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HOACHUTEJIBHASA 3AIIUCKA

Pa0oyasi nporpaMma cocTaBjieHa HA OCHOBe:

- ®enepanbubiit 3akoH «O0 obOpazoBanuu B Poccuiickoit denepanuuy» ot
29.12.2012 Ne 273-®3 (c M3BMEHEHUSIMU U JOTIOJTHECHUSIMU);

-IIpuka3 MunucrepcrBa npocsemenuss PO ot 12 asrycra 2022 r. Ne 732 "O
BHECEHUH W3MEHEHUN B (QeAepanbHblii TOCyIapCTBEHHbI 00pa30BaTeIbHBIM
CTaHAApT  cpeaHero  oOmero  oOpa3oBaHUs,  YTBEPKACHHBIM  MPUKA30M
MunuctepctBa o6pazoBanusi U Hayku Pocculickoit @enepanuu ot 17 mas 2012 r.
Ne 413"

- @epgepanpHas oOpa3zoBareibHasi MporpaMma  CpeJHero  oluiero
oOpa3oBaHus, yTBEpKJeHa MpukazomM MuHnpocsemenus Poccun ot 18.05.2023
moa Ne 371)

- IlocranoBinenue I'7maBHOrO TroCyJapCTBEHHOTO CaHUTAPHOTO Bpaya
Poccuiickoit ®enepanmu ot 28 centsiops 2020r r. N 28 «O06 yrBepxkaeHUU
CanlluH 2.4.3648-20 «CaHuTapHO-3MUEMUONIOTHYECKHE  TpeOOBaHUS K
OpraHu3alysM BOCIHUTAHUA W OOYYEHHS, OTIAbIXa M O3JI0POBIICHUSA JETeH W
MOJIOJICKW»  (3apETHCTpUPOBAaHO  MMHHUCTEPCTBOM  IOCTUIIMU  Poccuiickoit
deneparun 3 mapra 2011 18.12.2020r., peructparmonnsii N 61573)

- [Topsimok opraHu3aliviy U OCYIIECTBICHUS 00pa30BaTEIbHON 1EATETbHOCTH
0 OCHOBHBIM 00I1€00pa30BaTEeNbHBIM TIporpaMmaM - 00pa3oBaTeNIbHbBIE
IporpaMMbl HA4allbHOTO OOIIEro, OCHOBHOI'O OOIIEro W CpeIHero oOIero
obpazoBanus ( Ilpukaz MunucrepctBa npocBemienus Poccuu ot 22.03.2021 Ne
115, 3apeructpupoBan MunuctepctBoM rocturii PO 20.04.2021r. Ne 63180)

- Ilpuka3z Munnpocsemenus Poccum ot 21.07.2023 N 556 "O BHeceHuwu
n3meHeHuit B npwiokenuss N 1 u N 2 x npuxasy MuHuUCTEpCTBa NPOCBEUICHUS
Poccuiickoit ®enepanun ot 21 centsiops 2022 r. N 858 "OO yrBepxkaeHuu
denepanbHOrO TIEpeyHsT YYEeOHWKOB, MOMYIIEHHBIX K HCIOIB30BAHUIO TIPU
peanu3aluu  MMEIOIIUX TOCYAApCTBEHHYIO AaKKpEIUTAIMI0 00pa3oBaTEIbHBIX
nporpaMM HAYaJIbHOTO  OOINEro, OCHOBHOTO OOINEro, CpeIHero OoOIIero
o0pa3oBaHus OpraHu3alUsIMH, OCYULIECTBIISIFOLIUMHI 00pa3oBaTEIbHYIO
NEeATENbHOCTh, W  YCTAHOBJEHUS  IPEACIBHOIO  CPOKa  HCIIOJIb30BAHHUS
MCKITIOUEHHBIX yueOHnkoB" (3apeructpuponano B Muntocte Poccun 28.07.2023 N
74502)

- OcHoBHasg o6OpazoBatenbHas nporpamma COO MBOY  «KmroueBckas
COII».

- YeraB MBOY «Kmrouesckas COL»



PabGouass mporpamMma Mo XMMHUM HAa YPOBHE CpEIHEro oOIIero oopa3zoBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpa3oBaTeabHON pOrpaMMbl CpeaHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepauuy, peaqu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIOKeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTo oOpa3oBanusi ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyy uX K OBICTPO MEHSIOIUMCS YCIOBUSM U3HU B COLIUYME, a TaKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBJISE€TCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAli0 B  COOTBETCTBUM C  OCHOBOMOJATAIOIINMU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoill obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpEeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HTOTOBOM arrectaiui B (OpME €IUHOTO TOCYAAPCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpesielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pacmpeiefieHne y4eOHOTO BpPEMEHHU, PEKOMEHIYyEMOIO
JUTSL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeIHEro o01ero oOpaszoBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh ¢ OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOI'O OOIIIEero
oOpazoBaHus. 3a TmpeaesaMd YCTAaHOBIICHHOW TpOrpaMMON IO  XUMUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OMPENENSIThCS B COOTBETCTBHM C HAIMPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KkoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBaHHOTO O0yYEeHHMS Ha YpPOBHE CpeIHero oOlmiero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYCHHs HAMpaBlieH Ha pealu3aluio
NPEEMCTBEHHOCTH €  MOCJIEIYIONIMM  JITarioM  MOJYYeHHs] ~ XUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPraHU3AIUSAX CPETHEro MpodecCHOoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3yueHHe mpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA  pPACIIUPEHUE U  YIIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKU O0YYarONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTyUYCHUSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM peE3yiabTaTaM OCBOCHHUS
denepanbHOil  00pa3oBaTENBEHON MpOTpaMMbl  CpemHEero o0Imero oOpa3oBaHUs
U3yueHue rmnpeaMera «XUMHUS» OpPUEHTUPOBAHO TAaKKE Ha pEIIeHHE 3ajay
BOCIIUTAHUSI U COLMAJIBLHOIO Pa3BUTUA OOydaronuxcsi, Ha (OPMUPOBAHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHI paldOHaIu3aluu Yy4eOHOTO Tpyda U



00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX  MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu mpeaMeTa «XUMEs» Ha YPOBHE YIUIYOJIEHHOTO HW3yYeHUS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KYypCOB B TMPOTPaMME [0 XHMHH 3a OCHOBY
npuHATel nojoxkenuss GI'OC COO o paznmuuusax 06a30BOro v yriayOia€HHOTro
YPOBHEH U3YyUYEHHUs IIpEeaAMETaA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MpeaMeTa. DTa CUCTeMa
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOEe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid  00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredyeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0O0ObEMAa 3HAHUH O XUMHUYCCKHUX
DJIEMEHTaX W CBOWMCTBAaX WX COCAMHECHHWN HA OCHOBE PACIIMPCHHS U YTIIyOJICHHUS
NPEJCTaBICHUH O CTPOCHHU BEIIECTBA, XMMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TepMoauHamuku. W3yueHue mnepuoamdeckoro 3akoHa u Ilepuoamueckoit
CUCTEMBbl ~ XMMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHur, a TaKkKe ¢ TOYKH 3pEeHHUs MeXaHu3MOB e€ oOpazoBanusa. M3yuenue
TUTIOB ~ pEaKkiui  JOomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckoil XMMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOnE€HHOTO YPOBHS M3YUEHHUS IS KJIIACCOB OMPEAeIEHHOTO PO IS (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUH) OKAa3bIBAIOT BIUSHUE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaYeHUe OyayT MMETh JIEMEHThl Y4eOHOTo Marepuaina nmo oOmeid xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi TeopHusi (MOJEKYJspHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTUd, 3aKOHBI TEPMOJMHAMHUKH, SJEKTPOJN3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.



B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  ciayyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHMsSI XMMUYECKOW  OpraHu3allMd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOZST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMOUABI, OCJKH, YIJICBOJbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAX IPEACTABUTENIECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [IJIsI HW3YYEHUS
CYLIHOCTH MpOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OI1IeHaAYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUM M3y4eHHE mpeaMera «XuUMUsS» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOJSIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeaMera «XuMUs» Ha YrIyOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEePBOCTETNICHHON 3HAYMMOCTH SIBIIA€TCAS (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTU YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJbTyphl. Pemienue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
peanu3aluio TaKuXx 1eNei, Kak:

e (opmupoBaHue mNpeACTaBIEHUNA: O MaTepUaIbLHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUW PUPOJIbI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPIeTUICCKON M IMUINECBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs XHUMUYECKHUX PEAKLHM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CHCTEMAX, 00 00Iux
HAaYYHBIX IPUHIUIIAX XUMHYECKOTO TPOU3BOICTBA;



dbopmupoBaHue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX HJE€H U MpoOJieM COBPEMEHHON XUMHH, ISl OOBICHEHUS U
MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO pEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM M MPOU3BOACTBEHHON [EATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadOTKOM
BEILIECTB;

yrayOJieHHue  TpEeACTaBICHMM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsl TMPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SIBJICHUU, HUMEKIINX MECTO B
PUPOJIE, B MPAKTUUECKON JEITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIUMN 1EJIOCTHOM CHUCTEMBbI CpEIHEro OO0IIero oO0pa3oBaHUsSI MPU U3YUYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE 0OCOOYI0  aKTyaJbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIMTaHUE YOCKIAEHHOCTH B TO3HABAEMOCTH SIBJICHUW TPUPOIBI,
YBXEHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAllUM K OOYYCHHIO M TI03HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTaHMI0O  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX IIEHHOCTEH;

pa3BUTHE MTO3HABATEIBLHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKHUX
criocoOHOCTEH oOyvaromuxcs, (opMUpPOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHHUSI K CcaMOOOpa3OBaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHMII M HaBBIKOB Pa3yMHOTO MPHUPOAOIOIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6uiee yncno 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYECHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpemHero obmiero oopasoBaHusi, coctapisier 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).

COIEPKXAHUE OBYYEHUA

10 KVIACC



OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUH.

[IpenmeT U 3HaU€HHE OPraHUYECKOW XMMHH, MPEACTABICHUE O MHOrooOpa3uu
OPraHUYECKUX COCITUHECHUU.

DNEeKTpOHHOE CTPOCHHME aTroMa yIjepoja: OCHOBHOE M  BO30YXIEHHOE
COCTOSIHMS. BaneHTHblE BO3MOXHOCTM aToMa yriepoaa. XHMHUYECKas CBSI3b B
OpraHUYeCKUX COeAMHEHMsIX. Tumbl TMOpUAM3alMU aTOMHBIX OpOMTanel yriiepona.
Mexanu3smbl  00pa3oBaHUsi KOBaJEHTHOM cBsi3u (OOMEHHBIH M JTOHOPHO-
akuentopHsli). Tumbl nepekpbIBaHUS AaTOMHBIX opOuTaneidl, o©- U T-CBA3M.
OnunapHasi, IBOWHAs W TpoWHas cBA3b. CrocoObl pa3phiBa CBS3€l B MOJICKYJaxX
opranudeckux BeulecTB. IloHaTne o cBOOOAHOM paaukane, Hykieopuiae u
anexkTpoduIe.

Teopust ctpoeHus: oprannueckux coeauHeHnii A.M. byTiepoBa u cOBpeMeHHbIE
OPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAaYE€HHUE TEOPUU CTPOEHUS OPTaHUYECKUX
coeuHeHU. MomnekymsipHble U CTPYKTYpHBIE (hopmynbl. CTpykTypHBIE (OPMYJIbI
pa3IMYHBIX BUIOB: pa3BEPHYTas, COKpaml€HHasA, ckeneTHas. M3omepus. Bupel
MU30MEPHUH: CTPYKTYpHAs, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE d(DPEKThI B MOJIEKYIaxX
OpraHUYeCcKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHBII 3P EeKThI).

[IpencraBnenne o kiaccuukanum opraHudyeckux BemiecTB. [lonsitue o
¢yHkumoHanbHON rpynme. ['omonorus. ['omonoruueckue psiapl. CucreMaruyeckas
HOMeHKJIatypa opranuudeckux coenunenudt (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIEH.

Oco0OeHHOCTH W KiIacCU(UKALMS OpraHUYecKux peakiuuid. OKUCIUTETbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUU B OPraHUYECKOU XUMHUH.

OKCNEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpALICHUN:
O3HAKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepHallaMH Ha UX OCHOBE,
ONBITHl O NPEBPALICHUIO OPraHMYECKUX BEIIECTB MNpPH HArpeBaHuM (IUIaBJIECHUE,
o0yrinuBaHHE W TOPEHHE), KOHCTPYMpPOBAHHE MOJENEeH MOJEKYJ OpraHMYeCKUX
BEILIECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonorudeckuit psig ankaHoB, oOmiasi GpopMylia, HOMEHKJIATypa U
M30MepHs. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHUE MOIIEKYJ alKaHOB, SP -
ruOpuan3anus aToOMHBIX OpOWTaNei yriepoaa, O-CBsi3b. DU3NUYECKHE CBOWCTBA
aJIKaHOB.

XHAMHUYECKHE CBOMCTBA AJKaHOB: PpEAaKUMH 3aMEIICHUSA, W30MEpU3aluy,
JNETUIPUPOBAHUS, LUKIW3ALNM, MMHUPOIU3a, KpekuHra, ropenus. llpeacrasienue o
MEXaHNU3ME PEAKIMN PAAUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B npupozae. CriocoObl MOTyUYEHUs U IPUMEHEHUE AJIKAHOB.



Huknoankanel. O6mas ¢gopMyia, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHSI U XMMHYECKUX CBOMCTB MaJIbIX (IIUKJIOMPONAH, MUKIOOYTaH) U OOBIYHBIX
(UMKJIOMEHTaH, UUKIOreKcaH) HUKIOoadkaHoB. CrocoObl MOJy4eHUs U MPUMEHEHUE
LUKJIOQJIKAHOB.

Ankensl. ['omonorudeckuii psij ankeHoB, oOmias ¢Gopmysia, HOMEHKIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN aJIKEHOB, SP2-rHOPUIM3ALKS
aTOMHBIX opOuTaiel yriepojaa, 6- U n-cBsa3u. CTPYKTypHas U reoMeTpuyeckas (1uc-
TpaHc-) nzomepus. duznueckue CBOMCTBA aJKEHOB. XUMHUYECKHUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNS, 3aMEIIICHUS B O-TIOJI0KEHUE MPU TBOWHON CBSI3H, OJUMEPU3ALIUU U
okucnenus. [IpaBuio MapkoBHukoBa. KauecTBeHHbIE peakllMM Ha JBOWHYIO CBS3b.
CrniocoObl OJTy4eHUs U IPUMEHEHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsKEHHBIE, W30JUPOBAHHBIC,
Kkymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB
CONpsHKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lomumepuzaius conpsHKEHHBIX
nueHoB. CriocoObl MOTYYeHUsl U TPUMEHEHUE KA UEHOB.

Anxunbl. ['oMonorudeckuii psii ajakMHOB, oOmias Gopmylia, HOMEHKIATypa U
U30MepHsi. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl QJKUHOB, SP-
ruOpuau3anus aTOMHBIX opoOuTtaneir yriepona. dusmueckue CBONCTBA AJKHUHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMU MPHUCOCIAMHEHUS, JUMEPU3AIMN U TPUMEPHU3AIINH,
okucneHus. KucinoTHble CBOMCTBA aJKMHOB, UMEIOIINX KOHILIEBYIO TPOMHYIO CBS3b.
KauectBeHHble peaknnu Ha TpOHHYIO CBsi3b. CIOCOOBI MOJNIYYEHHS] U MPUMEHEHHUE
AJKWHOB.

ApomMatuueckue yrieBoaopoibl (apensl). ['oMonorudeckuit psig apeHoB, oomias
dbopMya, HOMEHKJIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJBI OeH30J1a. DPU3NUecKrue CBOWCTBA apeHOB. XMMHUUYECKHE CBOMCTBA OEH30J1a
U €ro TOMOJIOTOB: PEaKIUU 3aMelleHHs] B OCH30JbHOM KOJIBLIE U YTIEBOJIOPOTHOM
paaukaie, peakiud  MPUCOCAMHECHHs,  OKHCJICHHE  TOMOJIOroB  OeH3oIa.
IIpencraBnenne 00 OPUEHTUPYIOMIEM JACHCTBUH 3aMEeCTUTENCH B OCH30IbHOM KOJIBIIC
Ha TPUMEpPE aTKWIbHBIX PAJUKaIOB, KapOOKCWIBHOW, THAPOKCUIBHON, aMHUHO- H
HUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOCHHOCTH XWMHYECKHX CBOMCTB CTHpOIIA.
[Monmumepuzamus ctupona. CrnocoObl MOMy4YeHUS U TMPUMEHEHUE apOMaTHYECKUX
YTJIEBOJOPOJIOB.

[Tpuponnsiii ra3. I[lomytHeie HedTsHBIE Tazbl. HedTh u €€ mpoucXoKIeHUE.
Kamennsiii yronb u mpoaykTsl ero mepepaboTku. CrocoObl mepepadoTKu HedTH:
MEPEroHKa, KPEKUHT (TEePMHUUYECKUN, KATAIMUTHUYECKUW), PUGOPMHUHT, MHUPOIIU3.
[TpoxykTel mepepaboTKH HEPTH, X IPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIE€BOAOPOAOB.

DNEKTPOHHOE CTPOEHHE TaJlOTeHIPOU3BOJHBIX YIJIeBOAOPOAOB. Peakuuu
3aMelIeHus TrajoreHa Ha TUJPOKCOTPYIY, HUTPOrpynmy, [UAHOTPYMIIy,



amuHorpymnmy. JIeficTBUe Ha rajJoreHIpPOU3BOJAHBIE BOJHOTO U CIIMPTOBOTO PacTBOpa
mEnoun. B3anMoaenCcTBUE IUTaJIOT€HAIIKAHOB C MarHueM W UHUHKOM. [loHsThe o
METAJUIOOPTraHUYECKUX  COeAMHEHUAX. Mcmonb3oBaHUE — TajllOT€HIPOU3BOHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUsI BEIIECTB U UX IPEeBpalleHUN:
n3yueHue (HU3NYECKUX CBOMCTB YTIEBOJIOPOJIOB (PacTBOPUMOCTh), Kaue€CTBEHHBIX
peakiuii  yriieBOJOPOJOB PA3JUYHBIX KJIaccoB (oOeclBeurBaHWEe OpOMHOW WIIH
MOJHOW BOJbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJICCTBUE alleTUJIEHA C
aMMHa4HBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOEe OOHApYKEHHUE yriaepojia
U BOJAOpOJa B OPraHUYECKUX BEIIECTBAX, IMOJYyYCHHE JTWICHAa U M3YYCHHUE €ro
CBOMCTB, oO3HakomyieHHME ¢ KosutekuusimMu «Hedts» u «Yroae», ¢ oOpasnamu
IIacTMacc, KaydyKOB M PE3UHBI, MOJCIMPOBAHUE MOJIEKYJl YTIJIEBOJIOPOJOB H
raJIOreHIPON3BOIHBIX YTIIEBOOPOIOB.

Kucaopoaconep:xkaniue opranudeckue coeJHHEHHUS.

[Ipenenpubie omgHOaTOMHBIE CHUPThl. CTpoeHHEe MOJEKYJd (Ha mpuMepe
MeTaHojda U JTaHoyia). ['oMonoruueckuit psng, oOmas Gopmynna, u3OMepus,
HOMEHKJIaTypa W  kjaccudukamms.  dusnueckue  CBOMCTBA  MpeaeiabHBIX
OJIHOATOMHBIX CHUPTOB. BoOMOpoaHBIE CBSI3M MEXKAY MOJEKYJIaMU CITHPTOB.
XUMHUYECKHE CBOWCTBA: pPEaKIMH 3aMEIICHMS, JeTUJpaTallid, OKHUCIICHUS,
B3aMMO/JICHCTBHE C OPraHWYECKUMH U HEOPraHMYeCKUMH Kuciaotamu. KaduecTBeHHas
peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJAa MU METaHOJa Ha OpraHu3M
yesioBeka. CriocoObl MOTyYEHUs! U TPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OCoOEHHOCTH (U3MYECKHX U
XUMHUYECKHX CBOMCTB.

MHoroaToMHbIE CHOUPTHl — OJTWICHTJIMKOJNb W TiHIEepuH. Dusznyeckue u
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJACHCTBIE C OPraHMYECKUMH U
HEOPraHMYECKUMHU KHCIOTaMH, Ka4eCTBEHHAsl pPeakiiis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHne 0 MeXaHU3ME PeaKIHMil HyKJIeo(HIBHOTO 3aMmelnieHus. J[eiicTBue Ha
opranu3M 4esnoBeka. CriocoObl MOTydYeHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aMUMHOE BIHMSHUE TUIAPOKCOTPYIIBI U
O6en3onbHOrO simpa. Pusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauecTBeHHble peakiuu Ha ¢eHold. TOKCHYHOCTh (peHoma.
CniocoObl onrydenus u npuMenenue penona. Gerondopmanbaeruanas cMoa.

KapOoHumnbHble COeIMHEHUSI — QJIbJETUJIBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHON Tpynmbl. ['oMojormdyeckue psabl aabJACTUIOB W KETOHOB, 0O0IIas
dopmymna, u3omepus W HOMEHKiIarypa. Du3MYecKkue CBONCTBA aJbACTUIOB W
KETOHOB. XMMHUYECKUE CBOMCTBA aJIbIETU/IOB U KETOHOB: PEAKIIUHM MPUCOECANHEHUS.
Oxucnenue anpACTHIIOB, KA4eCTBCHHBIE peaknmuu Ha anpaeruasl. CrocoOs
MOJIyYEHHUS Y MPUMEHEHHUE alibJIETU0B U KETOHOB.



OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KUCIOTBI. OCOOEHHOCTH CTPOCHMS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3omepusi 1 HomeHkiatypa. Dusndyeckue CBOMCTBA
OJTHOOCHOBHBIX TMpEJEeNbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3U MEXAY
MoOJIEKyJdaMu KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus H>TepudUKalMU, pEaKUUU C Y4YaCTUEM YIVIEBOJOPOJIHOIO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpaBbUHOW KHUCHOTHL. [loHATHE O TNPOU3BBOAHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3(pupax. MHoroo6pa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPEETbHBIX W apOMaTHYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCIOT, THUIAPOKCUKAPOOHOBBIX KHCIOT. IIpencTaBuTenn BBICIINUX
KapOOHOBBIX KHUCJIOT: CTEapuHOBas, NaJIbMUTUHOBAS, OJEUHOBAs, JUHOJEBAS,
JIUHOIeH08as KUCIIOThl. CIIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['omonormueckuit psan, obmias ¢opmyna, uzomepus u
HOMEeHKJaTtypa. Dusznueckne M XUMHUYECKUE CBONCTBA: TUIPOIU3 B KUCIOW U
LIEIIOYHOU CpEE.

Kupsel. Ctpoenue, puznueckue U XUMUUYECKHUE CBOWMCTBA KUPOB: THUAPOIU3 B
KACTION M 1menouHoi cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEPIKAIIUX OCTATKU
HETpeAeTbHBIX KUPHBIX KUCTOT. JKUPBI B MPUPOJIE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mmas xapakTepuctuka yrieBojoB. Kiaccudukanus yraeBogoB (MOHO-, TU- U
nonucaxapuibl). MoHocaxapuabl: TIIOKO3a, (pykTo3a, Trajakroza, puodosa,
ne3okcupu6o3a. dusznueckre CBONCTBA M HaxoXAeHUEe B mpupojae. DOTOCHUHTES.
XHWMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYaCTHEM CHHUPTOBBIX M aJbIETHUIHOM
rpynn, CHOUPTOBOE W MOJIOYHOKHCIOE OpokeHue. [IpumMeHeHHe TIIIOKO3bI, €&
3HAYEHUE B JKU3HEAEATEIbHOCTH opranu3ma. Jlucaxapuuabl: caxapos3a, MajlbTo3a H
JaKkTto3a. BoccraHaBiIMBaKOIIME UM HEBOCCTAHABIMBAIONIME Aucaxapuabl. [ uapoinus
nucaxapuaoB. Haxoxxnenue B mpupoje u npumeHenue. [lommcaxapunbl: Kpaxmadi,
[NIMKOTeH M uesumono3a. CTpoeHrne MakpOMOJIEKYNl Kpaxmana, TJIMKOT€Ha W
EJUTE0103bl. DU3UYECKUE CBOMCTBA KpaxMala U LEJUII0JI03bl. XUMUYECKUE CBOMCTBA
KpaxMajia: THAPOJIU3, KAueCTBEHHAs pEaklus C HOJ0M. XUMHUYECKHE CBOICTBa
[EJUTIONIO3bI:  THAPONIW3, ToiydeHue dPupoB  nemwtonosbl. [lorstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN HIENK).

OKCNEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB U MX MPEBPALICHUN:
pPacTBOPUMOCTD PA3JIUYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3THJIOBOIO CIHPTAa B aJbJErHj] Ha pPacKaJEHHONW MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kajus (BO3MOXHO HCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB), KAYECTBEHHbIC pEAKIMH Ha albJeruibl (C THAPOKCHUAOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakuus raunepuHa ¢ THAPOKCUAOM
Menu(ll), xumMuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIOTBHI, B3aUMOJEHCTBHE
pactBopa rioko3bl ¢ ruapokcugom meau(ll), BzaumopaeiicTBue kpaxmana ¢ HOJOM,



pelIeHNEe SKCIEPUMEHTANIBHBIX 3a7a4 110 TeMaM «CrnupThl U (eHonb», «KapOoHoBbIE
KUCIOTHI. CIIOKHBIE 3PUPBI».

A3oTcoaep:Kkaniue OpraHu4ecKue coeJMHeHusl.

AMUHBI — OpraHMyeckue MNpOu3BOJHbIE aMMHaka. Kiaccudukauus aMUHOB:
anudaTUyecKue U apoMaTU4YECKue; MepBUYHbIE, BTOPUYHbIE U TpeTU4HbIe. CTpoeHue
MOJIeKyJ, oOmas ¢opmysna, HU30MEpHs, HOMEHKIATypa M (PU3WYECKHE CBONCTBA.
XuMuyeckoe  CBOMCTBa  anu(paTUYeCKUX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB € a30TUCTON Kuciotou. Conu
ANKUIAMMOHHSL.

AHUIMH — MpeACTaBUTeNIb AMUHOB apoMaTtudeckoro psaa. CTpoeHne aHUIUHA.
B3aumHoe BnusiHUME TpyNN aTOMOB B MoJieKyJje aHuiauHa. OcoOEHHOCTH XUMHUYECKHUX
cBOMCTB aHwivHa. KayecTBeHHble peakuuu Ha aHWIMH. CrnocoObl Mody4yeHus u
npuMeHeHue anudarnueckux aMuHoB. [lonyyeHue aHuIMHA U3 HUTPOOEH301a.

Amunokucnotsl. Homenknatypa u uzomepus. OTaenbHble MPEACTaBUTENU O-
AMUHOKHUCJIOT: TJIUIMH, aanuH. dusndeckne CBOMCTBa aMHUHOKHUCIIOT. XUMUYECKUE
CBOICTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCIUHEHHM, peaxIus
NOJIMKOHJIEHCAIlMK, 00pa3oBaHMe MNEeNTHUAHONW CBsi3u. buonormyeckoe 3HaueHUE
aMUHOKHUCHO0T. CUHTE3 ¥ TUJPOJIU3 MENTUIOB.

benku kak mnpuponHble mnoauMephl. llepBuuHas, BTOpUYHAs M TpEeTUYHAs
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JeHATypalus,
KayeCTBEHHBIE PEaKI[UU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUs BEIIECTB W HMX MPEBpaALICHUN:
pacTBopeHue O€NKOB B BOJE, JeHATypalus O€lKOB NpH HarpeBaHWUU, IBETHBIC
peakuuu Ha  O€NKH, pEHICHHE OKCIEPUMEHTANbHBIX 3aJad 10  TeMaM
«A30TCcoepKalllUe OpraHUYECKUEe coeAMHEHUs» U «Pacrno3HaBaHWE OPraHUYECKUX
COEIMHEHUI).

BricokomoJieKyJIsIpHbIE COeIMHEHUS.

OCHOBHbBIE TOHSTHS XWMHHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3aLNU, CPEAHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJEKYJSIPDHBIX COCAUHEHUNA —
MIOJINMEPHU3ALHMS U IOJTUKOHACHCAIHS.

[TomumepHble  Marepuansl. Ilmactmaccesl  (HOMUATWIEH,  MOJIAIIPOINMIIEH,
MOJINBUHWIXJIOPU,  IMOJHMCTUPOJ,  NOJUMETHIMETAaKpuiaaT,  IMOJIMKAapOOHATHI,
nojaudTUIeHTepedTanar). YTuiausanus u nepepadoTka miacTHka.

DnacToMephl: HATYpalbHBIA KaydyyK, CHHTETUUECKUE KaydyKH (OyTaJHeHOBBIN,
XJIOPOTPEHOBBIN, H30IIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HatypanbHble (XJOMOK, IIEPCTh, LIENTK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).



[lonumepsl crnenuanbHOrO Ha3HaueHus (TedIioH, KeBiap, 3JIEKTPONPOBOASIINE
MOJIUMEPBI, OMOpa3naraeMple OJUMEPHI).

OKCIEpUMEHTAILHBIE METOABl H3y4YEHHUs BEIIECTB W WX MPEBPAIICHUIA:
O3HAKOMJICHHE C 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIAaCTMAacce,
KaydyyKOB, pEIICHUE OSKCIEPUMEHTAIBHBIX 3amady 1o TeMe «Pacmo3HaBaHue
IJ1aCTMAcC ¥ BOJIOKOH.

PacuérHbie 3anaum.

Haxoxnaenue MonekymsipHo ¢GOpMyJiibl  OpraHUYeCKOro COEAMHEHUS IO
MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOASIIUX B €r0 COCTaB, HAXOXKJICHUE MOJICKYJISIPHOU
bopMyIbl OPraHUYECKOT0 COSTUHEHMS Mo Macce (00BEMY) MPOAYKTOB CrOpaHUs, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MNPOAYKTOB pEaKUMHU W/WUIM HCXOAHBIX
BEIIECTB, YCTAHOBJIEHHUE CTPYKTYpHOU (OpPMyJIbI OpPraHWYECKOro BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB MOJYYEHHMsI, ONpenesieHue A0IU
BBIXO/Ia MPOJAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexXnpeIMeTHBIE CBS3H.

Peanuzanust MeXNpeIMETHBIX CBSI3EH MPU U3YUCHUHM OPraHUYEeCKOW XuMuu B 10
KJIacCe OCYILECTBIISCTCA Yepe3 MCIOIb30BaHME KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
NOHSTHH, TaK W TIOHATHHA, TPUHATBIX B OTACIBHBIX NPEIMETaX eCTECTBEHHO-
HAyYHOTO ITUKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE MOHTHUS: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHaliW3, CHHTE3, KiIacCUpUKalus, HaOII0AeHHe, HW3MEPECHHUE,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

®uzuka: Marepus, aToMm, DJEKTPOH, TPOTOH, HEUTPOH, MOJIEeKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBA,
(du3nueckre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPTHUS, Macca.

buonorus:  kieTka, opraHu3M, 93KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM M TEeTepOTPO(HBIM THUI THUTAHUSA, OPOKCHHE,
doTocuHTE3, IBIXaHUE, OCJKH, YTIIEBOBI, )KUPHI, HYKICHHOBBIE KHUCIOThI, (DEPMEHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLITUBO.

TexHonorus: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIIMOHATIBLHOTO MUTAHUS, MOIOIIUE
CpeIICTBa, MaTePUANIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHUA
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-IESTEIHLHOCTHBIM TOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUsI TMpeaMeTa «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmiero oOpa3oBaHUs  BBIJICTICHB  CJICAYIOIIME  COCTABJISIONIME: OCO3HAHUE
0oOyJarolmUMHCs  POCCUUCKONW  TIpakJAaHCKOW  HJEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJILHOCTH M CaMOOIPECICHUIO;, HAJTUYUE MOTHUBAIUU K
OoOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJACTBOBATHCS
OpPUHATBIMU B OOIECTBE TpaBWJIaMH W HOpPMaMH TIOBEACHUS, HaJIUYME
PaBOCO3HAHMS, DKOJOTHYECKONU KYJIbTYPhI; CIOCOOHOCTh CTAaBHUTh IIEJIM U CTPOUTH
JKH3HCHHBIC TJIaHEL.

JIM4HOCTHBIC  Pe3yibTaThl OCBOGHMS  MpeaMeTa «XUMHSD»  OTPaKArOT
c(hOpMUPOBAHHOCTh OIBITA TIO3HABATEIILHOM W TMPAKTUYECKOM JESITCIBHOCTH
o0ydJaromuxcs B Mpoliecce peain3aiuu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIM4HOCTHBIC  Pe3yibTaThl OCBOGHMS  MpeaMeTa «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA TIO3HABATEIILHOM W TPAKTUYECKOW JeATEeIbHOCTU
oOydJaromuxcs B TMPOIECCe peanu3alid 00pa30BaTeIbHON ACATEILHOCTH, B TOM
YHCJIe B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHUS OOYYaIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

NPEJACTAaBICHUS O COLMAJIbHBIX HOpMax M IMpaBWwiIax MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH MPH CO3JaHUU YICOHBIX
IIPOCKTOB, PCIICHUH y4eOHBIX W IMO3HABATEIbHBIX 3a/1a4, BBIMOJHCHUH XUMHUYCCKHUX
AKCIIEpPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAaMEpPEHHs, JIOTHKY H
apryMEHTBI IPYTUX IPH aHAIN3€ PA3JIMYHBIX BUJIOB YICOHOM JIEATEILHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

IIECHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAYYHOMY HaCIEIHIO
OTEUYECTBEHHON XMMUH;

YBOKCHHS K TMPOIECCY TBOpYSCTBA B OO0JACTH TCOPHUM M IPAKTHYCCKOTO
MPUJTIOKEHUST XUMHUM, OCO3HAHMS TOTrO, YTO JaHHbIE HAyKH €CTh pE3yJbTaT
JUTUTETIbHBIX ~ HAOMIOJICHWHM,  KPOMOTJIMBBIX  OKCIIEPUMEHTAJIBbHBIX  TTOMCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U ITPAKTUKOB;



WHTEpECa W MMO3HABATEIbHBIX MOTUBOB B MOJIYYCHUH W IOCJICAYIONIEM aHATN3E
nH(OPMAITH O TTEPEAOBBIX TOCTIKCHUAX COBPEMEHHON OTEUYECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CHUTYAIlMH, CBI3aHHBIC C XUMHUYCCKUMU SBJICHUSAMU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE TIOBEICHHWE W IIOCTYIIKHM CBOMX TOBApHIIEH C
MO3UIIMH HPAaBCTBEHHBIX W IMPABOBBIX HOPM W C YY4ETOM OCO3HAHUS TOCIICICTBUN
MOCTYITKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbA:

NOHUMAHUSI  IIEHHOCTEW 370poBOro MW  Oe3omacHoro obpasza  KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (HU3NYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

cobmoieHus TpaBuia Oe3omacHOTO oOpalieHuss ¢ BellecTBaMHd B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHWS IIEHHOCTH TpaBWI  HWHIAUBUIYAIBHOTO M  KOJUIGKTUBHOTO
0€301acHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3JOPOBBIO M JKU3HH JIFOJICH;

OCO3HAHMS TOCJCACTBUH M HENPUATHS BPEIHBIX MPHUBBIUCK (YyHMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpyi0BOro BOCIMTAHMS:

KOMMYHUKaTUBHOM KOMITETEHTHOCTH B yueOHO-HCCIIeIOBATEIHCKON
JEeSITENBHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJIAX JAESITEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COIMATbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3y4YeHHUIO TpodeccHil pa3iudHOro pojaa, B TOM
YHClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUHU;

YBOXKECHHS K TPYAY, JIOJSAM TPYyJla U pe3ysibTaTaM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIUBUIYaIbHOH  TpPaeKTOPUHU
oOpasoBanus, Oyaymiel npodeccuu U peanu3aniui COOCTBEHHBIX JKM3HCHHBIX IIJIAHOB
C yu€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
moTpeOHOCTEH 00IeCTBA;

6) PK0J10THY€eCKOr0 BOCIIUTAHUSA:

HKOJIOTHYECKH IIEIECO00Pa3HOr0 OTHOIICHHS K TPHPOAEC KaK HMCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHUSl TJIO0ATBHOTO XapakTepa »JKOJIOTHYECKHUX MPOoOIeM, BIUSHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAHMSI HEOOXOJUMOCTH HMCTOJIB30BaHUS TOCTHKCHUN XUMUU JJI PEIICHUS
BOIIPOCOB PAITMOHATEHOTO TTPUPOOTIOIH30BaAHNS;



AKTUBHOI'O HEIPUATHUSA JECUCTBUN, IPUHOCIIIUX BPEL OKPYKAIOLIEH IPUPOIHON
cpene, YMEHHUSI MPOTHO3UPOBATh HEOJIArONMPUSTHBIE HIKOJOTUYECKUE MOCIEIACTBUS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HAUIMYUSA PA3BUTOTO 3KOJOTMYECKOTO MBILIJICHUS, 3KOJOTMYECKOU KYJIBTYPBHI,
OIIBITA JIEATEIIBHOCTH 3KOJOTMYECKON HANPABIECHHOCTH, YMEHUSA PYKOBOJCTBOBATHCS
MMH B TO3HABATEIbHON, KOMMYHUKATUBHONW M COLIMAIBLHOM MPAKTUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSATH UICOJIOTHHN XeMooouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33pPEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKU
1 00IIIECTBEHHOM NPAKTUKHY;

NOHUMaHUsI CcHenuUKA XUMUM KaK HayKd, OCO3HaHMs €€ poiau B
dbopMupoBaHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM IIEJIOCTHOTO
npeacTaBieHus 00 OKpyKalollleM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHUU MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUH JJIsI COBPEMEHHOM ITMBUITU3AIINH
B €€ T'yMaHUCTHYECKOW HAIMPABICHHOCTH M Ba)XHOW POJU B CO3/IaHUH HOBOM 0Oa3bl
MaTepuaIbHON KYJIBTYPHI, B PEHICHUH TJIO0AbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUUYECKOW, THUILNEBOM H  HKOJIOTHYECKOU
0€301acCHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIICUeHUH YCIIOBHM YCIENTHOTO Tpyda U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAKJIOT'0 YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM  TIPAMOTHOCTH: IIOHMMAaHUA  CYIIHOCTA  METOOB
MO3HAHMS, HUCIONB3YEMBIX B ©CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BATh
moJiydaeMble 3HAHUS JJI1 aHaIW3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro Mupa u
IPOUCXOANTNX B HEM M3MEHEHUN, YMEHUS JeiaTh 0O0OCHOBAaHHBIC 3aKIIOUYCHHUS Ha
OCHOBE HAy4YHBIX ()aKTOB M MMEIONIUXCS JAHHBIX C IEJIbIO TOJIYUCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJNB30BaTh XHMHUYECKHE 3HAHHUS IS
peleHus MpooeM B peabHbIX )KU3HEHHBIX CUTYAITUAX;

HMHTEpECA K MO3HAHMIO, UCCIIE0BATEIBCKON NEATEIBbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caMooOpa30BaHNI0, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH I1I0 XHMHHU B
COOTBETCTBHH C KH3HCHHBIMH IMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B Pa3lIW4YHBIX cdepax mpodecCHOHATHHOMN
JICSITEIbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE PE3YJAbTaThl OCBOCHMS MPOrpaMMbl MO XMMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAYUMBIC TUIISE dbopmupoBaHus MHUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOICHAyUYHbIE TOHATUS, OTPakKaIoIINe
[[ETIOCTHOCTh HAyYHOW KapTUHBI MHUpa H chnenuduKy METOJ0B TO3HAHUS,
WCIIOJb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
pollecC, CUCTEMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHUE, HAOIIO/ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYyTHUe);

yHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHBIE, KOMMYHUKATHBHEIE,
peryisTUBHBIE), oOecrneunBaromue GopMupoBaHue (PyHKIIMOHAIBHOM TPAaMOTHOCTHU
U COITMATIbHON KOMITETCHIIUN 00YYaOIINXCs;

CIOCOOHOCTh 00YUAIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC,
MHUPOBO33PCHUYECKHE 3HAHWUA W  YHHBEpCaJbHble  ydeOHbIe  JEHCTBHS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHBIE  pE3yJIbTAThl  OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U PETYIISITUBHBIMU JICHCTBUSIMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe AeHCTBHS:

CaMOCTOSITEIILHO bopMyIUpPOBATH u aKTyaJIU3UpOBaTh mpooemMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OmpeAeisaTh I1ENW JCSATEIbHOCTH, 3ajJaBas NapaMeTpbl M KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C MTOCTABICHHBIMHU IIEIISIMU;

UCIIOJIb30BaTh IIPM OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOT'O MBIIUICHHUS:
BBIJICTIATh XapaKTEpHbIE MPU3HAKU TMOHSITUNA W YCTaHABIMBATH KX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS IS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpaTh OCHOBAHMS W KPUTEPHH TSI KJIACCH(UKAIIUN BEIIECTB M XUMHUICCKUX
peaxkiuu;

yCTaHABIMBaTh  MPUUYUHHO-CIEJICTBEHHBIC  CBA3M  MEXKAY  H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHIAYKTUBHBIC, JICAYKTUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pPacCMaTpPHUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUS;

MPUMEHATh B TIPOIECCE TMO3HAHUS MCIOJIB3YeMbl€ B XUMHUHM CHMBOJIHUYECKHUE
(3HAKOBBIC) MOJENH, TPEOOPA30BBHIBATh MOJCIbHBIC MPEICTABICHUS — XUMHYCCKUMN



3HAK (CUMBOJI) 3JIEMEHTa, XUMUYeCKass GopMylia, ypaBHEHUE XUMUICCKON peakIuyd —
MpU PEIICHUH YYCOHBIX ITO3HABATEIBHBIX M MPAKTUYCCKUX 3a/ad, MPUMEHSIThH
Ha3BaHHBIC MOJICIBbHBIC TPEICTABICHUS [IJISl BBIIBICHUS XapaKTCPHBIX IMPU3HAKOB
M3Y4aeMBbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIAJICTh OCHOBAMHM METOJIOB HAYYHOT'O ITO3HAHUS BEIICCTB W XUMHUYCCKHUX
peaxkuuu;

(GbopMyITHpPOBATH MENIN U 33]]a4l UCCIICTOBAaHMS, UCIIOJIE30BaTh MTOCTABICHHBIC U
CaMOCTOSATEIBHO C(HOPMYITHMPOBAHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA TO3HAHUS
U OCHOBBI i1 (OPMHPOBAHUS THIIOTE3Bl [0 TPOBEPKE TMPABHIBHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HaBBIKAMU CaMOCTOSATCIBLHOTO IUJIAHUPOBAHUS H  IMPOBECACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMCHHS HAOIIOIATh 3a XOJIOM
npoIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ysbTar, (popmMyIupoBaTh
0000IIIeHHST ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HMCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOpETaTh  OMBIT  YYCHWYECKOW  MCCIICIOBATEIbCKOH W MPOCKTHOH
JESATEITBHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB PCIICHHMS TPAKTUYCCKUX 3a7ad, TNPUMCHCHHIO PAa3JIMYHBIX METOJ0B
TTO3HAHMS.

3) paboTa ¢ unpopMmanmeii:

OPUECHTHPOBATLCS B  Pa3IMYHBIX HCTOYHMKAaX HWHpopManuu (Hay4HO-
MOMYJIIpHAs JINTepaTypa XUMUUECKOTO COAepPKaHus, CIIPABOYHBIE ITOCOOUS, PeCypChl
WNutepHera), aHamu3upoBaTh HMHPOPMAIIMIO  PA3IMYHBIX BUIOB W (GopMm
IPEJACTaBICHUS, KPUTHYECKU OIEHUBATh €€ JIOCTOBEPHOCTH U HEITPOTUBOPEYUBOCTD;

dbopMyIHUpoBaTh 3aMpoChl U MPUMEHATH PA3TUYHBIC METOJBI NMPU TIOMCKE H
orbope wmHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4eOHBIX  3aaad
OIPEAECIIEHHOIO THUIIA;

MpuoOpeTaTh OMBIT HUCIOJB30BaHUS  HMH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSATEIIFHO BBIOMPATh ONTUMANIbHYIO (OpPMY MpeCcTaBICHUS HHMOPMAITIU
(cxempl, TpaduKH, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U APYTHUE);

HCIIOJIb30BaTh HAYYHBIA SI3BIK B KAUECTBE CPEACTBA MPH paboTe ¢ XUMHUECKOMN
nHpopManuei: TPUMEHATh MEXIPEAMETHbIC ((U3NYECKHE W MaTeMaTHYECKHE)
3HaKHW U CUMBOJIBI, (POpMYyIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJIMYCCKUC CPCACTBA HAI'TLAJJHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJa€MOM TEMBI B X0J1€ IHAJIOTa U/ WU
JTIMCKYCCHH, BBICKA3bIBaTh WU, (POPMYIHPOBATH CBOU MPEJI0KEHHUSI OTHOCUTEIIHHO
BBITIOJTHEHUS TIPEJIJIOKCHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAUMEN pPE3YJbTATOB II03HABATEIBHON JIESATEIIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIITOJIHEHUU
XUMHUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pealn3alii yueOHOro MPoeKTa, U (OpPMYyIUPOBATH BHIBOBI 11O
pe3yibpTaTtaM MNPOBEAEHHBIX HCCIEIOBAHUM IYTEM COrJACOBAaHMS TMO3UIMUA B XOJE
o0CyXeHns U 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIC YHHBepPCAJIbHbIC y4eOHbIE 1eHCTBHS:

CaMOCTOSATENIbHO IJIAHUPOBATh U OCYHIECTBISTH CBOIO IO3HABATEIbHYIO
NEeSTENbHOCTh, Ompeaesas e€ Uend M 3aJayd, KOHTPOJIMpPOBAaTb M 1O MeEpe
HEOOXOJMMOCTH  KOPPEKTUPOBATh MpPEAJaraeMblii  aNropuTM JIEWCTBUA  TpHU
BBIMIOJTHEHUN y4eOHBIX M UCCIENOBaTeIbCKUX 3ajlay, BbIOWpaTh Haubolee
b dexTuBHBIN crnoco® uX pelmeHus ¢ Y4ETOM TMONYYEHUST HOBBIX 3HAHUK O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYIIECTBIIATh CaMOKOHTPOJIb JIEITEIbHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOIIEHKH.



NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE PE3yNbTATBl OCBOCHHUS MPOrpamMMbl MO XUMHUHU Ha YriayOJ€HHOM
YPOBHE Ha ypOBHE CPEIHEro o0lero o0pa3oBaHMs BKIIOYAIOT CHEHU(PUUECKHUE IS
y4eOHOro mpenMera «XuMHUs» Hay4dHbIE 3HAHMS, YMEHUS M CHOCOOBI ACHCTBUH MO
OCBOCHHIO, MHTEpPNpPETAlMd U NPeoOpa30oBaHUIO 3HAHUU, BHUIABI JEATEIBHOCTH IIO
MOJIYy4YCHHIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAaHUU B Pa3IUYHBIX Yy4eOHBIX
CUTYyalLlMsIX, a TaKXKe B PEaJbHbIX KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C XUMUEH. B
IIPOrpaMMe 10 XUMUU NPEIMETHBIC PE3yJIbTAThl IIPEACTABIIEHBI 110 TO1aM U3y4ECHUS.

10 KJACC

[IpeameTrHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckass XUMUsD OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA: O MECT€ W 3HAYEHUU OPraHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B OOECIEUEHUU YCTONYUBOIO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKON, IHEPreTHUCCKOU U
MUIEeBOH 0€30MacHOCTH, B Pa3BUTUM MEJIMIIMHBI, CO3JJaHUM HOBBIX MAaTEpUAJIOB,
HOBBIX UCTOYHHKOB DHEPTUH, B 00ECIICUCHUH PAIMOHAIBHOTO MPUPOIOIIOIB30BaAHUSA,
B (opMHUpOBaHMM MHUPOBO33pCHHMS U OOIIEH KyJbTyphl uYeJIOBEKa, a TakKkKe
HKOJIOTMYECKHM 000OCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBbIO M MIPUPOJIHOM CpEJIE;

BJIQJICHME  CHUCTEeMOW  XUMHUYECKUX  3HAHHWM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIME TIOHITHS — XUMHUYECKUN DJIEMEHT, aTOM, AJIPO U DJIEKTPOHHAs
obonoyka aroma, S-, P-, d-aToMHBIe OpOWTAIH, OCHOBHOEC U BO30YXIEHHOE
COCTOSIHMS ~aToMa, TUOpUAM3alUs AaTOMHBIX OpOuTanei, WOH, MOJEKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTh, CTENEHb OKUCICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0BEM, YIIepOAHBIA CKeNeT, (yHKIMOHATbHAS
rpynmna, paaukan, CTPyKTypHbie ¢GopMmyibsl  (pa3BEPHYThIE, COKpalIEHHBIE,
CKETICTHBIC), HW30MEpHUs CTPYKTYpHasT U MPOCTPAaHCTBEHHas (reoMeTpuyveckKas,
ONTUYECKAs), U3OMEPHI, TOMOJIOTUYECKUHN Psifl, TOMOJIOTH, YIIIEBOIOPOIbI, KUCIOPO/I-
U a30TCOoJIepKallue OpPraHUYeCKHe COEAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUSI; TEOPUH, 3aKOHBI (MIEPUOJUYECKUIN 3aKOH
J. . MenneneeBa, Teopusi cTpoeHusi opraHnueckux Bemects A. M. bytieposa,
3aKOH COXPAaHEHUSI MAcChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUU MTPH
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3bIK  XHMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE IMOHUMAHHS MPUYUHHOCTU H
CUCTEMHOCTH XMMHWYECKHX SIBJICHUW; MPEACTaBICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiui, TePMOANHAMHUUYECKUX U KUHETUUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHWUs,
O B3aMMHOM BJIMSIHUM aTOMOB W TPyHI aTOMOB B MOJIEKYJaX (MHAYKTUBHBIA H
Me3oMepHbI dddexTr, opuentantsl | u Il pona); dbakTomornueckune cBeaeHUS O
CBOMCTBaX, COCTaBe, IMOJYy4YEHHUHM ¢ O€30MaCHOM UCIOJIb30BAHUU Ba)KHEUIIHNX



OpraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM JEATEIBHOCTH YE€JIOBEKa, OOIIMX
HAay4YHBIX MPUHIHMIAX XUMHUYECKOTO0 MNPOU3BOJCTBA (HAa MNpUMEpe MPOU3BOJICTBA
MeTaHoJa, epepadboTku HedTH);

c(hOpMUPOBAHHOCTh YMEHUMN: BBISBIATH XapaKTEpPHbIE TPU3HAKU TOHATHM,
yCTaHABIIMBATh WX B3aUMOCBS3b, HUCIIOJIH30BATh COOTBETCTBYIOIIWE MOHATHUS TIPU
ONMCAaHUU COCTaBa, CTPOCHHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHMIA:

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JUIsl COCTABICHHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJI OPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YpaBHEHUS XMUMHUYECKHX PEAKIUM W PaCKpbIBaTh HMX CYIIHOCTD:
OKHUCJIMUTENbHO-BOCCTAHOBUTEIIBHBIX peakuuii MOCPEICTBOM COCTAaBJICHHUS
AJNIEKTPOHHOTO OajaHca »dTUX peaklUuid, peakuuid HOHHOTO oOMeHa MyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

M3rOTaBIMBATh MOJICNIA MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsl MIUTIOCTPAIIMN UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUMN: YyCTaHABIMBATh TMPUHAIIIC)KHOCTh H3YUYEHHBIX
OpraHMYeCcKMX BEHIECTB IO HX COCTaBY M CTPOCHUIO K OIpPEeAeTIEHHOMY
KJaccy/Tpymnne COCIMHEHMH, JdaBaTh MM  Ha3BaHUS IO CHUCTEMaTHYECKOU
Homenkiarype (IUPAC) u mpuBOauTh TpUBHATIbHBIE Ha3BaHMS JUIS OTACIBHBIX
Npe/ICTaBUTENIEH OPraHMYECKUX BEHIECTB (STHIJICH, AalleTUJICH, TOJYOJ, TJIMIIEPHH,
ATWICHIJINKONb, (eHon, Gopmanbleru, aneTaibIerui], aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHAas KHUCJIOTa, CTEAPUHOBAsS, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIIOTHI,
[JIMIWH, aJaHWH, MajibTo3a, (DpPyKTO3a, AHWUIIWH, IHUBUHWI, H3OMPEH, XJOPOMPEH,
CTHUPOJI U APYTHUE);

chOpPMHUPOBAHHOCTh yYMEHHUS  ONPENENsITh BUJ XUMHYECKOM CBSI3M B
OpraHWYECKUX COEIUHEHMSX (KOBAJEHTHas M WOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOPMHUPOBAHHOCTh YMEHUSA TPUMEHITh TMOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa s 0ObsSICHEHUSI 3aBUCHUMOCTH CBOICTB
BEIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAaB, CTPOCHHE, (HU3UUIECCKUE
M XUMHUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH paA3IMYHBIX KJIACCOB
OpraHWYECKUX BEUIECTB: AJIKAHOB, I[UKIIOAJIKAHOB, AJIKEHOB, aJKAaJIHEHOB, AJIKWHOB,
apoOMaTUYECKUX YIJIEBOJOPOIOB, CIUPTOB, ajbJErMAOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX M CIIOXHBIX 3(PUPOB, >KUPOB, HUTPOCOCIWHCHWA W aMHHOB,
aMUHOKHCJIOT, OEJIKOB, YIJI€BOJAOB (MOHO-, M- U MOJUCAXapUAOB), UIUTIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKAY HUMU YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKkIiuii ¢ UCMOIb30BAHUEM CTPYKTYPHBIX POpMYIT;



c(hOpMUPOBAHHOCTh yMEHHUSA TMOATBEPKJaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPTaHMYECKUX COEAUHEHUM OT
KPaTHOCTU M TUIA KOBAJECHTHOM CBSI3U (G- U M-CBA3U), B3AUMHOT'O BIUSHUS aTOMOB U
TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHUKHU YIJIEBOJAOPOIHOTO
ChIpbs (HEPTh, NPUPOAHBIN Ta3, Yrojhb), CIOCOOBI €ro nepepadoTKU U MPaKTUYECKOE
MIPUMEHEHHE TIPOIYKTOB NMEepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOW 3HAHUU O ECTECTBEHHO-HAYYHBIX
MeTOJaX IO3HaHUs — HAOIIOJACHUU, HU3MEPEHUU, MOJCIUPOBAHUU, IKCIICPUMEHTE
(pealbHOM U MBICJIEHHOM ) U YMEHUS MPUMEHSTh dTU 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHITH OCHOBHBIC OINEPAIMH MBICITUTEILHON
NEATeIbHOCTH — aHaJIW3 U CHUHTE3, CpaBHEHUE, 000O0IIEeHHE, CUCTEMAaTHU3allUIo,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBS3€W — JIJII M3Y4YEHUs] CBOMCTB BEIIECTB U
XUMUYECKUX PEaAKIU;

c(hOpMHUPOBAHHOCTh YMEHHU: BBISBIATH B3aUMOCBS3b XUMHUUECKUX 3HAHHUH C
MOHSATUSAMH W TPEJCTABJICHUSMU JPYTUX €CTeCTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO IMOHUMAHUSl CYIIHOCTH MAaTEpPHAIBLHOTO E€IWHCTBA MHPA,
UCIIOJI30BaTh CUCTEMHBIE 3HAHUS 10 OPraHWYECKOW XUMUU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMHPOBAHHOCTh YMEHHUM: MPOBOJUTH PACUETHI IO XUMUYECKUM (opMysIam
U YpPaBHEHHUSIM XHMMHUYECKHX pEaKIHi C HMCHOJIb30BaHHEM (U3MUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HAXOXKACHUIO XUMHYECKOW (QOpMyIibl
BEILECTBA IO M3BECTHBIM MAacCCOBBIM JOJISIM XMMHUUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTH ra3000pa3HbBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH C
MO3UIIMHA KOJIOTHYECKOM 0€30IaCHOCTH MOCTECTBUS OBITOBOM U IMPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEeKa, CBS3aHHOM C TIepepabOTKOM BEIIeCTB, HCIOIh30BATh
MOJIYYCHHBIC 3HAHUS NJI TPUHATHS TPAMOTHBIX PEIICHUI MpoOJeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMHECH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO TUIAHUPOBATH U TIPOBOAMUTH
XUMUYECKUI SKCHEPUMEHT (TMOJIydeHUE M HW3YyYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KIACCOB H
KHUCJIIOPOJICOJICPKAIIUX OPraHMYECKUX BEILIECTB, PEUICHHUE HKCHEPUMEHTAIbHBIX
3a/lad O PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJCHUEM MPABUII
O0e3omacHoro oOpamieHusi ¢ BemecTBaMH U JabOpaTOpHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh IENb HCCICIOBAaHUS, TPEACTABIATH B pPa3nuuHON  (Popme
pe3yAbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHUIA:



coOJII01aTh TpaBUia KOJIOTHYECKH I€Je€CO00pa3HOro MOBEICHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHMS CBOETO 3I0pPOBbs, OKpYXKaroIIEH
IIPUPOIAHON CpeIbl U JOCTIIKEHUA €€ YCTOMYUBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JEHCTBUS HA JKUBBICE OpPraHU3MBI
ONpPEAECIEHHBIX OPTAHUYECKUX BEILIECTB, MOHMMAas cMbIch nokazarens [1IK;

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh IMPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATh IEJICHANPABICHHBIM IOUCK
XUMUYECKOW MH(POpMAIUU B Pa3IMYHBIX MCTOYHHMKAX (HaydyHas M y4eOHO-HaydHas
JuTepaTypa, CpeicTBa MaccoBoil mHbopmanuu, MHTEpHET U Apyrue), KPUTHUECKU
aHAJM3UPOBATh XMUMHUUYECKYI0 MH(OpMaINio, nepepadaTeiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer Konrpouabsnbl | IIpakTHyecku
o0pa3oBaTe/ibHbI
n NporpamMmbl 0 e padoThI e paboThbI
e pecypchbl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHu4ecKOi XMMHHU
[Ipeamer
OPraHNu4ecKou
xumun. Teopus
1.1 CTPOCHUS 8
OpraHUYECKUX
coenuHeHuil A. M.
byrneposa
Hroro mo pazueny 8
Paspgen 2. Yriesogopoabl
[IpenenbHble
JIEBOJAOPOJIBI —
21 | YHICROAOPOA 5
AJIKaHBblI,
LHUKJIOATKAHBI
Henpenenbabie
JIEBOJIOPOIBI:
29 yr AOpoX 14 1
AJIKEHBbI, AJIKaJIUEHBI,
AJIKUHBI
ApoMaThdeckue
2.3 YTJI€BOIOPO/IBI 8
(apeHnsr)
[Tpupoueie
HWCTOYHUKHU
2.4 4
YIJI€BOJOPOJOB U UX
nepepaboTka
l"asiorennponsBoHbIE
2.5 POH3BO 4 1
YIJI€BOJIOPOJIOB
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeAuHEHNs
3.1 Cruptsl. DeHon 11 1
Kap6onunbHsie
3.2 P 21 1
COEIMHEHUS:




KapOonoBebie

s¢upsl. XKups

AJIbJACTUAbI U KETOHBI.

KUCIOThL. CHOXKHBIE

3.3 VYrneBoasl

9 1

Hroro no pazneny

41

Pasnen 4. A3oTconep:kaiye opraHndeckue coeIMHeHus

AMUHBI.
4.1 AMWHOKHCIIOTBHL. 12 1 2
benku
Hroro no pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
51 BrIcOKOMOIEKYISPHBI 6 1
€ COCTMHCHUS
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOI'PAMME
11 KIIACC
Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBanme
Ne (ungposbie)
pa3aesioB M TeM Kontposabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMmmbl padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToma.
[Tepuonuueckuii
3aKOH U
11 Ilepuoanueckas 9
cucremMa
XUMHUYECKUX
anemeHToB /[l. W.
Menneneesa
Crpoenue
BEIlIECTBA.
1.2 11 1
Mmuoroo06pasue
BEILIECTB
13 XUMHUYECKHUE 19 1 3

peaxiuu




Wroro mo pazueny 39

Pa3nes 2. Heopranuveckasi Xumusi

2.1 Hemeramnsl 31
2.2 Merauist 23
Hroro no pazgeny 94

Pazgen 3. Xumus u sKu3HbL

Meto sl
HO3HAHUA B
3.1 9

XUMHU. XUMUSA U
JKU3Hb

Wroro mo pazueny 9

OBLLEE
KOJIMYECTBO YACOB | 102
T10 TIPOTPAMME




10 KVIACC

IHOYPOYHOE IIVIAHUPOBAHHUE

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KonTpoubH
ble padoThl

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbI€ pecypchl

[Ipeamer u
3Ha4YCHHE
OPraHNu4ecKon
XUMUH,
IIPEACTABIICHUE O
MHOT000pa3uu
OpPraHUYECKUX
COoeTUHEHNN

DIIEKTPOHHOE
CTpOEHHUE aToMa
yriaepoaa
(ocHOBHOE 1
BO30YX/IEHHOE
COCTOSIHHS).
BanentHeie
BO3MOXHOCTHU
aToMma yriepo/ja

XuMH4ecKas CBS3b
B OPTaHMYECKHX
COCTUHCHUSX.
MexaHU3MBbI
o00pazoBaHus
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
pasphiBa cBs3eH

Teopust ctpoeHust
OPraHN4YeCKUX
coequHeHud A. M.
byrneposa

Buaer uzomepun:
CTPYKTypHas,

NpOCTPaHCTBCHHAA.

ONEeKTpPOHHBIE
3¢ deKTH B




MOJIEKYJIax
OpraHUYECKUX
COEIMHEHUI

IIpencrasnenue o
KJTaCCU(UKAIIUU 1
CUCTEMAaTUYECKas
HOMEHKJIaTypa
(IUPAC)
OpraHNYECKUX
BEILIECTB

Knaccuduxanus
peakuuii B
OPraHNu4ecKou
XUMHH

Cucremarusanus 1
0000111eHNE 3HAHUI
10 TEME

AnkaHebI:
TOMOJIOTHYECKHI
psn, oOmas
(opmynna,
HOMEHKJIaTypa 1
n30Mepus,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIT

10

dusnyeckue u
XUMHUYECKHE
CBOIICTBA AJIKAHOB

11

Haxoxnenue
aJKaHOB B
npupoie. CriocoObl
MOJIy4eHUs U
MIPUMEHCHHE
aJIKaHOB

12

I{uknoanKaHsbl:
oOmas opmyna,
HOMEHKJIaTypa u
HU30Mepusl,
0COOEHHOCTHU
CTpOEHUS U
XUMHUYECKUX




CBOJCTB, CIIOCOOBI
TIOJIYYEHHUS U
IIPUMEHEHHUE

13

Pemenue
pacy€THbIX 3a/1a4
Ha OIpEJIETIECHUE
MOJIEKYJIIPHOM
(bopmyIbl
OPraHu4eCcKOro
BEIIECTBA MO
MacCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €TO
COCTaB.
Cucremaru3zanus u
000011eHE 3HAHUT
10 TeMe

14

AKeHBbI:
TOMOJIOTHYECKHI
psn, oOmas
(opmynna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI.
CrpykrypHas u
LHC-TPaHC-
HU30MEpHS ATKEHOB

15

duznyeckue u
XUMHUYECKHE
CBOMCTBA aJIKCHOB.
IIpaBuio
MapkoBHHUKOBA

16

CriocoObl
MOJTyYCHUS U
MIPUMCHCHHE
aJIKEHOB

17

IIpakTrueckas
padota Ne 1 o
teMe "llonyuenue
STUJIEHA U
U3Y4YEHHE €ro




CBOMCTB"

18

Pewenne
pacy€THbIX 3a/1a4
Ha OIIpe/IeIIeHuE
MOJIEKYJIIPHOM
bopmybl
OpPraHU4YeCcKOro
BeIllECTBA

19

AJIKaJTHCHEL:
COIIPSDKEHHBIE,
M30JIMPOBAHHBIE,
KyMYJIHPOBaHHBIE.
Ocob6eHHOCTH
3IIEKTPOHHOTO
CTPOCHHUS

20

XuMHUYecKue
CBOMCTBA
CONPSIKEHHBIX
JIINCHOB

21

CniocoObl
TTOJTYyYCHUS U
MIPUMEHEHHE
aJKaJuECHOB

22

ANKWHEL:
TOMOJIOTHYECKHUI
psn, oOmas
(opmynna,
HOMEHKJIaTypa,
ANIEKTPOHHOE U
MPOCTPAHCTBECHHOE
CTPOCHHE MOJIEKYII,
dbuzndeckue
CBOMCTBaA

23

XUMHYECKHE
CBOMCTBA AJIKWMHOB

24

KauectBenurie
peakuuu Ha
TPOMHYIO CBS3b

25

Cnoco0Obl
MOJTy4eHUS U
MIPUMEHECHHE
AJKHHOB




26

Pemenne 3amau:
pacy€Tsl 110
YpaBHEHUIO
XUMHYECKOM
peakuuu

27

Cucremarusanus
000011IEH1E 3HAHUI
0 TEME

28

ApeHbl:
FOMOJIOTUYECKU I
psn, oOmas
(opmyna,
HOMEHKJIaTypa.
DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI
OeH30J1a ¥ TOJIyoJ1a,
ux pusnveckue
CBOICTBa

29

XuMHU4ecKue
CBOICTBa apEHOB:
peakuuu
3aMelIeHUs

30

XUMUYECKUe
CBOICTBa apEHOB:
peakuuu
MIPUCOETUHEHMUS,
OKHCJIEHUE
rOMOJIOTOB O€H30.1a

31

OcobOenHocTH
XAMHAYECKUAX
CBOMCTB CTHpOJIa

32

Pewrenne
pacu€THbIX 3a71a4
Ha OoIpeesieHe
MOJIEKYJIIPHOM
(bopmyIbl
OpPraHUYECKOTO
BEILECTBA

33

Crioco05bl
MOJTy4eHUS U
MIPUMEHECHHE




apeHoB

34

T'eneTnueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJaccaMu
YIJIEBOJIOPOJIOB

35

Pacuérnl o
YpaBHEHUSAM
XUMHUYECKUX
peaKuui.
CucreMaTu3anuus u
000011IeHIEC 3HAHHI
10 TEME

36

[IpuponHsIii ras.
[TomyTHbIE
He(TsIHBIEC Ta3bI

37

KamenHnslit yroiss n
MIPOAYKTHI €TO
nepepadoTKu

38

Hedtp u ciocoOst
e€ mepepaboTKH.
[Ipumenenne
MIPOJIyKTOB
nepepaboTKu
Hedtn

39

I'enernueckas
CBSI3b MEXKTY
pa3IUYHBIMU
KJaccaMu
YTJIEBOJIOPOJIOB

40

FaJ’IOFeHOHpOI/BBOI[
HBIC
YrieBOAOPOAOB:
QJICKTPOHHOC
CTPOCHHC, pCaKIINH
3aMCIICHUA
rajorcHa

41

JlericTBHE MIEI0YESH
Ha
rajoreHInpou3BOAH
BIC.
BzaumoneiictBue




JIUTaJIOTCHAIKAaHOB
C Mardvem u
OUHKOM

42

CucreMaTu3anmsa U
0000111eH1e 3HAHUI
0 paszierny
"VYrneBoaopoisr"

43

Kontponbhas
paboTa 1o Teme
"YrneBonoposr"

44

[IpenenbHbIe
OJIHOATOMHBIC
CIUPTHI:
FOMOJIOTUYECKU I
psn, oOmas
(opmyna,
CTPOCHHE MOJIEKYII,
H30MepHs,
HOMEHKJIaTypa,
KJaccudukanus,
dbuzmdeckue
CBOMCTBA

45

XuMu4deckue
CBOMCTBA
MpeAeTbHBIX
OJIHOATOMHBIX
CITUPTOB

46

CnocoObl
MOJTYYCHUS U
MIPUMCHCHHE
OTHOATOMHBIX
CIIUPTOB

47

IIpocteie 3¢hupsi:
HOMEHKJIATYpa U
H30MepHs,
0COOEHHOCTH
(buznuecKkux u
XUMUYECKUX
CBOMCTB

48

MuoroaroMHEBIE
CIIUPTBHIL:
STUIIEHTJINKOJIL U




TIIMLEPUH, UX
¢busnyeckue u
XUMUYECKHE
CBOMCTBA

49

CnocoOsbl
MOJY4YECHHUS U
IIPUMEHEHUE
MHOT'OQTOMHBIX
CIIUPTOB

50

@DEHOJI: CTPOEHHUE
MOJIEKYJIBI,
¢duznueckue
CBOICTBA.
TOKCMYHOCTH
(dbenona

51

XuMHu4ecKue
CBOMCTBa (peHOJIa

52

CnocoObl
MONYYEHUSA U
IIPUMEHEHUE
(dhenona

53

[IpakTuueckas
pabota Ne 2.
Pewrenne
AKCIIEPUMEHTAIbH
BIX 33]1a4 10 TEME
"CrupThl U
henomnsr"

54

Cucrematusanus u
000011eHNE 3HAHUI
10 TEME

55

Anpaeruanl U
KETOHBI:
AIIEKTPOHHOE
CTpOEHUE
KapOOHUIBHOM
TPYIIIbL;
TOMOJIOTHUYECKHE
psizbl, oOmas
hopmyna,
HU30MepHs U
HOMEHKJIaTypa




56

Anbaerusisl u
KETOHBI:
¢buznyeckue
CBOMCTBA; peaKkLMu
IIPUCOETUHEHUS

57

Peaximu
OKHCJIEHUS U
KaueCTBEHHEBIE
peakuumn
albAETUIOB U
KETOHOB

58

CnocoObl
MOJy4YEHHUS
AJIbACTUI0B U
KECTOHOB

59

OIHOOCHOBHEBIE
IIpeNeIIbHEIE
KapOOHOBBIE
KUCJIOTHI,
0COOEHHOCTH
CTPOCHUS HX
MOJICKYIT

60

Nzomepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCIIOT, UX
dbuzuveckue
CBOICTBa

61

XuMudeckue
CBOMCTBA
MpeAeIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX
KHCJIOT

62

OcobenHoctu
CBOICTB
MYpPaBbUHOHN
KHCJIOTHI.
Mmuoroo06pasue
KapOOHOBBIX
KUCIIOT

63

OcobeHHOCTH




CBOMCTB:
HETIPEICIbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKapOOHOB
BIX KHCJIOT.
[IpencraBurenu
BBICIIHX
KapOOHOBBIX
KHCJIOT

64

ITonsatue o
TIPOU3BOTHBIX
KapOOHOBBIX
KHCIIOT

65

Crioco0s1
MONYYEHUSA U
IIpUMEHEHNE
KapOOHOBBIX
KHCIIOT

66

Crnoxubie 3pupsr:
TOMOJIOTHYECKHUI
psn, oOmas
(opmynna,
HM30MEepHUs U
HOMEHKJIaTypa

67

duznyecKue u
XUMHYECKHE
cBolicTBa 3(pupoB

68

Pemenue
pacu€THBIX 3a1a4:
10 YPaBHEHUIO
XUMUYECKON
peakuuu, Ha
olnpeeneHue
MOJIEKYJIIPHOM
(bopmyIbl
OpPraHUYECKOT 0
BEILECTBA

69

IIpakTrueckas
pabota Ne 3.
Pewrenne




JKCIIEPUMEHTAJIbH
bIX 3a4a4 110 TEMC
"KapOoHOBEIE
KHCJIOTHI.
Cnoxwusle 3¢upsr"

70

JKupsr: ctpoenue,
¢busnveckue u
XUMHYECKUE
CBOMCTBA
(ruapoiinz)

71

OcoOenHoctu
CBOWCTB KHPOB,
COZIepKAIINX
OCTaTKH
HeMpeenbHbIX
KUPHBIX KHCIIOT.
Kups! B npupose

72

Mpr11a Kak coytu
BBICIIIHNX
KapOOHOBBIX
KHUCJIOT, UX
MOIOIIlEE IECHCTBHUE.
Ilonsatue o
CHHTETHYECKUX
MOIOILIMX
cpencrBax (CMC)

73

I'enernueckas
CBSI3b
YTJII€BOJIOPOJIOB H
KHCJIOPOJICOCpIKA
IIUX OPraHUYECKUX
BEIIECTB

74

Pacuérnl no

YpaBHEHUSIM
XUMHYECKUX
peakiui

75

Cucrematuzanus u
000011eHNE 3HAHUI
110 TEME

76

Oo01mas
XapaKTePUCTHUKA
yIJIEBOJIOB U




KJTacCU(pUKAIUS
yIJ1€BOI0B (MOHO-,
- |
roJMcaxapuabl)

7

MoHocaxapusl:
¢buznyeckue
CBONCTBA U
HaX0XJICHUE B
pUpoJie

78

[Ipumenenune
TJIIOKO3BI, €€
3HAauYCHHUE B
KU3HEEATEILHOCT
U OpraHusma

79

Jucaxapuel:
caxapo3a, MaJIbTO3a
H J1aKTO3a.
Haxoxxnenne B
MPUPOJE U
MPUMEHEHHE
JMcaxapuaoB

80

[Tonucaxapuer:
CTPOCHHE
MaKpOMOJIEKYII,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHE

81

ITousarue 00
HCKYCCTBCHHBIX
BOJIOKHAX

82

Pemenue
pacyeTHbIX 3aJ1a4
Ha OIpeJieIeHre
JIOJIM BBIXOJa
MPOAYKTA PEaKLUU
OT TEOPETUYECKHU
BO3MOYKHOT'O

83

Cucrematuzanus u
000011eHrE 3HAHUI
o pazjaerny

84

KoHnTtponpHas




paboTa o Teme
"Kucnopoaconepx
arue
OpraHHYECKUe
coeMHEeHUs"

85

AMWHBI:
KJIacCU(UKaIus,
CTPOCHHE MOJIEKYII,
obmas ¢popmyia,
H30MepHs,
HOMEHKJIATypa 1
¢duznueckue
CBOICTBA

86

XuMHudueckme
CBOMCTBA
anuaTUIECKUX
aMHHOB

87

AHWINH: CTPOEHHUE
aHUJINHA,
0COOEHHOCTH
XUMHYECKUX
CBOMCTB aHMJIMHA

88

Crioco0sl
MOJTyYCHUS U
MIpUMEHEHHE
anraTUIECKUX
aMHHOB

89

AMHMHOKHCIIOTEHI:
HOMEHKJIaTypa U
H30Mepus,
dbuzuveckue
CBOMCTBA.
OTtnenbHEBIE
MPEACTABUTENH 0L
AMHHOKHCJIOT

90

XUMHYECKHE
CBOIiCcTBa
AMUHOKHCIIOT, UX
OHOJIOTHYECKOE
3HAUYCHHE
aMUHOKHCJIOT.
CuHTe3 U TuApoIInu3




HENTUI0B

91

benku kak
MPUPOTHBIE
MOJIUMEPHI;
CTPYKTYpHI OEIIKOB

92

XUMHYECKHUE
CBOMCTBA OEJIKOB

93

AzoTcoepkaiue
TeTEePOLUKINYECKI
€ COC/IMHCHMUSI.
Hykneunnosslie
KHCJIOTBI: COCTaB,
CTPOCHHE U
Ounosioruueckas
poJib

94

[IpakTnueckas
pabota Ne 4.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TeEME
"AzoTconepxaniue
OpraHn4ecKue
coequueHus"

95

[IpakTrnueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TEME
"Pacrio3HaBaHue
OpraHUYECKUX
coequHeHun"

96

KonTposbHas
pabora 1o Teme
"AzoTconepxarniue
OpraHUYeCKHe
coequHeHus"

97

OCHOBHBIC
MOHATHS XUMUHU
BBICOKOMOJIEKYJISIP
HBIX COEIUHEHUN U
METOIbI UX CHHTE3a
—TIONMMEepU3aIIUs




n
IIOJIMKOHACHCAIIUA

IImactMaccsl.
98 Yrunnzaus u
nepepaboTka

IJ1aCTUKa

DnacToMepsl:
HAaTypaJIbHBIN
99 P

CUHTETUYECKHE
Kayuyyku. Pe3una

Bomoxkna:
HaTypaJIbHEIE,
HCKYCCTBEHHBIE,
100 | cuHTETHUYECKHE.
[Tomumepsl
CITEIIMAILHOTO
Ha3HAYECHMS

[IpakTnueckas
pabota Ne 6.
Pemenue
9KCIIEpUMEHTAIIbH
BIX 3a/1a4 110 TEME
"Pacnio3snaBanue

101

II1acTMacc u
BOJIOKOH"

O06o06mIeHue 1
CHCTEMAaTU3aLH
HM3yYEHHOTO
Marepuaia 1o TeMe
"BricokoMoOJIEeK YIS
pHBbIE coeTMHEeHUS"

102

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102




YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1.

Pymutuc, I'. E. Xwumusa. OcnoBbsl oOmeit xummm. 11 kmacc: yuel. ams
obmieo0OpaszoBar. yupexxaeHuit: 6a3oBelii yposensb / I'. E. Pymsutuc, @. I'. ®enpamaH.

- 12-e uzn. - M. : [Ipocemenue, - 159 c. : w.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

10.

ME apa H.H. Xumus. Konrponsnbsie u npoepounbie pabotel. 10 — 11 kmaccer /
H.H.I'apa. — M.: [Ipoda, 2018 T.

Panmenkmit. A.M. Xumus. Jumaktuueckuii marepuan .10-11 xmaccoB: mocoOue mist
yautenen 001meoopa3oBaTebHBIX yupexkaenuii -M.: [Ipocsemienue, 2016- 144 c.
Panmenikuii, A. M. IlpoBepounsie paboTel Mo xumuu B 8-11 kimaccax: mocobue st
yuutens /M. Panenkwuii. - M.: [Ipocsemienue, 2021.

Xumus B Tabmumax u cxemax.M3mganue 2-e.CI16.:000 «Buxrtopwus mmoc», 2013.- 96

C.

I'apa H.H., I'abpyceBa H.M. Xumus. 3agaunuk ¢ «momomHukom». 10-11 kmacchr -
M.: IIpocBemenue, 2013r.

[IpumepHas mnporpamma cpeaHero (MOJHOTO) oOmero oOpa3oBaHHs MO XUMHH
(6a3oBbIit ypoBeHb). XHUMHSI : COOPHMK HOPMATHUBHBIX JOKYMEHTOB/ cocT. O./1.
Huectpos, A.I'. Apkanbe.-M.:/Ipoda, 2022-112 c.

Kyspmenko, M. E. Tectsl mo xumuu. 8-11 kmaccel : yuebnoe mocobue / H. E.
KysbpmeHnko, B. Epémun. - M. : Ok3amen, 2006.

Panenxuit. AM. Xumus. Qunaktuueckuit marepuan .10-11 xmaccoB: mocobue mmis
yuuTtesnei obueoopazoBaTenbHbIX yupexaenuit -M.: [Ipocsemenne, 2011.- 144 c.
Camoe  monHOe  W3JaHME  THUMOBBIX  BapMaHTOB  pEANbHBIX  3aJaHHUH
EIl'5.2014. Xumus/aB.-coct. A.C.Kopomenko, M.I'. Cuactuna.- M.: Actpens, 2022.-
187 c.- (GUIIN).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Beenure _ Breaurenannsiehttp://www.chemnet.ru ['azera « XuMus» U CAlT TSl yIUTEIS
«51 uay Ha ypoK XuUMHW»

http://him.1september.ru Equnas xomnexmust [JOP: [IpenmeTrnas kommekuus « XuMusi»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4dHBIE
skcriepuMenThl: xumus. Kostekius Poccuiickoro o0mieo0pa3oBaTenbsHOTO moprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickast onumnuajia MKOIbHUKOB IO XUMHUU
http://chem.rusolymp.ru Oprannyeckas XumMus: JICKTPOHHBIA YUeOHUK JIJIS CpeIHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: 3JICKTPOHHBINA YISOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUTSIK: XUMHS

http://www.chemistry.ru JluctaHiimonHas OJIMMIHA 1A IO XUMHUH:

TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTEeIbHBINA MTPOEKT



