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ITOACHUTEJIbHAA 3AITNCKA

Hacrosmiast paboyas mporpaMmMa pacKpbeIBaeT coaeprkaHue o0ydeHuss xumun ydarmmxces 10—11 xmaccos

001eo0pa3oBaTeNbHBIX OpPraHu3aluii Ha yriayOonéHHoMm ypoBHe. Pabouas mporpaMma cocraBieHa Ha

ocHOBe DeneparbHOTO TOCy/IapCTBEHHOTO 0o0pa3oBaTeNbHOrO CTaHAAapTa OOIIEro CpexHero

o0pa3oBaHUsI.

Hacrosmias pabodas mporpamma HalcaHa Ha OCHOBAHUH CIIEAYIOIINX HOPMATHBHBIX JOKYMEHTOB:
Hacrosimass pabowast mporpamMma HamucaHa Ha OCHOBAaHHM — CIEAYIONMX HOPMATHBHBIX

JIOKYMEHTOB:

1. 3akon 06 oOpazoBanuu B Poccuiickoit ®enepanuu : OenepanbHbiii 3akoH ot 29 nexadps 2012 r.
Ne 273-03.

2. Tlocranosnenue ['maBHOTO TOCymapcTBeHHOTo caHuTapHoro Bpada P® ot 29 mexabps 2010r. Ne
189 r. Mocksa «O0 yrBepxnaennn CanlluH 2.4.2.2821 -10 «CaHUTapHO-IHIEMHOIOTUIECKUE
TpeOOBaHMUA K YCIIOBHSM M OpTaHHM3allid OOY4YeHHS B OOIIE0Opa3oBaTENBHBIX YUPECKICHUIX
(3apeructpupoBano B Muntocte P® 3 wmapra 2011r. Perucrpammonnsiii Ne 19993), ¢
M3MEHEHUSIMH, BHECEHHBIMH IIOCTAHOBJICHHAMHU [TaBHOTO TOCYJapCTBEHHOTO CaHUTAPHOTO
Bpaua Poccuiickoit ®eneparuun Ne 22637 otl5 nexabps 2011r., Ne 72 ot 25 nexabps 2013r.; Ne
31751 ot 27 mapta 2014r.; Ne 81 ot 24 Hos0ps 2015r.

3. IIpuxa3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepammu ot 19 nexabpst 2012 r.
Ne 1067 «O6 yrBepxknmeHun GdenepalbHBIX TEepeYHe YICOHWKOB, PEKOMEHIOBAHHBIX
(IomyILIEHHBIX) K HCIOJIB30BaHMI0O B 00pa3oBaTelnbHOM Ipolecce B 00pa3oBaTeNbHBIX
YVUPEKICHHUSX, PEATHU3YIOIINX 00pa3oBaTelbHbIE IPOrpaMMbI 00I1Iero 00pa3oBaHus U UMEOIIIX
rocynapcTBeHHyIO akkpeauranuioo, Ha 2013/14 yueOHbId TOA»; mnpuKa3 MuHHCTEpCTBA
obpazoBanuss u Hayku P® ot 31 mapra 2014 1. Ne 253 “O06 yrBepkIeHUH (elepatbHOTO
nepevHsi y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJIB30BAaHUIO MPH pealu3alid HMEIOIUX
roCyJapCTBEHHYIO aKKpEIUTALIUI0 00pa30BaTENbHBIX MPOrpaMM HA4aIbHOTO OOIIET0, OCHOBHOTO
oOmiero, cpemnero o6mero obOpasoBanus”; mpuka3 ot 8 mroHa 2015 1. Ne 576 "O BHeceHUHM
U3MEHEHUH B (enepaibHbli NepeueHb YUeOHUKOB, PEKOMEH/IOBAHHBIX K HCIIOJIL30BaHUIO TPU
peaim3anMyu  MMEIONINX TOCYJapCTBEHHYIO aKKPEAHWTAIMI0 OO0pa30BaTEeNBHBIX IIPOTPaMM
HAYaJIbHOTO U OOIIEro, OCHOBHOTO OOIIEro, CpeiHero ooiiero oOpa3oBaHUs, YTBEPIKICHHOTO
mpuka3zoM MunucTepcTBa 00pa3zoBanus u Hayku Poccuiickoit @enepanuu ot 31 mapta 2014 . No
253»; mpuka3z MuHucTepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepanuu ot 26 suBaps 2016
r. No 38 «peKoMEeHIOBaHHBIX K HCIIOJIb30BaHUIO MPH PEATN3aldN UMEIOIINX TOCYIapCTBEHHYIO
AKKpeIUTAIMI0 00pa30BaTeNIbHBIX IPOrpaMM HayaJIbHOT'O 00IIEro, OCHOBHOTO OOIIET0, CPEIHEro
oOmmero oOpa3oBaHUs, YTBEP)KICHHBIM TNpHKa3oM MuHHCTEpCTBA O0pa3oBaHUS M HAyKH
Poccuiickoit @eneparuu ot 31 mapta 2014 r. No 253; npuka3 Ne 535 ot 08 urons 2017 roga «O
BHEeCEHMH W3MeHeHnH B DenepaibHBI TepedeHh Y4eOHWKOB, pPEKOMEHIOBAaHHBIX K
WCIIOJIB30BAaHMIO  NPH  pealu3alid  MMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEAUTALHUIo
00pa3oBaTeNbHBIX TPOTPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, cCpemHero ooOIero
oOpazoBanus»; npukaz Ne 581 ot 20 uronst 2017 roga «O BHeceHnn n3meHeHuii B OenepanbHbIin
NepeYeHb Y4YeOHMKOB, DPEKOMEHJOBAaHHBIX K HCIOJb30BAHUIO IIPH pEANH3aliyd HMEOIINX
TOCY/IapCTBEHHYIO aKKPEAUTAIMIO 00Pa30BaTENbHBIX MIPOrpaMM HadyaIbHOTO O0IIEer0, OCHOBHOTO
o011ero, cpeaHero oouero oopaszoBanus»; npukasz Ne 629 ot 05 urons 2017 roga «O BHECEHUHU
n3MeHeHni B PenepanbHbId TIepeueHb y4eOHWKOB, PEKOMEHIOBAaHHBIX K HMCIIONB30BAHUIO TIPH
peayM3alii  MMEIOUINX TOCYJapCTBEHHYIO aKKPEAWTAIMI0 00pa3oBaTEeNbHBIX IPOrpPaMM
HaYaJIbHOT'O 00IIEero, OCHOBHOT'O OOIIETr0, CPEeTHEr0 00IIero 00pa3oBaHUsD».

4. Tlpukaz MunucrepctBa o0pazoBanusi U Hayku Poccuiickoit ®epepaunu ot 17.05.2012 Ne 413
«O06 yTtBepkaeHNU (enepa’tbHOTO TOCYAapCTBEHHOTO 00pa30BAaTENbHOTO CTaHIApTa CPEIHETrO
o0riero oopaszoBaHus». 3apeructpupoBan Munroctom Poccuu 17.06.2012, per. Ne, 24480.

5. - Ilpuka3 MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 29.12.2014 Ne 1645
«O BHeceHMM W3MEHEHMH B mpuka3 MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
Oeneparuu ot 17 mas 2012 roma N 413 "OO6 yTBepkneHur ¢eaepaibHOTO TOCYAapCTBEHHOTO
00pa3oBaTe’IbHOr0 CTaHAapTa cpeAaHero (moJiHoro) obmero obOpa3oBaHus". 3aperucTpupoBaH
Munroctom Poccun 09.02. 2015 roaa, per. N 35953.

6. - Ilpukas MunuctepcTBa oOpazoBanus U Hayku Poccutickoit @enepamuu ot 31.12.2015 Ne 1578
«O BHeceHMM W3MEHEHHH B mpuka3 MwuHHcTepcTBa 00pa3zoBaHMs M Haykd Poccuiickoit
®enepammu ot 17 mas 2012 roga N 413 "OO0 yTBepkaAeHUH (eaepalbHOIO roCyapCTBEHHOTO



00pazoBaTenLHOrO CTaHAapTa CpemHero (ITOJHOT0) obOmiero oOpa3oBaHuA". 3aperHCTPHPOBAH
MumntoctoM Poccun 09.02. 2016 rona, per. N 41020.

7. Ilpuka3z MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eaeparun ot 29.06.2017 Ne 613
«O BHeceHMM W3MEHEHMH B mpuka3 MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
Oeneparuu ot 17 mas 2012 roma N 413 "OO6 yrBepkneHun ¢eaepaibHOT0 TOCyAapCTBEHHOTO
00pa30oBaTeIbHOr0 CTaHAapTa cpedHero (mosiHoro) obmero obpa3oBaHuA". 3aperucTpUpPOBaH
Muntoctom Poccun 26.07. 2017 rona, per. N 47532.

8. IlpumepHass ocHOBHas 0Opa3zoBaTelbHAs MpOrpaMMa O0pa30BATEIHLHOTO YUPEIKICHUS
cpemHero oOmero ooOpa3oBaHUsA, OJOOpEHHAs pelieHHueM QeaepaabHoro  y4eOHO-
METOJMYECKOTO OOBeAMHEHUsT 1Mo ob0memy oOpaszoBanuto (ot 12 mas 2016 rona.
[Tpotokom Ne2/16 ).

9. OcHoBHas oOpa3oBartesbHas MporpaMMa cpeHero odmiero oobpasosanus MbOY MacnsHuHCKON
COMNI Ne 1.
10. ABTopckas nporpamma o xumun KysnenoBa H. E. Xumus: padouas nporpamma: 8—11 kmaccer / H.
E. Kysnenoga, H. H. I'apa. — M.: Benrana-I'pad, 2016. — 184 c.
Wzyuenne xumun Ha yriyOJieHHOM YpPOBHE OPHEHTHPOBAHO Ha obOecredeHre o0meoOpa3oBaTesibHON U
OOIIEeKyIbTYPHON MOJATOTOBKH BBIMYCKHUKOB. CojepikaHue YIriIyOJIEHHOM YpOBHE Kypca IMO3BOJIIET
PAaCKpBITh BEIyLIME UACH U OTACNbHBIC ITOJIOXKEHHS, BAKHBIC B [I03HABATEIbHOM U MHUPOBO33PEHUECKOM
OTHOILICHUM: 3aBHCUMOCTH CBOMCTB BEIIECTB OT COCTaBa M CTPOCHHUs; OOYCIOBICHHOCTH MPUMEHEHUS
BEIIECTB HMX CBOMCTBAMM; MaTepHaJbHOC EAWHCTBO HEOPTraHWYECKUX M OPraHWYEeCKHX BEILECTB;
BO3pacTamiias pojib XUMHU B CO3JaHWW HOBBIX JIGKAPCTB M MATEPUANIOB, B DKOHOMHUH CBIPbS, OXpaHe
OKpy’Karomel cpenbl. Pabodas mporpamma peamn3yeT Ieiau oOIero o0pa3oBaHWs, aBTOPCKHE HICH
pa3BUBAOLIETO 00YUYEHHS XMMHUH, PE3yIbTaThl MEXIIPEAMETHON UHTETpalluy, YUUTHIBAET (pOpMUpOBaHUE
VHUBEPCAIBHBIX YIeOHBIX NEHCTBUN CpeIHero o0mero oopa3oBaHusl.
[IporpamMma cooTBETCTBYET TpeOOBaHUIM K CTPYKTYpe mporpamm, 3assieHHbIM B @I'OC, u BKIIto4aeT:
[TosicHUTENBHYIO 3aIIUCKY.
1. [Inanupyemble pe3ynbTaThl OCBOCHHS yUeOHOTO MpeaMeTa.
2. Conepxanne y4eOHOTO IpeMeTa.
3. Temarnueckoe IJIaHUPOBAHME C YKa3aHWEM KOJIMYECTBA YacOB, OTBOJMMBIX HAa OCBOCHHE KaXIOH
TEMBI.
B nmoctpoennu pabodel mporpaMMbl 00y4€HHS XUMHUU BEAYIIUMH LIEHHOCTHBIMU U METOA0JIOTHYECKUMHU
OpPHUCHTHPAMH BBICTYIIANH:
* TYMaHUCTHYECKasl IapaurMa HepEePbIBHOIO 00pa30BaHMUs;
* HayKa XUMHsL, e€ KOHLIENTYaJIbHbIC CUCTEMBI 3HAHUH, JIOTHKA H UCTOPHS UX Pa3BUTHUS;
* COBPEMEHHbBIE KOHLEIIHMH XUMHYECKOI'O, €CTECTBEHHOHAYYHOI'O M HKOJOTMYECKOro 00pa3oBaHUS B
00111e00pa30BaTeILHON IIKOJIC;
* CHCTEMHBIH, HHTErpaTuBHO-AU((EPEHINMPOBAHHBIN, JHYHOCTHO-ACATEIBHOCTHBIH W KOMIUICKCHBIN
MICUXO0JI0T0-METOUYECKHUI TIOAXOJIBI;
* IPUHIIMIIBI TUYHOCTHO-OPUEHTUPOBAHHOI'O PAa3BUBAIOIIET0 00y4EHHUS;
* [ICHXOJIOTO-TIEarOTUYECKUE M METOJMYECKHE OCHOBBI OpPraHM3allid COBPEMEHHOI0 Yy4eOHO-
BOCIIUTATENIBHOTO TPOLIEcca, OPUEHTUPOBAHHOIO HA €r0 BHYTPEHHIO OuddepeHnuanuio, cCoOCTBEHHYIO
NEeSATeNbHOCTD U Pa3BUTHE yUAILIUXCS;
* METOJIOJIOTUYECKasi, MUPOBO33PEHUECKAs], DKOJOTHYecKass M IICHHOCTHAas JIOMHHAHTHI B PaCKpPHITHH
OCHOBHOTO COJEPKaHMsI Kypca, ero NpakTH4YecKasl HalpaBJIeHHOCTb.
OcHoBHbI€e Hean n3ydenus xumun B 10—11 kiaccax:
1. CucremHOEe M CO3HaTEIbHOE YCBOCHHWE OCHOBHOI'O COJEPKaHUS KypCOB XHMHH, CIOCOOOB
CaMOCTOSITENILHOTO TONYYeHUs], MepepOOTKH, (PYHKIIMOHAIBFHOTO U TBOPYECKOTO NMPUMEHEHHUs 3HAHHWH,
HEOOXOIUMBIX AJIS1 TIOHUMAaHUSI HAyYHOU KapTHHBI MUpA.
2. PackpbITHE pOJIM XUMHHY B TIO3HAHUY TPUPOJBI U € 3aKOHOB, B MAaTEPHAIBHOM O0ECIICUCHIH Pa3BUTHS
UUBUJIM3AIMM M TIOBBILICHWH YPOBHS >KM3HU OOIIECTBA, MOHMMAaHHE HEOOXOJMMOCTH MIKOJBHOTO
XMUMHYECKOro 00pa3oBaHMs Kak JeMEHTa oOmiel KyJbTYphl U OCHOBBI JKU3HEOOECIICUeHHsT YeJIOBEKa B
YCIOBUSX YXYIIICHNUS COCTOSTHUSA OKPY>KaroIeil cpempl.
3. PackpbiTre YHUBEpPCATHLHOCTH U JIOTHKH €CTECTBEHHOHAYYHBIX 3aKOHOB U TEOPHH, Mpoliecca MO3HaHUs
MIPUPOIBI M €T0 BO3BBILIAIOLIETO CMBICIIA, TECHOW CBSI3U TEOPHHU M MIPAKTUKU, HAYKH U IPOU3BOJICTBA.
4. PazBuTHe WHTEpeca M BHYTPEHHEH MOTHBALMHM YYalIUXCAd K M3YYEHHIO XHUMHHU, K XUMHYECKOMY
[IO3HAHHUIO OKPY’KAIOIIEro HAC MUpPa BEIIECTB.



5. OpnageHue METONOJIOTMEM XMMHUYECKOTO IIO3HAHUS M MCCIECJOBAaHUS BEIIECTB, YMEHUSIMU
XapakTepHU30BaTb W MPABUIIBHO MCIOJIB30BATh BEIIECTBA, MaTepUalbl M XHMWUYECKUE PEaKLUU,
OOBSICHATD, IPOTHO3WPOBATH 1 MOAETHMPOBATh XUMIUECKHUE SIBIICHUS, PEIIaTh KOHKPETHBIE MTPOOIEMBI.

6. BripaboTka yMEHWMH W HABBIKOB PEUICHHUS XWMHYECKUX 33Ja4 Pa3IMYHBIX THUIIOB, BBITIOJIHCHUS
1a00paTOPHBIX OMBITOB M MPOBEACHUS MPOCTHIX AKCIEPUMEHTANIBHBIX HCCIICIOBAHUN, WHTEPIPETAITUN
XUMHYECKUX (DOPMYI M YpaBHEHUH U ONIEpUPOBAHUS NIMH.

7. BHeceHuMe 3HAUMMOro BKJaZa B (OpMHpOBaHHME IIEJIOCTHOW KAPTHUHBI TPUPOIBI, HAYIHOTO
MHUPOBO33PEHHSI, CHCTEMHOTO XHMHYECKOTO MBINUICHHUS, (JOPMUPOBAHUE HA UX OCHOBE T'YMaHUCTHYECKUX
IIEHHOCTHBIX OPUCHTUPOB U BHIOOPA KU3HEHHON TIO3UITHH.

8. OOlecrieueHne BKIana y4eOHOTO IpenMeTa XUMHH B JKOJIOTHYEeCKoe o0pa3oBaHWE M BOCITUTAHHE
XUMHYECKOM, IKOJIOTUICCKON M OOIICH KyIbTYpPhI YUaIIHXCS.

9. Hcnonp30BaHue BO3MOXKHOCTEH XMMHM KaK CPEACTBA COLUMANM3ALUUU U UHAUBUAYAJIbHOTO Pa3BUTHS
JIMYHOCTH.

10. PazBuTre cTpeMIIeHHs yHaIIuXCs K MPOIOIDKEHHIO €CTECTBEHHOHAYYHOTO 00Pa30BaHUs 1 afanTalluu
K MEHSAIOUIMMCA YCJIOBUSAM JKU3HU B OKPYKAIOIIEM MUPE.

Ha yrny6néanom ypoBHE Mpon30MaeT:

1) chopMupOBaHHOCTH CHCTEMBI 3HAHUN 00 OOIINX XUMHUIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX;

2) chOpMHUPOBAHHOCTh YMEHHUH HCCIEJOBaTh CBOWCTBA HEOPTaHMYECKMX M OPraHMYECKUX BELIECTB,
OOBSICHATh 3aKOHOMEPHOCTH TPOTEKAaHUS XHMHUYECKHX pPEaKUHi, MPOTHO3HMPOBATH BO3MOXKHOCTH WX
OCYILECTBIICHUS;

3) BiageHWe YMEHHUSIMH BBIABHTaTh THIIOTE3bl HA OCHOBE 3HAHMH O COCTaBe, CTPOCHWH BEIIECTBA U
OCHOBHBIX XUMUYECKHX 3aKOHAX, IPOBEPSATH UX IKCIEPUMEHTAIBHO, POPMYIHUPYS LENb UCCICAOBAHUS;
4) BazieHne METOJIaMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS U MIPOBEACHNUSA XUMHUECKHUX IKCIIEPUMEHTOB C
coOmroieHueM TpaBumi Oe3omacHOW paboThl € BEMIECTBAMH M JIADOPATOPHBIM  000pyIOBaHHEM;
c(OPMHPOBAHHOCTh YMEHHH OIUCHIBATh, aHATU3UPOBATH M OICHUBATH JOCTOBEPHOCThH IOJYYEHHOTO
pe3yiabTara;

5) chopMHpPOBaHHOCT, YMEHHI NPOrHO3WPOBATh, AHAJIM3UPOBATH M OIECHUBATH C TO3MIUN
9KOJIOTHYECKOW O€30MacHOCTH TOCIENCTBUS OBITOBOW W TPOM3BOJCTBEHHOW AEATEIHHOCTH YelIOBEKa,
CBSI3aHHOM ¢ mepepadoTKOil BEeLIeCTB.

B cootBercTBuu ¢ yuebusiM mianom MBOY Macnsaunckas COLL Ne 1 na u3ydyenue xumuu B 10 kiacce
(yrmyOsieHHBI  ypOBEHB) OTBOAMTCS 3 dvaca B Hemenmo, 108 gacoB B roa. B 11 kmacce (yrimyOaeHHbIH
ypoBeHBb) oTBoAMTCS 3 dvaca B Hememo, 102 yacoB B ron. Pabouas mporpamma OpHEHTHpOBaHa Ha
rcnoip3oBanne yuebnnka: Xumus 10 - 11 kmace. YueOHUK amsi 001meo0pa3oBaTenbHbIX yIPEeKICHUH.
[podunsueiit ypoBens Kysnenosa H.E., 'apa H.H. TuroBa U.M.- M.:Benrana-I'pad, 2013.
Cucrema oneHuBaHUA ¥ GOPMbI OPraHU3ANNH KOHTPOJIS
KpuTtepun u HopMBbI OlleHKM 3HAHUI, YMEeHU 1 HABBIKOB y4YalluXcs Mo Xxumuu, 10
KJ1ace
Knaccugpuxayus omuoox u Hedouémos, 61uaAOUWUX HA CHUIICCHUE OUEHKU.
Ouwiuoku:
e cocTaBjeHue (opMyl BEHIECTB, OTCYTCTBHE OJHOTO W Ooyiee KOXPPHUIUCHTOB B
YpaBHEHUM  pEakiuy,  HempaBWIbHO  MOAoOpaHHBlEe  KOd(DPUIMEHTH  Tepen
¢dopmynoii(popMynamu), HEBEpHBbIE TMPOAYKTHl B YPaBHEHWU pEaKIWH, HENPaBHILHO
OTIpeIeNIEHHOE YHUCIIO DJIEKTPOHOB B  OKUCIIUTENEHO-BOCCTAHOBUTENBHBIX —PEAKIUAX,
HEMpaBWJIbHO OMNpeAeiéHHas CTelNeHb OKUCIEHHS Yy JieMeHTa( »JJIEMEHTOB), He
MIPOCTABIIEHHBIE 3apAasl Y MOHOB B HWOHHOM YpaBHEHHH, HEBEPHBIE KOJIMYECTBEHHBIC
OTHOIIICHUS B YPABHEHHUH.
3a omubKy 6 ypasHenuu He cuumarmca: CIrydaiiHble OIACKH, MEJIKHE HETOYHOCTH U HETOYETHI.
3a o00ny owuoky 6 ¢hopmyne unu ypasewenuu cuumaiomcsa: ogHa nudpa B HHICKCE WU
ko3 urmenre.
Hezpyovimu owuokamu cuumarwmesa ciedyowjue: CiydaiiHble ONUCKHU, MEIKHE HETOYHOCTU U
HETOYETHI.
1. OueHka ycTHOrO OTBeTA.
Ommemxa «5»:
- OTBET MOJIHBIH U IPaBUILHBIN Ha OCHOBAaHUU MU3YUYCHHBIX TEOPHI;
- MaTepual U3JI0KEH B ONPEAEIEHHOM JIOTHYECKOH NOCIEN0BATEIbHOCTH, TUTEPATYPHBIM



S3BIKOM;

- OTBET CaMOCTOSITEIbHBIH.

Ommemka «4»;

- OTBET IOJIHBIM U NMPaBWIBHBIM Ha CHOBAaHUM M3YUYEHHBIX TEOPHIL;

- MaTepual H3JI0KEH B ONPEACIEHHON JIOTHYECKON IOCIEN0BATEIBHOCTH, IIPU 3TOM JAOIYIIEHbI
JBE-TPU HECYIIECTBEHHbIC OLIMOKHU, NCIIPABICHHBIE TT0 TPEOOBAHHIO YUUTEIIS.

Ommemxa «3»:

- OTBET IOJIHBIH, HO IIPU 3TOM JOMYIIEHa CYLIECTBCHHAs OLINOKA UM OTBET HEIOJHBIH,

HECBSI3HBIN.

Ommemxa «2»:

- IIpH OTBETE OOHAPYKEHO HETIOHMMAaHHE y4YalluMCcs OCHOBHOTO COZepKaHHsl yueOHOTO MaTepHaa
WIN AONYLIEHB! CYLIECTBEHHbIC OIIMOKH, KOTOPBIE YYAIIMHCS HE MOKET MCHPABUTh HPU HABOASIIMX
BOIIpOCax yuUuTeCid, OTCYTCTBUC OTBETA.

2. OneHka 3KCIepUMEHTAIbHBIX YMEHHIA.

- OneHKa CTaBUTCS HA OCHOBAHWHW HAOIIOICHUS 32 yYaIlUMKCS ¥ MUCBMEHHOTO OTYETa 33 paboTy.

Ommemka «5»:

- pa60Ta BBITIOJIHEHA IMMOJTHOCTBIO M IIPAaBUIJIBHO, CACIIAHbI IIPABUJILHBIC Ha6J'IIO,ZIeHI/I$I 1 BBIBOJBI;

- OKCHEPUMEHT OCYIIECTBJIEH MO IUIAHYy C Y4E€TOM TEXHHKH OE30MacHOCTH M MpaBHi paboTHI C
BEIIECTBAMHU 1 000pyJOBaHKEM;

- IPOSBJICHBI OPraHU3aLMOHHO - TPYAOBBIE YMEHUS, IOAIEPKHUBAIOTCS YHCTOTa pabovero Mecra u
MOPSIOK (HA CTOJIE, SKOHOMHO UCTIONB3YIOTCSI PEaKTUBBI).

Ommemxa «4d»:

- paGOTa BBITIOJTHCHA MPaBUJIbHO, CACJIAaHbI MNpPaBUJIbLHBIC Ha6J'IIOI[eHI/I$I 1 BBIBOJBI, HO IIPU 3TOM
9KCIEPHUMEHT TMPOBEAEH HE TMOJHOCTHIO WM JOMYyINEHbl HECYNECTBEHHbIC ONMMOKH B paboTe ¢
BEIIECTBAMHU U 000PYIOBaHHEM.

Ommemxa «3»:

- pa60Ta BBITIOJIHCHA MPaBHUJIbHO HE MCEHEC YCM HAIIOJIOBHMHY WM JOIMYIICHA CYHICCTBCHHAsA
omubKa B XOJ€ 3KCIIEPUMEHTA B OOBSICHEHUH, B 0QOpMIICHHH pabOThI, B COOMIONCHUH MPABUI TEXHUKU
Oe3onacHOCTH Ha paboTe ¢ BellecTBaMH M OOOPYAOBAaHHMEM, KOTOpas UCIPABIseTCs MO TpeOOBaHUIO
YUUTEJISL.

Ommemka «2»:

- JIOmyIIeHbl ABe (M OoJiee) CyIIeCTBEHHBIE OMIMOKH B XOJe€: JKCIEpPUMEHTa, B OOBICHEHWH, B
odopmiennn paboThl, B COONIOJCHUN IMpPaBUI TEXHUKH O€30MacHOCTH NMPH PadOTe C BEIIECTBAMHU U
000pyI0BaHNEM, KOTOPBIC YUANTHICSI HE MOXKET HCIIPABUTD JaKe 110 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBITIOJIIHEHA, Y YJaIlerocsi OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHHS.

3. Onenka ymMeHHil pemiaTh pac4éTHbIe 3aJa4H.

Ommemka «5»:

- B JIOTHYECKOM PaCCYKIESHUH U PELICHHH HET OMIMOOK, 33/]a4a pPelieHa panroHaIbHBIM CIIOCO00M;

Ommemka «4»:

- B JIOTUYECKOM DacCyKJICHHH W PEIIeHHs HeT CYIIEeCTBEHHBIX OIMOOK, HO 3a/jaya pelieHa
HEpaIMOHAIBHBIM CIIOCOOOM WIIM JOMYIIECHO He 0oJiee IBYX HECYIICCTBEHHBIX OLIHOOK.

Ommemka «3»:

- B JIOTHUYCCKOM paCCY)KI[eHI/II/I HECT CYHIGCTBGHHLIX OHII/IGOK, HO JIOHYHICHa CYH_ICCTBGHHEUI OIIII/I6Ka
B MaTeMaTHIECKUX pacu€Tax.

Ommemka «2»:

- IMEETCsI CYIIECTBEHHBIE OMIMOKH B JIOTHYECKOM PACCYKIACHUH U B PEIICHUH;

- OTCYTCTBHE OTBETa Ha 3aJaHueE.

4. OneHKa NMMCbMEHHBIX KOHTPOJIBHBIX PadoT.

Ommemka «5»:

- OTBET IOJIHBIM U MPaBUIbHBIA, BO3MOXKHA HECYII[ECTBEHHAS OIIUOKA.
Ommemka «4»:

- OTBET HEMOJHBIN WU TOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ommemka «3»:



- paboTa BBITIOJIHEHA HE MEHEE YeM HaIlOJIOBWHY, JOMYIIeHa OJHA CYIECTBEHHAs! OIIMOKa M MPHU
ATOM JIBE-TPHU HECYIICCTBCHHBIE.

Ommemka «2»:

- paboTa BBINIOJHCHA MEHBIIE YEeM HAMOJOBHHY WM COACPKHT HECKOIBKO CYIIECTBEHHBIX
OIINOOK;

- paboTa He BBITIOJTHEHA.

IIpy oneHKe BBIIONHEHHS NHCBMEHHOW KOHTPOJILHOH paboThl HEOOXOAMMO YYHUTHIBAThH
TpeOoBaHMA eTMHOTO OopdorpaduIecKoro pexuma.

5.0ueHKa TecTOBBIX padoT.

TecTbl, coCTOSIINE U3 MSATH BOMPOCOB MOYKHO UCIIOJIB30BATh MOCIIE U3YUYEHUs KOKIOT0 MarepHuana
(ypoxa).

Tect u3 10—15 BompocoB UCTIONB3yeTCs IS IEPUOAMIECKOTO KOHTPOJIS.

Tect m3 20—30 BompoCcoB HEOOXOAMMO HUCTIOIB30BATh ISl HTOTOBOTO KOHTPOJIS.

[Tpu oueHMBaHUK MCTIONB3YETCS CIEeAYIONIas MIKaja: JJisl TeCTa U3 TSITH BOIIPOCOB

* HET OIIMOOK — OILIEHKA «5»;

* 0/1Ha OIIMOKA - OIICHKA «4»;

* JIB€ OIIMOKH — OLIEHKA «3»;

* TPU OLIMOKY — OLIEHKA «2».

Mt recra u3 30 Bompocos:

* 25—30 mpaBUIBHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBUIbHBIX OTBETOB — OLICHKA «4»;

* 13— 18 mpaBUIBHBIX OTBETOB — OIICHKA «3»;

* MeHblIlIe 12 NMpaBUIBHBIX OTBETOB — OLIEHKA «2).

6. Ouenka pedepara u npe3eHTALMHU

Pedepar onenuBaercs o ciaeaytOUIMM KPUTEPUSIM:

* HEOOXOJMMOCTh U JIOCTATOYHOCTH JJISi PACKPBITHS TEMbl MPUBEACHHONW B TEKCTe pedepara
HHQOPMAIIH;

* ymMeH#e 00yJaromierocst CBO00HO U3JaraTh OCHOBHBIE HIeH, OTpaKEHHBIE B pedepare;

* CIOCOOHOCTh 00yYarolerocs MOHATh CYTh 3a[aBaeMBbIX WICHAMH aTTECTAllHOHHONH KOMHCCHH
BOTIPOCOB M CHOPMYITHUPOBATH TOUHBIC OTBETHI HA HUX;

* coOnroieHre TpeOoBaHU K ero 0(hOPMIICHUIO;.
®dopmbl KOHTpONA

¢ MeTo1pl KOHTPOJIS (OCYIIECTBIISIET YUUTEINb):

v TloBceHEBHOE HAOIIIOIEHUE 32 YYeOHOU paboToM yyammxcs:

- YCTHBIM KOHTpPOJIb,

- NHCHMEHHBINA KOHTPOJIb,

- TpOBEpKa JOMAIIHUX Pa0oT ydamumxcs,

- 1abopaTOpPHO-TIPAKTHYECKUI KOHTPOIb.

«* MeTo 161 CaMOKOHTPOJISI (OCYIIECTRIISIET YUCHHUK):

v MeTo/1bl YCTHOTO CaMOKOHTPOJISI M B3AMMOKOHTPOJISL.

v MeTo/1bl TMCBMEHHOTO CAMOKOHTPOJISL U B3aUMOKOHTPOJIS.
MeToAbl MPaKTUYECKOro CAaMOKOHTPOIA U B3aUMOKOHTPOASA

Buabl KOHTPONA: BXOAHOW KOHTPO/Ib, TEKYLLMIA KOHTPO/Ib, MPOMEXKYTOUYHbIN KOHTPO/Ib.

1. Ilnanupyembie pe3yibTaThl 0CBOCHHUS Y4eOHOI0 IpeaMera.
JestenpHOCTE 00Opa3oBaTeNbHONW OpraHU3anuy oOIMero oOpa3oBaHUs B OOYYCHHH XUMHHU B
CpeHel mKoJe JoKHA OBITh HANPaBJICHA HA JOCTHKCHUE 00YUAIOIIUMHUCS JIMYHOCTHBIX Pe3yJIbTATOB,
OTPaKAIOIIUX:
JNInuHoCTHbIE pe3ynbTaTbl B chepe oTHOLWEHM oby4yalowmxca K cebe, K cBoemy 34,0pOBbI0, K MO3HAHUIO

ceba:



- OpHEHTAlMs] OO0YdJaloUIMXCsl Ha JOCTIKEHHE JIMYHOI'O CYACThs, PEAU3alMI0 TO3UTHBHBIX
KM3HEHHBIX MEpPCHEKTUB, HWHHUIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTb M CIIOCOOHOCTh K
JMYHOCTHOMY CaMOOTIPEAETICHHIO, CIOCOOHOCTh CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIC TIJIaHbI;

—  TOTOBHOCTb M CHOCOOHOCTH 0OecnednTh cebe M CBOUM OJIM3KUM JOCTOWHYIO KHU3Hb B IpoOLEcce
CaMOCTOSITENIbHON, TBOPYECKON U OTBETCTBEHHOMU JEATEIbHOCTH;

—  TOTOBHOCTb U CIHOCOOHOCTh OOydaroIMXCs K OTCTAaMBAaHMIO JIMYHOI'O JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIOCOOHOCTh BbIpaOaThiBaThb COOCTBEHHYIO MO3UIUIO I10
OTHOLICHUIO K OOIIECTBEHHO-TIOJUTUYECKIM COOBITHSIM TPOIUIOTO W HACTOSIIEr0 Ha OCHOBE
OCO3HAHMS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IIEHHOCTEH M JOCTHKEHUH HaIlIel CTpaHbl;

—  TOTOBHOCTb M CIIOCOOHOCTH OOyd4aroIuxcs K CaMOpa3BUTHIO U CaMOBOCIMTAaHUIO B
COOTBETCTBUM C OOIIEYETOBEYECKMMH IIEHHOCTAMU M HJA€aJaMH TPaKIaHCKOTO OOIIEeCTBa,
noTpeOHOCTh B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHAX CHOPTHBHO-03A0POBUTEIHHON
JesITeTbHOCTBIO;

—  TpHUHATHE U peanu3anys LEHHOCTEH 310poBOro M 0Oe30macHoro obpasa >KU3HHU, OepekHOE,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOILEHHE K COOCTBEHHOMY (DM3MYECKOMY U ICHUXOJIOTHYECKOMY
3JI0pOBBIO;

—  HeNpUsATHE BPEIHBIX MPUBBIYCK: KyPEHHS, YIIOTPEOICHHS aTKOT OIS, HAPKOTHKOB.

JInyHoCTHbIE pe3ynbTaThl B chepe oTHOLWEHUI obyuatomxca K Poccum Kak K PoauHe (OTeuectsy):

— poccuiicKas Tpa)xaaHcKasi HACHTUYHOCTb, MaTPUOTU3M, CTIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM
WJECHTUYHOCTH B TMOJUKYJIBTYPHOM COLMYME, YYBCTBO HPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU
OOIITHOCTH POCCHIICKOTO Hapona u cyapoe Poccun, maTtpuoTu3M, TOTOBHOCT K CITy)KeHHIO OTEUecTBY,
€ro 3alIUTE;

— YBaXEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTHU mepea PoauHoM, ropaoctu 3a cBOM
Kpail, cBol0 PoauHy, mpoluioe W HAcTOsIee MHOTOHALMOHAIBHOrO Hapoda Poccum, yBakeHue K
rocyAapCTBEHHBIM CUMBOJIaM (rep0, duar, ruMH);

— TOTOBHOCTb K ciykeHut0 OTeuecTBy, ero 3alluTe;

— BOCIIUTAHUE YBAXKEHUS K KYJIbTYpE, SA3bIKaM, TPATUIIUSAM U 00bIYasiM HApOIOB, MPOKUBAIOIINUX B
Poccuiickoii denepanun.

JInuHoCTHbBIE pe3ynbTaTthl B chepe OTHOLIEHUI 06YHAIOLUXCA K 3aKOHY, FOCYAAPCTBY U K rpaXKAaHCKOMY
obwecrsy:

— IPaKIaHCTBEHHOCTb, IPaXKIaHCKas MO3ULM aKTUBHOIO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOrO
00I11eCTBa, OCO3HAIOLIETO CBOM KOHCTUTYLHOHHBIE IMpaBa U OOA3aHHOCTH, YBAXKAIOIIETO 3aKOH M
MIPABOIOPSIOK, OCO3HAHHO IMPUHUMAIOMIETO TPAAUIMOHHBIE HAIIMOHAJIbHBIE W O0OIEYesIOBEYECKUE
I'YMaHUCTHYECKHE U JEMOKPATUYECKUE LIEHHOCTH, TOTOBOI'O K Y4aCTHIO B OOILIECTBEHHON KHU3HU;

— IPU3HAHUE HEOTUYXKJTaEMOCTH OCHOBHBIX IpPaB M CBOOOJ YEIOBEKa, KOTOpbIC MpPUHAIJIEKAT
KaX/I0My OT PO’KIEHHs, TOTOBHOCTb K OCYIIECTBICHUIO COOCTBEHHBIX MpaB U cB0OOA 0e3 HapyIIeHus
IpaB U CBOOOA JPYrux JHUL, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IpaBa M CBOOOJBI YelOBEKa U
rpaXaHWHA COIJIACHO OOIIENPU3HAHHBIM TPUHIMIAM M HOpMaM MEXAyHapOJHOIO IpaBa U B
cootBercTBUM ¢ KoncTuTynmen Poccniickon @enepannu, paBoBas U MOJIUMTUYECKAsi TPAMOTHOCT;

— MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOILECTBEHHOM
IIPAaKTUKH, OCHOBAaHHOE Ha JMAajore KyJiabTyp, a TAKKe Pa3IM4HbIX (JOpM OOLIECTBEHHOI'O CO3HAHUS,
OCO3HAaHHE CBOETO MECTA B IOJUKYJIBTYPHOM MHPE;

— MHTEpUOpH3ALMs LEHHOCTEHM JEMOKpPAaTUM M COLMAIBHOW COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUH B TPYIIIE WIA COLUATIbHON OPraHU3alllY;



— TOTOBHOCTh OOYYarOmMXCS K KOHCTPYKTMBHOMY Yy4YaCTHIO B TPUHSATUU  PELIEHUM,
3aTparuBarOlIMX HMX IpaBa W HUHTEPEChl, B TOM YHCIE B pa3IU4HbIX (opmax oOOIIEeCTBEHHOI
caMOOpraHU3aINH, CAMOYIPABJICHHS], OOIIIECTBEHHO 3HAYNMOM JCSITEIHHOCTH;

— MIPUBEPKEHHOCTh HJIeIM WHTEPHAIMOHAN3MA, PYKObI, paBeHCTBA, B3aMMOIIOMOIIN HAPOJIOB;
BOCIIUTAHUE YBAXXUTEJIBHOTO OTHOIICHHUS K HAI[MOHAIIBHOMY JIOCTOMHCTBY JIFOJIEM, UX YYBCTBaM,
PENUTHO3HBIM YOCKICHUSAM;

— TOTOBHOCTh  OOYYAIOIIUXCS TPOTHBOCTOSTH HJCOJIOTHMH OKCTPEMH3Ma, HAIIMOHAIHN3MA,
KCeHO(OOHMH;  KOPpYIIWH; JUCKPUMHHAIMKA TI0  COIMAIbHBIM, PEJIUTHO3HBIM, PACOBEIM,
HallMOHAJIBHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIHBIM SIBIICHUSIM.

JNInuHoCTHBIE pe3ynbTaTbl B chepe OTHOLIEHUIT 0B6YHAIOLLUXCA C OKPYKAIOLUMMU IIOALMU:

- HPaBCTBEHHOE CO3HAHHE W TOBEJICHHE HAa OCHOBE YCBOCHHS OOIICYEIIOBEUECKUX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS W TOBEICHUS B MOJHKYIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUaJor C JPYTUMH JIIOJbMH, JOCTHTaTh B HEM B3aUMOIIOHMMAHUs, HAXOAUTh OOIIME WEeNU W
COTPYIHUYATH JJISl MX JTOCTHKCHHUS;

— [IPUHATHE TYMAHHUCTHUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U JOOpOXKeIaTelbHOE
OTHOIICHHE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CHOCOOHOCTh K CONEPEXMBAHUIO U (POPMUPOBAHUE TIOZUTUBHOTO OTHOIICHUS K JIIOISIM, B TOM
YyHuciae K JIMIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbsI M HMHBaJHIaM; OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K (PU3MYECKOMY U MICUXOJIOTHYECKOMY 3/I0POBBIO IPYTUX
JFO/ICH, YMEHHE OKa3bIBaTh IMEPBYIO MMOMOIIIB;

- (hopMHUpOBaHHE BHIPAKCHHOM B TIOBEJCHUN HPABCTBCHHOW MO3HIIMHU, B TOM YHUCIIE CIIOCOOHOCTH
K CO3HATEIIbHOMY BBIOOpY 100pa, HPaBCTBEHHOTO CO3HAHHMS W TOBEICHHS HAa OCHOBE YCBOCHUS
O0IIEYEeIOBEYECKUX LEHHOCTe W HPAaBCTBEHHBIX YYBCTB (YECTH, JIOJTra, CIPAaBEIIMBOCTH,
MUJIOCEPAMS U IPYKETIO0HS);

—  pa3BUTHE KOMIICTCHIIMHA COTPYJHHYECTBA CO CBEPCTHUKAaMH, JCThMHU MIIAJIIECTO BO3pacTa,
B3POCIBIMH B 00pa30BaTebHOM, OOIIIECTBEHHO MOJE3HON, y4eOHO-HCCIIeIOBATEIBLCKON, TPOSKTHON U
APYTUX BUAAX NEATEIBHOCTH.

NInyHOCTHbIE pe3ynbTaThl B Chepe OTHOLWEHMIT 06YHaIOLMXCA K OKPY3KaIOLWEMY MUPY, }KUBOW Npupoae,
XYZ,0KECTBEHHOM Ky/bType:

—  MHpPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHMUYECKOMY TBOPYECTBY, BIaJICHHE JOCTOBEPHOM HMH(popMaIuen o
NEepPEIOBBIX JOCTIKEHHUSIX M OTKPBITUSX MHPOBOM M OTEYECTBEHHOW HAayKH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHpa U O0IIECTBA;

— TFOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UYHUCJIE CaMOOOpPa30BaHUIO, HA MPOTIKEHUU
BCEH JKM3HM; CO3HATEJIBHOE OTHOLICHHE K HENPEpHIBHOMY OOpa30BaHHIO KaK YCJIOBUIO YCHEUIHON
npodeccHoHaNbHON M 00IECTBEHHOMN 1€ATEIbHOCTH;

—  DKOJIOTMYECKas KyJIbTypa, OepeKHOE OTHOLICHMS K POJHOM 3emile, MPUPOJHBIM OOraTcTBam
Poccnn n MHpa;, NOHHMMAHUC BJIUAHUA COLHAJIBHO-3KOHOMHWYECCKUX IIPOUECCOB Ha COCTOAHUC
IIPUPOJHOM U COLMAIBHOM CpElibl, OTBETCTBEHHOCTb 3a COCTOSIHUE IPUPOJHBIX PECYpCOB; YMEHUS U
HAaBBIKHW pa3yMHOI'0O HNpUPOAOINOJIb30BaAHUA, HCTCPIIMMOC OTHOIICHUC K HeﬁCTBHﬂM, MMPUHOCAIIIUM BpPC
9KOJIOTUH; TPHOOPETECHHE OMBITA HKOJIOTO-HANIPABICHHON e TEILHOCTH;

—  DCTETHYECKOE OTHOLICHHUS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITa.



JInyHOCTHbIE pe3ynbTaThl B chepe OTHOLIEHMI 06yyaloLWmMXCa K CEMbe U pOAUTENAM, B TOM Yucne
NoAroToBKa K CEMENHOMN }KU3HMU:

— OTBETCTBEHHOE OTHOIIICHHE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CeMEWHOM KU3HU,

— MOJIOKUTEIBHBIA 00pa3 CeMbH, POJUTENHCTBA (OTIOBCTBA M MATEPUHCTBA), WHTCPUOPU3AIIHS
TPaJULIMOHHBIX CEMENHBIX LIEHHOCTEM.

JInyHOCTHbIE pe3ynbTaThbl B chepe oTHOLWeHUA 06yUaloWmnXca K Tpyay, B chepe coumuanbHO-3KOHOMUUYECKUX
OTHOLUEHUNA:

— yBa)K€HHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alUTE CBOEH COOCTBEHHOCTH,

— OCO3HAHHBIM BHIOOp Oyaymied npodeccuu Kak MyTh W CIIOCO0 peasm3anud COOCTBEHHBIX
KU3HECHHBIX TUIAHOB,;

— TOTOBHOCTh O0OYYarOIUXCcsl K TPYA0BOU MPO(HECCHOHAIBHOMN NEATEIBHOCTH KaK K BO3MOKHOCTH
y4acTHs B pEeUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAFHBIX MPOOIIEM;

— NOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U IIOAAM TPYAa, TPYAOBBIM JOCTHXKCHUSM,
N00OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K pa3HbIM BHJAAM TPYJIOBOM
JCSITEIIBHOCTH,

— TOTOBHOCTh K CaMOOOCITY)KHBAaHHIO, BKJIIOYas OOYYCHHE U BBINOJHCHHE JOMAITHUX
00s13aHHOCTEH.

NInuHoOCTHbIE pe3ynbTaTbl B chepe GpU3MUECKOro, MCUXONOrMYECKOro, COLUANbHOrO M aKageMUIECKOro
6narononyumna oby4yatowmxca:

- (buzmvecKoe, AMOIMOHAIBHO-TICUX0JIOTHYECKOE, COIMaIbHOE OJaromoiaydue oOydaromuxcs B
KU3HH 00pa30BaTeIbHON OpraHU3aINH, OIIYIIEHWE IeThbMH O€30MacHOCTH M TICHXOJIOTHYECKOTO
KoMdpopTa, HTHPOPMAITMOHHOW OE30MaCHOCTH.

JInyHOCTHDbIE pe3yibTaTbl OCBOEHUA aAaNTUPOBAHHOW OCHOBHOWM 06pasoBaTesibHO NPOrpamMmmbl @ 415
0b6y4atoLLMXCA C HapyLLeHWeM OMOPHO-ABUraTeNbHOro annapara:

- BAageHMe HaBblKaMM NPOCTPAHCTBEHHOW U COLMANbHO-ObITOBO OPUEHTUPOBKY;

- YMeHMe camocTosATeNbHO M 6e3onacHO nepegBuraTbCA B 3HAKOMOM M HE3HAKOMOM MPOCTPAHCTBE C
MCMnosb3oBaHWEeM cCrneuunanbHoro ob6opyaoBaHus;

- CNOCOBHOCTb K OCMbICAEHNIO U anddepeHLMaLMM KapTUHbI MUpPa , ee BPEMEHHO-NPOCTPAHCTBEHHOM
OpraHu3aumu;

- CNOCOBHOCTb K  OCMbIC/IEHMIO  COLMANLHOTO OKPYXEHWsA, CBOEro MecTa B HeM, NpUHATUE
COOTBETCTBYIOLMX BO3PACTY LLEHHOCTEN U COLMABHBIX POJei.

IlnaHupyeMble MeTanpegMeTHbIE pe3y/ibTaThl

MNnanupye BbINyCKHUK HayumnTca:
Mmble
meTanpep,
MeTHble
pesynbTtat
bl

yHuBepcanb JOCTUTHYTA,

1.Perynarus — CaMOCTOSATCIBHO OHNpCACIIATh MLCJIH, COCTABJIATH IJIAHBI ACATCIBHOCTH,
Hble 3aaaBaTh MapaMETPhl U KPUTEPHUU, 10 KOTOPLIM MOKHO ONPECACINTH, YTO LECJIb




Hble
yuebHble
AeiictBua

— OLEHUBATh BO3MOXHbBIE MOCJIEICTBUSA JOCTH)KEHHS IOCTaBJICHHOW LIENTU B
NESATENbHOCTH, COOCTBEHHOM JKM3HM M JKU3HH OKPYXKAIOIINX JIOJACH,
OCHOBBIBAsICh Ha COOOPaKEHUAX ITUKH U MOPAJIH;

— craBuUTh W (opMynIHpoOBaTH COOCTBEHHBIE 3alaydl B 00pa3oBaTENbHOM
JIESATEITBHOCTH M JKU3HEHHBIX CUTYAITUsX;

— OIIGHWBaTh PECypChl, B TOM YHCIE BpeMs W JApPyrue HeMaTepHalbHbIC
pecypcbl, HEOOXOAUMBIE JIs1 JOCTUKEHUS [TOCTABJICHHOM LIeJIH;

— BBIOUpATh MYyTh JOCTHXKCHUS LENH, TUIAHUPOBATh PEIICHUE MOCTaBICHHBIX
3aJ1a4, ONTUMHU3UPYS MaTepualbHbIE 1 HEeMaTepHallbHbIE 3aTPaThI;

— OpraHu3oOBBIBaTH J(PQPEKTUBHBIA IMOUCK PECYPCOB, HEOOXOAMMBIX IS
JOCTHYKEHUS TIOCTAaBJICHHON 1EIH;

COnoCTaBATb FIOJ'IY‘-IEHHbIVI pe3ynbTaT 4eATENbHOCTU C NnocTaBAeHHOM 3apaHee uenblo.

2.Mo3HaBaTe

— WCKaTh W HaXOJUTh OOOOIIECHHBIE CIIOCOOBI PEIICHHS 3a7ad, B TOM YHCIIE,

NbHblE OCYILECTBIISATh Pa3BEPHYTHII MH(POPMALMOHHBIM TOUCK M CTaBUTh Ha €ro

yHMBepcanb OCHOBE HOBbIE (y4eOHBIE M TI03HABATENBHBIE) 3aa4H;

Hble — KPUTHYECKH OIICHMBAaTh M HWHTEPHPETHPOBATh HHPOPMALHUIO C pa3HBIX

yuebHble NO3MLIMH, pacno3HaBaTh U (UKCUPOBATH IMPOTUBOPEYHs B MH(OPMAIMOHHBIX
. HCTOYHHKAX;

Aencrena — HCIOJNB30BaThb  DPA3NIMYHBIE  MOJEIBHO-CXEMAaTH4YECKHUE  CPENCTBA UL

IIPEACTABICHUS CYLIECTBEHHBIX CBSI3€M M OTHOILCHMM, a TAaKKe IIPOTUBOPEYUH,

BBISIBJICHHBIX B MHPOPMALIMOHHBIX UCTOUYHUKAX;

— HAXOJHWTh U NPUBOJUTH KPUTUYECKUE apTyMEHTHI B OTHOLIEHUH JECHCTBUI U

CY)KICHUM [JpYyroro; CIOKOMHO M pPa3yMHO OTHOCUTBCS K KPHUTHYECKUM

3aMEYaHUSAM B OTHOIIEHHH COOCTBEHHOTO CYXKACHHUS, PacCMaTpUBaTh MX Kak

pecypc COOCTBEHHOT'O pa3BUTHS;

— BBIXOJUTH 32  paMKH  y4yeOHOro  mpeaMeTa M OCYIIECTBISATH

LIeJICHANIPABJICHHBIN TOMCK BO3MOXKHOCTEH I HIMPOKOr0 NEPEHOCA CPEICTB U

CII0CO00B IEHCTBUSL;

— BBICTpaMBaTh MHAMBUIYAIbHYI0 00pa30BaTEIbHYIO TPA€KTOPHUIO, YUUTHIBAs

OTrpaHUYEHUS CO CTOPOHBI APYTUX YUaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

— MCHSTh U yIEP’KUBATh PA3HBIC TO3ULUHU B TI03HABATEJILHON JEATEIBHOCTH.
3.KommyH#u OCYILIECTBIAThH JI€JOBYI0O KOMMYHMKAIMIO KaK CO CBEPCTHUKAaMH, TaK U CO
KaTUBHble B3pOCHBIMH (KaKk BHYTpH OOpa3oBaTeNIbHOW OpraHu3alud, TaK H 32 e
yHUBepcanb npejenamu), Moa0upaTh MAPTHEPOB JUIA JEJIOBOM KOMMYHHMKALIMU HCXOIS W3
Hble COo00pakeHUl pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATUH;
yue6Hble IIPU OCYIIECTBJICHUHU I'PYNIOBON pabOThI OBITH KaK PYKOBOJIUTENIEM, TaK U
neiicrans WIEHOM KOMaHbl B DPa3HbIX POJSX (FeHepaTop HAEH, KPUTUK, HCIIOIHHUTEb,

BBICTYTAIOLIHUH, SKCTIEPT U T.11.);

—  KOOpAMHHPOBaTb M  BBINOJHATH paboTy B
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
—  Pa3sBepHYTO,
HCII0JIb30BAHNUEM AJIEKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJCTB;

YCIIOBHSIX

—  pacrno3HaBaTh KOH(JIMKTOI'€HHbIE CUTyal[Ud U IPEIOTBpallaTh KOH(IIUKTHI

0 HX AaKTUBHOM (ha3pl, BHICTpaMBaTh JIEJOBYIO M  00pa3oBaTEIbHYIO

KOMMYHUKaAIHWIO, nu30erast JMYHOCTHEIX OLICHOYHBIX CYX(HGHHﬁ.

IIpeaMeTHBIMHU pe3yJIbTATAMHM OCBOEHHSIOCHOBHOM 00pa30oBaTe/IbHOI POrpaMMbl 110
XMMHUM HA YIJIy0JEHHOM YPOBHE SIBJISIIOTCH:

1) popmupoBaHHE CHCTEMBI 3HAHUI 00 OOIIUX XUMHUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX;
2)popmMupoBaHrue YMEHHIA HCCIEIOBATh CBOMCTBA OPTaHMYECKHX BEIIECTB, OOBSICHITH 3aKOHOMEPHOCTH
NPOTEKaHUS XUMUYECKUX PEaKIHid, MPOTHO3UPOBATh BO3MOKHOCTh MX OCYIIECTBIICHUS;

3) BrnazeHWe YMEHHUSIMH BBIABUIaTh T'MIIOTE3bl Ha OCHOBE 3HAHMH O COCTaBe, CTPOCHHM BELIECTBA U
OCHOBHBIX XUMHYECKHX 3aKOHAX, MPOBEPSTH UX IKCIEPUMEHTAIBHO, (POPMYIIHPYS LEIb NCCIICIOBAHUS;

peabHOTO,

JIOTUMYHO W TOYHO MH3jJlaraTb CBOKO TOYKY 3pCHUA C




4) BnaneHNE METOAAMHU CaAMOCTOSTENIBHOIO IUIAHUPOBAHUS ¥ TIPOBEICHUS XUMHUIECKUX 3KCIIEPUMEHTOB C
coOozenneM npaBuil Oe30macHoi paboThI C BEIIECTBaMHU M J1a0OPaTOPHBIM 00OPYAOBAaHUEM; YMEHHH
OIIMCAHUs, AHAJIN3a U OLCHKH JOCTOBEPHOCTH IIOJIy4EHHOTO PE3yJIbTara;

5) chopmupoBaHHe YMEHHUI POTHO3UPOBATh, aHAJIM3UPOBATh M OLEHUBATH C MO3MIHUHA SKOJIOTHYECKON
0€301acHOCTH TOCJE/CTBUSL OBITOBOM W TMPOU3BOJCTBEHHON JICSITEIBHOCTH YEIIOBEKA, CBS3AHHOW C
nepepaboTKON BEILECTB.

B pe3ynbraTe u3yueHus: yueOHOro npeamMera « XuMus» Ha ypoBHE CpEIHEro 00Iero
o0pa3oBaHUs HA YIIIyOJICHHOM YPOBHE BHIMYCKHUK HAYYUTCH:

BbinyckHuK HA YriIy0JIeHHOM YPOBHE HAYYMTCS:

- packpbIBaTh Ha TPUMEPAx POJb XUMHH B (POPMHUPOBAHHH COBPEMEHHON HAyYHOW KapTHHBI MHUpa
U B MPAKTUYCCKOH JEATEIHLHOCTH YEIOBEKa, B3aUMOCBSI3b MEKAY XUMHUCH U JIPYTMMH €CTECTBEHHBIMU
HayKaMH;

- WLTIOCTPUPOBATH HAa MPUMEPAX CTAHOBICHHE U HBOJIOIUIO OPTAaHUYECKONW XMMUW KaK HAyKH Ha
Pa3IMYHBIX UCTOPUYECKHX ITAlaX €€ Pa3BUTHUS;

- YCTaHaBIMBATh NPUYNHHO-CIICACTBEHHBIC CBSI3M MEXAY CTPOCHHUEM aTOMOB XHUMHUYECKUX
3JICMEHTOB W TEPUOJUYCCKUM H3MCHCHHEM CBOMCTB XMMHYECKHX 3JICMCHTOB M WX COCIUHCHHU B
COOTBETCTBHH C TIOJIOKECHUEM XHUMUYECKUX JJIEMEHTOB B IEPUOMUYCCKON CUCTEME;

- aHAJIM3UPOBATh COCTaB, CTPOCHHE W CBONCTBA BEIICCTB, MPHUMEHSSA IOJOXKCHHUS OCHOBHBIX
XUMHYECKUX TEOPHH: XUMHUECKOTO CTPOCHHS OpraHMYecKuXx coeauHeHuin A.M. ByTneposa, ctpoeHus
aToMa, XUMHYCCKOHN CBS3M, DJIEKTPOJIUTUYCCKOW JMCCOIMAIMU KHUCIOT U OCHOBAaHUWM; yCTaHABIUBAaTh
MPUIMHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty CBOWCTBAMH BEINECTBA U €r0 COCTABOM U CTPOCHHEM;

- MPUMEHATh TIpaBUIa CHCTEMAaTHYSCKOM MEXKAYHApOJHON HOMEHKJIATYphl Kak CpelCTBa
pasnuveHus U UICHTU(DUKAIIMH BEIIECTB MO WX COCTaBY M CTPOCHUIO;

- COCTaBJISITh MOJICKYJIIPHBIE UM CTPYKTYpPHBIE (OPMYJbl HEOPTaHHMYECKUX W OPTaHUYECKUX
BEIICCTB Kak HOcHTeNeH MH(POpPMAllUK O CTPOCHHWH BEUIECTBA, €ro CBOWCTBAX W MPUHAIJICHKHOCTH K
OTIPE/ICTICHHOMY KJIACCY COCIMHCHUM;

- OOBSACHITH MPHUPOAY H CIIOCOOBI OOPa30BaHUS XUMHUYECKOW CBS3W: KOBaJICHTHOW (TOJSIPHOM,
HENOJSPHOI ), HOHHOW, METAJITMYECKOM, BOJOPOIHON — C IEJIhI0 OMPECIICHUS] XUMHUYECKON aKTUBHOCTH
BEIICCTB;

- XapaKkTepu30BaTh (U3MUYECKUE CBOWCTBA HEOPraHWYECKMX W OPraHMYECKUX BEIIECTB WU
yCTaHABJIMBATh 3aBUCUMOCTh (PH3UUECKUX CBOMCTB BEIICCTB OT THIIA KPUCTANIMYECKON PEIICTKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B H3MCHEHUU XHMHUUYCCKHUX CBOWCTB MPOCTHIX BEINECTB,
BOJIOPOJIHBIX COCUHECHUH, BHICIIIMX OKCHIOB M THJIPOKCH/IOB;

— NPUBOIUTh TPUMEPHl XUMHYECKUX PEAKIHiA, PACKPBIBAIOIIMX XapaKTePHbIC XUMHUYECKHE
CBOMCTBA HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB M3YUYCHHBIX KJIACCOB C IIEIBIO UX HACHTU(DHUKAIIUU
1 00BSICHEHHUS 00J1aCTH PUMEHEHHS;

- ONPEACTATh MEXaHW3M pEaKIUd B 3aBHCHUMOCTH OT YCJIOBUH IPOBEICHUS pEAKIHUU U
MPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHUS XMMHUYCCKUX PEaKIMii HA OCHOBE THUIA XUMHYECKON CBS3U U
AKTUBHOCTH PEarcHTOB;

- YCTAaHABIIMBATh 3aBHCUMOCTh PEAKIMOHHONH CHOCOOHOCTH OpPraHUYeCKHUX COCIUHEHHH OT
XapakTepa B3aMHOTO BJIMSHUSI aTOMOB B MOJICKYJIAX C I[EJIBI0 MPOTHO3UPOBAHUS MPOAYKTOB PEAKIIUY;

- YCTAaHABIUBATh 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW pEaKIMH W CMEMICHUS XHMHUYECKOTO
paBHOBECUs OT pa3IMYHBIX (PAKTOPOB C IENBIO ONPEACICHHS ONTHMAIBHBIX YCIIOBUH NPOTEKAHUS
XUMHYECKUX MPOIIECCOB;

- YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEXKIY KJIacCaMHW HEOPTaHWYECKHMX W OPraHMYECKUX
BEIICCTB Il OOOCHOBAHWSI MPHHIUINHAIBHOW BO3MOXKHOCTH TIOJYYECHHUS HEOPraHHYECKHX U
OpPraHMYECKUX COCTUHCHUH 3aJ]aHHOTO COCTaBa M CTPOCHHS,

- MOJOMPATh PEareHThl, YCIOBUS M ONPEACITh MPOJAYKTHI PEaKIni, TO3BOJISIONINX Pealn30BaTh
7a00paTOpPHBIC U MPOMBIIUICHHBIC CITOCOOBI MOJYYSHHsT BKHEHIINX HEOPTaHUUECKHX W OPTaHUYECKHX
BCIIIECTB;

— OMpeNeNATh XapakTep Ccpeabl B pe3ybTaTe THIPOJN3a HEOPTaHHUECKUX M OPTaHHUYCCKUX
BEIIECTB U MPUBOIUTH MPUMEPHI THIPOJIKM3a BEIIECTB B TIOBCEAHEBHOM KHU3HH Y€I0BEKa, OMOIOTHICCKUX
O0OMEHHBIX MPOIECccax M MPOMBIIIIICHHOCTH;

- MPUBOJUTH  MPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA B HPUPOJIE,
MPOU3BOJICTBEHHBIX MPOIECCAX U KHU3HEACITEIHHOCTH OPraHU3MOB;



- 000CHOBBIBaTh NMPAKTUYECKOE HMCIOJIb30BAHNE HEOPIaHMUECKUX U OPraHHMYECKUX BELIECTB U UX
peaKuyii B MPOMBIIIJICHHOCTH H OBITY;

- BBITIOJHATE XUMUYECKHH JKCIIEPUMEHT II0 PACHO3HABAHHIO U MOJIYYCHHIO HEOPTaHWYECKUX H
OpraHMYEeCKHX BEIECTB, OTHOCSIIMXCS K pAa3JMYHbIM KJaccaM COEIUHEHHMH, B COOTBETCTBHM C
MpaBWjiaMH M TpueMaMu Oe30macHod padoThl C XHUMHYECKHMH BeIIeCTBAMH H J1a0OpaTOPHBIM
000pyIOBaHHEM;

- MPOBOJUTH pacyeThl Ha OCHOBE XHMHUYECKMX (QOPMYN W ypaBHCHUH peaKIUil: HaxOXICHHE
MOJICKYJIAPHON (OPMYJIBI OPTaHMYECKOTO BEIIECTBA IO €ro INIOTHOCTH M MAcCOBBIM JIOJISIM 3JIEMEHTOB,
BXO/JISIIIIUX B €r0 COCTaB, WIM MO MPOAYKTaM CTOPaHMS; pacueThl MAacCOBOM T0JIM (MAcChl) XUMHUYECKOTO
COCJIMHEHHSI B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOIYKTOB PEAKLUU, €CIIU OJHO
U3 BEIICCTB JaHO B M30BITKE (MMEET NMPUMECH); pacyeThl MacCOBOH HWIM OOBEMHOH JONM BBIXOJA
MPOAYKTa PEAKLUMH OT TEOPETHYECKH BO3MOXKHOIO; PacueThl TEIJIOBOTO 3(QQeKTa peakLHH; pacyueThl
O0OBEMHBIX OTHOILICHUHA Ta30B MpPH XUMHYECKHUX pPEaKIHAX; pacueTsl Macchl (00bema, KOJIMYeCTBa
BEIIECTBA) MPOAYKTA PEAKLUH, €CIIM OAHO M3 BELIECTB JaHO B BUJE PACTBOPA C ONPEAEICHHONH MacCOBOH
JI0JIEN pacTBOPEHHOT'O BEILIECTBA;

- WCTOJIb30BaTh METOABl HAYYHOTO MO3HAHMSA: AaHAJIW3, CHHTE3, MOJCIMPOBAHHE XUMHYECKHX
MPOLIECCOB W SIBJICHUH — MPU PEIICHHH Yy4eOHO-MCCIEJOBATENbCKUX 3a/1ad 110 W3YyYCHHIO CBOICTB,
CIOCO0O0B TIOJTYYEHHS U PaCcIIO3HABAHUS OPTaHUIECKUX BEIICCTB;

- BJajeTh MpaBWIaMH O€30MacHOro oOOpameHus ¢ eAKHMMH, TOPIOYUMH W TOKCHYHBIMU
BEIIECTBAMU, CPEICTBAMHU OBITOBOI XHUMMU;

- OCYWIECTBIISITh  MOMCK XWMHYECKOW HWHGPOpPMAalMK IO Ha3BaHWAM, UACHTH(UKATOpaMm,
CTPYKTYpPHBIM (OpPMYJIaM BEIIECTB;

- KPUTUYECKU OLEHHMBATh W HMHTEPIPETHUPOBATH XUMHUYECKYI0 HH(OpMAIHIO, COACPIKaIIyIoCcs B
COOOIIEHHSIX CPEJICTB MaccoBOM MHGpopMaiuu, pecypcax MHTepHeTa, Hay4YHO-TIOMYJISIPHBIX CTaThiIX C
TOYKH 3PEHUS] €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B ILENAX BBIABICHHS OIIMOOYHBIX CYXKICHHH WU
(dhopmupoBaHUs COOCTBEHHOH MMO3UIINY;

- yCTaHaBJIMBATh B3aMMOCBSA3H MEXIYy (akTaMu U TEOpUEH, IPUUNHON U CIIEACTBUEM IIPH aHAIIN3E
npoOJIeMHBIX CUTyaluii 1 000CHOBaHMH MPUHUMAEMbIX PEIICHUI Ha OCHOBE XUMHUYECKHUX 3HAHUIA,
MPEACTaBIATh MYTH PEIICHUs TI100aIbHBIX MPOOJIEM, CTOSIINX MEPE YeIOBEUECTBOM, H NMEPCIEKTUBHBIX
HaIpaBJICHUHA Pa3BUTHUS XUMUYECKUX TEXHOJIOTUH, B TOM YHCIIE TEXHOJIOTHI COBPEMEHHBIX MAaTEPHUAJIOB C
Pa3nu4HOM (YHKIMOHAJIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB CHIPHS, MEPEpabOTKU U YTHIN3ALMU
MIPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BoinycKHUK Ha y2nybneHHOM ypoeHe noay4um 603MOHHOCMb HAYy4UMbCA:

- Gopmynuposams yenv uccied08amusl, bl08ULAMb U NPOGEPIMb IKCHEPUMEHMATLHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX 8eujecms HA OCHO8e UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 8CMYRAMb 8
Xumuueckue peakyuu, 0 xapaxkmepe u npoOYKmax pasiuyHblX XUMUYECKUX peaKyull;

- CAMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUe SKCHepUMeHmbl ¢ cobnodeHuem
npasun Oe30nacHol pabomol ¢ 8ewecmeamu U 1a6opamopHvim 060py0osanuem;

- UHmMepnpemuposams OaHHble O CcOocmase U CMPOeHUU Beujecms, HONYYEeHHble C HOMOWbIO
COBPEMEHHBIX PUIUKO-XUMUUECKUX MEMOO08;

- ORUCHIBATNb COCMOSIHUE INIEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KEAHMOBO-MEXAHUYECKUX
npeocmasieHutl 0 CMpoOeHUuU amoma 0ist 0OBACHEHUs Pe3YIbmamo8 CHEKMPAIbHO20 AHAIU3A BEULECE;

- Xapaxkmepuzoeams poJib A30MOCOOEPAHCAUUX 2eMEPOYUKTULECKUX COEOUHEHUT U HYKIEUHOBLIX
KUCTIOM KAK 8AXNCHENUWUX OUOI02UYECKU AKMUBHBIX 8EULeCE;

- NPOZHO3UPOBAMb  BO3MONCHOCMb NPOMEKAHUSL  OKUCIUMENbHO-80CCMAHOSUMENbHbIX  PeaKyul,
JIedAHCAUUX 8 OCHOBE NPUPOOHBIX U NPOU3BOOCMBEHHBIX NPOYECCOB.

Copnep:xanue. Yriy0/JeHHbIH YPOBeHb

OCHOBBI OpraHNYecKoi XUMHHI

[losiBneHue W pa3BUTHE OpPraHUYECKOW XMMHUM Kak Haykd. [Ipenmer opraHmueckodl xumuu. Mecto u
3HAUCHHUE OPTraHUYECKOM XWMHUU B CHUCTEME ECTECTBEHHBIX HayK. B3auMMOCBI3b HEOPTaHUYECKUX U
OpPTaHWYECKUX BEIIECTB.

XUMHUYECKOE CTPOCHHE KaK MOPSAOK COCAMHCHHS aTOMOB B MOJIEKYJE COTJIACHO MX BaJICHTHOCTH.
OCHOBHBIC TIOJIOKEHUS TEOPUHN XUMHYECKOTO CTPOCHHS OpraHWYecKuX coenuHeHuit A.M. bytmeposa.
VYriepoaHbIil CKeNeT OpraHudeckol Monekyibl. KpaTHOCTh XUMUYECKO# CBsI3U. 3aBUCHUMOCTb CBOMCTB
BEIIECTB OT XHMHYECKOT'O0 CTPOCHUS MoJieKkynl M3omepus m m3omepsl. [loHATHE O (GYHKITMOHAILHOMN



rpynme. lpuHiumne! k1accnuKanmuyu OpTaHUYeCKHX coelnHeHUH. MexayHapoaHas HOMEHKIATypa H
MIPUHIIUITEI 00pa30BaHMs HA3BaHUH OPTaHUYECKUX COCAMHEHUI.

Kiaccudukamuss m 0COOCHHOCTH OpPTraHHYECKUX peaknuid. PeaknmonHbie IIeHTPHL. [lepBoHaYaEHEIE
MOHSTHUS O TUIIAX U MEXaHU3MaX OPTaHUYECKUX peakiuil. ['OMOIUTHYECKUI U reTepOTUTHUECKUMN pa3phiB
KOBQJIGCHTHOW XUMHUYECKOH CBsi3M. CBOOOMIHOPAIUKAIBHEIN M HOHHBIM MEXaHW3MBI peaknuu. [lorsTue o
HyKJIeoh e U dJIeKTpoduIre.

AJIKaHEI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYITBI METAHA. SP°-THOPHM3aIHs OpOuTanei
aTOMOB yriiepoaa. ['omonormueckuii psg u obmas ¢popmyna ankaHoB. CucTeMaTndeckass HOMEHKIATypa
AIKAaHOB M pagukayioB. M3oMepus yriaepoaHoro ckesnera. @OU3HYECKHE CBONCTBAa  aJKaHOB.
3aKOHOMEPHOCTH U3MEHEHUsI (PU3NIECKIX CBOWCTB. XMMHUYECKHE CBOWCTBA AlIKAHOB: TAIIOTC€HUPOBaHUE,
JNETUIPUPOBaHKE, TEPMHUYECKOE pAa3JIOKCHHE, KPEKMHI KaK CIIOCOObI TONYYCHUS BayKHEMIIUX
COEIMHEHUN B OPraHMYECKOM cUHTe3€. ['opeHue ankaHOB KaK OJHMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
NPOMBIIUIEHHOCTH W ObiTy. M3oMepm3amus Kak crmoco® TOIy4eHUs] BBICOKOCOPTHOTO O€H3WHA.
MexaHu3M peaknuu CBOOOJHOPAJAMKAIBHOTO 3amerieHus. l[lomydenme ankanoB. Peakmms Bropia.
Haxoxnenue B npupoie ¥ NPUMEHEHUE aJTIKAHOB.

Huxmoankanel. CTpoeHHEe MOJEKYN muKiIoankaHoB. OO0mas dopmyna mukioankanoB. HoMmeHkmatypa
LUKJIOaNKaHoB. M3oMepHsa LMKIOAIKaHOB: YIJIEPOAHOTO CKEJIeTa, MEXKKJAccoBas, MPOCTPAaHCTBEHHAs
(yuc-mpanc-uzomepusi). Crenpdrka CBOWCTB NUKJIOAJIKAHOB C MallbiM pa3MepoM IHMKIa. Peakimun
MIPUCOEINHEHUS U PaIUKAIBHOTO 3aMeIIeHNUs.

AJIKeHBI. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNB STHICHA. SP°-THOPHIM3AIMs
opOuTaneil aToMOB yriepoJa. G- U T-CBA3U. [omMoyormueckuid psng u oOmias ¢GopMmyna allKeHOB.
Homenknatypa ankeHoB. M3oMepusi alKeHOB: YIVIEPOJHOIO CKEJlETa, IOJOKEHUS KpaTHOM CBsI3W,
MIPOCTPAHCTBEHHAs (yuc-mpanc-u3omepus), Mexkinaccopas. Puzndeckre CBOWCTBA aJKEHOB. Peaxiuu
ANEKTPOPUILHOTO TPHUCOCTUHEHHS KaK CII0cO0 TONy4deHHs (YHKIMOHAIBHBIX  TPOHU3BOHBIX
yrieBonoponoB. IlpaBuno MapKoBHHKOBa, €ro 3JIEKTPOHHOE OOOCHOBaHME. Peakuum OKHUCICHUS H
nonuMepuzatmu. IlonuaTuaes Kak  KpPYNHOTOHHAKHBIM — OPOAYKT  XUMUYECKOTO  IIPOU3BOJCTBA.
[IpomblnieHHble W JTabopaTopHBIE CHOCOOBI TONy4YeHHs ankeHOB. [lpasuno 3aiiyesa. IlpumeHeHue
AJIKEHOB.

Ankanguensl. Knaccugukanms aaxaaueHOB [0 B3aUMHOMY PacOI0KEHUIO KPaTHBIX CBS3€i B MOJIEKYJIE.
OCOOEHHOCTH JNEKTPOHHOTO W TPOCTPAHCTBEHHOTO CTPOEHHS COMpsDKeHHbIXalIKaaneHoB. OoOmas
¢dopmyna ankagueHoB. HomeHkIaTypa m u3oMepHs aikaaueHoOB. Du3nveckue CBOWCTBA aKaAMCHOB.
XVUMUYECKHE CBOWCTBA aJKaJMEHOB: PEaKIMH NPHUCOETUHEHHS (THAPUPOBaHHE, TaJOTCHHPOBAHUE),
ropeuss u mnonumepusauuu. Bxmaxg C.B. JlebeneBa B moilydyeHHE CHHTETHUECKOTO Kaydyka.
Bynkanuzanus kayudyka. Pe3nna.MHOrooOpasue BHUIOB CHHTETHYSCKHUX KaydyyKOB, MX CBOMCTBa H
npumeHenue. [lonyueHne ankaaueHoB.

AJNKUHBI. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl aleTHIeHa. SP-THOpUan3anus
opOuraneii atoMoB yriepoaa. ['omornormueckuii psg u obOmas ¢opmyna ankuHOB. HomeHknarypa.
W3omepust: yriaeponHOro ckeneTa, MOJOKEHUS] KPaTHOW CBs3M, MeKKiaccoBasi. du3nyeckue CBOWCTBA
AITKWHOB. XMMHUYECKHE CBOICTBA aJIKWHOB: PEAKIIMU NMPUCOEINHEHHS KaK CITOCO0 TOJTYYESHUS TTOJTMMEPOB
W JpYyruxX TOJE3HBIX MPOAYKTOB. Peaxyuu 3amewenus. I'opeHue aneTwieHa KaK HCTOYHHK
BBICOKOTEMIIEPATYPHOIO IJIAMEHU [JIsl CBApKU U pe3Ku MeTawioB. IlosydeHue aneTusieHa MUPOIA30M
MeTaHa 1 KapOUIHBIM MeTo0M. [IpiMeHeHne aneTuieHa.

Apenbl. Hcmopusa omxpvimus 6enzona. COBpeMEHHBIE TIPEACTaBICHUS 00 DIEKTPOHHOM |
MPOCTPAHCTBEHHOM CTpOeHHMH OeH3oma. M3omepuss W HOMEHKJIaTypa TOMOJIOTOB Oenzosa. OOmias
tdbopmyna apeHoB. @Du3udUeckne CBOWCTBA O€H301a. XWUMHYECKHE CBOWCTBAa OEH30Ja: peaKkIuu
3MEKTPOGUIBLHOTO 3aMellleHHsl (HUTPOBaHHE, TaJlOTeHUPOBAHUE) KaK CHOCO0 MOJYYEeHHS XMMHUYECKUX
CPEICTB 3alllUTHl pacTeHUl; MpHcoenAnHEeHUs (THAPHUPOBAaHWE, TaJOTEHHPOBAHMWE) KaK JOKa3aTeIhCTBO
HeTpeenbHOro Xapakrepa 0ensona. Peakuus ropenus. [lonyuenune 6enszona. OcobeHnocmu Xumuieckux
ceoticmgé mosyond. B3anMHOE BIMSHHE aTOMOB B MOJEKyJe Toiyoida. Opuenmayuonuvie 3¢@gexmul
samecmumernetl. [IpuMeHeHNE TOMOJIOTOB OEH301a.

Cmuptel.  Knaccudukanus, HOMEHKIarypa chnupToB. [omonormdeckuiét psg u obmas  ¢dopmyna
NpeAeIbHbIX OJHOATOMHBIX cnupToB. M3omepusa. ®dusuueckue CcBOMCTBA NpeNeibHBIX OJHOATOMHBIX
cupToB. BomoposHas cBsi3p MEXIy MOJIEKYJaMU U ee BIIMSHHE Ha (U3NYECKUE CBOHCTBA CITHUPTOB.
XVUMUYeCKHe CBOMCTBa: B3aUMOJICHCTBHE C HAaTpHeM KaK CIOCOO YCTaHOBJICHHS HAJIHMIUS
THAPOKCOTPYIIBI, C TaJOr€HOBOAOPOAAMU KakK CIIOCO0 TIONY4YeHHS pacTBOpUTENEH, BHYTpU- U
MEXMOJIEKYJIsipHasl Aerufparanus. Peakuus ropeHus: cnupTbl Kak TorumBo. [lodydeHue sTaHoOna:
peakiusi OpoXKeHMsA TJIIOKO3bI, TuApaTanys JTWieHa. IIlpuMeHeHWe MeTaHoJla M JTaHOJA.



Om3HoI0THYecKoe NeiCTBIEe METAaHOJIA U 3TAHOJIA Ha OPTaHM3M YeNIOBeKa. DTHIICHTIIMKOIb M TIHIEPHUH
Kak TIPEICTaBUTENM TNPENEIbHBIX MHOTOAaTOMHBIX CHHMpTOB. KadecTBeHHas peakiusi HA MHOTOATOMHBIE
COUPTHl W €€ TPUMEHEHHE JIs pPaclo3HaBaHWS TJIMIEPHMHA B COCTaBE KOCMETHYECKHUX CPEICTB.
[IpakTHueckoe NpUMEHEHUE STUIICHIVIMKOIIA 1 TJIUIEpUHA.

@®enon. Ctpoenne Mosiekynbl geHona. B3anMmHoe BIusSHHE aTOMOB B MoiieKyne ¢eHona. Pusmdeckne
cBoiicTBa (heHoma. XUMHUYECKHE CBOWCTBA (pPEakIWHW C HATpUEM, THAPOKCHUIOM HATpHUs, OpOMOM).
[Mony4yenue denona. [lpumenenne peHona.

Anpnerunsl 1 keToHbl. Kiaccudukanus anpaerunoB M keToHOB. CTpOoeHHE TpPEIEeNbHBIX aibJerHI0B.
DJeKTpOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE KapOOHWILHOW Tpymibl. ['oMonormyeckuit psin, oOrmas
(hopMyna, HOMEHKIATypa U HU30MepHs TPEAeNbHBIX albAernioB. DU3NYecKhe CBOWCTBA MPEAENbHBIX
AJIbACTHUO0B. XHUMHUYECKHEe CBOMCTBa MMPEACIbHBIX AJIBACTUAOB: THUAPUPOBAHUC, KAUCCTBCHHBIC pCaKINU
Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsSHOro 3epKajiay, B3aUMOICHCTBHE C THAPOKCHUIOM
meau (1)) 1 ux npumeHeHne Asi OOHAPYKECHUS TPEIACTBHBIX aJbJCTHI0B B MPOMBIIUICHHBIX CTOYHBIX
Bogax. [lomydeHme mpenenbHBIX albACTHAOB: OKHCIEHHE CIHPTOB, THIpATallis aneTmiieHa (peakmus
Kyueposa). Tokcuunocts anmbaerufioB. [IpuMeHenue ¢dopmanbaeruia M anetanbleruaa. AUETOH Kak
Mpe/ICTaBUTENh KeTOHOB. CTpoeHHe MOJeKynbl arneToHa. OcoOEHHOCTH PEaKIHWH OKWCIECHHWS aleToHa.
ITpumeHeHue aneToHa.

Kap6onossie kucnotsl. Kinaccudukanys 1 HOMEHKIATypa KapOOHOBBIX KHCIOT. CTpOeHUE MpeebHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHUIBHOM
rpynmel. ['omonormueckuil psg u odmast ¢popMyiia TpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
®dusnyeckue CBOHCTBAa NpEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOMHCTBa
npeaCIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCIIOT (peaKHI/II/I C MCTaJlllaMH, OCHOBHBIMH OKCHIAMU,
OCHOBaHHMSIMH W COJSIMHM) KakK ITOJTBEPXKICHHE CXOJICTBA C HEOPraHWYECKHMMH KUCIIOTaMHd. Peaknus
sTepuduKau u ee o0paTUMOCTh. BiusiHME 3amecTuTeNeldl B YITICBOJAOPOJHOM paJWKale Ha CHITY
KapOOHOBBIX KHCIOT. (OCOOCHHOCTH XWMHUYECKHX CBOWCTB MypaBbUHOW KHUCIOTHL [lomyuenue
OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT: OKUCJICHHUE AJIKAaHOB, aJIKCHOB, IIEPBUYHLIX CIIMPTOB,
anpaernaoB. BaxkHeimme npeacraBuUTeN KapOOHOBBIX KHCJIOT: MypaBbWHAs, YKCyCHas W OeH30iHasl.
Breicme  mpenenbHblE M HENpenenbHbIE  KapOOHOBBIE  KHCIOTHL. — Onmuyeckas — uzomepus.
Acummempuueckuii amom yenepooa. [lpuMeHneHre KapOOHOBBIX KHCIIOT.

Croxnbie 3¢upsl 1 xupbl. CTpoeHHE U HOMEHKJIATypa CIOXHBIX 3(GHUpoB. MeXKIaccoBask U30MEpHs C
KapOOHOBEIMH  KHcITOTaMH. CHOCOOBI TOMyYEHHS CJHOXKHBIX d(dupoB. OOpaTUMOCTh pPEaKIIuu
stepudukanun. [IpuMeHeHne CIOKHBIX 3QHUPOB B MUIIEBON M Map(IOMEPHON MPOMBIIIICHHOCTH. JKUphI
KaK CJIO’KHBIE d(DHPHI TIIHMIIEPHHA U BBHICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIC U KUBOTHBIE )KUPHI, UX
cocraB. dusnyeckue cBoiicTBa XUPOB. XMMHUYECKHE CBOWMCTBA >KHPOB: THAPUPOBAHHE, OKHCIICHHE.
l'unponws nim oMbUTIeHHE )KUPOB KaK CIOCOO MPOMBIIUIEHHOTO TIOMYYEHHS COJIeH BBICIINX KapOOHOBBIX
kucnoT. [Ilpumenenne xupoB. MbIJI4 Kak COM BBICHIMX KapOOHOBBIX KHCIOT. MOIOIINE CBOMCTBA MbLJIa.
Yrnesoasl. Kiaccupukanms yrireBogoB. ®Pus3ndeckre CBOWCTBA M HAXOXKICHUE YIJICBOJIOB B TPHPOJE.
I'moko3a Kak ambAeruIoCIUPT. XHUMHUYECKHE CBOWCTBA TIIOKO3BL: ayuUiupoaHue, aIKUIUPOsaHUe,
CHHPTOBOE M MOJIOYHOKHCIIOE OpOoKeHHe. DKCIIEpUMEHTANbHbIE IOKA3aTeNbCTBA HATMYNA aJbACTHIHONW U
COHUPTOBBIX Ipynm B rmoko3e. llomydeHue rimoko3el. @Dpykmosza Kax uszomep enokos3vl.Puboza u
Oesoxcupubosa. Baxuenmme nucaxapuibl (caxaposa, JaKkmo3d, Maibmo3a), iX CTPOeHue U (pu3udeckue
cBoiictBa. ['mamponm3 caxaposwl, Jakmossi, manrbmo3vl. Kpaxman W [emmoo3a Kak OHOJOTHYECKHe
noJuMepsl. XMMHUYECKHE CBOMCTBA Kpaxmaia (THAPONIN3, KaueCTBEHHAsl peaklus ¢ HOoJA0M Ha Kpaxmal U
ee TpUMEHEeHWe i OOHAapyKeHHWS Kpaxmajga B NPOAYKTaX NHTaHWs). XWUMHYECKHE CBOWMCTBa
[EJUTIONO3bI: THAPOIH3, 00pa3oBaHHe CIOXHBIX 3¢upoB. I[IpuMeHenne u OWoNOTHYECKass pPOJb
yraeBogoB. OKHCIIEHHE YTIIEBOAOB — WCTOYHHK OJHEPTMH JKUBBIX opraHm3MmoB. lloHsTHe 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE alleTaTHOIO BOJIOKHA.

Wnentndrkanms opraHNYecKHX COeqUHEHMA. |'eHeTndeckasl CBS3b MEXOYy KiIaccaMd OPraHMYeCcKHX
COEIMHEHUH.

Awmunbl.  [lepBuuHble, BTOpWYHBIE, TpeTHYHBble aMHUHBL. Kiaccudukamus aMHHOB IO  THITY
YTIEBOJOPOJHOTO pajuKajia W YUCIY aMUHOTPYHI B MOJIEKyJe. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOCHHE TPeAeTbHBIX aMUHOB. PH3NYECKHEe CBOWCTBA AMHHOB. AMUHBI KaK OpraHMYECKHEe OCHOBAaHUS:
peaxkuuu ¢ BOJOH, KUCIOTaMU. Peakiust ropeHua. AHMIMH Kak NPENCTaBUTENb apOMaTHIECKHX aMHUHOB.
Crtpoenne anmnuHa. [IpuumHBI OcialOJeHHs OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHEHHWH C aMHUHAMH
MpeAeabHOTO psiia. XMMHUYECKHEe CBOWCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOW BOJOM,
okucnenue. [lomydeHne aMHWHOB alKWIMPOBAaHMEM aMMHaKa M BOCCTAaHOBJIEHHEM HHTPOIPOM3BOIHBIX



yraeBogoponoB. Peaknms 3unmna. llpuMmenenne amMuHOB B (papMameBTHYECKOW MPOMBIIUIEHHOCTH.
AHunuH Kax cuipbe 0isk NPOU3800CmMed AHUIUHOBbIX Kpacumenei. Cunmesbl Ha OCHO8e AHUIUHA.
AmvuHOKHCTOTHI M Oenkn. CoctaB M HOMeHKIarypa. CTpoeHHE aMUHOKHCIOT. [ OMOJOTHYCCKHH psif
HpeaeabHbIX aMHUHOKHUCIIOT. M30Mepusi npedenvhvix amunokuciom. Ousndeckne CBOWCTBA MpelesIbHBIX
AMUHOKHCJIOT. AMHWHOKHCIIOTHI Kak aM{QoOTepHble oOpraHndeckue coeAuHeHnsd. CHHTE3 NeNnTHIOB.
[lentunmuas cBs3b. buomornveckoe 3HaueHHWE a-aMUHOKHCIOT. OONacTH TpPHUMEHEHUS aMUHOKHCIIOT.
benkukak mnpupoaneie Ouomonmumepsl. CoctaB u cTpoeHHe O0enkoB. OcHO8Hble AMUHOKUCIOMbI,
obpazyrouue benku. XUMHUUECKUE CBOMCTBA OCIKOB: THAPONIN3, ACHATYpallys, KadeCTBeHHbIE (I[BETHEIC)
peakuuu Ha Oenku. [IpeBpameHuss OenkoB THIM B opraHusMme. buosormdeckue QyHKIMH OEIKOB.
Locmuoicenus 6 uzyuenuu cmpoenus u cunmesa 0eiKos.

Aszomcodepocawue cemepoyuraudeckue coeounenus. Ilupponr u nupuoun: s1eKmponHoe cmpoenue,
apomamuyeckuti xXapakmep, pasiuyue 6 HNpOAIeHUU OCHOBHBIX ceolicms. Hyxneunogvle xuciomol:
cocmas u cmpoenue. Cmpoenue nykreomuoos. Cocmas uykneunosvix xuciom ([HK, PHK). Poav
HYKJIEUHOBBIX KUCTOM 8 HCUHEOEesAMeNbHOCHU OP2AHUZMOS.

BricokoMonekymsipabie coenuHeHuss. OCHOBHBIE MOHSATHUSI BHICOKOMOJEKYISIPHBIX COSTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTypHOE 3BEHO, CTeNeHb moimMmepr3annu. Kiaccudukanms momumepoB. OCHOBHBIC
CrocoObl  TOJIyY4EHUS  BBICOKOMOJICKYJSPHBIX ~ COCOUHCHUH:  peakuud  TNOJMMEpU3aluu U
nosimkoHAeHcari. CTpOeHHE U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB MOJMMEPOB OT CTPOCHHUS
MoJieKys1. TepMoIIacTHYHbBle W TEpPMOPEAaKTUBHBIE  MONUMEpHL.  [Iposodswue  opeanuueckue
nonumepsl. Komnozumuwvle mamepuanvl. llepcnekmugvl UCNONb308AHUL KOMNOZUMHBIX MAMEPUANO8.
Knaccudukanus BonokoH. CuHTeTHYECKHE BOJOKHA. [lonmddupHBIE W TOJIMAMUIHBIC BOJIOKHA, HMX
CTpoeHue, cBoiictBa. IIpakTuyeckoe ucmonb30BaHne BOJIOKOH. Cunmemuueckue nieHKu: U3onayus Oasl
npoeooos, memOpaHvl Oisi ONPECHeHUs. B00bl, 3AUWJUMHblE NAEHKU Ol A8MOMOOUel, NiAcmblpu,
xupypeuueckue noeasku. Hoevie mexnonoeuu OanvHeluezo COBEPUIEHCMBOBANUA  NOJUMEPHBIX
Mamepuanos.

XuMuUA U JKU3Hb

Hayunsie MeTons! mo3HaHus B xumud. Mcrounnkn xummdeckoit napopmanuu. [louck uapopmanmm no
Ha3BaHUSIM, HICHTH(HUKATOpPaM, CTPYKTypHbIM  (opmynam. XUMHUYSCKHUH  aHaIu3, CHHTE3,
MOJIETIMPOBAaHHE XUMHUYECKAX TPOIECCOB W  SBICHMH KaKk METOJbl HAYYHOTO TIIO3HAHWUSL.
Mamemamuueckoe  mooeruposanue  NPOCMPAHCMBEEHHO20 — CMPOEHUS — MOAEKYL  OP2AHUYecKux
sewecme. Cospementble PUIUKO-XUMUYECKUE MEMOObl YCMAHOBLEHUsL COCMABA U CMPYKIMYPbl 8eUeCma.
Xumus u 370poBbe. JlekapcTBa, ()epMEHTBI, BUTAMUHBI, TOPMOHBI, MHUHEpPAJIbHBIC BOABL. [IpoOieMsl,
CBS3aHHBIE C TPUMEHEHHEeM JIeKapCTBEHHBIX TIpenapaToB. BpenHple TNpuUBBHYKH U (HaKTOPHI,
paspymiarpiue 310poBbe (KypeHHe, ynoTpeOJeHHe allkorojs, HapKoMaHus). ParuoHanbpHOE THUTaHUE.
[Tumessie 106aBku. OCHOBEI ITAIIEBOH XUMHUH.

Xumus B MeaunuHe. PazpaboTka exkapcTB. XUMUYECKHE CEHCOPEI.

XuMus B TOBCETHEBHOM XM3HA. MOTOIIINE U YHCTSIMNE cpeAcTBa. PenennenTs, mHCeKTHIUAbL. CpencTsa
JMYHOW TUTMEHBI U KOCcMeTHKH. [IpaBuna Oe3omacHO#l pabOTHI ¢ €IKUMH, TOPIOYMMHU M TOKCUYHBIMHU
BEIIECTBAMH, CPEIICTBAMH OBITOBON XVIMHUH.

[IpombinienHass opranunveckass xumus. ChIpbe Il OpPraHUYECKOW MNpPOMBINUIEHHOCTH. [IpoGnema
OTXOJIOB U TMOOOYHBIX TPOAYKTOB. Hambosiee KpyNHOTOHHAaXXHBIC TPOHM3BOJICTBA OPTaHHYECKHUX
COEIMHEHUN.

Xumus U dHepreTvka. [IpupoJHbIe HCTOYHHMKH YTIiIeBOAOPOAOB. [IpHpOJHBIA M MOMYTHBIA HEPTIHOM
ra3pl, X CcOCTaB M ucnoibp3oBanrne. CocraB HedTH U ee mepepaborka. Hedrenpomykrel. OxTanoBoOE
yucno OensuHa. OxpaHa OKpyXawomed cpeapl npu  HedrernepepaboTKe U TPAHCIOPTHPOBKE
He(TEMPOTYKTOB. ATBTEPHATUBHBIE NCTOYHIKH YHEPTUH.

XuMusi U 3Koyorus. XHMHUYECKOe 3arpsi3HeHHE OKpy’Karolled cpeiasl M ero mnocueacTBus. OxpaHa
ruapocdepsl, MoUYBbI, aTMOChEPHI, (GIOPHI U (PayHBI OT XUMUYECKOTO 3arps3HEHUSI.

Tumnel pacyeTHbIX 3a1a4:

Haxoxnenue MonexynsipHOH (HOpMyITBI OPraHMYECKOTO BEIIECTBA MO €r0 TUNIOTHOCTH W MacCOBBIM JOJISIM
3JIEMEHTOB, BXO/JISIIUX B €T0 COCTAB, HIIU 110 IMPOAYKTaM CTOPaHUSL.

Pacuersr MaccoBoii 1omu (Macchl) XHMUYECKOTO COSTMHEHNS B CMECH.

PacyeTbl 00beMHBIX OTHOIICHUN T'a30B MTPH XUMUYECKUX PEAKIIHIX.

Pacuersr Mmaccel (00BEMa, KOJIMIECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CIIA OJJHO U3 BEIIECTB JJAHO B BUJIE
pacTBOpa ¢ ONpeAEICHHON MacCOBOM 10JIeH pacTBOPEHHOIO BEIIECTBA.

TeMbl NpakTHYECKUX PadoT

KauectBeHHOE onpesieneHne yriaepoaa, BOJOPOia U XJI0pa B OPTraHUYECKHX BEIIECTBAX.



KoncTpynpoBaHue mapocTepKHEBBIX MOAEIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.
Pacno3naBanue miacTMacc U BOJIOKOH.

Pemienue s3xcrnepuMeHTaNbHBIX 3a7a4 Ha paclio3HaBaHUE OPTaHUYECKUX BEIIECTB.
Pemienue sxcnepuMeHTaANbHBIX 33734 Mo Teme «l'eHeTnyeckas CBsI3b MEXAY KilacCaMU OPraHUYECKHUX
COEMHEHU .

[TonyuyeHue 3TUICHA U U3yUYEHUE €r0 CBOMCTB.

ITomydenue yKCyCHOM KUCIIOThHI U U3yYEHUE €€ CBOUCTB.

I'maponus xupos.

HccnenoBanne cBOUCTB OCIIKOB.

CBoiicTBa OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHUYECKHUE CBOMCTBA ajIbJETHUIOB.

CopeprKaHue . YrnybneHHbi yposeHb . 11 Knacc. O6was xumums.

Pasgen |
TeopeTuyeckue ocHoBbl 06Leit xumumn

Baxueilinmue moHATUS XUMHH M UX B3auMOCBs3U. AtoM. BemectBo. IIpocThie U CllOKHBIE BEIIECTBA.
Onement. M3otomsl. Maccooe umcno. Ymcno Asoraapo. Momb. MomsapHbii 00p€M. XuMmdecKas
peakuusi. Mojenu cTpoeHus aroma. Sapo W HYKIOHBL. DJeKTpoH. AToMHasi opOutane. Pacmpenenenue
3JICKTPOHOB TI0 OPOHTAIAIM. DIEKTPOHHAS KOHMUTYpaITis aTOMOB. BaJleHTHBIE DJIEKTPOHEI.

OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXpPAHEHHs Macchbl, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTajapo.
ITepuonnueckuii 3akoH u [lepuonnueckas cucrema xuMmudeckux anemeHToB J[.1. Menneneesa.

Teopusa cTpoeHus atoma.

A. JlaByasbe — TBOpEll XMMHYECKOW PEBOJIOIMA W OCHOBOIMOJIOXKHHUK KJIACCUYECKOM XUMUHU.
I'enunanbubie npenckazanus .M. MenaeneeBbIM CyIECTBOBAHUS HOBBIX JIEMEHTOB.

Paznen I1

BewecTtBa 1 ux cocras

Crpoenne BemiecTBa. XHWMHUYECKasi CBs3b W e€ BuUmbl. KoBaleHTHast CBS3b, €€ Pa3sHOBHIHOCTH M
MEXaHM3MBI 00pa3oBaHUA. ODIEKTPOOTPHUIATENBHOCTh. BanentHocts. Crenenp oxucieHus. MoHHas
CBI3b. Merannueckasi CcBs3b. BogoponHas cBs3b. BelecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHHs. AMOP(HOE U KPUCTAIIMYECKOE COCTOSTHHE BellecTB. Kpucramumdeckue pemeTky U uX TUIIBL
[TpyuamaBEl MHOTOOOpA3HS BEIIECTB: U30MEPHS, TOMOJIOTHS, aJNIOTPOITHS, H30TOTIHS.

KommnnekcHble coequHeHusl.

CucrteMmsl BemiecTB. YucThie BelecTBa M cMecd. VIcTuHHBIE pacTBOpPHL. PacTBopuTENnbh U pacTBOpPEHHOE
BemiecTBo. PacTBopenme kak ¢u3nko-xumudeckuii mporiecc. CrocoObl BEIpaKEHUS KOHIICHTPAIIUU
pacTBOpOB: MaccoBasl JIOJs PAaCTBOPEHHOTO BENIECTBA, MOJSpHas KOHIEHTpauud. PacTBOpHI
anekTpoauToB. JlucnepcHocts JucnepcHeie cucteMbl. KosiouiHbie pacTBOPHI.

Fenn n 3onum.

B3aumopeiicTBus © TpeBpaleHUS BEIIECTB. XHMUYECKHE PpEaKIUU B CUCTEME MPUPOIHBIX
B3anMOZeHCTBUI. PeareHTsl u mpoaykTsl peakiuii. Kimaccupukaium opraHndeckux U HEOPraHMIECKUX
peakuuii. TemnoBsle 3¢ dexTs! peakuy. TepMoxuMuieckue ypaBHeHUs peakuuii. CKOpOCTh XUMUUECKON
peakiun. DHeprus akTuBaiuu. akTophl, BIUIOMINE HA CKOPOCTh peakiuu. Katanus u Katanu3aTtopsl.
Wuarubutopsr. [IpomoTtopsl. Karanurudeckue sapl. DepMeHTaTwBHBIE Karanu3aropbl. OOpaTtumble H
HeoOpaTUMBbIEe peakIu. XHMH4deckoe paBHOBecue. (DakTOphl, CMeIarolie paBHOBecue. IlpuHImM
JlelIaTenbe. 3aKOH AEUCTBYIOLIUX MAacCC.

Teopust 3MEKTPOTUTUIECKON TUCCOLMAIMH. DJIEKTPOJIUTHL. AHHOHBI M KaTHOHBI. CHibHBIE M clalbie
AIEKTPOIUTHI. DJNEeKTpoIuTHYeCKas Aucconuanus. CreneHp nucconuanuu. Peaknnn MOHHOTO OOMeHa B
BOJHBIX pacTBopax. HMowHOe mpomsBeneHue Boabl. Bomopoanslii mokazatens (pH) pactBopa.
Nuaaukaropsl. 'Mapoan3 opraHU4ecKUX U HEOPraHUYECKUX COETMHEHUH.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE — peakuuu. MeToa  3JIeKTPOHHOro  OajaHca.  DJNEKTPOJIH3.
XHUMHYECKHE HCTOYHHMKHM TOKA, TajJbBaHUYECKUE HJIEMEHTBI M aKKyMYJSTOphLIIpocTble U ClIOXKHBIE
peaxIuu.

Pasgen I



MeTtannbl, HemeTanabl U UX COe AUHEHUA

MeTannbl rnasHblX noAarpynn. XapaKTepHble 0OcobeHHOCTM MeTansnoB. [loNoXKeHWe MeTanioB B
nepnoanquKoﬁ cucteMme. MeTtanjbpl — XHUMHYECKHE DJIEMEHTHI U IMPOCTHIC BCUICCTBA. dusnueckue u
XUMHYECKHE CBOICTBA MeTauioB. OOmmas xapakTepucTuka MeTaiioB 1A rpymmsl. 1llemounpie MeTamibl 1
ux coenuHeHus. CTpoeHue, OCHOBHBIC CBOMCTBA, 00JIaCTH MPUMEHEHUS U MOJIyUYCHUE.

OO6mras xapaktepuctrka MeTawmoB I[IA-rpymmer. 1[€nouHo-3eMeNbHBICE METAUTBI W WX BaKHEHIIHE
coenuHeHus. JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTPaHCHHSI.

Kpartkas xapakrtepuctuka 31meMeHTOB IIIA-Tpynmel. ANIOMHHHA W €ro COeTUHEHHSA. AMQOTEpHOCTH
OKCHJIa ¥ TUIPOKCHJIA AIFIOMUHUS. ATFOMUHOTEepMUs. [loydeHre U MpUMEHEHUE alFOMUHUS.

Mertamnsl moOouHBIX TOArpynm. JKeme3o Kak TpeacTaBHTENb d-3JIEMEHTOB. AJIIOTPONHS JKeie3a.
OcHoBHable coenunenus xenesa (II) u (II1). KauecTBeHHble peaknmuu Ha KaTHOHEI Xxene3a.llomydyenue n
npuMeHeHne MeTaiioB. Koppo3us MetamutoM 1 criocoOs! 3amuThl oT Heé.CiiaBsl. [Ipon3BoaCcTBO YyTyHA
U ctanu. XapakTepHble 0COOEHHOCTH HeMeTauioB. [lookeHne HeMETaNIOB B IEPUOINIECKON CHCTEME.

Hemeramipel — XHUMHYECKHE DJIEMCHTHI U IIPOCTHIC BCLICCTBA. du3ndyeckue U XUMHUUYECKHE CBOMCTBA
HCMCTAJLJIIOB.
T'anmorensr. O6HIEUI XapaKTECpUCTHKa TaJIor€HOB — XHUMHUYCCKUX JJICMCHTOB, IMPOCTBHIX BEIIECCTB U HX

coenMHeHNH. XHUMHUYECKHE CBOWCTBA W CIMOCOOBI TOJNYYEHHS TaloreHOB. [ aJoreHOBOJOPOJIBI.
Ianorenuner. Kucnopozacoaepskamue coeannenns xiaopa.bnaropoaeie rassl.

O0oOmieHue 3HaHM O MeTaiax W HeMeTauax. CpaBHHTENbHAS XapaKTEPUCTHKA METAUIOB H
HEMETAUIOB M MX coequHeHMid. OKCHIbI, THUAPOKCHIBI M COJHM: OCHOBHBIE CBOMCTBA M CHOCOOBI
nonyueHus. CpaBHATENbHAS XapaKTEPUCTHKA CBOMCTB OKCHJIOB M THAPOKCHIOB HEMETAIIOB H METAIJIOB.
Heopranuyeckue u opranuueckue Beniecrsa. Heopranudeckue BemectBa. Opranuueckue Bemiecta. Mx
KiaccuuKaIys ¥ B3anMocBs3b. O000ITCHIE 3HAHUH 0 HEOPTAaHNIECKUX U OPTaHUIECKUX PEaKITHSIX.
Pa3BuTHE 6MONOrMUECcKO XMMUU — aKTyaslbHaA NOTPe6HOCTb Halllero BpemeHu.

[Ipou3BOACTBO ¥ TIPUMEHEHHWE BEIIECTB W MarepuajoB. XHMHUYECKas TeXHOJOTUsA. [IpuHIUTIBI
OpraHu3alii COBPEMEHHOTO TPOU3BOJICTBA. XHMHUYECKOE ChIphE. Merammdeckue pyapl. OOmue
CHOCOOBI MOyYeHHs] METAIUIOB. MeTaITyprus, MeTaLTyprHIeCKUe MPOLECcChl. XUMUIeCcKash TEXHOIOTHS
CHHTE32 aMMHaKa.

BemectBa m marepuwanpl BOKpYr Hac. buoilormdyeckw akTHUBHBIE BemiecTBa ((hepMEHTHI, BUTaMUHEI,
TOPMOHBI). XUMHS H 370POBhE. AHATBICTUKU. AHTHOMOTHKH. AHecTe3upylomue npemapatel. Cpencraa
OBITOBOM XMMHW. Morommue W JuCTAmue cpenctsa. I[lpaBmia OGe3omacHO pabOTHI CO CpeAcTBaMH
OBITOBOM XMMHH.

XuMmus Ha JavyHOM ydacTke. MunepanbHbie ynoOpenus. llectumuapl. IlpaBuna ux WCHOIB30BaHUA.
Xumus CpCACTB T'MT'C€HBI U KOCMETHUKHU.

OKkojorndeckre npoodaemMsl XUMAA. VICTOYHIKY 1 BAIBI XUMHYECKUX 3arpsS3HEHUIN OKpYKaroIIeil cpepl.
XUMUYECKHE TPOU3BOJICTBA H UX TOKCHYHbBIC, TOPIOYKE U B3PBIBOOMACHBIE OTXOJIbI, BEIOPOCHI. XHUMHUKO -
AKOJIOTHIECKHE TIPOOJIEMBI OXpaHbl aTMocdepsl, cTparochepsl, Tuapocdepsl, Turtochepsl. IlapHUKOBBIH
apdekr. Cmor. |[KucnorHeie moxau. Paspymenue 030HOBOro cios. CTOYHBIC BOJBL. 3aXOPOHCHHE
OTXOJIOB. DKOJIOTMYECKHUI MOHHUTOPHHT. DKOJIOTHYECKHE MPOOJIEMbI W 3[0POBbE UENOBEKa. XUMHUS U
3II0pOBBI 00pa3 KHU3HU.

Xumuueckue npouecchbl B 3 KUBbIX OpraHU3max.

MeToabl Hay4HOro nosHaHuA. OnucaHue, HabaaeHUe, XMMUYECKUI SKCNEePUMEHT. XMMUNYECKUit

aHa/Nn3 U CMHTE3 BELLeCTB
EcTecTBeHHOHay4Has KapTUHa mupa. XMmnYecKkaa KapTuHa Npupoabl
[na peanusaumm NnporpammHOro matepmana UCNosb3yeTcs:

YyebHO — MeToANYECKUIA KOMMNEKT.

1. Xumua. 11 knacc. Yrny6ieHHblin yposeHb: yueb. ans obuieobpasosar. yupexaeHuni/



H.E.Ky3HeuoBa, A.H.J1ésknH, M.A.lLlaTanos.: noa peaakumeit H.E.KysHeuoBoit — M.: BeHTaHa-Ipad,
2013. - 208c.

2. 3a4a4HKK No xummm: 11 Knacc: ana yyawmxca obuieobpasosaTesibHbIX yupexkaeHuin/ A.H.JIEBKUH,

H.E.Ky3HeuoBa,. - M.: BeHTaHa — pad, 2013. - 240 c.: un.

3.XumuA: HaBepcCTbiBaemM ynyLLeHHOe: AMAaKTUYeckue matepuanbl: 8-11 Knaccol

obleobpasosatenbHbix yupexaeHnin/ Tutosa U.M., Esctadbesa E.U. - M.: BentaHa-Fpad, 2007. - 97 c.

TemaTuyeckoe NJIAHUPOBAHHUE .

Ne Tema, Ha3Banue Kon- Bo | U3 HuX
m\it 4acoB p Kp
| TeopeTnueckrne OCHOBBI OPraHUYECKOW XUMHUHU 13
BBenenne B OpraHMYeCcKyr0 XUMHIO 2
TXC 2 IT/p Nel
Oco0eHHOCTH CTPOEHUS OPT BEIIECTB 4
XUMUYECKUE peakIuu 5 K/p Nel
| Kitacchbl oprann4eckux BelecTB 52 ITp Ne2-
YreBoaopo sl 18 5 K/p Ne2
["asioreHONPON3BOIHBIC 5
CnupTel 7
Anbnernnnl. KeToHb! 4
Kap6onoBsie kucnotel. CoxHbIE dPUPHI 9
A3zoTcoaepikalue CoeAMHEHUs 8 K/p Ne 3
| BelecTBa KMBBIX KJIETOK 19
Kupst 2 [T/pNe
Vriesoasl 5 6,7
AmuHOKHCIOTHI. benku 8
HyxJienHOBBIE KHCIIOTHI 4 K/p Ne4
| Opranudeckasi XuMUs B )KU3HH Y€JIOBEKa 16
[TpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB 6
[Tonmumepsl. [TonmmMepHbIE MaTEpHUaIbI 7
3amuTa OKpyKaromeil cpe/pl 3 [p  Ne
| O0o011IeHne 1 UTOTOBBII KOHTPOJIb 8,9
7 Htorossrit
TECT
| ATOI'O 108 9 4 +1




KanennapHo- TemaTnuyeckoe nJiaHMpoOBaHue Kypca « XUMHS» 10 kaace

C YKa3aHHEM KOJINIECTBA MPEIMETOB, 0OTBOAMMBIX HA U3YYCHUE Ka)l()IOﬁ TEMbI (3 9 B HCICIIIO0, BCETO — 108 tI.)

N Ne Tema ypoka DopMbI
/n | B OpraHu3auum OcHOBHbIE BUbI 1€5ITeJIbHOCTH IIpenMeTHbIe pe3yabTaThI
Teme y4eOHoii
e TeILHOCTH

Paszpnen I. Teopernueckne 0cHOBBI Oprannyeckoil xumuu (13 4)
1. BBeenne B Oprannyeckyo XuMmio (2 )
2. Teopusi cTpoeHusi OPraHUYECKUX COeMHEeHUH (2 1)
3. Oco0eHHOCTH CTPOEHNS U CBOIICTB Oprannvyeckux coequHenuii. Ux knaccupuxanus (4 4)
4. TeopeTruveckue 0CHOBbI, MEXAHM3MbI M 3AKOHOMEPHOCTHU NMPOTEKAHUS PeaKIUl OPraHMYecKuX coeJuHeHui (5 4)

IInanupyemblie pe3ybTaThl

JIM4HOCTHBIC: TOTOBHOCTH WM CIIOCOOHOCTh K JMYHOCTHOMY CaMOOTIPENENICHHUIO, CIIOCOOHOCTh CTaBUTh II€JIM M CTPOUTHh >KU3HEHHBIC IUIAHBI; MHPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIECTBEHHOH MPAKTHKH, OCHOBAaHHOE Ha IHANiore KyJbTYyp, a TaKKe Pa3UdHBIX (OpPM OOIIECTBEHHOTO
CO3HAHHA, OCO3HAHME CBOETO MECTa B MOJMKYJIGTYPHOM MHUpPE; SKOJIOTHUECKas KyJIbTypa, OepekHOe OTHOIICHHS K POAHON 3emile, IPUPOAHBIM OorarcTBaM Poccuu u Mupa;
MMOHWMaHUe BIHSHHS COMMAITBHO-DKOHOMHYECKHX TPOIECCOB HA COCTOSHHE TPUPOJHONW W COIHMAIBFHOW CpEeAbl, OTBETCTBEHHOCTh 3a COCTOSHHE IPHPOJHBIX PECYPCOB;
YMEHHS U HaBBIKM Pa3yMHOI'O NMPHUPOIOINOIb30BaHNSA, HETEPIUMOE OTHOIIEHHE K JAEWCTBUSAM, MPUHOCALINM BpEJ 3KOJOTHH; MPHUOOPETEHHE OMBITA 3KOJIOTO-HAMPaBIEHHOM
NeSITeTHOCTH; 3CTETUYECKOE OTHOIIEHHWS K MHPY, TOTOBHOCTh K ICTETHYECKOMY OOYCTPOHCTBY cOOCTBEHHOTO ObITa. CPOpPMHPOBAHHOCTH HKOJOTHYECKOTO MBINIJICHHUS,
TMOHUMAaHUS BIUSHHS COLUATILHO-YKOHOMHUECKHUX TPOLIECCOB HA COCTOSIHUE MMPUPOTHON U COUUATIBbHOM Cpeibl; MPHUOOPETEHHUE OTBITA SKOIOTOHANIPABICHHOH! JIESTEIbHOCTH.
MertanpeaMeTHbIe pe3yJIbTaThI:

PeryasituBuble YY/I: caMOCTOSTENHHO ONPEENATh LIEJIN, COCTABMIATh IIaHbI I€ATEIbHOCTH, 3a/1aBaTh MapaMeTpPbl U KPUTEPHUH, IO KOTOPBIM MOKHO OIPEIENIUTh, YTO LIETh
JOCTUTHYTA; OLIEHUBATh BO3MOJKHBIE MTOCIIEACTBHS IOCTHKEHHS TIOCTABJICHHOW IIETTH B JIEATENFHOCTH, COOCTBEHHOMN XKHU3HU U KU3IHU OKPYKAFOIIUX JFOJIeH, OCHOBHIBAsICh HA
COOOpaXEHUSIX STHUKH M MOPAJIH; CTAaBUTh M (JOPMYJIUPOBATH COOCTBEHHBIE 3314 B 00pa30BaTEIbHON JESITENbHOCTH U )KM3HEHHBIX CUTYAIHsX; OLEHUBATh PECYPCHI, B TOM
qucie BpeMs W JApYyrHe HeMmaTepHalbHBIE PECypChl, HEOOXOMUMBIE IS AOCTIDKEHUS ITOCTABICHHOW IIEJHM; BBHIOMpAaTh MYyTh NOCTIDKEHHS IENH, TJIAaHWPOBATH peEIIeHNe
MOCTaBJICHHBIX 337]a4, ONTHMHU3HPYS MaTepUAIbHBIC U HEMaTepUajbHBIC 3aTpaThl; OPraHU30BBIBATH A()(EKTUBHBIA MOUCK PECYpCOB, HEOOXOIUMBIX I JTOCTHXCHHUS
MTOCTaBJICHHO IEJH; COTIOCTABIIATH MOMYYEHHBIN Pe3yNbTaT JesATeIbHOCTH C IIOCTABIIEHHON 3apaHee.
— Io3naBaTenabHuble YY/I: HCKaTh W HAXOIUTh OOOOIICHHBIC CIIOCOOBI PEIIeHUs 3a7ay, B TOM YHWCIC, OCYIIECTBIISITh Pa3BepPHYThI HH()OPMAIMOHHBIA MOUCK W
CTaBUTh Ha €r0 OCHOBE HOBBHIEC (yueOHBIE W TIO3HABATENbHBIE) 33/1a4l; KPUTHUECKH OIEHUBATH M WHTEPIPETUPOBATH WHGOPMAIMIO C Pa3HBIX MO3WINHA, paclo3HaBaTh U
(MKCHUpPOBaTh NMPOTUBOPEYUUS B MHGOPMAITMOHHBIX UCTOYHUKAX; HCIIOJIB30BATh PA3JIMYHBIE MOJICIBHO-CXEMATHUECKUE CPEICTBA JIJIs TIPEICTABIICHUS CYIIICCTBEHHBIX CBS3EH U
OTHOIIIEHHH, a TaK)Ke MPOTUBOPEUHIA, BBISBICHHBIX B MH(POPMAIIMOHHBIX NCTOYHHUKAX; HAXOAUTh U IPUBOJANUTH KPUTHYECKHE apTyMEHTHI B OTHOIIICHUH JIEUCTBUH U CYKIEHHUI
JPYTOro; CIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEUaHHsSM B OTHOLIEHHH COOCTBEHHOTO CY)KACHHS, PacCMaTpUBaTh MX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJMTH 32 paMKH y4eOHOTO TpeMeTa U OCYIIECTBIATH [I€JICHAPABICHHBIN MOMCK BO3MOKHOCTEH AJIsl IIMPOKOTO MEpPEeHoca CPesiCTB U COCO00B AEHCTBUS; BEICTPaNBaTh
WHIMBHTyaJIbHYI0 00pa30BaTENbHYIO TPAaeKTOPHIO, YUUTHIBAasS OTPaHUYEHUS CO CTOPOHBI JPYTUX YYaCTHHKOB U PECYPCHBIE OTpaHUYCHHUS; MEHATh W yIEep)KUBaTh pPa3HbIC
MO3UIMY B TIO3HABATEIILHOMN I€ATENHHOCTH.

- Kommynukatususbie YY/I: OCyIIECTBIATH IETOBYI0 KOMMYHHUKAIIAIO KaK CO CBEPCTHHUKAMU, TaK U CO B3POCIBIMH (KaK BHYTPU 00pa30BaTENbHON OpraHU3alluy, TaK

W 32 ee TpejenaMu), MoJ0UpaTh MapTHEPOB LIS JEIOBOH KOMMYHUKAIIUH MCXOJS U3 COOOpa)KeHUH pe3yihbTaTHBHOCTH B3aUMOJCHCTBUS, 8 HE JIMYHBIX CHUMIIATHIA; MPH




N Ne Tema ypoxa DopMbl

nm | B OpraHmu3aunuu OcHOBHBIE BU/bI 1€SITEIbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
e TeJIbHOCTH

OCYILECTBICHNH IPYNIOBOH paObOTHI OBITH KaK PYKOBOAMTENIEM, TaK M YWIEHOM KOMAaH/bI B pa3HbIX POJIX (TeHEpaTop HACH, KPUTHK, HCIIOIHUTE b, BBICTYNAIOIIUHA, SKCIEPT
U T.II.); KOOPAWHUPOBATH M BBITIONHITH PabOTy B YCIOBHUAX PEATHHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCWCTBUS; Pa3BEPHYTO, JIOTUYHO U TOYHO U3JaraTh
CBOI0O TOYKY 3pEHHSI C HUCIIOJIB30BAHUEM aJCKBATHBIX (YCTHBIX M NMUCbMEHHBIX) SI3BIKOBBIX CPEICTB; PACO3HaBaTh KOH(IMKTOTEHHBIE CUTYyallMd M TpPEAOTBPAIIATh
KOH()JIMKTHI 10 MX aKTUBHOMU (ha3bl, BEICTPAMBATh JACIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIIHIO, U30erast JTHYHOCTHBIX OLIEHOYHBIX CYKICHUM.

IIpenmeTHBIE pe3yJIbTaThI

Y4eHuk Ha yriry0J1eHHOM YPOBHE HAYUHUTCH:

- pacKpbIBaTh Ha IpUMEpax poJib XUMHUH B (JOPMHUPOBAHNM COBPEMEHHON HAayYHOH KapTHHBI MHUpPA U B MPAKTUYECKOH JEATENbHOCTH YeJIOBEKa, B3AaUMOCBSI3b MEXIY

XUMUEN U IPYTUMHU €CTECTBEHHBIMU HAYKAMMU;

— UJUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U HBOJIIOLUI0 OPTaHUYECKOM XUMUU KaK HAYKHM HA Pa3JIMYHbIX HCTOPUUYECKUX JTallaX €€ Pa3BUTUS;

— YCTaHABJIMBATh NPUYHUHHO-CICACTBEHHBIE CBSI3M MEXKIAY CTPOEHHUEM aTOMOB XHMHYECKHX JJIEMEHTOB W IEPUOJUYECKMM HM3MEHEHUEM CBOMCTB XUMHUYECKUX

3JIEMEHTOB U UX COCIUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM XUMUYECKUX JIEMEHTOB B IIEPUOJUYECKOU CUCTEME;

— AHAJIM3UPOBATH COCTAB, CTPOECHUE U CBOICTBA BEILECTB, IPUMEHSS IIOJIOKEHHSI OCHOBHBIX XUMUYECKUX TEOPUN: XUMHUYECKOI'O CTPOEHUSI OPTaHUYECKUX COEANHECHUM

A.M. byTtnepoBa, cTpoeHHs aTOMa, XUMHUUECKON CBA3H, 3JCKTPOJUTHUECKONW AMCCOLUMALUU KUCIOT M OCHOBAHUH; yCTaHABIMBATh NMPUYMHHO-CICACTBEHHBIC CBS3H MEXKAY

CBOICTBaMU BELIECTBA U €TI0 COCTABOM U CTPOEHUEM;

— NPUMEHSTH MPaBUjia CUCTEMAaTHIECKON MEXIyHapOIHOH HOMEHKIIATYPhl KaK CPEJCTBA Pa3IMICHUS U UACHTH()HUKAIIUH BEIIECTB 10 UX COCTaBY M CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (DOPMYIIBI HEOPTaHMYECKUX M OPTaHWYECKHX BEIIECTB KaK HOCUTENEH MH(POpPMAIWU O CTPOSHHU BEIECTBA, €r0 CBOWCTBAX U
MPUHAIICKHOCTU K ONPEIECTICHHOMY KJIacCy COSAMHEHUN.

Yuenuk na yenyonennom yposne nonyuum e03modrcnocme Hayuumsca:

dopmynuposams yenv UCCIeO08AHUSA, 8bLOBUSATND U NPOBEPSIMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX 8eujecms Ha OCHOBe UX COCMABA U CIMPOEHUs, UX
CHOCOOHOCMU BCIYNAMb 8 XUMUYECKUE PeaKyul, 0 Xapaxkmepe u npoOyKmax pasiuidHblX XUMUYECKUX PeaKyuil.

1. 1 IIpenmer u 3HaueHue N3yuenue HOBOroO PackpsIBarOT Ha MpUMEPAX POJIb XUMUH B YdyeHnk Ha yriry0JIeHHOM ypOBHe
OpraHHYECKONW XMMHHU. (hOopMHPOBAaHNH COBPEMEHHOI HAyYHOH KapTHHBI HAYYUTCS:

MUpPa U B IPAKTHYECKOMN AEITEIbHOCTH YEI0BEKa, Pasnuuate npeaMeTsl H3ydeHus
B3aMMOCBSI3b MEXy XUMHEH U IPYTUMHU OpraHUYECKOW U HEOPTraHUYECKOU
€CTECTBEHHBIMY HAYKAMU; XUMUMU.

2. WUTIOCTPUPYIOT Ha NMPUMEPax CTaHOBICHHE U CpaBHUBaTh OPraHNYECKHUE U
3BOJIIOLUIO0 OPTaHUYECKOM XUMUU KaK HAyKH Ha HEOPraHUYECKUE COCIUHEHUS.
Pa3IMYHBIX HCTOPUYECKHX 3Talax €€ pa3BUTHUS; VY cTaHaBIMBaTh B3aMMOCBSI3H Opra-
YCTaHABIMBAKOT IPUYUHHO-CIEACTBEHHBIE CBA3U HUYECKOU XMMHUU B CUCTEME ECTECT-

MEXJy CTPOEHHEM aTOMOB XUMHUYECKHX 3JIEMEHTOB U | BEHHBIX HAYK U €€ POJIb B XKHU3HU
MEPUOJNYECKHM U3MEHEHUEM CBOMCTB XMMUYECKUX | oOIecTBa

3JIEMEHTOB U UX COEIUHEHUM B COOTBETCTBUU C
MI0JIO)KEHUEM XUMHUYECKUX 3JIEMEHTOB B
MIEPUOINYECKOI CHCTEME;




N Ne Tema ypoxa DopMbl
nm | B OpraHmu3aunuu OcHOBHBIE BU/bI 1€SITEIbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
e TeJIbHOCTH
2 OTnr4uTensHbIE TPU3HAKU KomOunupoBaHHBIH CaMOCTOATENBHO TUIAHUPYIOT U MPOBOJIAT YdeHHK Ha yIiIy0JIeHHOM ypOBHe
OpraHUYECKUX COCTUHECHUH. XUMHYECKUE SKCIIEPUMEHTHI C COOTIO/IEHUEM TIPABUII | HAYYMTCS:
II\P Nel « Onpenenenvie yriepoaa 0e3omacHoi paboThI ¢ BElIeCTBAMU U JabopaTopHbiM | OnpenensaTh KaueCTBEHHBINH COCTaB
Y BOJIOPOJIa B COCTaBEOPT o0opynoBaHHEM; M3yJaeMbIX BemecTB. HalOmonars
BEIIECTBY JIEMOHCTPHUPYEMBIE U CAMOCTOSTENIBHO
MPOBOAMMEIE ONIBITEL. HaOmronats u
OITUCHIBATh XUMUYECKUE PEAKIUU.
YMeTh TpOBOAUTH XUMUYECKUN
skcriepuMeHT. CoOioaTh mpaBuiia
TEXHHUKH 0€301MacHOCTH
3 3 Teopust XUMHYECKOTO CTPOCHUS Wzy4enne HOBOTO AHaNM3upyIOT COCTaB, CTPOCHHE M CBOMCTBA Y4eHHK HA YIJIy0JI€eHHOM YPOBHE
A.M. bytneposa. BELIECTB, IPUMEHS MOJOKEHHSI OCHOBHBIX HAYYHTCH:
XUMUYECKUX TCOPHIA: XUMUIECKOTO CTPOCHUS OOBSICHATH H3yUCHHBIC TIOJOKEHUS
opranudeckux coeaunenuit A.M. bBytieposa, TEOPUU XUMHUYECKOTO cTpoeHus A.M.
CTPOCHHS aTOMa, XUMHUYECKO CBSI3H, Byrneposa. OmnepupoBaTh NOHATHSIMH
3JIEKTPOIUTUUECKON JUCCOLMALINN KUCIOT U «aToM», «MOJIEKYJIay, «BAIICHTHOCTHY,
OCHOBAHMIA;, YCTAaHABIUBAIOT TPUIUHHO- «XHMHYECKOE CTPOCHHEY,
CJIEZICTBEHHBIE CBSI3M MEX/Ty CBOWCTBAMH BEIECTBA «CTPYKTYpHasi popMyIiay, KU30MEPHUD»,
4 4 U €T0 COCTaBOM U CTPOCHUEM; «30Mepe». MoaenupoBaTth

CoBpeMeHHBIE TIPEJICTaBICHHS O
CTPOCHHU OPTaHHUYECKHUX
coenuHeHui. zomepus.

N3yuenue HOBOrO
MaTepuaa

IIpuMeHsIOT HpaBuIa CHCTEMATUYECKOMN

MEXIyHapOIHONH HOMEHKJIATYPhl KaK CpeACTBa
pa3nuveHus U UASHTU(UKAIINY BEIECTB TI0 UX

COCTaBy U CTPOCHHUIO.

CoCTaBIAIOT MOJEKYJISPHBIE U CTPYKTYPHBIE
(hOopMyIbl HEOPraHUYIECKUX U OPraHUYECKUX
BEIIECTB KaK HOCUTEINeH HHPOPMAIH O CTPOCHUH
BEIIECTBA, €T0 CBOMCTBAX M NPUHAIICKHOCTH K

OIIpe/IeTIEHHOMY KJlaccy

MMPOCTPAHCTBCHHOC CTPOCHHUEC MECTa

YueHHMK Ha yri1y0JIeHHOM YPOBHe
HAYYHUTCS:

OOBSICHAT, NPUYMHBL MHOT000pa3ust
opraHMyeckux BemecTB. OMNMUCHIBATh

MIPOCTPAaHCTBEHHYIO
CIPYKTYpY HA3y4aeMbIX BEIIIECTB.
OtpaxaTh coCTaB U CTpPOEHUE

OpraHNYCCKUX COCI[I/IHGHI/Iﬁ CIIOMOIIBIO

CTPYKTYPHBIX (hOPMYIL.
XapakTepu30BaTh BUIbI H30MEPHU




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
5 5 OnexTpoHHas MpHUpoJia OOBACHAIOT MPHUPOIY U CHOCOOBI 00pa30BaHUS Y4eHUK Ha yri1y0JIECHHOM YPOBHeE
XUMHYECKUX CBS3EH B Wzydenne HOBOTO XUMHYECKOU CBS3M: KOBAJCHTHOU (TOJSPHOM, HAy4YHTCH:
OPTraHUYECKHUX BEILECTBAX. Marepuana HETOJIIPHO ), HIOHHOH, METAITMYECKOM, BOJOPOJIHON | XapaKTepu30BaTh 0COOCHHOCTH
C TIEJIBIO OTIPEIEIeHNs] XHMUYECKOW aKTHBHOCTH cTpoeHus atoma yriepoa. OnuceBaTh
BEIIECTB HOpMaJIbHOE U BO30YXKIEHHOE
COCTOSTHHSL aTOM YTIIEpO/ia U OTPaXKaTh
UX TpaQUUYEecKH.
6 6
YdyeHnk Ha yriIy0JIeHHOM ypOBHe
['uGpuauzarms aToMHBIX Wzy4enne HOBOTO WnTepripeTnpyeT JaHHBIE O COCTaBE W CTPOSHHUU HAYYMTCS:
opburaneii npu 00pa3zoBaHUH MaTepuana BELIECTB, OJYYEHHBIE C TIOMOLIbI0 COBPEMEHHBIX Paznmuyare Trrel rubpuanzanuu
KOBaJICHTHBIX CBSI3EH. (hM3UKO-XMMHUYECKIX METOIOB; OmnepupoBaTh MOHATHSIMH
OIHCBHIBAET COCTOSIHUE 3JIEKTPOHA B aTOME Ha «rubpuan3anusopouTanei», «Sp3-
OCHOBC COBPCMCHHBIX KBAHTOBO-MEXaHUYCCKUX m6p1/1;[1/13au1/1;1»,
MIPEJICTABJICHUI O CTPOCHUU aToMa JJIsl OOBSCHEHUS | «SP2-THOpHUIU3AI, «SP-
pe3yNbTaTOB CHEKTPAJIHHOTO aHANIM3a BEIIECTB; THOPUIN3AIIN).
OnuceiBaTh OCHOBHBIE THUIIBI
7 7 rUOPHUIN3aIMU aToMa yIJIepoa.
OOBsACHATH MEXaHU3MBI 00pa3oBa-
HUSG- U T-CBSI3€U B MOJIEKyJIax
OpPTraHUYECKUX COCTUHECHUI.
OnuceIBaTh MPOCTPAHCTBEHHYIO
CTPYKTYpy W3ydaeMBbIX BEIIECTB.
Knaccuduxkanust ¥ HOMEHKIaTypa Wzydenne HOBOTO COCTaBISIIOT MOJIEKYJISIPHBIE H CTPYKTYpPHBIE YdeHuk Ha yriay0JaeHHOM YPOBHe
OpPraHUYeCKUX COEIMHEHUMN MaTepuana (hOpMyIIbI OpraHNYeCcKUX BEIIECTB KaKk HOCUTENeH HAYYUTCH:
rH(pOPMAITH O CTPOSHUH BEIIECTBA, €ro cBoiicTBax | KiaccudummpoBars opraHndecKue
3 8 Y IPUHAUJIEKHOCTH K OTpeIeTICHHOMY KJlaccy COETMHEHHS [0 CTPOEHHIO YIIIEepO/I-

COCITUHECHUI;
XapaKTepHU3yeT OPTraHUYECKHUE BEIIECTBA 10 COCTABY,

HOH LIeTIN U THITY YTIIePOA-YIIepoa-
Holi cBsi3u. Kimaccuduuuposath

CTPOCHHIO U CBOWCTBAM, YCTAaHABIMBATh MPUYUHHO- | IPOU3BOIHEIE
CJIEJICTBCHHBIC CBSI3U MEXKIY JaHHBIMU YIIEBOJIOPOJIOB 10 PYHKIIMOHATHLHBIM
XapaKTepPUCTUKAaMH BEIIEeCTBA; TpyTIam.

O0001aTh 3HAHUA U JeNIaTh BBIBOALI O
3aKOHOMEPHOCTSAX U3MEHEHUIN CBOMCTB
BEIIIECTB B TOMOJIOTHYECKUX PsijiaX




N Ne Tema ypoxa DopMbl
mn | B OpraHu3anun OcCHOBHBIE BU/BI IeATETLHOCTH I[IpenMeTHBbIE pe3yJIbTATHI
Teme yueOHOM
NeATETbHOCTH
Pemrenue 3agay Ha HaXOXIEHHE Benyt pacuer mo xumuueckoit popmysie. Jlenaror Y4eHHK Ha yIiIy0JIeHHOM YpPOBHE
MOJIEKYIISIPHOH (opMyIbl BemiecTBa | KOMOMHUpOBaHHBIN BBIBOJI MOJIEKYJISIPHOM (DOPMYIIBI BEIIECTBA 110 HAYYHUTCSI:
OTHOCHUTEIHLHOM IJIOTHOCTH U IIpOAYKTaM CropaHus, IMPOBOJUTH pacyeThl Ha OCHOBC
W DIIEMEHTOB. XUMHYECKUX (GOpMyNl W YpaBHEHHH
PeaKIuii: HaXOXKJICHUE MOJICKYJISIPHOM
(hOpMyITBI OPTaHUYECKOTO BEIIECTBA T10
ero IUIOTHOCTH M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJSIINX B €0 COCTaB
9 9 Teopernueckiie OCHOBBI OmnpenensioT MEXaHU3M PEaKIUU B 3aBUCHMOCTH OT
MIPOTEKAHUS OPTaHUICCKUX JM3yueHne HOBOTO YCIIOBUM TPOBEJCHHUS PEAKIIMH W TMPOTHO3UPOBaTh | JIeMOHCTpUpPOBATH IOHUMAHUE
peaxmmii. Katanmsaropsr. MaTepuaa BO3MOXXHOCTH MPOTEKAHNS XUMHUYECKUX PEaKIHUi Ha | OCOOCHHOCTH MPOTEKAHUS
OCHOBE THIIA XUMHUYECKOH CBSI3U M AKTUBHOCTU | OPTaHMYECKUX PEAKIMH B CPABHCHUH C
peareHToB; HEOPraHUYCCKUMH .
OcoOEHHOCTH OPTaHNYECKUX YcraHaBIUBaOT 3aBHCHUMOCTD PEaKknrOHHOHN | YUeHUK Ha YIrJIy0JIeHHOM YPOBHE
10 10 | peaxkuuii. Mexanu3Mbl peakui: W3zyuenne HOBOTO CIIOCOOHOCTM  OPraHMYEeCKUX  COCOUHEHHH  OT | HAYYMTCSI:
pa}IHKaHBHBIfl ¥ MOHHBIN Marepuaia XapakTepa B3aMMHOI'O BJIMAHHUA aTOMOB B MOJICKYJIaX OOBSACHATHL MEXaHU3MBI 06pa3013aH1/151
C TIEeTTBI0 IPOTHO3UPOBAHUS IPOTYKTOB PEAKIIHN; Y pa3pbiBa KOBAJICHTHOM CBSI3H.
3anuceIBaTh ypaBHEHUS OPraHUUECKUX
11 11 peakuuii ciocobamu, IPUHATHIMU B
OpraHN4YC€CKON XUMUH.
Knaccudukanus opraHndeckux VYcTaHaBIMBAIOT TEHETHYECKYI0 CBS3b  MEXKAY | YYEHHMK Ha yriiy0JIeHHOM YPOBHe
peaKIuii Wzy4enne HOBOTO KJJACCAMH  HEOPTraHWYeCKHX W  OPTraHWYECKUX | HAYYHTCS:
Marepuaina BEIIECTB sl OOOCHOBaHHWA MNpHHUMNHAIbHOH | KnaccmudpuuupoBaTh peakuuu mo
BO3MOXXHOCTH  TIONy4eHHWs]  HEOPTaHWYECKHX H | CTPYKTypHOMY mMpu3HaKy. OOBSICHATD
OpPraHWYEeCKHX COCJMHEHHH 3aJaHHOTO COCTaBa M | MPOTEKaHUE XMMHUYECKUX PEaKLUi
CTPOCHHS; MEXITy OpTaHHYECKUMH BEIECTBAMH,
12 12 HCIOJIB3Ys 3HAHUA 06 X ME€XaHHU3Max.
[IporHo3upoBaTh BO3MOKHOCTh
MPOTEKAHUSI XUMUYECKUX PEaKIHii Ha
13 13 OCHOBE 3HaHHUI 00 JIEKTPOHHOM

CTPOCHHUU BCIICCTB




N Ne Tema ypoxa DopMbl

nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
O06006u1eHue 3HaHMi 0 TeMaMm 1—4. Hcnone3yroT 3HaHUS O COCTaBE, CTPOCHUU U YdeHHK Ha yIiIy0JIeHHOM ypOBHe
O06o06marommit XMMUYECKUX CBOWCTBAX BELIECTB I O€30M1aCHOTO HAy4YHTCH:
IIPUMEHEHMS B IIPAKTUYECKON JESTEIBHOCTH Hcnonb30BaTh aITOPUTMBI IPU

peuieHnu 3aaa4

KonTtposbnas padora Ne 1 ITpoBepka 3HaHUI OcCyIIecTBISIOT M03HABATENBHYIO pe(IICKCHI0 Y4eHHnK Ha yIiIy0JIeHHOM ypPOBHe
y4aluxcs 1o TeMe. B OTHOLICHUH COOCTBEHHBIX AOCTIXECHUI B HAY4YMTCA:
MpoIiecce PelIeHus y4eOHbIX 1 MO03HaBaTEeIbHBIX [IpuMeHATh NOoTy4YeHHbIE 3HAHUSA U
3ama4 HaBBIKU IIPU N3yYEHUH TEMBI.

Paznen II. Kinaccbl opranuyeckux coequHenuii (52 u)
5. Yraesonopoan (18 4)
6. I'ajioreHonpoun3BOAHbIE YIJIEBOAOPOAOB (5 1)

Ilnanupyembie pe3y/ibTaThl

JIMYHOCTHBIE: TOTOBHOCTH M CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIPENENICHHIO, CIIOCOOHOCTh CTaBUTh L€ M CTPOMTH JKM3HEHHBIE IUIAHBI; MHPOBO33pEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HayKH M OOIIECTBEHHOH MPAKTHKH, OCHOBAaHHOE Ha JHAajiore KyJbTyp, a TaKKe Pa3lUYHBIX (OpPM OOIIECTBEHHOTO
CO3HAHMA, OCO3HAHHE CBOETO MECTa B MOJMKYJILTYPHOM MHUPE; SKOJIOTHUECKast KyJIbTypa, OepekHOe OTHOIIECHHUS K POJHOM 3emile, IpupoAHBIM OorarcTBaM Poccun n mupa;
[IOHUMAaHHUE BIIMSHUS COLMAIILHO-D)KOHOMMYECKHUX IPOLECCOB HA COCTOSIHME IPUPOAHONW M COLMAIIBHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPHUPOAHBIX PECYPCOB;
YMEHUS ¥ HaBBIKH Pa3yMHOTO NPHUPOJIOIOIb30BAHUS, HETEPIIMMOE OTHOLICHUE K JEHCTBUSAM, MPUHOCAIINM BpPEZ SKOJIOTUH; MPHOOPETEHHE OIBITA 3KOJIOT0-HalPaBICHHON
NEeSITETFHOCTH; 3CTETUYECKOE OTHOLICHHS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOHCTBY COOCTBEHHOTO ObITa. CPOPMHPOBAHHOCTH IKOJIOTHMYECKOTO MBIIIICHHUS,
MOHUMAaHUS BIUSHUS COLUATBLHO-3KOHOMHUECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM Cpelibl; MPHOOPETEHHUE OIBITA SKOJIOTOHANIPABICHHOH! e TeIbHOCTH.
MeranpeagMeTHbIE pe3yabTAThI:

PeryasituBnbie YY/I: caMOCTOSITENIbHO ONPEEISTh L€, COCTABIISTh IUIAHbI ACSTEIBHOCTH, 3aJaBaTh NapaMeTPhl U KPUTEPUH, IO KOTOPHIM MOXHO OIMPENEIUTh, UTO LENb
OOCTUTHYTA; OLCHUBATHL BO3MOKHBIC IMOCICACTBUA JOCTHKCHUA MOCTaBJICHHOMN e B ACATCIIBHOCTH, COOCTBEHHOM JKMU3HU U KU3HU OKpYyXKaromux JHO}IGI\/'I, OCHOBBIBAsiCh Ha
COOOpaXEHUSX 3TUKH W MOPAJIM; CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENLHON JIEATEILHOCTH M KU3HEHHBIX CUTYAIUSIX; OIEHUBATh PECYpCHI, B TOM
YucCJI€ BpEMA U JAPYru€ HEMATCPUATILHBIC PECYPCHI, HeO6XOI[I/IMBIe 11 JOCTHUXKCHUA MMOCTaBJICHHOMN e, BLI6I/IpaTB IMyTb AOCTUXKCHUSA ICIIHU, IUIAaHUPOBATH PCHICHUC
MOCTaBJICHHBIX 3af[ad, ONTHMH3HPYS MaTepUaNbHbIE W HEMaTepuajbHBIE 3aTpaThl; OPTaHU30BHIBaTh A(()EKTUBHBIM MOWCK PECYpPCOB, HEOOXOIUMBIX JUIS JOCTHXKCHHS
MOCTaBJIEHHOM LIETH; COMOCTABIATh MOJYYEHHBIN pe3ysbTaT JeATeIbHOCTH C MIOCTABJIEHHON 3apaHee.

— Ilo3naBaTenbubie YY/I: WCKaTh W HAXOOUTh OOOOIIEHHBIE CITIOCOOBI pemIeHHs 3a7ad, B TOM YHWCIE, OCYIIECTBISTH Pa3BepHYTHIH HH()OPMALMOHHBIA TOUCK U
CTaBUTHh Ha €ro OCHOBE HOBbIE (yueOHbIe W TO3HABATENbHBIC) 33Ja4yl; KPUTHUECKH OLIEHUBATH W MHTEPIPETHPOBATh MHGOOPMAIMIO C Pa3HBIX MO3WIMM, paclo3HaBaTh U
(MKCHpPOBaTH MPOTHUBOPEUNS B HH(POPMAITMOHHBIX UCTOYHHKAX; MCIIOB30BATh PA3IMIHBIE MOJIEITHHO-CXEMAaTHUECKHE CPEJCTBA IS TIPECTaBIIeHHs CYIIIECTBEHHBIX CBAI3EH U
OTHOUICHUH, a TaKXKe MPOTHUBOPEUHHA, BEISIBICHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX; HAXOAUTh U PUBOJUTH KPUTUYECKUE apTyMEHTHI B OTHOILICHUHU JICHCTBUHN U CY>KACHUM
JPYTOTO; CIIOKOHHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUaHUSIM B OTHOIICHHH COOCTBEHHOTO CYXJIEHHS, pACCMATPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BHUTHS;




N Ne Tema ypoxa DopMbl

nm | B OpraHmu3aunuu OcHOBHBIE BU/bI 1€SITEIbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
e TeJIbHOCTH

BBIXOJIUTH 3a paMKHU y‘iC6HOFO npeamMeTa U OCyliCCTBIIATh HGHeHaHpaBI[eHHLII‘/'I MOMCK BO3MOKHOCTEH JAJI1 IIUPOKOIo nepeHoca CpeaACTB U crroco0oB ﬂCﬁCTBHH; BBICTpAaMBaThb

MHIUBUIYaJbHYIO0 00pa30BaTENbHYI0 TPACKTOPHUIO, YUUTHIBAsl OTPAHUUYEHUSI CO CTOPOHBI JPYTMX YYAaCTHHKOB M PECypCHbBIE OIPAaHMYCHHUS; MEHATh U YACP)KUBATh pa3HbIC

103U B MMO3HABATCIIHLHOM JACATCIIBHOCTHU.
- KommynukatuHble YY/I: OCyIIECTBISATh A€JI0BYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa30oBaTe/IbHONW OpraHU3alnu, TaK
W 3a ee TIpejaenaMu), Moa0UpaTh MapTHEPOB LI JEIOBOH KOMMYHUKAIIMH MCXOAS U3 COOOpaKeHUH pe3yIbTaTHBHOCTH B3aWMOJICUCTBUS, a HE JIMYHBIX CHUMIIATHI; MPH
OCYILECTBJICHUH I'PYIIOBON pabOTHI OBITH KaK PYKOBOIMTENIEM, TaK M WICHOM KOMAaHAbI B pa3HbIX POJIAX (T€HEpaToOp MAEH, KPUTHK, UCIIOIHUTEIb, BBICTYHAIOIIUH, IKCIIEPT
U T.7.); KOOPIUHAPOBATh U BBIMOJHATE PabOTy B YCIOBHUSIX PEAILHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS; pa3BEPHYTO, JOTMYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM aIeKBATHBIX (YCTHBIX M TNHCHMEHHBIX) SI3BIKOBBIX CPEICTB; PACIO3HaBaTh KOH(IMKTOT€HHbIE CUTyallMd M HPEAOTBPAILAThH
KOH(JIMKTHI 10 UX aKTUBHOH (Da3bl, BEICTPAaUBAaTh JACIOBYIO U 00pa30BaTeNbHYI0 KOMMYHHUKAIHIO, N30€ras INYHOCTHBIX OLCHOYHBIX CYXKICHHUH.

IIpenMeTHbIe pe3yJIbTaThI

YdeHHnK Ha yriIy0J1eHHOM YPOBHE HAYYHTCH:

- packpeIBaTh Ha NPUMEPAX POJb XUMHUU B (POPMHUPOBAHMU COBPEMEHHOI Hay4yHOI KapTHHbBI MUpPA U B IIPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA, B3AaUMOCBSI3b MEXIY

XMMHUEH U IPYTUMH €CTECTBEHHBIMU HayKaMH;

— WILTIOCTPUPOBATE HAa IPUMEPAX CTAHOBJICHUE U 3BOJIIOITUIO OpFaHquCKOﬁ XUMHUHU KaK HaYKHU Ha Pas3sIMdYHbIX UCTOPHUYCCKUX dTaIllax €€ pa3BUTUS,

— YCTaHABIMBAaTh NPUYHUHHO-CIEICTBEHHBIE CBSI3U MEXKIY CTPOEHHMEM aTOMOB XHMHMUYECKHX 3JEMEHTOB M TNEPHOAMYECKHM H3MEHEHHEM CBOICTB XUMHUYECKHX

DJIEMCHTOB U UX COC}II/IHCHI/Iﬁ B COOTBCTCTBHUHU C ITOJIOKCHUEM XHUMHNYCCKUX DJICMCHTOB B HepHO)II/I‘IeCKOﬁ CHUCTEMCE,

— aHaJIM3UPOBATh COCTaB, CTPOCHNE U CBOMCTBA BEIIECTB, MPUMEHSISI IIOJI0KEHUsI OCHOBHBIX XMMUYECKUX TEOPUH: XUMHYECKOTO CTPOCHHUSI OPraHMYECKUX COEIMHEHHUH

A.M. bytiiepoBa, CTpOCHHUS aTOMa, XUMHUYECKOU CBSI3H, AJIEKTPOIUTUUCCKON MHUCCOIMAIINN KUCIOT U OCHOBAHMI; yCTAHABIMBATH NMPUYMHHO-CJICICTBEHHBIE CBI3U MEXIY

CBOHCTBaMH BEIECTBA U €r0 COCTAaBOM U CTPOCHUEM;

- NPUMEHSITH TPaBUiIa CUCTEMATHIECKON MEXyHApOIHOH HOMEHKIIATYPhI KaK CPEACTBA pa3InyeHus U UICHTH(OUKAIIIH BEIIECTB [0 UX COCTaBY M CTPOCHUIO;

COCTaBIISITh MOJIEKYJISIDHBIE U CTPYKTYpHBIE (DOPMYJIbl HEOPIraHUYECKUX W OPTaHHYECKHX BEIIECTB KaK HOCHTeNed MHpOopManuu O CTPOCHHWH BEIIECTBA, €ro0 CBOICTBaX U
IPUHAUIEKHOCTHU K OIPEAEICHHOMY KIAcCy COETUHEHUH.

Yuenux na yenybnennom ypoene noayuum 603moicHoCmyb HAYYUMBCA: DOPMYIUPOBATND Yelb UCCAEO08AHUSA, GbIOBULAMb U NPOGEPAMb IKCNEPUMEHMANLHO SUNOME3bl O

XUMUYECKUX C80UICBAX 6eUjec8 Ha OCHOBE UX COCMABA U CMPOEeHUs, UX CHOCOOHOCIU 6CMYNAMb 8 XUMUYECKUe peakyuu, 0 Xapakmepe u npoOyKmax pasiuiHulx

XUMUYECKUX PeaKyui.

14 1 Ankanpl. CTpoeHHE MOJICKYJT . I3yueHue HOBOTO OOBACHSIOT MIPUPOAY CTPOSHHS M COCTaBa aJKAaHOB. | YUEHHMK Ha yrJIy0JIeHHOM ypOBHE
anKaHoB. ["'omMomornueckuit psia Marepuana OnpenenstoT ~ MOHSTHS,  CO3HAIOT  00OOIICHUS, | HAYYMTCS:
AKaHOB. YCTaHABIMBAIOT  AHAJOTHH,  KIACCUPHUIHPYIOT, | OOBSICHATH IIEKTPOHHOE CTPOCHHE

CaMOCTOSTEIBHO BBHIOMPAIOT OCHOBAaHUS W KPUTEPUU | MOJICKYJI U3yUYCHHBIX BEI[ECTB.

UL KTaccu(PUKANK, YCTaHABIWBAIOT NPUIMHHO- | O000mAaTh 3HAHUSA U JeNIaTh BEIBOIBI O
15 2 CIICZICTBCHHBIC  CBSI3H,  CTPOST JIOTUYECKOE | 3aKOHOMEPHOCTSIX U3MEHEHHI
paccy)KIeHHe,  yMO3aKiIoueHHe  (MHIYKTHBHOE, | CBOWMCTB B TOMOJIOIHUYECKOM Py
JENYKTUBHOE W IO aHAJOTHH) W JCNAIOT BBIBOJIBI, | aJKaHOB.

peoOpa3oBEIBAIOT 3HAKM WM CHMBOJBI, MOJCIA U
16 3 CXEMBI JUIS PEIICHUS Y4YeOHBIX W IMO3HABATENBHBIX




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
3a1ad4.
HomeHnkiatypa u uzomepust OOBSCHAIOT TPUYMHBI MHOTOO0Opa3usi BEIIECTB Ha | YUYEHHK Ha yrjy0JeHHOM YpOBHe
AJIKaHOB. N3y4eHne HOBOTO OCHOBE OOIIMX MpeAcTaBlIeHUH 00 HMX COCTaBE M | HAYYMTCS:
MaTepuana ctpoernn;  OmpenensoT  MOHATHSA,  co3AaroT | Ha3piBaTh ankaHbl O MEXIYyHApOIHON
17 4 00001IeH S, YCTaHABJIUBAIOT aHAJIOTUH, | HOMEHKIIATYpE.
KIacCUPHUIUPYIOT,  CaMOCTOSATENBFHO  BBIOMparoT | MonenupoBaTh MOJIEKYIIbl H3yYEHHBIX
OCHOBaHMSI W KpHUTEpUM Uil KJIacCH(HKALUK, | KJIACCOB BEIIECTB
YCTaHABIMBAIOT IPUYMHHO-CIEACTBEHHBIE  CBSI3H,
5 CTPOSIT JIOTUYECKOE PACCYKIEHHE, YMO3AKIIOUCHUE
(MVHOYKTUBHOE, AEIYKTUBHOE W IO aHAJIOTHH) U
18 JIEIarT BBIBOJIBI, TPEOoOpPa30OBBEIBAIOT 3HAKH U
CHMBOJIBI, MOJICIT M CXEMBI JJIS1 pEIICHHs YUYeOHbIX U
[MO3HABATEIbHBIX 3a/1a4.
Du3nyecKue 1 XMMHUECKHUE N3yuenue HOBOIO IIporno3upytor BO3MOKHOCTb ~ NPOTEKaHUS | YUE€HHMK HA YrJy0JeHHOM YPOBHE
CBOICTBa aJIKAHOB. MaTepuana XUMHUYECKUX  peakuuid. OnpeaensioT TMOHATHUS, | HAYYHTCH:
CO3JIAIOT OO0OOIICHUS, YCTAaHABIMBAIOT AaHAIOTHH, | XapaKTepU30BaTh BaKHEHUIIHE
KIacCu(HUUUPYIOT,  CaMOCTOATENBHO  BBIOMPAIOT | XUMHYECKHE CBOICTBA aKaHOB
OCHOBaHWSI W KpuTepuu Juisa kiaccudukanuy, | [IporHo3mpoBaTh CBOMCTBA N3y4aeMbIX
19 6 YCTaHABIMBAIOT MPUYMHHO-CIECACTBEHHBIE CBSA3M, | BEHIECTB HA OCHOBAHHWU TEOPHH
CTPOSIT JIOTHYECKOE pacCyXKJeHHe, YMO3aKII0UeHHEe | XMMUYECKOTO CTPOSHHS OPTraHMYECKUX
(MVHAYKTHBHOE, NEIyKTHMBHOE M 10 AaHAJIOTMU) M | BEIIECTB.
JIeNaloT  BBIBOJABI; INPeoOpa3oBBIBAIOT 3HAKH MU
CHMBOJIBI, MOJEIIN U CXEMBI AJISl pEICHUST YUEeOHbIX U
[I03HaBaTEIbHbBIX 3a/1a4.
ITonyuenue u npumMeHeHue N3yuenue HOBOroO HHTepnpeTupyroT NaHHBIE O COCTABE U CTPOCHUU YdyeHnk Ha yriIy0JIeHHOM ypOBHe
AJIKaHOB. MaTepuaa BEIIECTB, MOJYYEHHBIE C TOMOLIBI0 COBPEMEHHBIX HAY4YMTCA:
(U3UKO-XMMUYECKUX METOJIOB. XapakTepu30BaTh NPOMBIIIJICHHbIE
20 ! 1 1a00paTOpPHBIC CIIOCOOBI TTOTYICHIIS
21 g asikaHoB. COMOCTABIATh XUMHUUECKHE

CBOM-
CTBAAJIKaAHOB C O6JIaCT}1MI/I HpI/IMeHeHI/ISI




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
CtpoeHue MOJIEeKyN HUKIOAIKaHoB, | V3ydeHne HOBOTO OOBscHAIOT OpUPOAY CIPOEHHMS U COCTaBa | YYEHHK Ha yrjy0/JeHHOM ypOBHe
(U3MKO-XMMHUYECKUE CBOWCTBA Marepuana LUKIOANKaHOB. OnpenensioT TMOHATUS, CO3JAl0T | HAYYHTCS:
UKJI0ANKaHoB. [IpumeHenue. 00001eHus, YCTaHaBIUBAIOT aHanoruu, | Ha3pIBaTh UKIIOATKAHBI 10
KJIacCU(UUUPYIOT,  CaMOCTOSATENBLHO  BBIOMPAIOT | MEXIYyHapOAHOW HOMEHKIAType.
22 9 OCHOBaHWSI M KpHUTEpUH JUId KJIaccUUKauuy, | XapakTepu3oBaTh BaKHEHUIIHE
YCTaHABIMBAIOT IPUYMHHO-CJICACTBEHHBIE CBS3H, | XUMUUYECKHE CBOICTBA IMKIIOANKAHOB
CTPOSIT JIOTMYECKOE paccykKJeHHe, yMo3akiatoueHue | [Iporao3npoBars CBOMCTBA U3yUaeMbIX
(MVHAYKTUBHOE, IEAyKTHMBHOE M IO AaHAJOTMH) M | BEIIECTB
JeNaloT  BBIBOJBI; MPeoOpa3oBHIBAIOT 3HakKM U | Ha ocHOBaHuu TXCOC
CHMBOJIBI, MOJIESIM U CXEMBI JJIs pEIICHHUs yUEOHBIX U | XapaKTepu30BaTh
[I03HaBaTEIbHBIX 3a/1a4. MPOMBIIIIEHHBIE U JJAOOpaTOpHbIE
CHOCOOBI MOJTyUCHHS LIUKJIOATIKAHOB.
ConocTaBnsTh
XUMHYECKHE CBOMCTBA IUKIIOAJIKAHOB C
00J1aCTsIMA IPUMEHEHHUSI
23 10 Anxensl.CTpoeHHE MOJIEKYIT . N3yuenue HOBOro CocTtaBis T  MOJENM MOJIEKYJ CTPYKTYPHBIX H | YUEeHHMK HA yIIy0JIeHHOM ypPOBHE
W3omepust. Homenkmnarypa MaTepuaa MIPOCTPAaHCTBEHHBIX HM30MEPOB AJIKEHOB. | HAYYHUTCS:
QJIKEHOB. OmnpenenstoT  MOHATUS, co34al0T  0000meHus, | Ha3piBaTh ankeHsl Mo MeXIyHapOIHON
YCTAaHABIMBAIOT  aHAJOTHH,  KIACCH(QUIMPYIOT, | HOMEHKIaType.OObsCHITh
CaMOCTOSITENBHO BBIOMPAIOT OCHOBAHMS M KPUTEPHH | SIEKTPOHHOE CTPOCHUE MOJIEKYII
JJIsL KJIaCCI/I(I)I/IKaHI/II/I, YCTaHAaBJIUBAIOT TMPUYUHHO- | USYUYCHHBIX BCILICCTB.
CIICICTBCHHBIE  CBSI3HM,  CTPOAT noruyeckoe | O000IIATh 3HAHUA U [IeNIaTh BEIBOABI O
paccykJeHue,  yMo3akioueHue  (MHIYKTHBHOE, | 3aKOHOMEPHOCTSX M3MEHEHUI CBOHCTB
JEeIYyKTUBHOE U 10 aHAJIOTHH) U AETA0T BBIBOJBI; | B TOMOJIOTMYECKOM PSY alKEHOB.
npeoOpa3oBHIBAIOT 3HAKK M CHMBOJIBI, MOJCTH U | MoIenupoBaTh MOJEKYIbl H3y4YeHHBIX
CXEMBl JUI PELIeHUs Y4eOHbIX M I03HABATENbHBIX | KJIACCOB BEILECTB
24 11 3aja4y.
CriocoObl OTy4eHHS ATUJICHA B Hcnonp3yroT 3HaHHSA O COCTaBE, CTPOCHUH U YdyeHnk Ha yriIy0JIeHHOM ypOBHe
71a00paToOpuM U NPOMBILIUICHHOCTH | M3yueHue HOBOTro XMMUYECKUX CBOWCTBAX BELIECTB U1 O€30I1aCHOTO HAY4YMTCA:
o5 12 MaTepuaia MIPUMEHEHUS B IPAKTUYECKOH IEATEIBHOCTH. XapakTepnu30BaTh NPOMBIIIJICHHbIE

1 1a00paTOpPHBIC CIIOCOOBI TTOTYICHIIS
ankeHoB. COMOCTaBIATh XUMUYECKHUE
CBOICTBA aJIKEHOB




Tema ypoka

DopMbl
OpraHmu3aunuu
yueOHOM

e TeJIbHOCTH

OCcHOBHbBIE BH/BI AEeATCIBHOCTH

IIpenmeTHbIe pe3yJbTaThI

26

27

28

29

13

14

15

16

IIpakTH4eckas padora Ne 2.
[Tonmy4enue sTHICHA U H3yYeHHE
€ro CBOMCTB.

KoMOuaMpOBaHHBIH
JlaGopartopHsIii
NPaKTUKYM

OBJIAJICBAIOT TpaBHJIaMHU 0€301acHOTO OOPAILICHHS C
TOPIOYMMH U TOKCHYHBIMHU BEILIECTBAMH.

Y4eHHK Ha yIiIy0JIeHHOM YpPOBHE
HAy4YHTCH:

[IpoBOaUTH XUMHUUECKUIN IKCTIEPUMEHT
T0 ToTydeHuto 3Tiiena. Habmronate u
OTHCHIBATh CAMOCTOSITEIILHO
MIPOBOIUMEIE OTIBITEI COOMFOIaTh
MPaBWJIa U TPUEMBI

0e30macHoi PabOTHI ¢ XMMHYCCKH-

MU BEIIECTBAMHU U J1a0OPATOPHBIM
000opymoBaHNEM

CrpoeHne MoJIeKyJI aJKaJlueHOB.
Ou3nyecKue U XUMUIECKHUE
cBolicTBa. [IpupoaHbIil KaydyK.
Pesuna.

N3yuenue HOBOro
MaTepuala

OCyIecTBISAIOT MMOUCK XUMUIECKOW HH(PpOpMAITHH 110
HAa3BaHUSM, HJICHTH(PHUKATOPAM, CTPYKTYPHBIM
hopmynam BEmIeCTB.

Y4eHuk Ha yriiy0J1eHHOM YPOBHe
HAYYUTCS:

HasreBaTh ankaaueHsl Mo
MEXTyHapOIHOU
HOMeHKIaType.O0bSICHATD
3EKTPOHHOE CTPOSHUEMOJIEKYT
M3YYCHHBIX
BemiectB.Knmaccudummpopars
JIMEHOBBICYTJIEBOAOPO/Ibl. XapaKTEPU30
BaTh BaKHEHIIHeQU3MUECKUE U
XUMHYECKUE CBOU
cTBaankaaueHoB. [Iporno3upoBats
CBOIICTBa M3y4aeMBbIX BEIIECTB Ha
OCHOBAaHHMU TEOPUUXUMUYECKOTO
CTPOEHHS OPTaHUYECKUX BEIIECTB.

CtpoeHne MOJEKYIaTKUHOB.
H3oMepusa u HOMEHKIaTypa.

N3yuenue HOBOrO
Marepuana

IIpumeHsIOT MpaBMiia CUCTEMATUYECKOM
MEXIYyHapOJIHONH HOMEHKIATYPHI KaK CPEJCTBA
pasnryueHus U HACHTU(UKALINHY BEIIECTB 110 UX
COCTaBY U CTPOCHUIO

YdyeHuk Ha yriay0JaeHHOM YPOBHe
HAYYHTCH:

HasbiBaTh ankuHbl 10 MEXKIyHAPOIHOU
HOMeHKIaType OOBSICHATh
3JIEKTPOHHOE CTPOEHHU

MOJICKYJI U3YUYCHHBIX
BemecTB.0000maTh 3HAHUS U ICTIaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX




N Ne Tema ypoxa DopMbl
mm | B opraHu3zanum OcHOBHBIE BH/BI JeITEIHLHOCTH IIpeaMeTHbIE Pe3yabTATHI
Teme yueOHOM
AeATEeJLHOCTH
H3MEHCHUN
30- | 17- CBOWCTB B TOMOJIOTHYECKOM
31 18 PALYaIKIHOB.

MOI{eJ’IPIpOBaTB MOJICKYJIbI U3YUYCHHBIX
KJ1aCCOB BCIIICCTB

dusuueckue 1 XUMHUUECKUE
cBolicTBa aueTuieHa. [lonyuenue.
IIpumenenune

N3yuenue HOBOrO
Marepuaia

IIporHo3upyoT BO3MOKHOCTH IPOTEKAHUA
XUMHYECKUX PEAKLIUN

Y4eHuk Ha yriy0J1eHHOM YPOBHe
HAYYMTCH:

XapakTepu3oBaTh BaKHEUIINE
XUMHYECKUE CBOMCTBA
ankuHoB.IIporHo3upoBark cBONCTBA
M3y4aeMBbIX BEIECTB HA OCHOBAHUU
TEOpUHU

XUMHYECKOTO CTPOEHUSI OPraHNUECKUX
BEILECTB.

bensoun u ero romonoru. Ctpoenue,
H30MepHsl, HOMEHKIIATypa.

N3yuenue HOBOrO
MaTepuaa

OOBACHAIOT NMPUPOAY CTPOCHHUS U cOCTaBa OEH307a
1 €ro roMOJIOTOB

Y4yeHUK Ha yri1y0JIEHHOM YPOBHeE
HAYYUTCS:

HasbiBaTh apeHsl 110 TPUBUAIILHOHN U
eXIyHapOIHOU
HOMeHKJIaType.OOBSICHATh
3JIEKTPOHHOE CTPOCHHE

MOJIEKYJ U3Y4YEeHHBIX
BenectB.00001aTh 3HAHUA U JelaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
H3MCEHCHUI

CBOMCTB B TOMOJIOTTYECKOM
psyapeHoB

DOU3UUEeCKHEe U XUMHIECKHUE
CBOMCTBa OeH30J1a

W3yueHne HOBOTO
Marepuania

OOBACHAIOT TPUPOAY CTPOCHHUS U cOCcTaBa OeH30I1a

Y4eHuk Ha yriry0J1eHHOM YPOBHe
HAY4YUTCSI:

XapakTepu30BaTh BaKHEHIIINE
XUMHYECKHE CBOICTBA apeHOB
IporHo3upoBath CBOICTBA U3yUEMBIX
BEILIECTB HA OCHOBAaHUU TEOPUHU




Tema ypoka

DopMbl
OpraHmu3aunuu
yueOHOM

e TeJIbHOCTH

OCcHOBHbBIE BH/BI AEeATCIBHOCTH

IIpenmeTHbIe pe3yJbTaThI

XUMHUYCCKOT'0 CTPOCHHUA OPraHN4YCCKUX
BCH.ICCTB.HpOFHOi%I/IpOBaTb CBOIICTBa
HCU3YYCHHBIX BCIICCTB I10 aHAJIOTHUHU C
HU3YYCHHBIMH BEHICCTBAMU TOI'O K€
TOMOJIOTUYCCKOI'O psaa. Ha6J'HOI[aTI: n
OITUCBIBATh JEMOHCTPUPYEMBIC OIIBITHI

TI'omomorn 6en3ona. Ilpumenenne
OCH30J1a U €ro TOMOJIOTOB,

N3yuenue HOBOro
MaTepuala

OmpenenstoT 0COOEHHOCTH XUMHUIECKUX CBOMCTB
ATKWIOSH30JI0B Ha IPUMEpPE TOJYO0Jia, B3aUMHOE
BIIMSIHUE aTOMOB B MOJIEKYJIE TOJIyOJa, OBIIaJIEBAIOT
[IPABWJIOM OPUCHTAIIMY 3aMECTUTEIICH B PEaKIHsIX
3aMeIeHHS.

Y4eHuK Ha YIJy0JI€eHHOM YPOBHE
HAYYHUTCH:

XapakTepu3oBaTh BaKHEUIINE
XUMUYECKUE CBOMCTBA TOMOJIOTOB
apeHoB .IIporuo3upoBaTh CBOWCTBa
M3Yy4aeMbIX BEIIECTB HA OCHOBAaHUU
TCOPHUU XUMHYCCKOI'0 CTPOCHUA
OPraHUYeCKUX BEILIECTB.
OC0OEHHOCTH XUMHUYIECKHUX CBOMCTB
ATKIJIOCH30JI0B HA MPUMEPE TOIYOIIa.
B3aumHoe BnussHHE aTOMOB B
MoutekyIe Toiyona. [IpaBuna
OPHUEHTAIIUY 3aMECTUTEIIEH B PEAKITHIX
3aMeIICHUSI.

T'enernyeckast cBA3b
YTIIEBOJOPO/IOB.

KomOunupoBaHHBIH

BhINONHAIOT KauecTBEHHbIE PEaKLUd Ha
HenpezenbHbIe YIIeBOA0POJIbl U 3HATh YCIOBUS
MIPOTEKAHUS PEAKLIUH.

YdeHuk Ha yriay0JaeHHOM YPOBHe
HAYYUTCS:

OnuceIBaTh TEHETHIECKUE CBSI3U
MCKAY U3YYCHHBIMU KJIaCCaMHU
OpPraHUYECKUX COEIUHEHUH.
CocTaBnsaTh ypaBHEHUS peaklni,
WLTIOCTPUPYIONUX TeHETUIECKYIO
CBsA3b MCXKY Pa3JIMYHbBIMU
yraeBoopoaaMu. CocTaBIATh
YpaBHEHHUSI pEaKIIUi 110

3aJlaHHOM cXeMe MpeBpalleHuH,
coaeprKallled HEeU3BECTHBIE




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
O0600muieHue U cucTeMaTH3anus COCTaBISIOT (HOPMYJIBI U Ha3BaHUs YIJIEBOJOPOJOB, | YUEHHK Ha yrjy0JeHHOM YpOBHE
0 TeMaM «yTJIEBOIOPOIbD) [ToBTOpHUTENTHHO- HX TOMOJIOTOB, H30MEPOB HAy4YHTCH:
obo0marommit Cucremaru3upoBaTh U 00001AaTh
MOJTyYeHHBIE 3HAHUS O
CTPOEHHUH,CBOMCTBAX, MOTyYEeHUH U
MIPUMEHEHUH
yriaeBoJopo1oB.CocTaBIATh
obobmaromme cxeMbl. OTUCHIBATh
TFEeHETUYECKHE CBAZUMEKIY
M3YY9EeHHBIMU KIJIACCAaMHUOPTaHHMIECKIX
B.
VYpok-ynpaxHEHHUE MO PEIICHUI0 IIucemennas [IpoBoasT pacuersl Ha OcHOBE XUMHUUYECKHX Gopmyn | TectupoBanue
pacy€THBIX 3a4ad. IIPOBEPKA 3HAHUM Y YPAaBHECHUH peaKLuii:
y4amuxcsl.
32 19 T'anorenoankaunsl. CTpoeHue, N3yuenue HOBOro OOBACHAIOT MPHUPOIY CTPOSHHS U COCTaBa Y4yeHUK Ha yri1y0JIeCHHOM YPOBHe
HOMEHKJIATYpa U H30MEPHsL. MaTepuaa raJloreHOAIKaHOB HAYYMTCA:
HazpiBaTh ranoreHonpon3BOIHBIC
YTIIEBOIOPOAOB TI0 MEXTyHAPOTHON
33 20 HOMEHKJIATYpE.
OOBACHATH 3JIEKTPOHHOE CTPOCHUE
MOJIEKYJI M3y4YeHHBIX BEIIECTB.
du3uueckre 1 XUMHIECKre OcCyIecTBIsAIOT MOUCK XUMHUYECKON HH(pOpMauu YdeHuk Ha yriay0JeHHOM YPOBHe
CBOICTBa raJIOT€HOAIKAHOB. N3ydenne HOBOTO 10 Ha3BaHUAM, WACHTH(HUKATOPAM, CTPYKTYPHBIM HAYYUTCH:
[Ipumenenue. MaTepuaa (hopmynam BemecTB; Mcnonp3yroT XapakTepu3oBaTh BaKHEUIITHE
34 21 TAJIOTCHIIPOU3BOJHBIX B 6I)ITy, TEXHHUKC U B CHUHTC3€C XUMHYECKHE CBOMCTBA

TaJIOTCHOIIPOM3BOIHBIX
YTIIEBOJAOPOIOB.

CormocTaBnsATh XUMHUYECKHE CBOMCTBA
TaJIOr€HOMIPOU3BOAHBIX YIIIEBOJOPOIOB
¢ 00JacTsIMH IPUMEHECHUS




N Ne Tema ypoxa DopMbl
/n | B OpraHu3anum OcHOBHbIE BU/BI 1€SITeJILHOCTH IIpeameTHbIe pe3yabTaThI
Teme yueOHOM
AesITeJIbHOCTH
O06006uieHue 3Hanmii o Temam S, 6. | [loBropenue, Hcnone3yroT 3HaHUS O COCTaBE, CTPOCHUU U YdeHHK Ha yIiIy0JIeHHOM ypOBHe
00600meHe U XMMUYECKUX CBOWCTBAX BELIECTB I O€30M1aCHOTO HAYYHUTCSI:
35 22 CHUCTEMaTH3aIHs IIPUMEHEHHS B IPAKTHUECKOH NesTeTbHOCTH Cucremaru3upoBaTh U 00001ATh
3HaHUH MOJTy4E€HHBIC 3HAHUS O CTPOCHHUH,
CBOWCTBAX, MOJMYYCHUH U IPUMEHEHHUN
yrireBogopoaoB. CoCcTaBIsITh
36 23 o0oo6marorue cxeMsl. OMUCHIBATD
TEHETHYECKHE CBSI3U MEXIY
W3yYCHHBIMHU KJIaCCAMU OPTaHUYECKHX
COCIUHEHN
Pemenne pacuérHbix 3anad. ITpakTuaeckuit BEAYT PACUET IO 110 XMMUYECKUM YPAaBHEHHUSAM C Y4eHHK Ha yri1y0JIeHHOM YPOBHe

HCIIOJIL30BAHUEM MOHATHS «OOBEMHBIE OTHOIICHUS
Tra3oB».

HAYYMTCH:

Br1Bo MOTIEKYISIpHOH hopMyITBI
BEIIECTBA IO OTHOCUTEIBHON
IJIOTHOCTH M NIPOAYKTaM CrOpaHusi, W
3JIEMEHTOB.

KonTpoabHnas padora Ne 2.

Kountpons 31anuii no
TEeMe
«YTIeBogopoaby

Y4yenuk Ha yriy0J1eHHOM ypPOBHe
HAYYUTCS:
OcyIIecTBISATh MIO3HABATEEHYIO

pediekcrio B OTHOIIICHUH
COOCTBEHHBIX JOCTHXCHUH B MpoIiecce
peuicHusA y‘-IC6HLIX " IIO3HAaBAaTCJIbHBIX
3a7a4

IIpousBoaHbIE YIJI€BOIOPOAOB
7. Cniuptbl. @enoJnl (8 1) 9. KapOoHOBBIE KHCJIOTHI U CJI0:KHBIE d3PUPHI (9 1)
8. Anbaeruanl 4 keToHbI (4 1)10. A3oTcoaep:kaniue coennHeHust (8 1)

Ilnanupyembie pe3y/ibTaThl
FOTOBHOCTh U CHOCOOHOCTh K JIMYHOCTHOMY CaMOOTPEACICHHIO, CIIOCOOHOCTh CTaBUTh 1M W CTPOWUTH JKU3HEHHBIC IUIAHBI, MHPOBO33PCHUE, COOTBETCTBYIOIICE
COBPEMEHHOMY YpPOBHIO Pa3BHUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOE Ha JUAIIOTE KYJIBTYp, a TAaKXKe Pa3IMIHBIX (OpPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHNE
CBOETO MECTa B MOJMKYJIBTYPHOM MHUPE; FKOJIOTUYECKAs KYJIbTypa, OepeKHOE OTHOLICHHS K POIHOMN 3eMile, MPUPOIHBIM OoraTtcTBaM Poccun u Mupa; NIOHUMaHUE BIUSHUS
COLIMAJIBHO-3KOHOMHUYECKUX IPOLECCOB HA COCTOSIHME MPUPOIHON M COLMAIBHOM Cpellbl, OTBETCTBEHHOCTh 3a COCTOSIHUE IMPUPOJHBIX PECYPCOB; YMEHUS U HAaBBIKU
Pa3yMHOTO MPUPOJIONOIB30BAHUS, HETEPIIMMOE OTHOIICHHE K JICHCTBHSM, MPHUHOCSIIUM BpEA IKOJOTHUHU; MPHOOPETCHUE OIBITa IKOJIOTO-HANPABICHHOW JEATEIbHOCTH;
ACTETUYECKOE OTHOIIECHUS K MHPY, TOTOBHOCTB K ACTETHUIECKOMY 00YCTPOUCTBY COOCTBEHHOTO OBbITa. CHOPMHUPOBAHHOCTH SKOJIOTHUECKOTO MBIIIICHISI, TOHUMAHUS BIIASHAS




N Ne Tema ypoxa DopMbl

nm | B OpraHmu3aunuu OcHOBHBIE BU/bI 1€SITEIbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
e TeJIbHOCTH

COLIMAIBHO-3KOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHOM U COLMAIBHOM Cpelibl; MPUOOPETEHUE OTBITa KOJIOTOHAIPABICHHOM IS TEILHOCTH.
MertanpeaMeTHbIe pe3yJIbTaThI:

PeryasituBHbie YY/I: caMOCTOSITENIEHO ONPEIEISTh LEIH, COCTABIIATH IUIAHBI ACSITEIBHOCTH, 33JaBaTh NIapaMETPhl U KPUTEPUU, 110 KOTOPBIM MOKHO OIPEAENIUTh, YTO LEIb
JOCTUTHYTa; OLICHUBATh BO3MOKHBIE MIOCIIEACTBUS JOCTIIKEHUS [TOCTABJICHHOH 1I€TIM B AEATEILHOCTH, COOCTBEHHOM KM3HU U KHU3HHU OKPY’KAIOLIMX JIIOAEH, OCHOBBIBAsCh Ha
COOOpaXKEHUSIX ITUKH ¥ MOPAJIH; CTaBUTh H (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTeNbHOM NeATENLHOCTH M JKU3HCHHBIX CHTYallUsX; OIICHUBATh PECYPCHI, B TOM
quciIe BpeMs M Jpyrue HeMaTepHalibHbIE Pecypchl, HEOOXOAMMBIE Ul OCTIKEHMS IIOCTABICHHOW LIENH; BBIOMPATh IyTh NOCTIDKEHMS ILIEIH, IJIAHHUPOBATH PELICHHE
MOCTaBJICHHBIX 3a]ad, ONTUMH3HPYs MaTepuallbHble M HeMaTepHalbHbIE 3aTpaThl; OPraHU30BBIBaTH S(P(QEKTHBHBIA MOMCK PECYpCOB, HEOOXOIUMBIX AJSI AOCTHKEHUS
MTOCTaBJICHHOM LIEH; COMOCTABIIATE MOMYYEHHBIN Pe3yJIbTaT JEATEIBHOCTH C IOCTABIEHHON 3apaHee.
- Io3naBartenbuble YY/I: uckath U HaXOIUTh OOOOILIEHHBIE CIIOCOOBI PEHICHUs 3a/Jad, B TOM YHCJE, OCYIIECTBIATH pa3BepHYTHIH WH()OPMAIMOHHBIA MOUCK U
CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHble M IO3HABaTENbHBIE) 3aJa4yM; KPUTHUECKH OLIEHMBATh U MHTEPIPETUPOBATh MH(OPMAIMIO C Pa3HBIX MO3WIMH, paclo3HaBaTh U
(UKCHPOBaTH MPOTUBOPEYUs B MHPOPMALIMOHHBIX HCTOYHUKAX; HCTIOIB30BaTh Pa3InuyHble MOJICIbHO-CXEMAaTHUECKUE CPENICTBA ISl PECTABICHUsI CYILIECTBEHHBIX CBS3EH U
OTHOUICHUH, a TaKXKe IPOTUBOPEUHH, BHISIBIICHHBIX B MH(POPMAIIMOHHBIX HCTOYHHUKAX; HAXOAUTh U IPUBOJIUTH KPUTUYECKUE apTyMEHTHI B OTHOLIEH MU IEHCTBUI U CY>KACHUH
JPYTOro; CIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEUaHMsSM B OTHOLIEHHH COOCTBEHHOTO CYXKACHHS, PacCMaTpUBaTh MX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTH 33 PAMKH y4eOHOI'O PEAMETa U OCYIIECTBIIATh LeJICHANPABICHHBINM TOUCK BO3MOXKHOCTEH U1l IMIMPOKOTO IIEPEHOCa CPEACTB U CIIOCOO0B ACHCTBHSA; BHICTPAUBATD
WHIMBUIYaJbHYIO 00pa30BaTENbHYI0 TPACKTOPUIO, YIUTHIBAsl OTPAaHUUYEHUSI CO CTOPOHBI JPYTMX YYAaCTHHUKOB M PECypCHBIE OTpAaHMYCHHUS; MEHATh U YACP)KUBATbh pa3HbIe
[IO3HULIMU B IO3HABATEIBHOM I€ATEIbHOCTH.
- KommynunkatuBabie YY/I: OCyIIECTBIISATh AEJIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa3oBaTeIbHOW OpraHU3allu, TaK
M 3a ee TpejesaMu), Moa0MpaTh MApTHEPOB LIS IEJIOBOH KOMMYHHKAIIMH MCXOASI M3 COOOpaXeHWH pe3yTbTaTHBHOCTH B3aWMOJEHCTBUS, a HE JIMYHBIX CHMITaTHH; MPH
OCYILECTBICHUH IPYNIOBON pabOTHI OBITH KaK PYKOBOIMTENIEM, TaK M YWICHOM KOMAaHAbI B pa3sHbIX POJIX (T€HEpaTop HAeH, KPUTHK, UCIIOIHHUTE b, BEICTYNAIOIIUM, SKCIEPT
U T.J.); KOOPIUHAPOBATh U BBINOJIHATH PaOOTy B YCIOBHUIX PEATLHOTO, BUPTYaIbHOTO W KOMOMHHUPOBAHHOTO B3aMMOJCHUCTBHS; Pa3BEpHYTO, JIOTHYHO U TOYHO H3JIarath
CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM aICKBAaTHBIX (YCTHBIX M NHCbMEHHBIX) SI3BIKOBBIX CPEICTB; PAcloO3HaBaTh KOH(IMKTOTEHHBIE CUTYyallMd M NPEAOTBPAILATh
KOH(QIIUKTHI 10 UX aKTUBHOH (Da3bl, BRICTpAUBATh JICIOBYIO M 00pa30BaTeNbHYI0 KOMMYHUKAIUIO, U30erasi THYHOCTHBIX OLECHOYHBIX CYXKICHHH.
IIpenMeTHbIe pe3yJIbTATHI:
BoinyckHuK Ha yrjiy0/JeHHOM YPOBHE HAYUHTCH: MPUMEHSThH MpaBHiia CHCTEMAaTHIECKON MEXIyHApOTHOH HOMEHKIATYPhl KaK CPelICTBA paziIMueHHs] U WACHTHOUKALIH
BEIIECTB II0 UX COCTaBYy M CTPOEHHUIO; COCTABIATH MOJIEKYJSIPHBIE U CTPYKTYpHbIC (POPMYJbl HEOPTaHWYECKUX M OPraHMYECKHX BEIECTB KaK HOcUTeNed mHpopMaunuu o
CTPOEHUU BEUIECTBA, €r0 CBOMCTBAX U NPHUHAJIEKHOCTH K ONPEICICHHOMY KJIACCY COEIMHEHHUI; ONPEAEISITh MEXAHU3M PEAaKIMU B 3aBUCHMOCTH OT YCIIOBUHN ITPOBENCHUS
peakuuy W NMPOTHO3MPOBATH BO3MOXKHOCTh NMPOTEKAHUS XMMUYECKHX PEaKIMi Ha OCHOBE THIIA XUMUYECKON CBS3M M aKTUBHOCTH PEAarcHTOB; YCTAaHABIHUBATh 3aBHCHMOCTD
PEaKIMOHHOW CHOCOOHOCTH OPTaHMYECKUX COCOMHEHHWH OT XapakTepa B3aUMHOTO BIMSHHS aTOMOB B MOJIEKYJaX C LENbIO MPOTHO3MPOBAaHHS IMPOAYKTOB PEaKIIWU;
YCTAaHaBJIMBATh 3aBHCUMOCTb CKOPOCTH XHMHYECKOH peakIMHU M CMELIECHHS XUMHYECKOTO PAaBHOBECHS OT Pa3IUUYHBIX (PaKTOPOB C ILIETbI0 ONPEAETIECHUS] ONTHUMAJIbHBIX
YCIIOBUN IPOTEKAHUSI XMMUYECKUX MPOLECCOB; ONPEIENIATh XapaKTEep CPelabl B PE3YIbTaTe MUAPOIN3a HEOPraHUYECKUX U OPraHMYECKUX BELIECTB U NMPUBOIAUTH IIPUMEPHI
TUIPOJIN3a BEIIECTB B IIOBCEAHEBHOW JKU3HM YEJIOBEKAa, OMOJOIMYECKMX OOMEHHBIX IPOLIECCAX M IPOMBIIUIEHHOCTH; OOOCHOBBIBATH NPAKTUYECKOE HCIIOIb30BaHHE
HEOPraHWYECKUX W OPTaHMYECKHX BEIIECTB W HMX DPEAKUWH B NMPOMBILUICHHOCTH M OBITY; BBIIOJHATH XMMHYECKHH SKCIEPUMEHT IO PACHO3HABAHMUIO U TIONTYYEHHIO
HEOPraHW4YEeCKUX W OPraHMYECKHX BELIECTB, OTHOCAIIMXCA K PA3IUYHBIM KjlaccaM COEOUHEHHH, B COOTBETCTBUM C IPAaBUJIAMU M NpHeMaMH Oe30I1acHOM paloThl ¢
XMUMUYECKUMH BEILECTBAMU M Ja0OPaTOPHBIM 000pyIOBaHUEM; MPOBOAUTH PacueThl HA OCHOBE XMMHUYECKHX (POpPMYIN U ypaBHEHHH PEakLUii: HAXOKACHHE MOJIEKYISIPHOI




N Ne Tema ypoxa DopMbl

nm | B OpraHmu3aunuu OcHOBHBIE BU/bI 1€SITEIbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
e TeJIbHOCTH

(bOpMy.TII)I OpTaHUYCCKOro BCHICCTBA IO €ro IMJIOTHOCTU WU MACCOBBIM OOJIAM 3JIEMCHTOB, BXOJAIHUX B €ro COCTaB, WIHK IO MPOJAYKTaM CropaHus; pacucTbl MacCOBOM J0JIN
(Macchl) XUMHYECKOTO COCJMHEHUS B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIM OJHO M3 BEHICCTB JaHO B M30bITKE (MMeeT
MIPUMECH ); PacYeThl MACCOBOM MIM OOBEMHOMN JIOJM BhIXOJa MPOIYKTa PEAKIIUU OT TEOPETUYSCKH BO3MOXKHOTO; PacyeThl TEIUIOBOTr0O 3(dekTa peakiuu; pacueTsl 00bEMHBIX
OTHOIICHUI Ta30B NP XUMHYECKUX PEAKIUAK; pacueThl Macchl (00beMa, KOMUUYECTBA BEIECTBA) MPOYKTA PEAaKIUH, €CIIU OJHO M3 BEIIECTB JaHO B BUAC PACTBOPA C
OTIPE/ICIICHHOM MacCOBOM JIOJICH paCTBOPEHHOTO BEIIECTBA;UCIIONB30BATh METO bl HAYYHOTO TIO3HAHUS: aHAJIN3, CUHTE3, MOJICITUPOBAHUEC XUMUIECKUX TPOIICCCOB U SBICHUN
— MpH pelIeHUH Y4YeOHO-HCCIICAOBATEIbCKUX 3a/ad M0 W3yYCHUIO CBOMCTB, CIOCOOOB MOJYYEHHUs W PACMO3HABAHUSI OPTaHMYECKHX BENICCTB; BIAJETh MpPaBUIIAMH
0e30MacHOro OOpaIleHus ¢ SAKUMU, TOPIOYUMHU U TOKCHYHBIMU BEIIECTBAMU, CPEJCTBAMH OBITOBON XMMHUU; OCYIICCTBIIATh MOUCK XUMHYECKOW HH()OPMAIIUH TI0 Ha3BaHHSM,
HIOCHTU(DUKATOPAM, CTPYKTYPHBIM (POPMYJIaM BEIIECTR.

BrinyckHMK Ha YIJ1y0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHThCSA: (DOPMYIHPOBATH LIETh MCCIIEAOBAHNUS, BEIIBUTATh M TPOBEPATH SKCIIEPHUMEHTAIBHO THITOTE3HI
0 XMMHYECKHMX CBOMCTBaxX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHHS, MX CIOCOOHOCTH BCTyNaTh B XMMHYECKHE PEAKIMU, O XapaKTepe W MPOAYKTaX Pa3IUUHBIX
XUMHYECKUX PEaKIMi; CaMOCTOSATENBHO IDIAHWPOBATh M TMPOBOJUTh XMMHYECKHE AIKCIEPUMEHTHI C COONIOJeHHEeM MpaBHUI Oe30TMacHON padoThl ¢ BemIeCTBAMH U
71a00paTOPHBIM 000PYIOBAHHEM; HHTEPIIPETUPOBATH IAHHBIC O COCTABE M CTPOSHUH BEIIECTB, MOJYyYCHHBIE C TOMOIIIBI) COBPEMEHHBIX (PU3UKO-XUMHYECKUX METOJIOB.

37 1 [TonsTHE O cIMpTax. Vcnone3yroT MeToAp! HAyYHOT'O TIO3HAHUS: aHAIN3, YdeHuk Ha yriy0JaeHHOM YPOBHe
Knaccudukanus, Homenkinarypau | Mzyuenue HOBOro CHHTE3, MOJIETMPYIOT XMMHUYECKHE MPOLIECCH U HAYYHTCS:
H30MEpHsl CIIUPTOB. Mmarepuana SIBJICHUS — IIPY PEILICHUN Y4eOHO- Knaccuduunposars cnuptel.  JlaBaTh
HCCJIEZIOBATENbCKHUX 3ajjay 110 U3YYEHUIO CBOICTB, Ha3BaHUS OPTaHUYECKUM COETUHEHHIM
CHOCOOBI TOTyYeHUs U PACTIO3HABAHUS 0 MEXTyHAPOTHOM
OpraHUYECKHUX BEIIECTB; HOMEHKJaType. MogaenupoBaTh
OOBSICHSIFOT 0COOEHHOCTHU 3JIEKTPOHHOI'O CTPOEHHUS CTPOEHHUE U3yYaeMbIX BEILECTB.

MOJICKYJI CITUPTOB.

38 2 [IpenenbHbIe OIHOATOMHBIE WzydeHue HOBOrO OOBACHAIOT TOMOJIOTHUECKHUHA P U OOIIyIO YueHUK Ha yrjy0/JeHHOM YPOBHe
cinupThl. CocTaB, CTpOSHHE U MaTepuaa (hopmyiy y penenpbHBIX OAHOATOMHBIX CIIUPTOB. HAYYHTCS:
(u3nuecKue CBONCTBA. Pacnioznarot pu3nueckue cBoicTBa MpeaebHBIX JlaBaTe Ha3BaHUS OPraHUYECKUM
OJTHOATOMHBIX CITUPTOB. VICIONB3YIOT 3HAHUS O COETMHEHUAM 0 MEXIyHAPOIHOM
BOJIOPOJIHBIX CBSI3SIX MEXKAY MOJICKYJIaMHU H €€ HOMEHKJIaType. XapaKTepH30BaTh
BIIMsIHUE Ha (pU3MYecKHe CBOICTBA CIIUPTOB. ¢du3noIOTHYECKOE JCHCTBHE METaHOIIA

1 5TaHOJIaHAa OpraHu3M 4YCJIOBCKA




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
ITomydyenue u XuUMUUECKHE . Y4yeHUK Ha yri1y0JIECHHOM YPOBHeE
39 3 CBOMCTBA OJIHOATOMHBIX CIIUPTOB. N3yuenue HoOBOrO [TonOuparoT peareHThl, yCIOBHUS U ONPEAEIISIIOT HAy4YHTCH:
IIpumenenue criupros. IIpocTeie Marepuana IIPOJIYKThl PEAKLIUM, IO3BOJISIFOIINX PEATU3YIOT XapakTepu30BaTh BaXKHEUIINE
3¢upsL. nabopaTOopHBIE U MPOMBIIIJICHHBIE CITOCOOBI XUMUYECKUE CBOMCTBA CIIUPTOB U
TIOJTyYeHHs] BAKHEHIINX HEOPTaHWYECKUX U npocThX 3¢upoB. CONOCTaBIATh
OpraHU4YeCKUX BEILECTB XUMUYECKUE CBOU CTBA CIIUPTOB C
oOnacTsiMu ipuMeHeHus. MccnenoBaTob
CBOWCTBA U3y4YaeMbIX BEIICCTB.
Habnronate peMoOHCTpUpyeMBble U
CaMOCTOATEIBHO MPOBOAUMBIE
onbIThl. Habmonats u onuceiBaTh
xumuaeckue peakmnun .CoOIroaaTh
40 4 MIpaBUJIA U IPUEMBI
0e30macHoi paboThl ¢ XUMUYECKHUMU
BEIIECTBAMU H J1a0OPaTOpHBIM
000opymoBaHUEM
MHOroaroMHsl€ CIIUPTBHI. Hcnone3ytoT 3HaHHS 0 M3yUeHHE PU3MUECKIX Y4yeHnk Ha yriIy0JIeHHOM ypOBHe
Nzy4enne HOBOTO CBOMCTB IVIMIIEPHHA (BA3KOCTh, JIETYy4YECTh, HAY4YHTCH:

41 5 MaTepuaa PacTBOPUMOCTH B BOJIE) U O B3aMMOJEHCTBHUE HazpiBaTh MHOTOATOMHBIE CIIMPTHI TIO
rmnepuHa ¢ runpokcugom Meau (I1).n Hatpuem npu | TPUBHATBLHOW U MEXAYHAPOIHOM
peuleHuu 3a1ay. . HOMEHKJaType. OObACHATh

3JEKTPOHHOE CTPOCHHUE MOJIEKYJ
M3YYEHHBIX BEIECTB.
CoupThl B IPUPOJIC U KU3HU JlaGopaTtopHsIii BBINONHSIOT XUMHAYECKHUN SKCIIEPUMEHT 1O Y4eHHUK HA YIJIy0JI€eHHOM YPOBHE

42 6 YeJloBeKa. MPAKTUKYM PAacroO3HaBaHUIO M MOITY4YEHUIO0 OPraHUYECKUX HAYYUTCS:

BEILECTB, OTHOCALIUXCS K Pa3JINYHBbIM KJlaccaMm Habmonars n onmmceiBaTh XUMUYECKHE
COEMHEHUH, B COOTBETCTBUM C MIPABUIAMH U peakuuu .CobnronaTh MpaBuia u
npueMamMu 6e301acHOi pabOTHl ¢ XMMHICCKIMH MIPUEMBI 0€30TTaCHOM PaOOTHI C
BEIIECTBAMU U J1a00PaTOPHBIM 000PYIOBaHUEM; XUMHYECKUMHU BELIECTBAMU U
J1a00paTOPHBIM 000PYIOBAHHEM.
Jenars BbIBOJBL. XapaKTepU30BaTh
43 7 (bu3HoIOTHYECKOE NEUCTBUE METaHOJIa

1 5TaHOJIaHAa OpraHu3M 4YCJIOBCKaA




N Ne Tema ypoxa DopMbl
/n | B OpraHu3anum OcHOBHbIE BU/BI 1€SITeJILHOCTH I[IpenMeTHBbIE pe3yJIbTATHI
Teme yueOHOM
AesITeJIbHOCTH
®enounbl. CocTaB, CTPOEHHE. W3zyueHne HOBOTO OOBSCHAIOT MPUYUHBI MHOTOOOpa3Hs BEIIECTB Ha Y4eHHK Ha yIiIy0JIeHHOM YpPOBHE
Odu3nueckre CBOKUCTBA. MaTepuala OCHOBE O0IIMX MPEICTaBICHUH 00 X cocTaBe U HAYYHUTCSI:
CTPOCHUY; HaseiBaTh eHOTBI 0 MEXTyHAPOIHOM
HOMeHKIaType. OOBICHATH
3IIEKTPOHHOE CTPOCHUEMOIIEKYJT
M3YYeHHBIX BemecTB. OnpenensTb
44 8 BIIMSTHUE Ha PEaKIMOHHYIO
CITOCOOHOCTH (PEHOIa P-T-COMPSHKCHHS.
XVMHUYECKHe CBOMCTBA (eHOIa. IIpakTuko - Y4eHuk Ha yriy0J1eHHOM YPOBHe
[Tonyuenue, mpuMeHeHME. OpHEHTHUPOBAHHBII [IpuBoAAT MpHUMEPHI XUMUYECKUX PEaKIHHA HAYYHUTCSI:
XapakTepu30BaTh BayKHEHIINE
(u3nUecKre U XUMUIECKHE CBOHCTBA
¢denonoB. Unentuduipposars GpeHomn
C TIOMOIIBIO KaYEeCTBEHHBIX PEAKIIUH.
I'eneTn4veckas CBs3b U3YYCHHBIX VY CcTaHaBIMBAIOT T€HETHYECKYIO CBA3b MEXKAY YdeHHnK Ha yriIy0JIeHHOM YpPOBHE
KJIaCCOB COEAMHEHUH. O6006mmaromii KJIACCAMH HEOPTaHWYECKHUX M OPraHNYECKUX HAYYMTCS:
BelIeCTB U1 000CHOBaHUS MPUHIIUITAATBHON [IpuMeHsATs OTy4YeHHbIE 3HAHUS U
BO3MOYHOCTH TOJTyYECHHUS] HEOPTaHUIECKUX U HABBIKH MPH U3YYCHUU TEMBI.
OpraHUYEeCKNX COCJMHEHUH 33JaHHOTO COCTaBa H
CTpOCHHUS
45 9 Anppaerunsl. CocTaB, CTpOCHUE, N3yuenue HOBOTO OOBACHSIOT TPUPOIY CTPOSHUS U COCTaBa Y4yeHHK Ha yri1y0JIeHHOM YPOBHeE
HOMEHKJIaTypa MaTepuaa QJIbAETUIOB. HAY4YHTCH:
HaspiBaTh KapOOHHIIBHBIE COSANHEHHUS
10 TPUBHAJIBHOM M MEKIYHAPOIHON
HOMEHKJIaType.
OOBSACHATH STEKTPOHHOE CTPOCHHUE
MOJIEKYJT U3yYSHHBIX BELIECTB.
46 10

Du3nKO-XUMHYECKHE CBOMCTBA
aNbIETUIOB.

N3yuenue HOBOro
MaTepHuaa.

OOBACHSIOT MPUPOIY B3aUMHOTO BIIUSTHHES aTOMOB
B MOJIEKYJIaX, TaJIOTEHUPOBAHUE aJIbJETUAO0B 110
HOHHOMY MEXaHU3MY Ha CBETY.

Y4eHuk Ha yriry0J1eHHOM YPOBHe
HAYYHTCH:

XapakTepu3oBaTh BaKHEUIIINE
XHUMHUYECKUE CBOMCTBA KAPOOHMITBHBIX
coenquHeHnid. CpaBHUBATH




Tema ypoka

DopMbl
OpraHmu3aunuu
yueOHOM

e TeJIbHOCTH

OCcHOBHbBIE BH/BI AEeATCIBHOCTH

IIpenmeTHbIe pe3yJbTaThI

47

48

11

12

PEaKIMOHHYIO CIIOCOOHOCTH
aIbJICTHIOB H KETOHOB

B pCaKIugX MpPpUCOCANHCHU.

W ieHTUUITPOBATD allbIECTH/IBI C
MOMOIILI0 KAUECTBEHHBIX PEaKITHA.

TTonydyenue u npuMeHeHHe
aJTbJICTU/IOB.

[TpakTuko-
OPUEHTUPOBAHHBIN

[MonOuparoT peareHThl, YCIOBUSI U ONPEACIISIIOT
MIPOJYKTHI PEAKIUii, MO3BOJIIONINX PEaTn30BaTh
1ab0opaTOpPHBIC U MTPOMBITIUICHHBIE CITOCOOBI
MOJTyYEHUS BAKHEHIIINX OPTraHHMYECKUX BEIICCTB
[Mony4yeHue mpeaenbHBIX allbJICTHIOB: OKHUCICHUE
CIHUPTOB,TUIpATALIUs AllCTUIICHA

Y4eHuk Ha yriy0JaeHHOM YPOBHe
HAYYHUTCH:

XapakTepu30oBaTh XUMHUECKHE
CBOIICTBa paHee U3yYEHHBIX BELIECTB -
KaK CITOCOOOB ITOJTyd€HHS aJIbICTHIOB.

KertoHE!.

N3yuenue HOBOro
MaTepHuaa.

XapakTepu3yrOT 3aKOHOMEPHOCTH B U3MEHEHUU
XHMHUYECKUX CBOMCTB K€TOHOB M3yuator
(huznyeckue CBOICTBA alleTOHA.

Y4eHUK Ha yri1y0JIeHHOM YPOBHe
HAYYMTCA:

HaspiBaTh KapOOHMIIBHBIE COEANHEHUS
10 TPUBHAJILHON M MEKIYHAPOJIHOMN
HOMEHKJIaType.

OOBSICHATH 3JIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3yYEHHBIX BEILECTB
XapakTepu30BaTh BaKHEHIINE
XMMUYECKHE CBOWCTBA KApOOHMIBHBIX
coequHeHni. CpaBHHUBATh
PEaKINOHHYIO CIIOCOOHOCTh
IBJIETUIOB U KETOHOB B pPEaKIUsIX
MIPUCOEINHEHUSL.

49

50

13

14

[TonsTre 0 KapOOHOBBIX KUCIIOTAX.

IIpenenbHbIE OTHOOCHOBHBIE
KapOOHOBBIEC KHCIIOTHI.

N3yuenue HOBOTO
MaTepuaa.

IIpuBoAST MpUMEPHI XUMUUYECKUX PEeaKIIUN

YdeHuk Ha yriay0JaeHHOM YPOBHe
HAYYHTCS:

HazpiBaTh KapOOHOBBIE KUCIOTHI TIO
TPUBHAILHON M MEXIYHApOIHON
HOMEHKJIaType.

OOBSCHATB 3JIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3yUEHHBIX BEI[ECTB.




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
[ony4yeHnue u PU3NKO-XUMHUUECKHE XapakTepusyroT CBOMCTBA YKCYCHOU U MyPaBbHHOM | YYeHHMK Ha YrJIy0J€HHOM YpPOBHe
CBOICTBA NpeAEIbHbIX N3y4eHne HOBOTO KHCIIOT KaK 3JIEKTPOJIUTOB. HAy4YHTCH:
OJIHOOCHOBHBIX KapOOHOBBIX Marepuana. O060011aTh 3HAHUS U JIIaTh BBIBOJIBI O
KHCJIOT. 3aKOHOMEPHOCTSIX H3MEHEHUI CBONCTB
B TOMOJIOTHYECKOM PsIly KapOOHOBBIX
KHCJIOT.
51 15 XapakTepru3oBaTh BaKHEHIIHE
XMMUYECKHE CBOWCTBA KAPOOHOBBIX
KHCJIOT.
OOBSICHATH U3MEHEHUE CUIIBI
KapOOHOBBIX KHUCIIOT NIPU BBEICHUU
JIOHOPHBIX U aKIENTOPHBIX 3aMe-
CTUTENEH.
52 16
IIpakTH4eckas padora Ne 3. OBnazeBaloT MpaBUIaMu 0€30MACHOTO OOpalleHNs C | YUEeHHK Ha yrjy0JeHHOM YpOBHe
ITonyyeHue ykCyCHOM KUCIOTHI U JlaGopartopHsIii TOKCUYHBIMU BELIECTBAMU Hay4YHTCH:
U3y4eHue €€ CBOMCTB. MPAKTUKYM [IpoBoAUTE XUMHUYECKUH SKCIEPUMEHT
IO TIOJTyYEHHUIO YKCYCHON KHUCIOTHI U
53 17 n3y4yeHu1o ee cBoricTB. Habmronats u
OTHCHIBaTh CaMOCTOSITENTLHO
npoBoaumMeble. [IpaBuia paboTs! B
naboparopun. [IpaBuna 6ezonacHocTn
npu paboTe ¢ eAKUMHU, TOPIOYNMH U
54 18 TOKCUYHBIMH BEILICCTBAMM.
OTnenbHbBIE peACTaBUTENN N3yuenue HOBOroO OOBACHAIOT NMPUPOAY CTPOCHHUS U COCTaBA YdyeHnk Ha yriry0JIeHHOM ypOBHe
OJIHOOCHOBHBIX IPEIEIbHBIX MaTepuaa ¢ IpeaeabHbIX KAPOOHOBBIX KUCIOT HAY4MTCA:
KapOOHOBBIX KUCIIOT. MBbLa. 2JIEMEHTaMU OOBACHATH 0COOCHHOCTH MypaBbHHOM
HCCIIEIOBAHUS kucioTel CoctaBisats popmynsl BKK,
HenpenenbHbie 0JHOOCHOBHBIE N3y4eHne HOBOTO OOBSCHAIOT MPUPOLY CTPOEHHS U COCTaBa YdyeHuk Ha yriay0JaeHHOM YPOBHe
KapOOHOBBIEC KUCIIOTHI. MaTepuaa ¢ HETpeeIbHBIX KaPOOHOBBIX KHCIIOT HAYYHTCH:
JJIEMEHTaMH XapaKkTepu3oBaTh U COCTABIIATh
35 19 HCCIIEIOBaHUSA peaxIuy, WLTIOCTPUPYIOLIUE

HeTpe/ebHbIE CBOMCTBA
JTAHHBIX KHUCTIOT.




N Ne Tema ypoxa DopMbl
nm | B OpraHmu3aunuu OcHoBHBIE BHIbI JeATEJIHbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
JeATeIbHOCTH
CrnoxxHbIC 3QUPHI. Nzyuenue HOBOTO Hcnonp3yroT METObI HAYYHOT'O IMO3HAHKUS: aHAJU3, Y4eHUK Ha yri1y0JIECHHOM YPOBHeE
56 20 Marepuana. CUHTE3, MOJACTUPYIOT XUMHUUECKHE IPOLECCH U HAYYUTCS:
SIBJICHUSI — TIPU PEIICHUU Y4eOHO- CpaBHuBaTh (PU3MUYCCKUE CBONCTBA
HCCJIEN0BATEIbCKUX 3a]a4 110 U3YYEHHUIO CBOWCTB, Y pEeaKIMOHHYIO CIIOCOOHOCTh
Ccroco0O0B TOJTYYCHHUS U PACTIO3HABAHUS CJIOHBIX 3()UPOB U H30MEPHBIX UM
OPTaHUYECKHX BEIECTB; KapOOHOBBIX KUCIIOT.
57 21 T'enernueckas CBSI3b U3yUYEHHBIX YcTaHaBIMBAIOT TE€HETUYECKYIO CBS3h MEXKITY Y4eHuK Ha YIJy0JI€eHHOM YPOBHE
KJIACCOB coenvHeHuii. Pemenue O0o06aromuii KJlacCaMH OPTaHMYECKHUX BEUIECTB I 00OCHOBAHUS | HAYUMTCH:
pacu€THbIX 3aj1ay. MPUHIMIHATBHON BO3MOXKHOCTH MOJTy4YEHUS Hcnonb3oBaTh anropuTMsl pu
HEOPTaHUYECKUX U OPTaHUYECKUX COCAMHEHUI pEIICHUH 3a/1ay.
3aJ]aHHOT'O COCTaBa U CTPOEHUS CocTaBisaTh ypaBHEHUS 110 3aTaHHBIM
cXxemaM IpeBpaleHU
O0001enne 3Hannii mo TeMam 7-9. YCcTaHaBIMBAIOT B3aUMOCBSI3H MEXKIY QakTamu U Y4eHUK Ha yri1y0JIeHHOM YPOBHe
TeOpHUeH, TPUUUHON U CIIEJICTBUEM MIPU aHATN3E HAYYUTCHA:
O0o00maromui MPOOJIEMHBIX CUTyalluii 1 000CHOBaHUU Cucremaru3upoBarb U 000011aTh

MIPUHUMAEMBIX PEIICHUN Ha OCHOBE XUMUIECKUX
3HAHUM;

MOJIyYCHHBIC 3HAHUS O
CTPOCHUM,CBOUCTBAX, MOJYICHUH U
MPUMEHEHUH KHCIOPOICOIEPIKAIINX
OpPraHUYECKUX

coenuHennii. CocTaBIIsATh
00001IaroIIHe CXEMBIL.

KonTponpnas padora Ne 3
Kucnopoaconepxarue
COEAMHEHHUS

Kontposns 3Hanuit no
TemMe
«Kucnopoaconepxary
1€ OpraHuyecKre
COEAMHEHUSD)

CaMOCTOSTEITLHO pa6OTaIOT C TCKCTOM BaﬂaHI/II\/’I

Y4eHnK Ha yriy0JIeHHOM YPOBHe
HAYYHUTCS:

OcymIecTBIATh MTO3HABATEIbHYIO
pedIIeKCHI0 B OTHOIIICHUT
COOCTBEHHBIX JIOCTIKCHHI B TIPOIIECCe
pelieHust YIeOHbIX U MO3HABATEILHBIX
3a1a4




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
58 22 Awmunbl. CocTaB, CTPOCHHE, MPUBOJAT MPUMEPHI XUMUYECKUX PEaKIUi, Y4eHUK Ha yri1y0JIECHHOM YPOBHeE
U30MepHUs, HOMEHKJIATYpa. N3y4eHne HOBOTO PacKpBIBAIOLINX XapaKTEPHbIE XMMUYECKHE CBOIICTBA | HAYUHTCS:
MaTepuaa. AMHHOB C LIEJIbIO UX HICHTU(HUKAINU U 00BIACHSIIOT | KnaccupuuupoBaTh aMUHBI 1
001acTH IPUMEHEHHUST; Ha3bIBaTh UX
OnepupoBaTh NOHATHAMM: paguKal,
(GyHKIMOHAIBHAS TPy, FTOMOJIOTHS;
KJIacCU(PHKALNIO 1 HOMEHKIIATYPy
aMHHOB; XapaKTEPU30BaTh CTPOCHUE H
59 23 cBOiicTBaaMuHOB BellecTBa. Ha3piBaTh
aMHHBI 110 TPUBUAJIBHOU
1 MEXIYHapOJHONH HOMEHKJIATYype.
XVMHUYECKHE CBOIICTBa aMUHOB. Hcnonp3yroT 3HaHUA O COCTAaBE, CTPOCHUU U YdeHHnKk Ha yriy0JIeHHOM ypOBHe
IIpumenenue. N3yuenune HOBOroO XUMHYECKUX CBOIMCTBAX BEIIECTB ISl 0€30IaCHOTO Hay4YHTCH:
60 24 MaTepuaa. MIPUMEHEHUS B MPAKTUYECKOH EATEIBHOCTH; OOBSCHATD 3JEKTPOHHOE CTPOCHUE
MOJIEKYJI U3yUEHHBIX BEIECTB.
XapakTepnu3oBaTh BaKHEHIINE
¢u3nUecKre U XUMHICCKHE CBOKCTBA
aMHHOB.
AHWIMH — TIpeCTaBUTENb N3y4eHne HOBOTO OcCyIecTBISIOT MOUCK XUMHUYECKON HH(OpMaLuu YdeHuk Ha yriy0JeHHOM YPOBHe
61 25 apoOMaTHYECKHUX aMHUHOB. MaTepuaa. 10 BCEM TMPEACTABUTENSIM apOMaTHUECKUX aMUHOB HAYYMTCA:
[Ipumenenue u nomy4yeHue OnpenensaTs XapakTep B3aUMHOTO
aHWJIMHA BIIMSTHYS aTOMOB B MOJIEKYJIE.
IIpakTHyeckas padoTa Ne 4. JlaGoparopHblit BBINOTHAIOT XUMUYECKUH 3KCIIEPUMEHT I10 YdeHuk Ha yriay0JaeHHOM YPOBHe
62 26 HccnenoBanus CBOMCTB aHMIIMHA. MPAKTUKYM PAacroO3HaBaHUIO U MOITY4YEHUIO0 OPTraHUYECKUX HAYYMTCH:
BEIIECTB, OTHOCSIIMXCA K Pa3IHYHBIM KIaccaM IIpoBOANTE XUMHUYECKUHA SKCIIEPUMEHT.
COEMHEHUH, B COOTBETCTBUH C MIPABUIIAMU U Habnronate 1 onuceBaTh
npremMaMu 0e30macHoi paboThl ¢ XUMHYECKUMU CaMOCTOSITENBHO TPOBOJUMBIE OTIBITHI
BEIIECTBAMU U Ja0OPaTOPHBIM 000pyIOBaHUEM [IpaBuna paboTsl B 1a00paTopu.
[IpaBuma 6e3omacHoCTH PU padoOTE C
€IKMMH, TOPIOYUMHU ¥ TOKCUYHBIMU
63 27

BEIIECTBAMH.




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
I'erepoumkueckue coeAMHEHUS. KpuTtnuecky olleHUBAIOT W UHTEPIPETHPYIOT YdeHHK Ha yIiIy0JIeHHOM ypOBHe
N3yuenue HoOBOrO XMUMUYECKYI0 HH(POPMALIUIO, COAEPIKALIYIOCS B HAy4YHTCH:
Marepuaa. COOOIICHUSIX CPENICTB MACCOBOW MH(OpMAIIHH, Wnentrdukaiyst opraHudecKux
pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX | COEOUHEHUM. XapaKTepu30BaTh
64 28 C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOH BaYKHEHIINE XUMHYECKHE CBONCTBA
KOPPEKTHOCTH B IIETISIX BBISIBICHHUS OITHOOYHBIX FeTEPOLUKINYECKUX COCAUHEHUM.
CyXIeHui 1 GOpMUpOBaHUS COOCTBEHHON MO3ZUIMHK; | XapaKTepU30BaTh MOTPEOUTEIbCKHE
CBOICTBA U3YYECHHBIX BEIIIECCTB
TabakokypeHue u HapKOMaHUSI — Hcnons3yroT MeTOIbl HAyYHOT'O MTO3HAHHUS IIPH Y4eHuk Ha yriy0J1eHHOM YPOBHe
yTpo3a KU3HU YelIOBeKa I'pynmoBsas. BBINOJIHEHUH TIPOEKTOB U Y4eOHO- HAYYUTCS:
65 29 Cocrasnenue HCCJIEN0BATEIbCKUX 33/1a4 110 U3YYECHHUIO CBOWCTB, XapakTepu30BaTh OMOJIOTHIECKYIO
MIPOEKTOB CIOCO0O0B TOIyYEHHS U paclio3HaBaHUs POJIb U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB; BemiecTB/leMoHCTpUpOBaTh IOHUMAaHHE
TOKCHUYECKOTO AEHCTBUS BEIECTB Ha
OpTaHM3M.
IIpakTHyeckas padorta Ne 5. CaMOoCTOATENBHO TUIAHUPYIOT | MPOBOJST Y4eHuk Ha yriry0J1eHHOM YPOBHe
Pewienue sxcnepuMeHTaIbHBIX JlaboparopHsrii XMMUYECKUE SKCIEPUMEHTHI C COOIIOACHNEM MTPABUI | HAYUMTCS:
3a/1a4 110 TeMe «XapaKTEpHbIE MIPaKTUKYM 0e3omacHOi paboTHI ¢ BEIIECTBaMU | J1a00paTOpHBIM | [IpOBOIUTE XUMUUECKHIA IKCTIEPUMEHT.
CBOMCTBA U3Y4YECHHBIX o0opynoBaHHEM; Habmonare u onmceiBath
OpPTaHWYECKUX BEIIECTB U CaMOCTOSITETHHO TIPOBOIUMBIE OTIBITHI
KAueCTBEHHBIE PEAKIINY HA HUX. [IpaBuna paboTsI B 1a00paTOPHHL.
[IpaBuna 6e3omacHOCTH MpU paboTe C
€AKUMU, TOPIOYUMU U TOKCUYHBIMU
BEIIeCTBaMHU
O000uieHue 3HaHMI TIO TEMe VYcTaHaBIUBAIOT B3aUMOCBSI3U MEXKIY (hakTaMu U YdyeHnk Ha yriIy0JIeHHOM ypOBHe
« AzoTcojepkallire CoeTMHEHU O06o0mmatomii TEOpUEH, IPUUUHON U CIEACTBUEM PU aHAIHU3E HAY4YUTCH:

MPOOJIEMHBIX CUTYalluid 1 000CHOBaHUU
MIPHHAMAEMBIX pEIIeHUI Ha OCHOBE XUMUIECKHX
3HaHUU

CucremaTru3upoBathb U
00001IaThITOTyIeHHBIC 3HAHUS O
CTPOCHUM,CBONCTBAX, MOJYYCHUH U
NPUMEHEHUH
a30TCOJEPIKANXOPTaHTIECKUX
coequHeHU . COCTaBIATh
0000111aI011I1E CXEMBI.




N Ne Tema ypoxa DopMbl

nm | B OpraHmu3aunuu OcHOBHBIE BU/bI 1€SITEIbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
e TeJIbHOCTH

OnuceIBaTh FreHETHYECKUECBIZUMEKTY
M3Y4YEHHBIMU KJIACCAMUOPTaHUIECKIX
coeMHeHUN. IIpoBOIUTE pacyeTsl o
XUMUYECKUM (popMyJiaM BEILECTB U
YPAaBHEHMSIM XUMHUUYECKHUX PEAKLUI

Paznen II1. BemecrBa :xuBbIX KjeTok (19 4)
11. Kupsl (2 4) 13. AMunokucaotsl. llentuasl. beakn (8 u)
12. Yraesoasl (5 1) 14. HykenHoBble KUCJI0THI (4 1)

I[Inanupyemblie pe3ybTaThl

TOTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPEAETICHHIO, CIIOCOOHOCTh CTaBUTHh €M M CTPOWTH >KW3HEHHBIE IUIAHBI, MHPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOE Ha JUAJIOTE KYJIBTYpP, a TAKXKe Pa3IMYHBbIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHU &
CBOETO MECTa B MOJHMKYJIBTYPHOM MHpE; SKOJIOTUYECKast KylbTypa, OepeXHOE OTHOIIEHHUS K POIHOHN 3emile, MPUPOIHBIM OorarcTBamM Poccum M Mupa; MOHUMaHUE BIUSHUS
COLIMAJILHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHME MPUPOIHON M COIMAIbHOM Cpelbl, OTBETCTBEHHOCTh 32 COCTOSIHUE IMPUPOJIHBIX PECYPCOB; YMEHHUS U HAaBBIKU
Pa3yMHOTO TPHUPOJOTNIOIH30BAHNS, HETEPIIMMOE OTHOIIEHHWE K NEHCTBHAM, MPUHOCSIIMM BpENl SKOJIOTHH; NMPHUOOPETEHHE OMBbITAa JKOJIOTO-HAMPABIEHHOW NEATENbHOCTH;
ACTETUYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY 00yCTPOMCTBY cOOCTBEHHOTO ObITa. CHOPMUPOBAHHOCTH SKOJIOTHUECKOTO MBIIIICHHUS, TOHUMAaHHSI BIUSHUSL
COILIMATbHO-9KOHOMHMYECKHUX MPOIECCOB Ha COCTOSHUE MPUPOJTHOMN M COIMATIFHOMN Cpebl; MpHoOpeTeHHe OMbITa 3KOJOTOHAIIPABICHHOH IEATENbHOCTH.
MertanpeaMeTHbIe pe3yJIbTAThI:

PeryasituBHbie YY/I: caMOCTOSITEIEHO ONPEENATH 1€, COCTABIIATH IUIAHBI ACSITEIBHOCTH, 3aJaBaTh apaMETPbl U KPUTEPUH, 110 KOTOPHIM MOKHO ONPEIENINTh, YTO LENb
JOCTUTHYTa; OLICHUBATh BO3MOXKHBIE MOCJIEACTBUS JOCTHKECHUS TOCTABJICHHOH 1IETIH B ACATEILHOCTH, COOCTBEHHOM KM3HU U KHU3HH OKPYKAIOLIMX JIIOJel, OCHOBBIBAsCh Ha
COOOpaXKEHUSIX STUKH ¥ MOPAJIH; CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a41 B 00pa30BaTEIILHON JCATEILHOCTH M )KU3HEHHBIX CHTYAaIUsX; OIICHUBATh PECYPCHI, B TOM
quciIe BpeMsl M Apyrue HeMaTepHalibHbIE Pecypchl, HEOOXOAMMBIC Ul OCTIKEHHS IIOCTABICHHOW LIENH; BBIOMPATh MyTh NOCTIDKEHHS ILIEIH, IJIAHUPOBATH PELICHHE
MOCTABIICHHBIX 3a]]a4, ONTUMH3HUPYS MaTepuallbHble W HEMaTepHajlbHbIC 3aTparhl, OpPraHU30BbIBaThH d()(EKTUBHBIN TOMCK PECypCOB, HEOOXOAMMBIX ISl JOCTIIKEHUS
MTOCTaBJICHHOM LIETH; COMOCTABIIATE MOMYYEHHBIN pPe3yJIbTaT JEATEIBHOCTH C IOCTABIEHHON 3apaHee.
- Io3naBartenbuble YY/I: uckath U HaxXoIUTh OOOOIIEHHBIE CIIOCOOBI PEHICHUs 3a/ad, B TOM YHCIE, OCYLIECTBIATh Pa3BEPHYTHIH WHQOPMAIOHHBIA MMOWCK H
CTaBUTHh Ha €ro OCHOBE HOBbIE (yueOHbIC M TO3HABAaTEIbHBIC) 33Ja4yM; KPUTHUECKH OLIEHUBATH U MHTEPHPETHPOBATh MHAOPMAIMIO C Pa3HBIX MO3WIMH, paclo3HaBaTh U
(UKCHPOBATH MMPOTUBOPEUUSI B HHPOPMAIMOHHBIX UCTOYHUKAX; UCTIOJIL30BATh PA3JIMUHBIC MOJICTEHO-CXEMAaTHIECKUE CPEJICTBA JUIsl IPEJICTABICHUSI CYIIECTBEHHBIX CBS3EH U
OTHOLICHUH, a TaKXKe IPOTUBOPEUHH, BEISIBJICHHBIX B MH(POPMAIIMOHHBIX HCTOYHHUKAX; HAXOAUTh U NPUBOIUTH KPUTUYECKUE apTyMEHTHI B OTHOIIEH MU IEHCTBUHN U CY>KACHUH
JpYTOTO; CIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTUYECKUM 3aMEYaHUsIM B OTHOLIEHHWH COOCTBEHHOTO CY)KICHHMs, pacCMaTpUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHSL,
BBIXOJIUTH 33 PAMKH y4eOHOI'0 MPEAMETa U OCYILECTBIIATH LieJIEHANPaBICHHBIM OUCK BO3MOXHOCTEH U1l IIMPOKOT0 MEPEHOCA CPEACTB U CIIOCO OOB NEHCTBUS; BBICTPAUBATh
WHIMBUAYaJbHYIO0 00pa30BaTENbHYI0 TPACKTOPHUIO, YUUTBIBAs OTPAHUUEHHSI CO CTOPOHBI JPYTMX YYACTHHUKOB M PECYpCHBIE OTPAaHMYCHHUS; MEHATh W YACPKUBATh pa3Hble
MO3UIVH B IIO3HABATEIILHOMN NEATEIBHOCTH.

- KommynnkatuBabie YY/I: OCyIIECTBIISATh A€JIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMU (Kak BHYTpU 00pa30BaTeIbHOM OpraHn3aliu, TaK

U 3a ee Ipejenamu), Noa0upaTs NapTHEPOB VIS JEJIOBOH KOMMYHUKALMHM UCXOAS U3 COOOpPaKEHHH pe3yIbTaTMBHOCTU B3aUMOJEWCTBUS, a HE JIMYHBIX CHUMIIATH; NPU
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OCYIIECTBJIICHUU TPYMIIOBOY pabOThI OBITh KaK PYKOBOJUTEICM, TaK U WICHOM KOMaHJIbI B Pa3HbIX POJIsIX (TeHepaTop WaeH, KPUTHUK, UCIIOJHHUTE b, BRICTYAIOIINNA, SKCIEPT
U T.II.); KOOPAWHUPOBATH M BBITIONHATH pabOTy B YCIOBHUAX PEAbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO B3aWMOJCHCTBHS;, PA3BEPHYTO, JOTMYHO M TOYHO HM3JIararh
CBOI0 TOYKY 3PEHHS C HCIOJb30BAaHMEM aJCKBAaTHBIX (YCTHBIX M INHUCHBMEHHBIX) SI3BIKOBBIX CPEJCTB; PAclo3HABaTh KOH()JIMKTOI'CHHBIC CUTYallMd W IPEIOTBPAIATh
KOH()JIMKTHI 10 MX aKTUBHOM (ha3bl, BEICTPaMBaTh AEJOBYIO U 00pa30BaTEbHYI0 KOMMYHHKAIINIO, N30erast JTHYHOCTHBIX OIICHOYHBIX CYXICHUH.
IIpeaMeTHbIE pe3yJbTATHI
BpimyckHHK Ha yriy0JieHHOM YPOBHE HAYYHTCH: TIPUMCHSTH MpaBUjIa CHCTEMAaTHIECKONW MEKIYHAPOIHOW HOMEHKIATYPHI KaK CPENICTBA Pa3IMuCHUS W WACHTH(DUKAITAN
BEIIECTB 110 MX COCTaBY U CTPOCHUIO; COCTABIIATH MOJICKYJISIPHBIC M CTPYKTYPHBIC )OPMYJIBI HEOPTAaHHMUYECKUX M OPTaHMYCCKUX BEINECTB KaK HOCHTENeH mH(OpManuu o
CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX W MPHHAIJICKHOCTH K OTPEICICHHOMY KJIacCy COCIWHCHUI; OMPEIeITh MEXaHU3M PEaKIIMi B 3aBHCHMOCTH OT yCIIOBHUU TPOBEICHUS
pEaKkMy U MPOTHO3UPOBATH BOBMOXHOCTh MPOTEKAHUS XUMHUYECKUX PEaKIM HA OCHOBE TUIIA XMMHUYECKOWU CBSI3U M aKTMBHOCTU PEAreHTOB; YCTAHABIMBATH 3aBUCUMOCTD
PEaKIMOHHOW CIOCOOHOCTH OPTaHWYECKHX COCAMHEHHWH OT XapaKTepa B3aWMHOTO BIHMSHHAS aTOMOB B MOJIEKYJIaX C IICJBIO IMPOTHO3WPOBAHMS INPOIYKTOB PEAKIUU;
YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMM M CMEIICHUS XUMHYECKOTO PABHOBECHS OT Pa3lIMYHBIX (DPAKTOPOB C IEIBID OMPEACICHHS ONTUMAIIbHBIX
YCIIOBHM MPOTEKAHUS XUMUIECKUX IPOIIECCOB; OMPENEIATh XapaKTep CPeabl B pe3yibTaTe THIPOIN3a HEOPTAHUIECKUX M OPTaHUYECKUX BEIICCTB M IPHUBOIUTEH MIPUMEPHI
TUIPOJIM3a BEIIECTB B IOBCEIHEBHOW KHM3HU YEIIOBEKa, OMOJIOTMYECKHMX OOMEHHBIX NpOIeccaX W MPOMBIIUIEHHOCTH; OOOCHOBBIBATH IPAKTHUECKOE HCIOIh30BAHHE
HEOPTaHUYECKUX M OPTaHMYECKHX BEIIECTB M HMX PEaKIUd B TPOMBINIICHHOCTH W OBITY; BBIMOJHATh XUMHYCCKHNA SKCIEPUMEHT M0 PACMO3HABAHUIO W TOTYYCHUIO
HEOPTaHWYECKUX W OPraHWYECKHX BEIIECTB, OTHOCSINUXCA K Pa3lUYHBIM KJIaccaM COCJUHCHUN, B COOTBETCTBUM C TpPaBHJIAMHM M TpUeMaMH Oe€30TacHOW paboThl ¢
XUMUYCCKUMHU BEIIECCTBAMHU U Jab0paTOpHBIM 00OpyIOBaHHWEM; TPOBOIUTH PAacueThl HA OCHOBE XMMHUYSCKHX (HOPMYJ M ypaBHCHUH peaklnii: HaXOXKICHUE MOJICKYIISIPHOM
(hOpMyITBI OPTaHIMYECKOTO BEIIECTBA 10 €ro TUIOTHOCTH M MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €r0 COCTaB, WM TI0 MPOAYKTaM CTOPaHUs; pacyeThl MacCOBOW JIOIU
(Macchl) XMMHUYECKOTO COCIUHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEaKIMM, €CIM OJHO M3 BEIISCTB JaHO B HM30BITKE (MMeEeT
MIPUMECH); PacYeThbl MACCOBOM MM OOBEMHOM JOJH BBIXOJa MPOIYKTa PEAKIUU OT TEOPETUIECKH BO3MOXKHOTO; PAcUYeThl TEIIOBOro 3(pdeKTa peakiuu; pacdeTsl 00bEMHBIX
OTHOIIICHU# Ta30B MPU XUMHUYECKHUX PEaKIUAX; pacueThl Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOJYKTAa PEAKIIMU, €CJIU OJHO W3 BEIICCTB JaHO B BHJE PAacTBOpA C
OTIpE/IeTICHHO MacCOBOM JI0JIeH PACTBOPEHHOTO BEIECTBA; HCIOIB30BaTh METOIbI HAYTHOTO TIO3HAHUS: aHAIN3, CHHTE3, MOJIETUPOBAHNE XUMHUIECKUX MPOIIECCOB U SBICHUH
Bovinycknuk Ha yeiy0ieHHOM YPOGHE ROJIYUUM 603MONCHOCHb HAYHUMbCA: (DOPMYIUPOBAMb Yelb UCCIe008ANUSL, 8bLOSUSAMb U NPOGEPSIMb IKCHEPUMEHMANLHO 2UNOME3bl
0 XUMUYECKUX CBOUCMBAX Beujecme HA OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 8CMYNAMb 6 XUMUYecKue peakyuu, o xapaxmepe u npoOyKmax paziuyHblxX
XUMUYECKUX pearyull, CaAMOCOSMENbHO HIAHUPOSAMb U NPOEOOUMb XUMUYECKUE IKCNEePUMEHMbL C COOM00eHUueM npasusl 6e30nacHol pabomvl ¢ 6ewecmeamu u
1abopamopusvim 060py008aHueM,; UHMEPNPEMUPOBAMb OAHHbIE O COCMABE U CMPOEHUU 8eUeCing, NOJIYYEHHbIE C NOMOULIO COBPEMEHHBIX USUKO-XUMULECKUX MeMOO08.

66 1 Kupsl — Tpurauuepuasl: cocras,
CTPOEHUE, CBOMCTBA. N3yuenune HOBOroO XapakTepu3yrT OpraHUYECKHUE BEIECTBA 110 Y4eHuk Ha yriryGJieHHOM ypOBHe
Mmarepuana COCTaBy, CTPOCHHIO U CBOMCTBAM, YCTAHABIUBAIOT HAY4YMTCA:
MIPUYUHHO-CIIEICTBEHHBIE CBA3H MEX]Ly JaHHBIMU XapaktepruzoBaTb 0COOEHHOCTH
XapaKTepUCTUKaMHU BEILECTBA CBOWCTB KHPOB HA OCHOBE UX CTPOEHUS

(>KUpBI KaK CIOKHbIE
3(HpHI TIHIIEpUHA U
67 2 BBICHIMXKapOOHOBBIX KUCIIOT).
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)KI/IpLI B )KU3HHU 4YCJIOBCKA U
YCJIOBCUYCCTBA.

N3yuenue HOBOro
MaTepuaa

XapaxkTepu3oBaTh BaKHEUILINE
XUMHYECKUE CBOMCTBA KUPOB.

YdeHHK Ha yriiy0JIeHHOM YPOBHe
HAYYHTCS:

XapakTepu3oBaTh 00JIaCTH
IIPUMEHEHUSA KUPOB U UX
OHMOJIOTHYECKYIO POJTh.

68

69

70

[Tonstue 06 yrieBoaax.
Kiaccuduxarus.

W3yuenue HOBOroO
Marepuana

I'mroxo3a. CTpoeHwme, CBOHCTBA,
MIPUMEHEHHE.

N3yuenue HOBOToO
MaTepuaa

HHuTepnpeTupytoT AaHHBIE O COCTABE M CTPOCHUH
BCIICCTB, MOJYYCHHBIC C TIOMOIIIBIO COBPEMECHHBIX
(1)I/I3I/IKO'XI/IMI/IT-IGCKI/IX METOOO0B,

OOBICHSIOT TPHUPOIY CTPOSHUS U COCTaBa TITFOKO3bBI

OOBACHSAIOT MPUPOJY CTPOCHHS M COCTaBa CaXxapo3bl

YdeHHnK Ha yriIy0JIeHHOM ypOBHe
HAY4YMTCA:

XapaxTepu3oBaTh COCTaB yIJIEBOJIOB U
ux Kiaccudukaiuto [Iporuozuposars
CBOICTBAa HEM3YUYEHHBIX BEUIECTB IO
aHaJIOTMH CU3YUYCHHBIMU BCUICCTBaAMU
TOTO JKErOMOJIOTHYECKOTO
psana.PackpeiBaTh OHOIOTHYECKYTO
POJIBYTIIEBOIOB

Y4yeHuK Ha yriiy0JIeHHOM YpOBHe
HAYYMTCA:

XapaKkTepu30BaTh CBOMCTBA TIFOKO3BI
KakK BELIECTBA C JIBOMCTBEHHOMN
¢dyHKIHICH

(ampperunocnupra). OOBSICHSITH
3JIEKTPOHHOE CTPOEHHE MOJIEKYJT
TUIIOKO3BI ¥ pu003bl. CpaBHUBATh
CTPOEHHE U CBONCTBArIIOKO3bI U
(GpyKTO3BL. XapaKkTepru30oBaTh
OMOJIOTMUYECKYIO POJIb U3YUEHHbIX
BeniecTB. AeHTUDUIMPOBATH TITIOKO3Y
C TIOMOIIBIO KAYECTBEHHBIX PEaKIHil.
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71

72

Caxapo3a Kak IpecTaBUTeNb
JIMCaxapHIoB.

W3yueHue HOBOTO
Marepuaia

Kpaxmain u raukore.

N3yuenue HOBOro
MaTepuala

Henmnronosa. Hurpats! u anierarsl
Lenoio3sl. IlpuMenenne

N3yuenue HOBOrO
Marepuana

OOBSACHAIOT MPHUPOJIY CTPOSHHS M COCTaBa Kpaxmaia

OOBACHSIOT npupoay CTpOCHUA U COCTaBa

LEJUTIOJIO3E]

Y4eHUK Ha yri1y0JIECHHOM YPOBHeE
HAy4YHTCH:

XapaxTepu3oBaTh BaKHEUILINE
XUMHYECKUE CBOMCTBA
nucaxapunoB.OnUCHIBAT
MIPOMBIIIUIEHHOE

MOJIYYEHHE Caxapo3bl U3 MPUPOTHOTO
CBIPBSI.

Y4eHuK Ha yriiy0JIeHHOM YPOBHE
HAYYHTCH:

CpaBHHBATH CTPOCHUE U
CBOICTBaKpaxmaia u
LIEJITIONI03b1. X apaKTeprU30BaTh
Ba)KHEHIIIHE

XUMHYCECKUE CBOMCTBA MOJINCAXaPHUIOB.
ConocTaBiaTh XHMAYECKHE CBOMCTBA
MIOJIUCAXAPHUIIOB C 00IACTIMHU
npuMeHeHus. Unearndunuposath
KpaxmaJjl ¢ TOMOIIIbI0 KaueCTBEHHBIX
peaKLuid.

YueHuK Ha yriiy0JIeHHOM YPOBHe
HAYYUTCS:

CormocTaByIATh XUMHUYECKHAE CBOWCTBA
MOJIUCAXapHJIOB ¢ 00JaCTAMU
PUMEHEHUSI.

73

74

AmmunokucnoTsl. Cocras,
CTPOCHHUE, H30MEPHSL.

N3yuenue HOBOrO
Marepuana

OcCyIIecTBIAIOT TMOUCK XUMUYEeCKOH HH(popManun
0 Ha3BaHMSM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM

(hopMynam BeIeCTB;

YueHHMK Ha yri1y0JIeHHOM yYPOBHe
HAYYMTCH:

Hcnonb3oBaTh BHYTpU- U
MeXIpeaMeTHbIe CBA3U. HasbiBaTh,
HNPUBOIUTH CTPYKTYPHBIE (POPMYJIBI
HezameHUMBbIX AK




Tema ypoka

DopMbl
OpraHmu3aunuu
yueOHOM

e TeJIbHOCTH

OCcHOBHbBIE BH/BI AEeATCIBHOCTH

IIpenmeTHbIe pe3yJbTaThI

75

76

77

78

79

80

10

11

12

13

14

15

dusnueckue U XUMHUUECKUE
CBOMCTBA aMHUHOKHCIIOT.
IIpumenenue.

W3yueHue HOBOTO
Marepuaia

YcraHaBIUBAIOT CBS3b CTPOCHUS M (PYHKINH
OCHOBHBIX OMOJIOIMYECKUX MAaKPOMOJIEKYJI

YdeHHK Ha yIiIy0JIeHHOM ypOBHe
HAY4YUTCS:

YMeTh OOBSCHATH 3aBUCIMOCTh
CBOWCTB BELIECTB OT UX COCTaBa U
CTpoeHMs. XapaKTepu30BaTh
aMHMHOKHCJIOTHI KaK aM(OTepHbIE
OpTraHUYECKUE COETNHEHUS.

[enTuapl ¥ TONMHIIETITHBIL.
Haxoxpnenue B mpupoe u ux
OMOJIOTHYECKAS POJT.

N3yuenue HOBOro
MaTepuala

IIpuBoAST NpUMEPHI XUMHUYECKUX PEaAKIUH,
PACKpBIBAIOIIUX XapaKTEePHbIC XUMUYECKHUE CBOMCTBA

Y4eHHK Ha yriiy0JIeHHOM YPOBHe
HAY4HUTCS:

XapakTepu3oBaTh CTPOCHUE U
Ba)KHEHILINE XMMUYECKUE CBOMCTBA
METITH/IOB.

OOBICHATH MEXaHU3M 00pa30BaHUS
W XapakTep MeNTHIHON CBSI3H

benku. Cocras, cTpoeHue.

W3yueHne HOBOTO
Marepuana

OOBACHSIOT TPHUPOTY CTPOSHUS U COCTaBa OCIIKOB

YdyeHuK Ha yriiy0JIeHHOM YPOBHE
HAYYHUTCSI:

XapakTepu3oBaTh OEJIKH Kak
TOJTUIICIITHIBI.

OmnuHCBIBaTh CTPOCHUE M CTPYKTYPHI
Ocrka.

XapakTepu3oBaTh PYHKIIUHU ,00JIaCTH
MPUMEHEHUS OSITKOB M UX
OHMOJIOTMYECKYIO POJIb.

Du3nKo-XUMHYECKHE CBOMCTBA
OEJIKOB.

KomOunupoBaHHBIH

XapakTepu3yoT 3aKOHOMEPHOCTU B U3MEHEHHUU
XUMHYECKUX CBOMCTB OenkoB M3yuaror (uszndeckue
1 XMMHUYECKHE CBOMCTBA

YdeHHK Ha yriiy0JIeHHOM YPOBHe
HAYYHUTCH:

WNnentuduimposars OeIKH ¢
MOMOIIbIO KAYECTBEHHBIX PEAKIIHIA,
Hab6nrongats u onmuckIBaTh
CaMOCTOSITEIIHbHO MPOBOIUMBIC
XUMHUYCCKUE PEaKIIUH




N Ne Tema ypoxa DopMbl
nn |B OpraHu3anun OcHoBHBIE BUABI 1eSITeIbHOCTH IIpenmeTHbIe pe3yJbTaThI
Teme yueOHOM
HAeATeTbHOCTH
IIpakTH4eckas padora Ne 6. CaMOCTOATENBHO TUIAHUPYIOT U MPOBOJIAT YdeHHK Ha yIiIy0JIeHHOM ypOBHe
[Ipurorosnenue pactBopoB 6enkoB | JlabopaTopHsbIii XMUMUYECKUE IKCIEPUMEHTHI C COOJIIOACHNUEM MIPABWI | HAYUHTCS:
U U3y4YEeHHE UX CBOMCTB. MPAKTUKYM Oe3onacHO paboTHI ¢ BelleCTBaMu | J1abopaTopHbIM | [IpoBOIUTE KauecTBEHHbBIE peaKkIUy Ha
o0opynoBaHHEM; Oenku.
[IpaBuna paboTHI MPH BHITOTHEHUH
nmabopaTopHoit padotsl. [IpaBmia
0e3omacHOCTH Npu paboTe ¢
pacTBOpaMH KUCIIOT U IIeJI04eH.
IIpakT4eckas padora Ne 7. JlaboparopHblit [TonOuparoT peareHThI, YCIOBHS U ONPEACTST YdeHHnK Ha yriy0JIeHHOM ypOBHe
Pemenue sxcniepuMeHTaIbHBIX HPaKTUKYM IIPOAYKTHI PEaKIUi, TO3BOJISIIOIIUX PEAIN30BATh HAYYHUTCS:
3aja4 1o TeMe «BemecTa KUBBIX 71a00paTopHbIE ¥ IPOMBILUICHHBIE CIIOCOOBI HccnenoBate cBOMCTBA N3y4aeMBbIX
KIIETOK. TIOJTyYeHHS BaXKHEHIINX HEOPTaHUIECKUX U BEIIECTB. POJIb U 00JIaCTH
OpraHUYECKHUX BEIIECTB; MIPUMEHEHHS H3Y9aeMbIX BEIIECTB.
[MpakTuKym [IpoBoasT pacueTsl HA OCHOBE XUMHUUYECKUX POPMYNT | YUeHHK Ha yriiyGJIeHHOM YPOBHe
Pemenne pacu€rHbix 3amay. U YpaBHEHUH peaxinii: HAYYUTCHA:
[TpoBOaUTE pacu€Thl MO0 XUMHUIECKUM
(dhopMyJiaM BEIIECTB U yPaBHEHHUSIM
XMMHUYECKUX PEaKLUi
81 16 HyxnenHoBbIE KHCIOTH — . OO0O0CHOBBIBAIOT MPAKTHYECKOE HCIOIb30BaHUE Y4yeHuK Ha yriiy0JIeHHOM YpOBHe
OHOTOTUMEpHI. N3ydenne HOBOTO BEIIECTB U UX peaklnii B MPOMBIIIJICHHOCTH U B HAYYHUTCS:
Marepuana ObITY XapakTepu30BaTh ONOJIOTHYECKYIO
POJIb U3yYEHHBIX BEIIECTB.
Hcnonb3oBaTh MEXNPEAMETHBIE CBSA3H
OnuceiBath crpoenue [JHK n PHK.
82 17
OOBACHATH IPUPOAY CTPOEHHUS U COCTaBA
HyxknenHoBble KUCITOTHI U N3yuenue HOBOrO Y4eHHK Ha YIJIy0JIeHHOM YPOBHE
HYKJICHHOBBIX KHCIIOT
OounocunTe3 Oenka MaTepualia HAYYHTCH:
XapakTepu30BaTh HyKJICHHOBBIE
83 18 KHCJIOTBI KaK MPUPOAHBIE TOJTUMEPHI.

VYcTaHaBIMBAIOT B3aMMOCBA3M MEXAy (GakTamMu U
TEOpHUEH, IPUYUHOM M CIEACTBUEM IIpU aHAIMU3E

OmmucheIBaTh CTPYKTYPHI HYKIEHHOBBIX
kuciot. CpaBHUBATH CTPYKTYPHI
0ETIKOB M HYyKJIEWHOBBIX




N Ne Tema ypoxa DopMbl

nm |B OpraHu3anun OCHOBHBIE BUBI JeATEILHOCTH I[IpenMeTHBbIE pe3yJIbTATHI
Teme yueOHOM
AeATEeILHOCTH
IPOOJIEMHBIX cUTyanui u 000CHOBaHUU | KUCIIOT.XapaKTepU30BaTh
NPUHUMAEMBIX PEIICHUA Ha OCHOBE XHMMUYECKHX | BakHeWmmexumuueckue cporicta HK
3HAHUM
O06006menue 3Hanmii o TemMam 11— | O6obmarommit YyeHUK Ha yrjy0JeHHOM YpOBHE
84 19 14. HAYYHUTCS:
Cucremaru3upoBarb U 000011aTh

CaMoCTOsATENIEHO PAabOTAOT C TEKCTOM 3a/IaHUH MOJIyYCHHBIC 3HAHUS O

CTPOEHHHU,CBOMCTBAX, MOTyYESHUH U
MIPUMEHEHUH a30TCO/ICPIKAIIUX H
ouonoru-

YECKH aKTUBHBIX OPTaHUYECKUX
BEILIECTB.

CocTaBiTh 000011aI0IIIIE
cxeMbl.[IpoBOIUTH pacyeTsl o
XUMHYECKUM (POopMyJsiaM BEIIeCTB U
YPaBHEHUSAM XUMHYCCKHUX PEaKIUi

KonTponpras padora Ne 4. KoHnTpons 3Hanmii no Y4yenuk Ha yriy0JieHHOM ypPOBHe
TeMe HAYYMTCH:
«A3zoTcoaepKalue u Ocy1ecTBIATh NO3HABATEIbHYIO
OHMOJIOTMUECKHAKTUBH pedIIeKCcHIo B OTHOLICHUH
bI€ OPTaHUYECKHE COOCTBEHHBIX JOCTHXEHHUI B Ipo1iecce
BEIIIECTBa» perenust yueOHbIX U M03HaBaTeIbHBIX
3ama4

Pasznen IV. Opranuyeckasi XuMus B :KU3HHU deaoBeka (16 4)
15. IIpupoaHbIe HCTOYHUKH YIJ1€eBOAOPOAOB (6 1)
16. ITosuMepsbl U MOJTUMePHBIE MaTepuabl (7 4)
17. 3amuTa oKpy:KaroLel cpeabl OT BO3AeHCTBHA BPeIHbIX OPraHNYecKHX BelecTs (3 1)

I[lnannpyemble pe3yibTaThbl

TOTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY CAaMOOTIPEAETICHHIO, CIIOCOOHOCTh CTaBUTHh IETM M CTPOUTH KU3HEHHBIE IUIAHBI, MHUPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HayKW W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOE Ha JUAIIOTE KYIBTYpP, a TaKXKe Pa3IMdHBIX (JOPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE
CBOET0 MECTa B MOJHKYJIBTYPHOM MHUPE; SKOJIOTHUECKas KyJIbTypa, OepeKHOe OTHOILICHUSI K POJHOM 3eMile, MPUPOAHBIM OorarcTBaMm Poccum ¥ Mupa; MOHUMaHUE BIUSHUS
COLIMAJIbHO-3KOHOMHMYECKUX MPOLECCOB HA COCTOSHME IMPHUPOJHOM M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSHHE INPHPOAHBIX PECYPCOB; YMEHHS U HaBBIKH
Pa3yMHOTO TNPHUPOJONOIH30BAHNSA, HETEPIIMMOE OTHOIIEHHE K IEHCTBUSIM, MPUHOCAIINM BpEXN 3KOJOTHH;, MPUOOpETEHHE OIbITa KOJIOTO-HANPaBIEHHOW NEATENbHOCTH;




N Ne Tema ypoxa DopMbl

nm | B OpraHmu3aunuu OcHOBHBIE BU/bI 1€SITEIbHOCTH IIpeaMeTHBIE pe3yJbTATHI
Teme yueOHOM
e TeJIbHOCTH

3CTETHYECKOE OTHOIIECHHSI K MUPY, TOTOBHOCTB K 9CTETHUECKOMY 00ycTpoiCcTBY coOcTBEeHHOTO ObITa. CPOPMUPOBAHHOCTH SKOJIOTUUECKOTO MBIIIICHUS, TOHUMAaHHSI BIHSHUS
COLMATIbHO-3KOHOMHUYECKHX MPOLECCOB HA COCTOSIHNE PUPOTHON U COLMATIBHOM Cpeibl; MPHOOPETEHHE OIIBITa S3KOJIOTOHAPABICHHOH ESITEIbHOCTH.
MeranpeaMeTHbIE pe3yabTAThI:

PeryasituBHbie YY/I: caMOCTOSITENIbHO ONPEEISTh LEJIH, COCTABIISATh IUIAHBI ACSITEIBHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUH, IO KOTOPBIM MOXHO OIPENEIUTh, YTO LEJIb
JIOCTUTHYTA; OIICHUBATh BO3MOIKHBIC TIOCIEACTBUS JOCTKEHHUS TOCTABJICHHOM 1€ B JIEATEIHHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPY>KAIOIIUX JTIOACH, OCHOBBIBAsIChH HA
COOOpaKEHUSAX I3TUKH W MOPAJIH; CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON JEATENLHOCTH U KU3HEHHBIX CUTYAIUIX; OIEHUBATh PECypChl, B TOM
YHUCIie BpeMs U JIPyTHEe HeMaTepHallbHBIC PECYPChl, HEOOXOIUMBbIE IS JOCTHXKCHUS IMOCTABICHHOW II€NM; BBIOMpAaTh MYyTh JOCTHIKEHHS IENIY, IJIAHUPOBATH PEIICHUE
MOCTaBJICHHBIX 337a4, ONTHMU3HUPYS MaTepHUalbHbIE W HeMaTephajbHBIE 3aTpaThl; OPTaHW30BHIBaTh A((EKTUBHBIA MOWUCK PECYpPCOB, HEOOXOIUMBIX IS ITOCTHKEHHS
MOCTaBJIEHHOM 1IEIH; COMOCTABIAThH MOJYYEHHBIN pe3ysbTaT JeATeIbHOCTH C MIOCTABJIEHHON 3apaHee.
— Ilo3naBaTenbubie YY/I: WCKaTh W HAXOOUTh OOOOIIEHHBIE CIIOCOOBI pemieHMs 3a7ad, B TOM YHWCIE, OCYIIECTBISTH Pa3BepHYTHIH HH()OPMAIMOHHBIA TOWCK U
CTaBHTh Ha €r0 OCHOBE HOBBIC (yucOHBIE W TO3HABATENBHBIC) 3a/1a4l; KPUTHUYECKU OICHUBATH M WHTEPIPETUPOBATh MHGOPMAIMIO C Pa3HBIX MO3UIUHA, paclo3HaBaTh U
(hMKCcHpOBaTH MPOTHUBOPEUNS B NH(POPMAITMOHHBIX MICTOYHMKAX; FICTIONb30BATh PA3IMYHBIE MOIEITBHO-CXEMAaTHIECKHE CPEJCTBA ISl IPECTaBIECHHS CYIIIECTBEHHBIX CBS3eH U
OTHOIIICHUH, & TAK)Ke MPOTUBOPCUHIA, BHISBICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX; HAXOAUTh U MPUBOJIUTh KPUTHUECKUE aPTYMEHTHI B OTHOLIICHUHU JICHCTBUN U CYXKICHUI
JPYTOTO; CIIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUaHUSIM B OTHOIICHHH COOCTBEHHOTO CYXJIEHHS, pACCMATPUBATh UX KaK PecypC COOCTBEHHOTO Pa3BHUTHS;
BBIXOJIMTH 32 PaMKH y4eOHOTO TPEMETa U OCYIIECTBIIATH [IEJICHAIIPABICHHBIN MOUCK BO3MOXKHOCTEH /Il IIMPOKOTO MEPEHOCA CPENICTB U CIOCOO0B ACHCTBUS; BEICTPANBATh
WHIUBUIYATLHYI0 00pa30BaTebHYIO TPACKTOPHIO, YAUTHIBAS OTPAHUYCHUS CO CTOPOHBI IPYTUX yYUYACTHUKOB M PECYPCHBIC OTPAaHWYCHUS; MCHSITh W yACPKUBATH Pa3HEBIC
MO3ULIMU B TO3HABATEIBHOU IEATEIbHOCTH.
- KommyHukaTuBHble Y'Y /I OCYIIECTBIATH NETOBYI0 KOMMYHHKAITHIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTpH 00pa30oBaTeIbHON OpraHU3aIllid, TaK
U 3a ee TpejeraMu), MoJ0MpaTh MapTHEPOB UIS IEJIOBOH KOMMYHHKAIIUH UCXOMAS M3 COOOpaXeHWU pe3yNbTaTHBHOCTH B3aUMOJEHCTBHS, a HE JIMYHBIX CUMIIATHI; TpH
OCYIIECTBJICHUY TPYMIIOBON PabOTHI OBITh KaK pPYKOBOAMTEEM, TaK U WICHOM KOMAaHBI B Pa3HBIX POJIIX (T€HEpaTOp HIEH, KPUTHK, UCIIOTHUTE JIb, BRICTYTIAFOIIHMA, SKCIIEPT
U T.II.); KOOPAUHUPOBATH M BBITIONHITH PabOTy B YCIOBHUAX PEAbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBUS; Pa3BEPHYTO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO TOYKY 3PCHHSI C HCIIOJIb30BAHUEM aJCKBATHBIX (YCTHBIX M THCHMEHHBIX) SI3BIKOBBIX CPEACTB; PAacllO3HABATh KOH(JIMKTOTEHHBIC CHUTyaIlMHM M TIPEIOTBPANIaTh
KOH()JIMKTHI 10 MX aKTUBHOH (ha3bl, BEICTPANBATh JAEIOBYIO M 00pa30BaTEbHYI0 KOMMYHHKAIIHIIO, N30erast TMYHOCTHBIX OIIEHOYHBIX CYKICHHH.
IIpeameTHbIE pe3yJbTATHI
BrinmyckHHK HA YrJy0JIEeHHOM YPOBHE HAYUYHTCS:

NPUMEHATh MPaBUJIa CUCTEMATHYECKON MEKIyHapOJHON HOMEHKIATYphl KaK CPEACTBA pa3fiNueHHs W MACHTU(HKAIMU BEMIECTB IO UX COCTABY M CTPOCHHIO; COCTaBIIATH
MOJIEKYJIIPHBIE W CTPYKTYpHbIE (OPMYJIBI HEOPTaHMYECKHX W OPraHMYeCKHX BEIIeCTB KaK HOCHTENel WHQOpPMAlMH O CTPOCHHUH BEIISCTBA, €ro CBOWCTBAX H
MPUHAJICKHOCTH K OIpPENSICHHOMY KJacCy COSAWUHEHUH; OMNpENesITh MEXaHW3M pEaKIMHd B 3aBUCUMOCTH OT YCIOBHHM IPOBENCHMS pEakIUM M INPOTHO3MPOBATH
BO3MOXKHOCTH NMPOTEKAHUS XMMHUYECKUX PEakIfii Ha OCHOBE THIAa XMMHUYECKOW CBA3HM M aKTUBHOCTH PEareHTOB; yCTAHABJIMBATh 3aBUCHMOCTH PEAKIMOHHOM CIOCOOHOCTH
OpPraHWYECKHX COEIMHEHHH OT XapakTepa B3aMMHOTO BIMSHHSA aTOMOB B MOJIEKYJIaX C LEJIbIO IPOTHO3UPOBAHUS MPOTYKTOB PEAKIVH; YCTAHABINBATh 3aBUCIMOCTh CKOPOCTH
XUMHUYECKOW PEaKLMU U CMEIIEHHS XMMUYECKOTO PAaBHOBECHS OT PAa3JIMUHBIX (PAKTOPOB C LENBIO ONPENEICHIS ONTUMAIBHBIX YCIOBHH MPOTEKAHUSI XUMHYECKHUX TPOLIECCOB;
OINpPENEIATh XapaKTep Cpelbl B pe3yNbTaTe THAPOJIN3a HEOPraHMUECKUX M OPTaHMYECKHX BEINECTB M NPHUBOAWTH IMPHUMEpPHI TMAPOJIN3a BEIIECTB B NOBCEAHEBHOM KU3HU
4eloBeKa, OMOJOrMYecKUX OOMEHHBIX MpOIEeCcax M IMPOMBIIIICHHOCTH;, OOOCHOBBIBATh MPAKTUYECKOE HCIONB30BAaHHE HEOPTaHWYECKUX M OPraHMYECKHX BEIECTB U HX
peakuuii B IPOMBILIUICHHOCTH M OBITY; BBINOJIHATh XUMUYECKUN KCIIEPUMEHT I10 PAcliO3HABAHHIO U ITOJYYCHUIO HEOPTaHWYECKUX U OPTaHMYECKHUX BEILECTB, OTHOCSIINXCS K




N Ne Tema ypoxa DopMbl
mn | B OpraHu3anun OcCHOBHBIE BU/BI IeATETLHOCTH I[IpenMeTHBbIE pe3yJIbTATHI
Teme yueOHOM
NeATETbHOCTH

Pa3NUYHBIM KJIaccaM COCAMHEHHM, B COOTBETCTBUH C MPaBUIaMH U IpHEeMaM# 0e30MacHOi paboThl ¢ XUMHUYECKUMH BELIECTBAMH U 1JaOOpaTOPHBIM 000PYA0BaHHUEM;
IPOBOJUTH PACYeThl HA OCHOBE XMMHUYECKHX (OPMYJ M YpaBHEHHH pEaKIMil: HaXOXKICHHE MOJEKYJSIPHOH (OpMYJbl OpraHMYECKOro BEIIECTBA IO €ro IUIOTHOCTH U
MaCCOBBIM JOJISIM 3JIEMEHTOB, BXO/SIIUX B €0 COCTAB, WIX IO MPOJYKTaM CTOPaHUs; pacueThl MacCOBOH JI0JIM (MacChl) XUMHYECKOTO COEJIMHECHHUSI B CMECH; PAcYeThl MacChl
(0oOBbema, KoJMYecTBa BEIIECTBA) MPOIYKTOB PEAKIMHU, €CIIM OJJHO M3 BEIIECTB JaHO B M30BITKE (MMEET IPHUMECH); pacdeThl MacCOBOW MIJIM OOBEMHOH JT0JM BBIXOAA MPOIYKTa
pEaKkuMu OT TEOPETUUECKH BO3MOXHOTO; PacdeThl TEIJIOBOTO 3PQeKTa peakluH; pacueTsl 00BEMHBIX OTHOMICHHH Ta3oB MPU XMMHUYECKHX PEAKIUSAX; pacueThbl MacChl
(0oOBemMa, KOMIECTBA BENIECTBA) MPOAYKTA PEaKINH, €CIIH OJHO U3 BEIIECTB IaHO B BHJE PAacTBOPA C ONPEIEICHHON MacCOBOH J10JIelf pacTBOPEHHOTO BEIECTRA;
WCIIOJIb30BaTh METOJbl HAYYHOTO TO3HAHMS: aHAIIU3, CHHTE3, MOJEIMPOBAHUE XUMHUYECKHX IPOLECCOB M SIBICHUN — MPH PEHICHUH Y4eOHO-HCCIIEAOBATEIbCKUX 331a4 T0
M3Y4YEHHUIO CBOHCTB, CIOCOOOB IOJYYEHHS M PAclO3HABAHHMS OPTaHWYECKHX BELIECTB; BIAJETh NPAaBHJIAMU 0€30MacHOTO OOpamieHus ¢ eIKHMH, TOPIOYNMH ¥ TOKCHYHBIMH
BEIIECTBAMH, CPEICTBAMHU OBITOBOM XUMHH; OCYIIECTBIISATH MOUCK XUMUIECKOW MHPOPMAIIMH 10 Ha3BaHUAM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpPMYJIaM BELIECTB.
BuinyckHuk na y2nyonennom ypoeHe noiyuum 603MOHCHOCIb HAYUUMBCA: DOPMYIUPOBAMb Yelb UCCIe008ANHUSA, 8bl08USAMb U NPOBEPAMb IKCHEPUMEHMANLHO 2UNOMe3bl
0 XUMUYECKUX CBOUCMEAX 6eujecms HA OCHOBE UX COCMA8A U CMPOEeHUs, UX CHOCOOHOCMU GCMYNAmMb 6 XuMUdeckue peaxkyuu, 0 xapakmepe u npoOyKmax pasiuiyHbiX
XUMUYECKUX Peakyutl;, CAMOCMOAMENIbHO NIAHUPO8AMb U NPOBOOUMb XUMUUECKUe IKCNepUMEHmbl ¢ CoONooeHueM npasuni 6e30nacHou pabomel ¢ Gewjecmeamu u
1abopamopubviM 060pyO08aHUEM, UHIMEPNPEMUPOBAMb OAHHbIE O COCTNABE U CIMPOEHUU BeUeCh8, HOTYUEHHbIE C NOMOUBIO COBPEMEHHBIX (DUSUKO-XUMULECKUX MEeMOO08.

85 1 Hed s 1 mpomykThI €€ N3y4eHne HOBOTO XapakTepu3yloT COCTaB U OCHOBHBIE HAIIPABJICHUS YdeHuk Ha yriy0JeHHOM YPOBHe
nepepaboTKH. MaTepuana HCIIOJIb30BaHUS U NIEpepadOTKu HEPTH, HAYYMTCH:
IIPUPOAHOTOra3a U KAMEHHOIO yIJIA. 3HaTh NPUPOIHBIE UCTOUHUKH
CocTaBisIOT CpaBHUTEIBHBIE U 0000LIaONIE YIIE€BOIOPOJIOB, CIIOCOOBI TEpepadOTKU
CXEMBI. HedTH.OnepupoBaTb NOHATHAMHU
«KPEKUHIY, KITUPOIIHU3Y», «PUPOPMHUHTY.
86 2 KokcoxuMudeckoe Ipou3BOACTBO. | M3yueHne HOBOTO
MaTepunalia OOO0CHOBBIBAIOT MPAaKTHYECKOE HCIOJIb30BaHUE
OpPTaHWYECKHUX BEIIECTB M UX PEaKIuil B
MIPOMBILIJIEHHOCTH U OBITY;
87 3 . . Y4eHHK Ha yriiy0JeHHOM YPOBHE
IIpupoaHbIi 1 TOMYTHBIN N3ydeHue HOBOTO
. [IpencraBnaoT myTH perieHus rio0arbHBIX HayunTcest: OOBSICHATD OTIUYNS
HE(TAHOM Ta3bl. Mmarepuana
po0JIeM, CTOSIIIHUX MEPe] YeTOBEUECTBOM: TEPMHUYECKOTOKPEKHHTA OT
9KOJIOTMYECKUX, JHEPTETUUECKHX, CHIPbEBBIX, H POJIb | KaTaJUTHYECKOTO. XapaKTepHU30BaTh
XMMUH B PELICHUH 3THX MPOOIIEM. OCHOBHBICHAIPABJICHHS [NTyOOKOH
88 4 nepepaboTKH HEPTH
IIpoMbIIIEeHHBIN OpraHUYECKUil N3yuenune HOBOroO
CHHTC3 Marepuana




N Ne Tema ypoxa DopMbl
nm |B OpraHmu3aunuu OcHOBHBIE BU/ABI IEATEIbHOCTH I[IpenMeTHBbIE pe3yJIbTATHI
Teme yueOHOM
JAesiTeJIbHOCTH
89 5 CuHTE3 MEeTaHoIa ¥ 3TaHoJa. N3yuenue HoBOTO
Marepuana XapakTepu3yroT OpraHHYECKUe BEUIECTBA IO
COCTaBY, CTPOCHUIO U CBONCTBAM, yCTAHABINBATH
MIPUYUHHO-CIIEJICTBEHHBIE CBS3H MKy TaHHBIMU
XapaKTEepPUCTUKaMH BEIIeCTBa
90 6
IIpou3BoACTBO YKCYCHOM KUCIIOTHL. | M3ydeHure HOBOTO OCyIIECTBISIIOT TOMCK XUMHYECKOH HHOpMALIH
Marepuana 10 Ha3BaHUSAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM
(hopMynam BeLIEeCTB.
91 7 OO01ue MOHATHS O CUHTETHYeCKUX | M3ydeHne HOBOTO YdeHHnK Ha yriIy0JIeHHOM YpPOBHE
BBICOKOMOJICKYIISIPHBIX Marepuaa YcTaHaBIMBaOT 3aBUCUMOCTD PEaKIIMOHHOM HAYYMTCS:
COCIMHEHHUSX. CHOCOOHOCTH OPTaHUYECKUX COCAMHCHUHN OT OnepupoBaTh TOHITUSIMH «MOHOMEDY,
XapakTepa B3aMMHOTO BIMSHUS aTOMOB B MOJIEKYJIAX | «IOJFIMEP»,
C LIENIbIO MPOTHO3UPOBAHUS IPOIYKTOB PEAKIINH; «COIOJIUMEP» ,«CTPYKTYPHOE 3BEHOY,
92 8 Pemaror 3a/1a4H. CaMOKOHTPOJIMPYIOT, | «CTETICHB
CaMOOILICHUBAIOT, MPUHUMAIOT peLieHust u | MOIMMEpU3ANNY, KIIOTUMEPHU3ALAAD,
OCYIIECTBIISIIOT OCO3HAHHBIN BHIOOp B yueOHoi u | «TIOTHMKOHICHCALNSD).
MO3HABATEIBLHOU €S TEILHOCTH.
IInacTmaccsL. N3y4eHnne HoOBOTO Y4yeHuK Ha yriiy0JIeHHOM YpOBHe
MaTepHana Opranm3yor  yuebHOE COTPYAHWMECTBO U | yavuyyes::
93 9 COBMECTHYIO  JEATEIBHOCTh C  yYHATEIEM U | OOBsICHSITH 3aBHCHMOCTD CBOHCTR
CBEPCTHHKaMM, paboOTalOT HWHAUMBUAYAJBHO M B | BEIIECTB OT MX COCTaBa M CTPOCHUS.
IpyIIIe, Haxos obIIee PElICHHE. CaoiicTBa miacTMacc XapakTepu30BaTh
CITOCOOBI MOTYYIESHUS, CBOMCTBA U
CaMOCTOATENLHO ONPENENSIOT IENH JEATENLHOCTU U | O0JNACTH NPUMEHEHHS H3Y4aeMbIX
COCTABISAIOT IUIAHBI MEATEILHOCTH, CaMOCTOSTEIbHO | BCIICCTB. H?HB3OBaTLC’1
OCYIIECTBIISIOT, KOHTPOJIUPOBATh U KOPPEKTUPYIOT HH(popMaIHe H3 APyrux MCTOYHHUKOB
94 10 ] JUTSI TOATOTOBKH KPATKUX COOOIICHUH.
NEeSTeTPHOCTh;  WCIOJB3YIOT  BCE  BO3MOJKHBIE
IMpakTuyeckas padora Ne 8. Pemienue pecypehl Ul JOCTHKEHMs MOCTABICHHBIX LENeH M | YYeHHK HA YIiIy0JeHHOM ypOBHE
Pacno3naBanue miacTmacc. OKCIICPUMEHTAJIbHBIX peanu3anuu  MJIAHOB  JACATCIIBHOCTH, BLI6I/Ipa}OT HAYYUTCH:
3a1a4 Ha IIpoBOANUTE XUMUYECKUI IKCIIEPUMEHT




N Ne Tema ypoxa DopMbl
nm |B OpraHu3anun OCHOBHBIE BUBI JeATEILHOCTH I[IpenMeTHBbIE pe3yJIbTATHI
TemMe yueOHOM
AeATEeILHOCTH
pacn03HaBaHHe yCHCIHHI)IC CTpaTeFI/II/I B pa3HI/ILIHI)IX CI/ITyaHI/ISI)( 110 paCHO3HaBaHI/IIO
IJIACTMAcC miactMacc.HabaronaTe ¥ ONMCHIBATH
95 11 HaGumronatoT 1 onuchIBaTh XUMUYECKHE PEAKIIMU. CaMOCTOATENILHO MPOBOJUMBIE OIIBITHI
Co3/1a10T, IPUMEHSIOT M NPE0OPa30BHIBAIOT 3HAKU U | YMETh 00paIaThCs ¢ FOPIOYUMH 1
CHIMBOJIBI, MOJIEITH M CXEMBI IS pelreHns yaeOHpix u | TOKCHIHBIMH BEIICCTBAMM,
[03HABATEIbHBIX 3a/1a4. J1abopaTOPHBIM 000PYIOBAHHUEM.
CuHTeTHYECKHE KayIyKH. N3yuenne HOBOTO Y4eHuK Ha yriIy0JIeHHOM YPOBHE
MaTepuana OnpenensoT  TMOHATHSA,  CO3JalOT  000OIICHMS, P—
96 12 YCTaHABJIMBAIOT ~ AHAJOTHH,  KJIACCU(DUIMPOBATH, | O)GLaCHITE 3aBHCHMOCTE CBOMCTE
CaMOCTOATENLHO BBIOUPAIOT OCHOBAHUA M KPUTEPHUH | BEIIECTB OT MX COCTABA M CTPOCHMS.
I Knaccu(pMKalWK, YCTaHAaBIMBAKOT TNpuuuHHO- | CBOWMCTBA KaydyKoB. XapakTepU30BaTh
CIIeICTBCHHBIE CBSI3H, CTPOST noruyeckoe | CIOCOOBI IOIYYCHIS, CBOHCTBA U
paccyKneHue,  yMmo3akiaodeHue  (MHAYKTHBHOE, 001acTH NPIMCHCHNS H3Y1aeMBIX
BemiectB. Ilonp30BaThCs
He}lyKTI/IBHOC U 110 aHaJIOI‘I/II/I) M OCJIA0T BBIBOJHBI. o
nHpOpMaIen u3 Jpyrux KCTOYHUKOB
97 13 JUTSI TIOATOTOBKH KPATKUX COOOIICHUN

CuHTeTHYecKre BOJIOKHA

HBy‘ICHI/Ie HOBOI'O

Marepuana

IIpakTHyeckas padoTa Ne 9.

Pacnio3naBanue BOJIOKOH JlaGoparopHbrii
MPaKTUKYM

Y4yenuk Ha yriy0J1eHHOM ypPOBHe
HAYYHUTCH:

OOBICHATH 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa U CTPOCHUSI.
CBolicTBa M BOJIOKOH
XapakTepruzoBarh CIIOCOOBI
MOJTy4eHMsI, CBOMCTBA U 00JIacTH
MPUMEHEHUS M3Y4aeMbIX

BemectB. Ilomp30BaThCs
nHpOpPMAIUEH U3 JPYTUX HCTOUHUKOB
IUISL TIOATOTOBKH KPATKUX COOOIICHHIM.

YdyeHuk Ha yriay0JaeHHOM YPOBHe
HAYYHTCH:

IIpoBOUTH XUMHUUYECKUHN IKCTIEPUMEHT
10 PacliO3HABAHUIO
BOJIOKOH.HaOmronaTh v ONHCHIBATH
CaMOCTOSATEIbHO MPOBOAUMBIC OTBITHI




N Ne Tema ypoxa DopMbl
mn | B OpraHu3anun OcCHOBHBIE BU/BI IeATETLHOCTH I[IpenMeTHBbIE pe3yJIbTATHI
Teme yueOHOM
NeATETbHOCTH
Y4eHHK Ha yIiIy0JIeHHOM YpPOBHE
HAYYHUTCSI:
YMeTh 00pamaTbesi C TOPIOYUMHE U
TOKCHYHBIMH BEIIIECTBAMH,
abopaToOpHBIM 000PYIOBAHUEM.
[TonsiTHE O KOMITO3UITMOHHBIX Nzyuenne HOBOTO Yd4eHnK Ha yriIy0JIeHHOM YpPOBHE
MaTepHaiax. MaTepuaa HAYYMTCS:
XapaxkTepu3oBaTb KOMIIO3UTHBIE
Marepuaibl. OOBICHATH MEPCIICKTUBBI
WCHOJIb30BAHMS KOMITO3UTHBIX
MaTepHuaioB
98 14 [MonsTHE O XMMUYECKOM dKoJIoTHU. | V3yueHne HOBOTO [Ipencrasmsror MyTH pemeHus] TJIO0ANbHBIX | YUYEeHHK HA yrJIy0JIeHHOM YpPOBHE
MaTepuala npobjeM, CTOAIMMX Tepel YeJIOBEYECTBOM, U | HAYUMTCH:
MIEPCIIEKTUBHBIX HaIpaBICHUN pasButus | Mcrnosp3oBath MprHOOpETEHHbIC 3HAHUS
99 15 YTIIeBoI0OpOABI ¥ UX MPOU3BOJIHBIE, | M3yueHne HOBOTO XUMHYECKUX TEXHOJIOTHI, B TOM YHUCIIC TEXHOJOTHH | M YMEHUS B IPAKTUICCKON
BPEIHBIC /I IPUPOJIBI U 37I0POBbsI | Marepuaia COBPEMEHHBIX MaTepuajoB c Pa3IMYHON | NESITEIHLHOCTH M MOBCEIHCBHON KU3HH
YeNoBeKa. (YHKIIMOHATLHOCTBIO, BO300HOBJISIEMBIX | JUIS 9KOJOTHYECKHA TPAMOTHOTO
HUCTOYHHUKOB CBIPbs, TepepadOTKM M YTWIM3ALWHU | OBEIEHUs B OKpY>Kalollel cpeze.
100 | 16 O06006111eHre 3Hanni 1o TeMaMm 15— | O0o0Iarommii MIPOMBIIIICHHBIX ¥ OBITOBBIX OTXOOB. O11eHUBAaTh BIIMSTHUE XUMHUYECKOTO
17 3arpsI3HEHUs OKPY Karollleil cpelibl Ha
KonrposbHo- OpTraHu3M YelIOBEKa U JIPYTUE KUBBIC
101- HroroBasi kKoHTpoJIbHas paboTra | 000oOLIaArOIINiA OpTaHHU3MBI.
102 M0 KypCYy OPraHu4eCcKoil XUMHHU IIpoBepka 3HaHMH

y4aluxcs 1o Kypcy




