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IMOSICHUTEJIBHAS 3AIINCKA

Pa6ouas nporpamma mo xumun st 10-11 kmaccoB (0a30BOT0 YpOBHS) SIBJISIETCSI COCTABHOM YacThI0 OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOT'O
obmiero oopaszosanus (OOIT COO) MAOY COIII Ne 48 ropona TroMeHU U COCTaBJICHA HA OCHOBE:

1. 3akona P® «O06 obpazoBanuu B Poccuiickoit @eneparun» ot 29.12.2012 Ne273-D3 (B AcCTBYIOIIEH pelaKIUm);

2. @enepalibHOTO TOCYJApPCTBEHHOIO OOpPa30BaTEIbHOIO CTaHAAapTa CpPeAHEro oOuero oOpa3oBaHUS, YTBEP)KICHHBIM IPHUKa3oM MUHIIPOCBELICHUS
Poccum ot 17.05.2012 Ne 413 (B meiCTBYIOIICH pEIAKIIHH ).

3. Ilpukaza MunucrepctBa npocsenienus Poccuiickoit denepammu ot 12.08.2022 Ne 732 «O BHeceHUMH M3MEHEHUH B (efepaabHbI TOCYAapCTBEHHBIN
0o0pa30BaTeNbHBIN CTAaHIAPT CpeaHEro o0IIero oopa3oBaHus, YTBEPKICHHBIN MpruKkazoM MuHncTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit deneparuu ot
17 mast 2012r. No413»;

4. Ilpukaza Munnpocsemieaust Poccuu ot 18.05.2023r. Ne 371 «O06 yrBepkaeHuu QenepaibHO 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHEro OOIIEro
o0pa3oBaHU.

5. Ilpukaza MunuctepctBa mpocsemienuss PO «llopsagox opraHuzanmuy M OCYIIECTBICHHsS O0pa30BaTEIbHOW JEATEIBHOCTH IO OCHOBHBIM
001Ieo0pa3oBaTeIbHBIM TIPOTPaMMaM - 00pa30BaTEIbHBIM MPOTPAMMaM HAYaJIbLHOTO OOIIETro, OCHOBHOTO OOIIEro W CpeJHEero oOImero oOpa3oBaHUs,
yTBEpkKACHHBIN MpukazoM MuHucTepcTBa oOpasoBanus u Hayku Poccuiickoit @enepannu ot 22.03.2021 r. Ne 115» (B aeiicTByromeit peakiuun);

6. IIpuka3za Munnpocsemienus Poccun ot 09.10.2024 Ne 704 «O BHeceHHHM U3MEHEHUI B HEKOTOphIE TPUKa3bl MUHUCTEPCTBA pocBeieHust Poccuiickoi
denepanuu, kacarouecs (eaepanbHbIX 00pa30BaTENbHBIX MPOrpaMM HavyajabHOTO OOIIEro oOpa3oBaHUs, OCHOBHOTIO OOIIero oOpa3oBaHUs U CPEIHEro
o01ero 0opa3oBaHUs»

7. Ilpukaza MunucrepctBa npocsemieHus Poccuiickoit @eaepauun ot 20.05.2020 Ne 254 «OO6 yTBepxkaeHUM (elepanbHOr0 MepeyHs y4eOHUKOB,
JIOMYIIEHHBIX K HUCIOJb30BAaHUIO TPU pEATU3alMU HMEIOLIUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM HauyalbHOIO OOILEro,
OCHOBHOT'O 00IIero, cpeaHero obmero o0pa3oBaHHs OpraHU3alMsIM, OCYLIECTBISIOIIMM 00pa30BaTElIbHYIO JEATENbHOCTh» (C JONOJHEHUSMH U
W3MEHEHUSMHU B JICUCTBYIOIICH pEaKIIvM );

8. Konuenuuu yyeGHOro npeamera «Xumus»

9. Tlporpammsl Boctiutanust MAOY COIL Ne48 ropona TromeHnu;

10. VYuebnoro mnana MAOY COL Ne48 ropona Tromenu, yreepxkaenHoro npukazoM MAOY COLI Ne 48 ropona Tromenu;

11. [Tonoxenus o paboyux mporpammax 1Mo ydeOHOMY MpeIMEeTy Meaaroros, yreepxkaeHHoro npukazoM MAQOY COIIl Ne48 ropoma Tromenu (B
NENCTBYIOLIEH pe/laKIuu);

12. @enepanbHOil  pabouell mporpaMMmbl  cpeiHero obOmiero ooOpazoBaHus «Xumus» (6a3oBbli  ypoBeHb) i 10-11-x  kiaccoB

o01eo0pa3oBaTeNbHBIX Oprauu3anui, 2025 r.

[IporpamMma 1o XMMUM Ha YpOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMBI cpetHero oouero oopazoBanus, npeacrasieHHbXx B PI'OC COO, ¢ yuerom KoHueniun npenoaaBanus yueOHOTo MpeaMeTa
«XuMus» B o0pa3oBaTenbHbIX opranu3anusax Poccuiickoit deneparnu, peanu3yronx OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJI0XEHUN
benepanbHO paboyelt MpOorpaMMbl BOCIIUTAHHUSL.
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OCHOBY TIOJTXOJIOB K Pa3pa0bOTKe MPOrpaMMbl IO XUMHUH, K ONPEACIICHUI0 00IIel cTpaTeruu o0ydeHus, BOCIIUTAHUS U Pa3BUTHSL 00YyUaIOMUXCsI CPEICTBAMU
yaeOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE cOCTaBUIIM KOHIeNTyalbHbIe mojoxkeHuss @I'OC COO o B3auM0o00yCI0BIECHHOCTH
IeJICH, CONIepKaHus, pe3yIbTaTOB 00yUeHHUs U TPEOOBAHUI K YPOBHIO MIOJITOTOBKH BBITYCKHHUKOB.

B cooTBeTcTBHU C TaHHBIMU MOJIOKEHUSIMH [TPOrpaMMa 1o XUMUH (0a30BbIl ypOBEHB) Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHUs:

yCTaHABJIMBACT 00s13aTe/IbHOE (MHBAPUAHTHOE) MPEIMETHOE COJACPIKaHKE, ONMPEAesieT KOJTMUSCTBEHHBIC U KaYeCTBEHHbBIC €r0 XapaKTePUCTUKU Ha
KaXXJIOM dTare U3y4eHUs MpeaMeTa, IpeaycMaTpiuBacT MPUHIUIBI CTPYKTYPUPOBAHHUSI COJICPIKAHMSI U PaCIIPECIICHHS €ro 110 KilaccaM, OCHOBHBIM paszeiiam
U TeMaM Kypca;

JTaeT TpPUMEpPHOE pachpeselieHne y4eOHBIX YacoB IO TEMAaTHMUECKUM paslielaM, PEKOMEHAYET NPUMEPHYI0 TMOCIEeI0BATEIbHOCTh U3YYEHUs
OTJENBHBIX TEM Kypca ¢ YY4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH, JJOTMKH Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaronuxcs
10 — 11 knaccos;

JTAeT METOJMYECKYIO MHTSPIIPETALINIO [IEeICH H3yUeHUS MPeMETa Ha YPOBHE COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEITHEr0 001Iero oopa3oBaHus,
COJICPIKATEIIBHON XapaKTEePUCTHKK IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOM OOpa30BATEIbHON MPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(JINYHOCTHBIX, METApPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHMJIOB Y4€OHO-II03HABATEIbHOW JAEATEIBHOCTH O0YYaroIIErocs IO OCBOEHUIO COJECpKaHHUS
npenMera. [lo BceM Ha3BaHHBIM TMO3UIMSAM B MPOTpaMMe MO XUMHH COOJIIO/IEHa MPEeMCTBEHHOCTh C (efepanbHON pabodeld MporpaMMoil OCHOBHOTO
oO1ero oopazoBanus Mo XxuMuu (st 8—9 KiaccoB 0Opa3zoBaTEIBHBIX OpraHu3aIfii, 0a30BbIid YPOBEHD).

[IporpaMMa M0 XHWMHHU SIBIISIETCSI OPUEHTHUPOM I COCTaBIEHHs pabodMX MPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEAJOKUTh CBOM MOIXOA K
CTPYKTYPUPOBAHHUIO W TIOCIEIOBATEIIBHOCTA M3YYECHHsI yueOHOTO Marepuasa, a TakKe CBO€ BHUJECHHWE OTHOCHUTEIHHO BO3MOXXHOCTH BHIOOpA BapHaTHUBHOU
COCTaBJISIONICH cofepKaHUs MpeaMeTa JOMOJIHUTENBHO K 00s13aTeNbHOM (MHBAPHAHTHOI ) YaCTH €ro COJIePKaHusl.

XuMuyeckoe 00pa3oBaHME, TIOJYy4YaeMOE€ BBITYCKHUKaMU 0OLIe00pa30BaTeIbHOW OpraHu3aluy, SBISIETCS HEOTbEMJIEMOW 4YacThlo UX
00pa30BaHHOCTU M CIYXKUT 3aBEPIIAIONIUM JTAllOM pPEaTU3al[ii Ha COOTBETCTBYIOIIEM 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX IETOCTHON
CHUCTEME XUMHUYECKoro obpazoBanus. KitoueBble IEHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB MPUPOJbI, (HOPMHUPOBAHMSI MUPOBO33PEHUS U OOIEH KyIbTYypbl
YeloBeKa, a TaKKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO W TMPUPOAHON cpene. Peanmsyercs xumudeckoe o0Opa3oBaHUeE
oOyyaroluxcsi Ha ypoBHE CpeHEero oO1iero oopa3oBaHus CpeACcTBaMH Y4eOHOTO IIpeaMeTa « XUMUs», COIepKaHUE U MIOCTPOSHHE KOTOPOTO ONpe IeieHbI B
porpaMMe Mo XUMHUHU C YUeTOM CHEelU(PUKH HAYKU XUMHH, €€ 3HaYCHHs B TIO3HAHHWH MPHUPOABI U B MaTepUATbHON KU3HU OOIIECTBA, a TAKXKE C YIETOM
OOIIUX TIeJIeH U MPUHITUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeTHero 001ero oopa3zoBanus B Poccuiickoit deneparuu.

HpI/I q)OpMI/IpOBaHI/II/I COACPIKAHUSA IPpCAMETA «XHUMHU YYTCHBI CIICAYIOIIUC ITOJIOKCHHUA O CHCLII/I(bI/IKC 1 3HAYCHHUU HAYKU XUMUHU.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTPAeT 0COOYI0 POJb B CO3JJaHUU HOBOM 0a3bl MaTepuaIbHOW KYJIbTYpbl, BHOCUT CBOIl BKJIaJ B
(dbopMUpOBaHHE PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IEIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIeM MHpPE KaK O €IUHCTBE MPHUPOABI U
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4enoBeKa, KoTopoe (opmupyercs B XMMHHM Ha OCHOBE IMOHMMAHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOMIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOSHHEM BEIIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSAMH MPUMECHCHHSI.

CoBpeMeHHasi XUMHUsI KaK HayKa CO3UIAaTeNbHas, HayKa BBICOKMX TEXHOJOTHI HAMpaBiIeHA Ha pPEIICHUE TI00ANBHBIX MPOOIEM YCTOWYHUBOTO
Pa3BHUTHS YEJIOBCUECTBA — CHIPHEBOM, YHEPreTHYECKOM, MUIIECBOM, YKOJOTHYCCKON OS30IacCHOCTH U OXPAHBI 3J10POBbs. TECHO B3aWMOJCHUCTBYS C APYTHMH
€CTECTBCHHBIMHU HayKaMH, XUMUs CTaa HEOThEMJIEMOW YacThi0 MUPOBOM KYJIBTYPHI, HEOOXOIMMBIM YCIIOBUEM YCIICITHOTO TPYIa U KU3HU KaXKJOTO YICHA
oO1iecTsa.

B cootBercTBHM ¢ 0OUIMMU LIETSMU M NPUHLIUIAMHU CpEAHEro o01ero odpazoBaHus cojep;kaHue npeamera «Xumus» (10 — 11 kmacesl, 6a30BbIi
YPOBEHb M3Yy4YEHHUs) OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJATOTOBKY OOydYalolMXcs, HEOOXOAMMYIO MM JJs BbIPaOOTKU
MHUPOBO33PEHYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKMU3Hb COLIMYMA, MPOAOJDKEHHsSI OOpa3oBaHHs B PA3JIMYHBIX OOJACTAX, HE CBI3aHHBIX
HEMOCPEJCTBEHHO C XUMHEH.

CocrapmsitoliuMu nipeMeTa «XuUMUs» ABISAOTCA 0a30Bble Kypchl — «Opranuyeckas Xumus» U «OOIas U HeopraHuueckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIep’KaHMsI KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HayKM: CUCTEMa 3HAHWH MO HEOPraHWMYECKOW XMMHUM (C BKIIOYEHHEM 3HAHUN U3 0OLIei
XUMHH) U OpraHnyeckol Xxumuu. @opMUpOBaHUE JAaHHOW CHCTEMBbl 3HAHUM MPHU U3YYEHUU IperMeTa 00ecledrBaeT BO3MOKHOCTh PACCMOTPEHUSI BCErO
MHOTr000pa3usi BeLECTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepkanusi KypcoB — «Oprannueckas xumus» u «OO0mas U HeopraHudeckas XUMus» cHopMUpoBaHa B MporpamMme Mo XUMHH Ha
OCHOBE CHCTEMHOI0 MOAXOAAa K M3YYCHHIO y4eOHOro Marepuaia U OoOyCIOBJIEHA HCTOPHYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHHMI Ha OIpeIeleHHBIX
TEOPETHYECKUX YPOBHsSIX. B Kypce opraHmueckol XUMHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPHH CTPOCHHUS OPraHHMYECKUX
COCIMHEHMI, a TAaK)KE HA YPOBHE CTEPEOXUMHUYECKHUX UM DNIEKTPOHHBIX MPECTaBICHUN O CTpoeHUH BelecTB. CBeleHus 00 n3y4aeMbIX B Kypce BeIIecTBax
JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJOB JO CIOKHBIX OHMOJOTHYECKHM aKTUBHBIX COCIMHEHUU. B Kypce opraHmueckoll XWMHU TOJIYyYalOT pa3BUTHE
chopMUPOBAaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs MMEPBOHAYAIBHBIE MPEACTABICHUS O XMMHUECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKON PEeaKInu.

B npeamere «Xumus» 6a30BOro ypoBHsI pacCMaTpHBAETCs M3YUYEHHBI HAa YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs TEOPETHUECKUH MaTepual u
CbaKTOJ'IOFI/I‘IeCKI/Ie CBC€ACHHUA O BFEIICCTBAxX H XUMHYECKOHN PCaKkmuu. TaK, B YaCTHOCTH, B KYypcCe€ «061]_[35{ N HCOPraHUYCCKass XHUMU» O6y’~IaIOH_[I/IMC$I
MPEOCTABIIAETCSI BO3MOXKHOCTh OCO3HATh 3HAUYEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJIOTMYECKUX MO3MLUH, TIy0ke MOHATh
HCTOPUYECKOE U3MEHEHNE (QYHKIINI 3TOro 3aKkoHa — 0T 00001aro1Ie 10 0OBSICHSIOMIEH U TPOrHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BaKHEHINUX BELIECTBAX, UX COCTaBe, CTPOCHMM, CBOMCTBAX M IPUMEHEHHUH, a TAKXKE O XMMHUYECKUX DPEAKLUAX, UX
CYUIHOCTH M 3aKOHOMEPHOCTSIX NMpoTeKaHus jaonoiHsercs B Kypcax 10 u 11 xnaccoB snementamu ®exnepanbHas paboudas mporpamma | Xumus. 10-11
Kiacchl (0a30BBI YpOBEHb) 6 COAEpIKaHUS, UMEIOIIUMH KYJIbTYpPOJIOIMYECKHH M MPUKIAAHOM XapakTep. JTH 3HaHUS CHOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XMMUH C APYIMMH HayKaMH, paCKpbIBAlOT €€ pOJib B TO3HABATEIBHON U MPAKTUYECKOM JEATEIIbHOCTH YEJI0BEKA, CIOCOOCTBYIOT BOCIIUTAHHIO
YBa)KEHUS K IPOIIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTHUECKUX MPHIIOKEHUH XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBbIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KpUTHUECKH OCMBICIMBATh MH()OPMALIUIO U MPUMEHATH €€ s MOMOJHEHUs 3HaHUM, pelIeHus
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WHTEJUICKTYAIbHBIX W JKCIEPUMEHTANIBHBIX HCCIeNOBaTeNIbekuX 3anad. CoaepkaHue y4eOHOTO mpeaMmeTa «XUMHUS» JIaHHOTO YPOBHS HM3y4YCHHS
OPHUEHTHPOBAHO Ha (HOPMUPOBAHHE y OOYYAIOIIMXCS MHUPOBO33PEHUYCCKON OCHOBBI JIJIsi MOHUMAaHMs (UIOCOPCKUX HICH, TaKUX KaK: MaTepHalbHOE
€IMHCTBO HEOPTAHUYECKOTO ¥ OPTaHUYECKOTO MHPa, 00YCIIOBICHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOCHHEM, IT03HABAEMOCTh MPUPOTHBIX SIBJICHUN
MyTEM JKCIIEPUMEHTa U PEIICHUS MPOTHBOPEYUN MEXAY HOBBIMH (DaKTaMU W TEOPETHUYCCKHUMHU IPEANOCHUIKAMHU, OCO3HAHWUE POJIM XMUMHH B PEIICHHUH
IKOJIOTHUYECKUX TPOOIIEM, a TaKkKe MpoOIeM cOepeKEeHUs YHEPTETHUSCKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX TEXHOJIOTHN U MAaTEPUAIIOB.

B mnane pemienus 3agad BOCHHUTAHMSI, Pa3BUTUS M COLMAIM3AlMU OOyUYaIOIIUXCs MPUHATHIE MPOrpaMMON MO XUMHUHU MOAXOAbl K OIPEIEICHUIO
COJIEp’KaHUsl M TOCTPOSHUSI TpeaMeTa MPEeayCMaTpUBAaOT (OpPMHUpPOBAHUE Y OOYYAIOIIUXCS YHUBEPCAIBHBIX Y4YEOHBIX NEHCTBUI, MMEIOIUX 0a30BOE
3HAYEHUE TS PA3JIMYHBIX BUAOB JEATEIILHOCTH: PEIICHUS IPoOieM, MONCKa, aHaau3a u 00paboTku HHGOpMaIuU, HEOOXOAUMBIX ISl MPUOOPETEHUS OTbITa
MPAKTUYECKON M UCCIEA0BATEIBCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUH.

B npakTuke mpenojnaBaHus XMMHU KaKk Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMsS TaKk M Ha YpPOBHE CpelHero obmiero oOpa3oBaHUS, MPHU
OTIPENICTICHUU COJIEPKATCIIbHOW XapaKTePUCTUKU LIeJie W3Y4YeHHUsS MpeJIMETa HalpaBlIeHUEM IEePBOCTENEHHON 3HAYMMOCTH TPAIWIIMOHHO MPU3HACTCS
(dbopMUpOBaHHE OCHOB XMMHUYECKOM HAyKM Kak OO0JIACTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKOW NEATEIbHOCTH 4YeNOBeKa W Kak OJHOTO U3
KOMIIOHEHTOB MHUPOBOU KyJIbTYphl. C METOAMYECKON TOYKM 3PEHHUS TAKOM MOAXOJ K ONPEACNCHUIO IIeJieH HM3ydeHUs MpeAMeTa SBISICTCS BIIOJIHE
OTpaBJaHHBIM.

['maBHBIMM LIETSIMU U3y4YEHUS IpeaMeTa « XUMUs) Ha YPOBHE CpeHEro o01iero oopazoBaHus Ha 6a30BOM YpOBHE SIBIISIIOTCS:

q)OpMI/IpOBaHI/IC CHCTEMBl XMMHUYECKUX 3HAHUM KaK BaKHEHUIIEH COCTaBHHIOLLIeﬁ CCTCCTBeHHO-HaquOﬁ KapTUHBI MHUpa, B OCHOBC KOTOpOﬁ JICXKAT
KIIIOYCBBIC ITOHATHA, q)YHHaMGHTaJ'IBHBIG 3aKOHBI U TCOPUU XUMHUH, OCBOCHUC SA3bIKA HAYKH, YCBOCHUC W NMOHUMAHHWEC CYIIHOCTU JOCTYIHBIX O606H16HHI>1
MHPOBO33PCHYCCKOTO XapaKTepa, O3HAKOMIICHUC C HCTOpI/IeI\/’I HX PA3BUTHA U CTAHOBJICHUS

dbopMHUpOBaHNE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEHIECTB U XUMHUYECKUX PEAKIUH, HEOOXOIUMBIX JIJIsi IPUOOpETEHUs
YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKHX SIBJICHUI, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U MOBCEIHEBHOM KU3HU; DenepanbHas
pabouass mporpamma | Xumms. 10—11 kmaccel (0a30BBI ypOBEHb) 7 pa3BUTHE YMEHUW M CIIOCOOOB JCSATEIHHOCTH, CBSI3AHHBIX C HAOIIOJEHUEM H
O00BSICHEHNEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOCHUEM MTPaBUII O€30MaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

CopepxarenpHasi XapaKTepUCTHKA eJel U 3a/1a4 U3y4eHHUs MpeAMeTa B MporpamMme Mo XMMUHU YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAaMH B CHUCTEME cpeaHero obmero oOpasoBaHus. CeroiHs B NpenoJaBaHUM XMMHMU B OOJIBIIEH CTENEHHM OTHAETCS MPEArouTEeHUE
MPaKTUYECKONH KOMIIOHEHTE CoJiep>KaHusl 00yueHuUsl, OpUEHTHPOBAHHOW Ha MOJTOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alnu, BiIaIeloIIero He
HaOOpOM 3HaHU, a (YHKIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CIOCO0AMHM M YMEHUSIMH AaKTUBHOTO MOJYYEHHUS 3HAHUN W NMPUMEHEHUS UX B peaJbHON
KU3HU JJIs PEeLIeHUs] MPaKTUYECKUX 3a/1a4.

B 37011 cBsI3u pu M3yvyeHUH npeaMeTa « XUMHUs» TOMUHUPYIOIEe 3HaUeHUe MTPUOOPETAIOT TaKUe LENU U 3a/1a41, KaK:
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ajanTtanus oOYyYaroIIMXCs K YCJIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MUpa, GOPMUPOBAHWE WHTEIICKTYaJTbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIHBHOMY NPHHSATHIO TPAaMOTHBIX PEIICHHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHUEM;

(dopMHpoBaHUE y OOYYAOLIMXCSl KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMH), UMEIOLUIMX YHUBEPCAIbHOE 3HAUYEHUE AJIS PA3IUYHBbIX BUIOB
JESTENbHOCTH: PEIICHHs MpoOJieM, MOKMCKa, aHalu3a U 00paboTKM HH(OpMAIUH, HEOOXOAWMBIX AJS MPUOOPETEHHS ONbITa JESATEIBLHOCTH, KOTOpas
3aHUMAaeT Ba)KHOE MECTO B ITO3HAHUU XUMMHM, a TAK)Ke Ul OLEHKHU C MO3ULMHA 3KOJI0rnyeckoi 0€30MacHOCTH XapaKTepa BIMUSHUSA BELIECTB U XUMUYECKUX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPELLY;

Pa3BUTHEC IIO3HABATCJIBHBIX MWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH o6yqafoumxc;1: CIIOCOOHOCTH CaMOCTOSTEIBLHO
HpI/IO6p€TaTI> HOBBIC 3HAHUS 110 XUMHH B COOTBECTCTBHH C ) KM3HCHHBIMH HOTp€6HOCT$IMI/I, HCII0JIB30BaTh COBPEMCHHBIC HHq)OpMaHHOHHBIe TCXHOJIOTHUM JJIA
IIOMCKAa U aHaJIn3a yqe6H0171 n Hay‘lHOHOHYJIHpHOI;'I HH(bOpMaHHH XUMHUYCCKOT'O COACPIKAHUA;

dopMupoBaHHE W Pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpblE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, INpPHU IUIAHUPOBAHUU M HPOBEJEHUM XHUMHUYECKOIO 3KCIIEPUMEHTa; BOCIUTaHME Yy OOydaroluxcs
yOeXKIIEHHOCTH B T'YMaHHCTUYECKON HAINPAaBICHHOCTH XMMHUH, €€ BAKHOW POJIM B PEIICHUH TIIO0ATBHBIX MPOOJIeM parioHAIEHOTO MPUPOAONOIB30BAHNS,
MIOTIOJIHEHHSI SHEPTeTUYECKUX PECYPCOB M COXPAHEHUs IPUPOJTHOIO PABHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOI0 OTHOILEHUS K IPUPOJE U CBOEMY
3/I0pOBbIO, a TaKXe HPUOOpPETEeHUS ONbITAa HCIOJb30BAHUS TMOJIYYEHHBIX 3HAHUN JUISl NPUHSTHUS TPAMOTHBIX DPELIEHUN B CHUTyalUsX, CBSI3aHHBIX C
XUMUYECKUMH SIBICHUSAMU.

[lenu u 3amaum u3yuyeHus npenMera «XHUMHS» HOIYYWIM MOAPOOHYI0 METOIMYECKYI0 MHTEepHperanuio B pasnene «llmaHupyemble pe3ynbTaTbl
OCBOEHHUS MPOTPaMMBbI 10 XUMHM», TAKUM 00pa3oM 00eCreueHO YeTKOE MPEACTaBIEHUE O TOM, KaKMe 3HAHUS W YMEHHS MMEIOT NMpsIMO€ OTHOIIEHHUE K
peanu3anuy KOHKPETHOM LIEIIH.

B yue6HOM maHe cpenHero obuiero o6pa3oBaHus HmpeaMeT «XUMHsS» 0a30BOro ypoBHsI BXOAMT B COCTaB MpeaMeTHOH oOmactu «EcTecTBeHHO-
Hay4YHbIE TPEIMETHI».

OO1mee yncno YacoB, pEKOMEHI0BAHHBIX JUIS U3y4eHHs] XUMUH, — 68 gacos: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

10 KITIACC
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Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHMHU

IIpenMeT OpraHMYeCKOW XUMHH: €€ BO3HMKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B IIOJIyYEHUM HOBBIX BEIECTB M MaTepHaNOB. Teopus CTpOCHUS
opranudeckux coeauHeHnit A.M. ByrnepoBa, ee ocHOBHbIe monoxeHusi. CTpyKTypHbIE (OPMYJIBl OpraHMYECKHX BeulecTB. [ OMOJIOTHS, H30MEpHs.
XuMHYecKas CBsI3b B OpraHU4ECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBiaenne o KiIacCH(PUKAIMKA OpPraHMYECKHX BemlecTB. HoMeHKIIaTypa OpraHM4ecKHX COCOUMHEHUH (CHCcTeMaThyecKas) M TpUBUAJIbHBIC
Ha3BaHUs BaKHEHIINX IpeAcTaBUTENEH KIIaCCOB OPraHNYECKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPALLEHUI: 03HAaKOMJIEHHE ¢ 00pa3lilaMy OpraHU4YeCKHUX BEIIECTB U MaTepuagaMHu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BEIIECTB, HAOJIIOJAEHUE W ONMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB I10 MPEBPAILEHUIO OPraHUYECKHX
BELIECTB IIPU HarpeBaHuH (IU1aBJIeHUE, OOYIJIMBAHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB U CTPOCHUC, TOMOJIOTHYCCKHI pAA. Mertan u 3TaH — HpOCTGfIHIHC MNpeACTABUTCIIN AJIKAHOB: (1)I/IBI/IT-ICCKI/I€ 1 XMMHYECKHE CBOMCTBA
(peaKI_[I/II/I 3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUC B IPUPOAC, IIOJTYYCHHUEC U IIPUMCHCHUC.

AJKeHEBI: cOCTaB U CTPOCHHC, TOMOJIOTHYECKHUI pAan. OTUIIeH U IMPOIUJICH — HpOCTGﬁHIHG MNpEaACTaBUTECIIN AJIKCHOB! (1)I/I3I/I‘-ICCKI/IC N XUMHYCCKHUC
CBOMCTBA (peaKI_[I/II/I TUAPUPOBAHUA, TAJIOTCHUPOBAHUSA, THAPATALIUN, OKUCJICHUA U l'IOJ'II/IMepI/BaI_II/II/I), MOJIYYCHHEC U ITPUMCHCHUC.

Ankanuensl: OyramueH-1,3 u wmetunOyramueH-1,3: cTpoeHHe, BaKHEWIIME XUMHUYECKHE CBOWCTBa (peakuusi moiauMmepusanmu). [lomydeHue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOECHHS, TOMOJIOTHYECKUH psi. ALETUJIEH — MPOCTEHIINI MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE,
¢bu3nyecKre U XUMHUYEeCKHe CBOMCTBA (peakliuy THIPUPOBAHUS, TAIOTCHUPOBAHMSI, THAPATAIINH, TOPEHHUSI ), TOTy4eHHE U IPUMEHEHHUE.

Apenbl. ben3zoin: cocraB, cTpoeHue, GU3NYECKUE U XMMHUECKHE CBOMCTBA (peaklUy TaJOTeHUPOBAaHUS U HUTPOBAHUSA), TOJydeHHE U IPUMEHEHUE.
TokcuyHOCTH apeHOB. [ eHeThYecKas CBA3b MEXAY YriIeBOLOPOAAMHU, IPUHAICKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[TpuponHble UCTOYHHMKH YTIIeBOAOPOJOB. IIpuponHslii ra3 u nomyTHble HedTsaHble ra3pl. HegTth u ee mpoucxoxaeHue. CrocoObl nepepaboTKu
He(TH: TIeperoHKa, KPeKUHI (TepMUYECKUH, KaTaluTH4YecKuit), mupoau3. IIpoaykTsl nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.
KameHnHbIi1 yrois 1 npoaykTsl ero nepepadotku. denepanbHas paboyas mporpamma

SKCHepI/IMeHTaHBHLIC MCTOABI U3YUCHUSA BCILICCTB U HUX npeBpameHHﬁ: O3HAKOMIJICHHUEC C 06pa3uaMH jaacTMaccC, KaydykKkoB U pPC3UHLI, KOJUJICKIIUN
«Hed1p» 1 «Yromby, MoaenupoBaHHe MOJIEKYJ YIJIEBOAOPOJIOB M TaJIOT€HONPOU3BOJIHBIX, MMPOBEICHUE MPAKTUYECKON pabOThI: MOJydeHUE 3TUJICHA U
HU3YyYEHHUE ETO CBOMCTB.
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PacuerHsbie 3a1aum.

Bbruucnenus no ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00beMa, KOJUYECTBA MCXOAHOIO BELIECTBA WM MPOJYKTa PEAKLUU 110 U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH).

Kucaopojacoaep:kamme oprannyeckne coeTnHeHnsl

HpeI[GJIBHBIG OIHOATOMHBIC CIIUPTHI. MeTtaHOoNI B 3TaHOI: CTPOCHUC, (1)I/ISI/IT-IGCKI/I€ 1 XUMHYECKHE CBOMCTBa (peaKI_II/II/I C aKTUBHBIMH MCTaAJlJIaMHU,
rajJorcHoBoa0OpoaamMu, ropeHHe), IIPUMEHCHUC. BOI[OpO,I[HBIC CBs3U MCXKIY MOJICKYJIaMU CIIMPTOB. HeﬁCTBHG MCTaHOJIa U 3TaHOJIa Ha OpraHru3M 4Y€JI0BCKaA.

MHoroaToMHEIE CIIMPTHI. OTUIICHTIINKOJIF U NIMOCPUH: CTPOCHUC, (1)I/I3I/I‘-IGCKI/I€ U XHMHYCCKHE CBOMCTBA (BSaHMOIIGﬁCTBHe CO IICJIOYHBIMU
MCTaJUIaMH, KAYCCTBCHHAA PCAKIMA HAa MHOI'OAaTOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHus3M 4CJIOBCKaA. HpI/IMCHeHHe TIIMOCPpHUHA U OTUJICHTIJIMKOJIA.

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMUIecKue cBoicTBa. TokcnuHocTh (heHomna. [Ipumenenne penona.

Anpnerugpl. DopMmanbaeruj, aueTanbIerui: CTpoeHue, (PU3MUeCKUe M XHUMHUYECKHE CBOMCTBA (peaklUM OKHUCIEHHS W BOCCTAHOBJICHMS,
KAaueCTBEHHbIE PEAKIINH ), IOJYyYEHHE U IPUMEHEHUE.

OaHOOCHOBHBIE TpeieNibHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHAsl KUCTIOTHI: CTpOCHUE, (U3NYECKHE U XUMUYECKUE CBOWCTBA (CBOMCTRA,
oOmue ajsi Kjacca KHUCIOT, peakuus dTepuduKaiuu), TmojydeHne u npuMeHenune. CTteapuHOBash M OJICMHOBAsl KHUCJIOTHI KaK TMPEICTABUTETN BBICIINX
KapOOHOBBIX KUCIOT. MBLIa KaK COJH BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IeHCTBUE.

CrnoxHble >Qupbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. I'miaponu3 cnoxuHbix 3¢upoB. XKupsl. I'maponus xupos. IIpumeHeHue Xupos.
buonornueckas possb JKUPOB.

VYrneBoabl: cocTaB, Kiaccudukanus yrieBoJloB (MOHO-, IW- U mojucaxapuisl). ['noko3a — npoctelmmii MoHOcaxapua: 0COOEHHOCTH CTPOECHHS
MOJIEKYJIbl, (PU3NUECKHE U XMMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcunoMm Meau(ll), okucienne aMMuauHbIM pacTBOopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAX0XKIEHUE B PUPOJIE, TPUMEHEHHEe, Onoorudeckas poiib. @otocunres. @pyKTo3a Kak U30Mep IITFOKO3bI.

KanMaJ'I H OCJJIK0JIO3a KaK IMMPUPOAHBIC MMOJIMMEPHI. CTpOeHI/IC KpaxmaJjia U HCJIJTFOJIO3bI. du3nyecKkue U XMMUUECKUE CBOMCTBA Kpaxmajia (FHI[pOJ'II/IS,
KauC€CTBCHHAA pCaKkmus C I/IO,HOM).

DKCTepUMEHTAIbHBIE METOABl M3YYEHHUs BEIECTB U WX MPEBPAILICHUI: MpOBEACHHE, HAOIIOJEHHUE M OINHCAHUE JAEMOHCTPAIMOHHBIX OMBITOB:
TOpEHHEe CIUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHCIEeHHE dTaHoyia okcuaoM meau(Il)), MHOTOaTOMHBIX CIHPTOB (B3aUMMOICHCTBUE
riutepunaa ¢ ruapokcuaoM 11 memu(Il)), anpaerunoB (okucieHne aMMHadYHBIM pacTBopoM okcuna cepedpa(l) u ruapoxcuaom menu(Il), B3aumoseiicTpre
KpaxMaja ¢ HOJI0OM), TPOBEACHUE MPAKTUICCKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacueTHbIe 3a1aun.
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Borurcnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOJYKTAa PEAKIUU MO M3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUH).

A30Tc011ep>lcanme OpraHu4eCKue COCAUHECHU A

AMMHOKHCIIOTBI KakK aM(bOTepHBIe OpraHu4€CKUueC COCAMHCHUA. du3nyeckue W XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IpuMeEpe FJ'II/IHI/IHa).
buonorunueckoe 3HaUueHNE aMHHOKHUCIOT. IlenTuapl.

benku kak npupoAHble BBICOKOMOJEKYIsIpHbIe coenuHeHUs. [lepBuuHas, BTOpUYHash U TPETUYHAsl CTPYKTypa O€lKOB. XMMHUYECKHE CBONCTBA
O€JIKOB: THAPOJIH3, JeHATYpaIHs, KAYeCTBEHHBIC PEAKIIH Ha OCJIKH.

OKcrepUMEeHTaIbHbIE METO/IbI U3YUEHHUS BEILECTB U UX MPEBpAIeHU: HaOII0JeHHe U OIIMCAHUE IEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OelKoB
IIPU HarpeBaHUH, IIBETHBIE PEAKIIUU OEIIKOB.

BBICOKOMOHeKyJIﬂprIe COCIMHCHUA

OcHOBHbBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEPHU3ALUH, CPEIHSA
MoJIEKyJsIpHass Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAUHEHUIN — MOJMMEpPU3ALNs U MOJIMKOHJEHCAMs. DKCIEPUMEHTAIbHbIC
METO/Ibl U3yUYEHHMsI BEILIECTB U UX MPEBPAIICHUI: 03HaKOMJIEHHE ¢ 00pa3lamMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.

Me:xnpeamernbie CBA3H

Peanuzamusi MeXnpeaMETHBIX CBA3€H TPH H3YUYCHUHM OpraHudecko xuMuu B 10 Kjacce OCYIIECTBISETCS Yepe3 HMCIOJIb30BaHHWE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U IOHATUN, ABJISIOIIMXCS CUCTEMHBIMU JUIS1 OTAEJIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TOHSATHUS: SIBJICHUE, HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIacCu(UKAIUs, EPHUOIUIHOCTD,
HaOI0IeHNe, U3MEpPEHUE, SKCTIEPUMEHT, MOCTUPOBAHUE.

duzuka: Marcpus, SHEprusa, macca, arToM, JJICKTPOH, MOJICKYJa, BHepFeTI/I‘ICCKI/Iﬁ YPOBE€HBb, BCHICCTBO, TCIIO, 06’I)GM, arperaTHo€ COCTOSHUE
BCIICCTBA, (I)I/I3I/I‘-ICCKI/IC BCJIIMYHUHBI U CAUHUIBI UX U3MCPCHU.

buonorus: knetka, opranusm, 6mocdepa, 0OMeH BEIIECTB B OpraHu3Me, (OTOCUHTE3, OMOJIOTHYECKH aKTHBHBIC BelIecTBa (O€IKH, YTIIEBOIbI, JKUPHI,
(bepMeHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: MUIICBBIC TMPOAYKTBI, OCHOBLI PALIMOHAJIBHOI'O0 MNHUTAaHUA, MOIOHMIUC CPCACTBA, JICKAPCTBCHHLIC W KOCMCTUYCCKHUC IIPCIiaparhl,
MaTe€puraibl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O XUMHUU HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUSA

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yabTaTaM OCBOCHHS O0YJAOIIMMHUCS ITPOTPAMM CPEIHEro 00IIero 00pa3oBaHus (JIMYHOCTHEIM,
METanpeIMETHBIM U MPEAMETHBIM). HayuHO-MeToarn4ecKkoit OCHOBOM [Tl pa3pabOTKH TUIAHUPYEMBIX PE3yIbTAaTOB OCBOCHHUS MTPOTPAMM CPETHETO OOIIETO
00pa3oBaHUs SBISETCS CUCTEMHOIECTEILHOCTHBIHN MTOIXO/.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CHCTEMHO-AEATENBHOCTHBIM ITOAX0J0OM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IIPEAMETA « XUMHUSI» HAa YPOBHE
cpeaHero o01ero oopa3oBaHMsl BbIIEICHBI CIEIYIONIUE COCTABIISIOIIUE!

OCO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPaKTAHCKOW UACHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHFHOCTH M CAMOOIIPEICIICHUIO;

HaJINn4uc MOTHBAIIUH K 06y‘IeHI/II-O; LCJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHUX Y6G)KHGHHﬁ JJMYHOCTH Ha OCHOBC KJIFOUYCBBIX I_ICHHOCTGP'I n
HCTOPUYCCKHX Tpannunﬁ 06a3oBoi HAayKH XUMHU;

TOTOBHOCTB M CIIOCOOHOCTH 06yqafomnxcs1 PYKOBOACTBOBATLCA B CBOCH ACATCIIBHOCTH HEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMU, IMMIPUCYIIUMU
HCHOCTHOﬁ CUCTEMC XUMHUYCCKOI'O O6pa3OBaHI/IH;

HaJIMYUEC IPpaBOCO3HAHUA 9KOJIOTHYCCKOM KYJBTYPEI 1 CIIOCOOHOCTH CTaBUTh eI 1 CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHOCTHERIE PE3YIbTATEI OCBOCHUSA IPEAMETA «XuMus AJOCTUTAKOTCA B CAUHCTBEC y‘Ie6HOI>i U BOCIIMTATEILHOU ACATCIIPHOCTHU B COOTBECTCTBHUU C
T'YMaHHUCTHUYCCKUMHU, COOUOKYJIbTYPHBIMHU, IYXOBHO-HPABCTBCHHBIMU HEHHOCTAMU U HACATaMH pOCCHfICKOFO rpaXxaaHCKoOro O6HI€CTBa, IMPUHATBIMU B
00I1IeCTBE HOpMaMHK U TIPAaBUJIAMHU TIOBECHHUS, CIIOCOOCTBYIOIIMMHU MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHUS INUHOCTH
00y4aroImxcs.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MpeaMeTa « XUMUS» OTPakKaroT cPOPMUPOBAHHOCTD OMBITA TTO3HABATENFHON U MPAKTHYECKOHN NeATeIbHOCTH
00yJaronuXcs Mo peann3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaxaaHcKoro BOCIUTAHMSA:

OCO3HaHHUS 00y4JaloIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPAIKY;
IIPEACTABIICHNS O COLMAIbHBIX HOPMAaX U IIpaBUjIaX MEKIMYHOCTHBIX OTHOIICHUHN B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTH ITPHU CO3JaHUN y‘-Ie6HI>IX IMPOCKTOB, PCIICHUU y‘-Ie6HBIX M IO3HABAaTCJIbHBIX 3444,
BBIITOJTHCHHU XUMHUYCCKHUX OKCIICPUMEHTOB,

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI IPYTHX IPU aHAIHU3€ Pa3InYHbIX BUAOB Y4eOHOU AEATEIbHOCTH;
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2) MaTpUMOTHYECKOr0 BOCIIUTAHMS:

HNCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTECYECTBCHHOM XUMUU,

YBaXXCHUA K ITPOLCCCY TBOPUCCTBA B obnactu TCOPHU U MPAKTUUCCKOI0 MPUMCHCHHUA XUMHU, OCO3HAHUA TOI'O, YTO JOCTUKCHHUA HAYKU €CTh PC3YyJIbTAaT
JJIUTCIIBHBIX Ha6HIOHeHHfI, KPOIIOTIMUBABIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpYyJa YYCHBIX U IIPAKTUKOB,

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEIYIONIEM aHaIM3e HH(DOPMALIMK O TIEPEIOBIX JOCTHKEHUSIX COBPEMEHHOM
OTCUYCCTBCHHOM XHNMHUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O ITOBEACHMA, CIIOCOOHOCTH OLCHUBATHL CUTyalluH, CBA3AHHBIC C XUMUYCCKHMU SABJICHUAMU, U IPUHUMATD
OCO3HAHHBIC PCUICHU, OPUCHTUPYSACHh HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH;,

TOTOBHOCTU OLICHUBATHL CBOC IMOBCACHUEC U IIOCTYIIKU CBOUX TOBapI/IH_[Cﬁ C HOSI/IHI/Iﬁ HPaBCTBCHHBIX U IIPABOBBLIX HOPM U OCO3HAHHEC HOCJ'IG,I[CTBI/Iﬁ
OTUX MMOCTYIIKOB;

4) ¢opmupoBaHus KYJbTYPbI 310POBb:

MOHMMAaHHUS IEHHOCTEN 3J0pOBOTO U OE30MacHOr0 00pasa KU3HHU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO; COOIIOICHHUS MTPaBUJI 0€30MaCHOTO OOpAIEHHSI C BEIIECTBAMH B OBITY, ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEILHOCTH,

MMOHUMaHH HNEHHOCTHU IMMPAaBUJI MHAUBHUAYAJIbHOI'O U KOJJICKTUBHOI'O 0e30macHoro MOBCACHU B CUTYyallUAX, YTPOKAIOIHNX 3I0POBBIO U JKU3HU
HMHCﬁ; OCO3HaHUusA HOCJ'IGI[CTBI/II\/’I " HCHPUATUSA BPCAHBIX ITPUBBIYCK (yTIOTpe6J'ICHI/I$I AJIKOT'0JId, HAPKOTUKOB, KypeHI/ISI);

S) TpPyaOBOro BOCHUTAHHS:

KOMMYHUKATUBHON KOMITETEHTHOCTH B y4e€OHO-HCCIIEIOBATENBCKON ACATEIIFHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHUX BHIAX
NEeSTEeIbHOCTH; YCTAHOBKHY HA aKTUBHOE Y4acTHE B PEHICHUU MPAKTUYECKUX 3a]1a4 COLUATIbHOM HAIIPABICHHOCTHU (B paMKax CBOErO KJIacca, IMIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3YYeHHIO MPodecCcHil pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE NIPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;
YBa)XEHHUs K TPYY, JIOASIM TPyJla U pe3ynbTaTaM TPYAO0BOM 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYAIBHOM TpaeKTOpUHU 00pa3zoBaHus, Oynyel mpodeccuu U peann3anu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUH, HHTEPECOB U IMTOTPEOHOCTEH 00I11ecTBa;
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6) JKO0JIOrMYecKOro BOCIMTAHMSA:

9KOJIOTHYCCKH uenecoo6pa3H0ro OTHOLICHHA K NPHUPOAC, KAK UCTOYHUKY CYIICCTBOBAHUA KU3HHU HA 36MJIC;
MMOHUMAaHUS TJI00aJILHOIO XapakTepa 3KOJIOTHYCCKUX npo6neM, BJIMAHHUSA DKOHOMHYCCKHUX IIPOLECCOB HA COCTOAHUEC HpHpOHHOﬁ n COHH&J’IBHOﬁ CpEanbI;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCII0JIb30BaHUA ,Z[OCTI/I)KCHI/Iﬁ XUMHHU OJId PEIICHHA BOIIPOCOB pallMOHAJIBHOI'O IIPUPOAOIIOJIb30BaAHNA,

AKTUBHOI'O HEMPUATHUS AEUCTBUN, IPUHOCSIINX BPEJ OKPY>KaoIllel IPUPOIHOM cpesie, yMEHUs IPOTHO3UPOBATh HEOIArONpUATHBIE SKOJIOTHUECKHE
IIOCJIEACTBYS IPEATNIPUHUMAEMBIX I€HCTBUN U NPEAOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO YKOJIOTUYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYIbTYPBI, OIbITA AEATEILHOCTH SKOJIOTHUECKON HAIPABICHHOCTH, YMEHHS
PYKOBOJICTBOBaThCS UIMH B II03HABATEIILHON, KOMMYHUKAaTHBHOM M COLIMAIILHOM MTPAKTUKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO IIPOTUBOCTOSTH U1E0JIOTUH
xemooouw;

7) LEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON NPAKTUKHY;

MOHMMAaHHUA crienUu(UKA XUMHUH KaK HayKH, OCO3HaHUS €€ poyid B (POPMHUPOBAHUH PAIIMOHATBHOIO HAYYHOT'O MBIIIJIEHUS, CO3JaHUH 11€TI0OCTHOTO
MIpe/ICTaBICHUs 00 OKPY’KaIOLIEM MHUpE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, B IO3HAHUM MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu npodaem
COXpaHEHUs IIPUPOJTHOTO PABHOBECUS;

yOEXACHHOCTH B 0C000# 3HAUMMOCTH XUMUU /171l COBPEMEHHOW ITUBUJIM3AIMH: B €€ TYMaHUCTUYECKOW HAMIPABIEHHOCTH U BaYKHON POJIH B
CO3/IaHUU HOBOU 0a3bl MaTEpUATBLHON KYJIbTYPBI, PELICHUH IT00ABHBIX TPOOJIEM YCTOMUHNBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SJHEPTeTUUYECKOI,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHUH MEIUIIUHBI, 00€CIICYCHUH YCIOBUH YCIIEITHOTO TPYAA U DKOJIOTHYECKHA KOM(MOPTHOM KU3HU
Ka)KJOT0 WieHa o0IecTBa;

CCTeCTBeHHO—HaquOﬁ IrpaMOTHOCTH: TIOHUMAaHUA CYIIHOCTH METOAO0B IMMO3HAHHA, UCITIOJb3YCMBIX B €CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH
HCIIOJIB30BATh MMOJTY4YaCMbIC 3HAHUA AJId aHAJIN3a U 00BICHEHUS IBJICHUI OKPYXaromero Mupa u npoucCxoasaiux B HEM HSMeHeHHﬁ, YMCHUA ACIaTh
000CHOBaAHHBIE 3aKJTIOUCHHS Ha OCHOBE HAay4YHBIX q)aKTOB U UMCIOIUXCA JaHHBIX C LECJIBIO IMTOJYUCHUA JOCTOBECPHBIX BHIBOJOB; CIIOCOOHOCTU
CaMOCTOATCIIBHO UCITIOJIB30BATh XUMHWYCCKUC 3HAHUA JIA PCIICHUA Hp06J'ICM B PCAJIbHBIX KU3HCHHBIX CUTYyaAllUAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENILCKOM NesITETbHOCTH; TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0Opa30BaHUIO, K
aKTUBHOMY MOJYYCHHIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMHU IMOTPEOHOCTAMU; MHTEpPECa K 0COOCHHOCTSIM TPY/Aa B PA3IUUHBIX chepax
poeCCUOHATILHOMN 1EATEIbHOCTH.
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METAIIPEIMETHBIE PE3YJIbTATDI

MeTaHpeI{MeTHHe PE3YIBTATEI OCBOCHUSA yqe6H0r0 npeamMeTa «XHUMUS» Ha YPOBHE CPECAHETO O6H.I€FO O6pa3OBaHI/I${ BKJIFOYAlOT:

3HaYuMBbIe 1)1 (POPMUPOBAHMSI MUPOBO33PEHHS 00YUAIOIIUXCS MEKIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE OHSATHUS, OTPAKAIOLINE
L[EJIOCTHOCTh HAyYHOW KapTUHBI MUpPA U CHEU(PUKY METOI0B ITO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTUs, SIBICHUE,
MIPOLIECC, CUCTEMAa, HAYUYHbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, HCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U

Apyrue);

YHUBEpCaJbHbIE YUeOHbIE IeHiCcTBHA (TI03HAaBaTeIbHBIC, KOMMYHUKAaTUBHBIC, PETYIIATUBHBIEC), o0ecTieunBaromue GopMupoBanue GyHKIMOHATBHON
I'PaMOTHOCTH U COLIMAIBHOM KOMIETEHIIMH 00yJarouxcs;

CHOCOOHOCTh 00YYaIOLINXCS UCII0JIb30BaTh OCBOEHHBIE MEXAUCIUILUIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIC IeHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE TIO3HABATEILHBIMHA, KOMMYHHUKATHUBHBIMU U PETYJIITHBHBIMU YHUBEPCATBHBIMU YICOHBIMH
EUCTBUSIMU.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble 1oruyeckue gelicTBus:
CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNENATh UEIU ASITENbHOCTH, 33/1aBast MApaMeTPhl U KPUTEPUU UX JTOCTUKEHUSI, COOTHOCUTH PE3YJIbTATHI ACSITEIBHOCTU C MTOCTAaBICHHBIMHU
LEIISIMU;

HCII0JIB30BATh IMPHU OCBOCHHUU 3HAHHH IPHUEMBI JIOTUYCCKOI'0 MBIIIJICHHUA — BBIACIIATh XapaKTCPHBIC IPU3HAKHU MOHATUH U YCTaHABJIMBATh UX
B3aMMOCBA3b, UCITIOJIB30BATH COOTBCTCTBYIOIINEC ITOHATHA IJIA 00BSICHEHHS OTACIBHBIX (I)aKTOB n HBHCHHﬁ;

BLI6I/IpaTB OCHOBAHHUA U KPUTCPUHU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKL{Hﬁ;
YCTaHABJIMBATb NPHYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTHYCCKUEC PACCYKICHUA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABIIATh 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMaTPHUBACMBIX
SABJICHHUAX, (bOpMyJ'II/IPOBaTB BBIBOABI U 3aKJIFOUYCHUA,

IPUMEHSATH B IIpOIecce MO3HAHMS, UCIIOIb3yeMble B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE) MOIEIH, TPe0Opa30BBIBATh MOICIBHBIC MTPEICTABICHHS —
XUMHAYECKHUI 3HaK (CUMBOII) 3JIeMEHTa, XUMUYecKast (opMysia, ypaBHEHHE XUMUYECKON peaKkIuK — IIPU PEIICHUH YUeOHbIX TO3HABATEIbHBIX U
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MPAKTUYECKUX 3a7a4, TPUMEHITh HA3BaHHBIE MOJIEIIbHBIE MTPEICTABICHUS JIUTS BBISBICHHS XapaKTEPHBIX MPU3HAKOB N3YYaE€MbIX BEIIECTB U XUMHUYECKUX
peaKkuui.

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:
BJIaACTh OCHOBaAMHU MCTO0B Hay‘-IHOFO IIO3HAHUS BCUICCTB U XUMHNUYCCKUX peaKHHﬁ;

q)OpMy.]II/IpOBaTB OCJIM 1 3aJa4M UCCICA0BAaHUs, HCIIOJIb30BAaTh IOCTABJICHHBIC U CaAMOCTOATCIIBHO C(bOpMy.HI/IpOBaHHBIe BOITPOCHI B KAYCCTBE
HHCTPYMCHTA ITO3HAHWUA U OCHOBBI JJIs1 (bOpMI/IpOBaHI/Iﬂ THUIIOTESBI IO IMTPOBEPKE IMPABUIIBHOCTU BBICKA3bIBAEMBIX CY)I(HGHI/Iﬁ;

BJIa/IETh HABBIKAMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHUS U MPOBEICHUS YUSHUUECKIX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUsI HAOII01aTh 32
XOJIOM TIPOILIecca, CAMOCTOATEIBLHO MTPOTHO3UPOBATH €0 PE3YNbTaT, POPMYIUPOBATH 000OIIEHNUS 1 BHIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON padoTe;

HpI/IO6p€TaTI) OIIBIT y‘-IGHPI‘-IGCKOfI HCCHGHOB&TGHBCKOﬁ u HpOGKTHOfI ACATCIIBHOCTH, IIPOABJIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY
MMOUCKY MCTOAOB PCUICHUS ITPAKTUYCCKUX 3a/1a4, IPUMCHCHUTIO PA3JIMUHBIX MCTOAOB IIO3HAHUS.

PabGora ¢ undopmanmeii:

OPUCHTHUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX I/IH(l)OpMaI_[I/II/I (Hay‘IHO—HOHy.]'IHpHaH JIUTEpaTypa XUMHUICCKOI'0 COACPIKAHUS, CIIPABOYHBIC HOCO6I/I$I,
PeCYpPChI I/IHTepHeTa), AHAJIU3UPOBATH HH(bOpMaL[HIO Pa3JINYHBIX BUJOB U (1)OpM MpEACTABJICHUA, KDUTUYCCKHU OLCHUBATH €€ JOCTOBCPHOCTL U
HEIIPOTUBOPCUUBOCTD,

bopMyIHUpPOBaTh 3aMIPOCH U MPUMEHSTH PA3IUYHbIE METOJIBI IIPH MOUCKE B 0TOOpe nHDOpMAIK, HEOOXOAMMOMN ISl BBITIOTHEHUS YU€OHBIX 3a71a4
OTIpeICTIEHHOTO TUTIA; TPUOOPETATh OMBIT UCTIOIB30BaHUS NHGOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U Pa3IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpeCTaBIeHUs HHPOpMALUU (CXeMbl, rpaduKu, TUarpaMMBl, TaOIHILIbI, PUCYHKH U APYTHE);
MCMOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MTPH paboTe C XUMHUECKOW HHPOpPMAaLIeil: MPUMEHATh MeXIpeaAMeTHbIE ((pu3nueckue u
MaTeMaTHYeCKUe) 3HaK1 U CUMBOJIBI, (hOpMYyJIbl, a00peBUATYpbl, HOMEHKJIATYPY; UCIOJIb30BaTh U MPe0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA
HarJIsTHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY chymnaeMoﬁ TCMBI B XO0AC AUajaora /M AUCKYCCHHU, BBICKA3bIBATb UACH, (I)OpMyJII/IPOBaTL CBOM NPCIIIOKCHU A
OTHOCHUTCIIBHO BBIITOJTHCHHUA HpG}IJ’IO)K@HHOﬁ 3aJa4u,

BBICTYIIATh C NPE3EHTALIMEN PE3yJIbTaTOB [TO3HABATEIBHON JEATEIbHOCTH, MOTYYEHHBIX CAMOCTOSATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU ITPU
BBITIOJTHEHUH XUMUYECKOI0 AKCIIEPUMEHTA, IPAKTUYECKOI pabOThI 10 HCCIEA0BAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, pPeau3alui yueOHOro npoeKkTa u
(GbopMyIMpPOBaTh BEIBOJBI TIO PE3yIbTaTaM MPOBEIEHHBIX UCCIECAOBAHUIN MTyTEM COTIACOBAHUS MO3ULIMI B X0 00CYXKIeHUs U OOMEHA MHCHUSIMH.
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PeryasiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

CaMOCTOSITENILHO IUIAHUPOBATh U OCYILLECTBIIATH CBOIO ITIO3HABATENBHYIO JACATEIIBHOCTD, OIPEACIIA] €€ LECIIN U 3aa41, KOHTPOJIUPOBATh U 110 MEpe
HEO0XO0AMMOCTH KOPPEKTUPOBATH MPEIaraeéMblii aITOPUTM JIHCTBUI MPH BHIOIHEHUHN YY€OHBIX U HCCIIEI0BATEIBbCKUX 33/1a4, BRIOUpATh Hanboee
3 GEKTUBHBIHN CIIOCOO UX PELLICHMSI ¢ YIETOM MTOJYyYEHHs HOBBIX 3HaHUI O BELECTBAX U XMMUYECKUX PEaKIHIX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
INPEJIMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIEC pe3yabTaThl OCBOCHUS IPOrPAMMBI CPEIHEr0 00IIero 00pa3oBaHus M0 XUMUU Ha 0230BOM YPOBHE OpUEHTUPOBAHBI HAa 00eCIieueHre
MIPEUMYIIIECTBEHHO 00I11€00pa30BaTeIbHON U OOIIEKYIbTYPHON MOArOTOBKY oOyuaronmxcs. OHU BKITIOYAIOT crienupudecKue sl yaeOHOro nmpeamera
«XUMHUS» HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI IO OCBOCHHUIO, MHTEPIIPETALIMU U TPe0Opa30BaHUIO 3HAHUMN, BUABI IEATEIHLHOCTH 1O MOTYyYCHHUIO
HOBOT'O 3HaHMSI U TPUMEHEHHUIO 3HAHUI B Pa3IMUHBIX Y4EOHBIX U PeabHBIX )KU3HEHHBIX CUTYAlIUAX, CBSI3aHHBIX ¢ XUMHUEH. B mporpamme o Xumuu
MIPEAMETHBIC PE3YIIbTAThI MPEACTABICHBI 110 TOJaM U3YUCHUSI.

K KOHLIY O6y‘leHI/I5{ B 10 K1acce MNPEAMCETHBIC PE3YJIbTATBI OCBOCHUA KypCa ((Opl"aHI/I‘ICCKaH XUMUA» OTPAXKAKOT!:

c(OpMUPOBAHHOCTH MPEACTABIEHUN O XMMHUECKOI COCTaBIISIIOIIEH €CTECTBEHHOHAYYHON KapTUHbBI MUPA, POJIM XUMUHU B TO3HAHUU SIBJICHUN
IPUPOJBI, B OPMUPOBAHUH MBILIUIEHUS U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM IS peIIeHus MPAaKTUUECKUX 3aad U
9KOJIOTUYECKN OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUN, KOTOpasi BKJIIOUAET: OCHOBOIIOJIATAIOIIME MOHATUS (XUMHUYECKHH JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka
aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas (hopmyina (pa3BepHyTas U COKpaIlEeHHas1), MOJIb, MOJISIpHAsI
Macca, MOJISIpHBIM 00beM, YIJIepOIHBIN CKeNeT, PyHKIMOHANbHAS IPpyIa, pajguKall, H30Mepus, H30Mepbl, TOMOJIOTMYECKUHN PsiJl, TOMOJIOTH, YTIJIE€BOIOPOIbI,
KHCIIOPOJI ¥ a30TCOAepKalllie COETUHEHHS, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUH U 3aKOHBI (T€opus
CTpOeHHMs opranndeckux Beniects A.M. byTnepoBa, 3aK0H COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3bIK XUMHUH;
MHPOBO33PEHYECKHE 3HAHUS, JIeXKAlllie B OCHOBE MOHUMaHUSl IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTUYECKUE CBEJICHUS O
CBOMCTBAaX, COCTaBe, MOJIYYEHUHU U O€30MaCHOM HCIIOJIb30BAaHUH BXKHEUIIINX OPraHUYECKUX BEIECTB B OBITY U MPAKTUUECKOM JesITeTbHOCTH YeJI0BEKa,;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE MPU3HAKHU MOHATUH, YCTaHABIMBATh UX B3aUMOCBA3b, UCIOIb30BATH COOTBETCTBYIOIINE
MIOHATHS PU ONMCAHUU COCTaBa, CTPOSHUS U MIPEBPAILLICHUI OPraHNYEeCKUX COeTMHEHUI; CPOPMHUPOBAHHOCTh YMEHHH UCIIOIb30BATH XUMHYECKYIO
CHUMBOJIMKY JUJIsl COCTAaBJICHHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpAIIeHHOI) (hOpMysT OpraHMYEeCKHX BEIECTB U YPaBHEHUH XUMHUYECKUX
peaxkuuii, U3roTaBIMBaTh MOAEIN MOJIEKYJI OPTaHUUECKUX BEIIECTB VISl WJUTIOCTPAIIMN UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATH MPUHAAJIC)KHOCTh U3yUYEHHBIX OPIraHUYECKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K OIMPEIEICHHOMY
KJIacCy/TpyIIme coeMHEeHH (YyrIeBoJOPOIbl, KUCIOPO U a30TCOepKAIINe COETUHEHNS, BBICOKOMOJIEKYIISIPHbIE COETUHEHHS), JaBaTh UM Ha3BaHUS 11O
cuctemarudyeckoit HomeHkatype (IUPAC), a Takke MpUBOIUTH TPUBHATBHBIC Ha3BAHUS OTACIBHBIX OPTAaHMYECKUX BEIIECTB (ITUJICH, TIPOTHIICH,
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aleTUJICH, STUJICHTJIMKOJIIb, TIIUIEpUH, (heHOI, (hOopMaNbaAeTH/I, alleTaIbICTH I, MypaBbUHAS KUCI0TA, YKCYCHAs! KHCIIOTa, OJICMHOBAs KMCIIOTA, CTeapHHOBAs
KHCIIOTa, TIII0K03a, (PPYKTO3a, Kpaxmall, [eJUTF0I03a, TIUINH ),

c(OPMHPOBAHHOCTH YMEHUS ONPEICIATh BUIbI XUMUYECKOM CBSI3M B OPraHUYECKUX COSIMHEHHSIX (OMHAPHBIE U KPaTHBIE); COPMUPOBAHHOCTD
YMEHUS IPUMEHSTh MOJIOKEHHUS TEOPHH CTPOCHHUSI OpraHndeckux Beuiects A.M. ByTtiepoBa aisi 00bsCHEHHs 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa
U CTPOEHHS; 3aKOH COXPAaHEHHs MACCHI BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh COCTAB, CTPOEHUE, GU3UIECKHUE U XMMHYECCKUE CBOMCTBA TUITMYHBIX MIPEACTABUTEIICH Pa3IMUHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIUJIEH, alleTHIeH, OyTaaueH-1,3, merunOyranuen1,3, 6€H3051, METaHOJI, 3TaHO,
STUJICHTJIMKOJIb, TIULEPHH, (EHOI, alleTalbJeru/l, MypaBbHHAsl U YKCYCHAs KHCIIOTHI, IITI0K03a, KpaxMal, [eJUTI0103a, aMUHOYKCYCHAs! KUCIIO0Ta),
WUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXK/Ty HUMH YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH C HCITOJIb30BAHUEM CTPYKTYPHBIX (hOpPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HUCTOUHUKHU YIIIEBOJOPOIHOTO ChIpbsl (HE(Th, IPUPOIHBIN ra3, yrojib), CHOCOObl UX MEpepadOTKU U
MPAaKTUYECKOE IPUMEHEHHUE MPOIYKTOB MepepaboTKH; chopMUPOBAHHOCTh YMEHUH MPOBOANTH BBIYMCICHHS [0 XUMUYECKHM ypaBHEHUSM (Macchl, 00bema,
KOJIMYECTBA MCXOJAHOI0 BEIIECTBA WM MPOJIYKTa PEAKIIUU 10 U3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJHOIO U3 UCXOJHBIX BEILECTB WIH IIPOYKTOB
peakmun); cGOpMHUPOBAHHOCTh YMEHHI BIAJIETh CUCTEMOU 3HAHMI 00 OCHOBHBIX METOaX HAYYHOTO IMO3HAHMS, UCIIOJIB3YEMbIX B XUMUU TIPH U3yUCHUH
BEIIECTB U XMMHMUYECKHX SIBIEHUH (HaOI0AeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOIb30BATh CUCTEMHbIE XUMUUECKUE 3HAHUS AJI5
MIPUHSATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

c(OpMHPOBAHHOCTb YMEHUI COOII0AATh MpaBUIIa MOJIb30BAHUS XUMUYECKOM MOCYI0M 1 1abopaToOpHBIM 000pPYJOBaHUEM, A TAKXKE MPaBUIIA
oOpallieHus C BeIeCTBaMU B COOTBETCTBUU C MHCTPYKLIHUSIMH IO BBIITOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB; C(hOPMHUPOBAHHOCTh YMEHUI
IUTAHUPOBATh U BHIIOJIHATH XUMUYECKUH 3KCIIEPUMEHT (TIpeBpallleHUsl OpraHMYECKUX BEIECTB IPU HAarpEeBaHUU, MOJTYyUEHHE STUIICHA U U3yYEHUE €T0
CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB, JeHATypalys OEIKOB IIPU HAarpeBaHUH, LIBETHbIE peaKuu OEIKOB) B COOTBETCTBUHU C IPaBUIAMU
TEXHHUKHU 0€3011acCHOCTH IIPHU 0OpAIeHUH ¢ BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM, IIPEJCTABISTH PE3YIbTAaThl XUMHUUECKOTO SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHHUH COOTBETCTBYIOIUX PEAKIMNA U GOPMYINPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO MH(DOPMAIIUIO, ITOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, IHTepHET U qpyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIO/IaTh MTPaBHIIa IKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH A€ATEILHOCTH B LENIX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIEH MPUPOJHON Cpe/ibl, 0CO3HABATH OMACHOCTh BO3JAEMCTBUSI HA )KUBbIE OPTaHU3MBbI ONPEEIEHHBIX
OpraHMYECKUX BEIIECTB, MOHKUMas cMblch nokazatens [IJIK (nmpeaenbHo 10MyCTUMON KOHIEHTPALKK), OSICHAThH Ha IPUMeEpPax CrocoO0bl YMEHbILIEHHS U
IIPEIOTBPALLEHHS UX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M YEJI0BEKa;

JUIA 06yqa}omnxc;1 C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBbA: YMCHUC NIPUMCHATL 3HAHU A 00 OCHOBHBIX JOCTYIIHBIX MCTOJaX MMO3HAHUA
BCIICCTB U XUMHNYECCKHUX HBHeHHﬁ;
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JUTSL CJICTIBIX M CJTA0OBHUSIIMX 00YYaIONMIUXCsl: YMEHUE UCIIOJIb30BaTh pelibepHO ToueuHyto cucteMy obo3Hauenuii JI. bpaitnst nis 3anucu
XUMHYECKHUX (OPMYIL.

K konny o0ydenus B 11 ki1acce npeaMeTHbIe pe3yIbTaTbl 0OCBOeHUs Kypca «O011as 1 HeopraHuueckast XUMHs) OTpa)xaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKOH COCTAaBIISIIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMUMUU B TIO3HAHUU SIBJICHUI
MPUPO/BI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHATIHLHONU IPaMOTHOCTH, HEOOXOIMMOM JIsl pEIeHUs MPAKTUUYECKHUX 3a71a4 U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHON CPENE;

BIIQJICHUE CUCTEMOM XUMHUUECKUX 3HAHUHM, KOTOpasi BKJIIFOYACT: OCHOBOIIOJIATAONINE MTOHATUS (XUMUYECKUN AJIEMEHT, aTOM, U30TOT, S-, p-, d-
3JICKTPOHHBIE OpOUTATIM ATOMOB, HOH, MOJIEKYJa, MOJIb, MOJIAPHBII 00BEM, BaJIEHTHOCTb, JIEKTPOOTPULIATEILHOCTh, CTETICHh OKUCJICHHS, XUMUYECKast
CBA3b (KOBaJICHTHAs, MOHHAS, METAJLTMYECKasA, BOJOPOAHAS ), KPUCTAIIIMYECKAsL PEIIETKA, TUITBI XUMUYECKUX PEAKIIUNA, PACTBOP, JIEKTPOIUTHI,
HED3JICKTPOJIUTHI, JIEKTPOIUTUYECKAS TUCCOLUALINS, OKUCIUTETh, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKOM peaKIuu, XUMHUUYECKOE PAaBHOBECHE); TECOPUH U
3aKOHBI (TEOPHUsI DIEKTPOJIUTUUECKON TMCCOUaIuy, nepuoaudeckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUsI MACcChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAIICHUS YHEPTUU TTPU XUMHUECKUX PEAKIIMSIX ), 3aKOHOMEPHOCTH, CAMBOJIMUECKH SI3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIME B OCHOBE
MMOHWUMAHUS PUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (DAKTOIOTrMYeCKHE CBEJCHHS O CBOMCTBAX, COCTaBE, MOTYICHUH U OC30ITaCHOM
WCIIO0JIb30BAaHUM BRXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIHLHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKYU MMOHATUHN, YCTaHABIMBATH UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE
MOHATUS NPU ONMCAHUU HEOPraHWYECKUX BEIECTB U UX MPEBpaLeHU; CHOPMHUPOBAHHOCTh YMEHHH NCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY /IS
cocTaBJeHMs (OpPMYJ BEIIECTB U ypaBHEHUIN XUMUYECKUX peakiui, cucrematndeckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OT/IEIbHbIX
HEOPraHMYEeCKUX BEUIECTB (YrapHblil ra3, yriaeKucIblii ra3, aMMHaK, raleHas u3BecTh, HeralleHas U3BeCTh, IUThEBAast CO/la, MUPUT U JIpyTue);

c(OpMHUPOBAHHOCTh YMEHUH OIPEAENATh BAJIEHTHOCTb U CTENEHb OKUCIEHHSI XUMUYECKHUX 3JIEMEHTOB B CO€IMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKasi, BOJIOPOAHAS) B COEIMHEHUSX, TUIl KPUCTAUIMUECKON pEeIIeTKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHAs!, METaJNINYecKasi), XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEAMHEHU;

c(OpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPIraHUYECKUX BEILIECTB [0 UX COCTABY K ONPEACICHHOMY Kilaccy/TpyIne
COeIMHEHUH (IIPOCThIe BEIIECTBA — METAJUIBl U HEMETAILJIbl, OKCUIbI, OCHOBAHHS, KUCIOTHI, aM()OTEpHBIE THAPOKCUIBI, COJIN); CHOPMUPOBAHHOCTH YMEHUI
pacKkpbIBaTh CMBICH nepuoanyeckoro 3akoHa /[.J. MeneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTHYECKYIO

INZEINIVEH

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh FJCKTPOHHOE CTPOCHHUE aTOMOB XHMHUYECKUX 3JIeMEeHTOB 1—4 niepuonoB [leprnoandeckoil cucTeMbl
xuMudeckux eMmeHToB /.M. MenzaeneeBa, UCTIONB3Ys MOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHUY», OOBIICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCIMHEHUH 110 repuojaM u rpynnam [lepruoanueckoi CucTeMbl XUMUYECKHX
anemenToB /.. MeHneneeBa; copMupoOBaHHOCTh YMEHHI XapaKTepPU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB
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Pa3IMYHBIX KJIACCOB, MOATBEPAKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKYy HEOPraHMUYECKUMHU BEIIECTBAMHU C MOMOIIBbIO YPAaBHEHUI
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XUMHUECKUE PEAKIIMH IO PA3TUYHBIM IPU3HAKAM (UHCITY M COCTAaBY PEarupyroIIuX BEIIECTB,
TerioBoMy 3G (EKTy peakiiu, U3MEHEHUIO CTENEeHEe OKUCICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YUaCTHUIO KaTallu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHUSI pEaKIIUi pa3InYHbIX TUIIOB, MIOJHBIE  COKPAILlEHHbIE YPABHEHUS PEaKI[Uii HOHHOTO 0OMeHa,
YUUTBIBas YCIOBHUSI, IPU KOTOPBIX 3TH peaklny UAYT 10 KOHIIA; COOPMUPOBAHHOCTh YMEHUIN MPOBOJIUThH PEAKIIMH, TOATBEPKIAIOLTNE KAUeCTBEHH bl
COCTaB Pa3JIMYHbIX HEOPTAHUUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CYIIIHOCTh OKUCIUTEIbHOBOCCTAHOBUTENIbHBIX PEAKIINI TOCPECTBOM COCTABIIEHUS AIEKTPOHHOIO
OayaHca 3TUX peaKiuii; CHOPMHUPOBAHHOCTH YMEHHUH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIH OT PA3JIMIHBIX (PaKTOPOB; XapaKTep
CMEIICHHUS XMMUYECKOTO paBHOBECHS B 3aBUCHMOCTH OT BHEIIHero Bo3naeictus (mpunmmi Jle latense); chopMHUpOBAaHHOCTH YMEHHH XapaKTEepHU30BaTh
XUMHAYECKHE TIPOIIECCHI, JICXKAIIE B OCHOBE MMPOMBIIIUIEHHOTO TIOJTYYEHHUSI CEPHON KUCIIOTHI, aMMHaKa, a Takke c(hopMHUPOBAaHHOCTH MPEICTABICHUH 00
OOIINX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPOBOANTH BBIYHUCIICHUA C UCIIOJIb30BAHUCM ITOHATHUA «MACCOBas JOJIAA BEIICCTBA B paCTBOPCH, 00BEMHBIX OTHOIIECHHUH
ra3oB IIpU XUMHUYCCKUX PCAKIUAX, MACChI BEIIECCTBA NI 00beMa ra3oB MO HU3BCCTHOMY KOJIMUCCTBY BCHIECCTBA, MaCCC UJIN O6’beMy OIHOTO U3 YUYACTBYIOIIIHUX
B p€aKnuu BEUICCTB, TCIIJIOBOI'O 3(1)(1)CKT3 PC€aKM Ha OCHOBEC 3aKOHOB COXpPaHCHHWA MACChI BEIICCTB, ITPEBPAIICHNA U COXPAHCHHA SOHCPIHUn,

c(OpMUPOBAHHOCTh YMEHUH COOIII0/IaTh MTPpaBHIIa MOJIb30BaHUS XUMUUYECKOU MOCYI01 U 1a00paTOPHBIM 000PYJOBAHUEM, a TAKXKe IpaBUiIa
o0pallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU MO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH U BBIMOIHITh XUMHUYECKHI SKCIIEPUMEHT (pa3yioKeHHe MEPOKCH A BOJIOPOIa B IPUCYTCTBUU
KaTajan3aTopa, OnpeeleHHe Cpelbl pACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO HHIMKATOPA, BIMSIHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peaklnu, peakilni HOHHOTO 0OMeHa, KaUeCTBEHHbIE peaklliu Ha Cynb(aT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHMUSI, pEIIeHHe
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «MeTamnsl» U «HemeTansl») B COOTBETCTBUU C TPaBUIIAMHU TEXHUKU O€30TIaCHOCTH MPU 0OpaIlleHUH C BEIIECTBAMU
1 1a0OopaTOPHBIM 000PYAOBaHUEM, TIPEJCTABIATH PE3YIbTAThl XUMHUECKOTO IKCIIEPUMEHTa B JopMe 3aMUCH YPABHEHHI COOTBETCTBYIOIIMX PEAKIIUN U
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUHN KPUTUUECKU aHAIU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO, TOTYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpecTBa MacCOBOM
KOMMYHHKaIu, THTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOTIOIATh MIPaBHIIa IKOJIOTUYECKH 11eJIeCO00pa3HOTr0 MOBEACHUS B OBITY U TPYAOBOH AEATEIHLHOCTH B IENIX
COXpaHEHUs CBOETO 37I0POBBS U OKPY>KAIOIIEeH MPUPOIHOMN CpeJibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS HA KUBBIE OPTraHU3MBbI ONPEICTICHHBIX BEILECTB,
noHumMast cMbicit nokasaresns [1/IK, nosicHsTh Ha mpuMepax crocoObl yMEHbILIEHUS U PEAOTBPAILIEHUs X BPEAHOIO BO3ICHCTBHUS Ha OpraHU3M YeJIOBEKa;
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JIIA 06yqa}om1/1xc;1 C OrpaHM4YCHHBIMHA BO3MOXHOCTAMHU 3JO0POBbs. YMCHUE IPUMCHATh 3HAHUA 00 OCHOBHBIX JAOCTYIIHBIX METOAAX ITO3HAHUA
BCIICCTB U XUMHNYCCKHUX HBHGHHﬁ;

JUISL CJICTIBIX U CITa0OBUAIIMX O0YUArOIIUXCsl: YMEHUE HCIIOJIb30BaTh pelibe(pHOTOUEUHYIO cucTeMy obo3nauenuit JI. bpaitns ans 3anucu
XUMHUYECKUX (POPMYIL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
OcHOBHbIE HANIPABJIECHUSA
HaumenoBanue .
Ne KoamnuecTtBo Buanl nessteanHocTH/ uekTpoHHbIe (MUPPOBLIEL) BOCHHUTATEJIbHOM JesITeJIbHOCTH
a37eJI0B M TeM .
n/n P 4acoB KOHTPOJIb o0pa3oBare/ibHbIE pecypchl U GyHKIMOHATbHOM
NPOrpaMmbl

TPaMOTHOCTH

Pa3gen 1. TeopeTrnueckue 0CHOBBI OPraHUYeCcKOil XUMHHU

1.1

[Ipeamer
OpraHUYeCcKOM
xumuu. Teopus
CTPOCHHUS
OpPTaHMYECKUX

coequueHuii A.M.

byrneposa

3

PackpriBaTh CMBICIT H3y4aeMbIX TIOHATHI
(BBIABIISITH MIX XapaKTePHBIC IPU3HAKH ),
yCTaHABJIMBATh UX B3aUMOCBS3b. [I[puMeHSITH
MIOJIOKEHUST TEOPUHU CTPOCHHS OPTaHMIECKHIX
BemiecTB A. M. bytnepoBa nmst o0bsiCHeHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U cTpoeHus. Mcroibp30BaTh XUMUYECKYIO
CHUMBOITUKY JIJISl COCTABIIEHUS MOJIEKYJISIPHBIX
Y CTPYKTYPHBIX (pa3BepHYTOM, COKPANEHHON)
(dbopMyJ1 opranndeckux BemecTB. OnpeaessaTh
BHJIBI XUMHUYECKOH CBSI3M (OMHAPHEIE,
KpaTHbBIE) B OPTaHHYECKUX COCTNHEHUSIX.

POIII Vpok 1. IIpenmer opranndeckoin
XUMHUHU. TeopHss XUMHUYECKOTO CTPOCHHS
OpraHMYECKUX BEIIECTB.
https://resh.edu.ru/subject/lesson/6149/st
art/

PackpsiBaTh poib
OpPraHWYecKON XMMUH B
NpUpoJIe, XapaKTeprU30BaTh ce
3HA4YCHUE B KHU3HU YEIOBEKa,
WILTIOCTPUPOBATH CBSI3b C
JIPYTUMH HayKaMH.
HaburonaTh ¥ ONUCHIBATH
JIEMOHCTPAIMOHHBIE OTIBITHI;
HPOBOJIUTE M OITUCHIBATH
nabopaTopHbIE OBITHI 1
MpaKTHYECKHe paOOTHI
CooTHOCHTB
(byHIaMEHTAIBbHYIO HAYYHYIO
KOHIICTITIWIO C HCCIIETyeMbIM
CBOWCTBOM, ITOBEJICHUEM HJIH
UCIIOJIb30BaHNEM OOBEKTOB,
OpPraHU3MOB WIJIK MaTEpUAIIOB
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OcHoOBHbBIE HalpaBJCHUS

HaumeHnoBanue N
Ne A3IEJIOB I TeM KouaunuecTBo Buanl gesareanHocTn/ JJieKTpOHHbIE (U (ppoBHIE) BOCIIUTATEJILHOM AeATeJILHOCTH
n/n P DOIrDAMMBI yacoB KOHTPOJIb 06pa3OBaTeJIbeIe pecypcehl Hu (l)yHKlIHOHaJILHOﬁ
porp TPaAaMOTHOCTH

Hroro no pazneny 3
Paznesn 2. YT1€eBOIOPOABI
2.1 | IIpenenvHblE 2 PackppIBaTh CMBICT H3y4aeMbIX OHATHI POIII Vpok 2. IIpenenbHbie [lonynspuzanus Hay4HBIX

YTJIEBOJIOPOJIBI — (BBIABIISAITH MIX XapaKTePHBIC IPU3HAKH ), YIJIEBOJOPOABI ANKAHBI 3HaHUH cpeau AeTe.

ATTKAHEI yCTaHABIMBATh UX B3aUMOCBSI3b, https://resh.edu.ru/subject/lesson/6151/sta | TpymoBoe BocIuTaHUE U

WCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS
MIPY ONMCAHUU COCTaBa, CTPOSHUS
MPEBPAILEHU OPraHUYECKUX COCIMHEHUH.
Hcnonp30BaTh XUMHUYECKYIO CHMBOJIHKY IS
COCTaBJICHHS MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BepHyTOIi, COKpalLIeHHON) GopMyT
OpPTaHMYECKUX BEIIECTB.

rt/149993/

npoheCCHOHAIBHOE
caMmooIIpeesicHue
DYHKIMOHAJIbHAS
IPaMOTHOCTb.

CooTHOCHTB
(hyHIaMEHTALHYIO HAYYHYIO
KOHIICTITWIO C CCIIETyeMbIM
CBOWCTBOM, ITOBEJICHUEM HJIH
UCIIOJIb30BaHNEM OOBEKTOB,
OpPraHU3MOB WU
Mmatepuaion. [IpeoOpa3oBaTh
oIHY $OpMY MpeICTaBICHUS
JIAHHBIX B JIPYTYIO.
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OcHoOBHbBIE HalpaBJCHUS

HaumenoBanue .
Ne KouaunuecTBo Buanl gesareanHocTn/ JJieKTpOHHbIE (U (ppoBHIE) BOCIIUTATEJILHOM AeATeJILHOCTH
n/n pasfieiion W Tem 4acoB KOHTPOJIb o0pa3oBaTeIbHBIE pecypchl U (pyHKIIMOHAJILHOM
TpOTpaMMEI rpaMmoOTHOCTH
2.2 | HenpenenbHele 6 Y craHaBIuBaTh MPUHAMIIEKHOCTD BELECTB K POIII Vpok 3. HenpenensHble ITonynapuzanus Hay4HbIX
YIIEBOJOPOIbI: OnpeieIEHHOMY KJIACCy YTJIEBOJOPOOB IO YTJIEBOIOPO/IBI - AIKEHBI 3HAHUU cpeau eTeit
aJIKCHBI, COCTaBy M CTPOEHHIO, HA3BIBATh UX 10 https://resh.edu.ru/subject/lesson/5412/sta | TpynoBoe BocHTaHUE H
ANKaIUEHbI, CHCTEMAaTHYECKOH HOMEHKIIATYpE; IPUBOAUTD | rt/212563/ npodeccroHanbHOe
ATKIHEI TpUBHAJIbHBIE HA3BaHUS OTAEIBHBIX camooInpezeneHue
MPEACTABUTENEH YIIEBOAOPOIOB. CooTHOCHUTD
OnpenensaTs BUAbl XHMAYECKON CBSA3H B (yHIaMEHTAIBHYIO HAyYHYIO
MOJIEKYJIax YIJIEBOIOPOIOB; XapaKTepru30BaTh KOHIIETIIIHIO C UCCIEAYEMBIM
3aBUCHUMOCTbH PEaKLIIMOHHON CITIOCOOHOCTH CBOICTBOM, NMOBEJACHUEM WIIN
YTIEBOIOPOAOB OT KPATHOCTH KOBAJIEHTHOM HCIOJIb30BaHUEM OOBEKTOB,
CBA3M. XapaKTepU30BaTh COCTaB, CTPOCHHE, OpraHU3MOB WJIH
nprMeHeHue, GU3NIECKUE U XUMHUYECCKHE marepuaiosB. [IpeobpazoBaTh
CBOWCTBa, BaKHEHIINE CIOCOOBI MTOJTyYeHHUS oJHY GOpMY MpEeCTaBICHUS
TUMUYHBIX IPEJCTABUTEIEH PA3ITHYHBIX JAHHBIX B JPYTYIO.
KJIACCOB YTJIEBOJOPOJOB (METaHa, 3TaHa,
STHUIIEHA, alleTHIIeHa, OyTaaneHa -1,3,
OeHsoa, ToIyona).
Ilpakxmuueckue pabomor:
1. Ilpaxmuyeckas paboma Nel "llonyuenue
omunena u uzyyeHue e2o ceoticma”
2.3 | ApomaTtuyeckue 2 XapakTepnu3oBaTh COCTaB, crpoenue, | POIL Ypok 4. Apensl (apomaTuideckue CooTHOCHTB
YTIIEBOIOPOIBI npuMeHeHue, Quandeckue W XUMHYECKHE | YTIICBOAOPOJIbI) (yHIaMEHTAIbHYIO HAYYHYIO
CBOICTBa, Ba)kKHEHIHME CIIOCOOBI TOdydeHus | https:/resh.edu.ru/subject/lesson/4775/st KOHILIENIHUIO C UCCIIEAYEMbBIM
TUNUYHBIX ~ TpPEACTaBUTENed  pasnuuHbix | art/150494/ CBOICTBOM, MMOBEACHUEM WIIN
KJIACCOB  YTJIEBOJIOPO/IOB (MeTaHa, »JTaHa, WCIIOJIb30BaHNEM OOBEKTOB,
STWICHA,  areTwieHa, Oyraamena  -1,3, OpTraHWU3MOB HJI MaTePHUAIOB
OeHzouna, Tonyosa). BIABIATE FeHETHUECKYIO [IpeobpazoBats onHy hopmy
CBA3b MEXIy YTIIEBOIOPOIAMHU " MIPEJICTABICHHUS JaHHBIX B
MOATBEPXKIATh €€ HaIWYhe YpPaBHEHHUSIMH JIPYTYIO.
COOTBETCTBYIOLIMX XHMHUYECKHX pEakUud ¢
WCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYIL.
2.4 | Ilpupomusie 3 XapakTepru30BaTh HCTOYHUKH POHI Ypok 5. IIpupoansie uctouHuku 1 | CaMOCTOSITEITEHO
HACTOYHUKHU YIJIEBOAOPOIHOIO ChIpbs (HE(Th, NPUPOIHBINA | IepepaboTKa yIriieBOJOPOIOB IUTAaHAPOBATh U
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n/n

HaumenoBanue
pa3ziesioB U TeM
MPOrpaMmbIl

KoanuecTBo
9acoB

Buanl gesareanHocTn/
KOHTPOJIb

JJieKTpOHHbIE (U (ppoBHIE)
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIC HATIPABJICHUS
BOCIIUTATEJILHOM AesITeJbHOCTH
" QYHKIIOHATbHOMT
TPAMOTHOCTH

YTIIEBOJOPOJIOB U
HX TepepadoTka

ras, yrojib), CHOCcOOBI UX MepepaboTKH 1
MPAaKTUYECKOE IPUMEHEHHUE MOTy4aeMbIX
NpOAYKTOB. MIcHOIb30BaTh €CTECTBEHHO-
Hay4HbIE METO/bI TI03HAHUS — POBECHUE,
HaOJroIeHNE U OIMCAaHUE XUMUYECKOTO
9KCTIepUMeHTa (J1abOpaTOPHBIE OIIBITHI U
npakTuieckue padotsr). CreoBaTh NpaBuiaM
Oe3omacHO paboThI B Ta00OpaTOpUn IpH
WCIIOJIb30BaHUN XUMHUYECKOH MOCYAbI U
000pyIOBaHMsl, a TAKXKE PABUIIAM
oOpalIeHus ¢ BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLUUSIMH BBIITOJTHEHUS J1TAOOPaTOPHBIX
OTIBITOB M MPAKTUYECKUX paboT 1o
MOJYYEHHUIO M N3yYSHUIO OPTaHUUECKUX
BemiecTB. [IpencraBnsTe pe3yabTaThl
JKCTIEpUMEHTa B (pOpME 3alCH ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIIUI U JeIaTh BBIBOJIBI
Ha UX ocHoBe. [IpoBOANTE BHIYMCIICHUS IS
olpeiesIeHHsI MOJIEKYIISIPHON (POpMYJIBI
OpPraHUYEeCcKOro BEIIECTBA, 0 YPABHEHHIO
XMMHAYECKOH peakuuu.

https://resh.edu.ru/subject/lesson/6148/st
art/170461/

OCYIIECTBIISTH CBOIO
MI03HABATEIILHYIO
JesITeIbHOCTD; IPUHUMATh
AKTUBHOE y4acTHE B
TPYNIIOBOH yaeOHOH
JeSITeTbHOCTH.

Uroro no pazneny

13

Paznen 3. Kuciaopoaconep

JKallue OPraHu4YeCKue COCIMHECHUSA

3.1

Crmptel. @eHon

3

MMOHATHU
MIPU3HAKH),
B3aMMOCBS3b,

PackpbIBaTh CMBICT  HM3y4YaeMbIX
(BBISBIIATE HMX  XapakTEepHBIC
yCcTaHaBIUBATh uxX

WCTIONB30BaTh ~ COOTBETCTBYIONIME  ITOHSTHUS
NpH  ONWCAaHMM  COCTaBa, CTPOEHHUS U
MpeBpalieHuHd OpPraHUYeCKUX COCTUHEHUH.
Hcnonb30BaTh XUMHUYECKYIO CHUMBOJHKY IS
COCTaBJICHHS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOM, COKpAILECHHOM) tdhopmyn
OpPTaHMYECKMX  BELIeCTB. Y CTaHABIMBATh
MPUHAJISKHOCTh BEUIECTB K ONpPEeICHHOMY

POUI Ypok 6. OmHOATOMHBIC CITUPTHI
https://resh.edu.ru/subject/lesson/4769/st
art/150550/

POII Ypok 7. ®eHomsl U
apOMaTHYECKUE CITUPTHI
https://resh.edu.ru/subject/lesson/5727/st
art/150577/

Iomynsapuzanust HAyIHBIX
3HAHUM cpesin JieTen
TpynoBoe BocIiuTaHuE U
npodeccruoHamsHOe
caMOOTIpeIeIICHNe

OyHKIMOHATBLHAS
rpaMoTHOCTh. COOTHOCHUTH
(hyHIaMEeHTALHYIO HAYYHYIO
KOHIIEHIIVIO ¢ UCCIIECyEMbIM
CBOWCTBOM, ITOBEJICHHEM HJIH
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OcHoOBHbBIE HalpaBJCHUS

HaumenoBanue .
Ne KouaunuecTBo Buanl gesareanHocTn/ JJieKTpOHHbIE (U (ppoBHIE) BOCIIUTATEJILHOM AeATeJILHOCTH
n/n pasfieiion W Tem 4acoB KOHTPOJIb o0pa3oBaTeIbHBIE pecypchl U (pyHKIIMOHAJILHOM
POTPaMMbI rpaMmoOTHOCTH
KJIACCy TI0 COCTaBY M CTPOEHHIO, HAa3bIBATh MX HCHOJIB30BaHHEM 00BEKTOB,
o CHCTEMATUUICCKOU HOMEHKIIATYpE; OpTraHWU3MOB HJIU MaTEPHUAJIOB
MIPUBOUTH TPUBHAIILHBIC Ha3BaHUA TpanchopmMupoBaTh
OTJIEIbHBIX MpeIcTaBuTeNeH pooJIeMy, IPEICTABICHHYIO
KHCJIOPOJCOICPIKAIINX COSTUHEHUT. B KOHTEKCTE peaJbHOTO MHPA,
B MaT€MaTUYECKYIO
CTPYKTYpPY
[Ipeo6pazoBats oqHy hopMy
MIPEICTaBJICHUS JaHHBIX B
JpYyTryo
CBs13pIBaTh MEXIy OO0
pa3IMYHBIC DIIEMEHTHI 3HAHUS
U CBSI3aHHYIO C HUMH
UHQOPMAIHIO, a TAKKE
CIOCOOBI pelIeHus 3aa9u
3.2 | Anpaerumpl. 7 XapakTepr3oBaTh COCTaB, ctpoenue, | POL Ypoxk 8. Anbaeruisl 1 KETOHbI [onmynspuzanus HayqHBIX
Kap6oHoBbie NpUMEHeHne, Qu3ndYeckue u XxuMudeckue | https://resh.edu.ru/subject/lesson/4776/st 3HAHUU CpeH JIeTei
KUCJIOTEL CBOWCTBa, BaKHeHIIMe crocoObl momydeHus | art/150604/ TpynoBoe BocIUTaHUE U
CIIOKHBIE HPHI TUIIUYHBIX ~ [PEACTaBHUTENEH PasITIHbIX POII Ypok 9. Kupsl u moromue npodeccroHanabHoe
KJIACCOB KHCIIOPOJACOEPKAINX COSAMHEHHUH | CPEICTBA caMooTIpeieNIeHNe
(MeraHona, sTaHona, TimMIepuHa, (enomna, | https:/resh.edu.ru/subject/lesson/5952/st
dopMasbaeruia, aneTalbACrUaa, YKCYCHOH | art/ DyHKIIMOHATbHAS
KHUCJIOTHI, TJIOKO3bI, Caxapo3bl, Kpaxmaja, rpaMOTHOCTh. OTpenensTh,

L[CJIJIIOJIO3LI); BbISABJIATD TCHECTUYCCKYHO CBA3b
MCXKAY HHUMHU U IOATBCPXKAATH €€ HAJIUYUC
YpaBHCHUAMU COOTBETCTBYIOIHNX XUMHUUYCCKUX
peaK]_II/Iﬁ C HCHOJIb30BAHUEM CTPYKTYPHBIX

¢opmyn. OnwuceiBaTh COCTaB, XUMHYECKOE
CTpOCHHE u MIPUMEHEHNE KHUPOB,
XapaKTepHu30BaTh ux 3HAaYCHHE JUTS

KUBHCACATCIIBHOCTHU OPraHU3MOB. Oco3HaBaTh
OIIACHOCTD BO3Z[GfICTBI/I$I Ha XHUBBIC OPTaHU3MbI
OIMPEACICHHBIX OpTraHUYCCKUX BCIICCTB,
MOJACHATL Ha IpUMEpPax CIIOCOOBI YMCHBUICHUA

OIHCHIBaTh WU
UCIIOJIb30BaTh 3HAHUS O
B3aMMOCBSI3AX MEXKIY
YHCIIAMH, BBIPAKEHUSMH,
KOJINYeCTBaMHU 1 hopmamMu
IIpuMeHsTH cTpaTeruu u
CIIOCOOBI pEIIeHHs 3aj1aY,
3a/IeHCTBOBAB 3HAKOMBIE
MaTeMaTHYECKUE MOHATHS U
olrepanuu
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OcHoOBHbBIE HalpaBJCHUS

HaumeHnoBanue N
Ne KouaunuecTBo Buanl gesareanHocTn/ JJieKTpOHHbIE (U (ppoBHIE) BOCIIUTATEJILHOM AeATeJILHOCTH
n/n pasfieiion W Tem 4acoB KOHTPOJIb o0pa3oBaTeIbHBIE pecypchl U (pyHKIIMOHAJILHOM
TIpOTpaMMb! rpaMmoOTHOCTH

Y TIPEAOTBPAIEHHS] UX BPETHOTO BO3AECHCTBUS
Ha OpPTaHU3M YeJIOBEKa.
IIpakmuueckue padbomut:
Ilpakmuueckas paboma No2  "Ceoticmea
pacmeopa yKcycHou kuciomot"”

3.3 | YraeBoas! 3 Hcnonp3zoBaTh ecrecTBeHHO-HayuHble MeToAbl | POIIL Vpok 10. YrineBoasl, ritoko3a. ITonynsapuzanms Hay4HbIX
MMOo3HaHWsI — TpoBeneHne, HaOmogenne wu | Ommrocaxapuapl. Caxaposa 3HaHUI cpeau aeTen
OTHCaHue XUMHYECKOTO skcniepuMeHTa | https://resh.edu.ru/subject/lesson/6150/st | TpymoBoe BociuTaHue u
(1abopatopHble  ONBITBI M IpakTHueckue | art/150687/ npoheCCHOHAIBHOE
paboter). CnenoBaTh mnpaBmiaMm Oe3omacHoi | POII Ypoxk 11. [Tonucaxapumsl. caMooTIpeiesieHre
paboTel B mabopaTtopum Tpu ucnonb3oBaHum | Kpaxman. Lemmronosa
XUMHUYECKOM TMocyApl W o0opymoBanusi, a | https://resh.edu.ru/subject/lesson/5413/st | DyHKIMOHANIBHAS
TaKke MpaBuiiaM oOpallieHus ¢ BenecTBamu B | art/150714/ IPaMOTHOCTb.
COOTBETCTBHHM C WHCTPYKIUSMHU BBITOJHEHUS CaMOCTOSITEIEHO
Ta00PATOPHBIX OIBITOB U MPAaKTUYECKUX PadoT TUTAHUPOBATH U
[0 TIOAYYEHHI0O M M3YYEHHIO OPTaHWYECKHUX OCYIIECTBIISTH CBOIO
BEIIECTB. [IpencraBnsare pe3yIbTaThI MO3HABATEIHHYIO
JKCIIeprMEHTa B (opMe 3amucH ypaBHEHUN JIeSITeIbHOCTD; TPUHAMATh
COOTBETCTBYIOUINX PEaKLWil U eJaTh BBIBOABI aKTHBHOE y4acTHE B
Ha ux ocHoBe. [IpoBOJUTH BBIYMCIECHUS IS TPYIIOBOM yueOHOU
OTpeAeNeHusT  MOJEKYIISIPHON hopMyITBI JIeSTeIbHOCTH
OpPraHUYEeCKOTO BEIIEeCTBA, [0 ypPAaBHEHHIO
XUMHUYECKON peakiivu.

HWroro no pazneny 13

Paznen 4. A3oTcoaep:kaiiue opraHudeckue coeTuHeHus

4.1

AMUHEL
AMWHOKHCIIOTEI.
benku

3

PackpeiBaTh CMBICT HM3y4aeMbIX IOHITHH
(BBIABNATP WX  XapakTepHbIE MPHU3HAKH),
yCTaHaBIUBAaTh ux B3alMOCBS3b,
HCIIOJIb30BaTh  COOTBETCTBYIOLIME MOHATHUSA
IIpU  ONHCAaHMU  COCTaBa, CTPOEHHI U
MPEBpAIlIEHU  OPraHUYECKUX COEIUHEHUH.
Hcnonp30BaTh XMMHYECKYIO CHUMBOJHUKY AJIS
COCTaBJICHHUs MOJIEKYJIPHBIX U CTPYKTYPHBIX

POIII VYpok 13. Asorconepxkamue
TETEPOITUKITNICCKUE COCTUHEHUS.
HyxiienHOBBIE KHUCIIOTHI.
https://resh.edu.ru/subject/lesson/6296/st
art/212589/

[TaTpuoTHueckoe BOCIMTaHUE
u popMupoBaHHe
POCCHICKOI HAEHTUYHOCTH.
[onynspuzanus Hay4HBIX
3HAHUM Cpelin JIETEH.

Hcronp30BaTh €CTECTBEHHO-
Hay4YHbBIC METOIbI ITIO3HAHHUA —
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OcHoOBHbBIE HalpaBJCHUS

HaumeHnoBanue N
Ne KouaunuecTBo Buanl gesareanHocTn/ JJieKTpOHHbIE (U (ppoBHIE) BOCIIUTATEJILHOM AeATeJILHOCTH
n/n pasfieiion W Tem 4acoB KOHTPOJIb o0pa3oBaTeIbHBIE pecypchl U (pyHKIIMOHAJILHOM
TIpOTpaMMb! rpaMmoOTHOCTH
(pa3BepHyTOii, COKpAIIeHHOH) thopmy HaOII0aTh M ONHUCHIBATH
OpraHUYECKUX BEILIECTB. Omnpenensarp JEMOHCTPALIMOHHBIN
NPUHAJICKHOCTh BEIIECTB K OIMpPEACICHHOMY SKCIEPUMEHT.
KJIacCy MO COCTaBY M CTPOEHHIO, Ha3bIBAaTh UX CamocTosTeNBHO
no CHUCTEMAaTUYECKOI HOMEHKJIAType; IJIAHUPOBATh U
MIPUBOUTH TPUBUATILHBIC Ha3BaHUS OCYIIECTBIISATH CBOIO
OTIETHHBIX MpeICTaBUTEIICH. MO3HaBaTEIbHYIO
XapaKTepu30BaTh COCTaB, CTPOCHUE, JIEATEIbHOCTD; IPUHUMATh
MpUMEHEHHE, (QU3INYECKHe H XUMHYECKHe aKTHUBHOE Y4aCTHE B
CBOWCTBa, BaXHEWIIHE CHOCOOBI IMOMYYCHUS IpyMIIOBOH yueOHOM
TUMWYHBIX MPEACTABUTENIECH a30TCOAECPIKALIUX JEATEIbHOCTH
COCTMHCHHUH (METHIIaMHUHA, TJIHIIHHA, OCIIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOMCTBa O€JIKOB; TOSACHATH Ha MpUMEpax
3Ha4YeHHE OENIKOB JJIs OpPraHu3Ma YeJIOBeKa.
Uroro no pazneny 3
OcHOBHBIE HATIPABJICHUSA
HaumeHoBaHue BOCIHMTATEJbHO
Ne KoauuectBo Buns! nesitensHocTH/ JJieKTpoHHbIe (IU(poBHIE)
pa3aeyioB U TeM JAesiTeJIbHOCTH U
n/n 4acoB KOHTPOJIb o0pa3oBaTeIbHbIE pecypchl N
NMPOrpamMMbl byHkIHOHAIBLHOI
TPaMOTHOCTH
Pazped. S. BeicokoMoJIeKy IsIpHBIE COEIHHEHUS
5.1 IImacTmaccel. 2 Bnanerts HU3y4aeMbIMU xumudeckumu | POII Ypok 15. Cunrernueckue Hcnonp3oBaTh €CTECTBEHHO-

Kayuyxku. Bonokna

MOHATUSIMU: PACKPBIBATH CMBICH H3Y4YaeMbIX
NOHSATUH W MNPUMEHSTh 3TU MOHATUS TIpU
OIMCaHUN cocTaBa " CTpOEHUSA
BBICOKOMOJIEKYJISIPHBIX OpraHUYECKUX
BEIIECTB, JJIs1 OOBSICHEHUS OTACIBHBIX (DaKTOB
U sBileHuil. Hcnonb3oBaTh  XUMHUYECKYIO
CHMBOJIMKY JUJISl COCTaBJIEHUS CTPYKTYPHBIX
(opMynT BEImIECTB W ypaBHEHWH peakiuid

MTOJIMMEPHU3AITHA u TTOJIMKOH ICHCAITUH.
OnwuceiBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOMCTBA Kay4JyKOB, Hanbosee

nojauMepbl. KoHieHcalMoHHbIe
noauMepsl. [leHomiacTsl.

https://resh.edu.ru/subject/lesson/6095/sta
rt/150823/

Hay4YHbIC METOIbI IO3HAHUS —
HAOJIFOAATEH U OITMCHIBATH
JIEMOHCTPALIMOHHBIN
SKCIEPUMEHT
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OcHoOBHbBIE HalpaBJCHUS

Ne Hauvenobanue KonuyectBo Buabl nesareabHocTH/ JJieKTpOHHbIE (U (ppoBHIE) BOCIIUTATE/IbHOM 1esiTeIbHOCTH
n/n pasfieiion W Tem 4acoB KOHTPOJIb o0pa3oBaTeIbHBIE pecypchl U (pyHKIIMOHAJILHOM
TPOTPAMMEL TPAMOTHOCTH
pacnpocTpaHeHHBIX BUIIOB I1actTMacc,
BOJIOKOH; IIpUMEHEHNE B pa3sIUYHBIX
OTpacisX.
Hroro no pazgeny 2
OBUIEE 34
KOJIMYECTBO
YACOB I1O
[TPOI'PAMME

no yueOHomy kypcy «Xumus» B 10 kiacce Ha 2025-2026 y4eOHbIii roa

INOYPOYHOE IINTAHUPOBAHUE

(mo ®I'OC COO)

COIJIACHO y4eOHOo-MeToan4eckomy kKoMIuiekTy Pymsutuc I'. E., ®enpaman @. ['. (M3 aeilcTBYOIIEr0 NepeyHs y4eOHNKOB)
1 wac B Henento, Bcero 34 yaca 3a y4eOHBIHN o
Ucnonszyemsle cokpamenus: T — tect, [IP — npakTuueckas pabota
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dnemeHTbI
No /m KoaundukaTtopa
ypoka Tema ypoka Bujasbl 1esiTeJIbHOCTH YYALIUXCH F'MA B popmarte
Er
Pazjen 1. Teopernyeckne 0CHOBBI OpraHu4eckoil Xumun (3 4aca) | PackpsIBaTh CMBICI H3yUaeMbIX TIOHATHIA (BBIABIAT UX 1.1
IIpenMeT opranndeckoin XHMHHAII"\?IO%M CTPOCHHS! OPraHUYECKNX COCAMHEHNI | yanaprennpe MPH3HAKH), YCTAHABIMBATS HX B3AHMOCES3b.
L ’ ('3 z;ggg)osa [IpuMeHATh MOI0KEHUS TEOPUU CTPOEHUS OPTaHUYECKHUX BEILIECTB
[IpenMeT opraHMYecKoil XUMHH, €€ BOSHUKHOBEHUS], pa3BUTHE U 3HAYCHHE A. M. Bymiieposa /U1t 06bACHEHH 3aBHCHMOCTH CBOHCTB BEIIECTB
Teopus CTPOCHHS OPraHUYEeCKHX coenuHennii A. M. ByTneposa, ee ocuopupie | 0T MX COCTaBa M CTPOCHIT. Hcnomnb3oBaTh XAMIIECKYIO CHMBOJIIKY 1.2
5 OO EHYISL. ZULAL COCTAB/ICHNUS MOJIEKYILAPHBIX H CTPYKTYPHBIX (pa3BepHYTOH,
COKpaIleHHOH) popMyI opraHudecKux BeuiecTB. OnpeaemsTh BUIbI
XMUMUYECKOH CBsI3U (OAMHAPHBIE, KPAaTHBIE) B OPraHUUECKUX
e oy ety Y7% | COCNCHAX. PACKPHID PO, ODFaccot Xt » piposc. | 13
XapaKTepU30BaTh €€ 3HaU€HHUE B KU3HU YeJIOBEKa, WILTIOCTPHUPOBATh
3. CBSI3b C JpYyTrUMH Haykamu. HabGnronaTe u onuckiBaTh
JEMOHCTPALMOHHBIE ONBITHI; TPOBOIUTE U OIIUCHIBAThH
J1a00paTOpHBIE ONBITH M NPAKTHUECKHE PA0OTHI.
4 Paznen 2. llpenenanHble yrieBoaopoasl — aakanbl (13 yacos) PackpeiBaTh  CMBICT  HM3y4aeMbIX TOHATHH  (BBISABIATH  UX
j ATIKaHBL: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH P XapaKTepHbIE TPHU3HAKH), YCTaHAaBIMBaTh WX B3aUMOCBS3b,
5. MeTaH 1 9TaH - IPOCTEHIINE IPEACTABUTENH AIKAHOB HCIIONIb30BATE COOTBETCTBYIOUINE NOHATHA NPH OMHCAHHU COCTaBa, 2.1
6. AJIKEHBI; COCTAB M CTPOCHHUE, CBOICTBA CTpOGHHMSI M  TPEBPALICHMA  OpPraHMYECKUX  COENHMHEHH. 22
7. OTWIIEH U TIPOTHJIEH - MPOCTEUIIINE MPEICTABUTEIH aJIKEHOB. ICrions30BaTe  XMMITMECKYIO  CHMBONHKY UL COCTABIICHHA 2.2
8. [Ipaktnueckas padora Nel "[lonyuenue 3TuineHa 1 U3y4eHUe ero CBOMcTB" MOICKYIADHBIX ¥ CTPYKTYPHEIX  (Pa3BEpHYTOI,  COKpAMCHHOI)
(hopMyJ1 OpraHUYECKUX BEIIECTB.
9. Ankanuensl. byraauen -1,3 u metwiOyranues -1,3. [Tonmyuenne YcraHaBauBaTh IPUHALIEKHOCTh BEUIECTB K  ONPENEICHHOMY 2.3
CHHTCTUHCCKOI'O KayHyKa N PCSHHbI - KJIACCy YTJIEBOJOPOJOB IO COCTaBY M CTPOEHUIO, HA3bIBATh MX IO
10. AJH(I/IHI:I: coCTaB 1 0COOGEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH PANL. AUETUICH - | (poraniarrua ot HOMEHKJIATYpe;  TPHBOJMTh  TPUBHAIbHBIE 24
MPOCTCHIIMH IPCACTABATCID ANKIHOB Ha3BaHMs OT/ENBHbIX MIPECTaBUTENEH YTiIeBo10poa0B. OnpenensiTh
11. BbI4pcieHus 110 yPaBHCHHIO XUMUYECKOH peaKiuu BUJIBl  XMMHYECKOM CBSI3M B  MOJEKyJIax  yIrIeBOJOPOJIOB;
12. Apenbl: 6eH3011 1 TOIy0J1. TOKCHYHOCTh apEHOB XapaKTepU30BaTh  3aBUCHUMOCTh  PEAKIMOHHOW  CHOCOOHOCTH 2.5
13. I'enetnyeckast cBsI3b yIriIeBOJAOPOAOB, IPUHAMIEKAIINX K PA3INIHBIM YTIEBOOPOIOB oT KpaTHOCTH KOBAJICHTHOU CBSI3U.
KJlaccam XapakTepu3oBaTh COCTaB, CTpPOCHHUE, NMPUMEHEHHe, (hu3nveckue u
14 [IpuponHbIe NCTOYHUKH YTIIEBOIOPOIOB: PHUPOAHBIN ra3 U MOMYTHBIE XHUMUYECKHE CBOWCTBA, BYKHEHIIINE CTIOCOOBI MOIyYeHHsT TUITHYHBIX 2.6
’ He(TAHBIE Ta3bl, HE(PTH U MPOYKTHI €€ MepepaboTKH st MpeCTaBUTENeH pa3JInUHBIX KJIACCOB YIJIEBOJOPOAOB (MeTaHa,
15 ITpupoaHbIe ICTOUHUKH YTIIEBOJIOPOJIOB: IPUPOHBIN ra3 U MOMYTHbHIE JTaHa, JTUJICHA, allCTUJICHA, 6yTaJII/IeHa -1,3, Genzona, TOHyOJIa). 2.6
) He(TsHbIE I'a3bl, HEPTh U IPOAYKTHI €€ NepepaboTKU BBIABIATH TEHETHYECKYIO CBS3b MEXAYy VYIJIEBOJOpPOJaMH U
KouTponbHas padora no pazuerny "YriieBogopoas!” NOATBEPKIATh €€ HaJMYUMe YPaBHCHUSIMHM COOTBETCTBYIOIIHMX
16. XUMHYECKUX PEeaKIUil C HCIONb30BAaHUEM CTPYKTYPHBIX (HOpMYyIL.

XapakTepru3oBaTh HCTOYHHMKH YTIEBOJOPOTHOTO CHIPhs (HE(PTH,
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dnemeHTbI
Ne i/ KoaundukaTtopa
ypoka Tema ypoka Bujasbl 1esiTeJIbHOCTH YYALIUXCH F'MA B popmate
Er
MPUPOAHBINA Ta3, yrojb), CHOCOOBI HX MepepadOTKH M MPAKTHUECKOE
NPUMEHEHHUE MOYy4YaeMbIX MPOAYKTOB. VCIONB30BaTh €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHHMS — TMPOBEACHWE, HAOIIOACHUE U
OTNMCAaHNE XWMHUYECKOTO 3KCIIEpUMEHTa (J1abopaTopHBIE OIBITHI U
npakTudeckre padoter). CrieoBaTh MpaBmiiaM 0e301macHOi paboTHI
B ITadOpaTopuH TMPH WCHOIB30BAaHUM XWMHUYECKOH MOCYABl U
00OpYyZIOBaHMS, a TaKkXKe IMpaBWIaM OOpAaIICHUS C BEIIECTBAMU B
COOTBETCTBHHM C HHCTPYKIHSMH BBIIONHEHUS JaOOPAaTOPHBIX
OMBITOB W TPAKTUYECKNX pabOT MO TMONYYCHHUI0O H H3YUCHHIO
OpraHMYecKUX BellecTB. [IpeacTaBnsaTh pe3yabTaThl dKCIIEPHUMEHTA
B (popMe 3amucH ypaBHEHHUH COOTBETCTBYIOIIUX PEaKIUN U JeNIaTh
BBIBOJIbI HA UX OCHOBE. [IpOBOIUTH BBIYMCIECHMS IJI ONpPEACICHUA
MOJIEKYJISIpHOH (hOPMYITBI OPraHMUYECKOTO BEIIECTBA, 110 yPaBHEHUIO
xuMuueckoil  peakmuu.  CaMOCTOSTENPHO — IUIAHUPOBaTh U
OCYLIECTBJISITh CBOI IO3HABATENbHYIO ACSITENBHOCTh; NPUHUMATH
AKTUBHOE YYacCTHe B TPYNIIOBON y9eOHOU AeSTeTHhHOCTH.
17 Paznen 3. Kucnopoaconepxarmue opranudeckue coequaenus (13 yacos) PackpeiBaTh  CMBICT  HM3y4aeMbIX TOHATHH  (BBISABIATH  UX 3.1
) [IpenenpHBIE OAHOATOMHBIE CIUPTHL: METAHOJI U 3TaHOJ. BoopoiHas cBs3b XapaKkTepHble MpPHU3HAKH), YCTaHaBIMBaTh WX B3aUMOCBA3b,
18. MHoroatoMHble COUPTHI: STUJICHIJIMKOJb U TIMLUEPUH HCIIONb30BaTh COOTBETCTBYIOIIME MOHITUS MPU OMUCAHUM COCTABa, 3.1
19 ®deHon: cTpoeHNe MOJISKYIIbI, (pU3MYecKrne 1 XUMHUIECKHEe CBOWCTBA, CTPOCHMS M TIPEBPALICHMH  OPraHMYeCKHX  COCAMHCHHIL 3.2
: IpHMEHEHHE Hcnonp30BaTh  XMMHUYECKYI0  CHMBOJIUKY JUISI  COCTaBIIEHUS
20. Anbaerusipl: GopManbAeTH U alleTalbIeTHI. ALIETOH MOJICKYJISIPHBIX W CTPYKTYPHBIX (PasBEpHYTOH, COKpAIICHHOI) 33
21. | OHOOCHOBHBIE MPEACTBHBIC KAPOOHOBLIE KNCIOTHI: MypaBbHHAA M yKcycHas | POPMYJ OPTaHHUECKHX BEIECTB. YCTaHABIMBATE MPUHAIIEHKHOCTD 3.4
22. [Ipaxtrueckast pabora Ne2 "CBoiicTBa pacTBOpa YKCyCHON KHCIOTHI" BCIICCTB K ONPC/CICHHOMY KJIaccy .
[0 COCTaBy M CTPOEHHUIO, Ha3blBaThb HMX [0 CUCTEMATUYECKOU
23. CreaprHOBas ¥ OJICMHOBASI KMCIIOTHI, KaK MPEICTABUTEIN BBICIINX KaPOOHOBBIX HOMEHIIATYPE, TPHBOTHTS TPHBMANGHHC HAZBAHHA OTICTHHEX 2.7
KHCTIoT v npeJicTaBuTeNeH KHUCJIOPOJCOIEpIKAILINUX COEJIMHEHUI.
24. MBp11a KaK COJIHM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIINE IEHCTBUS XapaKTepu3oBaTh COCTAB, CTPOCHWE, MPUMEHEHHE, DU3HIECKUe M 2.7
25, CrnoxHble 3pUpbl KaK NPOU3BOHbIC KAPOOHOBBIX KUCIOT. ['HAPOIN3 CHOKHBIX | y v vac e CBOHCTBA, BaKHEHIIME CIOCOOBI TOMydeH s THITHUHBIX 35
¢pnpos MpPENCTAaBUTENEH  Pa3iMYHBIX  KJIACCOB  KUCIIOPOJACOAEPKALINX
26. Kupel: ruaponu3, IpuMeHeHne, OMOJIOTHYECKas POJIb KHUPOB Coe/MHeHMii  (MeTaHoNa,  OTaHONA,  IUMUEPHHA,  (eHOa, 3.5
27. YFHCBOHBI: CcoCTasn, KHaCCI/I(l)I/IKaHI/IH. Baxxnenmnne npeaACTaBUTCIIN: TJTIFOKO3a, (bopManBﬂerHﬂa’ areTanbaeTHIA, yKCYCHOﬁ KHUCJIOTHI, TJIFOKO3HI, 3.6
(pykTO3a, caxaposa caxapo3bl, KpaxMaJa, LEJII0I03b]); BBIABIATh T€HETHUECKYIO CBA3b
28. Kpaxman u nemiono3a Kak IpUpOIHbIC TIOJTUMEpPbI MEXJy HHUMHU U IIOATBEPXKIATh €€ HalIUuyue ypaBHEHUAMU 3.6
29. KonTponbHas pabora no pazneny "Kucmopomconepkaniue opraHndecKue COOTBETCTBYIOIIIMX XHMHUYECKHX PEAKIUM C HCIOJIb30BaHUEM
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BI/IHLI AEATCJIBbHOCTH YYAIIUXCH

3nemeHTbI
KogudukarTopa
A B popmare
Er

CTPYKTYpHBIX (hopMyi1. OMUCHIBaTh COCTAaB, XUMHUUECKOE CTPOCHHE H
NPUMEHEHHEe O KHPOB, XapaKTEepU30BaTb MX 3HAYCHHE JUIA
KHU3HEACITEIbHOCTH  opraHu3smMoB.  Oco3HaBaThb  OMACHOCTh
BO3JICHCTBHS HA >KUBBIC OPraHU3MbI ONPEICICHHBIX OPraHUYeCKUX
BEIECTB, MOSICHATH Ha MPUMEPax CHOCOObI YMEHBIICHUS W
NPEOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBHS Ha OPTaHNU3M YeJIOBEKa.
Wcnonn3oBaTh C€CTCCTBCHHO-HAy4YHBIC METOAbI IIO3HaHUA —
IpoBeIeHUEe, HAOIIOCHHE U ONICAaHHE XUMHYECKOTO YKCIIEPHUMEHTA
(;tabopatopHbIe OIBITHI M TpakTHYeckue padoTel). CremoBaTh
npaBuiIaM 0e30IaCHOI paboTHI B 1aOOPATOPHH MPH UCTIONE30BAHUN
XUMUYECKOM TOoCyAbl W OOOpYAOBaHHSA, a TaKkKe MpaBUIaM
oOpaleHusi ¢ BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMHA
BBIITIOJTHCHU S JIa60paTOpHI)IX OIIBITOB M IPAKTHUYCCKHUX pa60T 110
IMOJTYYCHUIO U M3YUYCHHUIO OPraHHMYCCKHUX BEILCCTB. HpeI[CTaBJ'ISITB
pe3ysnbTaThl  dKcnepuMeHta B (OpMe  3aluCH  yYpaBHEHUM
COOTBETCTBYIOIIMX DEAKIMH W JeNaTh BBIBOABI HAa WX OCHOBE.
IIpoBoanTE  BBIYMCIIEHMSI I ONPENEIEHUS  MOJIEKYJISIPHOM
(OpMyJIBI OPraHWYECKOTO BEIECTBA, 110 YPAaBHEHUIO XUMHYECKOU
peakuun. CaMOCTOSITENBHO IUIAHUPOBAaTh M OCYHIECTBISTH CBOFO
IMMO3HABATCIIbHYIO ACATCIIbHOCTH, IMPUHUMAThL AaKTUBHOC Y4YaCTUC B
IPYNIOBOH yu4eOHOM JesTEeNbHOCTH.

Ne ni/m
Tema ypoka
ypoka
coenuaeHms "/ Beepoccmiickas mpoBepodHas padoTta
Paznen 4. AzoTconepikaliiye opranudeckue coeuaenus (3 yacaa)
30. OO0mas XapakTepUCTHKA a30TCOIEPIKAIIUX OPTaHUIESCKUX COSTMHEHUH /
Bcepoccutiickast mpoBepodHas paboTa
AMMHBI: METUJIAMUH ¥ aHUIUH
31.
AMUHOKHCIIOTHI KaK aM(OTEPHBIE OpraHUYECKUE COSAMHEHUS, UX
Oouonormueckoe 3HaueHue. [lentuapl. benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIC COCTMHECHUS
32.

PackppiBaTh  CMBICT  H3y4aeMbIX TOHATHH  (BBIIBISITH WX
XapakTepHbIE TPU3HAKH), YCTAHABIMBATH WX  B3aUMOCBS3b,
HCHOJI30BaTh COOTBETCTBYIOIIME IMOHATHS IIPU ONHCAHUMU COCTaBa,
CTPOEHUS W  TPEBpalleHUd  OpPraHMYeCKUX  COEJIMHEHUH.
Hcnonb3oBaTh  XUMHUYECKYIO  CUMBOJIMKY JUJII  COCTaBIICHUS
MOJIGKYJSIDHBIX ¥ CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIICHHOM)
dhopmynn opranmdeckux BemecTB. OmnpenensTh MPHHAICKHOCTH
BEIIECTB K OIPENEICHHOMY KJacCy II0 COCTaBy M CTPOEHHIO,
Ha3blBaTh HUX IO CHUCTEMATUYECKOM HOMEHKJIATYype; HPUBOAUTH
TpUBUAJIbHBIE Ha3BaHUSA OTAENBHBIX MpeACTaBUTENCH.
XapakTepru3oBaTh COCTaB, CTPOCHHWE, MPUMEHEHUE, (U3NYECKUE U
XUMHYECKHE CBOMCTBA, BaKHEHIINE CTIOCOOBI TTIOTYYESHUS THITUIHBIX
MpEICTaBUTENIeH  a30TCONEpKAIUNX COSAMHEHUN (METHIIaMUHa,
rmnuHa, OenkoB). ONUCHIBATH COCTaB, CTPYKTYPY, OCHOBHBIC

4.1
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Ne n/m
ypoka

Tema ypoka

Buabl 1esITeIbHOCTH yYAUIUXCS

3nemeHTbI
KogudukarTopa
A B popmare
Er

CBOICTBa OENKOB; MOSCHSATH HAa IMpHMEpax 3HAYeHUE OCNKOB st
opraHu3Ma uesiopeka. VIcronp30BaTh €CTECTBEHHO-HAYYHbIE METOIbI
MO3HaHUS — HaAOJIOAaTh W ONHCHIBATH  JIEMOHCTPAIMOHHBIN
sKkcrepuMeHT. (CaMOCTOSTENPHO IUIAHUPOBaTh M OCYLIECTBIATH
CBOIO TIO3HABAaTEJbHYIO JACATEJBHOCTh;, MPUHUMATh AKTUBHOE
y4acTHe B TPYNIOBOH Y4eOHO! AesITeTbHOCTH

33.

Paznen. 5. BeicokomonekymnsipHble coeinHeHus (2 yaca)
OcCHOBHbI€ NOHATHSI XUMHH BBICOKOMOJIEKYJIIPHBIX COETMHEHHI

34.

OcHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COeAMHEHHH, [Inactmaccel,
Kay4yKH, BOJOKHA

Brnagerp u3yyaeMbIMH XUMHUYECKHMHU TOHSATHSMM: pPaCKpBIBATh
CMBICIT H3YyYaeMbIX TOHITHH W TPUMEHATh OSTH TMOHATHS MpHU
ONMCAaHMM  COCTaBa M CTPOCHHUS  BBICOKOMOJIEKYJISIPHBIX
OpPTaHUYECKUX BEIECTB, Ui OOBSICHEHHS OTACIBbHBIX (PAKTOB W
aBieHn. Vcronp30BaTh XUMUYECKYIO CHMBOJIMKY JUIsI COCTABIICHHUS
CTPYKTYpHBIX  (OpMyn  BeIIeCTB M  ypaBHEHUH  peakuui
MOJIMMEPHU3allud W TOJUKOHIeHcanuu. OmnuceiBaTh  COCTaB,
CTpOEHHE, OCHOBHBIE CBOIicTBa Kay4yKOB, Hauboee
pacnpoCcTpaHEHHBIX BHJIOB IUIACTMACC, BOJIOKOH; NPUMEHEHHE B
pasnMYHBIX ~ oTpaciix. Mcmonb30BaTh — €CTECTBEHHO-HAYUYHBIE
METO/IbI TO3HAHUSI — HAOJIOIATh ¥ OMHCHIBATH JIEMOHCTPAIIMOHHBIN
9KCIIEPUMEHT

5.1

NEPEYEHb (KOAUPUKATOP) PACMPELE/IEHHBIX MO K/IACCAM MPOBEPAEMbIX TPEEOBAHUMN K PE3Y/IbTATAM OCBOEHMA

OCHOBHOW OEPA30BATE/IbHOW MPOrPAMMbI CPEAHEIO OBLLEFO OEPA3OBAHUA U SNIEMEHTOB COAEPYKAHMA NO

XMMUH

B ¢enepanpHBIX M pervoHaNbHBIX MPOLEAypax OIEHKM KadecTBa 0Opa3oBaHUs HUCIHOJb3yeTcs IepedeHb (KOoAu(HUKaTOp) pachpeleieHHbIX I10
KJlaccaM IpOBEpsieMbIX TPeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM MpOrpaMMbl CpeaHero oOmiero oOpa3oBaHUS M AJIEMEHTOB
COJIEP/KAHUS IO XUMHH.

10 KJIACC

IIpoBepsiemble TpeOOBaHMS K Pe3yJIbTaTaM OCBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOIl MPOrpaMmbl
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Kox [IpoBepsiembie MpeaMEeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl CpETHET0 O0ITIET0 00pa3oBaHuUs
IPOBEPSIEMOTO
pe3ynbrara
1 TeopeTnyeckre OCHOBbI OPraHUYECKON XUMHUH

1.1 CdhopMHPOBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, POJIM XUMHH B TIO3HAHUU
SIBIICHUH TIPUPOJBI, B POPMHUPOBAHUHU MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOU
JUTSL pEIICHUs MPAKTUUECKUX 3a/1a4 U HKOJIOTHYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOMN Cpejie

1.2 Bnagenue cuctemMoll XHWMHUYECKHMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAlOIIME€ TOHATHUA (MOJEKyNa, BaJlEHTHOCTb,

3JIEKTPOOTPHULIATENILHOCTD, CTENIEHb OKMCICHUS, XUMUYECKas CBSA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIM 00beM, YITIEpOAHBIN CKeNeT,
(byHKLIMOHATIbHAS TPYIIA, pajuKajl, H30MEpHs, U30MEpbl, TOMOJIOTMYECKH  psAA, TOMOJIOTH,  YIJIEBOJOPOJblL,  KUCIOPOA- U
a30TCcOoJEepIKaIINe COETUHEHUs, OMOJOTHYECKH aKTHUBHBIE BellecTBa (yIJI€BOJbI, KUPHI, O€IKH), MOHOMEp, MOJUMED, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS); TEOPUM U 3aKOHBI (T€OpUs XMMHMUYECKOTO CTPOEHMS OpraHMYecKHx BemecTs A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XMMHUHU, (AKTOJOTHMUECKHE CBEJIEHHS O CBOMCTBaxX, COCTaBe, MOJYyYEHUU U
0€30I1aCHOM HCIIOJIb30BaHUM BAXKHEHMIIMX HEOPraHMYECKUX W OpPraHMYECKHUX BELIECTB B OBITY M INPAKTUYECKOM NeATeTbHOCTH
YeJI0BEKa
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1.3 ChopMupOBaHHOCTH YMEHHH BBISBIATH XapaKTEpHbIE MPHU3HAKK TOHATHH, YCTaHABIMBATh HMX B3aWMOCBSI3b, HCIOJIB30BAThH
COOTBETCTBYIOLIIME IOHATHUSA IPU OINUCAHMU COCTaBa, CTPOEHUS U INPEBPALLCHUI OPraHUYECKUX COeIMHEHUN

1.4 ChopMupoBaHHOCTH yMEHHH HCIIONB30BaTh XUMHYECKYIO CHUMBOJHKY JUISI COCTAaBJICHUS MOJCKYJSPHBIX W CTPYKTYPHBIX
(pa3BepHyTOH, COKpalleHHOW) (GOpMys OpPraHMYEeCKHX BELIECTB M YPAaBHEHMHM XMMUYECKHMX pEAaKLMH, HM3roTaBIMBaTh MOJEIU
MOJIEKYJ OPraHMYECKUX BEIIECTB JUISl WUIIOCTPALMM HUX XHMMHYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOEHUS

1.5 ChopMupoBaHHOCTH YMEHHH YCTaHABIMBATH NPHUHAMICKHOCTh HM3YYCHHBIX OpPraHMYECKHX BEIIECTB IO MX COCTaBy U
CTPOCHHUIO K OIpe/lelIeHHOMY Kiaccy (rpymme) coequHEeHUH (YriieBOJOpOJIbl, KHCIOPOJ M a30TCoJAepKalllue COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMST), 1aBaTh UM Ha3BaHMs M0 cucreMaTnueckoil HomeHkiarype (IUPAC)

1.5 CdopMupoBaHHOCTh YMEHUSI ONPENENATh BUJbl XMMUUYECKOH CBSI3U B OPraHUYECKUX COEAMHEHUSX (OJMHAPHBIE U KPAaTHBIE)

1.6 ChopMupOBaHHOCTh YMEHHUS IPUMEHATH: MOJI0KEHUSI TEOPUN CTPOCHUS opraHuueckux BemecTB A.M. BytnepoBa s o0bsCHEHUS
3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB

2 VYraeBonopoasl. Kucnopoacoaepxkaiue " a30TCOoJIEpKAIE OPraHNYECKUE COEANHEHNS. BBICOKOMOIEKYISIpHbIE

COEIUHEHUS
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2.1

ChopMUpOBaHHOCTh YMEHHI MPHUBOAWTH TPUBUAIBHBIC HA3BaHUS OTACIBHBIX OPraHWYECKHX BEIIECTB (ATHIICH, IPOITUJICH,
alleTUJICH, STUICHTIIMKOIb, TIUIICPUH, PeHOI, GopMabIeru, aleTaibIerul], MypaBbHHAsE KUCIIOTa, YKCYCHAsl KHCJIOTa, OJICHHOBAs
KHUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIF0K03a, PPYKTO3a, KpaxMall, IeJUTI003a, TIHIIH)

22

CdopmMupoBaHHOCTb YMEHUI XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PU3HMUECKHE U XUMUYECKHE CBOWCTBA TUITUYHBIX MPEJACTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMMIIEH, aleTuiieH, Oyraauen-1,3, merunOyramuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJICHTIIUKOJIb, TIUIEPUH, (PEHOJI, alleTaTbICT /I, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOK03a, Kpaxmall,
1EJUTI0JI032, AMUHOYKCYCHAsl KUCJIOTa)

23

C(bOpMHpOBaHHOCTL YMCHHA UIIFOCTPHUPOBATH I'CHCTHYCCKYIO CBA3b MCKAY THIIMYHBIMU IPEACTABUTCIAMU PA3JIMYHBIX KJIACCOB
OpTraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI.lPII’I C UCITIOJIb30BAHUCM CTPYKTYPHBIX (bOpMy.]'I

24

ChopMupoBaHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKU YIIIEBOJOPOIHOTO CBHIPbsS (HE(Th, MPUPOIHBIN Ta3, yroib), CIIOCOOB UX
nepepaboTKU U MPaKTHUECKOe IPUMEHEHHE NMPOTyKTOB MepepaboTKH

XUMHS U )KU3HBL. PacueTsl
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3.1

CdopMupoBaHHOCTh YMEHHUU BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO MMO3HAHUS, UCTIOIB3YEMbIX B XUMUU TIPU
W3YYCHUU BEIIECTB U XMMHUYCCKHUX SIBJICHHI (HAOIIOJECHNE, U3MEpPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE), UCTIOIB30BATh CHCTEMHEBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

32

ChopMupoBaHHOCTH YMEHHUH COOMIOAATH MPaBUIIA TOJIH30BAHUS XUMHUECKOW TIOCYION M J1a00paTOpHBIM 000pyIOBaHUEM, a TAKKe
npaBuia 0OpaleHus ¢ BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSIMU IO BBINOJIHEHUIO JJAOOPAaTOPHBIX XMMUYECKHUX OIBITOB

33

ChopMupoBaHHOCTH YMEHUH IJIAHUPOBATH W BBIIOJIHATH XUMHUYECKHUN HKCHEPUMEHT (npeBpateHus OpraHUYEeCKHUX
BEUICCTB IIPU HArpeBaHUU, IIOJYyYEHUE 3THUJIEHA M W3YyYEHUE €ro CBOMCTB, KaueCTBEHHBbIE PEAKLUUU OPraHUYECKHUX BELIECTB,
JeHaTypauus O€lKOB MPU HAarpeBaHMUM, LIBETHbIE pPEAaKIUH OEIKOB) B COOTBETCTBHM C IPAaBHJIAMHU TEXHUKHU 0€30MacCHOCTH
IpH 0OpalleHNH C BELECTBAMH U JJAOOPaTOPHBIM 000pyA0BaHUEM; IPEJICTABIATH PE3YIbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B hopMe
3aMyMcy YpaBHEHUH COOTBETCTBYIOLIUX peakUuii 1 (OpMYyITUPOBATH BBIBOJII HA OCHOBE 3THX PE3YyJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTL yMeHI/II>'I IIpOBOAUTD BBIUUCJICHUA I10 XUMHUYCCKUM YPABHCHUAM (MaCCBI, 061,eMa, KOJIMYCCTBA
HCXOJHOT'O BCIICCTBA HJIM HPOAYKTA pC€aKUIHWH I10 M3BECTHBIM MacCCeE, O6’B€My, KOJIMYCCTBY OAHOI'O M3 HMCXOJHBIX BCIICCTB HIIN

MPOJYKTOB PEAKIINN)
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3.5 ChopMupoBaHHOCTH YMEHUN KPUTHYECKH AHAIM3UPOBATh XHUMHUYECKYI0 HH(POPMALMIO, TOIY4aeMyl0 U3 pPa3HbIX HCTOYHUKOB
(cpencTBa MaccoBoii nH(MOpMaNKU, ceTh IHTEpHET U Apyrue)
3.6 CdopMUpOBaHHOCTh YMEHHI COOJIOATh TpaBUia OSKOJOTHYECKH IIENIECOOOpa3HOr0 TOBENCHUS B OBITY ©  TPYIOBOU

ACATCIIBHOCTH B LECIAX COXPAHCHUSA CBOCTO 3J0POBbLA U Opr)K&IOH.[CfI HpHpOIIHOfI CpCabl, OCO3HaBaTh OIIACHOCTHb BO3I[CﬁCTBH$I Ha

JKMBBIC OPraHU3Mbl ONPCACIICHHBIX OPraHUYCCKUX BCHICCTB, IMOHHMMAA CMBICII IMOKA3aTCIIA HI[K (HpCl[GJII:HO I[OHyCTHMOﬁ
KOHHeHTpaHI/II/I), IOsACHATH Ha IMPpHUMEpPaAx CII0COOBI YMCHBIICHUA U HNPCAOTBPAILICHUA UX BPECAHOTO BOSHCﬁCTBHH Ha OpraHu3Mm
YCJIOBCKA

IIpoBepsiemble 3JIeMEHTBI COACPKAHUS

Kon ITpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Teopernyeckne OCHOBBI OPraHUYECKOW XUMHH
1.1 IIpenMer opraHM4ecKOi XMMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B IOJIYYEHUH HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHus
opraHuueckux coeauHeHnii A.M. bytiiepoBa, ee OCHOBHBIE ITOJIOKEHHUS
1.2 CrtpykrypHble (pOopMysIbl OpraHnyYecKux BeulecTB. I'omosorusi, u3oMepus. XuMU4eckasi CBA3b B OPraHUYECKUX COCIUHEHUSIX — OJJUHApHBIE
U KpaTHble cBs3u. [IpencTaBienue o Ki1acCupUKaMU OPraHUYeCKUX BELIECTB
1.3 Homenkiarypa OpraHUYECKHUX COETMHEHMI (cuctemaTuyeckas) M TpUBHAJbHbIE Ha3BaHUS BaKHEWIIMX IpeaCcTaBUTEEH

KJIaCCOB OPraHUYCCKHUX BCHICCTB
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2 YrieBo1opoibl

2.1 AJNKaHBI: COCTaB U CTPOEHHME, FOMOJIOTHUECKUI psii. MeTaH M 3TaH — HpocTeiIlne NpeICTaBUTENN AJIKAaHOB: (PU3MUECKUEe U XUMUUYECKHUE
CBOMCTBA (pEaKIMM 3aMEIEHUsI U TOPEHUs), HaXOKJIEHUE B MPHUPOAE, MOIYUEHHE U IPUMEHEHUE

22 AJNKeHBI: COCTaB M CTPOEHHUE, TOMOJIOIMYECKMM psAl. ODTWIEH U NPONWIEH — MNpOCTEHIINEe NPEeICTaBUTEIM AIKEHOB: (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUS, TaJOrCHUPOBAHUS, THApaTallud, OKHCIEHUS U IOJMMEpHU3alHH), MOIYYeHUE U
IIPUMEHEHNE

23 Anxanuensl: OyraaueH-1,3 u MeTminOyTaaueH-1,3: cTpoeHue, BaKHEHIIIIE XUMUYECKIE CBOMCTBA (peakmus moiauMmepusanun). [lomydenne
CUHTETHUYECKOTO KaydyKa 1 PE3UHbI

24 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH pAll. ALIETUIEH — IPOCTENINI NpeACTaBUTENb AIKUHOB: COCTaB, CTPOEHHUE,
¢u3nyecKkre 1 XUMHUYECKHE CBOMCTBA (peakliuy FMAPUPOBaHNs, TaJJOTeHUPOBAHUS, TUAPATALIUH, TOPEHHUS ), TOJyYEHUE U IPUMEHEHHE

25 Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKHME U XMMHMUYECKHE CBOWCTBA (peaklMM TaJOT€HUPOBAHUS M HUTPOBAHUS), MOJIyYEHUE U

npuMeHeHue. Tolyom: cocTaB, CTpOeHUE, PU3HUECKIE W XUMHUYECKHE CBOWCTBA (PEaKIMM TaJOTEHUPOBAHUS M HUTPOBAHMS), TIOJYICHHUE U
npuMeHeHne. TOKCHYHOCTh apeHOB. [ 'eHeTnueckast CBsI3b MEXK/y YIJIEBOIOPOIaMHU, IPUHAICIKAIAMU K Pa3JIMYHBIM Kjlaccam
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2.6

[IpupoaHble UCTOYHHUKHU YriieBOAOponoB. Ilpuponusiii ra3 u mnonytHele HedTsHble Ta3bl. HedTs u ee mpoucxoxiaenue. CrnocoObl
nepepaboTku HeTU: TeperoHKa, KPEKUHT (TePMUYECKH, KaTaTuTHUeCKUii), muponu3. [IpoaykTel mepepa®oOTKu HEPTH, UX NPUMEHEHHE
B TPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKThl €ro nepepadoTKu

Kucnoponcoaep:xaiue opraHuu4ecKue COeIMHEHNS

3.1

Hpe,[[eJ'IBHBIe OIHOATOMHBIC CIIMPTBI. MeTaHoa U ATaHO: CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG A XHMHYECKHE CBOMCTBA (peaKI_[I/II/I C aKTHMBHBIMU
MCTaJUIaMH, TaJIOTCHOBOAOPOJaMU, ropeHHe), IIPUMCHCHUC. BO,Z[OpOI[HLIC CBA3U MCXKAY MOJICKYJIaMU CIIUPTOB. I[eﬁCTBHC MCTaHOJJa U
9TaHOJIa Ha OpraHU3M YCJIOBCKA. MHoroaToMHEIE CIIUPTHI. OTHIICHTIINKOJIb 1 IIMOCPUH: CTPOCHHUC, (1)I/I3I/I‘ICCKI/IG 1 XMMHUYECKHE CBOMCTBA
(BSaHMOﬂCﬁCTBHe CO MICJIOYHBIMH MCTAJZIaMH, KAUCCTBCHHAsA PCAKIHA HAa MHOI'OATOMHBLIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA.
HpI/IMeHeHI/Ie MIMOCprUHa U OTUJIICHTJIMKOJIA

32

@eHOoI:  CTPOEHHE  MOJIEKYJIBI, ¢uznyeckue U XUMUYECKUE cBoiicTBa. TokcuuHOCTh peHona. [Ipumenenue denona

33

Anpaeruapl M KeToHbl. @opManblerusl, aneTaableruil: CTPOeHUe, (PU3NYecKue " XUMUYECKHE CBOMCTBA (peakuuu
OKHCJICHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKLIUH ), IOJIYYEHUE U IPUMEHEHHE

34

OAHOOCHOBHBIE  TpeleNbHble  KapOOHOBBIE  KHCIOTHL.  MypaBbHHAs U YKCYCHas KHCIOTBHI: CTPOEHHE, (PU3HUECKUE U XUMUYECKUE
CBOICTBa (CBOMCTBA, OOMIME JIJIS KJIacca KUCJIOT, peakiusi dTepuduKaIum), morydeHue u npumeHeHne. CTeapruHoBast U OJICMHOBAsT KUCIOTHI
KaK Hpe)ICTaBI/ITeJ'H/I BBICIIINX Kap6OHOBI)IX KHUCJIIOT. ana KaK COJIN BBICIIINUX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC JleﬁCTBI/Ie
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35 Crnoxuble 3pupbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['Haponu3 crnoxHbix 3¢gupos. XKupsl. I'maponus xupos. [Ipumenenue xupos.
buonorunueckas poib :KUPOB

3.6 VYrieBoib: COCTaB, KJIacCU(UKAIIHS YTJI€BOOB (MoHO-, JIU- U ToKrcaxapusl). [ 0ko3a — mpocTeUInii MOHOCaXapuaI:
O0COOCHHOCTH CTPOEHHSI MOJIEKYJIbI, (PU3HUECKHE U XMMHUYECKHUEe CBOMCTBa (B3aumopeiictBue c¢ ruapokcugom wmeau (1), oxucnenue
aMMHaYHBIM
pactBopoM okcuaa cepedpa (I), BoccraHoBieHHe, OpOXKEHHUE TIIIOKO3bI), HAXOXKACHHUE B MPHUPOJAE, MPUMEHEHHE, OMOIOrHYecKas pOJib.
®dorocunrte3. PpyKTo3a Kak M30Mep IIIOKO3bl. Kpaxman u nemnono3a Kak NpupoHble noaumepbl. CTpoeHne Kpaxmala U LeJUTHOJIO3bI.
du3nyecKkue 1 XMMUYECKHEe CBOMCTBA KpaxMasa (THAPOIIN3, KaYeCTBEHHAS PEaKIUs C HOJOM)

4 A30Tcoeprkalye OpraHndeckue COeIMHEHHS

4.1 AMMHOKHCIIOTHI Kak aM(pOoTepHble OpraHndeckue coequHenus. duznyeckre 1 XMMUYECKHe CBONCTBA aMUHOKHCIIOT (Ha MpUMeEpe IIINIUHA).
Buonornveckoe 3HaYeHrEe aMHHOKHUCIIOT. [lenTuapt

4.2 benku kak mpupogHBIE BBICOKOMOJEKYJSpHBIE coeauHeHUs. [lepBuyHas, BTOpUYHAs W TPETHUYHAs CTPYKTypa OenkoB. XHMHUYECKHE
CBOMCTBA OETIKOB: THAPOIIH3, IeHATypallHsl, KaYeCTBEHHbIE peaKIui Ha OeIKu

5 BbICOKOMOTIEKYIISIpHBIE COSTUHEHUS

5.1 OCHOBHBIC TIOHSITHSI XUMHH BBICOKOMOJICKYIISIDHBIX COCTUHEHWH: MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, CTENEHb ITOJIMMEPU3alnH,

CpCaHAA MOJICKYJISIpHAdA Macca. OcHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYIISIPHBIX COCIMHEHUM — noJImMepuru3ala U NOJUKOHACHCAIHUA
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52 9KCH€pI/IMCHTaJ'II)HI)Ie MCTOAbI HM3YUYCHHA BCIICCTB U HX npeBpameHI/Iﬁ: O3HAaKOMJICHHUE C 06pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBIX
BOJIOKOH, IINTACTMACC, KAYy4YYKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyyKa U pE3UHBbL

11 KJIACC

IIpoBepsiemble TpeOOBaHMS K Pe3yJibTaTaM OCBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMmbl

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO OOIIEr0 00pa30BaHUs
IIPOBEPSEMOTO
pe3yibpTara
1 Teopernueckre OCHOBBI XUMHUH
1.1 Bnanenue cuctemoil XMMUYECKUX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONIME TOHATHS (XUMUYECKUN HIIEMEHT, aToM,

AIIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-2JIEKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTETEHb OKHCICHMS, XHMHUYECKas CBA3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIH 00BEM, KpUCTAJUIMYECKas pelleTKa, THUIIBI
XUMHUYECKHX peakiuil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U IHIOTEPMHUYECKHE, PEaKIIMH MOHHOTO OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HEAJIEKTPOJIMTHI, AIEKTPOJIUTUYECKAs TUCCOLUALNS, OKUCINUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIVH,
XMMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHbI (TEOpus 3JIEKTPONUTHUYECKOW  nuccoumanuu,  Ilepumonmueckuit  3akon /JI.M.
MemnzeneeBa, 3aKOH COXPaHEHUSI MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKUM  SI3bIK ~ XUMHM,  (PAKTOJOTMYECKHE  CBEACHHUS O
CBOICTBaxX, COCTaBe, MOJYYEHUH U 0€30M1aCHOM HCIOJb30BaHUU Ba)KHEWIINX HEOPIaHWYECKUX BELIECTB B OBITY M MPaKTH4YECKOU
JESATEIIBHOCTH YEJIOBEKA
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1.2 ChopMUpOBaHHOCTh  YMEHUH  BBISBIATH  XapakTEpHblE MPU3HAKM M B3aUMOCBSI3b M3YyYEHHBIX MOHATUN, MPUMEHATH
COOTBETCTBYIOIIME TMOHATHS IPU ONMCAHUM CTPOEHUS M CBOWCTB HEOPraHMYECKHMX BELIECTB M MX IPEBPAICHHI; BBIABIATH
B3aUMOCBSI3b XMMUYECKUX 3HAHUN C IIOHATUSAMU U IIPEACTABICHUAMU APYTUX €CTECTBEHHO- HAYYHBIX IIPEIMETOB

1.3 Brnagenne OCHOBHBIMH METOJAaMHM HAay4YHOIO IIO3HAHUS BEUIECTB M XHWMUYECKUX SIBICHUN (HAOIIOJEHHE, HU3MEpPEHUE,
AKCIIEPUMEHT, MOJECIIMPOBAHUE)

1.4 ChopMupOBaHHOCTH YMEHUH ONPEAETATh BAJICHTHOCTh U CTENIEHb OKUCICHHS XMMUYECKHX SJIEMEHTOB B COCTUHEHUSAX PA3IUYHOTO
COCTaBa, BHUJI XMMMYECKON CBA3M (KOBAJIECHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAS) B COECIMHEHUSX, THUI KPUCTALIMYECKON
pelIeTKH KOHKPETHOTO BellecTBa (AaTOMHAs, MOJIEKYJIsIpHas, HOHHAsA, METaJUIMYecKast)

1.5 CdopMupoBaHHOCTh YMEHUH ONPEEINATh XapaKTep CPe/ibl B BOJHBIX PaCTBOpaxX HEOPraHMYECKUX COSAMHEHUN

1.6 CdopmMupoBaHHOCTb YMEHUS KIACCUPHUIIMPOBATH XUMUYECKUE PEAKIIMH 110 PA3IMYHBIM NPU3HAKaM (YHCIY U COCTAaBY pearupyromnx

BEIIECTB, TEIIOBOMY OJ((}EKTy peakiuu, W3MEHEHHUIO CTeleHEH OKHUCICHHUS DIEMEHTOB, OOpaTUMOCTH pEaKIUH, YYaCTHIO
KaTajan3aTopa)
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1.7 CdopMUpOBaHHOCTh YMEHHM COCTABJIATH YPAaBHEHUS PEaKUMN PAa3IUYHBIX THUIIOB, MOJHBIE W COKpPAIEHHbIE YPAaBHEHUS peaKIuil
MOHHOT'0 0OMEHA, yYUTHIBAS YCIOBHUS, TPU KOTOPBIX 3TU PEAKIIUH UAYT 0 KOHIIA

1.8 CdopmMupoBaHHOCTH YMEHUI MPOBOIUTH PEAKIIUU, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX HEOPraHUYECKHUX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB

1.9 CdopMupoBaHHOCTh YMEHUH pPACKPHIBATh CYIIHOCTh OKHCIIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca TUX PeaKkIui

1.10 CdopmupoBaHHOCTH YMEHUH  OOBSACHATH  3aBUCHMOCTH CKOpPOCTH XUMHUYECKON PEaKIu OT PA3NIUYHBIX (PaKTOPOB

1.11 ChopMHUPOBAaHHOCTH YMEHUM OOBACHSITH XapaKTep CMEINICHUS XUMHUECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT BHEIIHETO BO3JCUCTBUS
(mpunnun Jle HlaTtense)

2 OO61as 1 HeopraHu4ecKast XUMHUs
2.1 CdopmupoBaHHOCTh yMEHUH packpbiBaTh cMmbica llepuomnueckoro 3akona J[.M. MenzaeneeBa u JIEMOHCTPUPOBATH €T0O

CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBbHYIO U POTHOCTUYECKYIO (DYHKIUH
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22

ChopMupoBaHHOCTh YMEHHMH XapakTepU30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB XHMMHUYECKHX D3JEMEHTOB 1 — 4 T1epuoaoB
IIepuonnueckoit cucremsl xuMuueckux snemenToB .M. MeHneneeBa, UCIoab3ys IIOHATUSA «s-, p-, d-371€KTpOHHBIE
opouTaINY,

«QHEPreTUYEeCKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTU M3MEHEHHUS CBOWCTB XMMHYECKHUX 3JIEMEHTOB U MX COEIUHEHMH IO
nepuonaM u rpynnam Ilepuonnueckoi cucreMbl Xxumudeckux anemeHToB JI.M. Menneneesa

23

CdopmMupoBaHHOCTh YMEHUIN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XMMHUYECKHE CBOWCTBA HEOPTaHMYECKHX BEIIECTB Pa3IHYHBIX
KJIACCOB, TOATBEPKIATh CYIIECTBOBAHME T€HETHUECKOW CBSI3U MEXIYy HEOPraHMYECKMMHU BEIIECTBAMH C IMOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA

24

CdopmMupoBaHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX BEIIECTB MO UX COCTaBY K OMpEAeIEHHOMY Kiaccy
(rpymnme) coeaMHEHUN (MPOCTHIE BEIIECTBA — METAUIbl U HEMETAJIbl, OKCHbI, OCHOBAHHMS, KHUCIOTHI, aM()OTEpHbIE THAPOKCHUIBI,
COJIIN)

25

ChopMupoBaHHOCTH YMEHHI UCTIOIB30BATh XUMHUECKYIO CUMBOJIMKY JUIS COCTaBJICHUs (POPMYJT BEIIECTB M YPaBHEHUH XUMHUECKUX
peakuuii, cuctemarnueckyro HomeHkaatypy (IUPAC) n TpuBnanbHble Ha3BaHUS OTAEJIBHBIX HEOPTaHWYECKUX BELIECTB (yrapHbId
ra3, yrJIeKMCIbli ra3, aMMHaK, raiieHas U3BeCTb, HEralleHasl U3BECTh, IUThEBAsI CO/A, TUPUT U APYTHUE)
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2.6

CdopmMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA HEOPTaHMUYECKUX BELIECTB Pa3IMUHBIX
KJIACCOB, MOJTBEP)KJATh CYIIECTBOBAHHE TI'€HETUYECKOM CBS3U MEXKIYy HEOPraHMYEeCKHMMH BEUIECTBAMHM C MOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil

2.7

CdopMupoBaHHOCTh YMEHUH IJIAHUPOBATh W BBIMOJIHATH XUMHUYECKHI OSKCHEPUMEHT (pa3lioKeHHEe IMepoKcHIa BOAOpOJa B
MPUCYTCTBUH KaTalu3aTopa, OMNpeJesieHne CpeAbl pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOTO  WHIUKATOpA,  BIHSHUE
pa3iauuHbIX  (AaKTOPOB HA CKOPOCTh XUMHYECKOW pPEaKIMH, peaklMd HOHHOTO OOMEHa, KaueCTBEHHBbIE PEeaKkIUu Ha cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM

«Mertamnel» u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKUM OE30MACHOCTH MPH OOpAlIEHMH C BEHIECTBAMU U
1a00paTOpHBEIM  O00OpYIOBaHUEM; TMPEACTABIATh PE3YIbTaThl XHUMHYECKOTO OJKCIIEPHUMEHTa B (QopMe 3allucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIHI 1 (OPMYIUPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIHTATOB

2.8

CdopmupoBaHHOCTh YMEHUN COOIIOAATH MpaBHJa MOJIb30BAHUS XMMHUUYECKOM MOCYI0H U J1abopaTOPHBIM 000pY/IOBaHUEM, a TaKKe
npaBuiia 0OpaleHHs ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU MO BBIMOJIHEHUIO TJAOOPAaTOPHBIX XMMUYECKHX OIBITOB

29

ChopMHUPOBaHHOCT, YMEHHM XapaKTEPH30BaTh XUMHUYECKHUE MPOIIECCHI, JISKAITUE B OCHOBE MPOMBIIUICHHOTO TMOTYYEHUSI CEpPHON
KHUCTIOTHI, aMMHaka, a Takke C(POPMUPOBAHHOCTH IPEICTaBICHUIN

00 06H_[I/IX HAaYyYHBbIX MMpUHOUIIax U O3KOJOTMYCCKHX Hp06neMax XUMHUYCCKOTO MPONU3BOACTBA
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3 XuMHUS U KU3HB. PacueTsl

3.1 ChopMupoBaHHOCTH MPEICTABICHUH 0 XUMUYECKOH COCTABIISIONICH €CTeCTBEHHO-HAYYHOM KAPTHHBI MUPA, POJIM XMMUHU B TIO3HAHUH
SBIICHUN TPUPOJBI, B GOPMUPOBAHUHU MBIIUICHUS U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TIPaMOTHOCTH, HEOOXOAUMOI
JUIS pEIICHUS TPAKTUUECKUX 3a/1a4 U IKOJIOTHYECKH 00OCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U IIPUPOJIHOM cperie

32 ChopMupOBaHHOCTH YMEHUH KPUTHYECKH AHAIM3UPOBATh XMMUYECKYI0 HH()OPMAIUIO, TONy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB
(cpencTBa MaccoBOW KOMMYHHKAIUU, ceTh VIHTEpHET U Ipyrue)

33 ChopMHUpOBaHHOCTE YMEHHM COOJIIOJIaTh TIpaBHUJa JKOJOTUYECKU IICJIECOOOPAa3HOT0 TOBENEHUS B OBITY ©  TPYIOBOH
JIEATEIBbHOCTH B LEJSIX COXPAHEHHUS CBOETO 30POBbs U OKPYKAIOIIEH MPUPOTHON CPEIbl

3.4 Oco3HaBaTh ONTACHOCTH BO3JICHCTBUS Ha JKUBBIE OPraHU3MBbI OIIPENIEICHHBIX BEIIECTB, TOHUMast cMblci nokaszaress [1/1K, noscHaTs Ha
IpUMepax CrocoObl YMEHBIIEHUS U IPEJOTBPALEHNUS UX BPETHOTO BO3AEHCTBHS Ha OPraHU3M YeloBeKa

3.5 CdopmupoBanHOCTH YMEHHUI IIPOBOJUTH BBIYHCIIEHUS C HCIIOJIB30BAHUEM IOHSTHS «MaccoBas J0JIs BELIECTBA B

pacTBOpPCH, 00BEMHBIX OTHOILICHHWI Tra30B IIpyu XUMHUUYCCKHUX PCAKIUAX, MACChl BCIICCTBA HIIN o0beMa Ta30B II0 HU3BCCTHOMY
KOJIMYCCTBY BCHICCTBA, MACCC UJIU O6’[>CMy OOHOTO M3 Yy4aCTBYIOIIUX B PCAKIUU BCHICCTB, TCIIJIOBOT'O 3(1)(1)CKT3 pCaknu Ha OCHOBC
3aKOHOB COXpaHCHHA MACChbl BEHICCTB, IPEBPALICHHA U COXPAHCHUSA DHCPIrun
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HpOBepﬂeMLIe 3JIEMEHTBI COACPKAaHUA

Kon [IpoBepsieMbIil 3JIEMEHT COAEPIKAHUS

1 Teopernueckne 0CHOBbI XUMUU

1.1 XUMHYECKUH dJeMeHT. AToM. Snapo aroma, WM30TONBI. DJIEKTPOHHAS 000J0YKa. DHEPreTHYECKHWE YPOBHH, TOIYPOBHH. ATOMHBIC
opburanu, s-, p-, d-amemeHTl. (OCOOEHHOCTH pacHpeAeNeHHs 3JEKTPOHOB IO OPOUTANSIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX
MEPUOJIOB. DIEKTPOHHASI KOH(PUTYpanysi aTOMOB

1.2 [lepuognueckuii 3akoH u Ilepuonuueckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa. CBsi3b NEPUOIMYECKOTO 3aKOHA U
[lepuonnueckoil cucteMbl xumudeckux snemeHToB JI.JMI. MeHnneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMsI CBOMCTB XMMMYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH HPOCTBIX M CIIOKHBIX BEIIECTB IO I'pyNIaM U IepuojaM. 3HaueHHe
MEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH

1.3 CrpoeHue BemiecTBa. XUMUYECKasi CBSA3b. Buabl XUMHUUYECKOU CBs3U (KOBaJIGHTHAsl HEMOJSPHAs U MOJIApHAs, MOHHAs, METaJuIMYecKas).
Wonbl: KaTHOHBI M aHUOHBL. MexaHM3Mbl 0Opa30BaHMs KOBAJEHTHOW XMMHYECKOM CBsSI3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIH).
Bonoponnas cBs3b

14 BaneHnTHOCTB. D1eKTpOOTpUIIATEIbHOCTh. CTENMEHb OKUCIEHUS




depepanbHana paboyas nporpamma | Xumusa. 10—11 knaccol (6a3osbii

1.5 BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa BEILECTBA. THIIBI KPUCTAUIMYECKUX DPEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILECTB OT TUIIA KpUCTauIM4ecKod peuieTku. Ilowsartne o nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMIHBIC
pacTBOpbl. MaccoBas 10115 BEIECTBA B pacTBOPE

1.6 Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa HEOpraHM4eCKUX BEILECTB

1.7 XuMHu4deckas peaxuus. Knaccudukanus XUMHUUYECKUX peakuuii B HEOPTaHWYECKOM M OpPraHMYecKOl XUMHUHU. 3aKOH
COXPAHEHHUs MacChl BELUIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SJHEPTUU [IPU XUMUYECKUX PEAKLMAX

1.8 CKopocCThb peakiiiy, €€ 3aBUCHMOCTb OT Pa3IMUHbIX (PAKTOPOB

1.9 OOpatuMble peakiuu. XuMHU4deckoe paBHOBecwe. (DakTopel, BIHUAIOLIME HA COCTOSIHME XMMUYecKoro paBHoBecus. [Ipunuun Jle [larense

1.10 Onextponutuyeckas auccouuanus. CuibHble M cinadble 37eKkTpoiauThl. Cpena BOJHBIX pPacTBOPOB BEIIECTB: KHUCHAs, HEHUTpajbHas,
nieno4yHas. Peakiuy noHHOro oOMeHa

1.11 OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

2 Heoprannueckas xumus

2.1 Hemerannsl. [lonoxxenne HemerayuioB B Ilepuonuueckoil cucreme xumuueckux sniemeHToB JI.M. MenneneeBa U OCOOEHHOCTH CTPOEHHS

atromMoB. du3nueckue CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaepona)
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2.2 XUMHYECKUE CBOMCTBA BaXKHEHIINX HEMETAIJIOB (TAJIOTEHOB, CEpHl, a30Ta, ¢ochopa, yriepoaa U KpeMHUS) U UX COCIUHEHUI (OKCHIOB,
KHUCIIOPOJICO/IEPKALIUX KUCIIOT, BOAOPOJHBIX coeAMHEHNH). [[pruMeHeHne Ba)XHENITNX HEMETAIIJIOB U X COEAMHEHUN

2.3 Mertamibl. [lonoxxenne metayoB B Ilepmoamueckoir cucteme xumuueckux sneMeHToB J[.M. MennpeneeBa. OCOOGHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmue ¢usnueckue cBoiicTBa MeTayyioB. CIUIaBBI METaUIOB. DIEKTPOXUMHUYCCKHHA DS
HaIPSHKEHUN METaJlIOB

24 XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATPUM, KaluWi, KalblMW, MarHvii, ajJlOMUHHUMA, IIUHK, XPOM, XKEJIe30, MEIb) U HX
coenuHeHui. O0mIMe crocoObl MoMyuyeHus: MeTaiioB. [IpuMeHeHre MeTalioB B ObITY M TEXHUKE

2.5 I'enernyeckas CBSI3b HEOPTraHUYECKHUX BEILIECTB, MPUHAJISKAIINX K Pa3IMYHBIM KJlaccam

3 XUMUS U KU3Hb

3.1 Ponp xumun B 0OeCieYeHHH SKOJOTUYECKOW, YHEPTrEeTUYECKON M TMHUIEBOM O€30MacHOCTH, Pa3BUTHUM MEIUUMHBI. [lOHATHE O HAyYHBIX
METO/1aX MO3HAHMS BEIIECTB M1 XUMHUECKUX PEaKINi

3.2 [IpencraBiaenuss 006 OOIMIMX HAYYHBIX MPUHIUIAX MTPOMBIIUICHHOTO TMOJTYYeHUs Ba)XHEHITMX BemecTB. YelOBEeK B MHpE BEIIECTB U
MaTepHaJIOB: BaXHEHIIME CTPOUTEIIbHBIE MaTepHalbl, KOHCTPYKIIMOHHBICE MaTepHasbl, KPacKH, CTEKJIO, KepaMuKa, MaTepuaibl s
AIIEKTPOHUKHU, HAHOMATEPHUaJIbl, OPraHUYECKHEe U MUHEPATIbHBIE YI00peHus

33 XuMHUS ¥ 3I0pOBbE YETIOBEKA: MpaBUila MCMOIb30BaHUs JIGKAPCTBEHHBIX MPENapaToB, MpaBmiia 0€30MacHOTO UCIIOJIb30BAHUS TIPETapaToB

OBITOBOI XMMHUH B MMOBCEIHEBHOM KU3HU
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OIIEHOYHBIE 1 METOAWYECKHE MATEPHAJIBI OCHOBHOM OBPA3OBATEJBHOM IMPOIPAMMbI OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

Texymuil KOHTPOJIb yCIIEBaEMOCTH U MpoMexyTodHoi arrectaiu B MAOY COI Ne48 r. TroMeHH NPOBOJIUTCS B COOTBETCTBHM C IIOJIOKEHHEM O
bopmax, IepuOIUIHOCTH, MTOPSIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEXKYTOUHOM aTTecTanuu 00yJaromuxcs, pa3MEeIeHHOM Ha O(UIIHaTbHOM
caiite oOpazoBarensHol opranuzanuu MAOY COILI Ne 48 r. Tromenu (48.tyumenschool.ru)

Texymuii KOHTPOJb MPOBOJWTCS: B BHJIE TECTUPOBAHUS, MUCHMEHHOW MPOBEPOUHOIl pabOThI, CaMOCTOATEIbHOW pabOThl, MPAKTUYECKOH paldoTHhl,
YCTHOT'O OIIpOCa.

B Ta6J'II/II_[C MMpCACTAaBJICHbI OLICHOYHBLIC CPCACTBA (OHGHO‘-IHBIG MaTepI/IaHLI), MMPUMCHACMBIC B paMKaX TCKYIICT'O KOHTPOJIA.

Knacc/ [TepeueHb UCTIOIB3YEMBIX OLEHOYHBIX CPEICTB [lepeueHpb UCTIOTB3YEMBIX METOAMUECKUX MATEPHATIOB
[Iporpamma (oenouHbIX MaTepuanoB)/ KMMel
10-11/ PaGouas 1. Matepuaisl AJi HOATOTOBKU K I/ITOFOI.?».Of/'I aTTeCTalluH 110 1. Xumus 10 xnacc ba3oslii ypoBens: yueOuuk / Pymsuruc I'. E.,
Hporpava. unpopmaruke B hopme EI'D, pazmeniénnnie Ha caiiTe ®enbaman O. I'.. — M.: «IIpocsemennen, 2018.

https://chem-ege.sdamgia.ru/

. Caiit ®enepalibHOr0 HHCTUTYTA MEAArOrnYeCKuX
u3mepenuit: https://fipi.ru/

. Bubnnoteka LIOK

. POl https://resh.edu.ru/

XUMHS )

10-11 xyaccel.
YMK Pynsutuc
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