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MNOACHUTEJIbHASA 3AIINCKA
[Iporpamma no xumuu (6a30BBI ypOBEHB) Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs
COCTaBJIEHA HAa OCHOBE:
- ®enepanbHoro 3akona Poccuiickoit @enepannu ot 29 nexadps 2012 roxa Ne 273-03 «O06
obpazoBanuu B Poccutickoit @eaepanuny» (B pell. ©3MEHEHUH);
- KonBenuuu o npaBax peO&HKa;

— (QenepanbHbIl TroCyJapCTBEHHBI 00pa3oBaTeNbHBI CTaHAAPT CpegHEro oOIIero
o0pa3oBaHus, YTBEPXKACHHBIH MpHKa30M MHHUCTEpCTBA OOpa30BaHUS U HAYKH
Poccuiickoit ®@enepanru ot 17 mas 2012 r. Ne 413 ¢ u3MEHEHUSIMH, BHECEHHBIMU
npuka3zamMu MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit ®denepaunu Ne 732 ot 12
asrycra 2022 r. (nanee — ®I'OC COO)

— B COOTBETCTBUHU C (DenepanbHOM 00pa30BaTEIbHON MPOTPAaMMON CpPEIHEro OOIIero
oOpa3oBaHus, yTBEPKIEeHHON npukazoM Munnpocsemierust PO Ne 371 ot 18.05.2023 r.
( mamee — ®OIT COO).

— OcHoOBHOIT 00pa30BaTENBbHON MPOrpaMMBbI cpeiHero odmiero oopazoBanuss MAOY COLI
Nell um. B. . Cmupnosa r. Tomcka;

— Ilpukaz Munnpocsemienust Poccun ot 21.09.2022 N 858 "OO6 yrBepxkaeHUH
(enepanbHOrO MepevHsi Y4eOHHKOB, JIOMYIIEHHBIX K HCIIOJIb30BAaHUIO MPH Peaau3aluu
UMEIOLINX TOCYIapCTBEHHYIO aKKpEIUTAlUI0 00pa30BaTeNbHBIX MMPOrpaMM HayaJlbHOTO
o0I11ero, OCHOBHOTO 0OIIEro, CpeaHero o0mero o0pa3oBaHMUsA OpPraHU3ALMIMH,
OCYIIECTBISIOIMMU 00pa30BaTENbHYIO JESATEIbHOCTh M YCTAHOBIICHUS MPENEIbHOrO
CpPOKa HCHOJb30BAHUS HCKIIOUEHHBIX YyueOHHMKOB" (3aperucrpupoBano B MuHiocte
Poccun 01.11.2022 N 70799)

— -llocranoBnenue ['JaBHOrO TroCyapCTBEHHOIO CAHUTAPHOIO Bpada POCCUMCKOM
®enepanun ot 28 centadps 2020 r. Ne28 «O6 yrBepkaeHun caHutapHbix npasui CII
2.4.3648-20  «CaHHTapHO-AMUICMHOJIOTHYECKHEe TPEOOBaHHA K  OpraHU3alUsIM
BOCIIUTaHMA U O0YYEHUs, OT/AbIXA U O3J0POBJICHUS A€TEH U MOJIOJECIKI;

— IlocranoBnenne ['7aBHOrO TroOCYyJapCTBEHHOIO CAaHMTAPHOIO Bpayda Poccuiickoin
Oenepanun ot 28 sHBapst 2021 1. Ne2 «O0 yTBepkKJI€HUH CAaHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «l'uruennueckue HOpPMAaTHBBI U TpeOOBaHMS K OOECHEUYEHHUIO
6€301MacHOCTH U (WiIH) 6€3BPEAHOCTH JAJIS YeIOBEKa (aKTOPOB CPEAbl OOUTAHUS

— - Ilpukaz Munnpocsemenus Poccun ot 22.03.2021 Nel15 «O6 yrepxkaenuu [Topsiaka
OpraHu3alMil M OCYLIECTBJIECHUS O00pa30BaTEIbHOM JAESTENIbHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTebHBIM IpOrpaMMaM — 00pa30BaTeNbHBIM IPOrpaMMaM HaydajgbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO OOIIETO 00pa30BaAHMS;

— VYHuBepcaibHble KJIACCU(UKATOPHl PACHpPENENeHHBIX 10 KjaccaM IPOBEPsIeMbIX
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUs OCHOBHOM 00pa3oBaTeibHOIl MporpaMmsl IO
YPOBHSM 001IeT0 00pa30BaHUs M JIEMEHTOB COACPIKAHUS MO yIeOHBIM IpEeAMETaM st
UCIONIBb30BaHUs B (elepalbHbIX W PETHOHAJBHBIX MpPOLEAypax OLEHKH KadecTBa
oOpa3oBaHusi, OJOOpEHHbIE pemeHHeM  (eaepaTbHoro  y4eOHO-METOIUYECKOTO
o0veauHeHns mo oOmemy obpazoBanuio (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), nonroroBnennsle PenepanibHbIM TIOCYIapCTBEHHBIM OOJKETHBIM Hay4HbBIM
yupexnaenuem «dDenepanbHblii HHCTUTYT MEAaroruueckux U3MEpEeHUi» U pa3MelleHHbIe
Ha caiite https://tc.edsoo.ru/;

— ¢denepanpHO paboyeli MporpaMMbl BOCIIUTAHUS, C YUETOM pacipene’EHHbIX MO Kiaccam
IpOBEpsAEMBIX TpeOOBaHMN K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIEro 00pa30BaHUsI.

[lporpaMMa TO XUMHUHM Ha YpPOBHE CpeaHero oOImero obOpa3zoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpa3oBanuu B Poccuiickoi
Ddenepanumn», TpeOOBaHUHN K pe3ylibTaTaM OCBOCHHUS (eliepaiabHOil 00pa30BaTeIbHON MPOTPAMMBI
cpenero  obmero oOpaszoBanus (DPOII COO), mnpencraBieHHbXx B DenepaibHOM



rocygapcTBeHHOM oOpazoBaTenbHOM cTangapte COO, ¢ yuérom Konnenmuu mnpenojgaBaHus
yuebHoro mnpenMera «XuMus» B 0Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoir deneparum,
peanu3yrolmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBbL, 1 OCHOBHBIX MOJ0XKeHUH «CTpaTterun
pa3ButHst BocnutaHus B Poccuiickoit @enepauun Ha nepuon no 2025 roma» (Pacnopsbxenue
[IpaButensctBa PD o1 29.05. 2015 N 996 - p.).

OCHOBY MOIX0/I0B K Pa3pabOTKe MPOTrpaMMEBI [0 XUMHUH, K OTIPEJICIICHHIO 00IIEH cTpaTeruu
oOyueHusi, BOCHUTAHUS U Pa3BUTHSI OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO MpeaMeTa «XUMUs»
st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTaBMIIN KOHIENTyanbHbIe onoxenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJICH, COAepIKaHMsI, Pe3yIbTaTOB 00y4eHHs U TPeOOBAaHUI K YPOBHIO
IIOATOTOBKH BBIHYCKHI/IKOB.

Xumuueckoe o0pa3oBaHHME, IOJy4aeMO€  BBITYCKHUKaMu  00mIe00pa3oBaTeIbHOM
OpraHM3aliy, SBISETCd HEOThEMJIEMOW 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpILIAIONIMM 3TallOM peaju3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIMNX LIETTOCTHON CUCTEME XUMUYECKOTO 00pa30BaHusl. DTU LIEHHOCTH KAaCaIOTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl YeJIOBEKa, a
TaKXe SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO M IPUPOIHOM Cpee.
Peanuzyercs xumuueckoe 00pa3oBaHHME OOYYarONIMXCS Ha YPOBHE CpEIHEro 0OIero
0o0pa3oBaHus CpeICTBAMU y4eOHOIo mpeaMeTa «XUMUs», COep )KaHUue U NMOCTPOEHUE KOTOPOro
oIpejiesieHbl B MPOrpaMMe MO XUMHH C Y4ETOM CHEUU(PUKA HAyKHM XUMUM, €€ 3HaYeHUs B
MO3HAHUU MPUPOJBI U B MAaTEpPHUAJIbHON KHU3HM OOILIECTBA, a TAaKKe C y4ETOM OOLIMX Lesel u
MPUHILIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEJIHEro oOILIero
obpasoBanus B Poccuiickoit @enepanuu.

XUMHUSL KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJb B COBPEMEHHOM
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCUT CBOM BKJaja B
(hopMUpOBaHHE PAMOHAIBHOTO HAYYHOTO MBIIICHUS, B CO3[JaHUE 1IETIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, KOTOpPOE (OPMUPYETCS B XMMHUU Ha
OCHOBE TNMOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpA, OCO3HAHUS B3aWMOCBSI3HU
MEX]Ty CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTSMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYsSI C IPYTUMU €CTECTBEHHBIMU HAyKaMHU, XUMHUSI CTaJIa HEOThEMIIEMOM
YacTbI0 MUPOBOH KYNIBTYpbI, HEOOXOAMMBIM YCIIOBHEM YCIICIIHOTO TPyAa M >KU3HH KaXXJ0TO
yieHa oOmectBa. CoBpeMEeHHass XMMHS KaKk Hayka CO3UjJaTelbHas, KaK HayKa BBICOKUX
TEXHOJOTHI HallpaBleHa Ha pelIeHHe TIJI00aNbHBIX MPOoOJeM YCTOHYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPHCBOM, YJHEPIeTHUCCKOM, TTUIICBOM, IKOJIOTHICCKOM OE30MTaCHOCTH U OXPaHbI
3/10POBBSI.

B cootBeTcTBMM ¢ OOmMMMH LEISIMH W TPUHIUAIIAMH CPEAHETO OOIIEero oOpa3oBaHUs
conepkanue npeamera «Xumusa» (10-11 kmaccsl, 6a30BbIi YPOBEHb U3YUEHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY OOYYAIOIIMXCs, HEOOXOMMMYIO UM ISt
BBIPA0OTKH MHUPOBO33PEHUYCCKUX OPUCHTHUPOB, YCIEIIHOTO BKIIOYCHHUS B JKH3HBH COIMYMA,
MIPOJIODKEHHS 00pa30BaHMs B PAa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBisromuMu npeameTa «XuMus» ABIs0TCs 0a30Bble Kypehl — «OpraHuyecKas XuMUs»
n «O011ast 1 HeOpraHU4eCcKas XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHS KOTOPBIX SBISIOTCS
OCHOBBI 0A30BOM HAYKHW: CUCTEMa 3HAHUU 10 HEOPTaHUYECKON XUMHH (C BKIFOUYCHUEM 3HAHUH U3
o01Ielt XUMHUK) U OpraHnyeckoi Xumun. PopMUpOBaHKE TAHHON CUCTEMbI 3HAHUH NPU U3Y4EHUU
IpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHs BCETO MHOI000pa3ys BELECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.



CrpykTypa coaepkanusi KypcoB — «Oprannyeckas xumusi» 1 «OO01as 1 HeopraHudeckas
XUMHUs» chopMUpOBaHa B MpOrpaMme M0 XUMHHM Ha OCHOBE CHCTEMHOTO IMOJIXOJa K W3YYEHHUIO
ydeOHOro Marepuajga M oO0yCIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWN Ha
ONPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOH TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX NPEACTABICHUNH O CTPOCHUM BEIECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce BEIECTBaxX JAOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMUECKM AKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMueckoil XMMHHU IOJIy4aroT
pazButhHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS IEepBOHAYAIHHBIC
MIPEICTABICHUS O XMMHUYECKON CBSI3H, KIaCCU(UKAIMOHHBIX MIPU3HAKAX BEILIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUSI, O XUMHUYECKOW PEAKIMU.

[Ton HOBBIM YIJIOM 3peHHs B IpeaMere «XUMHUs» 0a30BOr0 YpOBHSI PaccMaTpUBAETCS
W3y4CHHBIH Ha YPOBHE OCHOBHOTO OOIEro 00pa3oBaHHS TEOPETHYECKUH Marepuan u
(i)aKTOJ'IOFI/I'-ICCKI/Ie CBC€CHHUA O BCIIECTBAX U XUMHYECKOMN pcakuuu. TaK, B YaCTHOCTH, B KYpC€
«OO0m1as 1 HeopraHMUYeCcKass XUMHs» 00YJaIOIIMMCS TPEJIOCTABISIETCS BO3ZMOXKHOCTh OCO3HATh
3HAQUYEHHE MNEPHOANYECKOr0 3aKOHA C OOIIETEOPETHYECKUX M METOIOJIOTHYECKUX MO3UIHA,
rIy0XKe TMOHATh MCTOPHUYECKOEe HM3MEHEHHEe (YHKIMH 3TOro 3aKoHa — OT 000O0Imaromei 1o
OOBSCHSIONIEH U TIPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaKHEWMIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercss B kKypcax 10 wm 11  KiaccoB naneMeHTamMu  COAEpKAHUSA, HWMEIOIIUMHA
KYJIbTYPOJIOTUYECKH ¥ TPUKIATHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBA3M XHUMHUU C JIPYTUMH HayKaMH, DPAacKpbIBalOT €€ pojb B IO3HABATEIBHON U
MIPAKTUYECKON JEATEIBHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCIMUTAHHMIO YBAXKEHUS K IMPOIIECCY
TBOPUYECTBA B OOJACTH TEOPHH W MPAKTHUYCCKUX MPUIOKEHUNW XUMHUH, TIOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh WHOOPMAIINIO U MPUMEHSTH €€ NJIs TIOTIOTHEHUSI 3HAHUN, PeIIeHUs
MHTEJUICKTYAIBHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIEIOBATENBCKUX 3aJay. B 1enoMm conuep:xkanue
y4eOHOT0 TIpeaMeTa «XUMHUs» JaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI Il TIOHUMaHUsI GUIOCOPCKUX HICH, TaKUX KaK:
MaTepuagbHOE €IMHCTBO HEOPTaHUYECKOT0 U OPTaHUYECKOr0 MHpa, 00YCIOBIECHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHEM, ITO3HABAEMOCTh ITPUPOJIHBIX ABIECHUN MMYTEM DKCIIEPUMEHTA
U PEIICHHUs] TMPOTHBOPEUYUN MEXIYy HOBBIMH (aKTaMU M TEOPETHUYECCKUMHU TPEANOCHUTKAMH,
OCO3HAHHME POJM XMMUHU B PEIICHUH 3KOJOTMUYECKUX MpoOJieM, a Takxke MpodsieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUSI HOBBIX TEXHOJIOTUA U MaTEPUAJIOB.

B miane peIICHMA 3a/1a4 BOCIIMUTAHUA, PA3BUTHA U COLMUAJIN3alln O6yanOHIHXCH IIPUHATBIC
MPOrpaMMON O XUMHUHU TOIXOJbl K OMPENETCHHIO COJCpKaHUS W TOCTPOCHHUS IpeaMera
MpeayCMaTpuBaOT (HOPMUPOBAHUE YHUBEPCATIBHBIX YYEOHBIX JEHCTBUM, MMEIONMUX 0a30BOe
S3HA4YCHUC [JISI Pa3JIMYHBIX BUJAOB ACATCIBHOCTH: PCHICHUA HpO6J’I€M, IIOuCKa, aHajlu3a Hu
00paboTku wuHGbOpMAIMK, HEOOXOAMMBIX [JIi MPUOOPETEHUs ONbITa MPAKTUYECKOW U
HCCHCI[OB&TCHLCKOﬁ ACATCIIbHOCTH, 3aHHMaIOH_IeI>'I Ba>XHO€ MECTO B [IO3HAHUHN XUMHUH.

B npaktuke npenogaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOT'O 001ero o0pa30BaHusl, Tak U
Ha YpOBHE CpeJIHEero o0miero oopazoBaHusl, P OMPEEICHUN COJIEPKATEIbHON XapaKTepUCTUKU
Lejael M3y4eHHs IpeAMeTa HalpaBJICHUEM IEPBOCTENIEHHONM 3HAYMMOCTH TPaJULHOHHO
npu3HaéTcss  (QOpMHpPOBAHUME OCHOB XHMHUYECKOM HaykM Kak o00JIacTU COBPEMEHHOIO
€CTECTBO3HAHMSI, IPAKTUYECKON I€ATEIbHOCTH YEJI0OBEKA U KAK OAHOI'O U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKONW TOUKHM 3pEHMs] TaKOM MOJXOJ K OMNpeleseHHIO Leled U3ydeHHs
MpeaMeTa SIBJISI€TCS BIIOJIHE ONPAB/IaHHbBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH LEISIMH HM3YYeHUS TpeaMmera «XuMHus» Ha
6a3oBom yposHe (10 —11 ki1.) aBnsOTCS:

(hopMHUpOBaHHE CUCTEMBbl XMMHUUYECKHX 3HAHUW KaK Ba)KHEHINIEH COCTABIISIIONIEH €CTeCTBEHHO-
HAayYHOW KapTHUHBI MHUpa, B OCHOBE KOTOPOHM JIEKAT KIIOYEBBIC MOHATHS, (DyHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XMMHH, OCBOCHUE SI3bIKAa HAYKH, YCBOSHUE M IIOHUMAHKE CYIIIHOCTH JOCTYITHBIX
00001IeHnT MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOPHEH UX pa3BUTHI U
CTaHOBJICHUS,

dbopMUpOBaHHEe U pa3BUTHE TPEJCTABICHUNA O HAYYHBIX METOAAaX I[MO3HAHUS BEIICCTB H
XUMUYECKHX PEaKIUi, HEOOXOIUMBIX ISl MPUOOPETEHUs YMEHUH OPHUEHTHUPOBATHCS B MHpPE
BEILIECTB U XUMHUUYECKHUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOJIE, B TPAKTUUECKON U MMOBCEIHEBHOM
JKHU3HU;

pa3BUTHE YMEHHMH U CIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAONIOJECHUEM M OOBSICHEHHEM
XUMHUYECKOT0 SKCTIEPUMEHTA, COOJIIOICHIEM TIPAaBHII 0€30MacCHOT0 0OpaIleHs C BEIIECTBAMH.

Hapsny ¢ atuM, comepkarenbHas XapaKTepUCTHKA IEJIeH W 3a7ad W3YYCHHUS MPEAMETa B
MpOrpaMMe Mo XMMHH YTOUHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero odmero oopasoBanus. CeroHs B MPEMOJaBaHUN XUMHUH B OOJIBIIEH CTETIEHN
oTAaéTCs MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE COIepKaHusl 00ydeHHs, OpUEHTUPOBAHHON
Ha TOJTOTOBKY BBITYCKHHMKA 00III€00pa30BaTEIbHON OpraHU3aINK, BIAJCIONIETO HE HaOOpOM
3HaHWW, a (PYHKIMOHAIBLHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMEHHUSMU aKTUBHOTO
MOJTYYCHUS 3HAHUHM ¥ IPUMEHEHHS UX B PEaIbHOM JKU3HU JIUIS PEIICHUS MTPAKTUYECKHUX 3a/1a4.

B cBs3u ¢ »stuM Inpu MH3YYCHHHU TMPCIMETa «XHTMHS JOMHUHHPYIOIICC 3HAYCHUC
an06peTa10T TaKHUC ICJIU U 3aJa4l, KaK:

ajanramys 00y4aronmxcs K yCJI0BUsAM TUHAMUYHO pa3BUBAIOIIET0Ccs MUpPa, (popMUpoBaHUe
UHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYAIONIUXCS KIIOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIICTEHITUH),
HUMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUJIOB JICATEIILHOCTH: PEIICHHS IPOOIIeM,
MOWCKa, aHaIM3a W 00paboTKH WHPOpPMAIUU, HEOOXOTUMBIX JUIsI TPHOOPETEHHUS OIbITa
JESITeTLHOCTH, KOTOpasi 3aHUMAeT BAKHOE MECTO B MO3HAHWU XMMHHU, & TAKXKE JUIS OLEHKHU C
MTO3UIUH IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX TIPOIECCOB
Ha OpraHU3M YeJIOBeKa M PUPOIHYIO CPENY;

pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IMPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUHM C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIOIb30BATh COBPEMEHHbIE MH()OPMALIMOHHBIE
TEXHOJIOTUH IS TIOMCKA M aHAIN3a YYeOHOH M HayYHO-NIOMYJISIpHON HH)OPMAITUH XUMHUECKOTO
COZIEpKAHUS;

dopMupoBaHue M pa3BUTHE y 00YYAIOIINXCS ACCOIMATHBHOTO U JIOTMYECKOTO MBIIIICHNS,
HAOIIOATEeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPY TUIAHWPOBAHNUHU U IIPOBEJCHUN XMMUYECKOTO YKCIIEPUMEHTA,

BOCITUTAHUE y OO YJArOITUXCs YOSKIEHHOCTH B TYMAaHUCTHIECKOM HAIMPABICHHOCTH XUMHH,
e€ BaXHOW PONU B PEHICHUH TJIOOANBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIOTOIH30BAHUS,
MOTOJHEHNSI YHEPTETUYECKUX PECYPCOB M COXPAHEHHS MNPHUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00XO0IMMOCTH OEPEKHOT0 OTHOIICHHUS K IPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAK)KE IPHOOPETEHUS



OIlbITa UCITOJIBb30BaHUA ITOJTYYCHHBIX 3HAHUH JJIS1 IIPUHATUA TPaMOTHBIX peIHeHI/Iﬁ B CUTyalUsX,
CBA3AaHHBIX C XUMHWYCCKUMMU SABJICHUAMU.

B yue6HOM miaHe cpenHero oOuiero oopazoBaHMs HpeaAMET «XUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeIMETHOM 0051acTH «ECTECTBEHHO-HAYUHbIE IPEIMETHI».

OO6miee ynca0 4acoB, OTBEAEHHBIX I M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHEIO
obmero odbpazoBanusi, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11 kimacce
— 34 ygaca (1 gyac B HezeO).

[UTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOITPAMMLI 110 XHMMHU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHUS OOYHYAIOLIMMMCS
MpOrpaMM CpeHero olmiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
Hay4Ho-meTonnueckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
IIPOrpaMM CpeHEro o01Iero 00pa3oBaHus ABISETCS CUCTEMHO-1E€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM € CHUCTEMHO-AEATENBHOCTHBIM IOJAXOJOM B CTPYKTYpE JHMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MpeAMETa « XUMHUS» Ha YPOBHE CPETHET0 00111er0o 00pa30BaHUsI BbIIE€ICHbI
CJIEIYIOINE COCTABIIAIOIINUE!

OCO3HAHWE OOYYAIOIIMMUCS POCCHUICKON TPa)KAaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOONIPEIEIICHHUIO;

HaJIMYUEe MOTUBALUU K O0Yy4EHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAUIMI 6a30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS B CBOEH JESTEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYIIUMHU IIE€JIOCTHOM CHCTEME XHUMHUYECKOIo
o0Opa3oBaHus;

HaJIMYME TMPABOCO3HAHMS HKOJOTMUECKOW KYyJIbTYPbl M CIIOCOOHOCTH CTAaBUTh ILIEIU U
CTPOUTD KU3HEHHBIE MIJIaHbI.

JIMuHOCTHBIE PE3YNbTaThl OCBOECHUS NpeaMeTa « XUMUS» TOCTUTAt0TCs B €AMHCTBE yUeOHOM
1 BOCIIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTAMU U HJEaaMH POCCHUHCKOrO TI'pa’KAaHCKOTo OOILEecTBa,
NPUHATHIMU B OOIIECTBE HOPMaMHU M TNpaBHJIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLECCaM
CaMOIIO3HAHNUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00Y4YaIOLIUXCS.

JIMYHOCTHBIE PEe3yabTAThl OCBOCHHS MpeaMeTa «XUMHUs» OTPaXKaroT cHOPMUPOBAHHOCTD
OIIbITA [T03HABATEIBHON U IPAKTUYECKOH AEATEIBHOCTH 00yUarOIINXCs 10 PeaTu3aMy PUHATHIX
B 00IIIECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaskIaHCKOro BOCIUTAHMS .

OCO3HAaHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY M ITPaBOIOPSIKY;

IPEJICTAaBICHUS O COLMAJIbHBIX HOPMAaX M NPaBUIAX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETBHOCTH MPHU CO3JAHUH y4EOHBIX MPOEKTOB,
peleHnH y4eOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKHX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOMH 1A TEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUSIL:



[IEHHOCTHOTO OTHOMICHUS K HMCTOPHYECKOMY M HAyYHOMY HACIEIHI0O OTEYECTBEHHOU
XUMHH;

YBa)XEHUS K MpOIecCy TBOpPYECTBA B O0JIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PEe3YNbTaT JJIUTEIbHBIX HAOIIOICHHIA,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSSHHOTO TPYy/a YYEHBIX U IPAKTUKOB;

WHTEpeca M T[03HABATEIbHBIX MOTHBOB B TIONYUYEHHH U TMOCICAYIOIIEM aHalln3e
nH(pOpPMaIIUU O MEPETOBbIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHMUS,

CHIOCOOHOCTH  OLIEHUBATh CUTYalldHM, CBS3aHHbIE C XUMHUYECKUMHU  SBICHUSIMH,
U TPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHHWE U TIOCTYNKHM CBOMX TOBApHUINEH C MO3WUIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEICTBHHA ITUX MOCTYIKOB;

4) ¢popMHupOBaHHS KYJIbTYPbI 310POBbSI:

NOHMMAaHMS LIEHHOCTEH 370poBOoro M Oe3omacHoro olpas3a >KHW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (pU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOmrofeHus] TpaBui 0e30MacHOro0 OOpalleHHs C BEMECTBAMHU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOM J€SATEIBHOCTH;

NOHMMaHMUA LEHHOCTH TMPaBWJ HHIUBUAYAJBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaLIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHMS TIOCJIEACTBUN M HENPHATHS BPEIHBIX TPUBBIYEK (YHNOTPEOICHUS AIKOTOJIA,
HAapKOTHUKOB, KYpPEHHUS);

5) TPy/10BOT0 BOCIUTAHUS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIEAOBATEIbCKON AESITeNbHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKON M JPYTUX BUIAX JIEATEIHHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHWH TMPAKTUYECKUX 3a7ad COLHUAIbHON
HaNpPaBJICHHOCTH (B paMKaX CBOETO KJ1acca, HIKOJIbI);

UMHTEepeca K MPaKTHUYECKOMY M3y4YeHHIO Mpodeccuid pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHUS K TPYY, JTIOASIM TPYyJa U pe3ylbTataM TPYI0BOH NeSTEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYATHHON TPACKTOPUH 00pa30BaHus, Oy myIei
npodeccuu U peaau3anuyi COOCTBEHHBIX )KU3HEHHBIX IIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) K0JIOrMY€eCKOro BOCIIUTAHUS

HKOJIOTHYECKH TIeTIECO00PA3HOTO OTHOIICHUS K MPHUPOJIE, KaK NCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiie;

MOHUMAaHHS TI00ATBFHOTO XapakTepa SKOJOTHYECKUX MPOoOIeM, BIUSHUAS SKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSIHUE MPUPOIHOM U COLIMATILHOM Cpeibl;

OCO3HAHMSI HEOOXOJAMMOCTH HMCIIOJIb30BAHHS JTOCTIKEHUH XVUMHH JIUISI PEIICHUS] BOIIPOCOB
palMoOHAIBFHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOI'O HENPUATHS IEUCTBUH, NMPUHOCAIIUX BpEIl OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHHSI MPOTHO3UPOBATh HEOIArOMpPUSATHBIE YKOJOTHUECKHUE IMOCISICTBHUS MPEINPUHUMAESMBIX
JIEUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUSL PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, JKOJOTHYECKOW KYIBTYpBI, OIbITa
NESTENIBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOMN U COIIMAJILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MMPOTHBOCTOATH UICOIOTUU XeMo(oOuu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOM MPAKTUKH;



MOHUMAHUS CHeMU(PUKA XUMUU KaK HAyKH, OCO3HaHUS €€ posu B (POPMHUPOBAHUU
PaIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU IIEIOCTHOTO MPEACTABICHHS 00 OKpYKaroIIeM
MHUpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
perieHny mpodiieM COXPaHEeHUS IPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOW IMBWJIM3AIMHU: B €€
T'YMaHUCTHYECKOW HAIMpPABICHHOCTH M BAXKHOW pPOJIM B CO3/IaHUM HOBOW 0asbl MaTepuaIbHOMN
KYJIbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTONYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
JHEPreTUYECKOW, TMHUIICBOM M DKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecTieueHnH yCIOBUHM YCIICIITHOTO TPyAa M AKOJOTUYECKH KOM(DOPTHOM KU3HH KKIOTO UYJieHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHONM TIpPaMOTHOCTHU: T[OHMMaHUS CYIIHOCTM METOJOB IO3HAHMS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BATh MOJIydaeMble 3HAHUS IS
aHaJgu3a U OOBSICHEHHUs SBJICHUH OKPYXKAIOMIEr0 MHUpa W MPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHUS JIeJIaTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCSI TAHHBIX
C LIEIbI0 TTOJTYYEHHUSI TOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BAaTh XUMUYECKUE 3HAHUS JIJISl PEIICHUs PoOIeM
B PEAJIbHBIX KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWI0O W CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUM 10 XHMUU B COOTBETCTBHM C >KU3HEHHBIMU
MOTPEeOHOCTSAMH;

WHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3IMIHBIX cepax mpoPecCHOHATHHON eI TeTHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3yiIbTaThl OCBOCHHS Y4YEOHOTO mpenMera «XUMHUS» Ha YpOBHE
cpenHero o0uiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe U1 (POPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXKTUCIMIUTHHAPHBIC
(MeXnpeaMeTHbIE) O0IeHAYYHbIE TOHATHUS, OTPAXAIOIIUE 1IEJOCTHOCTh HAYYHOH KapTUHBI MHpa
U cnen(uKy METOI0B NTO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, sBJICHUE, MPOLECC, CUCTEMA, HAy4YHbIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIe0BaHNE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHeE);

YHHMBEpCAJIbHbIE y4eOHblE  JEWCTBUS (mo3HaBaTeIbHbIE, KOMMYHHKaTHBHBIE,
perynaTuBHble), oOecrneuuBarone QOpMHUpOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOW KOMITETEHIIMU 00yJaroIuXcs;

CIOCOOHOCTh  OOYYAIOMIMXCSI ~ HMCTOJB30BaTh  OCBOEHHBIE  MEXKIHUCIMIUIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHUS W YHUBEpCajbHble y4yeOHble ICHCTBUS B IIO3HABATENbHOH H
COLIMAJIBHON ITPAKTHKE.

MertamnpenMeTHbIE pe3ylbTaThl OTPa)XalOT OBJAJCHUE YHUBEPCAIbHBIMH yUCOHBIMH
[103HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUAMHU.

OBnaueHne YuuBepcaabHbIMHA y‘lCﬁHLIMI/I NMO3HABATEJbLHBIMHU A€M CTBUSIMM

1) 6a3oBbIe JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIEHO (D OPMYIIHPOBATh W aKTyaJdH3UpOBaTh TMPOOIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

onpeacsiTb LCJIU ACATCIbHOCTHU, 3adaBas HapaMCETpbl W KPUTCPUHU HX OOCTHUIKCHUS,
COOTHOCHUTB PE3YJIbTATHI ICSITEIPHOCTU C TTOCTABICHHBIMH IIEJISIMH;



HCIIOJIb30BaTh NPU OCBOCHHWU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBLIEIATH
XapaKTepHble TIPU3HAKM TMOHATHUM W YCTaHABIMBAaTH MX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIME OHATHUS 151 O0OBSACHEHUS OTJEIIbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KJIaCCU(DUKALMHU BEIIECTB U XUMHUUCCKUX PEAKIIHIA;

YCTaHABJIMBATh IIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4acMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PAcCyKACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 AaHAJIOTUH ), BHISIBIISTD
3aKOHOMEPHOCTH M NPOTHBOPEUUS B pacCMaTpUBAEMBbIX SIBICHHSX, (POPMYIUPOBATH BBIBOABI U
3aKJIF0YEHHS,

IPUMEHATh B IIPOLECCE TMO3HAHUS, UCIOIb3YeMble B XUMUU CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIH, IPE0OPa30BhIBATH MOIENIbHBIC MPEACTABICHUS — XUMUYECKHI 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMHYeckass (GopMyna, ypaBHEHME XUMHUYECKOM peakuuu — TMpU pPElICHUH Yy4eOHbIX
[I03HABATENbHBIX U IPAKTUUECKUX 3aa4, IPUMEHATh HA3BaHHbBIE MO/IEJIbHBIE TIPEICTABICHUS 1JIs
BBISIBJICHMSI XaPAKTEPHBIX IPU3HAKOB U3y4a€MBbIX BEIIECTB U XMMHUYECKHUX PEAKIIHH.

2) 0a30BbIe HCCIeA0BaATENbCKUE e CTBUS:

BJIa/IeTh OCHOBAMHU METOJI0OB HAYYHOT'O MO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUM;

dopmynupoBaTh IEMM M 33JaYd  HMCCIEJOBAHUS, MCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOATENIBHO C(hOPMYyJIUPOBAHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
11 (GOPMUPOBAHMS TUITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIAaJIETh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUSA M IPOBEICHUS YYCHMUYECKHX
SKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAO0JIIOJATh 32 XOJIOM IPOILECCA, CAMOCTOSATEIBHO
IIPOrHO3UPOBATh €ro pe3yibTar, (opMynupoBaTb OOOOLIEHHS U BBIBOABl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIEeT0BATENbCKOW M TMPOEKTHON JesTeNbHOCTH,
MPOSIBJISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB peIICHUs
MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS.

3) paGora ¢ ungopmaumei:

OpUEHTUPOBATHCS B  Pa3jIMYHbIX HCTOYHMKAX HMHQOpMAIUK (HAy4YHO-TIOMYJISpHas
JaUTepaTypa XHMMHYECKOTO COJepXkaHus, CIpaBouyHble TmocoOus, pecypcbl HHTepHera),
aHAJM3UPOBATh MH()OPMAITHIO PAa3ITUIHBIX BUAOB U ()OPM TPEACTABICHUS, KPUTUIECKH OIICHUBATh
€€ I0OCTOBEPHOCTh ¥ HENPOTUBOPEUYNBOCTH;

dopMynupoBaTh 3ampochl U MPUMEHATh pa3IMYHbIE METOJbl MpPU IMOHCKE U OTOOpe
nHpopMaInn, HeOOXOUMOH JUTSI BBIMOJIHEHUS YU€OHBIX 3314 ONPeIeIEHHOIO THIIA;

pUOOpETaTh OMBIT UCIOJIb30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (hOpMYy IpelcTaBieHUs] HHPOPMALUU (CXEMBI,
rpauKy, TuarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAy4YHBIA SI3bIK B KauyecTBE CpeAcTBa INpu paboTe € XUMHUYECKOM
uHpopMalMeil: MPUMEHATh MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKHUe) 3HAKU MU
CUMBOJIbI, hOpMYIIbI, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPe0oOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISITHOCTH.

OBiaagenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMUA JIeCTBHSIMM

3a/1aBaTh ~ BOMPOCHI MO  CYIIECTBY OOCyKJaeMoil TeMbl B  XOJe JAHaora
W/WIM JUCKYCCHM, BBICKAa3bIBaTh HJIEH, (OPMYIMPOBATH CBOU MPEIJIOKEHHUS OTHOCHUTEIBHO
BBITIOJIHEHUS TIPEJITIOKEHHOU 3a/1a4u;

BBICTYNATh C IPE3CHTALMEN pEe3yNbTATOB I03HABATEIBHOU JEATEIBbHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIIIOJHEHHUH XUMHUYECKOTO
JKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO HCCIIEIOBAHUIO CBOMCTB H3YyYaeMbIX BEILECTB,



peanu3anuu y4eOHOTO POeKTa u (hopMyIUpoBaTh BBIBOJIBI
0 pe3yabTaTaM MPOBEAEHHBIX UCCIICIOBAHMIA ITYTEM COTTIACOBAHMS TIO3HUIIHHA B X0/1€ 00CYKIeHUS
1 00MeHa MHEHUSIMU.

OgJjiajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU /1€ CTBUAMU:

CaMOCTOSITEJIFHO TUIAHWPOBATh M OCYLIECTBIATH CBOIO ITO3HABATEIBHYIO IEATEIHHOCTS,
orpenenss €€ 1enu W 3aJauyd, KOHTPOJHMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeayiaraeMblii alrOpUTM JICHCTBUI TPH BBHIOJHEHUH YYEOHBIX M MCCIIEOBATEILCKUX 3ajad,
BbIOMpaTh Hanboee 3(h(HeKTUBHBIN CIIOCOO UX pEeHIeHUs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUYECKHUX PEAKIIUIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH €A TEIbHOCTU HA OCHOBE CaMOAaHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTPaXkKaroT:

c(hOpMHUPOBAHHOCTH TPEJICTABICHUN 0 XUMUYIECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpA, POJU XUMUHU B TO3HAHHWU SIBJICHUM TPUPOJBI, B (OPMUPOBAHUU MBIIIJICHUS U
KYJIbTYyphl JIMYHOCTH, €€ (YHKIMOHATBHOH TPaMOTHOCTH, HEOOXOAMMOW ISl peIIeHUs
MPAKTUYECKUX 3a7a4 U SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOAHOM CpEAE;

BJIQJICHUE CHUCTEMOM XHMHUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarollue
MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000J0YKa aTOMa, MOJIEKYJa, BaJI€HTHOCTD,
ANEKTPOOTPHUIATEIFHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas Qopmymna (pa3BépHyTas U
COKpaléHHas), MOJib, MOJIIpHas Macca, MOJSIPHbIE 00BEM, YIIEpOAHBI  CKEJeT,
(yHKUMOHANbHAS TPYNNa, paauKaji, M30MEpHs, HW30Mepbl, TOMOJOTHYECKUN psil, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAUHEHHUS, MOHOMED, ITOJIMMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHUSI OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3akoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PCHUECKUE 3HAHMs, JIEXKAIIUME B OCHOBE IOHMMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SBJIEHUH, (DaKTOIOTMUYECKHE CBEACHHS O CBOMCTBRAX,
cocTaBe, MMOJYyYeHUU U 0€30MaCHOM MCIOIb30BAHUH BAKHEUIIIMX OPraHUUECKUX BEIIECTB B ObITY
Y NIPaKTUYECKOU NEATEIIbHOCTH YEJIOBEKaA,

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKH MOHATUH, YCTaHABIUBAThH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS [TPU ONMCAHUM COCTaBa, CTPOEHUS U
IIpEBpALICHUI OPraHUYECKUX COCIUHECHUH;

c(hOpMUPOBAHHOCTh YMEHHUIl HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (POpPMYIJI OpraHMUECKUX BEIIECTB
Y YpaBHEHHH XMMMUYECKUX PEaKLIWW, U3rOTaBIMBATh MOJEIM MOJIEKYJ OPTaHMYECKUX BELIECTB
JUISL WUTIOCTPALUU UX XUMUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh NMPUHAIICHKHOCTh U3YUYECHHBIX OPraHUYECKUX
BEIIECTB MO HUX COCTaBYy M CTPOCHHUIO K OIpPENeIEHHOMY KIACCY/TpyIIe COeIUHEHUN
(YyrneBomopoabpl, KHUCJIOPOA M  a30TCOAEpKAIlMe€ COEAMHEHUS, BBICOKOMOJIEKYJISPHbBIE
COCIMHEHUs), JlaBaTh MM Ha3BaHMs Mo cuctemarudeckod HomeHkiatype (IUPAC), a Taxxke
MIPUBOJUTH TPUBUAIbHBIC Ha3BaHUS OTACIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, NMPOIMUIIEH,



aleTUJICH, ATWICHTIUKOIb, TIUIEpHH, (HEeHON, (hopManbAeTHIl, aneTalbIeruj, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIOTA, TIIOK03a, (DPYKTO3a,
Kpaxmall, [[eJIJIH0103a, TJIMIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEICISITh BUABl XUMUYECKOW CBS3M B OPraHHMYECKUX
COeTMHEHUSIX (OMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHsSI MPUMEHSTH IOJOXKECHHUSI TEOPUU CTPOCHUS OPTaHHMYECKHX
BemecTB A. M. BytnepoBa miiss 0ObSICHEHHS 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOEHMUSI; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTpoeHHe, (u3NUecKue u
XUMHUYECKHE CBOMCTBA THUIMUYHBIX MPEJACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMUYECKUX BEIIECTB
(meTaH, 3TaH, JTHWJICH, MPOMNWIEH, ameTwieH, OyraaueH-1,3, metwnOyraaueH-1,3, OeHzomn,
METaHOJI, dTAHOJI, dTUICHIJIUKOJb, TJIUIEPUH, (HEHOJI, aleTaabJeTul, MypaBbUHAs U yYKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LeJIioj03a, aMHUHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPaBHEHUSIMH COOTBETCTBYIOLIUX XMUMHYECKUX PEaKUUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh yMEHHUS XapaKTePU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI MX TEPEpadOTKH M MPAKTHUYECKOE NPHUMEHEHUE
MIPOJYKTOB NEPEPadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHMH TMPOBOJUTH BBIYMCICHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(Macchl, 00bEMA, KOTMYECTBA HCXOTHOTO BEIIECTBA WIIH IPOAYKTA PEAKIIUU IT0 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOJHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIaJ€Th CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX Hay4HOIO
MO3HAHMS, UCIOJB3YeMbIX B XHUMHHM TIPU HM3YYEHHH BEHIECTB M XUMHUYECKUX SIBJICHHUM
(HabOmroneHue, W3MEpEHUe, OJKCIEPUMEHT, MOJCIUPOBAHKUE), UCIOIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JJIsl TPUHSTHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX MPUMECHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIIOIATh MPaBWIA TOJIb30BAHUS XUMHUYECKON MOCYIOU U
71ab0paTopHBIM 000PYIOBAHUEM, a TaKXKe MpaBuiia OOpalleHus C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUTAHUPOBATh M BBIMIONHATh XUMHUYECKHHA SKCIIEPUMEHT
(mpeBpalleHnsi OpraHUYECKUX BEIIECTB MPH HATPEBAHWU, MOJTYYCHUE STUJICHA U M3YUYCHHE €r0
CBOICTB, KAUECTBEHHBIC PEAKITNN OPTraHMUECKUX BEIIECTB, ICHATYpaIus OCIKOB IPU HATPEBAHUH,
LIBETHBIE PEAKITNHU OEIIKOB) B COOTBETCTBHH C IMPABWJIAMH TEXHUKHU 0€30MMaCHOCTH MPU 00PAIICHUH
C BEIECTBAMU U JAOOpPaTOpPHBIM OOOPYIOBAHHEM, MPEACTABIATH PE3YIbTAThl XUMUYECKOTO
JKCTIEpUMeHTa B (OopMe 3amucu ypaBHEHHUU COOTBETCTBYIOIIMX PEAKIUNA U (POopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HWH(OPMAIIUIO,
MOJIy4aeMYIO M3 Pa3HbIX HCTOUHUKOB (Cpe/CTBAa MaccOBOM nH(popmaiuu, UHTEpHET U ApYyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOAAaTh MpaBHJIa AKOJOTHYECKU I€IecO000pa3HOro
MOBEJCHUS B OBITY M TPYIOBOM [EATEIHHOCTH B IEJSX COXPAHEHHUS CBOETO 30POBbI U
OKpY>Karolllel NpUPOJHON CPEJbl, OCO3HABATH OMACHOCTH BO3JICHCTBHS HA KUBbIE OPraHU3MBI
ONpeNIeNEHHBIX OPraHMYECKUX BEIECTB, MoHMMast cMbica nokazarens [IJIK, mosicuats Ha
puMepax crocoObl YMEHBIIEHHs] U MPEJOTBPAICHHUS UX BPEAHOIO BO3JIEUCTBUS HA OPraHu3M
YEJI0BEKa;

JUIsL 00Yy4YaroIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsi: YMEHHE NPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUYECKHX SIBJICHHIA;

JUTSI CJIETIBIX U CJIA0OBUIAIIUX 00Y4aIOIIUXCS: YMEHHUE UCII0JIb30BaTh Pelbe(PHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins nist 3anmcu xumudeckux Gopmy.

11 KUIACC



[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuuecKas XUMUs OTPa)KaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUECKON COCTABIISIONICH €CTeCTBEHHO-HAYTHON
KapTUHBl MHpA, POJIM XUMHUHM B TMO3HAHHUM SIBICHUN MPUPOJbI, B (OPMUPOBAHUU MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TI'PAaMOTHOCTH, HEOOXOIMMOW il pelIeHHs
MPaKTUYECKUX 3a7a4 U SKOJOTMYeCKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
TOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- JJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBII 00BEM, BAJIEHTHOCTb, DSJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJIEHHS, XHMMUECKas CBsI3b (KOBaJE€HTHAas, WOHHAs, MeTajuIndeckas, BOJOPOJHas),
KpUCTAJUIMYECKAss  PEII€TKa, THUMBl XWMHYECKUX  PEaKlUMil, pacTBOpP, AIIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsT JUCCOLMALINSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliii, XUMHUYECKOe pPAaBHOBECHUE); TECOPUH U 3aKOHBI (TEOPHUS IJIEKTPOIUTHIECKOM
aucconranuu, nepuoandeckuil 3akon /. M. MenaeneeBa, 3aKkOH COXpaHEHUsI MACChl BEILECTB,
3aKOH COXPAaHEHHUS M MPEBPAIICHHSA DHEPTHU MPU XUMHUUYECKUX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUs, JIeXkKalllle B OCHOBE MOHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DaKTOJIOTHUECKHE CBEIACHHS O CBOMCTBRAX,
COCTaBe, MOJyYEHUH U O€30IaCHOM HCHOJIb30BAaHUM BAKHEHIIMX HEOPTaHMYECKUX BELIECTB B
OBITY U IPAKTUUYECKOM IEeITeTbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBISBISTh XapaKTEPHbIC MPU3HAKH MMOHATHHA, YCTAaHABIUBATh
HX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS NMPU ONHUCAHUM HEOPTaHWYECKHX
BEILECTB U UX MPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIl HCIIOJNB30BATh XMMHUYECKYIO CHUMBOJUKY [IJISl COCTaBJICHUS
¢bopMyn BemeCTB M YpPaBHEHHH XWMHUYECKHX PEAKIHiA, CHCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHanbHBIC Ha3BaHUsS OTIEIbHBIX HEOPTaHUYECKUX BEIIeCTB (yrapHbIi ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BeCThb, HErami€Has W3BECTb, MUTHEBAsl coja, MUPUT U
Jpyrue);

c(OpPMHUPOBAHHOCTh YMEHHUH OIPEENATh BaJJCHTHOCTh M CTETIEHb OKHCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3TUYHOIO COCTABa, BUJ XUMHUUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJsIn4yecKasi, BOJOPOAHAsl) B COCIUHEHUSIX, TUIl KPUCTAINIMYECKOW PEHIETKH KOHKPETHOIO
BelllecTBa (aTOMHAasi, MOJIEKYJIspHasi, MOHHAas, METajuIMuecKasl), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COEIUHEHMIA;

c(OPMHUPOBAHHOCTh YMEHHUI yCTaHABIUBATh MPUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB
10 X COCTaBY K OINpeAesIEHHOMY KJIacCy/TpyIIe COeIMHEHNH (IIPOCThIE BEIIECTBA — METAIJIbI U
HEMETaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIE THIAPOKCHU/IBI, COIIH);

c(hOpMHUPOBAHHOCTh ~YMEHMH pacKpblBaThb CMBICI  Iepuoguueckoro 3akoHa [l
W. MenneneeBa W JEMOHCTPUPOBAaTH €ro CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYI0 U
MIPOrHOCTUYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 mepuonoB [leproanyueckoil cucTeMbl XUMHUUYECKUX 3JIEMEHTOB /l.
. MenzneneeBa, UCIONb3ys NOHATHUS «S-, P-, O-2JIEKTPOHHBIE OpPOHMTAINY, «IHEPrETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBONCTB XHMHUYECKUX D3JIEMEHTOB U HUX
COCAMHEHUN 10 mepuogaM U rpynmnaM llepuoandeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /.
W. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE I'€HETHUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMH BEIECTBAMU C IIOMOIIBIO YPaBHEHUIl COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLINN;



c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUYECKHE PEAKIUU TI0 PA3TUIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIuX BEIIECTB, TEMIOoBOMY 3(QeKkTy peakuuw,
W3MEHEHHUIO CTENEHEN OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTHU PEaKIMK, YYaCTHIO KaTalau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABIIATh YPABHEHUS PEAKIIU pa3IUYHBIX TUIIOB, TIOJHBIC U
COKpallEHHbIE YPAaBHEHHUS pEaKUUid MOHHOIO OOMEHA, YUMTHIBAs YCJIOBHUS, MPHU KOTOPBIX ITH
peaKkuu UAyYT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, MOATBEPKIAAIONINE KaueCTBEHHbII
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIECTB, pACIO3HABATH OIMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHUCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
peakuuii ToCpeACTBOM COCTaBICHUS 3JIEKTPOHHOTO 0aaHca ATUX PEeaKIHii;

c(hOpMHUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCHMOCTh CKOPOCTH XHMMHUYECKON pEaKIUuu OT
paznuYHBIX (PAKTOPOB; XapakTep CMEIIEHHs XHMHUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT
BHerHero BosaeicTus (npuniwmn Jle [atense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUUECKHE MTPOLIECCHI, JIeKal[ie B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHUSI CEPHOM KHUCIIOTHI, aMMHUaka, a Takke C(HOpMHUPOBAHHOCTH
MpeacTaBIeHUil 00 OOIMIMX HAyYHBIX MPUHLHUIAX M KOJOTHYECKHX MpoOiIeMax XMMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHHUS C HCIOJB30BAHUEM TOHSATHS
«MaccoBasi JIOJisl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUW Ta30B MPU XUMUYECKHUX
peakuusax, MacChl BelIecTBa WK 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MU
00BEMY OJTHOTO M3 YY4aCTBYIOIINX B PEAKIMU BEIIECTB, TETUIOBOTO () (eKTa peaKiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIIOIaTh MPaBWIA TOJIB30BAHUS XUMHUYECKON MOCYION H
71ab0paTopHBIM 000PYIOBAHUEM, a TAKXKe MpaBUiia OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUTAHUPOBATh M BBIMOIHATh XUMHUYECKUH SKCIEPUMEHT
(pa3nokeHne TMEpOKCHIa BOJOPOJAa B TPUCYTCTBUU KaTaau3aTtopa, OMPEIETICHUE CPEabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTh XMUMHYECKOW pPEaKIMH, PeaKlud HOHHOTO OOMEHa, KayeCTBEHHBIE PEaKIUU Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHWUSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3aMa4 mo Ttemam «Metaiel» u «Hemeramibl») B COOTBETCTBUHU C TPABWJIAMH TEXHUKU
0e30MacHOCTH MpU OOpaIIeHUU C BEIIECTBAMHE U JIA0OPATOPHBIM 000PYIAOBaHUEM, TIPE/ICTABIATh
pe3ynbTaThl XMMHYECKOTO OJKCIIEpUMEHTa B (opMe 3alucCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YyIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHYECKYIO HWH(OpMAIIHUIO,
MOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CpeZICTBAa MACCOBOM KOMMYHUKaUU, IHTepHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHUW COOMIOJATh TIpaBUIA DKOJIOTHYECKH I1€JIECO00Pa3HOTO
MOBEJACHUS B OBITY M TPYIOBOW [EATEIHHOCTH B IENSIX COXPAHEHHsS] CBOETO 3/I0POBbS U
OKpY>Kalolllel MpUPOJHON CPEbl, OCO3HABATH OMACHOCTH BO3JCHCTBHS HA KUBBIE OPraHU3MBI
OTnpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBUIEHUS U IPEIOTBPALIEHUS X BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTsE OOYYaOIIUXCSl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbS: YMEHHE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJ1aX MO3HAHUS BEILECTB M XUMUYECKUX SBJICHUI;

JUTSI CIIETIBIX U CJIA0OBHISAIIUX OOYYAIOIIUXCS: YMEHHUE UCIIONIb30BaTh Pelbe(DHO-TOUCUHYIO
cucreMy obo3nauenuit JI. bpaitns nis 3anmvcu XuMmudeckux Gopmyd.

COJAEPKAHUE OBYYEHUA

10 KJIACC



OPTAHUYECKASA XUMUA
Teoperuyeckue OCHOBBI OPraHUYeCKOM XUMHHU

IIpenmeTr OpraHMYecKoM XUMHUHU: €€ BO3HUMKHOBEHHME, PA3BUTHE W  3HAYCHHUE
B IIOJIyYEHUHU HOBBIX BELIECTB U MaTEpHaNOB. TeopHsl CTPOEHUSI OPraHUYECKUX COCIUHEHUN A.
M. BytnepoBa, €€ ocHOBHbIC mMOnOXkeHUs. CTpYKTypHBIE (POPMYIBI OPraHUYECKUX BEIIECTB.
l'omonorus, nzomepus. XuMuuyeckasi CBSI3b B OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U
KpaTHbIE CBSI3H.

[IpencraBienne o KIacCH(PUKAIMU OPTaHUIECKUX BemlecTB. HoMeHKIaTypa OpraHndeckux
coelMHeHU (cucTeMaTnyeckas) ¥ TPUBUAJIbHbIC Ha3BaHUS BaKHEHIINX IpeICTaBUTENIEeH KJIacCOB
OpPraHUYECKHUX BEILIECTB.

OKCIIEPUMEHTAJIbHbIE METO/bl M3YUYCHUS] BELIECTB U UX MPEBPAILIECHUN: 03HAKOMJIEHHUE C
o0Opa3LaMu OpraHWYecKUX BELIECTB U MaTepHajaMU Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKHX BEIIECTB, HAONIOJCHHE ¥ OMNHCAHWE JACMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMYECKUX BEIIECTB IPU HAarpeBaHuu (TJ1aBjaeHue, OOyriIMBaHHE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUMH pAx. MeTaH W 3TaH — mpocTeiine
MIPEJCTABUTENHN AJIKAHOB: (PU3MUYECKUE M XUMUUECKHE CBOMCTBA (PEeaKLMHU 3aMEIEeHUs U TOPEHUs),
HAaxO0KJICHHUE B IIPUPOJIE, ITOIyYCHHUE U IPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOIMYECKUM psif. DTUIEH U IPOIWIEH — MPOCTENIINeE
IIPEJCTABUTEIN AJIKEHOB: (U3MYECKHE M XUMHUYECKHE CBOICTBa (peakuuu THUAPUPOBAHMI,
raJIOrT€HUPOBAHUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3ALINN), IOITYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyramauen-1,3 u merunOyraguen-1,3: cTpoeHue, BakKHEHIINE XUMHUYECKHUE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETHUECKOTro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMYECKUH psif. AlETHIeH —
MIPOCTEHUIINIA MpeICTaBUTENb ATKHHOB: COCTaB, CTPOeHHE, (pu3nyecKkue 1 XUMUYECKHE CBOICTBA
(peakuuu ruipupoBaHus, raJOreHUPOBaHUs, TUAPATALIH, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. beH3oi: cocrtaB, cTpoeHHE, (PU3NYCCKHE W XHMHYECKHE CBOMCTBA (peakuuu
raJIOTCHUPOBAHUS M HUTPOBAHUS), TOJYYCHHUE U TPUMEHEHUeE. To1yon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBAHUs. U HUMPOBAHUS), NOJYYeHUue U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTWyecKkas  CBsI3b  MEXIY  YIJICBOJOPOIAMH,
IpHUHAJIC)KAIIUMHU K pa3JIMYHBIM KJIaCCaM.

[IpupoaHble UCTOYHUKH YTIIeBONOPONOB. [IpupoaHblii Ta3 U monmyTHbIE HE(TSHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CriocoObl nepepadoTku HePTH: ePEeroHKa, KPeKUHT (TEPMUUECKHIA,
KaTtanuTudeckuit), mnuponu3. IlpoaykTel mepepaboTku HepTH, HX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCIIEPUMEHTAIbHbBIE METO/bl W3YYEHUS] BEIIECTB W UX MPEBPALIECHUN: 03HAKOMIIEHUE C
o0pa3iaMu IIacTMacc, KaydyKoB M pe3uHbl, Kojuiekuuu «Hed1b» n «Yromnb», MoaennpoBanue
MOJIEKYJ1 YIJIEBOJAOPOJIOB U TaJOr€HONPOU3BOAHBIX, IPOBEACHHUE MPAKTUYECKONW PaOOTHI:
II0JIyYEHHUE 3TUJIEHA U N3YUYEHUE €r0 CBOMCTB.




Pacuérable 3a1ayn.

Bobrunicnenuss 1o ypaBHEHMIO XMMMYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXO/IHOTO BEIIECTBA UM MPOIYKTA PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO
13 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

Kuciopojaconep:kaniue opraHnueckne coeInHeHnst

[lpenenvHBle ONHOATOMHBIE CHHUPTHL. MeETAaHOI M ATAHON: CTPOCHHE, (U3NYECKHE H
XMMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMH METaJlJIaMH, TaJOT€HOBOJOPO/IaMH, TOPEHHE),
IpuMeHeHne. BogopoiHbIe CBS3U MEKy MOJIEKyJaMu cupToB. JlelicTBUe METaHoJIa U 3TaHOJIa
Ha OpraHu3M 4YeJloBeKa.

MHoroaromMubie CHUPTHL. OTWUJICHIIUKOIb M TJIUIEPUH: CTpOeHHue, (U3HUecKue Hu
XMMHUYECKHE CBOMCTBA (B3auMOJIEICTBUE CO IMIETOYHBIMHU METaJIJIaMH, KadeCTBEHHAsl peakius Ha
MHOTOaTOMHbIE cnUpThI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue riaunepuHa u
STUJICHIJIUKOJIA.

@deHouI: CTpOoeHUE MOJIEKYJIbL, PU3UUECKUE U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTD (peHoa.
[Ipumenenue denomna.

AJII)IICFI/IIII)I " KenioHbl. CDOpMaJIBI[GFI/II[, aleTaJIbJACruJ: CTPOCHUC, (1)I/I3I/I‘-I€CKI/IC n
XHMHYECKHE CBOMCTBA (peaKI_II/II/I OKHUCJICHHUA MW BOCCTAHOBJICHHsA, Ka4YCCTBCHHBLIC peaKI_[I/II/I),
MOJIYYCHHEC U ITPUMCHCHUC.

OHOOCHOBHBIE Tpe/ieNIbHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs M YKCYCHasl KHCIIOTBI:
cTpoeHue, PU3nuecKre 1 XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME /IS Kiacca KUCIOT, PEaKIIUs
TepupUKaM), TONyueHHe u mpuMeHeHue. CreapuHOBass M OJIEMHOBAsT KHUCIOTHI Kak
MPEACTAaBUTEIN BBICIIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIee JeHCTBHE.

Crnoxuble 2GUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ 'MAPONH3 CIOKHBIX 3(QHPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenue xupoB. buomorudeckas posib )KUPOB.

YrneBonpl: cocTaB, KiIacCHU(pUKAIHS YrIeBOJAOB (MOHO-, IU- U TIoJMcaxapuasl). [ moko3a —
MPOCTEHUIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE U XMMUYECKHE
cBoiicTBa (B3aumoseiictaue ¢ ruapokcuaomM Meau(ll), okucnenue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TJIOKO3bl), HaXOXKICHHE B INPHUPOJE, NPUMEHEHHE,
ouosornueckas poib. DortocunTe3. PpyKkTO3a KAaK M30MEP TITFOKO3HI.

KanMaJ'I M NEJUII0JIO3a KaK MPUPOJHBIC IMOJIUMCPHI. CTpOCHI/IC Kpaxmajia 1 HEJII0JI03bI.
du3znyeckue U XMMHUUYECKHE CBOMCTBA KpaxmaJia (FI/I)IpOJ'II/I3, KauCeCTBCHHAA pCaKIusA C I/IOI[OM).

DKCHepUMEHTAIbHBIC METOJIbI M3YYEHUS] BELIECTB W WX MPEBpPAILEHU: MPOBEACHUE,
HAOJIFOJICHUE W OIHCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peakuuyd OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHona okcuaoMm wmeau(ll)), MHOroaToMHbIX
CIIUPTOB (B3aumojielicTBue TiuiepuHa ¢ ruapokcuaoMm menu(ll)), anpaerunoB (oxucieHue
aMMua4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3anmozeiicTBie kpaxmana
C MOJIOM), IIPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1aun.




Bblunciaenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIWYECTBA
MCXO/IHOTO BEIIECTBA UM MPOIYKTA PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO
U3 MCXOHBIX BEIIECTB HJIH IPOAYKTOB PEAKIIHN).

A3zoTcoeprkalie OpraHn4eckue CoeMHEHNU.

AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OPraHYECKre coequHeHU. DU3nuecKkne 1 XUMUICCKUE
CBOMCTBa aMUHOKHCIOT (Ha TpHUMepe TIIMIHMHA). buosormdyeckoe 3HAYCHUE AMHHOKHCIIOT.
TlenTuael.

benku kak mpupoJIHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. llepBuuHas, BTOpUYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: THUAPOJIN3, ACHATYypalus,
KayeCTBEHHBIE PEaKIINU Ha OEIKU.

DOKCHEepUMEHTAIbHBIE METO/bl M3YYCHHS BEIISCTB M WX MPEBpAIICHU: HAOIIOJICHHE U
OIMCAaHWEe JEMOHCTPAIMOHHBIX OIBITOB: JICHATYypaIus OCIIKOB TIPH HArpeBaHHWHW, IIBETHHIC
peakuuu 6enKoB.

BbicokoMouiekyasipHbIe COeINHEHUS

OCHOBHBIE TOHATHA XHMHUHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHHUH: MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpHU3ALUH, CPEIHSs MOJeKyIspHas Macca. OCHOBHbIE
METO/Ibl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI — MOIMMEpU3aLIUs U TOJTUKOHICHCALINS.

OKCIIEPUMEHTAIbHbIE METO/bl W3YYEHUs] BEIIECTB U UX MPEBPAIECHUN: 03HAKOMIIEHUE C
o0pa3iaMu IPUPOTHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAydyKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanms MCIKIIPECAMETHBIX cBsI3el npu HU3yuUCHHUU Opl"aHI/I‘-ICCKOI‘/JI xumun B 10 kimacce
OCYHICCTBIIACTCA 4YCPC3 HCIIOJB30BAHHUEC KakK O6HII/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHfI, TaKk U
HOHHTI/Iﬁ, SABJBIFOINUXCSL CUCTEMHBIMU JUTSL OTACJIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO0me ecTecTBEHHO-HAYYHbIC TOHATHS: SIBICHHE, HAyYHBIH (akT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(ukanus, NEPUOJUIHOCTb, HAONIIOJCHUE, WU3MEpPEHHE,
AKCTIICPUMEHT, MOJICTTUPOBAHHE.

®duznka: Matepus, SJHEPrusi, Macca, aTOM, JIEKTPOH, MOJIEKYJa, YHEPIe€TUYECKUIN YPOBEHb,
BEIIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, PU3NICCKUE BETUIUHBI U €IMHUIIBI UX
U3MEPEHUS.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BeIIECTB B OpraHu3Mme, (HOTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIE BeIleCTBa (OEIIKH, YIIIeBOIbI, KHUPbI, PEPMEHTBHI).

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJHI, ITOJIC3HBIC NCKOIIAEMBIC, TOIIJINBO, PECYPCHI.
TexHomorus: IMUIICBLIC IPOAYKTBI, OCHOBbBI PAIMOHAJIbHOI'O IMTUTAHWA, MOOIIHUE CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTUYCCKUC MPCIIapaThl, MaTCpUaJibl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX

BOJIOKOH.

11 KJIACC



OBLIASA U HEOPTAHUYECKASA XUMUA
TeoperHyeckue OCHOBbI XUMHHU

XuMudeckuil 3neMeHT. AToM. Sapo aroma, uU30TOIBL. DJIEKTPOHHAs 000JIOYKa.
DHepreTUYecKue YpOBHHU, MOAYPOBHU. ATOMHBIC OpOHTaIH, S-, P-, 0- 31eMeHThl. OCOOCHHOCTH
pacmpeseneHuss 3JIEKTPOHOB MO OpOUTANIIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHAs! KOH(PUTYpaIUs aTOMOB.

Ilepuonuueckuit 3akoH u llepuonnueckas cucremMa XUMHUYECKUX dyeMeHTOB [l
N. MenneneeBa. Csizb mHepHOIUYECKOro 3akoHa M [leproanyeckoi CHUCTEMbl XUMHUYECKUX
snemeHToB J[. M. MeHeneeBa ¢ COBPEMEHHOM TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
N3MCHCHUSA CBOI>'ICTB XUMHUYCCKUX DJICMCHTOB U 06pa3yeMHx nMHn HpOCTBIX 1 CJIOKHBIX BCIICCTB
10 TpyMImaM U epuojaM. 3Ha4eHHE MePUOJNIESCKOT0 3aKOHA B PA3BUTHHU HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYecKash CBs3b. BuIbl XUMHUECKON CBsI3UM (KOBaJEHTHAs
HEeNoJsIpHast U TOJIApHAst, MOHHAs, MeTalnueckas). MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOM
XUMUYECKON CBsA3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DnexTpooTpuLaTeIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTUOHBI 1 aHUOHBI.

BewecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THMbl KPUCTAIUIMUYECKUX PEIETOK. 3aBUCHMOCTh CBOWCTBAa BELIECTB OT THUIIA
KPUCTAIIIMYECKON PEIIETKH.

[ToHsiTHE O AMCIIEPCHBIX cUCTeMax. VICTHHHBIC M KOJUIOMIHBIC pacTBOPBI. MaccoBas 10Jis
BEIIIECTBA B PacTBOPE.

Knaccudukanus Heopranndeckux coequHeHnil. HoMeHknatypa HeOpraHu4ecKux BEIIECTB.
I'eneTnueckas cBA3b HEOPraHUYECKHUX BELIECTB, IPUHAICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumunyeckass peakuus. Kiaccuduxanuss XMMHYECKUX peaklUuid B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHMsI MACChl BELIECTB, 3aKOH COXPAaHEHUS U IIPEBPALICHUS
OHEPIUU NPU XUMHUYECKHUX PEAKIMIX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT Pa3iIUyHbIX (akTopoB. OOpaTUMbIE peEaKIUu.
Xumnyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIIME HA COCTOSHUE XMMHMUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponutnueckas auccouuanys. CuibHble U ciaOble 3ekTposnTel. Cpega BOJHBIX
pPacTBOPOB BELIECTB: KUCAsA, HEUTpaibHast, eJ0YHasL.

OKHUCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC PCaAKINU.

OKCHEPUMEHTAJIbHBIE METOJbl M3YYEHHUs BEIIECTB W MX MNPEBPALICHHUN: JIE€MOHCTpalus
tabmun «lleproguueckas cuctema xumudeckux dyeMmeHToB [[. WM. MenpeneeBa», u3ydeHue
Mozelei KPUCTALTAYECKUX PELIETOK, HaOJII0IEHNE
Y OMHCAaHKUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3liockKeHUE MEPOKCH 1A BOJAOPOIA B
MPUCYTCTBUM  KaTajlu3aTopa, OMNPEACICHUE Cpelbl pPacTBOPOB BEIIECTB € MOMOIIBIO
YHHUBEPCATHLHOTO MHIWKATOPA, PEAKIIMH MOHHOTO OOMEHA), IPOBEACHHUE MPAKTUICCKOW PaOOTHI
«BnusHue pa3auvHbIX GAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUN».

Pacuérrble 3a1a4yu.




PacuéTel 0 ypaBHEHUSAM XMMHUYECKUX PEAKLNN, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUETHI,
PacyETHI C UCIIOIB30BAHUEM IIOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heopranuveckasi xumus

Hemeramsl. [Tonoxenne HemetaiuioB B [lepuoaudeckoil cucTeMe XUMUYECKHUX SJIEMEHTOB
. W. MenneneeBa U 0COOCHHOCTH CTpOCHHS aTOMOB. (DU3WuUECKHe CBOWCTBA HEMETAJUIOB.
AmtoTponus HEeMeTauIoB (Ha MpUMeEpe KUCIopoia, cepsl, hochopa u yriepoa).

XWMHYECKUE CBOMCTBA BaKHEUITUX HEMETAUIOB (TalOTeHOB, cephl, azora, ¢ocdopa,
yriepoJia U KpeMHUS) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOICOJAEPIKAIUX KUCIOT, BOJIOPOIHBIX
COCTMHEHUN ).

[IpuMeHeHne Ba)XHEHIIINX HEMETAIUIOB U X COCTMHEHUM.

Meramnsl. Ilonoxenue meramioB B [leprnoauyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa. OcoOOEHHOCTH CTPOEHHsI 3JEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. OO6mue
¢usnueckue cpoiictBa MeTawioB. CIulaBbl METayUIOB. DJIEKTPOXUMHUECKUH psll HaNpsKEHUN
METaJlJIOB.

XWMHYECKHUE CBOMCTBA BAXHEHIIMX META/UIOB (HATPHWH, KalWi, KaJbIMA, MarHuM,
ATIOMUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHU.

OO611me crocoObl noyrydeHus MeTauioB. [IpuMeHeHne MeTansioB B ObITY U TEXHUKE.

OKCIIEePUMEHTAILHBIC METOJbl W3YUYEHHs BEIIECTB M WX NPEBPALCHHI: HW3yYCHHE
KOJICKITHH «MeTalTbl M CIUIaBbI», 00pa3I0B HEMETAUIOB, PEIICHHE YKCIIEPUMEHTAILHBIX 3a/1a4,
HAOJIIOJICHUE M OIMCAHHWE JIEMOHCTPAIMOHHBIX W J1Aa0OPAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE
THIPOKCHA aIFOMUHKS C PACTBOPAMH KHCIIOT M IIeJIOUeii, KaYeCTBEHHBIC PEAKIIMKA Ha KATHOHBI
METAJIJIOB).

PacuérHble 3a1a4n.

Pacuétbl Macchl BemiecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, pacY€Thl Macchl (00bEMA, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIIH OHO U3 BELIECTB UMEET IIPUMECH.

XuMHUA U KU3HDb

Ponp xuMun B obecrieueHnu SKOJOrMUYeCKOM, SJHEPreTHYECKONW U MUIIEeBON 0€30MacHOCTH,
pa3BUTUN MeAULUHBL. [IoHATHE O HAyUHBIX METOJAX [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHI.

Hpe,[[CTaBJ'IeHI/I}I 00 O6H_[I/IX HAaYYHBIX NPUHIUIIAX TTPOMBIIIJICHHOI'O MMOJIYYCHUA BaKHEMIINX
BCIIICCTB.

YenoBek B MHPEC BCHICCTB W MATCPHUAJIIOB: BaKHEHUIIIHE CTPOUTCIIBHBIC MAaTCpUualbl,
KOHCTPYKIMOHHBIC MAaTCpHajibl, KpaCKH, CTCKJIO, KCPaMHKa, MATCPpHAJIbl A 3JICKTPOHUKH,
HaHOMAaTCpurajbl, OPraHNYCCKUC U MUHCPAJIbHBIC yl[O6p€HI/I$I.

Xumusg U 370pOBbE YEIIOBEKA: IpaBWiia MCIIOJb30BaHUS JIEKAPCTBEHHBIX ITPEIApPATOB,
npaBuiia 0€e3011aCHOT 0 HUCIIOJIL30BAHUS MpernaparoB OBITOBOM XHUMUU
B IIOBCEIHEBHOM JKU3HMU.



MexXInpeaMeTHBIE CBA3H.

Peanu3zanus MexmpeIMETHBIX CBsI3el NPU U3Y4EHUH O0IIeH 1 HeopraHuuecKkoi Xumuu B 11
KJIacCce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAaK OOIIUX €CTeCTBEHHO-HAYUHBIX TOHATHH, TakK
U TIOHATHH, SABISIIOIIMXCS CUCTEMHBIMM JUISl OTAEIBHBIX MPEIMETOB E€CTECTBEHHO-HAYyYHOI'O
LHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAyYHBIH (paKT, TUIIOTE3a, 3aKOH, TEOPHsI, aHAJIU3,
CUHTE3, KIacCU(pUKAIUs, TEPHOIUIHOCTh, HAOIIOJCHUE, OKCIIEPUMEHT, MOJICIUPOBaHNE,
U3MEPECHHE, SBICHHE.

®dusnka: Marepus, dHEpPrusi, Macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaaNOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHOe

COCTOSAHHEC BCIICCTBA, (bl/ISI/ILIeCKI/IC BCJIMYUHBI 1 €IUHHUIIBI UX U3MCPECHUSA, CKOPOCTh.

buonorusi: kneTka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, o0OMeH BCIICCTB B OPraHu3Me.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJLI, ITIOJIC3HBIC NCKOIIAEMBIC, TOIUINBO, PCCYPCHI.

TexHoJorus: XUMHUIECKast MPOMBIIIJICHHOCTb, MCTAJLTYPI'HA, IIPOU3BOJACTBO CTPOUTCIIbHBIX

MaTepuaaos, CEIbCKOXO03SMCTBEHHOE MMpoOnu3BOACTBO, nuiicBas MMPOMBIIIIJICHHOCTD,
Q)apMaLIeBTI/I‘IeCKaH MMPOMBIINIJIICHHOCTD, IIPpOU3BOJACTBO KOCMCTHYCCKHUX npcerapaTtos,
MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepuraiosB, OJICKTPOHHAsA MPOMBIIIIJIICHHOCTD,
HAaHOTCXHOJIOI'UH.

YYET PABOYEMN MPOI'PAMMBI BOCIIUTAHUSI

-YCTaHOBJICHHE JIOBEPUTEIIbHBIX OTHOUICHUH MEXIYy IMEJarorndeckuM pabOTHUKOM U
00y4aroIUMUCS, CIOCOOCTBYIONIMX TTO3UTUBHOMY BOCHPHUSITHIO OOYYaIOIIMMHUCS TPEOOBAHUN H
pOCKO MEeTaroruueckoro padoOTHUKA, MPUBICYCHUIO UX BHUMAHUS K 00CYXK/1aeMOi Ha ypoKe
WHPOpPMAIIMY, AKTHBH3AIMU IO3HABATEIBHON NEATCILHOCTH; - MOOYKICHHE OOy4YaromuXxcs
coOmoaTh Ha YpoKe OOIICTIPHHATHIE HOPMBI TOBEACHUS, NMpaBHia OOIIECHHUS CO CTapIIUMH
(memaroruyeckuMu pabOTHUKAMHU) W CBEPCTHUKAMU (0O0y4arOUIMMUCS), TPUHIUIB y4eOHOU
JTVCIUATUTMHBL ¥ CAMOOPTAaHU3AINK; - NMPUBJICYCHHE BHUMAHUS OOy4arOIIUXCS K LEHHOCTHOMY
aCTEeKTy M3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3aius uX padoThl C IMOJIydaeMOH Ha ypoKe
COLMAIIBHO 3HAYUMON HWH(OpManuell — WHUIMHPOBAHUE €€ OOCYKICHHs, BbBICKa3bIBAHUS
00y4aroIUMHUCS CBOETO MHEHHS IO €€ TOBOJAY, BBIPAOOTKM CBOETO K HEH OTHOIICHUS; -
WCIIOJb30BAHNUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHHMA Y4eOHOrO TIpeaMeTa uepes
JEMOHCTpAIMI0  O0YYAIOIIUMCSI TPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO IOBEICHUS,
MIPOSIBJICHUST YETIOBEKOIIO0US M J10OPOCEPACHHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIUX TEKCTOB
JUISL 4TEHUs, 3a7ad Ui pEeHIeHHs, MPOOJEMHBIX CHUTyallud JUisi OOCYXJAEHHS B Kiacce; -
MpUMEHEHNe Ha ypOKe MHTEPAKTHBHBIX (OpM paboTHl ¢ 00yYarOIIUMHUCS: WHTEIUICKTYaIbHBIX
Urp, CTUMYJIMPYIOLINX MO3HABATEIbHYI0 MOTHBALIMIO OOYUAIOIIUXCS; TUCKYCCUH, KOTOphIE Jal0T
00yJaroImuMcsi BO3MOKHOCTh TPUOOPECTH ONBIT BEJICHHUS KOHCTPYKTHBHOTO JTHAJIOTA; TPYIIIOBOM
paboThl uiu paboThl B Mapax, KOTOPbIE y4aT KOMAaHIHON paboTe M B3aUMOJCHCTBHIO C IPYTUMU
JIETBMU; - BKJIFOYEHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE IOMOTAIOT MOAEPKaTh MOTHBAIIHIO
oOyuaronuxcs K MOJIy4eHUIO 3HaHUH, HaTa)KUBAHUIO TO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHUHN
B KJIacce, TOMOTAlOT YCTAHOBIIEHHIO I0OpOKEIaTeIbHON aTMochepbl BO BpeMs ypoka; -
opranm3anusi medcTBa MOTHBHPOBAHHBIX U OPYIAUPOBAHHBIX OOy4aroOUIMXcs Haa HX
HEYCIMEBAIOIINMH OJTHOKIIACCHUKAMH, JAFOMIETO UM COIHATBLHO 3HAYUMBIN OTIBIT COTPYIHHYECTBA
Y B3aUMHOW TOMOIIW;, - WHUIUHUPOBAHHE W TOAJAEPKKA HMCCIEIOBATEIHCKOW ESTEIbHOCTH
o0yJaromuxcs B paMKaxX peaqn3aliid UMH WHAWBUAYAIBHBIX U TPYIIIOBBIX HCCIIEIOBATEIBCKIX



MPOEKTOB, YTO JacT OOYYaIOUIMMCS BO3MOXKHOCTH TNPHOOPECTH HABBIKA CAMOCTOSTEIHHOTO
pelIeHUs] TeOpPEeTUYEeCKON MNpoOJIeMbl, T€HEPUPOBAaHUS U OQOPMIIEHHS COOCTBEHHBIX HJIEH,
YBOKUTEIHFHOTO OTHOIICHUS K TY>KUM UAESIM, 0()OPMIICHHBIM B pad0OTaxX IPyrux MCCieI0BaTeNe,
HaBBIK MyOJIMYHOTO BBICTYIUICHHS ME€pe]l ayAUTOPUEH, apryMEHTHPOBAHUS U OTCTAaUBAHUS CBOCH

TOYKHU 3PpCHUA.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmeHosaHue pasgernos u Tem Kornmyectso OneKTPOHHbIE (LMdpoBbIE)
n/n npor pammbl 4YacoB obpasoBarerisHble pecypcsl

Bcero

Pazpen 1. Teopernyeck e oCHOBbLI OpraHUYecK ol XMMUU

1.1 lNMpegmeT opraHN4ecKon XMMmK. 3 https:.//resh.edu.ru/subject/29/10/
Teopusi CTPOEHNA OpPr aHNYECKNX
coeanHeHn A. M. bytneposa

WTtoro no pasgeny 3

Pa3nen 2. Y rnesonopoab|

2.1 NpegeneHble yrnesogopoabl — 2 https://resh.edu.ru/subject/29/10/
ankaHbl

2.2 HenpegernbHble yrnesoaopoab!: 6 https://resh.edu.ru/subject/29/10/
arnkeHbl, ankaaueHbl, ankuHbI

2.3 Apomarnyeckue yrnesoaopoap! 2 https://resh.edu.ru/subject/29/10/

2.4 TpypoaHbIE UCTOYHUKM 3 https:.//resh.edu.ru/subject/29/10/
Yr1ieBOAOPOAOB M X
nepepaboTtka

WToro no pasgeny 13

Pa3spen 3. Kucnopoaconepxallme opraHn4eck ue CoeMHeHnsA

3.1 CnnpTbl. eHon 3 https://resh.edu.ru/subject/29/10/

3.2 Anbagerngpl. KapboHoBble 7 https.//resh.edu.ru/subject/29/10/
Kuncrnotbl. CrioxHble adupbl

3.3 Yrnesogpl 3 https:.//resh.edu.ru/subject/29/10/

WTtoro no pasgeny 13

Pa3pen 4. Asorconepxallme opraHu4eck me CoeqMHeHus

4.1 AMMHBI. AMUHOKUCIIOTbI. Berku 3 https:.//resh.edu.ru/subject/29/10/

WTtoro no pasgeny 3

Pazpen 5. Bbicok omanek ynsipHbie coeqyHeHnst

5.1 INMnactmaccel. Kaydyku. 2 https:.//resh.edu.ru/subject/29/10/
BorokHa

WTtoro no pasgeny 2

OBLWEE KOIMMMYECTBO YACOB 34

no NnPOrPAMME

Yyer
pabouen
npor paMmbI
BOCMNUTaHN
A



11 KJIACC

Ne HanmeHoBaHWe pasgernoB  TeM  Konmyectso OneKTPOHHbIe (LUMdpoBbIE) Yyer
n/n nporpaMmbl YyacoB obpasoBarerkHble pecypchl paboyei
Bcero nporpavMbl
BOCMUTaHMS

Pa3pen 1. T eopeTnyeck e oOCHOBbI XMMUU

1.1 CTtpoeHune aromos. 3 https:.//resh.edu.ru/subject/29/11/
[Neproanyecknmn 3aKoH n
Neproanyeckasa cuctema
XUMUYECKUX arieMeHToB [1.
. MeHpereesa

1.2 CTpoeHue BeLLecTBa. 4 https://resh.edu.ru/subject/29/11/
MHoroobpasne BeLecTB

1.3 XrmMunueckune peakuym 6 https://resh.edu.ru/subject/29/11/

WToro no pasneny 13

Pa3pen 2. HeopraHuyeckasi xumums

2.1 Mertanmbl 6 https://resh.edu.ru/subject/29/10/

2.2 Hewmerarnrb! 9 https.//resh.edu.ru/subject/29/10/

2.3 CB$3b HEOPraHUYECKUX U 2 https:.//resh.edu.ru/subject/29/10/
OpraHNYECKUX BELLIECTB

WToro no pasneny 17

Pazgen 3. XuMusa n XXusHb

3.1 Xvimmnsl U XKU3Hb 4 https://resh.edu.ru/subject/29/10/

WToro no pasgeny 4

OBLEE KOIMTMYECTBO 34

YACOB [0 NPOIrPAMME
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CBEAEHUA O CEPTUD®UKATE 30
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