MUHUCTEPCTBO IMPOCBEIIEHAS POCCUMCKOM ®EIEPAIIMHI
MunucTrepeTBO 00pa3oBaHus H HAYKH YAMYpPTCcKoii Pecnyoaukn
AJMHHHCTPALMS MYHHIIUNIAJbHOTO 06pa3oBanus "'MyHHIHNIAAbHBIH OKPYT

Kapakyaunckuii paiion ¥ amyprcekoii Pecnnyoauku'

MBOY "Kapakyaunckas COII"

PACCMOTPEHO COI''TACOBAHO
Ha 3aCeJaHuH C 3aMECTUTEJIEM TUPEKTOpa
IIeIaroruuyeckKoro coBeTa o YBP

‘%,i/ 4
ITporoxon Nel Moporoga O.A. \\i
ot «30» 08 2024 r. «30» 08 2024 r.

PABOYAS ITPOTPAMMA
(ID 918691)

y4eOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

11 oOyyarormuxes 10 — 11 kinaccos

c. Kapakynaunno, 2024ron



MMOSACHUTEJbBHAS 3AIINCKA

[Iporpamma 1o XuMHUM Ha ypOBHE cCpeaHero odiiero oOpasoBaHus pa3paboTaHa HA OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 o6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS (denepaabHON 00pa30BaTEeIbHOM MPOrpaMMBbl CPEIHETO
obmero o6paszoBanusi (POII COO), npencraBiaeHHbIX B DenepaqbHOM T'OCYIapCTBEHHOM
oOpazoBarensHOM cTangapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOro mpenMera
«Xumus» B o0pa3zoBaTeIbHBIX opranm3aiusiax Poccuiickoit denepanun, peaqn3yomnux OCHOBHBIC
00pa3oBaTEIbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJIOXKEHUM «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuos 10 2025 roga» (Pacnopsbkenue I[paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).
Pabouasi nporpamma pa3padoTaHa B COOTBETCTBHH C:

1. ®denepanbHbiM 3ak0oHOM «O06 o6pazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne
273-03
2. ®enepanbHbii 3aKk0H 0T 19.12.2023 Ne 618-D3 «O BHecenun nsMeHeHui B DenepanbHbIin

3akoH «O0 oOpa3zoBanuu B Poccuiickoit deneparnmm»»
3. Ilpuxa3z MwunoOHayku Poccum ot 17.05.2012 Ned13 «OO0 yTBepkaeHuu (eaepaibHOTO
rocy/1apCTBEHHOr0 00pa30BaTENIbHOTO CTAHapTa CPEIHETO OOIIET0 00pa30BaHUS»

4. Ilpukaz MunucrepctBa npocBeiieHusi Poccuiickoit ®@eneparuun Ne 732 ot 12.08.2022 «O
BHECEHUU U3MEHEHUN B (efepabHblii TOCYJapCTBEHHBIN 00pa30BaTe/IbHbINA CTaHIAPT CPEIHETO
oOuiero o00pa3oBaHus, YTBEP)KICHHBIM NpuKazoM MuHUCTEpCcTBa O0O0pa30oBaHHUA W HAYKU
Poccutiickoit @eneparnuu ot 17.05.2012r. Ne413»

5. Ilpuka3z MunucrepctBa npocsemenuss Poccuiickonn @eneparum Ne 1028 ot 27.12.2023 «O
BHECEHMH M3MEHEHUH B HEKOTOpbIE MpuKa3bl MuHUCTEpCTBa 00pa3zoBaHus U Hayku Poccuiickoit
®enepaunu 1 MunucrepceTBa npocsenieHus Poccuiickoit deneparum, kacatroumecs peaepanibHbIX
roCyJIapCTBEHHBIX 00Pa30BATENIbHBIX CTAHIAPTOB OCHOBHOI'O OOIIEr0 0Opa30BaHUSI U CPEIHETO
obmiero o0pazoBanus» (3apeructpupoBan 02.02.2024 Ne 77121)

6. Ilpuka3z MunucrtepctBa npocseunieHus: Poccuiickoit denepanuu ot 18.05.2023 Ne371 «O06
yTBEpKIeHUH (penepaibHOi 00pa3oBaTEIbHON MPOTpaMMBbI CPETHEr0 00IIEero 00pa3oBaHUs»

7. Tlpuxaz MunucrepctBa mpocsemenus Poccuiickoit @eneparuu ot 19.03.2024 Nel71 «O
BHECEHUM W3MEHEHUN B HEKOTOpble NOpuKa3bl MUHHCTEpCTBA MpOCBELICHUsT Poccuiickoi
denepanuu, Kacaroruecs (eaepalbHBIX 00pa30BaTEIbHBIX MPOTPaMM HAYaJIBHOTO OOIIETO
o0Opa3oBaHusi, OCHOBHOTO OOIIEro 00pa30BaHMs M CPETHErO 00IIEero 00pa3oBaHUs»

8. Ilpukaz MunucrepctBa mpocBemienus Poccuiickoit @eaepannu ot 01.02.2024 Ne62 «O
BHECEHUM M3MEHEHUN B HEKOTOpble MpuKa3bl MuUHHUCTEpCTBA MpOCBELIeHUs Poccuiickon
Odenepanuu, Kacaromuecs deaepaibHbIX 00pa3oBaTebHBIX MPOTPaMM OCHOBHOTO OOIIETO
00pa3oBaHUs U CPpeIHETo 00I11Iero 00pa3oBaHuUsD)

9. OcHoBHasi o0OpazoBatelibHasi MporpaMma cpeaHero oOIero o0pa3zoBaHUs, YTBEPKIACHHOMN
npuka3zoM Ne353 ot 31.08.2023r.

10. JlokanpHOTO HOpMaTHUBHOTO aKkTa «llomoxenue o paboueil mporpamme y4eOHBIX MPEIMETOB,

y4eOHBIX KypCOB, Y4eOHBIX MoayJel neaarora, peanusyroiiero ®I'OC HOO, ®I'OC 000, dI'OC
COO, ®OITHOO, ®OIT OO0, ®OII COO», yrBepxkaeHHoro nprkazoM Ne346-0 ot 31.08.2023r.

OcHOBY TTOIX0/I0B K pa3pab0OTKe MpOrpaMMbl IO XUMHH, K ONPEIACICHUIO O0IIEH CTpaTeTuu
0Oy4eHHUs1, BOCIIUTAHUS U Pa3BUTUS O0YHAIOIINXCS CPEACTBAMHU YUEOHOTO MpeaMeTa « XUMHUSH) IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHuentyaidbHble nosioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COAEpKaHUs, pe3yIbTaTOB OOy4YeHHS U TPeOOBaHUI K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.



XuMuyeckoe — oOpa3oBaHHE, IOJIy4aeMo€  BBIMYCKHUKAMH  00I1e00pa3oBaTeIbHOM
OpraHM3alliH, SBISETCS HEOTHEMIIEMOM YacThio MX 00pazoBaHHOCTU. OHO CIIY>KHUT 3aBEepIIAOIINM
ATANOM peajin3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, TPUCYIITUX
IEJIOCTHON CHUCTEME XMMHYECKOTO 00pa30BaHUsl. DTH LIEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB
IpUPOAbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI YEIOBEKa, a TAaKKE IKOJIOTUUECKU
000CHOBaHHOT'O OTHOIIECHHS K CBOEMY 370POBbIO U IPUPOAHON cpene. Peanuzyercs XumMudeckoe
oOpa3zoBaHHe O0YYaIONMMXCS Ha YPOBHE CpeaHEro oOmero oopa3oBaHUsS CPEACTBAMH YIeOHOTO
npeamera «XUMHUs», COAEpKaHUE U MTOCTPOCHUE KOTOPOTO OMPEIETIEHBI B IPOTPAMME 0 XUMHHU C
yu€ToM crelupuKU HAyKd XUMHH, €€ 3HAUCHHs B TIO3HAHUU MPUPOJIBI U B MATEPUATILHOMN KU3HU
oOmiecTBa, a Takke ¢ y4ETOM OOIIMX LeJed W MPUHIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoii denepanuu.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COOyI0 POJib B COBPEMEHHOM
LIMBUIN3ALMM, B CO3/IaHUM HOBOWM 0a3bl MaTepuajabHOW KyJbTypbl. OHa BHOCHT CBOW BKJIaJ B
(opMHpOBaHNE PALlMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3/1aHKE 1IEIOCTHOT'O MPEACTaBIEHUS 00
OKpPYXAaIOIllEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, KOTOpoe (POopMUpYETCS B XUMHUU Ha
OCHOBE IOHMMAaHM BEIIECTBEHHOT'O COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MO>KHBIMU 00JIACTAMU IPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMU HAYKAMH, XUMUS CTala HEOThEMIIEMON
4aCcThI0 MUPOBOM KYJIBTYpbl, HEOOXOAMMBIM YCIOBUEM YCIIEIIHOIO TPY1a M XKU3HU KaXKJ10TO YiIeHa
oOmectBa. CoBpeMeHHas XUMHsI KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHMX TEXHOJOTH
HaIlpaBJ€Ha Ha pelIeHue M00aNbHBIX MPOOJIEM YCTOMUYUBOTO PA3BUTHSI YEJIOBEUECTBA — ChIPEBOMH,
AHEPTreTUYECKOM, TUIIEBOM, IKOJIOTUIECKON O€30MacHOCTH U OXPaHBI 3J0POBBSI.

B coorBeTcTBMM ¢ OOUIMMHU MEISAMH W TMPUHIUIIAMH CpPEIHEro oOIero oOpa3oBaHUS
conepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbId YPOBEHb M3YUYEHUS1) OPUEHTHUPOBAHO
MPEUMYILIECTBEHHO Ha OOUIEKYJbTYPHYIO MOATOTOBKY OOyYarouuxcsi, HEOOXOIUMYIO MM IS
BBIPAOOTKM MUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLMYyMA,
NPOAOHKEHUS 00pa30BaHUs B Pa3JINYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMTOCPEIACTBEHHO C XUMUEH.

CocTaBnsomuyMu npeaMera « XuMus sIBISIIOTCs 0a30Bble Kypcbl — «OpraHudeckast XuMus»
n «OO0111as1 1 HeOpraHUYEeCKast XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAYKH: CHCTEMAa 3HAHUM MO HEOPTraHWYECKOW XUMHUHU (C BKIIOUEHHEM 3HAHUH U3
oO1ret XMMUM) ¥ opraHndeckor xumun. PopMUpOBaHNUE TAHHON CUCTEMbI 3HAHUN MPU U3YUECHUHU
npeaMera 00ecreurnBaeT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3usi BEIIECTB Ha OCHOBE
oOIIUX TMOHATUN, 3aKOHOB U TEOPHUI XUMUHU.

CrtpykTypa conepxaHusi KypcoB — «Opranuueckas xumus» 1 «OO0IIasi U HeopraHuveckas
XUMUs» cpopMuUpoBaHa B Mporpamme 1Mo XUMHHM Ha OCHOBE CHUCTEMHOrO MOAXOJa K HU3YUYEHUIO
yueOHOro Matepuaiga U OOYCJIOBJI€Ha HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
ONpeNeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYECKOM XHWMHH BEIECTBa
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX COCIMHEHUH, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKHUX M JJIEKTPOHHBIX MPEACTABICHUN O CTPOEHUU BEIIECTB.
Caenenust 00 M3ydaeMbIX B Kypce BEIIECTBaX JAAIOTCS B PA3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX
OMOJIOTHMYECKH aKTUBHBIX COEOUHEHHH. B Kypce opraHmyeckoil XMMHUU TMOJIY4alOT pa3BUTHE
chopMUPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs MEPBOHAYAIBHBIE MPEICTABICHUS
0 XUMHUYECKOU CBSI3H, KJIACCU(UKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB
OT UX CTPOEHUS, 0 XUMUYECKOW PEaKIUU.



ITon HOBBIM yrjoM 3peHHUs] B MpeameTre «Xumus» 0a30BOr0 YpOBHS PacCMaTPHUBAETCS
W3YYCHHbII Ha YypOBHE OCHOBHOTO o0Omero oOpa3oBaHUS TEOPETHUYECKH MaTtepuan Hu
(aKTOJOTMYECKHE CBEJICHUS O BEIECTBAX U XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01ass 1 HeopraHuyeckas XUMUs» O00y4arouUMCsl MPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHUE NIEPUOIUYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOI0JIOTUYECKUX MO3UIINH, TITy0Ke
MOHSTH UCTOPUUYECKOE U3MEHEHHE (PYHKITUH ATOTO 3aKOHA — OT 0000IIaroe 10 0ObSICHSIOMEH 1
MIPOTHO3ZUPYIOLIEH.

Enunas cucrteMa 3HaHWN O BaXXKHEHMIIMX BELIECTBaX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHUH, 4 TAKKE O XUMUYECKHX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoyHsietcst B Kypcax 10 w11 KkjaccoB 3yeMEHTaMHu  COJEpKaHUsA, HWMEIONIUMU
KyJbTYpPOJIOTHUYECKH W TPHUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO
B3aUMOCBSI3M XHMHUHU C JPYTMMU HayKaMU, pPAacKpbIBalOT €€ pojiib B IMO3HABAaTEIbHOU H
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHUIO YBa)XKEHUSA K IPOLECCY
TBOpYECTBA B 00JIACTH TEOPUMU U MPAKTHUECKUX TMPUIIOKEHUNW XUMHUHU, TTOMOTAIOT BBITYCKHUKY
OpUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMAX, CBA3AHHBIX C XUMHEH,
KPUTHUYECKUA OCMBICIMBATh MHPOPMAIUIO U NMPUMEHATH €€ JJIs MOIMOJHEHUs 3HAHUM, PeIICHUs
MHTEIJIEKTYAJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 33/ad. B 1mernoM copep:kaHue
yueOHOTro mnpeameTa «XUMUs» JaHHOTO YPOBHS M3YUYEHUS OPUEHTHUPOBAHO Ha (popMUpOBaHHUE Y
00y4Jaronuxcsi MUPOBO33PEHYECKON OCHOBBI JUIsI TOHUMaHUsI (PUIOCOPCKUX HACH, TaKUX Kak:
MaTepualbHOE €JUHCTBO HEOPTaHMYECKOIO0 M OPraHUYECKOro MHpa, 0OyCIOBIEHHOCTh CBOWCTB
BEILECTB X COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MPUPOIHBIX SBICHHUMN MyTEM KCIIEPUMEHTA U
pEelIeHUs] TPOTUBOPEYHM MEXIAYy HOBBIMH (DakTaMW U TEOPETHUECKHMMHU MPEANOChUIKAMH,
OCO3HAHHWE POJM XUMHH B PEIICHUM JKOJOTHUECKHX MpoOJieM, a Takke MpoljeM cOepekeHUs
ASHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHMI U MaTepUaoB.

B nnane pemienus 3aa4 BOCIUTAHUS, Pa3BUTUS U COLMAIM3ALMN OOYYAIOIINXCS TPUHSATHIE
MporpaMMoil MO XMMHHM TOAXOJbl K OIpPEACNICHUIO COAEP)KaHHUS M IOCTPOCHMS MpeaMera
MpeaycCMaTpuBalOT (HOPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX IEHCTBUN, HMMEIONIMX 0a30Boe
3HAUYCHHUE IS PA3IMYHBIX BUJOB JIEATETLHOCTH: PEIICHHS MPo0IeM, MOMcKa, aHauu3a 1 00paboTKH
uHpopmManuu, HEOOXOIUMBIX ISl MPUOOPETEHUsI OMbITa MPAKTUYECKON M HCCIEA0BATEIbCKON
JEeSTENBbHOCTH, 3aHUMAIOUIEH BaXXKHOE MECTO B MTO3HAHUU XUMUMU.

B mpaktuke npenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, TaK U HA
YpOBHE CpeaHero o0mero oOpa3oBaHMs, MPU OMPEIEICHUH COACPXKATEIbHON XapaKTepUCTUKH
ened HU3ydeHUsl IMpeaMeTa HamnpaBICHUEM MEPBOCTENEHHOW 3HAYUMOCTH TPAJULIMOHHO
npu3Haércs (HOPMUPOBAHME OCHOB XMMHUYECKOM HaykM Kak oO0JacTM COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUUECKON JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOI
KyJabTypbl. C METOJUYECKOM TOYKH 3pPEHHUSI TaKOM MOAXOJ K OMNPEACIICHUIO LeJIed H3y4eHUs
MpeaMeTa SABJISIETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMS T[JIaBHBIMHM LEISMH M3Y4YEHHs MpeaMera «XuMHus» Ha
6a3oBom ypoHe (10 =11 ki1.) sBISIOTCS:

e (opmupoBaHME CHCTEeMBl XHUMHUYECKHX 3HAHUW KaK BaKHEHUIIEH COCTaBISIONMIEH
€CTECTBEHHO-HAYYHOUW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIIOUEBBIE MOHSTHUS,
(dyHIaMEeHTalIbHbIE 3aKOHbI W TEOPUU XUMHH, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
NOHUMAaHUE CYUIHOCTH JIOCTYMHBIX OOOOLIEHUH MUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS,



e (opmupoBaHuEe W pa3BUTHE TPEACTABICHUN O HAYYHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIIUN, HEOOXOUMBIX JIJIsl MPUOOPETEHNS YMEHHI OPUEHTUPOBATHLCS B MUPE
BEIIECTB U XUMHUYECKUX SIBJICHWH, MUMEIONUX MECTO B MPHUPOJE, B MPAKTUYECKOW U
TIOBCETHEBHOM JKU3HU;

® DPa3BUTHE YMEHUU U CIIOCOOOB JCATETHLHOCTH, CBS3aHHBIX C HAOIIOACHUEM U OOBSICHCHHEM
XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TMpaBWil 0e30macHOro oOpalieHus ¢
BEIICCTBAMH.

Hapsimy ¢ stuM, copepikarenbHash XapaKTEpPHUCTHKA Ieled M 3a7a4 M3ydeHHs MpeaMeTa B
mporpamMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C HOBBIMHU ITPUOPUTETAMU B
cUCTeMe cpeliHero ooimiero oopazoBanusi. Cero/iHs B MpeENoJaBaHUU XUMHH B OOJIbIIEH CTENEHU
OTIAETCs TPEANOUYTCHUE MPAKTUICCKOW KOMIIOHEHTE COZCpKaHUs 00ydeHHs, OpUECHTUPOBAHHON
Ha TMOATOTOBKY BBIIMYCKHMKA 00II€00pa3oBaTEIbHON OpraHU3alyy, BIAJACIOUIEr0 HE HAaOOpOM
3HaHWH, a (PYHKIIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH W YMEHUSMH aKTHBHOTO
MOJTYYCHUS 3HAHUHA U TPUMEHEHHUS UX B PEATbHOMN KU3HU JJTS PEIICHUS TPAKTHICCKUX 3a71a4.

B cBsi3u ¢ 3TUM Npu U3ydeHUU NpeaMeTa « XUMUs» TOMUHHUPYIOIIEE 3HaUYCHUE TPUOOPETAIOT
TaKue 1eJId U 3aJ1a4M, KakK:

ajanTamys 00yJaromuXxcs K YCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, OPMHPOBAHNE
WHTEJUICKTYalIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTRBY,
CaMOCTOSATEIILHOMY TPHUHATHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYyaIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM,;

(dbopMHupoBaHKE Y O0YJAFOIINXCS KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHITHH ), HMEIOIITUX
YHUBEPCAIbHOE 3HAYCHHE ISl PA3IMYHBIX BHUIIOB ACATCIBHOCTH: PEIICHHS MPOOJIeM, TOWCKa,
aHanu3a U oOpabOTKU MH(OpMAIMKU, HEOOXOIUMBIX NJii MPUOOPETEHHS OIbITA NESITEIHHOCTH,
KOTOpasl 3aHMMAeT BaXXHOE MECTO B TO3HAHWM XWMHUH, a TakXKe JJIsl OIEHKH C TO3UIIHMA
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHS BEIIECTB M XUMHUYECKHX TIPOIECCOB Ha
OpTaHU3M YeJIOBEeKa U MPHUPOIHYIO CPEY;

pPa3BUTHE TMO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAJIbHBIX U TBOPYECKHX CIOCOOHOCTEH
oOy4Jaronuxcsi: CIOCOOHOCTH CaMOCTOSATEILHO MPUOOpETaTh HOBBIE 3HAHMUS 10 XUMHUHU B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIH30BATh COBPEMEHHbBIE MH(POPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TIOMCKA U aHaliu3a y9eOHON M HayYHO-TIOMYJIAPHON MH(POPMAIUA XUMUIECKOTO
COJICPIKAHMUS;

(dbopMHpOBaHKWE M Pa3BUTHE y OOYYAFOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIILICHHUS,
Ha0II0AATEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOEHHO HEOOXOANMBI, B YaCTHOCTH,
MIPY TUTAHUPOBAHUH U TIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA,;

BOCITUTAaHHE y 00yJaronuxcs yOS)KIEHHOCTH B TYMaHUCTUYECKON HANPABICHHOCTH XUMHUH,
e€ BaXHOW pONM B PEIICHUH TJIOOATBHBIX IPOOJIEM PAIMOHAILHOTO TPHPOIOIIOIB30BAHNS,
TIOTIOJTHEHUSI DHEPTeTUYECKUX PECYpPCOB M COXPAHEHHS NPHUPOIHOTO PaBHOBECHS, OCO3HAHMS
HE00X0aMMOCTH OEpEKHOTO OTHOIIEHUS K MIPUPOJIE U CBOEMY 37I0POBBIO, a TAK)KE MPUOOPETCHUS
OTIBITA MCIIOJH30BAHUS TIOJYYCHHBIX 3HAHWM JJIA TPUHSATHS TPAMOTHBIX PEUICHUN B CUTYaIHsIX,
CBSI3aHHBIX C XMMHUYECKUMU SIBIICHUSIMH.

B yuebHoM mnaHe cpemHero oOmiero odpazoBaHUs MpeAMET «XUMHS» 0a30BOTO ypPOBHS
BXOJIMT B COCTaB MPEAMETHON 0051acTh «ECTeCTBEHHO-HAYYHBIC TTPEAMETHD».

OOmiee 4mCIIO 4acoB, OTBEAEHHBIX IJISi M3yYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
oOmero obpazoBanusi, cocraBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kmacce
— 34 qaca (1 gyac B HeeI0).



COJAEP XAHME OBYUEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKON XUMUM

[IpenMer opraHMYecKOM XWMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B NOJIYYCHUU
HOBBIX BELIECTB U MaTepUaoB. Teopus CTpoeHUsI OpraHndeckux coequnennii A. M. bytieposa,
e€¢ OCHOBHbIC TMONOXKeHUsA. CTpyKTypHble (OpPMYIIBI OpraHUYEeCcKUX BemiecTB. ['omonorus,
M30MepHUsl. XMMUYECKAs CBSA3b B OPraHUYECKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpeacraBnenue o kiaccuuKauy opraHnueckux BemecTB. HoMeHkmatypa opraHu4eckux
COEIMHEHUI (CHCTeMaTHYeCcKas) ¥ TPUBUAJIbHbIE HA3BaHUS BAXKHEHUILIMX MTPEICTABUTENIEH KIACCOB
OPTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl U3YYEHUs BEUIECTB M WX MPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3liaMi OpPraHUYeCKHX BEIIECTB U MarepuajlaMd Ha UX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJ
OpraHMYEeCKUX BEIIECTB, HAOJIIOJEHUE M ONHUCAHHE JEMOHCTPALMOHHBIX ONBITOB IO
MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJIieHHUE, OOYyTJIMBAaHNUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUW psiA. MeTraH M 3TaH — MpOCTEHIINE
MPEACTABUTENHN AJIKAHOB: (PU3NYECKHE U XUMUYECKUE CBOMCTBA (PEaKIMK 3aMEILICHUs M TOPEHUs),
HaxO0JICHUE B IIPUPOJIE, TIOJTYyUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN psii. DTUIIEH U MPONUJIEH — MPOCTEHIINE
MIPEACTABUTENIM AJKEHOB: (DU3MYECKHEe W XHUMHUUYECKHE CBOWCTBA (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, TUAPATALINN, OKUCICHUS U TIOJMMEPHU3ALINN ), TOJIyYeHHE U PUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u MmetwnOyrtaaueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHUE
cBoicTBa (peakuus nonuMmepusanun). [lodyyeHne CHHTETHYECKOTO KaydyKa U pEe3UHBI.

AJKUHBI: COCTaB M 0COOEHHOCTH CTPOCHU S, TOMOJIOTHUECKUM Psijl. ATIETHIICH — TPOCTEHIITUI
MPEACTaBUTENh AJTKWHOB: COCTaB, CTPOCHUE, (PU3MUECKHE W XUMHUYECKHE CBOWCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMUS, TUIpaTallUH, TOPEHUS ), TTOJTyUYEHUE U IPUMEHEHHE.

Apenbl. beH3ois: coctaB, cTpoeHHE, (PU3MUECKHE U XUMHYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHNUS M HUTPOBAaHMS), NOJyYEHHE W INpUMEHeHue. Tonyon: cocmag, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peakyuu 2aio02eHUpo8arUs U HUMpPOBAHUs), NOJLYYeHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMYecKass CBA3b MEXAY YIVIEBOAOPOAAMHU,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOAOB. IIpupoaHbIii ra3 U MONMyTHbIE HE(TSIHBIC Ta3bl.
Hedts 1 e€ npoucxoxnenue. CiocoOsl nepepaboTku HeTH: IeperoHKa, KPEKUHT (TEPMHUUECKHIA,
KaTaIUTA4YeCKuii), mwmponu3. [IpogykTel mepepaboTkum HedTH, UX TNPUMCHEHHE B
POMBIIIEHHOCTH U B ObITy. KaMeHHBIH yroib U IPOYKThI €0 nepepadoTKH.

DKCIEpUMEHTANIbHbIE METOAbl U3YYEHUS BEUIECTB M UX IMPEBPALLCHUN: O3HAKOMIIEHUE C
oOpa3liaMu IMIacTMacc, KaydykoB U pe3uHsbl, koyekuuu «Hedtb» u «Yronb», MonenupoBanue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MNPAKTUYECKOW PaOOTHI:
ITOJIyYEHHE 3TUIIEHA U U3YUEHUE €0 CBOMCTB.

Pacuérnrlie 3agaun.




Beluuciaenuss 1Mo ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA UJTU MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kuciaopoacoaepxaimme opranuieckue coeJUHEHUs

[IpenenbHBle OJHOATOMHBIE CHHUPTHL. METaHOT W 3TAHON: CTpPOEHHUE, (PU3MUecCKHe u
XUMHUYECKUE CBOMCTBA (pEeakiuu C aKTUBHBIMU METaJUIaMHU, TajJore€HOBOJOPOJaMHU, TOPEHUE),
npuMeHeHUE. BoIOpoIHbIE CBS3M MEXKy MOJIEKYJIaMH CIIUPTOB. JlelicTBME METaHOJIa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoOroaroMHble CHUPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHHE, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA (B3aMMOACICTBUE CO IIETOYHBIMU METAJUIAMH, KAYECTBEHHAs PEaKIIMs Ha
MHOTOAaTOMHbIE cnUpThI). [lelicTBue Ha opraHu3M uesjoBeka. [IlpuMeHeHue rauIepUuHa U
STUJICHIJIMKOJISL.

@DeHOJI: CTPOCHHE MOJIEKYIIbI, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA. TOKCHUHOCTH (heHoMa.
[Ipumenenue ¢denona.

Anbneruapl U kemowuwl. DOpMalbIETH], alETalbIETH]: CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHUCICHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE PEaKIIHUH),
IIOJIyY€HUE U IPUMEHEHHUE.

OOHOOCHOBHBIE MpeNeIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsi U YKCYCHasi KUCIIOTHI:
CTpoeHue, ((U3NYECKUEe U XMMUYECKHE CBOMCTBA (CBOICTBA, O0LIME ISl KJacca KUCIOT, pEaKIUs
sTepuduKalMM), MoilyuyeHue u npuMmeHeHue. CTeaprHOBas M OJEMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEUCTBHE.

Cnoxsble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIpOSN3 CIIOKHBIX 3(UPOB.
AKupsl. 'naponus xupos. [ Ipumenenue xxupoB. buosnorndyeckast pojp KUpoB.

VYrneBoabl: cocTaB, KjIacCU(pUKaLUs yrieBOA0B (MOHO-, TU- U monucaxapusl). ['moko3a —
npocTelInii MOHOCaxapua: OCOOEHHOCTH CTPOEHMSI MOJEKYJbl, (pU3MUYEeCKHe U XUMHUYECKUE
cBoMcCTBa (B3aumMo/iericTrue ¢ ruapokcuaom meau(Il), okucnenre aMMuadHbIM paCTBOPOM OKCH/IA
cepedpa(l), BoccTraHoBlieHHE, OpOXKEHUE TJIIOKO3bI), HAXOXKJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpykTo3a Kak U30Mep TIHOKO3BI.

Kpaxman u nesmmronosa Kak OpupoAHble nosuMepbl. CTpoeHue Kpaxmalla U LEJUTIOIO3bI.
Puznyeckre 1 XUMUYECKHUE CBOMCTBA KpaxMaJa (TMAPOJIn3, KAYeCTBEHHAS PEAaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHMs] BEIIECTB M WX NPEBPAILCHUN: MPOBEACHHE,
HaONIOZCHUE W ONHCAHUE JIEMOHCTPAI[MOHHBIX ONBITOB: TOPEHHWE CHUPTOB, KayeCTBEHHBIE
peaKkiuu OJHOATOMHBIX CHUPTOB (OKUcIeHHUE 3TaHojia okcuaom Menu(Il)), MHOroaTomMHbIX
CIUPTOB (B3auMoOJieicTBUE raulepuHa ¢ ruapokcuaoMm Menau(Il)), anpnerunoB (OKuciIeHUE
aMMUayHbIM pacTBopoM okcupaa cepedpa(l) u ruapoxcugom meau(ll), B3aumoaeiicTBue kpaxmana
C MOJIOM), IPOBECHUE MPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrlie 3agaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

A3o0TcozepKalume OpraHuuecKue COeIMHEHMUS.



AMUHOKHUCIOTHI KaK aM(OoTepHbIEe OpraHnyeckue coeuHeHns. Ou3ndeckue 1 XMMHUECKHe
CBOMCTBa aMUHOKHUCJIOT (Ha mpuMepe IHIMHA). buojornyeckoe 3Haue€HHWE aAMHUHOKHUCIOT.
IlenTuael.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coeluHeHus. llepBuuHas, BTOpHUYHAs M
TpeTHYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: TUIAPOIH3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIUU Ha OCJIKHU.

OKCnepUMEHTAIbHBIE METO/bl M3Y4YEHUsl BEIIECTB M HMX MpEeBpalleHUil: HaOIIOJCHHE U
OMHCaHWE JIEMOHCTPAIMOHHBIX OTBITOB: JIeHATyparus OETKOB NpU HArpeBaHUM, LIBETHHIC
peakiuu OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OcCHOBHBIE TIOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHWI: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb IOJUMEPU3aLNN, CPEIHSAsA MOJIEKyJisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COEAMHEHUIN — MOTUMEPHU3asl U TTOJIMKOHIEHCAllUS.

OKCneprUMEHTAIbHBIE METOAbl M3YyYEHHUs BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHHE C
oOpa3uamu NpUpOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MEXINpeIMETHBIX CBA3€M NMpU M3y4yeHUM opraHumdeckoil xumuu B 10 kiacce
OCYULIECTBJISIETCS. Yepe3 MCIOJIb30BAaHUE KaK OONIMX E€CTECTBEHHO-HAYYHBIX MOHATHH, Tak M
MOHSTUH, SIBJSIOIIMXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1111e ecTecTBEHHO-HAayUHbIE IOHITHS: IBJICHHUE, HAYYHbIN (PAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CUHTE3, Kiaccu(uUKalus, NepPUOJAUYHOCTb, HAOIIOACHHE, U3MEpPEHHE, SKCIEPHUMEHT,
MOJEJIUPOBAHUE.

®du3uka: MaTepus, YHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHD,
BEILIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, PU3NYECKHE BETMUMHBI U €IMHULIBI UX
U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BeIIeCTB B OpraHu3Me, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKH, yriaeBOAbL, KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepabl, TOPHbIE TOPObI, OJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHO0rus: NUILEBbIE MPOIYKTHI, OCHOBBI PALIMOHAJIBHOIO NMUTAHUs, MOIOIME CPENICTBA,
JIeKapCTBEHHbIE U KOCMETHUECKHE MTpernapaThl, MaTEpPHUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMUU

XuMUYeCcKud 3neMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTpOHHAs 000JI0YKa.
DHepreTUYecKre yPOBHH, TIOJAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- 3nmeMeHThl. OCOOCHHOCTH
pacnpeneneHus: JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DOnexkTpoHHasi KOH(UTypalus aTOMOB.

Ileppogmueckunn 3akoH u llepuommueckas cucrema xuMuueckux daeMeHTtoB [[. .
MenneneeBa. CBs3p nepuoanueckoro 3akoHa U Ilepuoanyeckoil CHCTEMBI XUMHUYECKUX
sanemeHToB JI. 1. MeHeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyNIaM U nepuojaM. 3Ha4eHUE MEPUOANYECKOrO 3aKOHA B PA3BUTHHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XUMHUYECKON CBs3M (KOBaJICHTHAs
HEMoJISIpHasl W TOJSIpHAasA, MOHHAs, MeTajuindeckas). MexaHu3mbl 0Opa3oBaHMsI KOBaJCHTHOMN
XUMUYECKOUN CBsA3U (OOMEHHBIM M JTOHOPHO-aKIENTOpHBIN). BogopoaHas cBsizb. BaneHTHOCTD.
DIIEKTPOOTpULATENBbHOCTh. CTEneHb OKUCIEHUA. IOHBI: KATUOHBI U AHUOHBI.

BemecTtBa MOJNEKYISIPHOTO M HEMOJEKYJSIPHOIO CTPOCHMS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB OT THUIIA
KPHUCTAJUINYECKOMN PEIIETKU.

[lonatne o nucnepcHbIX cucremax. MICTUHHBIE M KOJUTOMAHBIE pacTBOPbL. MaccoBas 10
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHnueckux coequHeHuil. HoMeHkinaTypa HEOpraHn4eCcKuX BEIIECTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAIICKAIUX K PAa3JINYHBIM KJIaCCAM.

Xumuueckass peakuus. Knaccudukanus XUMUYECKHUX PEAKIUNA B HEOPraHWYECKOH U
OpPraHUYeCKOM XMMHHU. 3aKOH COXPAHEHMsI MAacChl BEILIECTB, 3aKOH COXPAHEHUs U IPEBPALLCHUS
SHEPTUHU IIPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (akTopoB. OOpaTUMBbIE pPEAKLIUU.
Xumuyeckoe paBHoBecrne. (DAKTOPBI, BIMSIOIIAE HA COCTOSIHUE XUMHYECKOIO PaBHOBECHS.
[Tpyuanmn Jle [Hlarense.

OnexTponutuyeckas auccounanus. CunbHble U cnadble 3ekTposnuThl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IIEJTOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIBHBIE METOJBl M3Y4YEHHUS BEIIECTB M MX MNPEBPALIEHUN: JEMOHCTpALU
tabmun «llepuognueckas cucrema xumuueckux snemeHtoB J[. M. MenpaeneeBa», u3yuyeHue
MoOJeNel KPUCTAJUIMYECKUX PEIIETOK, HaOMIOJeHHEe M ONHUCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3oKEHHE IEPOKCHAA BOJAOpPOJa B MPUCYTCTBUM KaTallu3aTopa,
OTIPENIEIICHUE CPEIIbl PACTBOPOB BEIIECTB C MOMOIIBK) YHHBEPCAIBHOIO MHIMKATOPA, PEAKIIMU
MOHHOTO OOMEHa), NMPOBEICHHUE IMPAKTHUECKOW paboThl «BiusHue pa3nuuHblx (AKTOPOB Ha
CKOpPOCTb XMMHUYECKOU PEAKLIAN.

Pacuérnble 3anaumn.

PacuéTrel 10 ypaBHEHUSM XMMHUYECKHX PEAKIUIl, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
PAcCUYETHI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBAs JOJISI BELIECTBAY.

Heoprannueckasi xumms

Hewmeramel. [lonoxxenne HemetaiuioB B llepuoanueckon cucteme XUMUYECKUX 3JIEMEHTOB
JI. . MenaeneeBa m OCOOCHHOCTH CTPOCHHSI aTOMOB. (DU3HYECKHE CBONCTBA HEMETAJIOB.
AnoTponus HEMETaUIoB (Ha MpUMeEpPe KUCIIOpoia, cephl, pocdopa u yrieposa).

XVMMHYECKHE CBOMCTBAa BaXKHEMIIMX HEMETAJUIOB (Tajlor€HOB, Cephl, a30Ta, Qocdopa,
yraepoJa U KpeMHHUSI) U UX COeAMHEHUN (OKCUAO0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUI).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenune metamuios B Ilepuoanueckon cucreMe XuMHIecKux 3iaeMeHToB /1. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHUSI DSJEKTPOHHBIX 000J0YEK aTOMOB MeTamuioB. OOmue
¢usnueckue cBoiicTBa MeTaiioB. CIUlaBbl METaIOB. DJIEKTPOXUMHUECKUNA Pl HANPSHKEHUH
METAJIJIOB.



XUMUYECKUE CBOWCTBA BAXXHEHIIMX METAJUIOB (HATpUM, KW, KaablHUi, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue crocoObl MoyueHus: MeTauioB. [lpuMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/IbI U3YUCHHUSI BEIIECTB U UX MTPEBPAICHUN: U3YUEHUE KOJUICKIIUH
«Metaimiel W CIUIaBB», OOpaslOB HEMETAUIOB, pEIIEHUE OSKCIEPUMEHTAIBHBIX 3ajad,
HAOJIIOJICHUE W OIHMCAHHE JACMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBHUE
TUJIPOKCHUAA ATIOMUHHUS C PACTBOPAMU KHUCJIOT U IIEJ0YEH, KAaUeCTBEHHBIE PEaKIIMU HA KaTUOHBI
METaJJIOB).

Pacuétnbie 3amaun.

Pacuérter Mmacchel BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIIECTBA, MAcCe
WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) IIPOIYKTOB PEAKIIUH, €CIIU OJHO M3 BEIIECTB UMEET IMPHUMECH.

XuUMHS U )KM3Hb

Ponp xumMun B 00€CTICUeHUU HKOJIOTUUYECKOM, SDHEPTreTUUECKON M MUIIEBOM O€30MMacCHOCTH,
pa3BUTUM MEIUIMHBL. [IOHATHE O HAYYHBIX METOAAX ITO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIIUH.

[Ipencrapienuss 06 OOIUX HAYYHBIX IPUHIIAIIAX MPOMBIIIUICHHOTO TOJIYYSHUS BaKHEHIITHIX
BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXKHEUIIME CTPOUTEIBbHBIE MaTEpPHAIBI,
KOHCTPYKIIMOHHBIE MAaTepUaJIbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTE€pUAIbl IS DJIEKTPOHUKH,
HaHOMAaTepPHAJIbl, OpraHUYECKHUE U MUHEPAJIbHBIC YI00pEHHUS.

XuMHsL M 3JI0POBbE YEJIOBEKA: IMpaBHJia HCIIOJb30BaHUS JICKAPCTBEHHBIX IIPENapaTos,
npaBuiia 0€30MacHOTO UCIOJIL30BaHUs MPENapaToB OLITOBOM XUMUU B MMOBCEIHEBHOMN KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€H NpU U3YyYeHUU O0UIel 1 HEOpraHUYeCKOW XUMUH B 11
KJIaCCE OCYIIECTBIISCTCS Yepe3 MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSATHH, TaK
W TIOHATHH, SIBISIOMIMXCS CHUCTEMHBIMH JUISI OTIECJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
HHKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TTOHATHS: HAYYHBIN (haKkT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIU3,
CHUHTE3, KiacCu(dHKanums, IEepUOAUIHOCTh, HAOIIOJACHUE, SKCICPUMEHT, MOICIMPOBAHUE,
W3MEPEHUE, SIBJICHUE.

dusznka: Marepus, dHEPrusi, macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HU30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SYHEPIeTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kieTka, opraHusM, 23KOCHCTeMa, Owocdepa, MakKpo- H MHKPOIJICMEHTHI,
BHUTaMHUHBI, 0OMEH BEIIESCTB B OpraHu3Me.

['eorpadus: MuHepasbl, rOpHbIE MOPO/IbI, MOJIE3HBIC UCKOTIAEMbIE, TOTUITMBO, PECYPCHI.

TexHomorusA: XMMHUUYECKasi MPOMBIIIEHHOCTh, METAJLUTYPIusl, TPOU3BOJACTBO CTPOUTEIBHBIX

MaTepHuaoB, CEIBbCKOXO3SIMCTBEHHOE IMpOU3BOACTBO, IIuIicBasa IMPOMBIIIJIICHHOCTD,
@apMaHeBTquCKaﬂ IMPOMBIIIJICHHOCTD, IMpOU3BOACTBO KOCMCTHYCCKHUX npcruaparos,
IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHralioB, SJICKTPOHHAA IMPOMBINIJICHHOCTD,

HAaHOTCXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OO0YYaIOUIUMUCS
IporpaMM CpeaHero oomero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM).
Hay4Ho-MeToanuecKkoil 0CHOBOH JUIsl pa3pabOTKH IUIAHUPYEMBIX PE3YJIHTATOB OCBOCHHS IPOrPAMM
CpeaHero o01ero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cOOTBETCTBMM C CHUCTEMHO-AESTEIBHOCTHBIM NOJIXOJOM B CTPYKTYypE JUYHOCTHBIX
pE3yIbTaTOB OCBOCHUS MpeAMETa « XUMUS» Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHUsI BbIICICHBI
CJIEYIOIINE COCTABIIAIOIIME!

OCO3HaHUE OOYYAIOLIUMUCS POCCUMCKOW Tpa)KAAHCKOW HAEHTHUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEIECIICHHIO;

HaJM4KMe MOTUBALIMK K OOYYEHHIO;

L[EJICHAIPABJIICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUN JUYHOCTH HA OCHOBE KIHOYEBBIX
LEHHOCTEN U UICTOPUYECKUX Tpaauluii 0a30BOil HAYKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSi PYKOBOJICTBOBAaTbCS B CBOEHM JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, IPUCYIIMMH LEJIOCTHOM CHUCTEME XHMHYECKOIO
oOpa3oBaHus;

HaJM4Ke MPAaBOCO3HAHUS SKOJOTUYECKOM KYJIBTYPhl U CTIOCOOHOCTH CTABUThH LIETU U CTPOUTH
KU3HECHHBIC TUJIaHBbI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IpeaMeTa «XUMHUsD TOCTUTalOTCs B €IMHCTBE Y4eOHOI
Y BOCIIUTATEIbHOW NE€ATEIBHOCTH B COOTBETCTBUU C T'YMaHHCTHYECKMMH, COLHUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH M HJACAJIAMH POCCUHCKOrO TPa’KJaHCKOrO OOIIEeCTBa,
NPUHATHIMU B OOIIECTBE HOPMaMU M MPAaBWIAMH IOBEJIEHHUS, CIOCOOCTBYIOLIMMHU IpoOLecCaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYarOIIUXCSl.

JIMYHOCTHBIE pe3yibTaThl OCBOCHUS MpenMera «XHMHsD OTpaxaroT C(HOPMHUPOBAHHOCTD
OMbITA MTO3HABATEJILHON U MPAKTUYECKOHN ACSATEIBHOCTH 00YUAIOIIUXCS N0 peaanu3aliy MPUHATHIX
B 00111€CTBE LICHHOCTEMN, B TOM YMCJIE B YACTH:

1) rpasKIaHCKOT0 BOCIMTAHMA

OCO3HaHUsl O00YYalOUIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00sI3aHHOCTEH, YBa)XXKCHUS K
3aKOHY W IPaBOMNOPSIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMAaX W TMpaBUJIaX MEXKIMYHOCTHBIX OTHOUICHUN B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH NMPHU CO3JAHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJIHEHUH XUMHUYECKUX KCIICPUMEHTOB;

CHOCOOHOCTH IOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTBI IPYTHUX MPH
aHaJIM3€ pa3IMyYHbIX BUJOB yU€OHOM NEATENBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOT'O OTHOIIEHHS K UICTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTE€YECTBEHHON XUMUMU;

YBa)KEHHUSI K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUU U MIPAKTHUECKOTO MPUMEHEHUSI XUMHH,
OCO3HAaHUs TOT0, YTO JOCTUKEHUS HAYKH €CTh PE3YJIbTaT JJINTEIbHBIX HAOII0EHUH, KPOIIOTIMBBIX
HKCIIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/AA YUYEHBIX U IPAKTUKOB;



WHTEpECca M MO3HABATEILHBIX MOTHBOB B TTOJIYYCHUH U IMOCIETYIOIEM aHAIH3e NHHOPMAIIHH
0 MEPEIOBbIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHHMBATh CUTYallUU, CBSI3aHHBIE C XUMUUYECKUMH SIBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEJACHUE W TMOCTYNKM CBOUX TOBapHUIIEH C TMO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIE/ICTBUNA ITUX MOCTYIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:

MIOHUMaHUsl IIEHHOCTEW 310pOBOro M 0Oe30macHoro oOpa3a >KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY M IICHXUIECKOMY 370POBBIO;

coOJII0ICHUS MPaBII 0€30MaCHOTO OOpAIlIeHHS C BEIIECTBaMU B OBITY, TOBCEAHEBHON KU3HU
U B TPYJAOBOM IESATENBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPABWJI MHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MIaCHOTO MOBEICHUS
B CUTYaIIUIX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOJEH;

OCO3HAHMSI TOCHEJACTBUM U HENPHUATHS BPEAHBIX NPUBBIYCK (YINOTPEOJCHUS aJKOTOJIs,
HApPKOTUKOB, KypeHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON  JIESITEIbHOCTH,
00I111€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBHOU
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY HU3Yy4EeHHIO MPodecCrid pa3IndyHoro pojia, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHUS TTPEMETHBIX 3HAHUH TI0 XUMHUH;

YBOXKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAIBHOW TpaeKTOpuu 00pa3zoBaHus, OyayIieit
npodeccuu U peanu3anud COOCTBEHHBIX KM3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPeOHOCTEN 00IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00PA3HOT0 OTHOIIEHUSI K MPUPOJAE, KaK MCTOYHUKY CYIIECTBOBAHMS
’KHU3HHU Ha 3eMIie;

MOHUMAaHUS TJIOOAIBHOTO XapaKTepa DKOJIOTHYECKUX MPOOJIEeM, BIHSHUS IKOHOMHUYECKUX
MPOIIECCOB HA COCTOSHUE MPUPOJHON M COLIMATIBHOM CPEIbI;

OCO3HaHMsI HEOOXOIUMOCTU MCIOJIb30BAHUS JOCTHXKCHUN XUMUM JJISI PEIICHHS BOIPOCOB
PalMOHAILHOTO MPUPOIOTIOIb30BaAHMUS;

AKTUBHOTO HENPUATUS JICUCTBUM, NPUHOCILIMX BpEJ OKPYXKAOUIEH NPUPOIHOU cCpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSATHBIE AKOJIOTHYECKHE IMOCISACTBUS MPEANPUHUMACMBIX
JNIEUCTBUU U TIPEIOTBPALLATH UX;

HaJIM4YUSL PA3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, HKOJOTMYECKON KyJIbTYphI, OIbITa
NESATEIBHOCTH  JKOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCA HUMHU B
MMO3HABATEIIbHON, KOMMYHUKATUBHOW U COIIMAIBHON TPAKTUKE, CTIOCOOHOCTH M YMEHUS aKTHBHO
MPOTUBOCTOSATH UACONOTHH XeMopoouu;

7) IEHHOCTH HAYYHOTI' 0 MIO3HAHMSA



c(hOpPMUPOBAHHOCTA MHUPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 0OILIECTBEHHOW MPAKTHKU;

NOHUMaHUSl CHEU(PUKHM XUMHUM KaK HayKH, OCO3HaHUA €€ poiau B (POPMUPOBAHUU
pPalMOHAIIBHOTO HAYYHOTO MBIIUICHHSI, CO3aHUH LIEJIOCTHOTO MPEJICTABICHUS 00 OKpYKaroIeM
MUpE KaK O €IUHCTBE MPUPOJIbI U UETIOBEKA, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH
po0JIeM COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHWMHH JJII COBPEMECHHOW ITUBUJIM3AINH: B €
I'YMaHMCTHYECKOW HAIPaBICHHOCTH U BAXKHOM pPOJM B CO3/JIaHMM HOBOM 0a3bl MaTepualibHON
KYJbTYPBI, PEIICHUH TJIO0ANBbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
DHEPTEeTUYECKOH, TUIIEBOM 1 IKOJIOTHUECKON 0€30IMaCHOCTH, B Pa3BUTUH MEIHUIINHBI, 00CCTICUCHUH
YCJIOBHM YCIIENTHOTO TPYAa U SKOJOTUIECKHA KOM(POPTHOM KMU3HHU KAXKAOTO YIeHa OOIIEeCTRa,;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB  ITO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJyYaeMble 3HAHUS JUIS
aHann3a U OOBICHEHUS SIBICHUN OKPY>KAIOIIEr0 MUPA U MTPOUCXOISIINUX B HEM U3MEHEHUM, YMEHUS
7enaTh 00OCHOBaHHBIC 3aKIIFOUCHHSI HA OCHOBE HAYyYHBIX (PaKTOB M MMEIONTUXCS JAHHBIX C IIEITBIO
MOJTYYCHUS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HUCIIOIb30BaTh XUMUUYECKHUE 3HAHMS ISl PEIICHUs po0JieM B
peaTbHBIX )KU3HEHHBIX CUTYyAIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIIbCKON IeITeNbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 W CamMOOOpa30BaHHUIO, K
AKTUBHOMY ITOJTYYEHUIO HOBBIX 3HAHHUI IO XUMHUHU B COOTBETCTBHH C )KU3HCHHBIMU ITOTPEOHOCTAMHU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax mpodeccuoHambHOM NesITeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YICOHOT0 MpeMeTa « XUMUS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHuUs BKIIOYAOT:

3HaUYUMbIE 11 (DOPMUPOBAHUS MHPOBO33PECHUS OOYYAOIIMXCS MEXIUCIUIUIMHAPHBIC
(MeXTIpeIMeTHBIC) 00IIIeHAYIHBIC TTOHATHSI, OTPAYKAIOIINE IICIIOCTHOCTh HAYYHOU KapTUHBI MUPA U
cnenu@uKy METOJ0B TO3HAHUS, WCIOIh3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTHUs, SBJICHUE, TPOIECC, CUCTeMa, HAy4YHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIEAOBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaIbHbIC YUCOHBIC TEUCTBHS (TT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETY/ISITHUBHEIC),
oOecrieunBaromue GopMupoBaHue (HYHKIIMOHATEHON TPaMOTHOCTH M COIMAJILHON KOMITCTCHIIUN
oOy4Jaronmxcs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIUCIUIUTMHAPHBIC,
MHPOBO33pEHUYCCKAE 3HAHHWS W YyHHBEPCAIbHBIC Y4YeOHBbIC JCHCTBHS B II03HABATCIBLHOU W
COITMAJILHOM MTPaKTHKE.

MeramnpeaMeTHbie  pe3yJabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMUA  YUCOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JCHCTBUSMH.

OBjajieHUe YHHBEPCAJbLHBIMHM Y4eOHbIMM MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNTbHO  (pOpMYJUpPOBaTh M aKTyaJU3UpOBaTh IMpoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;



ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUM HUX JOCTHXKECHMS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIBHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCIIOb30BaTh IIPU OCBOCHHWHM 3HAHMU NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapakTepHbIE TIPU3HAKKM TIOHATHA W YCTAaHABIMBaTh UX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUSA JIsl OOBSICHEHUS OTACIIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHMS U KPUTEPUHU I KJIACCU(UKALIUY BEIIECTB U XUMHUUECKUX PEaKIIHi;

YCTaHaBIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3U MEKY U3y4Ya€MbIMU SIBJICHUSMH;

CTPOUTH JIOTHYECKUE PaCCyKACHUS (MHIYKTUBHBIC, IETYKTUBHBIE, 10 aHAJIOTHH), BBISBIIAThH
3aKOHOMEPHOCTH M TPOTHUBOPEYMs] B pacCMaTPUBAEMbIX SIBICHUAX, (GOPMYIUPOBATH BBIBOJBI U
3AKITIOYEHUS;

MPUMEHATh B MPOLECCE MO3HAHUS, MCIOJIb3YEMbIE B XMMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJEJIH, TPeoOPa30BbIBaTh MOJIEIbHBIE IPEICTABICHNUS — XUMUYECKHI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHUYECKass (QopMmyjia, YpaBHEHHUE XMMHMUYECKOM peakIUuu — TpU PEIICHUH Y4eOHBIX
MMO3HABATEJIbHBIX U MPAKTUYECKUX 33]1a4, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIE MIPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaEMbIX BEILIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe McCCIIeI0BaTEIbCKHE NeiCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IIO3HAHUS BEIECTB U XUMUYECKUX PEAKIUI;

dopMynupoBaTh 1€MW 33Ja4d  UCCIEIOBAaHUS, UCIOJIb30BaTh IIOCTABJICHHBIE WU
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIE BOIIPOCH! B KAU€CTBE MHCTPYMEHTA IIO3HAHUSI U OCHOBBI AJIs1
(hopMHUpPOBaHUSI TUIIOTE3bI MO MTPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUA M TMPOBEJACHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaO0JI0/1aTh 3a XOJOM IPOIECCa, CaMOCTOSITENLHO
IPOrHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTb OOOOIIEHUS U BBIBOJbI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJIETAHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW MCCIEeOBATEIbCKOM U MPOEKTHOM JEeATENbHOCTH,
NPOSBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJOB PpELICHHUS
MIPaKTUYECKUX 3aJ]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) paboTa ¢ uHpopmMaumeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(DOpMAIMKU (HAYYHO-TIOMYJISIpHAS JIUTEpATypa
XUMHUYECKOTO COJAEpXaHHs, CHOpaBOYHbIE TMocoOusi, pecypchl HHTepHeTra), aHanmu3upoBaTh
MHGOPMALIMIO PA3IUYHBIX BUAOB M (QOPM TMPEICTaBICHUS, KPUTUYECKH OICHUBATh €&
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(dbopMyIupoBaTh 3alpochl U MPUMEHATHh pa3IMYHbIE METOAbl MpPH TOHCKE U OTOOpe
uH(popManuu, He0OXOIMMOM /JI BBHITOJHEHHS YUEOHBIX 3a71a4 ONPEACIIEHHOTO TUTIA;

MpuoOpeTaTh OMBIT HMCMIOJIL30BAHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUN H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeACTaBICHUS HHPOpMALMHU (CXEMBb,
rpaduKy, IMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYUYHbIH SI3bIK B KAUECTBE CPEJICTBA IPU padOTE C XUMUYECKON HH(POpMaLIEH:
NPUMEHSATh MEXIPEAMETHbIE ((PU3NYECKUE W MATEMaTUYECKUE) 3HAKU M CHUMBOJIbI, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCII0JIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

OBJageHne yHUBEPCAJIbHBIMUA KOMMYHHKATUBHBIMHY IeCTBUSIMU:



3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOW TeMbl B XOJE AUANOra W/WUiIU TUCKYCCHH,
BBICKA3bIBaTh HJeH, (POPMyIHpPOBATH CBOM TPENJIOKECHHUS OTHOCHUTEITHLHO  BBITIOJIHCHUS
NPEAJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3CHTALMEN PE3YIbTATOB IO3HABATEIBHON IEATEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH  BBINOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM padOThl IO MCCIEIOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peain3anuu y4eOHOro MpoeKTa M (OPMYyIUPOBATH BBIBOABI IO pe3ysbTaTaM MPOBEAEHHBIX
UCCJIeIOBAHUMN MyTEM COTJIaCOBaHMS MO3UIUHI B X0J1€ 00CYXIEHUSI 1 0OMEHA MHEHUSIMU.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHbIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IIJIaHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATENBHYIO JAESTEIBHOCTD,
omnpenenss e€ Lenu U 3aJayd, KOHTPOJHMPOBATh U MO MEpPEe HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeAJIaraéMblii adrOpuTM JIEHCTBUWA NPHU BBINOJHEHUHU YYEOHBIX M HCCIEAO0BATENILCKUX 3a]1ad,
BBIOMpAaTh Hanbosee 3PGEeKTUBHBIN CIOCOO MX pEHIeHUs ¢ y4ETOM MOJIYYSHHUsS] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIHUAX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH IESITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KUIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHU Kypca « OpraHnyecKas XuMush»» OTPakaroT:

c(hOPMHUPOBAHHOCTh MPEJICTABICHUNH O XUMHYECKON COCTAaBJISAIOIIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XMMUU B TIO3HAHUU SIBIICHUW MPUPOJLI, B (OPMUPOBAHUN MBIIIUICHUS U
KyJbTypbl JIUYHOCTH, €€ (YyHKUMOHAJILHOM TI'PaMOTHOCTH, HEOOXOAUMOW HJsi pelleHus
MPaKTUYECKUX 337a4 M HKOJOTMYECKM OOOCHOBAHHOTO OTHOLUEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPast BKJIIOYAET: OCHOBOIIOJIATAIOIIME OHATHUS
(XUMUYECKUI DJIEMEHT, aTOM, OJJEKTpOHHas o00o0JlouKa aToMa, MOJIEKYJa, BaJEHTHOCTD,
AJIEKTPOOTPHULIATETIBHOCTh, XWMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BépHyTas W
COKpaIl€HHast ), MOJIb, MOJISIPHAsi Macca, MOJIAPHBIN 00BEM, YIIIEpOIHbIN CKENET, PYHKIIMOHAIbHAS
IpyIna, pagukall, W30MEpPHs, H30MEPBl, TOMOJIOTUYECKHU PAN, TOMOJOTH, YTJIEBOJIOPOJHI,
KUCJIOpOA, M  a30TCOAEPIKAILUE COECAUHEHHs, MOHOMEpP, IIOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHMS] ); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS OPraHUYECKUX BEILIECTB
A. M. BytnepoBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUIN S3BIK
XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IIOHMMaHUA NPUYUHHOCTU U
CUCTEMHOCTH XHMMHUYECKUX SBJICHUH, (AKTOJOTMYECKUE CBEACHUS O CBOICTBaxX, COCTaBe,
MOJIyYeHUH U O€30MacCHOM HCMOJIb30BAaHUM BAXKHEUIINX OpPraHMYECKHX BEUIECTB B OBITY U
IIPAKTUYECKON AEATEIHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISATh XapaKTEPHbIE MPU3HAKU MOHITUH, YCTaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME ITOHATHSA IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHUN OPTaHUYECKUX COCAUHCHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCHOJB30BaTh XHUMHUYECKYI0 CHUMBOJIMKY [JIsl COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) (OPMYJT OPraHMUECKUX BEIIECTB U



YPaBHEHUN XMMHUYECKUX PEAKLIMI, U3rOTaBIMBATh MOJIEIN MOJIEKYJ] OPIraHUYECKUX BEIIECTB IS
WJUTFOCTPALIMHA UX XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAJJICKHOCTh M3YUYEHHBIX OPraHUYyeCKuX
BELIECTB [0 MX COCTaBY M CTPOCHUIO K OMNpeaeiaEHHOMY KIAcCy/Tpynmne COeIUHEHUM
(YrJ1IeBOIOPOIbI, KUCIOPO U a30TCOIEpKAIINE COSAMHEHH S, BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS),
JaBaTh UM Ha3BaHMs no cucremartuyeckod HomeHnknatype (IUPAC), a Taxkke HpUBOAMTH
TPUBUAJIbHBIE HAa3BaHWUS OTIEIbHBIX OPraHWYECKHX BEIIECTB (ITWIIEH, IMPOMNWIECH, aleTUJIEH,
ATWICHTJUKOIb, TJHLEPUH, (eHos, QopMaabAerul, aleTaablerujl, MypaBbHHAs KHUCIJOTA,
YKCyCHasi KMCJIOTa, OJICMHOBAas KHUCJIOTa, CTEapUHOBAs KUCIOTA, TIII0K03a, (PpyKTO3a, Kpaxmad,
LEJUTI0NI03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENEISITh BHUJB XUMHUYECKOH CBSI3M B OPTaHUYECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTb YMEHHUS NPUMEHATH IMOJIOKEHUS TEOPUU CTPOECHHUS OPTraHUYECKUX
BeuiecTB A. M. bytnepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOWMCTB BEILLECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepU30BaATh COCTAB, CTPOEHUE, PUZNYECKHE U XUMUYECKHE
CBOMCTBA TUIHMYHBIX NMPEACTABUTENECH pa3IMUHBIX KJIACCOB OpPraHMYECKHUX BEILECTB (METaH, ITaH,
STUJIEH, NPOINWIEH, aueTuwieH, OyramueH-1,3, merunOyranueH-1,3, O€H30J, METaHOJ, 3TaHOI,
ATUJICHTJIUKOb, TIULEPUH, (HEHO, alleTalIbJIeTH, MypaBblUHAasl U YKCYCHasl KUCIIOTHI, TIIOKO3a,
KpaxmaJ, LeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh T€HETHUECKYIO CBA3b MEXKIY
HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C MCIOJb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKH YTIJIEBOJOPOIHOTO ChIphs (HEDTH,
MPUPOIHBIA Ta3, yrojb), CIOCOObI UX MEepepabOTKH M MPAKTUUYECKOE MPUMEHEHUE MPOAYKTOB
nepepadboTKu;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYUCIEHUS 10 XUMUYECKUM YPABHEHUSIM (MacChl,
00BbEMa, KOJIMYECTBA UCXOAHOTO BELIECTBA WM MPOJIYKTa PEaKIUU M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEILIECTB WM MPOAYKTOB PEAKIUH);

c(hOpMHUPOBAHHOCTh YMEHHI BJIaJ€Th CUCTEMON 3HAaHUN 00 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUHU MPU U3yUYEHUH BEUIECTB U XUMHUECKUX SIBJICHUH (Ha0II0eHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHKE), UCIIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS
MPUHATHUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsX, CBA3AHHBIX C BEIIECTBAMU U HUX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUjia TMOJIb30BaHUS XUMHUUYECKOW MOCYyI0N U
J1a00paTOpHbIM 000pYyI0BaHUEM, a TaKXKe MpaBuja oOpallleHus ¢ BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMU TIO0 BBITIOJTHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBINOJHATh XUMUYECKUH SKCIEPUMEHT
(npeBpallleHnsT OPraHUYECKUX BEIECTB MPU HArpEBAHMM, MOJTYUYEHUE HTHIIEHA M M3YyUYEHHUE €ro
CBOMCTB, KaUE€CTBEHHbIE PEAKIIMU OPraHUYECKUX BEIECTB, AeHATypalus OeIKOB IPU HarpeBaHUU,
[[BETHBIE peaKI[uu OEJIKOB) B COOTBETCTBUU C MTPaBUIaMHU TEXHUKHU 0€30MacHOCTHU MPU OOpallieHUH
C BEUIeCTBAMH M JIaOOpaTOPHBIM OOOPYIOBAaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (OopMe 3aliCH ypaBHEHUN COOTBETCTBYIOLIUX peakuil U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJU3UPOBATh XWMHUUYECKYIO HWH(OpMaIuio,
MOJTy9aeMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBOi nHbopmaIu, HTepHET U ApyTHX);

c(OpMHUPOBAHHOCTh YMEHHMHM COOJIIOAATh TMpaBUjia SKOJIOTMUYECKH  11eJ1eco00pa3Horo
NnoBeACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LENSAX COXPAaHEHUS CBOETO 3/I0POBbS U
OKpYXalollled MPUPOJAHON Cpeibl, OCO3HABATh OMACHOCTh BO3/CHCTBUS Ha KUBBIE OPraHU3MbI
ONpECIEHHBIX OPraHUYECKUX BEIIECTB, IMOHMUMas cMbich Tmokazarens [IJIK, moscHsTe Ha
MpuMepax CrnocoObl YMEHBIICHUS U MPEAOTBPAILICHUS UX BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIsE OOy4YaroIMXC C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbS: YMEHHE TNPUMEHSIThH
3HaHUSA 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUIA CIENBIX U CIA0OBUISIINX OOYYaIOIUXCA: YMEHUE MCIOIB30BaTh PEbe(PHO-TOUCHHYIO
cuctemy obo3HaueHuit JI. bpaitns nis 3anucu xuMuueckux Gopmy.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeoOpraHuueckasi XuMHUs OTPakaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUM: O XMMUYECKOU COCTABJISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUpPA, POJIM XMMHUU B TIO3HAHUU SIBIICHUU MPUPOJbI, B (OPMUPOBAHUU MBIIIUICHUS U
KyJIbTYpbl JUYHOCTHU, €€ (QYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJAMMOW MJii PEIICHUS
MPaKTUYECKUX 3a7ad M HKOJOTMUECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOW XUMUUYECKUX 3HAHUM, KOTOPasl BKJIIFOYAET: OCHOBOIIOJIATAOIINE ITOHATHUS
(XMMHYECKUH 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEeKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBI 00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHUS,
XUMUYECKasi CBsI3b (KOBAJICHTHas, MOHHAs, METa/UIMYECKas, BOJOPOJHAs), KpUCTAJIUYECKas
pelI€TKAa, TUNBI  XUMHYECKUX  pPEaKIUid, pPacTBOP, DJJIEKTPOJUTHI,  HEDJICKTPOIMUTHI,
AJIEKTPOJIUTHYECKAST JUCCOLMALMSA, OKHUCIHUTEINb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKOU
peaKIMK, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TECOPHS DIEKTPOIUTUUECKON TUCCOIUAITNH,
nepuoguueckuu 3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEILIECTB, 3AKOH COXPaHECHUS
Y MPEBpallCHUs] YHEPTUU NPU XUMUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK
XMMHWHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAllMe B OCHOBE TMOHUMAHUA NPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBICHUH, (HAKTOJOTUYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe,
MOJIy4YeHUH W O€30MMacHOM HCIIONIh30BAHWU BAKHEWUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY H
MPAKTAYECKOMN JIESITEILHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTepHbIC MPU3HAKYU MOHSATUMN, YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIO0JIb30BATh COOTBETCTBYIOIIME IMOHSITUS ITPU ONIMCAHUU HEOPTaHUYECKUX BEIIECTB
U X IIPEBPALICHNN;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIOIh30BATh XHMHYECKYI) CHUMBOJHMKY JUISI COCTABIICHUS
(dhopMyJ1 BEIIECTB U yPaBHEHUM XMMUYECKUX Peakiinil, cucrematudeckyro HoMmeHknatypy (IUPAC)
Y TPUBUAJIbHBIE HAa3BaHUS OTJIEJTbHBIX HEOPTraHMYECKUX BEIIECTB (YrapHbIi Ia3, YIIeKHUCIbIN ra3,
aMMHMaK, ranéHas u3BecTb, HeTalI€Hasi U3BECTh, MUThEBASI COJIA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUN OMPECISITh BAJICHTHOCTh U CTETICHb OKHUCIICHUS XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJ XMMUYECKOM CBsI3M (KOBAJICHTHAs, HOHHAS,
METaNInYeCcKasi, BOJOPOJHAsI) B COEAUHEHUSX, THUI KPUCTAUIMYECKOW PEIETKH KOHKPETHOTO



BEILECTBA (aTOMHAsl, MOJIEKYJSIpHas, MOHHAs, METaJUIMYeCcKas), XapakTep Cpelbl B BOJHBIX
pPacTBOpAaX HEOPTraHUYECKUX COCTUHEHUN;

c()OPMUPOBAHHOCTh YMEHUI YCTaHABIMBATh IPUHAIJIEKHOCTh HEOPTAHUYECKUX BEILECTB 10
X COCTaBy K ONPENEIIEHHOMY KJIacCy/TpyIIe COSAUHEHUH (IIPOCThIE BEIIECTBA — METAJUIbl U
HEMETAJLIbl, OKCHU/Ibl, OCHOBAHUS, KUCIOThL, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PaCKPBIBATh CMBICI Tiepuoandeckoro 3akoHa J[. 1. Menneneena
U JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKITHH;

c(OpPMUPOBAHHOCTh YMEHHUN XapaKTEPU30BATh JJIEKTPOHHOE CTPOEHUE aTOMOB XUMUYECKUX
anemeHTOB 1—4 nepuonos [leproanueckoi cucTeMbl XUMHUYECKUX 21eMeHTOB [I. M. Menneneesa,
UCTIONB3Ys MOHATHUS «S-, P-, J-2JIEKTPOHHBIC OPOUTAIY», «IHEPTETUICCKAE YPOBHI», OOBICHSAThH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COEIMHEHHUI MO NEPHOJaM U
rpynmnam Ilepuoanueckon cucremsl XuMuaeckux anemeHToB /1. 1. Menneneena;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh (OMHUCHIBATH) OOILIME XMMHYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHME IE€HETHYECKOU
CBA3M MEXKJy HEOPraHMYECKUMHU BEIIECTBAMU C IOMOIIbI0 YPABHEHUH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMUMHUECKHUE PpEAKLUUU 10 pa3iIMuHbIM
IpU3HAKaM (YUCILy U COCTAaBY pearupyrolInX BEIIECTB, TEINIOBOMY 3(PPEKTy peakuu, U3MEHEHUIO
CTETEHEN OKUCIICHHUS AIEMEHTOB, 00OpPaTUMOCTH PEAKIH, YUaCTUIO KaTau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBJIATh YPaBHEHUS PEAKUUW Pa3IMYHbIX TUIIOB, MOJHBIE U
COKpalllEHHbIE YpaBHEHHUS pPEAKUUMid MOHHOTO OOMEHA, YYWUTHIBas YCJIOBHS, MPU KOTOPBIX ITH
peaKkIMy UIYT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUHN MTPOBOAUTH PEaKILIMU, MOITBEPKIAI0LINE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IMTyTEM HOHBI, IPUCYTCTBYIOIIHUE B
BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxiuii HOCpPeICTBOM COCTaBJICHUS FIEKTPOHHOIO OallaHca 3TUX PeaKLInid;

c(OPMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTb CKOPOCTHM XMMHUYECKON peakuuu OT
paznuyHbIX (AKTOPOB; XapaKTep CMEUIEHUS XHUMHYECKOTrO pPaBHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3zaeicTBus (mpunuun Jle [arense);

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEepU30BaTh XUMUUYECKHE MPOIIECCHI, JIeXkKAalllie B OCHOBE
MPOMBIIIJICHHOTO TOJyYEHUsI CEPHOM KHCJIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTD
npejacTaBieHuii 00 OOUIMX HAyYHBIX MPUHIUIAX U DKOJOTMYECKHX MpoOsieMax XUMHUYECKOIrO
MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOIUTH BRIUUCIIECHUS C UCTIOJIb30BAHUEM MOHATHUS «MacCoOBas
J0JIS1 BEILIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIECHUHN ra3oB MPH XUMHYECKUX PEAKIUIX, MaCChI
BEIIECTBA UM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MacCe MIIK O0BEMY OJTHOTO U3
YUYacCTBYIOIIMX B PEAKIMH BEILECTB, TEIIOBOTO 3((peKTa peakliuu Ha OCHOBE 3aKOHOB COXPAaHEHMUSI
MAaccChl BEILIECTB, IPEBPALICHUSA U COXPAHEHUS YJHEPTUH;

c(OPMUPOBAHHOCTb YMEHHMI COOJIOATh MpPaBHUiIa MOJIb30BAHUS XUMHUYECKOW NOCYAOH H
71a00paTOpHBIM 000PYJIOBaHHEM, a TAK)Ke MpaBHia OOPAILEHUS C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUHUSMU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

C()OPMUPOBAHHOCTb YMEHUU IUIAHUPOBATh W BBINOJHATh XUMUYECKUH SKCIIEPUMEHT
(pasnokeHue NepoKcuaa BOAOPOIa B IPUCYTCTBUHU KaTalIU3aTopa, ONPEENIEHUE CPebl PACTBOPOB



BEIIIECTB C MTOMOIIBI0 YHUBEPCATHHOTO WHIANKATOPA, BIMSHUE PA3TUIHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOH peakiiuu, peakiui HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIlnu Ha Cyb(]ar-, kKapOoHaT-
U XJIOPUA-aHUOHBbI, Ha KAaTUOH AaMMOHUS, PEUIEHUE HKCIEPUMEHTAJbHBIX 3aJad MO TeMam
«Meramey u «Hemeramib»y) B COOTBETCTBHM C MpPaBWJIaMH TEXHUKHA O€30MACHOCTU TPH
oOpalieHMM ¢ BellecTBaMU M J1a0OpaTOpHBIM 00OPYJOBAaHUEM, TMPEACTABIATh PE3YIbTaThl
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3aliCH YpPaBHEHWN COOTBETCTBYIONIUX PEAKIUNA W
(hopMyIHUPOBATh BRIBOJIBI HA OCHOBE ATHX PE3YIIhTATOB;

c(OPMHUPOBAHHOCTh YMEHHMM KpPUTUYECKHU aHAJIM3UPOBATh XUMHUYECKYI0 HWH(MOpMaIuio,
MOJIy4aeMYI0 U3 Pa3HBIX HCTOYHHUKOB (CPEJCTBA MACCOBON KOMMYHHUKaUU, UHTEpHET U IpyTUX);

cOpPMUPOBAHHOCTh yYMEHHMH COONIOAATh TPaBWJa SKOJOTHYECKH IEJIeCO00pa3HOTo
MOBEJICHUSI B OBITY W TPYAOBOM JACSITEIIBHOCTH B IENISAX COXPAHEHHS CBOETO 3J0POBBS H
OKPYXarUIEH MPUPOJHON CPEIbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MBbI
onpenenEHHbIX BEIIeCTB, MoHUMasi cMmbich nokasarens [1/IK, mosicHaTh Ha mpumepax crnocoObl
YMEHBUIEHHUS U NPEIOTBPALIECHUS UX BPEAHOIO BO3IEUCTBUS HA OPraHU3M YEJIOBEKA;

U1 00YyYaloIMXCsl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUTSL CJIETIBIX U CIA0OBHISIIUX OOYyYaroUuXcsi: YMEHUE HCIOJIb30BaTh Pelbe(hHO-TOUCUHYIO
cucteMy obo3nadueHuit JI. bpaiins s 3anucu XxuMuueckux Gopmyi.
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Paznen 4. A3oTcoaep:xamue OpraHndecKue coeIuHEeHMsI

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://resh.edu.ru/
Hroro no pazneny 3
Pa3pgea 5. BbicOKOMOJIEKYJISIPHbIE COCAMHEHUS

51 [Tnactmaccel. Kayuyku. BoigokHa 2 ‘ https://resh.edu.ru/
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KosauvecTBo yacoB JJIeKTPOHHbBIE
Ne (uu¢posbie)
o/ HaumeHoBaHue pa3iejioB U TeM NPOIrPaAMMBbI Beero Konrpoasnsie IIpakruyeckue oGpa3oBaTebHbIE
padoThI padoThI T
Paznen 1. Teopernueckue 0CHOBbI XUMHUM
Crpoenue atoMoB. Ileproanyeckuii 3aK0H U
1.1 [Tepnonnueckas cicTeMa XUMHUYECKHUX 3JIEMEHTOB /J. 3 https://oblakoz.ru/
N. MenneneeBa
1.2 Crpoenue BeriecTBa. MHOrooOpasue BeecTn 4 E::zznglzsg;:b/
1.3 XHWMHYCCKHUE PEeaKITuu 6 1 1 https://resh.edu.ru/
Hroro o paszeny 13 https://oblakoz.ru/
https://resh.edu.ru/
Pa3znen 2. Heoprannueckasi Xumust
2.1 MeTasl 6 https://resh.edu.ru/
2.2 HewmeTasl 9 1 https://oblakoz.ru/
2.3 CBsI3p HCOPTAHUYECKUX U OPTAaHMUSCKUX BEIICCTB 2 https://resh.edu.ru/
Hroro o paszeny 17 https://oblakoz.ru/
https://resh.edu.ru/
Pa3gen 3. Xumusi v )KU3Hb
3.1 XHAMHMS 1 KA3HD 4 https://resh.edu.ru/
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 2 3



https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
No KoJymmyecrBo yacoB Jara DJIeKTpoHHbIe U pPoBLIE
Tema ypoka
n/n Bcero Konrposnbubie IIpakTndeckne H3y4deH  00pa3oBaTelbHbIE PeCypChbl
padoThI padoThbI us
[Mpenmer opraHUYecKON XUMUH, https://school.oblakoz.ru/class/e35d
1 e¢ BOBHUKHOBCHUE, PA3BUTHUE U 1 2a51-a1b6-44db-86f3-
3HAYCHHUE 10090fal123d7
) g(f;}: ::;E;ZH-H&?E&?I:SZZHX 1 https://resh.edu.ru/subject/lesson/61
" ’ 49/start/170388/
€€ OCHOBHBIC ITOJIOKCHUA
[Ipencrasienue o
KIACCH HKALLHH OPraHHHCCKiX https://school.oblakoz.ru/class/e35d
3 petects. HoMerkarypa 1 2a51-a1b6-44db-86f3-
(cucrteMaruueckas) u 10090fa123d7
TPHUBUAJIBHBIC HA3BAHUA
OpPraHM4YCCKHX BCIICCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/subject/lesson/61
TOMOJIOTHYECKUH PsiI 51/start/149993/
5 MeTtaH 1 3TaH — MPOCTEUIITHE 1 https://resh.edu.ru/subject/lesson/61
IPEICTABUTCIINA aJIKaHOB 51/start/149993/
5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/subject/lesson/54
CBOICTBa 12/start/212563/
2 i;:f::ﬁizg (;r;f;ii;mem 1 https://resh.edu.ru/subject/lesson/54
12/start/212563/
AJIKCHOB
: fﬁiﬁﬁ;ﬁtﬁifj Ii\@ 3 . . https://resh.edu.ru/subject/lesson/54
3 12/start/212563/
HN3Yy4YCHHUC €0 CBOUCTB»



https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

Ankanuensl. byraguen-1,3 u
MetwiOyTagaueH-1,3. [lonyuenue

https://school.oblakoz.ru/class/e35d

] CHUHTETUYECKOIO KaydyKa U 2851-a106-44dh-5613-
10090fal123d7
pE3UHBI
AJKHHbL: COCTAB 1 OCO6eHIjOCTH https://school.oblakoz.ru/class/e35d
10 CATIII’;’TG;I;;H F_OMEHOFH‘{GCK%“ PHA. 2a51-a1b6-44db-86f3-
POCTEHTIIH 10090fa123d7
HpGI{CTaBI/ITeIII) AJIKMHOB
11 Brranciaenus no YPaBHCHHIO
XUMHUYECKOU pPCaKkInmn
12 ApeHbI: OEH30J1 B TOYOIL. https://resh.edu.ru/subject/lesson/47
TOKCHYHOCTH apeHOB 75/start/150494/
Feneriieckas cassp https://school.oblakoz.ru/class/e35d
13 YIICBOAOPOAOE, 2a51-a1b6-44db-86f3-
anHa;[nencamHX K pa3J'II/I‘IHBIM 1 0 09 O fa 1 2 3 d7
KJIacCaM
[IpuponHbIE NCTOYHUKHU
14 fggi;ﬁf ;ﬂgsé):f;i ZI::I;EI ras https://resh.edu.ru/subject/lesson/61
. ’ 48/start/170461/
HEe(Th U IPOJTYKTHI €€
nepepadoTKu
[IpupoaHbIe HCTOUHUKH
15 ZIFESE;JTIEE ;ﬂgj(f:szzlizzﬁ ras https://resh.edu.ru/subject/lesson/61
. ’ 48/start/170461/
HEe(Th U IPOTYKTHI €€
nepepadoTKu
Konrposrast pagora Ne 1 1o https://school.oblakoz.ru/class/e35d
16 2a51-al1b6-44db-86f3-

pasaeny «YTrJjeBo0poabl»

10090fal23d7



https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7

[IpenenpHbIE OTHOATOMHBIC

https://resh.edu.ru/subject/lesson/47

17 CIIUPTHI: METAHOJ U ATAHOJI. 60/start/ 150550/
Bopopoanas cBs3b
MHOOATOMHbIE CTIHDTH: https://school.oblakoz.ru/class/e35d
18 2a51-a1b6-44db-86f3-
STUJICHIJIMKOJIb U I'TTMICPHH 10090fa123d7
19 i;:;icflf SEH:;MBQ?{ZT;};H’ https://resh.edu.ru/subject/lesson/57
3 27/start/150577/
CBOMCTBA, MPUMEHEHUE
20 Anpnerunsl: GopMalIbIeTUI U https://resh.edu.ru/subject/lesson/47
aleTAIbIETUI. ALIETOH 76/start/150604/
OIHOOCHOBHEIE MTPE/ICITEHBIC https://school.oblakoz.ru/class/e35d
21 KapOOHOBBIC KHCIIOTHI: 2a51-a1b6-44db-86f3-
MypaBbHHAS U YKCYCHAsI 10090fa123d7
ITpaxtrueckas padora Ne 2. https://school.oblakoz.ru/class/e35d
22 «CBo¥CTBa pacTBOpa YKCYCHOM 2a51-a1b6-44db-86f3-
KHCJIOTEI» 10090fal23d7
CreapuHOBas U OJICHHOBAS https://school.oblakoz.ru/class/e35d
23 KHCJIOTBI, KaK IPEJICTaBUTEIIN 2a51-a1b6-44db-86f3-
BBICIIINX KapOOHOBBIX KHCIIOT 10090fa123d7
24 x;lg;?;:;g;ﬁm;;Mommee https://resh.edu.ru/subject/lesson/59
y ’ 52/start/150631/
JECUCTBUEC
gggyﬁiﬁ;ﬁ?:ﬁ:;gziomx https://school.oblakoz.ru/class/e35d
25 KUCJIOT. ['MaApOIIN3 CIIOKHBIX 2a51-a1b6-44db-86f3-
' 10090fal123d7
a¢upoB
26 XKupsl: ruapoan3, IpUuMEHEHHE, https://resh.edu.ru/subject/lesson/59

Ouooruyueckas POJIb JKUPOB

52/start/150631/



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

VYraeBoapl: COCTaB,
kiaccudukanus. Baxueiue

https://resh.edu.ru/subject/lesson/61

2 NPEJCTaBUTEINHN: TIIIOKO3a, L 50/start/150687/
dbpykTo3a, caxaposa
Kpaxmai u mesiroio3a Kak https://resh.edu.ru/subject/lesson/54
28 1
IPHUPOIHBIC ITOJUMEPBI 13/start/150714/
KounrpoabHas padora Ne 2 mo
29 pasaeny 1
«Kucaopoaconepxamme
opraHuyeckue coeJIuHeHus
https://school.oblakoz.ru/class/e35d
30 AMUHBI: METWJIAMUH U aHUJIUH 1 2a51-a1b6-44db-86f3-
10090fa123d7
AMUHOKHCJIIOTHI KaK
31 amM(pOTepHbIC OPraHUYCCKUE 1 https://resh.edu.ru/subject/lesson/47
COEIMHEHUS, UX OMOJIOTHUECKOE 43/start/150742/
3HaueHue. [lenTuasl
39 E::f;?{;{;z;i P;izﬂpizz 1 https://resh.edu.ru/subject/lesson/47
43/start/150742/
COCIMHCHUS
33 iﬁ:gj:;fnzzﬁzfﬁzwﬂ 1 https://resh.edu.ru/subject/lesson/60
. 95/start/150823/
COCJIMHEHUM
OcCHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX 1 https://resh.edu.ru/subject/lesson/60
coenuaenuii. [TimactMaccel, 95/start/150823/
Kay4qyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://school.oblakoz.ru/class/e35d2a51-a1b6-44db-86f3-10090fa123d7
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

Ne
n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcer  Kourpoa
0 bHbIE
padoThI

IIpakTH4eck
ue padoThbl

Jlara
HU3Yy4YeH
us

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaTe/IbHbIC PeCypChl

XUMUYECKUU DJIEMEHT.
ATOM. DIEKTpOHHAs
KOH(UTypalus aTOMOB

[lepronnyeckuil 3aKOH U
[Tepuoauueckas cucrema
XAMHAYECKHUX 3JI€MEHTOB /1.
N. Menaeneena, ux CBA3b C
COBPEMEHHOU TEOpUEN
CTPOEHHUSI aTOMOB

https://school.oblakoz.ru/class/61dalf10-
995c-4b4c-h592-68fc5aa7283c

https://school.oblakoz.ru/class/61dalf10-
995c¢-4b4c-h592-68fc5aa7283¢c

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX
2JIEMEHTOB U UX COCJTMHCHUU
0 TPYIIaM U NEPUOJaM.
3Ha4YeHUE MEPUOANIECKOTO
3aKOHA U CUCTEMBI

XUMHYECKHX djemenToB JI. M.

MenpeneeBa B pa3BUTHU
HayKH

CrpoeHue BeliecTBa.
XHUMHYECKas CBSI3b, €€ BUJIBI;
MeXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBSI3H.
Bonopoanast cBsizb

https://school.oblakoz.ru/materials/495726

https://school.oblakoz.ru/class/61dalf10-
995c¢-4b4c-h592-68fc5aa7283¢c

BaneHTHOCTS.
DNEeKTPOOTPUIATETBHOCTD.

https://resh.edu.ru/subject/lesson/6332/start/1
51021/



https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

CreneHb OKUCIICHHUS.
BemecTsa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

[loHATHE O TUCTIEPCHBIX
cucremax. MctuHHbIE U
KOJIJIOMTHBIE PACTBOPBHI.
MaccoBas 10J1s1 BEIIECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHun. I 'eHeTnueckas
CBSI3b HECOPTAaHUYECKUX
BEUIECTB, PAJIUYHBIX
KJ1acCOB

https://school.oblakoz.ru/class/61dalf10-
995c-4b4c-b592-68fc5aa7283c
https://resh.edu.ru/subject/lesson/4939/start/1
51134/

https://school.oblakoz.ru/class/61dalf10-
995c-4b4c-h592-68fc5aa7283c

Knaccudukanys XuMHIeCcKuX

peakuuil B HEOPraHUYECKOU
Y OPraHuYeCKOW XUMHUH.
3aKOH COXPAHEHHUSI MACChI
BEIIECTB; 3aKOH COXPaHCHUS
Y TIpEBpaIlEHUs DHEPTUHU TTPU
XUMHUUYECKUX PEaKIUIX
CKOpOCTb peaKiui.
OOpaTuMble peakuu.
XUMHYECKOE pABHOBECHUE

https://resh.edu.ru/subject/lesson/4938/start/1
51107/

https://school.oblakoz.ru/class/61dalf10-
995c-4b4c-h592-68fc5aa7283c

10

[Tpaktrueckas pabora Ne 1.
«BnustHue pa3amyHbIX
(hakTOpOB Ha CKOPOCTh
XUMHUYECKOUN peaKIum»

https://school.oblakoz.ru/class/61dalf10-
995c¢-4b4c-h592-68fc5aa7283¢c



https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c

11

DIEeKTpOIUTHYECKAs
mucconuanud. [loustue o
BOJIOPOJITHOM TTOKa3aTelie
(pH) pactBopa. Peakiuu
MOHHOTO oOMeHa. ['naponus
OpraHUYECKuX U
HEOPTaHWYECKUX BEIICCTB

https://school.oblakoz.ru/class/61dalf10-
995c-4b4c-h592-68fc5aa7283c

12

OKucnuTeNnbHO-
BOCCTAaHOBUTEJIbHbBIC
peakuuu. [Toustue 06
AJIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJIEU

https://school.oblakoz.ru/class/61dalf10-
995c-4b4c-h592-68fc5aa7283c

13

Kontpoabnas padora Nel
1o pasjaeiy
«Teopernueckne 0CHOBBI
XUMUID)

https://school.oblakoz.ru/class/61dalf10-
995c-4b4c-h592-68fc5aa7283¢c

14

15

16

MerTaibl, UX MOJ0XKEHHUE B
[Iepuonnueckoii cucreme
XUMHYECKHUX AJIeMeHTOB /1.
H. MeuneneeBa n
0COOEHHOCTH CTPOCHHUS
atomoB. O0mue pusnyeckue
CBOMCTBA METAJIJIOB

CruiaBel METAIIOB.
DIJIEKTPOXUMHUYECKUAN PSJT
HaIpsHKEHUU METAJJIOB

XUMHUYECKHE CBOMCTBA
BAXKHEUIINX METAJJIOB
(HaTpuii, Kamui, KaJbIuH,

https://resh.edu.ru/subject/lesson/3493/start/1
51213/

https://resh.edu.ru/subject/lesson/3493/start/1
51213/

https://resh.edu.ru/subject/lesson/5814/start/1
51239/



https://school.oblakoz.ru/class/61da1f10-995c-4b4c-b592-68fc5aa7283c
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MarHui, allFOMUHHIN) U UX
COEIMHEHUN

XUMHUYECKUE CBOUCTBA

https://resh.edu.ru/subject/lesson/3534/start/1

17 Xpoma, Mez[uH " UX 51266/
COCINHCHHNU
X % .
FIMITHCECRHE CROMCTRA https://resh.edu.ru/subject/lesson/3534/start/1
18 LIMHKA, jKeJIe3a U UX
. 51266/
COCIMHCHUU
[Tpaktuueckast pabora Ne 2.
19 "Pemenne
AKCTICPUMEHTAIBHBIX 3a]1a4
o treMme «MeTauie"
HemeTtamnbl, UX m0oI0KEHHE B
[Iepronnueckoii cucreme
20 XUMHYECKUX 3JIEMEHTOB /1. https://resh.edu.ru/subject/lesson/5939/start/1
U. Menneneesa u 51320/
0COOEHHOCTH CTPOCHHUS
aTOMOB
() % )
MSIACCRHC CROMCTRA https://resh.edu.ru/subject/lesson/5939/start/1
HEMETAJUIOB. AJIIIOTPOIHUS 51320/
21 -
E;fﬁzagﬂz}ac(:ab?pgi?s - https://school.oblakoz.ru/class/61dalf10-
PO, CEPEL, P 995c-4b4c-b592-68fc5aa7283c
yriieposa)
X .
29 r;ff:;g:ﬂce:i?icia https://school.oblakoz.ru/class/61dalf10-
> 5P 995c-4b4c-b592-68fc5aa7283c
COCIMHECHUU
23 XHUMHYECKHE CBOMCTBA a30Ta, https://school.oblakoz.ru/class/61dalf10-

dbocdopa 1 ux coeTuHEHNUN
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XHUMHUYECKHE CBOMCTBA
yIJIEPO1a, KPEMHUS U UX
COeIMHEHUN
[IpuMeHeHne Ba)KHENIINX
HEMETAaJIJIOB M UX
COCJIMHECHUHI

O060011eHNE U
cHUCTeMAaTH3allus 3HaHUH 110
Teme «HemeTtaminny.
Brruncnenust no ypaBHEHUSIM
XAMHUYECKUX PEAKIUU U
TEPMOXUMHUYECKHUE PACUETHI

[Tpaktrueckas padora Ne 3.
«Pemenne
AKCTIIEPUMEHTATBHBIX 3a]1a4
o Teme "Hemetaiuinr"»

KonrpouabHasi padora Ne 2
o reMmaM «MeTalIbD» "
«HeMmeTaiabn

Heoprannueckue u
OpPTraHUYECKUE KUCIOTHI.
Heoprannueckue u
OpraHWYECKUE OCHOBAHUS

AmMdoTepHbIe
HEOPTaHUYECKUE U
OPTaHUYECKUE COCAUHECHUS.
I'eneTuueckas cBs3b
HEOPraHUYECKUX U
OPTaHUYECKUX BELIECTB

https://school.oblakoz.ru/class/61dalf10-
995c¢-4b4c-h592-68fc5aa7283¢c

https://school.oblakoz.ru/class/61dalf10-
995c¢-4b4c-h592-68fc5aa7283¢c
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995c-4b4c-h592-68fc5aa7283c

https://school.oblakoz.ru/class/61dalf10-
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Ponb xumun B obecrieueHun

SKOHOFquCKOHj . https://resh.edu.ru/subject/lesson/3504/start/1
31 HHEPIreTUYCCKON U MUILICBOM 1
51485/
6630HaCHOCTH, Pa3BUTHH
MEIHULIHbBI
[IpencraBnenns 06 oOIUX
39 HAYYHBIX IPUHIUIIAX 1 https://resh.edu.ru/subject/lesson/3514/start/1
MIPOMBIIIJICHHOTO MOJy4YeHUS 51429/
BAXKHEUIIINX BCLICCTB
33 YenoBek B MUpE BEIIECTB U 1 https://resh.edu.ru/subject/lesson/3504/start/1
MaTepHaioB 51485/
https://resh.edu.ru/subject/lesson/3504/start/1
34 XUMHUS U 3I0pOBbE YETOBEKA 1
51485/
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 10 xmace/ I'a6puensia O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

1. Xumusi.bazosbiii ypoBeHb. 10—11 kiaccer:paboyasi mporpamMma K JMHUH
YMK O.C. I'abpuensna: yueoHo-MeToaudeckoe nocoodue / O.C.I'abpuensH. —
M.: dpoda, 2017.—76 c., [4]

2. Xumus. 10 knacc. Meroauueckoe nocooue k yueonuky O. C. 'aGpuensina
«Xumus. 10 xknace. bazossiit ypoenby / O. C. IN'abpuensn, C. A. CiaakoB. —
3-e m3n., crepeoturt. — M. : JIpoda, 2018.

3. KoHTposnbHbIE U pOBEepOUHbIE paboThl 0 XuMuu: 10 Kimacc: K yueOHUKY
O.C.I'abpuensina. «Xumusi. bazoBbiit ypoBens. 10 kiacc.»: yuebHoe mocodue /
O.C. I'abpuensn, I1.LH.bepeskun, A.A.YmakoBa u ap. — M. : JIpoda, 2016.-
253 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://oblakoz.ru/

https://resh.edu.ru/



