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YUUTEJIh XUMUHU U OMOJIOTHU



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickort denepanmmny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOTpaMMBbl  CPEAHEro O0IIero 0o0pa30BaHUsA
(®OIT  COO), npencraBaeHHbIX B PeaepaqbHOM  TOCYAapCTBEHHOM
obOpazoBarenpbHOM cTanmapre COO, c¢ yuérom KoHmenmmu mnpenogaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
denepanuy, peamu3yIOlMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBbI, U
OCHOBHBIX moyIokeHnd «CrTpaTerum pa3BuTUs Bocnutanuss B Poccuiickoi
deneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEIAECICHHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHsI 00YYAIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YPOBHE COCTaBUIIU
koHnentyainbHble mojioxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICNIEH,
COJIepKaHUsl, pPe3yJbTaTOB OOy4YeHUs] U TPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o0mreo0Opa3oBaTeIbHON OpraHU3alMM, SIBISIETCS HEOTHEMJIEMOM YacThl0 MX
oOpa3oBaHHOCTH. OHO CHYXUT 3aBEpIIAONIMM JSTalOM peajlv3alld  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEW, MNPUCYIIHX
LEJIOCTHOM CHCTEME XHMHUYECKOTO 00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJioBeKa, a TakKKe OKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBbI0 M TIpUpPOAHOW cpene. Peanmsyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha ypoBHE cpeaHero ooOiiero o0pa3oBaHUs CPeICTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE U TOCTPOEHUE KOTOPOTO ONPEACIICHbI B
nporpaMme 1O XUMUU C y4€TOM CHenuUKd HayKu XUMHUH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MATEPUATLHOM >KM3HU OOIECTBA, a TaKkKe C Yy4ETOM
oOmMX weaeld M MPUHLHUIIOB, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasonanus B Poccutickoit deneparu.

XUMHsI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MTPAeT 0COOYI0 poJib B
COBpEMEHHOW IMBWJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KaIOIeM MUpPE KaK O €IMHCTBE
NPUPOJIBI U YeJIOBEKa, KOTOpoe (HOpMHUPYETCS B XUMHH HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUSI B3aUMOCBSA3U MEKITY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEHCTBYSl C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI 4aCcThI0O MUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W SKM3HM KaxJoro ujeHa oOuiectBa. CoBpeMEHHas XMMHS KakK Hayka
CO3UJAaTENbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€Ha Ha pEIICHUE
IJI00ABHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHSI YENOBEYECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPAHbI 3[I0POBbS.

B cootBercTBUM ¢ OOmMMH LEMSIMH M MPUHIUIAMH CPETHET0 OOIIero
oOpa3oBanus conaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHD
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYJIbTYPHYIO MOJITOTOBKY
oOydJarmomuxcd, HEOOXOAUMYI0 UM JJIsi  BbIpAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOIO BKJIOYEHUS B JKU3Hb COLMYMAa, MPOJOJIKEHUS
o0pa30oBaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsitoliiMU ~ TIpeIMEeTa  «XUMHUSD»  SIBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOIass W HEOpPraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUU 0 HEOPTaHUYECKOM XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOIIEH XUMUH) U
opraHnyeckor xumuu. @OpMHUPOBAHME NTAHHOW CUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera O00eCreyrMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHu4ecKass XHMHS» C(HOPMUPOBAHA B NPOrpaMMe IO XHMMHUHU Ha OCHOBE
CUCTEMHOI'O TOJXOAa K M3y4yeHUI0 Y4YyeOHOro wmartepuaia U 0OyClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM Ha  ONpene’EHHbIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHUMHH BEIIECTBA
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCHYECKOM TEOPUM CTPOCHHUS OPTaHHYECKUX
COCIMHEHUW, a TakKke Ha YPOBHE CTEPEOXMMHUYECKHX U JJIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHuss o0 U3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHU — OT YTIJIEBOJOPOJIOB 0 CIOKHBIX OMOJIOTHYECKH
aKTHBHBIX COEAUHEHUH. B Kypce OpPraHM4eCcKOM XHWMHUH IIOJIY4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs MEPBOHAYAIIbHBIC
IPEICTABICHUS O XUMUYECKON CBSI3M, KIACCU(PUKALUOHHBIX MMPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKOM pEaKI1u.

[Ton HOBBIM yriioM 3peHHs B mpeaMere «XuUMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3Y4YEHHBI Ha YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
TEOPETUYECKH Marepuan M (PAKTOJIOTMYECKHE CBEACHHMS O BEUIECTBAX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOYyYaroIIUMCS TPEIOCTAaBIACTCS BO3MOXHOCTh OCO3HAaTh 3HAYCHHE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX IMO3UIH,



riy0Xe TMOHATh HCTOPUYECKOE U3MEHEHHEe (yHKUMH HSTOro 3akoHa — OT
o0oOmaromie 10 00BSICHSIONIEH U TPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEaKIHUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnojHsiercas B Kypcax 10 m 11 xkmaccos
AIIEMEHTAMHU COJICPKAHMS, HMEIOMIMMH KYJIbTYPOJIOTHUECKUNH € TMPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojb B IMO3HABATEIbHOM M MPAKTUYECKOM
JEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX
npobiieMax, CBA3aHHBIX C XUMHEW, KPUTHUECKH OCMBICIMBATh WH(DOPMALUIO U
OpUMEHSATh €€ MJisi TIOTNOJHEHUS 3HAHWM, PEIIeHUs] HWHTEUICKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1enom conepkanue ydueOHOTO
npenMera  «XUMHS»  JIaHHOTO  YPOBHSA  HM3yY€HUS  OPHEHTUPOBAHO  Ha
(dopmHpoBaHrEe y OOY4YarOIIUXCSd MHUPOBO33PEHUYECKON OCHOBBI I MOHUMAaHUS
¢unocopckux HaEH, TaKUX Kak: MaTEpUAIbHOE €JIMHCTBO HEOPIaHMYECKOro H
OpraHUYeCcKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEIECTB HUX COCTaBOM U
CTPOCHHMEM, II03HABAa€MOCTb NPUPOJHBIX SIBICHUNH MYTEM OSKCIEpPUMEHTa U
pelieHusT TMPOTUBOPEYHM MEXIy HOBBIMH (akTaMd U TEOPETHYECKUMHU
IPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUU B PELLIEHUU 3KOJIOTHYECKUX Ipo0ieMm, a
Takke MpoOJeM cOepeXeHUs] SIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenuss 3a7ad4  BOCIUTAHUSA, PA3BUTHS M COLMAIU3AINU
O0yJaromxcs MPUHATHIE MPOTPAMMON O XHWMHHU TOIXOJBl K OMpEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa mpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOIIMX 0a30BO€ 3HAYEHUE IS
pa3IMyYHBIX BHUJOB JAESITENBHOCTU: pEIIeHUs MpoOjeM, IOUCKa, aHaiu3a MU
00paboTKu MHPOPMALIMH, HEOOXOJUMBIX JIJIsl IPUOOPETEHUS ONbITA MPAKTHYECKOU
U HCCIEA0BATENIbCKOW JESTENIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpernonaBaHus XMMUM KaK Ha YpOBHE OCHOBHOTO OOLIETo
oOpa3oBaHus, TaK U HAa YPOBHE CPeHEr0 00I1Iero o0pa3oBaHus, IPU ONPEICTICHUN
COJIEp>KaTeJIbHOM XapaKTepUCTUKHU LEeJel H3ydeHUs MpeAMeTa HarpaBiIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJAMIMOHHO TpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JESTEIbHOCTH YeJIOBEKa U KaK OJHOr0 M3 KOMIOHEHTOB MHPOBOW KyIbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUs TAKOW MOAXOJ K ONPEACICHUIO LEJIe U3YYEHUS
peaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMU LIEISIMH HM3YyYEHHs MpeaMera
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBIsIIOTCA:

e (opmupoBaHME CHCTEMBl XUMHUYECKHX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIECH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATHUS, (PyHAAMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEl
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHUpOBaHME U PA3BUTHUE MPENCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB U XUMHMUYECKHUX peakUuil, HEOOXOAUMBIX MJisi NpUOOpETeHUs
YMEHUH OpPUEHTUPOBATHCS B MHPE BEUIECTB M XHWMHUYECKHX SBJICHU,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pPa3BUTUE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOIIOACHUEM  IpaBuUil
0€30MmacHOro O0paInieHus ¢ BeIeCTBAMU.

Hapsiay ¢ aTum, coaepkatesibHasi XapaKTepUCTUKA LIeJIed U 3aa4 U3y4eHHUs
IpeaMeTa B IPOrpaMMe M0 XMMUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeAHero obmero oopazoBanus. CeroaHs B
OpernojaBaHUM  XUMHM B OosbIIEH  CTENEHW OTHAETCS  MNPEIOYTEHHE
NPaKTUYECKON KOMIIOHEHTE COAepKaHus OOy4YeHHs, OPHUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBITYCKHHKA 00I11€00pa30BaTeIbHONM OpraHU3alliM, BIIAJECIOLIErO HE
HAa0OpOM 3HaHWM, a (PYHKIMOHAJBLHOH TPAMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHUSMH aKTUBHOI'O MOJIyYE€HHsI 3HAHWM M NMPUMEHEHHs UX B PEAIBHON KU3HU
JUISL pELIEHUS IPAKTUYECKUX 3a1a4.

B cBf3M C 3TUM TOpU U3Y4YEHUM NpeaMera «XHUMHUs» JTOMUHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TaAKME LENH U 33/1a4H, KaK:

ajanrtanusi 00y4aroIuXcsl K yCIOBUSAM JUHAMMUYHO Pa3BUBAIOLIEIOCS MHUpA,
dbopMupoBaHHE  MHTEJUIEKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSTHIO T'PAMOTHBIX
pELICHU B KOHKPETHBIX >KM3HEHHBIX CUTYAlMIX, CBSI3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHue y O0OydYarOIIMXCSi KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMH), WMEIOIINX YHUBEPCAIbHOE 3HAYEHHE MJIS Pa3IU4HbIX BHIOB
NEeSATEIbHOCTU: PellIeHus] po0seM, MOUCKa, aHalnu3a U 00paboTku MHGOpMaIH,
HEOOXONUMBIX JUIsl TPUOOPETEHHUS] ONBITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHUM XUMHUHM, a TakXKe JUIsl OLEHKM C IO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPELY;



pa3BUTHE MO3HABATENIbHBIX HMHTEPECOB, MHTEIICKTYyaJbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH 00YyJaroIMXCsl: CIOCOOHOCTH CaMOCTOSITENIFHO MMPUOOPETATh HOBBIE
3HAHUS 110 XUMHUU B COOTBETCTBHUH C >KU3HEHHBIMH MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU JJIsl TTIOMCKAa M aHaiu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpPMAIIMU XUMHUECKOTO COJEPIKaHMUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO
MBIIIIEHHUS, HA0JIF01aTeThHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXONUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydalmmxcia YyOeXKIEHHOCTM B T'YMaHHCTUYECKOU
HANpaBJIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOIEM
paIMOHATBHOTO MPHUPOIONOIB30BaHNS, TIOTIOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHONIIEHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MNPUOOpPETEHHUs OIbITa
UCTIONIb30BAaHUS TOJyUYEHHBIX 3HAHWWA ISl TPUHATHA TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SIBICHUSIMH.

B yuyebHOM mnaHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XHUMH»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MPEAMETHON o0nactu «EcTecTBEeHHO-HAay4YHbIE
IPEIMETHI».

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl M3yYEHHsS] XUMHUH, HAa 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBanusi, coctapisier 68 yacoB: B 10 knacce — 34 yaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBbI OPraHUYeCKOH XUMHH

[Ipeamer opraHnyecKod XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeOopHs CTPOEHUS OpPraHUYECKUX
coequHennii A. M. BytiepoBa, €€ ocHOBHbIE NOJ0XKeHU. CTPyKTypHBIE (POPMYIIbI
opraHudeckux BemecTtB. ['omonorus, wuszomepus. XuMUYeCcKas CBsI3b B
OpPraHUYECKUX COEANHEHUSAX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o kiaccupuKauuyd OopraHMYEecKuX BellecTB. HomeHknaTypa
OpPraHWYECKUX COCIMHEHUM (cucTeMaTHYecKas) W TpUBHUAJbHbIE HA3BaHUS
BKHEHIINX MTPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl WM3YyYEHHsI BELIECTB W WX IPEBpALICHUIL:
O3HAKOMJIEHHME C O0Opa3llaMd OpPraHWYEeCKHMX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U
ONKMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALIEHNUIO OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (Tu1aBlieHue, OOyTIIMBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMH psia. MeraH m 3TaH —
NpOCTEUIINE MPEICTABUTEIN AJIKAHOB: (PU3WYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHuss M TOPEHHUs), HAXO0XKJIECHHWE B MPUPOJE, MOJIyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUNA pAll. DTUIEH U MPONUIEH —
IPOCTEUIINE NPEACTABUTEIN AJKEHOB: (PU3NYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, THApPATALMU, OKUCIEHUA U
NOJINMEPU3ALIMH ), TOJIYYEHHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 um MerunOyragueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOWCTBA (peakuusi nonumepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHUSI, TOMOJIOTHUYECKHM psifl. AlleTUIIeH
— MpPOCTEHIIMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (peakUud TMJIPUPOBAHMS, TAJIOI€HUPOBAHUS, THIpaTaliH,
rOpeHus), MoJy4yeHrue U MpUMEHEHHE.

Apensbl. bensoin: cocraB, crpoeHue, (HU3NUECKUE M XUMUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHNs U HUTPOBaHMS), NOJyYeHHE U NMPUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUs), NOJYyYeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTnueckas CBA3b MEXIYy YIJIEBOJOPOAAMHU, MPUHAICKAIIUMUA K
pa3IMYHBIM KJIacCaM.

[IpuponHble WCTOYHHMKM YIVIEBOAOPOAOB. lIpuponmHbI ra3 W mOIyTHBIE
HedTsaubie ra3el. HedTh u €€ mpoucxoxnaenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaauTH4eckui), muposnus. I[IpoaykTsi
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHs BEIIECTB M HUX MPEBpAlllCHUIA:
O3HAKOMJIEHME ¢ oOpasllaMu IUlacTMacC, KayuyyKOB M PE3UHbI, KOJUIEKIUU
«Heptp» u  «Yroap», MOAECIMPOBAHUE  MOJEKYJ]  YIJIEBOJOPOAOB U
raJIOT€HOMPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOTYYCHHE STUIICHA

Y U3YYEHHE €TO CBOWCTB.

Pacuérnrlie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIM IMPOAYKTA PEAKIMM 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU NPOAYKTOB PEAKIIIH).

Kuciiopoaconepxkamue opraHu4ecKue coeAMHEHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON U 3TAHOJ: CTPOCHHE,
dbu3nueckue U XMMHYECKHME CBOWCTBA (PEaKIMU C AaKTUBHBIMH METaJIaMH,
raJlor€HOBOJOPOJaMH, TOpPEHHUE), NpHUMEHEHHE. BoJOpOJIHbBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIAPTOB. JIeHCTBUE METAHOIA U 3TAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaromMHble  CHOUPTBL. OTWICHIJMKOIb W  TJMLEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJTOYHBIMU
MeTa/llaMH, KaueCTBEHHAs pPeakiusi Ha MHOTrOaTOMHbIE CHUpPTHI). JlelicTBHe Ha
OpraHusM 4enoBeka. [I[puMeHenne rmieprsa U TUIICHTITUKOJIS.

®eHos: CTPOCHHE MOJEKYNbl, (U3MYECKUE W XUMHUYECKHME CBOMCTBA.
ToxcuunocTth (penona. [Ipumenenue denona.

Anpperuznpl M kemouvl. DOpMANBIAETHI, ALETAIBAETHI:  CTPOECHUE,
($u3MUEeCKMe U XMMHYECKHE CBOMCTBA (pEakLMH OKWCJIEHHS U BOCCTAaHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), IOJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpEAE/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KMCJIOTBI: CTpOCHUE, (PU3NYECKUE M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
o0mue Juist Kj1acca KUCJIOT, peaklus dTepuukaiim), NoJydyeHrue U NpuMeHEeHHE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

Crnoxuble >Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucioT. ['maponus
cioxHbIX AbupoB. XKupsl. ['uaponns xupos. [Ipumenenue xupoB. buonorndeckas
POJIb XKUPOB.



YrneBompl:  cocTaB, KiaccUpUKanMs ~— YIJIeBOJoB  (MOHO-, JU- U
nonucaxapuabl). ['moko3a — mpocTeimmii MoHOCaxapua: 0COOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3MYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHE C
rugpokcuaom meau(ll), okuciaeHne ammmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ounonoruyeckas poiib. PotocuHTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u memmono3a kak mpupoaHbie moiuMepsl. CTpoeHHe Kpaxmaia U
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmaina (THIpoJu3,
KaueCTBEHHAsI PEAKIIMs C HOJOM).

DKCHEepUMEHTAIbHBIE METOAbl HM3YyUYEeHMsS] BEUIECTB M MX INPEBpPALLECHUN:
MPOBEICHNE, HAOJIONCHUE W OIMHUCAHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPCHUE
CIIUPTOB, KA4YEeCTBCHHBIC PEAKIIUA OJHOATOMHBIX CIUPTOB (OKHCIICHHWE STaHOJIA
okcugmoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPHHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummoneicTBUE Kpaxmayia € HOJIOM),
POBEJICHHUE MPAKTUIECKON PabOTHI: CBOWMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMM MO0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKITHH).

A3oTcoeprkaliie OpraHn4eckKie CoOeIMHEHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuYecKue coeluHeHus. Ouznueckue
U XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpUMepe riuiHa). buonorunueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTumpl.

benkn kak MPUPOIHBIE BBICOKOMOJIEKYJISIpHBIC coenuHeHus. l[lepBudHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, IEHATYpallUsl, KAUeCTBEHHBIC PEAKIIMU Ha OCIIKH.

OKCHEpUMEHTAJIbHBIE METO/bl W3y4YeHHUs BEIIECTB W WX MPEBpaICHUI:
HaOJIFO/ICHUE W OMHMCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalus OCIKOB MpH
HarpeBaHWM, [IBETHBIC PEaKIIUN OCIIKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTUHEHMS

OCHOBHBIEC TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AINH, CPEIHSST MOJICKYIIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIUHEHUH —
MOJIMMEPHU3AIHS ¥ TIOJTMKOH/ICHCAITH.

OKCHEpUMEHTAJIbHBIE METO/bl M3y4YeHHUs BEIIECTB W WX MPEBpAICHUI:
O3HAKOMJICHHE C 00pa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XUMUU B
10 kmacce OCyIIECTBISICTCS 4Y€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TMOHATHUMI, TaK U TOHSITUMU, SBJSIIOIIUXCA CUCTEMHBIMU JIJII OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO011Me eCTECTBEHHO-HAYUYHbIE TIOHTHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHUHTE3, KiIacCUu(UKaIys, MepruoInIHOCTh, HAOII0IEeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®duszuka: Marepus, DSHEpPrusi, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE
BeIeCTBA, (GU3UYECKUE BETMYMHBI U €IUHUITBI UX U3MEP CHUS.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTUBHbIC BellecTBa (O€IKH, YrIEBOJbI, >KUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPObI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILIMBO,
pPECYpCHI.

TexHoJIOTus: MUIIEBbIE MPOAYKTHI, OCHOBBI PalMOHAIBHOIO MHUTaHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE MpenapaThl, MaTepUaibl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuii 3ieMeHT. Atom. Sapo aroma, HU30TOMBI. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOJYypOBHH. ATOMHBIE opOuTtamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacHpeAcsiCHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(MUTYpaIHsi aTOMOB.

[lepronnuecknit 3akoH U llepuoguueckas cucteMa XUMMHAYECKUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOrO 3aKOoHA U lleproanueckoil cCUCTEMBI
xuMuudeckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEIIECTB IO TPyMNIaM U TMEpPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3M
(KOBaJIGHTHAsI HEMOJISIpHAS W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akienTopHelil). Bopopoanast cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIBHOCTb.
Crenenb okuciieHusi. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIDHOTO W HEMOJIEKYJISIPHOTO ~ CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbl KPUCTALTUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[TonsiTue 0 aucHEpPCHBIX cucTeMax. VICTUHHBIE U KOJUIOMAHBIE PAacCTBOPHI.
MaccoBast 1071 BEILIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPraHUYECKUX BEUIEeCTB. ['eHeTndeckas CBS3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKAIUX K Pa3IMYHBIM KJlaccam.

Xumudeckas  peaknusa.  Knaccudukanuss — XMMHYECKHMX — peaklvil B
HEOPraHUYECKOW U OPraHMYECKONW XMMHHM. 3aKOH COXPaHEHHMS MAacChl BEIIECTB,
3aKOH COXPAaHECHUS U MPEBPALICHUSA SHEPTUU TP XUMUYECKUX PEAKLIMSX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (akTopoB. OOpaTumMble
peakuuu. XHUMHYECKOe paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas aucconuanus. CuibHbIe U cliadble 31eKTpoanuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaIbHAs, HIECJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIC METOJIbl M3YYEHMS BEIIECTB M WX MPEeBpalleHUM:
neMoHcTpanus Tabmui «llepuogudeckasl cucremMa XuMuueckux asnemeHntoB /1. .
MeHnneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HAOIIOJECHUE U
OMHUCaHUE IEMOHCTPAIIMOHHBIX U JAOOPAaTOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHUIA
BOJIOPOJia B PUCYTCTBUM KaTaJIM3aTOPa, ONPEACIIEHUE CPEABI PACTBOPOB BEILECTB
C TOMOINIbIO YHHMBEPCAIBHOTO WHAMKATOPA, PEAKIMU HOHHOTO OOMeEHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BnusiHue paznudHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOU peakium.

Pacuérnsie 3anaun.

Pacuétsl 10 ypaBHEHMSIM XUMHUYECKMX peEakuuid, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOJb30BAHUEM IIOHATHS «MacCcOBast
JTOJIS1 BELIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenue HemeramnoB B Ilepuogmueckoit  cucreme
xumMuuyeckux snementoB JI. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMEpe
KHCJIOpPOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOWMCTBA BaKHEHIIMX HEMETAIOB (TaIOT€HOB, CEphI, a30Ta,
dbochopa, yriepoga WU KpEeMHHS) M HX  COCIMHCHHH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIINX KUCITIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprumeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.



Mertamnsl. Ilonoxenue meramnoB B Ilepuognueckor cucreMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3NEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme (usudeckre cBoiicTBa MeTauioB. CIlaBbl METAILJIOB.
DJIEKTPOXUMHUYECKUI PsiJl HAPSHKEHU METAJIJIOB.

XUMHUYECKHE CBOWCTBA BAKHEHIIUX METAJJIOB (HATPUH, KalWil, KaJbIUH,
MarHui, amfOMUHUN, IUHK, XPOM, KEJI€30, MEJb) U UX COCIUHECHU.

OOmue crocoObl Mody4YeHus: MeTauioB. [IpuMeHeHrne MeTanaoB B OBITY U
TEXHHKE.

DKCHEPUMEHTAIbHBIE METOJIbl M3YYEHMS BEIIECTB M WX MPEeBpallCHUM:
M3y4eHHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, pEIIeHUe
OKCIIEPUMEHTAIBHBIX 3a/ad, HAOMIOACHUE W ONMHCAaHUE JIEMOHCTPAIIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aUMOJIEUCTBHE THAPOKCHAA AIIOMUHUS C PACTBOPAMHU
KHMCJIOT M IIEJI0Y€H, KaUueCTBEHHBIE PEAKI[MM Ha KATUOHBI METAJIJIOB).

Pacuérnrlie 3agaun.

Pacuétsl mMaccel BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WU OO0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEILECTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CIU OJHO
13 BEILIECTB UMEET NMPUMECH.

XuMHUS U )KM3Hb

Ponp xuMum B 0O€CreUeHUM HKOJOTUYECKOM, YHEPreTUUeCKON W MHUILEBOU
0€30MacHOCTU, Pa3BUTUU MEAUIMHBI. [IoHSATHE O Hay4YHBIX METOJAaX IO3HAHUS
BEIIECTB U XMMUUYECKHUX PEAKIIHMN.

[IpencraBnennss o0 OOMMX HAy4YHBIX TMPUHIMIAX MPOMBIIUICHHOTO
MOJYy4YEeHHUS BAXKHEUIIIMX BEILIECTB.

YenoBek B MHUPE BEHIECTB W MaTEpHUAJIOB: BaKHEWIIHME CTPOUTEIIHHBIC
MaTepualbl, KOHCTPYKIMOHHBIE MaTepualbl, Kpackh, CTEKJIO, KepamukKa,
MaTepuaibl JJs JIEKTPOHUKH, HAaHOMATEpHUalibl, OPraHUYECKUEe W MHUHEPAIbHBIE
ynoOpeHus.

XUMHSIT U 3I0POBBE YEIIOBEKA: MpPaBUJIA MCIIOJIb30BAHMS JICKAPCTBEHHBIX
npenapaToB, MpaBuiia O€30MaCHOr0 UCIOJIb30BAHUS MPENapaToB OBITOBONM XUMUU
B IIOBCEHEBHOM YKHU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanmuzamust  MeXnpeaMETHBIX  CBA3€H TpU  W3YYEHUH  OOmeH W
HEOpraHu4ecKorM Xumuu B 11 Kiacce oCcylmecTBIsIeTCs Yyepe3 MCMHOJIb30BaHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHITUH, SIBJISIOIIUXCS
CHCTEMHBIMHM JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccu(ukamus, IEePUOJAUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, ABJICHHUE.



du3znKa: MaTepusi, YHEPTUsi, Macca, aToM, SJICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUIN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI M CAUHUIIBI MX
M3MEpPEHUSI, CKOPOCTb.

buomorusi: kieTka, opraHu3M, DJKOocHcTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OPTaHU3ME.

['eorpadusi: MuHEpaBbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMMAeMbIe, TOTUIUBO,
pECYpCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIILUICHHOCTh, METAJLTYPTHs, MPOU3BOJICTBO
CTPOUTEIBbHBIX MAaTEPUAJIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHIIECBAs
MPOMBITIUICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IPENapaToB, MNPOU3BOJCTBO KOHCTPYKUHMOHHBIX MAaTEpHUANOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPE/IHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4YaloIIMMHUCS TMpOorpaMM CpefHero obmiero o0pa3oBaHus (JIMUHOCTHBIM,
METanpeIMEeTHBIM U mpeaMeTHbiM). HaydHo-meToguyeckoil OCHOBOM  JIst
pa3pabOTKU IUIAHUPYEMBIX PE3YyJbTATOB OCBOEHHUS MPOTrpaMM CpPEIHErO OOIIEro
00pa30BaHUs ABIISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-IEATEILHOCTHBIM MOAXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS MpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHus BBIJEIEHBI CJIEIYIONINE COCTABIISIIONINE:

OCO3HaHHE OOYYaIOUMMHCS POCCUMCKONW TpakJAaHCKOW HJEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJIM4KUe MOTUBALIMU K 00yUYEHUI0;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPHUCYIIUMH [EJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIMYKUE MTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMUs» JOCTUTalOTCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU
U HJeaJaMU POCCUHCKOIO TPa)XKAaHCKOTO OOIIECTBAa, MPUHATHIMU B OOILECTBE
HOPMaMM W  MpaBWJIaMH  TOBEJIEHHUS,  CIHOCOOCTBYIOIIMMHU  IpoIeccam
CaMOINO3HAHMUs, CaMOpPAa3BUTUSL U HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTU
00ydJarommxcs.

JInyHOCTHBIE peE3yNbTaThl OCBOEHUSI IMpeaMeTa «XUMHUSD» OTpa)karoT
c(OPMHPOBAHHOCTh OIbITA TIO3HABATEIBHOM M MPAKTUYECKOM JAESTEIbHOCTU
oOy4Jaromuxcs Mo peajnu3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpaxaaHCKOTr0 BOCIIMTAHMS |

OCO3HaHUS 00YYAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U TIPABOTIOPSIIIKY;

NPEICTaBICHUS O COLUMAJIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3a7a4, BBHIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIKM3€ Pa3IUYHbIX BUIAOB YUEOHOU A TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XMMUH;

YBaXEHUSI K MPOIECCY TBOPUYECTBA B OO0JACTH TEOPUU M MPAKTUUYECKOIO
MIPUMEHEHUSI XHUMHUHU, OCO3HAHUS TOrO, YTO JTOCTHKEHUS HAYKH €CTh PE3YJbTaT
JUIMTEIbHBIX ~ HAONIOJACHUM, KPOMOTIMBBIX  SKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W TMO3HABATEIIbHBIX MOTHBOB B IMOJYYEHUM MU MOCIEAYIOIIEM
aHanu3e WH(pOpMaIMU O MEePEAOBBIX JOCTUKEHUAX COBPEMEHHON OTeUYeCTBEHHOMU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
U MIPUHUMAaTh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE U NOCTYNKH CBOMX TOBApHILEH C
MO3UILIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHI 3ITHX
MOCTYTKOB;

4) popMupoBaHNsl KyJbTYPbI 310POBbS:

MOHMMAHMS I1IEHHOCTEW 310poBOro MW 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (DM3HUYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYAOBOM NESATENBHOCTH;

MOHMMAHMUS 1IEHHOCTH TMPABUJI HWHIUWBHUAYaJbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIKX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEJACTBUNA W HEMPUATHS BPEIHBIX MPUBBIYEK (YIMOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEIOBATEIbCKON
NeSATEeIbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPUYECKOW W  JPYrUX BHJAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4yacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad
COLIMAJIbHOM HAIpPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY U3YUEHUIO MPOQPECCUil pa3IMiHOTO pOja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUUN IO XUMUH;

YBAXKEHUS K TPYAY, JIIOISAM TPYJla U pe3yJIbTaTam TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HMHAMBUAYAJIbHON TpaeKTOPUU
oOpa3oBaHus, Oyayuieil mpodeccun W peanu3alu COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HAa 3€MIIE;

MOHUMAaHUS TJIOOATBHOTO XapakKTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COLUAIBHON CPEBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUU JJIA
pELIEHUs] BOIPOCOB PAlMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOIO HENPHUITUA JIEWUCTBHM, MNPUHOCAIIUX BpPEd  OKPYKAIOLIEH
NPUPOJIHON Ccpefie, YMEHUsI MPOTHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYECKUE
MOCIIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUN U PENOTBPALIATh HX;

HaJIM4YUsl Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYJIbTYpHI,
OIIbITa NEATENbHOCTH DKOJIOTUYECKOMN HaIIPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TIO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTUBOCTOATH HJICOJOTUH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKY;

MOHMMAHMS CHeNUpUKA XUMHM KaK HayKd, OCO3HaHusi €€ pojid B
GbopMHpPOBaHMY PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEIOCTHOTO
MPEICTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEM U PEIICHUU MpOoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUU i1 COBPEMEHHOMU
UUBUIM3AlIUA: B €€ TYMaHUCTUYECKOM HANPABICHHOCTH U BAXKHOM pPOJM B
CO37IaHNHM HOBOHM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIEM
YCTOMYHBOTO Pa3BUTHs YEJIOBEUYECTBA — CHIPHEBOW, DHEPreTUYECKOM, NUILIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTUM MEIUILIUHBI, OOCCIEUEHUU YCIOBUM
YCHENIHOTO TpyJla W DKOJOTHYECKH KOMMOPTHOW IKU3HM KaXKIOTO YICHA
00I11eCTBa;

€CTECTBECHHO-HAYYHOM T'PAaMOTHOCTH: IIOHUMAaHHUsl CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTy4yaeMble 3HAHUS JJIS aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYXalOLIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeslaTh 000OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M MMEIONIMXCSA JaHHBIX C LEJIbI0 MOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKUE 3HAHUSA UL
pelieHus Npo0JIeM B pealbHbIX )KM3HEHHBIX CUTYyaIUsX;

MHTEpECca K O3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPBIBHOMY  OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AaKTHMBHOMY IIOJyYE€HUIO HOBBIX 3HAHHUU 10 XHMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMY;

UHTEpeca K OCOOCHHOCTSIM TpyZa B Pa3iMyYHBIX cdepax MpodheccuoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XuMHsS» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaronIuxcs
MEXIUCIUTUTMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYyYHbIC MOHSITH, OTPaXKAIOIIHE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CHenu@uKy METOJOB IIO3HAHMS,
WCITOJIB3yeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
TpoIIecc, CUCTeMa, HayIHbIA (PaKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIeI0BaHNE, HAOTIOICHNEe, U3MEPEHNE, SKCTICPUMEHT H JIPYTHE);

yYHUBEpCaJIbHbIC Y4eOHbIC NEHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreunBarome dbopmHpoBaHue (GyHKUIMOHATBHOU
IPaMOTHOCTH U COITUAIbHOW KOMITIETEHIIMH 00YYaroInuXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHNE 3HAHHMS U YHHBEPCAJIbHBIE YUCOHBIC
JICCTBUS B MO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXaAKOT OBJAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHBbIMH MO3HABATEJIbHBIMHA
AEUCTBUSIMMU:

1) 0a30Bble JJOrHYecKme JeicTBUSI:

CaMOCTOSITeNIbHO  (OPMYIHpOBaTH U aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEeNeATh IIeIM JICITEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSA, COOTHOCUTh PE3YJIBTATHI IEATEIBHOCTH C TOCTABICHHBIMHU LEISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKUA TOHIATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b,



WCITIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (DAaKTOB U
SIBIICHUIM;

BEIOWPATh OCHOBAaHUS W KPHUTEPUU JUIS KJIacCU(UKAIMM BEIIECTB U
XUMUYECKUX PEaKLUM;

YCTaHABJIMBaTh NPUYUMHHO-CIEACTBEHHBIE CBS3M MEXKIY HW3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJEeHHUS (MHIYKTHUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3AKIIOYCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOJIb3YEMBIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) J3JIEMEHTa, XHMH4YecKas (opmysa, YpaBHEHHE XHUMHYECKOU
peakiMy — TMPU PEUICHUU YYEOHBIX TMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJICIIbHBIEC MPEACTABIICHHS JI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIIeI0BaATEILCKHE 1eHCTBUS:

BJIAJI€Th OCHOBAaMHM METOJOB HAYYHOIO IMO3HAHMS BEIIECTB M XUMHYECKHX
peakuuii;

dbopMynMpOBaThH LIENU U 33/1a4W UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAHHBIE BONPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA U OCHOBBI 1Jis1 (POPMHPOBAHUS TMIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U  IMPOBEICHUS
YUEHUYECKUX IKCIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAONI0/aTh 3a XOJIOM
npolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pe3ysbTar, (OpMYIUPOBATH
0000111eHNS U BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKONM HCCIEeNOBATEIbCKOM U MPOEKTHOMU
NEeSATEIbHOCTH, MPOSIBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHHUS NPAKTUYECKUX 3a]ady, NPUMEHEHUIO PAa3THYHBIX
METO/IOB [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGOpManuu (HAYYHO-
NomyJsipHas JUTEpAaTypa XUMHYECKOTO COJAEpX aHus, CIpPaBOYHbIE IOCOOMUS,
pecypcebl HTEpHeTa), aHaau3upoBaTh MH(GOPMAIMIO Pa3IuYHbIX BUIOB U (HhopM
MpEeACTaBICHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTD "
HEITPOTUBOPEYUBOCTH;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IMYHBIE METOABI TIPHU MOUCKE U
orbope wuHpOpMANHMK, HEOOXOMUMON Il BBIOJHEHHUS Yy4YeOHBIX 3a7ad
OIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCMOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHMaIbHYIO  (opMy  mpeacTaBiIeHUS
uHbopMaIuu (cxemsl, rpaduKy, TUarpaMMbl, TAOJIUIbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAyYHbIM $A3BIK B KadyeCTBE CpeICTBa Mpu padore ¢
XUMUYECKON HH(pOpMalMe: NPUMEHSTh MEXNpeaMeTHble (pusnyueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, aO0OpEBUATYPbI, HOMEHKIATYPY;

UCTIONb30BaTh M MpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJHYECKHE CPEICTBA
HaTJISITHOCTH.

OgyaieHUe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMY JIeHiCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYX IaeMO TEMbI B XOJ€ auajiora u/mim
JTUCKYCCUHW,  BBICKA3bIBaTh  HJEH, (POPMYIHPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEIHHO BBITIOJIHCHHUSI TIPEIOKEHHON 3a/1a4H;

BBICTYNaTh C MPE3EHTAIe pPe3yJIbTaTOB MO3HABATEIHHOW NEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIFHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BHITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO TPOeKTa M (hOPMYITHPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHUS TMO3UIUIN B
X0J1e 00CYXKJICHHSI 1 OOMEHA MHEHUSMHU.

OBy1aieHHe YHUBEPCAJIbHBIMHU PEryasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO IIJIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
NeSITENIbHOCTh, OMpeAeNsis e€ IMeNu W 3aJadd, KOHTPOJIMpPOBaTh W 1O Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEUIaraéMblil  aNropuT™M JEHUCTBUNA MpHU
BBITIOJIHEHUM YYEOHBIX M UCCIENOBAaTEIbCKUX 3a7a4, BBIOMpaTh HamoOoJee
3G (EKTUBHBIN CMOCO0 UX pEHIeHHS ¢ Y4ETOM MOJYy4YeHHsS HOBBIX 3HAHHM O
BEIIECTBAX M XUMUUYECKHUX PCAKITHAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHAIM3a
Y CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckas XuMUSD)
OTpaXKaroT:

chOpMHUPOBAHHOCTh  NPEACTABICHHMM O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHbI MHpPA, POJU XUMHH B T[IO3HAHWM SIBICHHI



npupoasl, B (DOPMUPOBAHWHM MBIIUICHUS ¥ KYJIBTYphl JUYHOCTH, €€
GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI pEIICHUS IPAKTUICCKUX 3a71a9
U HKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

BIAJCHUE  CHCTEMOW  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTOJIAralomue TMOHATUS (XUMUYECKUI SJIEMEHT, aToM, JJIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPUIIATEIPHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmysa (pa3BépHyTass M COKpali€HHas), MOJIb, MOJIIpHas
Macca, MOJISIPHBIM 00BEM, YrIaepoJaHBIM cKkener, (yHKIMOHAJIbHAS Tpymmna,
paauKan, U30Mepus, U30MEPbI, TOMOJIOTUYECKUM Psiji, TOMOJIOTH, YTJI€BOAOPO/IbI,
KHCJIOPOJ, U a30TCOJIEpKAIUE COECIWHEHHS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
opranudeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKHH SI3bIK XWMHUM, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE IMOHMMAaHUSA NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJOTUYECKUE CBEJICHHS O CBOMCTBaX, COCTaBE, IOJYYECHUU H
0€30MacHOM HCIIOJb30BaHUM BAXKHEUINIMX OPraHUYECKUX BEHIECTB B OBITY U
MIPAKTUYECKOMN JESITeIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBISATH XapAKTEPHBIC MPU3HAKU TOHATHUA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHUS TIPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCTUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUISI
COCTABJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPABHEHHM XHUMHUUYECKHX PEaKIIU,
M3TOTaBJIUBaTh MOJIETN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUTIOCTPALUM HMX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh W3YYEHHBIX
OpPraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne CcoeAuHEHUil (yriaeBOAOpOIbl, KHCIOPOJ M a30TCOJAEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEAWHEHUS), JaBaTh MM Ha3BaHUs 1O
cuctematuieckoii Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHUAILHBIC
HA3BaHUSl OT/AEJBHBIX OPraHMYECKUX BEIIECTB (PTWJICH, MPOIMMJICH, alleTUJICH,
ATWICHTJIMKOJb, TJIUIEPUH, (eHo, (HOpMabIETHa, aleTalbJAeTH]l, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJIO0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, HeJIII0103a, TIIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHS OINpPEACNSATh BHJABl XHUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux Bemects A. M. bytiepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEICH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ITWJIEH, MPOIUJIEH, AallCTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, O€H30J, METAaHO], 3TAaHOJ], STUJICHIJIUKOJb,
TJIMLIEPUH, (EHOJI, aleTalbJerul, MypaBblUHas U YKCyCHasi KUCJOTHI, TJIHOKO3a,
Kpaxmai, IeJUTI0N103a, aAMUHOYKCYCHAsl KUCII0Ta), UIUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YpPaBHEHUSIMU COOTBETCTBYIOUIUX XHUMHYECKUX pPEaKIUh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YIJIE€BOJOPOIHOTO
CoIpbsi (HepTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TNEepPepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYyKTa
peakiMu 1O H3BECTHBIM Macce, OOBbEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHUCTEMOW 3HAaHHUKW 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MIPU U3YYCHUU BEILIECTB U
XUMUUYECKUX SBJICHUMN (HaOMI0ACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKUE 3HAHUS JJIs1 MPUHATHS PEIICHUN B
KOHKPETHBIX JKW3HEHHBIX CHUTYallUsIX, CBSI3@HHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCY/IOM U J1TabOpaTOpHBIM 00OpYyIOBaHUEM, a TakXXe MpaBuia oOpalleHus c
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKUIHUSIMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMNOJHIATH XUMHUYECKHUI
AKCIEPUMEHT (TIPEBpAIIECHUS OPTAaHMYECKUX BEIIECTB IIPU HATPEBAHUHU, ITOJTYyUCHHE
ATUJIEHA W M3YYCHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIHUH OPraHUYECKUX
BEIIIECTB, JCHATypalus OETKOB NMpPH HAarpeBaHUU, IIBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TpaBUJIaMU TEXHHKH O€30MacHOCTH TIPU OOpalleHHH C
BEIIECTBAMU M JIaOOpATOPHBIM O0OpPYAOBaHUEM, TMPEJCTABISATh PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (OopMe 3alucu YpPaBHEHHH COOTBETCTBY IOIIUX
peakiuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKUA AHAIU3UPOBATH XUMHUYECKYIO
uHhOpMAIMIO, TIOJIy4aeMyl0 €3 pPa3HbIX MCTOYHUKOB (CpencTBa MacCOBOMU
uHpopmaiuu, HTepHeT u Apyrux);



chOpMHUPOBAHHOCT, ~ YMEHHMA  COONMIO/AaTh  TpaBHJIa  IKOJOTHYECKHU
1€JIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIAOBOM JEATEIHBHOCTH B IIEIAX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKPYXAlOIIel MPUPOAHON Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBHSI Ha JKUBBIE OPTaHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, OHMMAasi cMbici Tokazatens [IJIK, moscHATH Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEJOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIE OO0YYaromMXCsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUIS CIETIBIX M CIA0OBHIALIMX OOYYArOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHul JI. Bpailnst a1t 3anucu XuMHUYEeCKUX

bopmyiL.
11 KIIACC

[IpenMeTHble pe3yabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXkKakoT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUUYECKOM  COCTaBISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpA, POJA XUMHUM B TIO3HAHUM SIBJICHUM
npuposibl, B  (OPMHUPOBAHUH MBIIUICHHS ©  KYJbTYpPhl  JUYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE IMOHATHS (XMMHYECKHH D3JEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKas CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJJTMYECKas, BOJOPO/IHAS ), KpUCTA/NINUECKas peléTka,
TUIIBl  XUMHUYECKUX  PEAKIMWA, PaCTBOP, DIECKTPOJIUTHI, HEIJICKTPOJIUTHI,
BJIEKTPOJUTUYECKAsT JHUCCOLMAINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuy, XUMUYECKOE€ PABHOBECHUE), TECOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AuccoluManuu, nepuoandyeckuii 3akon JI. M. Menpneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU
MpY XMMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKHUM S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE ITOHMMAHUSA NPUYUHHOCTU H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (DAKTOIOTHYECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U OE30MIaCHOM HCIIOJIh30BAHUHU BAKHEHUIITUX HEOPTaHUYECKHUX
BCIIIECTB B OBITY U NMPAKTUICCKOM JACATCIPHOCTH YEJIOBEKa,;



c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIC MPU3HAKU TTOHATHUA,
YCTaHABJIMBATh UX B3aMMOCBSI3b, UCIOIb30BaTh COOTBETCTBYIOIIHNE MOHSTUS TIPU
OMUCAaHWU HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUII;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIONb30BAaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMyd  BEUIECTB U YpPaBHEHUHM  XUMHUYECKHX  PEaKIIH,
cucrematndeckyro Homenkinarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BEIIECTB (YrapHbIl Tra3, YIJIEKHCHbIA a3, aMMHUaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COJIAa, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEAENATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKasl, BOJOPOAHAs) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BeEIleCcTBa (aTOMHAs, MOJIEKYJspHasi,
MOHHAs!, METAJUTMYECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHHMUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh MPUHAJJIECKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHUM (ITPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUYECKOT0 3aKoHa /I,
W. MenpaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYIO, 00bSI CHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »3JeMeHTOoB 1—4 mnepuonoB Ileproanyeckoil CHUCTEMBI
XuMH4YecKux djemeHTtoB JI. M. MeHnneneeBa, UCHOIB3ys IMOHATHS «S-, P-, O-
AIIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUe YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMUYECKUX 3JEMEHTOB M UX COEIMHEHUU
1o nepuojaam u rpymmnam [lepuoanyeckou cucTeMbl XUMUYECKUX 31eMeHTOB Jl. W.
Menpaeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUUYECKOW CBSI3M MEXIY HEOPraHWYECKUMH
BEILIECTBAMU C MOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3MYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollydX BEIIECTB, TEIJIOBOMY
ahPexTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIEHHUS 3JEMEHTOB, 00paTUMOCTH
peaKIny, y4acTHIO KaTaln3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISITH YPABHEHUS PEAKIUN Ppa3IAnIHBIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YIUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT JO KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJATBEPIKIAIOIINE
KAUECTBEHHBI COCTAB PA3JIMYHBIX HEOPIaHMYECKHX BEILECTB, PAacCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYUIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUI IMOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKLUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peakiMu OT Pa3IuYHbIX (AKTOPOB; XapaKTEepP CMEUIEHUSI XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHelrHero Bo3nenctsus (npunuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XWUMHUYECKHE TPOIIECCHI,
JeXalllue B OCHOBE MPOMBILIIEHHOTO MOJYyYEHUsSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c()OpMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
IpU XUMHYECKHX PEaKIUAX, MAcChl BEIIECTBA WM 00bEMA Ia30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O00BEMY OJHOTIO M3 YYACTBYIOIIUX B PEAKIUU
BELIECTB, TEIJIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUIIA MTOIH30BAHUS XUMUYECKOU
MOCYJI0M 1 JabopaTOpHBIM O0OpYAOBaHHEM, a TaKKe IMpaBuia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCT, yMEHHH TUTAHWPOBAThH U BBIMOJHATH XUMHUYCCKUH
HKCIIEPUMEHT (pa3ioXKEeHUE MEPOKCUAA BOJOPOJA B MPUCYTCTBUHU KaTalu3aTropa,
ONPEEICHUE Cpelbl PACTBOPOB BEIIECTB C IIOMOIIBK)  YHMBEPCAIBHOIO
WHMKATOpPa, BIUSHUE PA3THYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOW PEaKIINH,
peakluyd MOHHOTO OOMEHa, KAaueCTBEHHBIE pEeaklUu Ha cyib(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMSI, PEIIEHUE AKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaM «MeTtamely u «HemeTamisl») B COOTBETCTBUU C TpaBUJIAMHU TEXHUKH
0e30macHOCTU TP OOpaIllEeHUH C BEIIECTBAMH U JaOOPaTOPHBIM 000PY/I0BAHUEM,
MPEACTABIATh PE3yJNbTaThl XUMUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOUIUMX pEaKUUid U (POpMYIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKHA AHAIU3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TIOAYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYyHUKaruu, HTepHeT 1 ApyTrux);



cOpPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  TpaBWJIa  SKOJOTHYCCKH
IIeJIeCOO0Pa3HOr0 TIOBEJIECHUS B OBITY W TPYIOBOW MACSATEILHOCTH B IEJSX
COXpaHEHHsI CBOETO 3JI0POBbS W OKPYXKAIOIIEH MPUPOJHOW Cpeabl, 0CO3HABATH
OIACHOCTh BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI ONPEIEIIE HHBIX BEUICCTB, MOHUMAas
cmbicst mokasatens [IJIK, MmosicHATH Ha mpuUMepax CIOCOObI YMEHBIICHUS H
IIPEIOTBPAIICHHS UX BPETHOTO BO3JICHCTBHUS Ha OpraHU3M YeJIOBEKa;

JUISE OOYYarOMIMXCs ¢ OTPAaHMYECHHBIMH BO3MOXXHOCTSMH 3JIOPOBBS: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB U
XUMHUYECKUX SIBIICHHIA;

JUIA  CJCMbIX H CAa0OBHIANIMX OOYYArOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbepHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaitns mis 3amucu XUMHUYEeCKUuX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB M TeM (undposBbie)
Ne ni/nn Kourpoabnble IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMS OPraHUYECKUX COEIUHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE yriIeBOAOPOIbI — AJTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
WX TepepadoTKa
Hroro no pazneny 13
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxxHbie 2UpPBI
3.3 YrneBoasl 3 1




Hroro no pazneny

Pasznea 4. A3oTcoaeprkaiye OpraHudecKkue coe{uHeHust

13

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokoMoJieKy AsIpHbIE COeIHHECHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KIIACC

KosnyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3eioB U TeM undposbIie
Ne n/m P Konrpoabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pnen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKIIUn 6 1 1
Hroro 1o pasneny 13
Pa3nen 2. Heopranmyeckasi XuMust
2.1 Mertamib 6 1
2.2 Hemerannbl 9 1
53 CBsI3b HEOPTAHUYCCKUX U OPTAaHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo yacoB JJIeKTPOHHBbIE
Ne ara ngposbie
n/n Tewa ypoka Bcero Kontpoaenbie — IpaxTiiecikue fl[3yqemm Llﬁl?al;OBaTeJIbele
padoThI padoThI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHMYECKUX
2 coequHenunit A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBienue o ki1accuPpuKauu
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHNYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTWIEH U TPOMUJIEH — MPOCTEUIIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yYEHHUE €I0 CBOMCTB
Aunkaguensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH —
MPOCTEHIINH MPECTaBUTENb AIKMHOB

11 Brruncienus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOIyod. TOKCUYHOCTB
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoIHBIE HICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHble 0OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHOroaTOMHBbI€ CIIUPTHI: TUJIEHTIIUKOJIb U
TIIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3NYECKUE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpnernpl: GopmManbaerus u
areTanbaerug. AeToH

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHas U YKCYCHast

22 [TpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAsA KHCJIOThI, KaK

23 MIPEJICTAaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJIOTNYecKast POJIb KHUPOB
VYTaeBopl: COCTaB, Kiaccuukanus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPBI
Kontposnbnas paboTa mo pazaery

29 «Kucnopoacoaepxaiiue opraHudecKre
COCIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJIMH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpPraHUYECKUE COCTUHEHUS, UX
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYIISIPHBIX COCTUHEHUIN

34 OCHOBHBIE METOILI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIysi aToMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTEeMa XUMHYEeCKHUX dnemMeHToB /. 1.
MeneneeBa, ux CBsI3b C COBPEMEHHOM
TEOpUEU CTPOCHHS aTOMOB

KoanuyecTBO 4acoB

KonTpoabHubie

Bcero
padoThbI

IIpakTHyeckue
padoTbI

Jlara
U3ydeHust

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
IIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaSI CBA3b

BaneHnTHOCTh. DNEKTPOOTPUIIATETBLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsITHE O TUCTIEPCHBIX CHCTEMAX.
HcTuHHBIC U KOJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHWYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACChI BEIIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

ITpakTuyeckas pabora Ne 1. «Biausiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIuu»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIIaBoOB U PaCTBOPOB COJIEH

KonTtponbHas pabora 1o pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUUN»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XUMHUYECKHUX dnemMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeIUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

Du3nYECKUe CBOKMCTBA HEMETAILJIOB.
AnnoTponusi HeMeTaJuIoB (Ha IpuMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoa)
XHUMHYECKUE CBOMCTBA FAJIONEHOB, CEPBI U UX
COEAMHEHHI

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

XUMHUYEeCKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COEIUHEHUN

25

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26

O06001IeHre 1 cUCcTEMaTH3alus 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

IIpakTnueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTanmsl"»
KonrtponbHas pabota no remam «MeTaibh»

28 u «Hemeramney/Beepoccuiickas 1
poBepouHas paboTa

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuydeckue coepuHeHus. I'enetTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[Ipencrasnenus: 00 0OMKUX HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYeHHs 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MATEPUATIOB 1

34 XUMHUS ¥ 370pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOITPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEEHBIE MATEPUHAJIBI /TVIAI YYEHHUKA

buonorus. 10 kiacc: yueOHuk: ba3zoBelit u yriyOneHHbINH ypoBeHb. AradoHoB .

b. — M.: IIpocsewmenne, 2020.
buonorus. 11 knace: yueOHuk: bazoBblil 1 yriryOsieHHbIN ypoBeHb. AradoHos U.
b. —M.: IIpocsemenne, 2021.

METOAUYECKHE MATEPHAJIBI JlV/IA YYUTEIA

buonorus 10 kimacc. B. H. Mumaxkosa, 1. b. Aradgonosa, B. . CuBornazos.

Metoauueckoe nocooue. — M.: IIpocsemenue, 2020.
buonorus 11 knacc. B. H. Mumakosa, 1. b. Aradonosa, B. 1. CuBormnasos.

Metoaudeckoe mocooue — M.: IIpoceemienue, 2020.

IHHH®POBBIE ObPA30BATE/IBHBIE PECYPChI H PECYPChHI CETH
HHTEPHET

https://www.yaklass.ru/
https://myschool.edu.ru/



https://www.yaklass.ru/
https://myschool.edu.ru/
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