30BaHHEM PECYpPCOB OMOIHOTEK
1 MHTEPHETa B COOTBETCTBHU C
LEeISIMU U 3a]]a9aMH;
— aHAM3HUPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;
PeryasiTuBHbI€:
OOyyarouuiicss HAYYNTCS:
— OCYIIECTBISTH CAMOPETYJIs-
o B 00pazoBaTenbHOU es-
TENBHOCTH, OTIPEIENATh IPHO-
PUTETEHI 1ieJIei ¢ yUeToM MpH-
HSATBIX [IEHHOCTEH M )KU3HEH-
HBIX IIJIaHOB;
— CaMOCTOSTEIIBHO Pean3o-
BBIBaTh, KOHTPOJIHPOBATH U
OCYIIECTBIISATH KOPPEKIIUIO
y4eOHO 1 TTO3HABATEIBHOM
JeATeIbHOCTH;
KoMMyHHMKaTHBHBIE:
O0yuaromuiicss HAy4YHuTCs:
— HaBbIKaM 3()(HEKTUBHOTO
COTPYIHHYECTBA B COBMECTHOM
TIPOIYKTHBHOI! IesSTeNEHOCTH;
— MHTETPHPOBATHLCS B TPYIITY
CBEPCTHHKOB,
[yCTaHABIMBATh MEXIMIHOCTHBIE
OTHOLLICHUSA U CTPOUTD ITPOAYK-
TMBHOE B3aMMOJICHCTBUE B pa3-

ITHYHBIX Chepax.

Y oGyuaromuxcs 0y-
ayT chopmMupoBanbI:
— IIEIIOCTHOE MUPOBO3-
3pEeHHUE, COOTBETCTBY-
I0IIlee COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH;

— YCTOWYMBBIE MTO3HA-
BaTeNbHbIC HHTEPECHI,
YMEHHE YIPaBIsITh
CBOEH MM03HABaTEIbHON
JIESITEIIBHOCTBIO;

— MPUHATHE U pean3a-
LUs IEHHOCTE! 3/I0pPOBO-
ro u 6e3omacHoro oopasa
KHU3HH.
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O6o06maroree
MMOBTOPEHHUE 110
TeMaM «A30T-
cozieprkanme u
OHOJIOrMYECKH
aKTHUBHEIC Opra-
HHYECKHE Be-
LIECTBA»

3amaHus MO COCTaBICHUIO
ypaBHEHUH peakuuii ¢ y4a-
CTHEM a30TCO/ICPIKAIIHX H
OHMOJIOTUYECKH aKTHBHBIX
opraHuyeckux Bemects. Co-
CTaBJICHUE YPaBHCHUII MO
3aJaHHBIM CXeMaM IIpeBpa-
EeHUH. PacueTsl o xumuye-
CKUM (OpMyJiaM BELIECTB U
YpaBHEHUSIM XUMHYECKHX
peaxuuit

Y4eHuk HayUHTCSE
-CUCTeMaTH3UPOBAaTh U
00001I1aTh MOTy4YEeHHEIE
3HaHUS O CTPOCHUH,
CBOWCTBAX, MOTYICHHH U
MPUMEHEHUH a30TCOIeP-
JKaIIUX U OMOJIOTHYECKHI
AKTUBHBIX OPTaHUYECKUX
BEILIECTB.

-COCTaBJIAATH 0000111at0-
e CXCMBL.
-TIPOBOJIUTH PACYETHI 110
XUMHYCCKUM (hopMyliam
BEIICCTB U YPABHCHUSAM
XUMHUYCCKUX PEaKIui

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— HaXOJWTh PEIIeHHE B IIPO-
OJIEMHBIX CUTYaIHsX, BKIFOYast
CHUTYallll HEOTIPEAEICHHOCTH;
— OCO3HaHHO U a/IeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIOIb30BaTh PA3IMYHBIC BU-
JIbI 3HAKOBO-CUMBOJIHYECKIX
CPEICTB, MOJIENEH U CXEM JUIsL
pelIeHNs T03HABATEIBHEIX U
y4eOHBIX 3a/1a4 B Pa3IMIHBIX
MPEMETHBIX 00JIaCTAX, UCCiIe-
JIOBaTEIbCKOH U IPOEKTHOH
JeSTEIBHOCTH;

— CaMOCTOSATEIBHO CTPOUTH
JIOTUYECKOE I0KA3aTeNIbCTBO;

PeryasituBnble:
OO0yuarouuiicss HAyYnTCs:
— OCYILIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTeibHOIT nes-
TEITBHOCTH — COBMECTHOE
IeJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;
— OCYIIECTBIISTH TO3HABA-
TEJFHYIO pe(IICKCHIO B OTHO-
IIEHUH AEHUCTBUI 110 PELICHUI0
y4eOHBIX U ITO3HABATEIbHBIX
3azad.

KoMMyHHMKaTHBHBIE:
O0yuarouuiicss HAy4YuTCs:
— HaBbIKaM 3P PEKTUBHOTO
COTPYAHHYECTBA B COBMECTHOH
TIPOYKTHBHOI IeSTENbHOCTH;
— (opMynHpoBaTh COOCTBEH-
HBIC MHCHHUEC U IMO3HUIINUIO B OT-
HOIICHWH PA3JINYHBIX NPEA-
METHBIX cep, apryMEeHTHPO-
BaTh €€, KOOPJUHHPOBATH C
TIO3HIUSAMH TTapTHEPOB MPH
BBIpa0OTKE OOIIETO PEIICHUS B
COBMECTHOH e TeTbHOCTH;

Y obyuarouuxcsi 0y-
AyT chopMupoBaHbI:
-TI03HABATEIILHBIC
MHTEPECHI, YMCHUE
YIPaBIATH CBOCH IM0-
3HABaTEIBHOM JICATEITh-
HOCTBIO;
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KontponrsHas
pabota Ne 4 o
TeMe «A30Tco-
JeprKaIine u
OHOJIOTHUECKU
aKTHUBHBIC Opra-

Kontposns 3HaHUi o TEMe
«A3zoTcoaepxaiue u 6uomuo-
T'MYE€CKHU aKTUBHBIC OpraHu-
YECKHE BEIIECTBa»

Yuenuk HayuuTCsl
-OCYILIECTBIISATh MO3HABA-
TEJIBHYIO pedIeKCHIO B
OTHOIIICHUH COOCTBEHHBIX
JOCTHXKEHUH B Ipoliecce
peuieHys y4eOHBIX ’

Ilo3HaBaTeabHBIC:
O0yuaronuiicss HAy4YHuTCs:
— HaxoJUThb PCUICHUEC B IPO-
6J'ICMH]>IX CUTyalusaXx, BKiIro4as
CHUTYyalllH HEOTIPEIEICHHOCTH;
— OCO3HAHHO U aJIeKBaTHO

Y obyuarommxcs 0y-
ayT chopmMupoBaHbI:
— yCcTOWYMBBIE TIO3HA-
BaTCJIbHBIC MHTEPECHI,
YMEHHE YIIPaBIsITh
CBOCH IT03HABATEJILHOM




HHYECKHE Be-
LIECTBA»

II03HAaBATCIIbHBIX 3a1a4.

CO311aBaTh, IPeoOpa3oBBIBATh U
HCTIONB30BaTh Pa3IUYHbIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIENIEH U CXEM JUIS
pelIeHNs T03HABATEIBbHEIX U
y4eOHBIX 3a/1a4 B Pa3IMIHBIX
MpEeIMETHBIX 00JIacTAX, ccie-
JIOBATENbCKON U MPOEKTHOMN
NeSITeNbHOCTH;
PeryasiTuBHble:
OO0yuarommuiics HAy4YHuTCs:
-peann3oBEIBaTh, KOHTPOIHUPO-
BaTh ¥ OCYIIECTBISATh
KOPPEKIHIO yueOHO U Io3Ha-
BaTEJIBHOH JesATeIbHOCTH;
KoMmMyHuKaTHBHbBIE:
OOyyarouuiicss HAYYnTCsI:
— (opMyIupoBaTh COOCTBEH-
HBIE MHEHHE U TTO3ULHUIO B OT-
HOIICHHUH PA3IMYHBIX TPE-
METHBIX c(ep, apryMeHTHPO-
BaTh €€, KOOPJUHHPOBATH C
TIO3UIMSMH TTapTHEPOB MPU
BBIpabOTKE OOIIETO PENICHNUs B
COBMECTHOM JEATEIIbHOCTH;

JCATCIIPHOCTBIO,




TEMA 7. BBICOKOMOJIEKYJISIPHBIE COEJUHEHMUS (6 yacos)
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OCHOBHBIE IOHSTHSI BBICOKO-
MOJIEKYJIAPHBIX COCTMHEHHUIL:
MOHOMED, IOIUMED, CTPYK-
TYpHOE 3BEHO, CTENIEHb 10~
mMepu3ari. OCHOBHBIE
CIOCOOB! ITOJTy9eHHUS BBICO-
KOMOJIEKYJISIPHBIX COeIUHE-
HUH: peakLuy MOoJIUMepH3a-
LUH 1 TOJUKOH/ICHCALIUH.
Conomumepusanus. Ctpoe-

HUE U CTPYKTYpa IOJIUMEPOB.

3aBHCUMOCTE CBOMCTB HOJIH-
MEpOB OT CTPOSHHS MOJIEKYJT

Y4eHuk HAYIUTCS
-ONEepUPOBATH MOHATUIMHU
«MOHOMEPY, «IIOIIMEPY,
«COTIONTIMEDY,
«CTPYKTYPHOE 3BEHOY,
«CTETICHb MOJIMMEpU3a-
LU, «IIOJUMEPHU3ALUI,
TOJUKOHICHCALIUS.
-XapaKTepH30BaTh Peak-
LUH IOJIMMEPU3AIIU 1
MOJINKOHIEHCAI[HH
KaK CIIOCOOBI MTOTYICHUS
BBICOKOMOJICKYJIIPHBIX
COCUHCHUH.

-00BSICHSTH CBSI3b CTPOE-
HUS TIOJIIMEPA C €ro
CBOMCTBaMH

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— OCO3HAHHO U aJIeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIONb30BATh Pa3IMIHBIC BU-
JI6I 3HAKOBO-CHMBOJITYECKIX
CPEICTB, MOJIENEH U CXEM JUIst
pelIeHns M03HaBaTeNbHbIX
1 y4eOHBIX 3a/1a4;

— CaMOCTOSATETBHO CTPOUTH
JIOTHYECKOE J0Ka3aTeIbCTBO.

PeryasTuBHble:
OO0yuarouuiicss HAyYnTCs:
— OCYLIECTBISTH COTPYJHUYE-
CTBO B 00pa3oBaTebHOIT 1es-
TETBHOCTH — COBMECTHOE
LieJIeTIoaraHye 1 MIaHUPOBa-
HHUE 00mHUX coco00B paboTEI;
— OCYIIECTBIATH MTO3HABA-
TENbHYIO peIeKCHIO B OTHO-
LIEHUH JeUCTBUHI 10 pEIICHUIO
y4eOHBIX U ITO3HABATEIbHBIX
3aad.

KoMMyHMKaTUBHbBIE:
O0yuarouuiicss HAy4YuTCs:
— HaBbIKaM 3(QPEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOJIYKTHBHOI! IesATENEHOCTH;
— aJIeKBaTHO UCIIOJIB30BaTh
peub Ul IUITAaHUPOBAHHUS U
pETYISLMH CBOEH AesTeNnbHO-
cry;

— aJIeKBaTHO, TOYHO U IIOCIIe-
ZIOBaTENHHO O0TOOpakaTh B
peuu (onmcanue, 0ObSICHEHNUE)
COZiepKaHHe COBEPIIACMBIX
JICWCTBHIA B MUCBMEHHOH hop-
Me.

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— OCO3HaHHE U TIOHHU-
MaHue Bki1aaa Poccrn B
00IIEMUPOBYIO XHMH-
YECKYIO HayKYy;

— IIEIIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
[OIIIee COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAYKH;

— TFOTOBHOCTb U CIO-
COOHOCTB K OCO3HaH-
HOMY BEIOOpY OymyIeit
npodeccuu; — ycTou-
YHBBIC [T03HABATEIbHBIC
HHTEPEChl, yMEHHE
YOPaBIATh CBOEH
M03HaBaTeNbHOMU Aes-
TENILHOCTBIO;

— TOTOBHOCTB H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIICHUIO
K TIPHPOJIE, OCO3HAHUE
HEOOXOMMOCTH 3a-
LIUTHI OKpYXKaromei
cpensl;

— XUMHKO-
9KOJIOTHYECKast KyJIbTY-
pa Kak 4acTth o01en
KYJIBTYPBL.
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[TonumepHsbie
MaTepHabl

Knaccuduxanus nonumepos:
MJIacTMacchl (MJIACTUKH),
ayacToMepsl (Kaydyku), Bo-
nokHa, komro3uTel. CoBpe-
MEHHBIE [IACTMACCHI (IU1a-
CTHKH) (TIOJMATUIICH, TTOJIH-
MPONMIICH, HOJMCTUPOI, MO~
JTUBUHUNIXIOPUS, GTOpPO-
IUIaCT, OMUATUIEHTEepedTa-
nat, akpui-OyTaanueH-
CTUPOJIBHBII MIACTHK, TTOJIH-
kapOoHaTsl). TepmoruacTiy-
HBIE U TEPMOPECAKTHBHBIE
nonmmmepsl. Penondopmans-
JIETHTHBIE CMOJIBL.
Komno3utHbie MaTepuansl.

Y4yeHuk HayuuTCst
-XapaKTepU30BaTh CBOM-
CTBa M3YYCHHBIX ITOJIH-
MEPHBIX MaTepHAaoB.
-OTHCHIBATh CBOICTBA,
CIIOCOOBI ITOJYIeHHUS 1
MIPUMEHEHHS H3YUSHHBIX
MOJTUMEPHBIX MaTepHa-
JIOB.

-XapaKTepH30BaTh MOTpe-
OUTENBCKHIE CBOWCTBA
N3yYEHHBIX BEIIECTB

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— aHAM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;

— OCO3HaHHO U a/IeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIOIb30BaTh PA3IMYHBIC BU-
JIbI 3HAKOBO-CUMBOJIHYECKIX
CPEICTB, MOJIENEH U CXEM JUIsL
pelIeHNs T03HaBaTeIbHbBIX
1 y4eOHBIX 3a/1ad;

PeryasiTuBHbI€:

OO0yuyarouuiicss HAy4YUTCs:
— CTaBHTbH U ONIPEAEITH LIeNH,
IUIAHUPOBATh IIyTH UX JOCTH-
KEHHS;

— CaMOCTOSATEIBHO PeaTn30-
BBIBaTh, KOHTPOIHPOBATH U

OCYIIECTBIISTh KOPPEKLIUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeSTEIBHOCTH;

— OCYILIECTBISTH COTPYJHUYE-

CTBO B 00pa3oBaTenbHONU s1es-
TETBHOCTH — COBMECTHOE
IieJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;

KoMMyHHNKaTHBHBIE:

O0yuaromuiicss HAy4YHuTCs:
— HaBbIKaM 3()(HEKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
TIPOYKTHBHOI! IeSTENbHOCTH;
— (opMyupoBaTh COOCTBEH-
HBIE MHEHHE 1 TTO3HIHIO B OT-
HOIICHHUH PA3TWIHBIX TIPE-
METHBIX cep, apryMEeHTHPO-
BaTh €€, KOOPAUHHUPOBATH C
MTO3ULIMAMH ITAPTHEPOB NPHU
BBIpAaOOTKE OOIIEro pelieHus B
COBMECTHOH e TeTbHOCTH;
— aJIeKBaTHO UCIIOIB30BaTh
peub ISl IUTAaHUPOBAHHUS H
PETYISINN CBOEH esTenbHO-
CTH;

— aJIeKBaTHO, TOYHO U IOCIIe-

JIOBaTeNIbHO 0TOOpaXkaTh B
peun (omnucanue, 00bSICHEHNUE)
CofiepKaHUEe COBEPIIAEMBIX
JeHCcTBUI Kak B popme
TPOMKOH cOLUaTU3UPOBaHHON
peun,

TaK U B ()OpMe BHYTpEHHEH
peuH, Kak B yCTHOM, TaK U B

. R ——

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— OCO3HaHHE U TIOHHU-
MaHue Bkiaza Poccun B
00IIEMUPOBYIO XHMH-
YECKYIO HayKYy;

— IIEIIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
IOIIlee COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAYKH;

— TFOTOBHOCTb U CIO-
COOHOCTB K OCO3HaH-
HOMY BEIOOpY OymyIeit
npodeccuu; — ycTou-
YHBBIC [T03HABATEIbHBIC
HHTEPEChl, yMEHHE
YOPaBIATh CBOEH
M03HaBaTeNbHOMU aes-
TENILHOCTBIO;

— TOTOBHOCTB H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIICHUIO
K TIPHPOJIE, OCO3HAHUE
HEOOXOMMOCTH 3a-
LIUTHI OKpYXKaromei
cpensl;

— XUMHKO-
9KOJIOTHYECKast KyJIbTypa
Kak 4acTb O0LIeH KyJib-

TYpBL.
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[TonumepHsbie
MaTepHabl

BonokHa, ux Knaccudukanms.

[Tpupoansle 1 XUMHUECKUE
BOJIOKHA. VICKyCcCTBEHHBIE U
CUHTETHYECKUE BOJIOKHA.
ITonsTHE O BUCKO3€ U alle-
TaTHOM BoJIokHe. [lommadup-
HBIE U TTOJMAaMUIHBIE BOJIOK-
Ha, UX CTPOEHUE, CBOICTBA.
[IpakTHueckoe ncnoab30Ba-
HHUE BOJIOKOH. DJ1aCTOMEPHIL.
IIpuponHslii 1 cUHTETHYE-
ckuif kKaydyk. PesnHa 1 560-
Hut. [IpnmeHenue nomme-
poB. CUHTeTHYECKHUE IIIEHKU.
Mewm6Opansl. HoBble TexHOITO0-
UM JAJIbHEHNIIEro COBEpIICH-
CTBOBAHHS IOJIMMEPHBIX Ma-
TEpHAaJIOB.

Y4eHUK HAyUUTCH
--XapaKTepU30BaTh CBOM-
CTBa U3YYCHHBIX T1OJIH-
MEpPHBIX MaTepPHAJIOB.
-OTHCHIBATh CBOICTBA,
CIIOCOOBI ITOJYIeHHUS 1
MPUMEHEHHS U3y4EHHBIX
MIOJINMEPHBIX MaTepHa-
JIOB.

-XapaKTepH30BaTh MOTPe-
OUTENBCKHUE CBOWCTBA
H3y9YEHHBIX BEIECTB.
-HaOJII0aTh ¥ ONUCHIBATh
JIEMOHCTPUpPYEMbIEC MaTe-
pHAJIBI U OTIBITHI.
-HaOIOIaTh U ONUCHIBATh
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEJILHO TIPOBO-
JIMMBIC XUMUYECKHE pe-
aKIMH C IOMOIIBIO POA-
HOTO s13bIKa U SI3bIKA XH-
MHH.

-coOJIroaTh MpaBuiIa 1
MpHeMBbI 0e30TTaCHOM
paboThI ¢ XUMUYECKH-

MH BEIECTBAMH U J1a00-
PpaTopHBIM 000pyIOBaHH-
eM

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— aHAM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;

— OCO3HaHHO U a/IeKBaTHO
CO371aBaTh, MPE0OPa30OBHIBATE U
HCTIOIb30BaTh PA3IMYHBIC BU-
JIbI 3HAKOBO-CUMBOJIHYECKIX
CPEICTB, MOJIENEH U CXEM JUIsL
pelIeHNs T03HaBaTeIbHbBIX
1 y4eOHBIX 3a/1ad;

PeryasiTuBHbI€:

OO0yuyarouuiicss HAy4YUTCs:
— CTaBHTbH U ONIPEAEITH LIeNH,
IUIAHUPOBATh IIyTH UX JOCTH-
KEHHS;

— CaMOCTOSATEIBHO PeaTn30-
BBIBaTh, KOHTPOIHPOBATH U

OCYIIECTBIISTh KOPPEKLIUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeSTEIBHOCTH;

— OCYILIECTBISTH COTPYJHUYE-

CTBO B 00pa3oBaTenbHONU s1es-
TETBHOCTH — COBMECTHOE
IieJIeTIoaraHye 1 IIaHUPOBa-
HHUE 00X CIIOCOO0B paboTHI;

KoMMyHMKaTHBHBIE:

O0yuaromuiicss HAy4YHuTCs:
— HaBbIKaM 3()(HEKTUBHOTO
COTPYJHHYECTBA B COBMECTHOM
TIPOYKTHBHOI! IeSTENbHOCTH;
— (opMyupoBaTh COOCTBEH-
HBIE MHEHHE 1 TTO3HIHIO B OT-
HOIICHHUH PA3TWIHBIX TIPE-
METHBIX cep, apryMEeHTHPO-
BaTh €€, KOOPAUHHUPOBATH C
MTO3ULIMAMH ITAPTHEPOB NPHU
BBIpAaOOTKE OOIIEro pelieHus B
COBMECTHOH e TeTbHOCTH;

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— OCO3HaHHE U TIOHHU-
MaHue Bkiaza Poccun B
00IIEMUPOBYIO XHMH-
YECKYIO HayKYy;

— IIEIIOCTHOE MUPOBO3-
3peHHe, COOTBETCTBY-
[OIIIee COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAYKH;

— TFOTOBHOCTb U CIO-
COOHOCTB K OCO3HaH-
HOMY BEIOOpY OymyIeit
npodeccuu; — ycTou-
YHBBIC [T03HABATEIbHBIC
HHTEPEChl, yMEHHE
YOPaBIATh CBOEH
M03HaBaTeNbHOMU aes-
TENILHOCTBIO;

— TOTOBHOCTB H CIIO-
COOHOCTB K OTBET-
CTBEHHOMY OTHOIICHUIO
K TIPHPOJIE, OCO3HAHUE
HEOOXOMMOCTH 3a-
LIUTHI OKpYXKaromei
cpensl;

— XUMHKO-
9KOJIOTHYECKast KyJIbTypa
Kak 4acTb O0LIeH KyJib-

TYpBL.
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[IpaxTuueckas
pabota Ne 9.
«Pacrio3naBa-
HHE TIaCTMAacC»

Pemenue sxcnepumeHTab-
HBIX 3aJa4 Ha Paclo3HaBaHUe
IJIaCTMAcC

Y4eHUK HAyUUTCH
-[IPOBOJNTH XMMHUYECKUH
9KCHEPUMEHT [0 PacIo-
3HABAHUIO IJIACTMACC.
-HaOIOIaTh U ONHUCHIBATh
CaMOCTOSITEIIBHO TIPOBO-
JIMMBIE OTIBITHI C TIOMO-
IIBIO POJHOTO SI3bIKA U
SI3bIKA XUMHH.
-cobOmroaTh IpaBuiIa u
npueMsl 6e30nacHoM
paboThl ¢ XUMHYECKH-
MH BeIeCTBaMH U J1a00-
paTopHBIM 000pyIOBaHU-
eM

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— ONpeNeNsTh NN U 3a1a491
HCCIIEeI0BAaHMS M IUNIAaHUPOBATh
€ro peaM3aliyIo 110]] PyKOBOI-
CTBOM YUHTeIIS;

— MPOBOAUTH HAOJIOICHHE U
9KCIIEPHMEHT B COOTBETCTBHUH C
3aJlaHHON CXEMOM;
— aHAIM3UPOBATh, KPUTHUE-
CKHY OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;
PeryasiTuBHbI€:
OO0yuyarouuiicss HAy4YUTCs:
— CTaBHTbH U ONIPEAEIATH LIeH,
IUIAHUPOBATh IIyTH UX AOCTH-
KEHHS;
— CaMOCTOSATEIBHO PeaTn30-
BBIBaTbh,
KOHTPOJIMPOBATH U OCYIIECTB-
JISITH KOPPEKIHIO yaeOHOH 1
N103HABaTEIbHON AeATeIbHO-
CTH; NTO3HABATEIBHBIX 3a/1a4.
KoMMyHMKaTUBHbBIE:
O0yuarouuiicss HAy4YuTCs:
— HaBbIKaM 3(QPEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOJIYKTHBHOI! IesATENEHOCTH;
— (opMyIUpOBaTh COOCTBEH-
HBIE MHEHHE U MO3UILHIO B OT-
HOIICHHUH PA3IMYHBIX MPe-
METHBIX c(ep, apTyMEeHTHPO-
BaTh €€, KOOPJUHHPOBATH C
TIO3HIUSAMH TTapTHEPOB MPH
BBIpabOTKE OOIIETO PELICHUS B
COBMECTHOM JIeATEeILHOCTH,

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— YCTONYMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHUE YIPaBIATh
CBOEH MO3HABATEIHHOM
NeSATeIbHOCTBIO;
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[IpaxTuueckas
pabota Ne 10.
«Pacrio3naBa-
HHE BOJIOKOH»

Pemenue sxcnepumeHTab-
HBIX 3aJa4 Ha Paclo3HaBaHUe
BOJIOKOH

Y4eHUK HAyUUTCH
-[IPOBOJNTH XMMHUYECKUH
9KCHEPUMEHT [0 PacIo-
3HABAHHUIO BOJIOKOH.
-HaOIOIaTh U ONHUCHIBATh
CaMOCTOSITEIIBHO TIPOBO-
JIMMBIE OTIBITHI C TIOMO-
IIBIO POJHOTO SI3bIKA U
SI3bIKA XUMHH.
-cobOmroaTh IpaBuiIa u
npueMsl 6e30nacHoM
paboThl ¢ XUMHYECKH-
MH BeIeCTBaMH U J1a00-
paTopHBIM 000pyIOBaHU-
eM

Io3naBaTenbHbIC:
O0yuaroumiicss Hay4YuTCs:
— ONpeNeNsTh NeNN U 3a1a491
HCCIIEeI0BAaHMS M IUNIAaHUPOBATh
€ro peaM3aliyIo 110]] PyKOBOI-
CTBOM YUHTeIIS;

— MPOBOAUTH HAOJIOICHHE U
9KCIIEPHMEHT B COOTBETCTBHUH C
3aJlaHHON CXEMOM;
— aHAIM3UPOBATh, KPUTHUE-
CKH OLICHUBATh U HHTEPIPETHU-
poBaTh HHPOPMAIIHIO;
PeryasiTuBHbI€:
OO0yuyarouuiicss HAy4YUTCs:
— CTaBHTbH U ONIPEAEITH LIeNH,
IUIAHUPOBATh IIyTH UX AOCTH-
KEHHS;
— CaMOCTOSATEIBHO PeaTn30-
BBIBaTh, KOHTPOIHPOBATH U
OCYIIECTBIISTh KOPPEKLIUIO
y4eOHOM ¥ MO3HABATEIBHOM
JeTeTILHOCTH; TI03HABATEIb-
HBIX 3a1a4.
KoMMyHMKaTUBHbBIE:
O0yuarouuiicss HAy4YuTCs:
— HaBbIKaM 3(QPEKTUBHOTO
COTPYAHHYECTBA B COBMECTHON
TIPOJIYKTHBHOI! IesATENEHOCTH;
— (opMyIUpOBaTh COOCTBEH-
HBIE MHEHHE U MO3UILHIO B OT-
HOIICHHUH PA3IMYHBIX MPe-
METHBIX c(ep, apTyMEeHTHPO-
BaTh €€, KOOPJUHHPOBATH C
TIO3HIUSAMH TTapTHEPOB MPH
BBIpabOTKE OOIIETO PELICHUS B
COBMECTHOM JIeATEILHOCTH,

Y oGyuaromuxcs 0y-
aet cOpMHPOBAHO:
— YCTONYMBBIE MTO3HA-
BaTeIIbHBIC HHTEPECHL,
YMEHUE YIPaBIATh
CBOEH MO3HABATEIHHOM
NeSATeIbHOCTBIO;




102 | 3akmrounTeB- O6o0bm1aromiee MOBTOPEHNE Y4eHuk HAYIUTCS IMo3naBaTesbHbIE: Y obyuaromuxcs 0y-
HBIH YPOK 1o Kypey «OpraHudeckas -000011aTh 3HAHUS U O0yuaroumiicss Hay4YuTCs: aer copmuposano:
XUMHUSD) JIeTIaTh BBIBOJBI O 3aK0- — aHAM3UPOBATh, KPUTHUE- — OCO3HaHHE U TIOHHU-
HOMEPHOCTSIX H3MEHEHUH | CKM OI[CHMBATh M MHTEpPIPETH- | MaHHe BKIaga Poccuu B
CBOMCTB OpraHUYECKHX poBaTh HHPOPMAIIHIO; 00IIEMUPOBYIO XHMH-
COEIMHEHHH B 3aBHCHMO- | — OCO3HAHHO U aJeKBaTHO YeCKyI0 HayKy;
CTH OT MX CTPOCHHSI. CO3/1aBaTh, IPEOOPa30OBBIBATh U | — LEITOCTHOE MHUPOBO3-
-OCYILECTBIIATD II03HABa- | MCIOJb30BaTh Pa3INyYHbIC BU- 3pEHHE, COOTBETCTBY-
TeNnbHYI0 pediexcuto B bl 3HAKOBO-CHMBOJIMYECKHX I0I1[ee COBPEMEHHOMY
OTHOLIEHUH COOCTBEHHBIX | CPEICTB, MOACNCH U CXeM UL YPOBHIO Pa3BUTHS
JOCTYDKCHUH B IIpoIlecce | PeIIeHWs MO3HaBaTeIbHBIX HayKH;
peuieHus y4eOHBIX ’ 1 y4eOHBIX 3a/1ad; — TFOTOBHOCTb U CIO-
M03HABATEIbHBIX 32124 PeryasiTuBHbI€: COOHOCTB K OCO3HaH-
O0yuarommuiicss HAy4YHTCs: HOMY BEIOOpY OymyIeit
— CTaBHTb U ONPEAEITH LN, | MPOPECcCH; — yCTOH-
IUIAaHUPOBATh IyTH UX JOCTHU- YHBBIC T03HABATEIIbHbIC
KEHUS; HHTEPECHl, yMEHHE
— CaMOCTOSITENBHO Pean30- YIIPaBJIATH CBOCH
BBIBATh, KOHTPOJIUPOBATH U MO3HaBaTEIbHON J1esi-
OCYIIECTBIISTh KOPPEKLIUIO TENILHOCTBIO;
y4eOHOH 1 O3HABATEIBHOM — TOTOBHOCTB H CIIO-
JeSTEIBHOCTH; COOHOCTB K OTBET-
— OCYLIECTBISTE COTPYJHHYE- | CTBEHHOMY OTHOIICHHUIO
CTBO B 00pa30BaTeIbHOM Jesi- K TIPUPOJIE, OCO3HAHHUE
TEIBHOCTH — COBMECTHOE HEO0OXOIMMOCTH 3a-
LieJIenoaraHue 1 IIaHupoBa- IIUTHI OKPY>KaloIen
HHUE 00X CIIOCOO0B paboThl; | Cpensl
KoMMyHHuKaTHBHBIE: — XUMHKO-
O0yuaromuiicss HAy4YHuTCs: 9KOJIOTHYECKas KyIbTypa
— HaBbIKaM 3()(HEKTUBHOTO Kak 4acTb O0LIeH KyJib-
COTPYAHHYECTBA B COBMECTHOH | TYpHI.
MPOAYKTHBHOMN JIEATENBHOCTH;
— (opMyupoBaTh COOCTBEH-
HbIe MHEHHE U MTO3HLHIO B OT-
HOILIEHHUHU PA3JINYHBIX MPeJi-
METHBIX cep, apryMEeHTHPO-
BaTh €€, KOOPAUHHUPOBATH C
MTO3ULIMAMH ITAPTHEPOB NPHU
BBIPabOTKE OOIIEro peIieHus B
COBMECTHOI1 JeSITEIbHOCTH;
103- | Peseps

105







		2023-09-20T07:54:33+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 7"




