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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpeHEro oOIero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DepepalbHOM TOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHU «CTpaTerun pas3BuTHS BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME E€CTECTBEHHO-Hay4yHOro oOpazoBaHus ydamuxcs 10 kmaccoB. M3ydyenue
npeaMeTa, peaqudyeMoe B YCIOBUAX AuBPEepeHIIMPOBAHHOTO, MPOGUILHOTO
oOydeHusi, MPU3BAaHO O00OecTeunuTh O0O0Ie00pa30BaATEIbHYI0 M OOIIEKYJIbTYPHYIO
MOJICOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO JJisl ajanTalii X K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU B COLIMYME, a TaKXKe JUIsl TPOJIOJKEHUS 00 yUeHUs
B OpraHM3aiusx NpopecCHOHAIBHOIO 00pa30BaHUs, B KOTOPBIX XUMUS SIBIISETCA
OJTHOM M3 MPUOPUTETHBIX JUCITUTUIHH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  PI'OC COO o B3auUMOOOYCIIOBIIGHHOCTH IIeJieH, coaepKaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(POPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil  obecrieunBaeT
HOJy4yeHHE NPEJCTaBICHUs O LEesIX, COJEp)KaHuHU, oOuIell crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OPraHM3alMOHHO-TUIAHUPYIOLIAsl, KOTOpasi MPEeyCMAaTPUBAET ONpPEICIICHHE:
OPUHLMIIOB CTPYKTYPUPOBaHUS W  IOCJIEIOBATEIBHOCTH  HM3yYEHHUS
yuyeOHOro  Marepuana, KOJMYECTBEHHBIX W  KAUeCTBEHHBIX  €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE 1JIs
M3yUeHUsI B  paMKaxX OTACNIbHBIX Mpoduied, mpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNbHBIM JIMHUSIM/pa3iesiaM Kypca;

e 1a€T MPUMEPHOE paclpeiesieHne Y4eOHOr0 BpEMEHU, PEKOMEHIyEMOT0 JIJIst
U3YYEHUS OTJEIbHBIX TEM;

elIpe/JIaracT MPUMEPHYIO  IOCIEI0BATeIbHOCTh HM3Y4YEHUS  y4yeOHOTro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO LIeTIeH U 3a/1au U3yueHUsl mpeMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMBbl CpeIaHero o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OMNPENENsIThCS B COOTBETCTBHHM C HAINPABIECHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHero oOlmiero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHOoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTYyUYCHUS] XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OpPUEHTUPOBAHO TAaKKE Ha pEIICHHE 3ajad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistomuMu ipeamMeTa «XuMHUs» Ha ypOBHE YIIyOJEHHOrO M3Y4YEHUs
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 0a3oBOro u yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs MpeaMera. JTa cucTemMa
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBLHOTO YBEIMYEHUS OO0BEMA 3HAHUM O XUMHUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3ydeHue mnepuoamdeckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHur, a TaKKe ¢ TOYKH 3pEeHHUS MEXaHu3MOB €€ oOpa3zoBanusa. 3ydeHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO PO uiIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaYeHue OyayT MMETh JIEMEHThl y4eOHOTro Marepuaina nmo oOmeid xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, DJIEKTPOJIN3a, NPEICTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMSI XMMUYECKOW  OpraHu3alMd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [IJIsI HW3YYEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHUE TpeaMeTa «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeaMera «XuMUs» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e popMupOBaHME TpENCTAaBICHUN: O MaTEpPUATLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUMN MPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHAHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOUHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

*eOCBOCHHE CHUCTEMbl 3HAHWW, JIEKAUIMX B OCHOBE XHMHUYECKOU
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHMsSI XUMUYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

» popMupoOBaHUe y oOyyJarommuxcs OCO3HAHHOT'O MOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEeM COBPEMCHHOW XUMHH, IS OOBSICHCHHS M
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBEHHOHN JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

o yTyOJICHUE TIPEJICTABIICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISI TIPUOOPETCHHMsSI yYMEHHH OpPHUEHTHUPOBATHCA B MHUPE BEIIECTB H
OOBSCHCHHUS XUMHUYCCKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTHYCCKOM JIEITEIbHOCTH ¥ IIOBCETHEBHOM KU3HH.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XUMUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIIUTAaHUE YOEKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKECHHUS
K TIpOIleCCy TBOpYeCTBa B OOJACTH TEOPETHUECKUX U TMPHUKIATHBIX
UCCJIeIOBaHUMN B XUMUH, dbopmupoBaHue MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

epa3BUTHEC MOTHBAIIMM K OOYYCHHI0O W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e PA3BUTHE IM03HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX
criocoOHocTel oOydarommxcs, (GOPMHUPOBAHWE Y HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e popMupoBaHHE yMEHUH H HABBIKOB Pa3yMHOTO MPHUPOOMOIL30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 102 wacos: B 10 kmacce —
102 yaca (3 yaca B HeZIeJIIO).



B pamkax peamuszanuu npeamera  «XHUMUSD» B YPOYHON JEATCIBHOCTH
ocylIecTBIIsIeTCs TpodopreHTarmoHHas padota B 10 kiacce.

COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHUYEeCKO XUMUM.

[Ipenmer W  3HAYEHHWE  OPraHUYECKOW  XHMMHUH, [MPEACTABICHUE O
MHOT000pa3uu OPraHNIECKUX COSTUHECHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMS. BajleHTHbIE BO3MOKHOCTHM aTOMa yrjepojaa. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAUHEHUSIX. THUMbl TUOPUAM3ANMN AaTOMHBIX OpOuTaNei
yraepojaa. MexaHu3mMbl 00pa30BaHus KOBAJICHTHOW CBsI3U (OOMEHHBIN M TOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, n1BOMHAsE W TpoiHas cBs3b. CrocoOBl pa3pbiBa CBSI3EM B MOJIEKyJax
oprannueckux BemiecTB. [loHaTHE O CcBOOOAHOM panukane, Hykieopuiae W
anexkTpoduIe.

Teopusi cTpoeHUsi oOpraHuueckux coenuHeHuit A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabl H30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHuyYeckux BemiecTB. [loHatue o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBmanbHBIE Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobeHHOCTH W KIaccU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIbITHI MO MPEBPAIICHUI0 OPraHMYECKUX BEUIECTB IPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE WM TOPEHHUE), KOHCTPYHPOBAHHME MOJIENIEd MOJEKYJ
OPraHUYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omosioruueckuii pssl aakaHoB, obuias popMyia, HOMEHKIATypa U
u30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHME MOJIEKY aJKaHOB, SP°-



rudpuau3anns aToMHbIX opOuTaneil yriaepoja, o-cBsizb. DU3MUECKUE CBOICTBa
AJIKaHOB.

XHWMHUYECKAE CBOMCTBA QJIKAHOB: PEAKLUHMM 3aMELICHUS, H30MEPHU3ALNH,
JNETUAPUPOBAHMS, UUKIA3ALNN, TUPOIN3a, KpeKUHra, ropenus. [Ipencrasnenue o
MEXaHNU3ME PEAKIINI PaJUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B mpupozae. CriocoObl MOAyUYEHUsI U IPUMEHEHUE AIKAHOB.

Huknoankanel. O0Owmwas ¢popmysna, HOMEHKIATypa U uzoMepus. OCoOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTaH, IMKJIOreKCaH) LMKI0adkaHoB. CrnocoObl MOJyYeHUs |
IPUMEHEHHE [TUKIOAIKAHOB.

Ankenbl. ['omonornueckuii psj amkeHoB, oOmas (opmysia, HOMEHKIATYpA.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN —aJKeHOB, SpP*-
rudpuau3anus aTOMHBIX opOuTtaneidl yriepona, - W m-cBA3U. CTpyKTypHas u
reomeTpuueckas (uuc-TpaHc-) uzomepusa. Dusznyeckue CBONCTBA AJIKEHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKUHMHM NPHUCOECAUHEHUS, 3aMEIICHHS B O-TIOJIOKEHUE
Opy ABOMHOHN CBA3W, MOIUMEpu3aluu U okucieHus. [IpaBwio MapKoBHUKOBA.
KauecTBeHHbIE peakiuu Ha JBOHWHYIO CBA3b. CrocoObl MOMyYeHUs: U TPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus aakaaueHoB (CONpsKEHHbBIE, N30JIMPOBAaHHBIE,
Kymynuposaruvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHUS M XUMUUYECKUX CBOWCTB
COnpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX TUueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudueckuit psan ankuHOB, 001mast Gopmyina, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKMHOB, SP-
rudpuan3alus aTOMHBIX opOuTaneid yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TPUMEPU3ALNH, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIINX KOHUEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIEC peakinyu Ha TPOMHYIO CBs3b. CIIOCOOBI OTydeHUS
Y IPUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonOrnyeckuili psii apeHoB,
obmiast popmyna, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOIICTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHHS B O€H30IbHOM KOJIBLIE U
YIJIEBOJLOPOJAHOM pPaauKale, PEeaKUUHU NPUCOECIWHEHUS, OKHCJIECHHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OpPUEHTUPYIOIIEM JEWCTBUHM 3aMECTHUTEIICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CrocoObl MOTy4eHUST U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOJLOPOIOB.



[Tpuponnsiii ra3. [lonytHeie HedTaHbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslii yroiap U npoayKTbl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MEnoun. B3anMOIEeNCTBUE IUTajlOT€HAIKAHOB C MAarHME€M M LHUHKOM.
[Tonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHEHUSX. HcnonwzoBanue
raJIOreHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUYECKHUX CBOWCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkIuii  yriieBOJOPOJIOB Pa3IMYHBIX KJIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJEHCTBHE alleTWJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepoja ¥ BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJydeHUE OJTHICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomyieHHE C¢ Kosuiekiusmu «Hedtb» u «Yromby,
oOpa3sllaM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIHPOBAHUE MOJIEKYJ
YII€BOJOPOI0B U FaJlOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coeJHHEHHU.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJa M 9TaHojia). ['oMojoruueckuit psa, obmas dopmyna, H30MeEpHs,
HOMEHKJIaTypa U kinaccuukanua. Dusmdeckue CBONCTBA  MPEACIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCICHHUS,
B3aUMOJICMCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHUCJIOTAMHU.
KayecTtBeHHas peakuusi Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHUPTHI — ASTWJIEHIVIMKOIb U TIULEpUH. DPuzndeckue u
XUMUYECKHE CBOWCTBA: pPEaKIUU 3aMEILCHUS], B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [IpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBue Ha opranu3M 4esnoBeka. CrnocoObl TMOJy4eHUST W TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.



®eHon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIMSHHUE THUIAPOKCOTPYNIBI U
O0enzosibHOrO sigpa. dusnueckue cpoiicTBa (eHosna. OCOOCHHOCTH XUMHUUYECKHX
cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl ostydeHust ¥ npuMenenue penona. GenonpopmaibaeruaHas cModa.

KapOoHumnbHble coeTMHEHUS — abACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMoNOruyeckue psjabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUI0B U
KETOHOB.  XUMHMYECKHE  CBOMCTBA  aJbJETrMJOB M  KETOHOB:  pPEaKIUu
npucoeaquHeHns. OKHUCIEHUE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJIbJICTUIbI.
Cnioco0bI oJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeJIeNbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HoMeHkIaTypa. dusnyeckue cBonCTBa
OJIHOOCHOBHBIX MPEJICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepudUKaIuU, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJHOTO paJuKaja.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEJETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCHUKAPOOHOBBIX KHUCIOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus U
HOMEHKJIatypa. DPu3znueckue M XMMHUYECKHE CBOWCTBA: THAPOIU3 B KHCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA )KUPOB: THAPOIIU3 B
KHUCIION M 1mIeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakto3a, pubo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoze. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIbIACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IlpumeHeHWe TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaromye U1 HEBOCCTAHABIMBAIOIINE TUCaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOT€Ha U
LHEJUTI0NIO3bl. DU3MYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMAPOJIN3, KAYeCTBEHHAs PEakuus C MOAOM. XHMHUYECKHUE



CBOICTBA LIEJUIIOJIO3BI: TUAPOJIU3, ModydyeHue 3(pupoB uemnono3bl. [loHstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX MPEBpAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE JTUJIOBOIO CIIMPTA B aJbJErMJl HAa PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO MCIIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
auammuHacepeopa(l) u  ruapokcuaom  meau(ll)), peakuus raMIEepUHA €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE PAacTBOpPA TIOKO3bl ¢ rumapokcugom meau(ll), B3aumosericteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
(denoib, «KapooHoBbie KUCTOTHI. CIOKHBIE Y3PUPBD».

A3oTcoaep:Kkaniue OpraHndecKkue coeJuHeHusl.

AMMHBI — OpPTaHUYECKHUE MPOM3BOJIHBIE aMMHaka. Kiaccudukaruss aMUHOB:
anudpaTUyecKue W apOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE M TPETUYHEIE.
Crtpoenne monekyn, obmas Gopmyina, U3oMepusi, HOMEHKIaTypa U (U3HUYECKHe
cBoicTBa. XMMHUYECKOE CBOWMCTBA anuaTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TNEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMaruyeckoro psaa. CrpoenHue
aHwiMHA. B3anMHOe BiHMsSHUE TPYNI aTOMOB B MoJjieKylsie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHMiuHA. KauecTBeHHble peakiuu Ha aHuiIuH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOCH30IA.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTaenbHbIe TPECTaBUTENH O
AMUHOKHUCJIOT: TJHWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklusi TMOJUKOHJECHCAIUA, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHrEe aMUHOKUCIOT. CUHTE3 U TUPOJIU3 MENTH/IOB.

benku kak mpupomHbie monumepsl. [lepBuuHasi, BTOpuYHAs M TPETHYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OENKOB: THAPOJH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCNEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHUe O€NKOB B BOJIE, J€HATypamusi OEIKOB MpHU HarpeBaHUU, IBETHbHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYeckue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BricokomoJieKkyJIIpHbIE COeIMHEHUS.



OCHOBHBIE MOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COE€IMHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIHSL.

[Tonumepubie Mmatepuanbl. I[lmacTmacchl (MOMUATUIIEH, TOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DIIaCTOMEPHI: HaTypaJbHbIN KayuykK, CUHTETUYECKUE Kay4dyKu
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, HMIEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonumepsl CIIEeIIMATIBLHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MOJUMEPHI, OMOopa3iaraeMble OJIMMEPHI).

ODKCIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
03HAKOMJICHHE C 00pa3liaMu IMPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yyKOB, PEIICHUE OKCIEPUMEHTAIBHBIX 3a7auy 1o TemMe «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHONH (QOpMyNbl OPraHMYECKOro COEIUHEHUS IO
MAacCOBbIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOUM  (OpMYJIbl OPraHUYECKOrO COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWMCTB WM CIIOCOOOB
IIOJIy4YEHUS, ONPENCICHHUE JOJU BBIXOJA IPOAYKTA PEAKIUU OT TEOPETUYECKHU
BO3MOXHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMETHBIX CBSI3€M NPU U3YYEHUH OPTAaHUYECKON XMUMUHU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX TOHSATHM, TAaK W IOHATHM, NPUHATBIX B OTAECIBHBIX IPEAMETaX
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaims, HaOIOIeHNEe, HW3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHNUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIIMYMHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Mmacca.



buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTadOIU3M,
HACJEJICTBEHHOCTh, ABTOTPO(MHBIA U TeTepOTPO(HBIA THUI NUTaHUS, OpOXKEHHE,
(doTtocuHTE3, JbIXaHWE, OEJKU, YIIEBOAbL, JKUPbI, HYKIEHMHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadusi: nose3Hble HCKOMIAEMBbIE, TOILIUBO.

TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMUS,
MOIOIIME CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

IIJTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMA ITPOI'PAMMBI 110 XUMUN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHCTEMHO-AESTEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMS BBIJICJICHBI CIEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OOyJarolUMHCS POCCHMCKONW TPaKJaHCKOM MJICHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEICIICHUIO; HATMUYNE MOTUBAIIMH K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYpPHI; CHIOCOOHOCTh CTaBUTH LIEJIU M CTPOUTH
>KM3HEHHBIE IIJIaHEI.

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHMHUS» OTpakaroT
c(hOpMHUPOBAHHOCTh OIBITA IIO3HABATEIBHOW W TMPAKTUYCCKON JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce pean3aiui 00pa3oBaTeIbHOM IeATEILHOCTH.

JIMYHOCTHBIE PpE3yJIbTaThl OCBOCHHS TMpeaMeTa «XHMHUS» OTpPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIBHOW W TMPAKTUYCCKON JEATCIBHOCTH
oOydJaromuxcs B MPOIECCe pean3aliid 00pa3oBaTeIbHOW AEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

0CO3HAHHUS 00YYaIOIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YB)XEHUS K 3aKOHY M TIPaBOIOPSJIKY;

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUN YYCOHBIX M IMO3HABATCIBHBIX 3aJ1ay, BHITTOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHWMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATM3E PA3IMUYHBIX BUAOB YUCOHOMH IESITEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:



IIEHHOCTHOT'O OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HacCJEIUIO
OTCYECTBCHHON XHMMH;

YBaXXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS,

CIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS TOCIEICTBHI
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUsI IIEHHOCTEHW 370pOoBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIrOICHUST TIpaBUJI OE301acHOTO OOpaIlleHHs C BEIeCTBAMU B OBITY,
MOBCEJHEBHOM KU3HU, B TPYJOBOM JI€SITEILHOCTH;

MOHMMAaHUS 1EHHOCTH MpaBWI HWHIUBUIYAJIbHOTO H  KOJUJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHHUS TMOCIEICTBUI M HENPHUATHS BPEIHBIX NMPHUBBIYCK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrHMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUU NPaKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyJAa U pe3ysibTaTaM TPYJI0BOU NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOM TpaeKTOpUHU
oOpa3oBaHus, Oynymied mpodeccud M peann3alid COOCTBEHHBIX >KM3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrN4eCKOro0 BOCIIMTAHUA:

AKOJIOTUYECKHU 11€JIECOO00PA3HOT0 OTHOIIEHUS K MPUPOJE KAK HCTOYHUKY
CYyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPoOeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHON CpEIbl;

OCO3HAHUS HEOOXOJIMMOCTH WCIOJIb30BAHUS JOCTIXKCHUN XUMHUU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, MPUHOCAIIUX Bpell OKpYyKaroen
IPUPOJHON cpesie, YMEHUsI MPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEHCTBUHN U MIPEJOTBPAIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeIbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTM Y YMEHHS AaKTHMBHO TPOTUBOCTOATH HEOJOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyK{ U OOIIECTBEHHON MPAKTHKH,

NOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
npeAcTaBiIeHUs 00 OKPY)KAroIeM MHUPE KaK O €IMHCTBE IMPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS COBPEMCHHOMU
IIUBWIN3AIMA: B €€ TYMaHUCTUYECKOW HAIMPABICHHOCTH W BaXKHOW pOJIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHON KYJIBTYpPbl, B PEHICHUM TJIOOATBbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIICUCHUN
YCIIOBUH YCHIEITHOTO TPYJia U SKOJOTHYCCKH KOMGMOPTHOM JKM3HU KaKJIOro dYJieHa
00111eCTBa;

€CTeCTBEHHO-HAyYHON TI'pPaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHMUSI, MCTOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
MoJTydyaeMble 3HAHUS I aHAJIu3a M OOBSICHCHHS SBJICHUM OKPYKAIOIIEr0 MUpa U
MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUS JieJIaTh 000CHOBAHHBIC 3aKJIFOYEHHUS Ha
OCHOBE HAy4YHBIX (AKTOB W HWMCIOIIUXCSH JAHHBIX C IEJIbI0 IOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB,;



CIIOCOOHOCTH CaMOCTOSATENbHO HCIOJIB30BaTh XHUMHUYECKHE 3HAHHUA IS
perieHust mpobyieM B peaabHBIX )KU3HEHHBIX CUTYaIHX;

UHTEpeca K MO3HAHUIO0, UCCIIe10BaTEIbCKON A TeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpephlBHOMY 00pa3oBaHHUIO U
caM000pa3oBaHUIO, K AaKTHBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUW 10 XHMHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B paziuyHbIX chepax npodeccuoHaTbHOM
TeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YJIbTATbl OCBOCHUA IIPOTPAMMBI 110 XMMHH HA YPOBHC
CpCaHCTO O6H.[CI‘0 06pa3OBaHI/I$I BKJIIOYAIOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG}KHPGHMGTHBIG) O6III€HayLIHI)Ie MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H Cl'IeIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYKaX (MaTepI/ISI, BCUICCTBO, DHCPIrUA, ABJIICHUC,
Imponecc, CucCTeMa, HaquBIﬁ (1)aKT, IMPUHIHAII, TUTIOTC3a, 3AKOHOMCPHOCTh, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6JI}0I[CHI/Ie, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
T'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CTIOCOOHOCTH 00 yUaroIIuXcs UCTIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHMS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTUKE.

MeTtanpeaMeTHbIEe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYJISATHBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA

1) 6a30Bble JJOrH4YecKHe aeicTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJIBTAThI AEATEILHOCTH C MOCTABICHHBIMHU IETAMU;

WCMOJIb30BAaTh IMPU OCBOCHUW 3HAHUM MPUEMBI JOTHYECKOTO MBIIIICHHUS
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Il OOBSICHEHHUSI OTACIbHBIX (DAKTOB M
SIBIICHUI;



BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KJIAacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXJeHUs] (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SBJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABIICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBHUA:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
PEeaKLHnii;

dbopMyTUpOBATH MM U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS W OCHOBBI JIJIs1 (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMHM CaMOCTOSITEJIBHOIO IUJITAHUPOBAHUA M TPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOIAOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUpOBaThH
0000ITIeHNS ¥ BBIBOBI OTHOCUTEIIBHO TOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIEOBATEILCKOM M IMPOCKTHOU
NEATeIIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHHIO pa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4HO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIpPaBOYHBIE TOCOOUS,
pecypcel MlHTEpHETa), aHATM3UpOBaTh WH(OPMAIIMIO PA3IUMYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI MPH TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;



MpUOOPETaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadecTBe CpeAcTBa mpu pabdoTe ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

HNCITIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIe 1eiiCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0OCYK1a€MOM TEMBI B X0J1€ IMajIora U/Win
JTMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITOJHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOTO MPoeKTa, U (POPMYyIUPOBATH BHIBOIbI
o pe3yJibTaTaM MNPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIACOBAHUSA TMO3UIUN B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

PerynsiTuBHBbIe YHHBepcaJIbHbIE YUueOHbIe 1elicTBUS:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYILIECTBIISITh CBOIO TO3HABATEIBHYIO
NEATENBHOCTh, ONpenessiss €€ LeJd W 3aJa4d, KOHTPOJUPOBATh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TPEIaraéMblii aJIrOpUTM JEUCTBUHN TpHU
BHITIOJTHEHUN YYEOHBIX U HWCCJIEJAOBAaTENhCKUX 3a/ad, BBIOMpATh Haunboee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE caMoOaHajau3a |
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ylbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YriyOJIE€HHOM
YpPOBHE Ha YPOBHE CpeaHero oOIiiero oOpa3oBaHHMsS BKJIIOYAIOT creru(uyecKkue
JUIsl y4eOHOTrO npeaMeTa « XUMUs» HaydHble 3HaHUs, YMEHUS U CIIOCOOBI IEUCTBUI



[0 OCBOEHHIO, MHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JESITEIbHOCTH
MO TMOJYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUNU B PA3IMUHBIX YYEOHBIX
CUTYyallMsX, a TAK)XKE B PEAJIbHBIX )KU3HCHHBIX CUTYalUAX, CBA3AHHBIX C XUMHeil. B
NporpaMMe IO XWMHUU MPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI MO TOJaM
M3y4YCHUS.

10 KJJACC

[IpeameTHble  pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, YHEPTETHUYECKON U
MUIIEBOM O€30MacCHOCTHU, B Pa3BUTUM MEAUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HUCTOYHUKOB DHEPTHH, B obOecrieueHU U palMOHAIBHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CpEIIE;

BIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIAraroIne NOHATHS — XUMUYECKUHN 3JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
obojoyka aroma, S-, P-, O-aToMHbIE OpOWTAM, OCHOBHOEC U BO30OYKIAEHHOE
COCTOSIHMS aToMa, THUOpUAM3allMs AaTOMHBIX OpOWTalNei, HOH, MoJieKya,
BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHATbHAS
rpynmna, pagukain, CTpyKTypHble ¢Gopmyibl  (pa3BEPHYTHIE, COKpalll€HHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTMYECKHA PsJ, TOMOJIOTH, YTIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEPIKAIllUE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHSI OPraHMYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallleHUus] JHEPrUM IMPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUSA, JICKAIIUE B OCHOBE
MMOHUMAHHSI TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaKlHi, TePMOJUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AUMHOM BIIMSHUM aTOMOB U TPYIIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dexTor, opueHTanTs! | u Il pona);
(akTONMOTHYEeCKNE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M OE€30MacHOM
WCIIOJIb30BAaHUU BAXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUUYECKOU
NEATeNIbHOCTH ~ YeJIOBEKa, OOIIMX  HAYYHbIX  OPUHUUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MpUMEPE MPOU3BOACTBA METAHOJIA, TEPEePabOTKU HEPTH);



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHaBJIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITHUS MPHU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHU;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMI M PaCKphIBaTh WX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTENIPHBIX ~ PEAaKIUA  TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHui, peakluuid HOHHOro OOMeHa NyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

U3rOTaBIMBATh MOJEIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsI WILTIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYCHHBIX
OpraHWYeCKUX BEHIECTB IO WX COCTaByY W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/TpyIme COeIWHECHHWH, JlaBaTh WM Ha3BaHUS TI0 CHCTEMaTHYECKOM
Homenkiarype (IUPAC) u npuBOoauTh TpUBHAIBHBIC Ha3BaHMS JJI OTACIIBHBIX
npeACTaBUTENICH OpPraHMYeCKUX BEIISCTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIICPHH,
ATWICHIJINKONb, (eHOo, (QopMajbAeTu/l, aleTaldbIeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MaJbMUTUHOBAsA KUCJIOTHI,
[IMLWH, aJaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HU30TIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHUPOBAHHOCTh yYMEHHUS ONPENENATh BHUJ XUMHUYECKOM CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBaJEHTHAasT W WOHHAas CBfA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytiepoBa /s 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
duznueckre W XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEACTABUTENICH Pa3THYHBIX
KJIaCCOB OPraHMYECKHUX BEILIECTB: AJIKAaHOB, [IUKJIOAIKAHOB, aJIKEHOB, aJIKaJEHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, AaJbJETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3(PUPOB, JKUPOB, HUTPOCOCTUHCHUIA U
aMWUHOB, AMHHOKHCJIOT, OEIKOB, yIIeBOAOB (MOHO-, JU- W TOJIMCAXAPHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUHUl C MCHOJIB30BAHHEM CTPYKTYpPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHSI TOJATBEPKIAaThb HA KOHKPETHBIX MpUMEpaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUN OT



KPaTHOCTU U TUIMA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chipbsi (HedThb, MNPUPOAHBIM Ta3, Yroib), CHOCOOBl €ro mnepepaboTKu U
MPAKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAaHUU O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM U MBICIIGHHOM ) U YMEHHUSI IPUMEHSITh 3TH 3HAHUS;

c(hopMUPOBAHHOCTH yMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTUTEILHON JESATEILHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBSI3EH — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITh B3AUMOCBSI3h XUMUYECKUX 3HAHUN C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAaHHOTO TMOHMMAaHHUs CYIIHOCTH MaTepUaJIbHOTO E€IMHCTBA MHDA,
UCIIOJI30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XMUMUU IS OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUYECKUM
dbopMynaMm U ypaBHEHHUSIM XHUMHUYECKHX PEAKIMI C MCIOIb30BaHUEM (U3HUECKHUX
BeIMYMH (Macca, OO0BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PacUEThl MO HAXOXKIECHUIO XMMHYECKOU
(dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMIA: MPOTHO3UPOBAThH, AHATH3UPOBATH U OIICHUBATH
C TO3ULHUHA  DKOJOTHYECKOH  O€30MacHOCTH  IIOCJIEICTBUA  OBITOBOM H
IIPOU3BOJCTBCHHOM JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadOoTKOM
BEIIECTB, UCIIOJIH30BATh MOJYUYCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
mpo0JIeM B CUTYyallusX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI 3KCIEPUMEHT (MOJIYYEHUE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACIO3HABAHWIO OPTaHMYECKUX BEIECTB) C COOJIOCHUEM TMPaBUII
O6e3omacHoro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM 00OpYIOBAHHUEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B PasIU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHHIA:



co0JII01aTh MpaBUiIa SKOJIOTHYECKU 1EeIeCO00pa3HOTro MOBEACHUS B OBITY U
TPYIOBOW JEATEIIBHOCTU B LEJAX COXPAHEHUS CBOETO 30POBbs, OKPYKAOLIEH
IIPUPOIHON Cpelbl U JOCTHIKEHUA €€ YCTOMYUBOIO pa3BUTHS,

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JEHCTBUSI HA JKUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIch nokasarens [1IK;

aHANIM3UPOBATH LIETECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEUIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIB3a;

c(OpPMHUPOBAHHOCTh YMEHHUMN: OCYILECTBISITh LEJICHANPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYIO MH(pOpMaIHIOo, nepepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3a7aueii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
https://myschool.edu.ru/
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' IIUKJI0AJKaHbI https://myschool.edu.ru/
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomaTuiecKue yriaeBo0poabl (apeHbl 8
P e AOPOAEL (apeHbl) https://myschool.edu.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bubmuoreka [JOK
2.5 l"aioreHnpon3BOAHBIC YIIIEBOJOPOJIOB 4 1
P A e AOPOA https://myschool.edu.ru/
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHeHUs
bubnuoreka [JOK
3.1 Cruptsl. DeHon 11 1 »
https://myschool.edu.ru/
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

3.2 ketoHbl. KapboHoBbIe KUCIOTHI. ClIOKHBIE 21 bubmiorexa LIOK
https://myschool.edu.ru/
a¢upsl. XKups
bubmmoreka [{OK
3.3 h% 9
HICBOH https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
4.1 AMUHBI. AMHHOKHCITOTHI. benku 12 bubmmorexa [IOK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 l:tfrij:jlpllx/?cjogi I;u.ru /
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

JIéskun A.H., AxuronepHoe o6mectBo «M3narensctBo «IIpocsemnienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https:/myschool.edu.ru/



