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MHOACHUTEJIBHAS 3AIINCKA

AnanTtupoBaHHasg pabodasi mporpaMma 1o xumuu aiig 10 knacca npeaHazHadeHa s 1eTei ¢
OTrpaHUYE€HHBIMU BO3MOXXHOCTAMM 3/10POBbS, JETEH-MHBAINI0B, KOTOPHIM PEKOMEHIOBAHO
oOyyeHue o UHMBHUIYaIbHOMY y4eOHOMY IUIaHy Ha JOMY B T.4. C UCIIOJIb30BAHUEM
TUCTAaHIMOHHBIX 00PA30BaTEIbHbIX TEXHOJIOTUM MO aalTUPOBAHHONW 00pa30BaTeIbHON
pOrpaMme.

[Iporpamma paccuutana Ha oOyuatomuxcs, HOIA.

Oco0eHHOCTH AeTel ¢ HAPYLIEHUSMHU ONMOPHO-ABUIaTEJbHOI0 annapara

[lonsiTue «Hapyuenue GpyHkiuii onopHo-asuratenbHoro anmnapara» (HOJA) nocut
coOupaTeNbHbIN XapaKTep U BKIIIOYAET B ce0s IBUTaTEIbHbIE PACCTPOMNCTBA, UMEIOIINE
OpraHNYecKoe LIEHTPATbHOE UK IEpUPEPUUECKOE MPOUCXOXKICHHUE.

B cBsi31 ¢ 0COOEHHOCTAMU ABUTATEIBLHBIX U PEUEBBIX HAPYIICHUHN Y yUaIIUXCS C HAPYIICHUSIMU
OMOPHO-ABUTATENILHOTO anmnapara uMmeercs crneuuduka o0yueHus 1o yueOHbIM MpeaMeETaM.

Jist oGsieryeHusi yCBOGHHUS HOBBIX 3HAHUI TUIAHUPYETCs KCOIb30BaTh METOAMUECKUE
MIPUEMbI, KOTOpbIE TPEOYIOT pabOThI pa3IMYHbIX aHAJIM3ATOPOB: CIYXOBOT'0, 3PUTEIILHOTO U
TaKTUIBHOTO. [103TOMY HCIIONb30BaHUE HATIISIAHBIX CPEACTB 00yUYeHUs (KapTHHbI, TAOIULIbI,
CXeMbl, Tpaduku, Mpoduiin, KapThl, MyJIBTUMEIUMHBIC MPE3EHTAIIMH ) HEOOXOIUMO IJIAHUPOBAThH
Ha Ka)XJJ0M ypOKe.

MeTtoanka paboThl ydalencs o onopHbIM KOHCIIEKTaM, KOTOPbIE ONPEEISIOT YeTKOCTh
U3JI0’KEHUS, BbIJIEJICHUE TIIaBHOTO B Marepua’e, U3J0KEeHUH ero HeOOIbIIUMHU MOPLUHUIMH,
yIOOHBIMU JIJIs1 YCBOCHUS U 3alIOMUHAHMS, 00ECIIEYMBAET YUEHHUIIE YCIEIIHOCTD MPOBUKEHUHN
B YCBOCHHMH CHCTEMbI 3HAHHI.

[Ipu u3yueHnr HOBOTO MarepHaa IIAHUPYETCs MaKCUMaIbHO UCIIOJIb30BaTh
JEMOHCTPALIMOHHBIN SKCTIEPUMEHT, TEXHHUECKUE CpelIcTBA 00yUeHHUs, aynTHMOBU3YyaIbHbIC
CpEeJCTBa.

[Iporpamma mo XMMHUM Ha YpPOBHE cpeaHero oodiiero oOpa3oBaHMsi pa3paboTaHa Ha OCHOBE
®denepanpHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 ob6pazoBannu B Poccuiickoii denepanuny,
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS (enepalibHONH 00pa3oBaTEILHON MPOrpaMMBbI CPETHETO
obmiero o6pazoanus (POII COO), mpencraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cTtanaapte COO, ¢ yuérom Konnenmuu npenogaBaHus yaeOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3anusax Poccuiickoit ®enepaiuu, peanu3yronmx
OCHOBHBIE 00pPa30BATENIbHBIE MPOTPAMMbBI, U OCHOBHBIX MOJIOKEHHI «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauun Ha mnepuon no 2025 roma» (Pacmopsxenue
IIpaButenbctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOA0B K pa3pabOTKe MPOrpaMMbl 10 XHMHUH, K ONpEAeNIeHUI0 oOlIeil cTpaTeruu
oOy4YeHHMsI, BOCTIUTAHUS U PA3BUTHUSI O0YUYAIOIIUXCS CPEACTBAMHU y4eOHOTO MpenMeTa «XuMUsH»
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHIeNTyallbHbIe nonoxeHuss @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LI€JIeH, COIepKaHUs, Pe3yabTaTOB 00y4eHUs U TpeOOBaHHM K YPOBHIO
MOATOTOBKH BBITYCKHUKOB.

Xumudeckoe o0Opa3oBaHueE, MOJy4aeMOe BBIITYCKHHUKaMH 0011e00pa30oBaTEIbHON OpraHu3alluuy,
SBIISIETCS HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpUIAIONINM ITAaroM
peanu3alnuy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CUCTEME XMMHUYECKOI0 00pa3oBaHus. DTH LEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB
MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHHUS U 001N KyIbTYphI UeJIOBEKA, a TAK)KE IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U PUPOJIHOM cpele. Peannsyercs XuMu4eckoe



oOpa3zoBaHue 00y4arolUXCA Ha YPOBHE CPEIHETO 00I1ero o0pa3oBaHus CPeACTBAMHU Y4eOHOTO
npeaMeTa «XuMHs», COIEPKAHUE U TIOCTPOCHUE KOTOPOTO ONPEIEICHBI B MPOrpaMMeE MO XUMUU
C yuéToM creuu(puKy HaAyKd XUMUU, €€ 3HAUCHUS B MO3HAHWUU MPUPOJABl U B MaTePUATBHOU
KU3HU OOIIEecTBa, a TaKkKe € y4e€ToM OOUMX Uelell M NPUHIUIOB, XapaKTEepPU3YIOIIHX
COBPEMEHHOE COCTOSIHUE CUCTEMBI cpesiHero oliero oopazoBanust B Poccuiickoit @enepanuu.
XuMusi Kak dJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT 0CoOyI pOjb B COBPEMEHHOMN
[MBWJIK3ALUK, B CO3JJaHUM HOBOM 0a3bl MaTepuaibHON KyJbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dhopmMupoBaHUE pallMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHUE 1IEIOCTHOTO MPECTaBICHUS
00 OKpY’KaroIieM MUpPE Kak O €IUHCTBE MPUPOJBI U YeJIOBEKa, KOTOPOe (HOPMUPYETCS B XUMUHU
Ha OCHOBE IMOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAKOLIEr0 MUPA, OCO3HAHUS B3aNUMOCBS3H
MEX]Iy CTPOSHHEM BEIIeCTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUS.

TecHO B3aUMOJECHCTBYSI C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja HEOThEMJIEMOM
YaCThI0 MUPOBOM KYJIBTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIEHIHOTO TPYyJAa U KU3HU KaXKJIO0TO
yieHa oOmectBa. CoBpeMEHHass XMMHsI KaKk HayKa CoO3WAaTeNibHas, KaK HayKa BBICOKHX
TEXHOJIOTUW HallpaBJieHa Ha pEIIeHUE TJ00AIbHBIX NPOOJEeM YCTOMYHMBOTO Pa3BUTHS
YeJIOBEUECTBA — CBIPbEBOM, SHEPTETUUECKOU, TUIIIEBOM, SKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI
310POBBAI.

B cootBeTcTBHM ¢ OOIMMMHU LEJISIMU M IPUHIIMIIAMHU CPEIHETO 00111eT0 00pa30BaHUs COJICPKAHUE
npeamera «Xumus» (10—11 kimaccel, 0a30BBI  ypOBEHb M3Y4YCHHUS) OPHUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarOIIUXCsl, HEOOXOAUMYIO MM JIJIS
BBIPAOOTKH MHUPOBO33PEHUYCCKUX OPUEHTHUPOB, YCIICITHOTO BKIIOYEHHUS B J>KU3Hb COIMyMa,
POJOJIKEHUS 00pa30BaHUs B PA3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.
CocTaBasionuMu mpeaMeTa « XuMus» SBIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XuMus» U
«OO011as u HeopraHuveckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX SIBIISIIOTCSA
OCHOBBI 0230BOM HAYKHU: CUCTEMa 3HAHUH 110 HEOPTaHMYECKOW XMMUH (C BKIIFOUEHUEM 3HAHUH 13
oOmiel XWUMHUU) U OpraHuydeckor xumuu. DopMuUpoBaHWE MAHHOW CHUCTEMBbI 3HAHUU TIpH
M3YYCHHUH TIpeIMeTa 00eCIIeuBaET BO3MOKHOCTh PACCMOTPEHHMS BCET0 MHOT000pa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPHI XHUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» U «OOmas U HeopraHudeckas
XUMHS» C(HOPMUPOBAHA B MPOrpaMMe MO0 XMMHUHU Ha OCHOBE CHCTEMHOTO MOAXOAa K M3yUYEHUIO
yaeOHOro MaTepualia U OOyCJIOBIICHA HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUN Ha
ONpENIENIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XWMHHM BEUIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUSI OPraHUYECKHX COCAUMHEHUM, a
TaKk€ Ha YPOBHE CTEPEOXUMHUYECKUX MU SJIEKTPOHHBIX MPEICTABICHUN O CTPOECHUU BEIIECTB.
Cenennst 00 M3ydaeMblX B Kypce BEIIECTBaX NAIOTCS B PAa3BUTHU — OT YIIIEBOJOPOIOB JIO
CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHHI. B Kypce opraHMyecKoll XUMHUU MOJY4aroT
pa3BuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl MEPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKOHN CBSI3U, KIAaCCU(UKAIMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX CTPOCHUS, O XUMHUUYECKOW PEAKIINH.

[To HOBBIM YTJIOM 3pEHHS B IpeIMETe « XUMHUSD 0a30BOTO YPOBHS pACCMATPUBACTCS M3yUCHHBIN
HAa YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHMs TEOPETUUYECKUM MaTepuayl U (PaKTOJIOTHYECKHE
CBEJICHHMSI O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4yacTHOCTHU, B Kypce «OOmas u
HEOpPraHuyecKas XUMHs» OOydarollUMCsl MPENOCTaBIsSETCd BO3MOXHOCTh OCO3HATH 3HAUCHUE
MEPUOJANYECKOT0 3aKOHA C 00IIETEOPETUYECKUX U METOAO0JIOrMYECKUX TTO3UIIHH, ITy0Ke MOHSITh



HUCTOpPUYECKOE U3MEHEHHE (YHKIUH 3TOro 3akoHa — OT 00oOImaroniei 10 OOBSICHSIOMEH U
MIPOTHO3UPYIOLIEH.

Envnasa cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAaX, MX COCTABE, CTPOCHUM, CBOWCTBAX M
MPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MTPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11 kmaccoB »neMeHTaMHM CONEpPKAHUSA, HMEIOIINMU
KYJbTYPOJOTUYECKUNA W TPHUKIAJHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XHMHUHU C JPYTUMH HayKaMH, PAaCKPBIBAIOT €€ pPOJb B IMO3HABATEIBHOU U
MPAKTUYECKON NESITEIHPHOCTH YeIOBEeKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUSI K MPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKU OCMBICIMBATh MHGOPMAIIUIO U MPUMEHSTh €€ sl TIOTIOJIHCHUS 3HAHUM, peIIeHus
WHTEJUICKTYaJbHBIX U DKCIIEPUMEHTAIBHBIX HCCIIEA0BATEILCKUX 3a/lad. B 1enoM cojepkanue
y4eOHOro mpeaMeTa « X UMHUs» JaHHOTO YPOBHS U3YUYCHUSI OPUEHTUPOBAHO HAa (POPMHUPOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUECCKON OCHOBBI JJII TOHUMaHUs GUIO0COPCKUX HJICH, TaKUX Kak:
MaTepuagbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM U CTPOCHHEM, TTO3HABAEMOCTh TPUPOIHBIX SIBJICHUN MyTEM DKCIIEPUMEHTA
U pelieHUs NPOTUBOPEYUN MEXKIYy HOBBIMH (DAaKTaMH M TECOPETHUECCKUMHU TMPEANOCHIIKAMH,
OCO3HAHME POJIM XUMHH B PEIICHUU DKOJOTUYECKUX MPOOsIeM, a Takxke mpodiemM cOepereHus
YHEPIETHYECKUX PECYPCOB, CBIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUNA U MAaTEPHUAJIOB.

B mnane pemenus 3amad BOCIHMTAHUS, PAa3BUTHSA M COIUATU3AIMN OOYYAIOIIUXCS TPUHSTHIC
nporpaMMor 10 XMMHUHU TOAXOJbI K OMPEACIICHUIO COACPKAHUS W TOCTPOCHMS Tpeamera
npenycMaTpuBaoT (GOpPMHPOBAHHWE YHUBEPCAIBHBIX Y4YEOHBIX NEHCTBUIA, MMEIOIUX 0a30BOe
3HaUEHWE [JIsl PAa3IMYHBIX BUJOB JEATEIBHOCTU: pEUICHUs MpoOJjeM, MOMCKAa, aHalu3a |
o0paboTku wuHMOpPMALMKM, HEOOXOAUMBIX [JIi TPHOOPETCHHS OIbITa MPAKTUYECKOW U
UCCJIEA0BATEIBCKON IEITENIBHOCTH, 3aHUMAIONIEN BA)KHOE MECTO B IO3HAHUH XUMUH.

B npaktuke mpenojaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, TaK W Ha
YpOBHE CpefHero o0iiero oopa3zoBaHusi, IPU OMPEICICHUH COJAEPKATEIbHON XapaKTePUCTHKU
Henel H3ydeHusl MNpeIMeTa HalpaBICHUEM NEPBOCTENEHHONW 3HAYUMOCTH TPaJULUOHHO
npu3Haércss (QOpMUpPOBAHME OCHOB XHMHYECKOW HAyKHM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKON [EATEIbHOCTH YEJIOBEKAa M KaK OJIHOIO U3 KOMIIOHEHTOB
MUPOBON KyJIbTypbl. C METOAUYECKOW TOUKH 3PEHMS TAKOM MOAXOJ K ONPEACICHUIO Ienel
M3YUYEHUs TIPEeIMETA SIBIISETCS BIIOJHE ONMPaBAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIaBHBIMH IEISIMU U3yUYEHUsS MpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 kJ1.) sBISITOTCS:

. dbopMupoBaHUE CHCTEMBl XHMHUYCCKHUX 3HAHUM KaK BaKHEHIEH COCTaBISIOIIECH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOW JIeKaT KIIOYEBbIE MOHSITHS,
(byHIaMEeHTaNbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHUE U MIOHUMAHUE
CYIIHOCTH JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH
WX pa3BUTHS U CTAHOBJICHUS,

o dbopMHUpOBaHUE W PA3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKINii, HEOOXOMUMBIX I MPUOOpPETEeHUsST YMEHUW OPHEHTHPOBATHCS B MHPE
BEILIECTB U XUMHYECKHUX SBICHUMN, UMEIOLIUX MECTO B PUPOJIE, B MPAKTUUECKOUN U MOBCEIHEBHOM
KU3HU;

o pa3BUTHE YMEHUMN U CIOCOOOB IESTEIBHOCTH, CBA3aHHBIX C HAOJIIOACHUEM U O0BICHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOJII0ICHUEM MTPaBUIT 0€301MacHOr0 OOpaIleHUsI C BEIIECTBAMH.



Hapsimy ¢ sTtuMm, comepkatenbHas XapaKTepUCTHUKA IeJed W 3amad M3ydeHUs MpeaMeTa B
MporpaMme Mo XUMUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMHU
B CHCTEME cCpelHero obmiero ooOpazoBanusi. CerojHs B MpeENnojaBaHUM XUMHUU B OOJbIIEH
CTCTICHH OTHAETCS TNPEANMOYTCHHE TPAKTHYECKON KOMIIOHEHTE COJCp)KaHUA OOydYeHUS,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHON  OpraHU3aIliH,
BJIAJICIONIETO He HAOOpOM 3HaHWH, a (PYHKIIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMHU aKTHUBHOTO TOJIYYEHUS 3HAHWK W MIPUMEHEHUS UX B PCATbHON KU3HU IS PEIICHUS
MPAKTUYCCKUX 3a71a4.

B cBs3m ¢ 3TUM TIpU HM3y4YeHUU MpeaMeTa «XUMHUS» JOMHHHUPYIOIIEE 3HAUCHHE TPUOOPETAOT
TaKHe IeJU U 3a]1a4M, KaK:

ajanTanys OO0y4aromuXcs K YCJIOBHUSM JUHAMHUYHO Pa3BUBAIOIICTOCS MHUpA, (HOPMHpPOBAHUE
WHTEIUICKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITCJILHOMY TPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIICCTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHUEe Y OOYYAIOIIMXCS KIIFOYCBBIX HABBIKOB (KJFOUEBBIX KOMIIETCHITUI), MMEIOITUX
YHUBEPCAJIIBHOE 3HAYCHHUE JIJIS PA3JIMYHBIX BUIOB JICATCIBLHOCTH: PEIICHUS MPOOJIEM, IMOUCKA,
aHanu3a U 00paboTKM MH(OpPMAIINU, HEOOXOAUMBIX JUISI IPHOOPETCHHS OMBITA JEATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOC MECTO B IO3HAHWM XUMHUHU, a TaKXKe JJIs OICHKH C IO3WUIUN
HKOJIOTHYECKON OCE30IacCHOCTH XapaKTepa BIIMSHHS BEIISCTB M XMMHYECKHUX IPOIECCOB Ha
OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BHTHE TI03HABATEIBHBIX MHTEPECOB, WHTEUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
OoOy4JaroImMXcs: CHOCOOHOCTH CaMOCTOATENbHO MpUOOpETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIB30BATh COBPEMEHHbBIE HH(OPMAITMOHHbIE
TEXHOJIOTUH JUIsI TIOMCKA U aHAIKM3a YY4EeOHOM U HAyYHO-TIOMYJISIPHON MH(OPMAIIUN XUMHUYECKOTO
CoJlep KaHUS;

dbopMHpoBaHUE U pa3BUTHE Yy OOYYAIOUIUXCS ACCOLMATHBHOTO W JIOTUYECKOTO MBIIUICHHUS,
HaOJII0IaTeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMEBI, B
YaCTHOCTH, IIPH IUITAHUPOBAHUH M MPOBEIACHUU XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE y 00ydaromuxcs yoexa1EHHOCTH B TYMaHUCTHUYECKOW HAINPaBICHHOCTH XUMUU, €€
BOXHOM pONM B pEHICHHH TJI00aTbHBIX MPOOJIEM pPalMOHAIBHOTO MPUPOIOTOIB30BaHMS,
MOTIOJTHEHUSI YHEPIeTHUECKUX PECYPCOB U COXPAHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKKE TPHUOOPETCHUS
OTIBITa WCIIOJIH30BAHUS MOTYUYEHHBIX 3HAHUW JIs1 MPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMHU SIBJICHUSMH.

B yuebnoM mnane cpeanero obmiero oopa3oBanus mpeaMer « XumMus» 6a30BOT0 YPOBHS BXOIUT
B COCTaB IpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYyUHBIE TIPEIMETHI.

OO61iee yncIo YacoB, OTBEAEHHBIX /I U3yUYEHUs XUMUU, Ha 0230BOM YPOBHE CPETHETO OOIIETOo
oOpazoBaHnus, cocraBisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34
yaca (1 yac B Hezielno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMHUH

[Ipenmer opraHmyeckor XMMHH: €€ BO3ZHUKHOBEHHME, PAa3BUTHE U 3HAUYCHUE B IOJYYECHUU
HOBBIX BEIIECTB M MaTepHaloB. Teopuss CTPOECHHUS OpPraHWYECKHX coeauHeHui A. M.
byrnepoBa, €€ ocHOBHble MonoxkeHUs. CTpyKTypHbIe (OPMYJIbl OPraHMYECKUX BELIECTB.
I'omonorus, nzomepusi. XuMu4yeckas CBSI3b B OPTraHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U
KpaTHbBIE CBA3U.

[IpencraBnenue o knaccuuKalMM OpraHUYECKUX BemiecTB. HomeHkIaTypa OopraHM4ecKux
COCIMHEHUN (CUCTeMaTU4yecKas)) M TPUBHAIbHBIC HA3BAHUSI BAXKHEHIIUX MpEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS] BEUIECTB M HUX MPEBPAIICHUN: O3HAKOMIICHUE C
oOpasiaMu OpraHuYeCKUX BEIIECTB U MaTepualaMi Ha UX OCHOBE, MOJICIIMPOBAHUE MOJICKYIT
OpraHWYeCKUX BEIIECTB, HAOIIOJCHUE U OMHCaHWE JEMOHCTPAIIMOHHBIX OIBITOB 10
IPEBpAIICHUIO OPraHMYECKUX BEIISCTB MpH HarpeBaHuu (IUIaBieHUE, OOYIJIMBaHUE W
ropeHue).

Yriaesoaopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M »3TaH — NpocCTeuIne
NpEICTABUTENN alKaHOB: (DU3MYECKUE U XUMHYECKHE CBOMCTBa (pEaKIMU 3aMeIIeHHs U
TOPEHHUs] ), HAXOKAEHUE B PUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psiA. DTWIEH U NMPONUIEH — MPOCTEHIlne
NPEICTABUTENN AJKEHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA (peakluuu TUAPUPOBAHUS,
rajJjoreHUpOBaHUs, THIpaTallii, OKUCICHUS U MOJIMMEPHU3ALINH), IOJTyYCHUE U TPUMEHEHHE.
Ankanuensl: Oyramuen-1,3 u MerwnOyragueH-1,3: cTpoeHHe, BaKHEWUIINE XUMHYECKUC
CBOMCTBa (peakuus noaumepusanuu). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.
AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTHYCCKUM P, ALICTHICH — IMPOCTECHIIIHIA
NPE/ICTAaBUTEb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TAIIOT€HUPOBAHUS, TUIpaTallil, TOPEHHS] ), IOTYYEHUE U IPUMEHEHHUE.
Apenbl. benzon: coctaB, cTpoeHme, (U3MUYECKHE W XUMHUUYECKHE CBOWCTBA (peakuuu
rajoOreHUpPOBaHUS U HUTPOBAHHUS), MOJTYyUYEHHE U NMPUMEHEHUE. Tonyon: cocmas, cmpoenue,
Qu3suyeckue u Xumuyeckue ceoUCmea (peakyuu 2ai02eHupo8anss U HUmpo8anus), noiyyeHue
u npumenenue. TOKCUYHOCTb apeHOB. | eHeTHueckas CBsI3b MEXKIY YINIEBOLOPOJAMHU,
MIPUHAUICKAIIUMH K PA3JIMYHBIM KJIACCAM.

[TpupogHbIe HICTOYHUKH YTIIEBOIOPOA0B. [IprpoaHbii ra3 u momyTHbIe HedTsaHbIE Ta3bl. HedTh
u e€¢ mpoucxoxaeHne. CrocoObl mepepadOoTK HEPTH: MEPErOHKa, KPEKUHT (TEPMUUYECKUIA,
KatamuTudeckuit), mnuponus. [lpomyktel mepepaboTku HedTH, WX TPUMEHEHHE B
MIPOMBITINICHHOCTH U B OBITY. KaMeHHBIH yroiib U IPOYKTHI €T0 TepepadOTKH.
DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHUS BEIIECTB U UX MPEBPALCHUN: O3HAKOMJICHHUE C
o0Opa3iaMu IacTMace, KayudyKoB U pe3uHbl, KoJuleKuuu «HedTb» u «YToab», MOJAEIMpOBaHUE
MOJIEKYJ YIJIEBOAOPOAOB M TaJIOr€HONPOU3BOAHBIX, MPOBEIACHUE MNPAKTUYECKON pPabOThI:
MOJIy4YE€HUE STUIIEHA U U3YUYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.




Bbrunciienus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchbl, 00bEMa, KOJMYECTBA UCXOJAHOIO
BEIECTBA WJIM MPOJYKTa PEaKIMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO W3
MCXOJHBIX BEIECTB WM NPOAYKTOB PEAKIIUN).

Kucnopoaconep:xamme oprannieckue coeJnHeHHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTpOEHUe, (usmyeckue u
XUMHYECKUE CBOMCTBA (PEaKIMHU C aKTUBHBIMU METaJUIAMH, TaJIOT€HOBOI0OPOJIaMU, TOPEHHUE),
IIpUMEHEHHE. BOMOpOIHBIE CBA3M MEXKAY MOJIEKYJIaMU CIHAPTOB. JlelcTBHE MeTaHoJIa U
ATaHOJIa HA OPraHU3M YeJIOBEKa.

MHoroaToMHbI€ COUPTHI. DTUICHTIUKOIb U TIULEPUH: CTPOCHHE, (DU3NUECKUE U XUMUYECKUE
CBOICTBa (B3aMMOJEICTBUE CO IICJIOYHBIMUA METa/JlaMH, KayeCTBEHHAas peakuus Ha
MHOTOaTOMHbIE CNUPTHI). JlelicTBHMe Ha opraHu3Mm yenoBeka. [IpumeHeHue riuiepuHa u
ATUIJICHTTUKOJISL.

deHo: CTPOCHHE MOJIEKYJIbl, (PU3NYECKHEe U XMMHYEeCKue CBOWMCTBA. TOKCHMYHOCTH (peHoa.
[Ipumenenue denona.

Anbaerunpl u kemorwvl. DopMalibJIeTu, aleTalbAeTu: CTPOCHUE, PU3NYecKrue 1 XUMUYECKUE
CBOICTBa (peaklMH OKUCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHbIE PEAKIMH), MOIYYECHUE U
IPUMEHCHHE.

OnHOOCHOBHBIE TMpe/elibHbIE KapOOHOBBIE KHUCIOTBHL. MypaBbHMHAs W YKCYCHAasi KHUCIIOTBHI:
CTpoeHue, (U3MYECKUe W XUMHUYECKHE CBOWCTBA (CBOWCTBa, OOIIME IS Kiacca KHUCIOT,
peakuus sTepudukanum), noryyeHue u npuMmeHenune. CreapuHoBasi U 0JI€MHOBAsI KUCJIOTHI KaKk
NPEe/ICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
UX MOIOLIEE JCHCTBHE.

Crnoxxnble 3(GUpPBl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX 3(QUPOB.
Kupsl. I'nnponus xupos. [Ipumenenue xxupoB. bruosornueckas poib )KUPOB.

VYrneBoasl: cocTaB, KiIaccupUKalusg yrieBoaoB (MOHO-, IHU- U monucaxapuabl). [moko3a —
IPOCTEHIINI MOHOCaXapu: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbl, (GU3UUECKHUE U XUMHUUECKHE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcuaoMm Meau(ll), okucieHne amMMHAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIICHHE, OpOXKEHWE TJIOKO3bI), HAXOXIEHHWE B TIPHUPOJIE,
npuMeHeHue, Ouonorudeckas poib. Dorocunte3. PpyKTo3a Kak U30Mep TIIOKO3BI.

Kpaxman u unemittono3a kKak npupoaHbie noiauMepbl. CTpoeHuEe Kpaxmalia U LEJUIIOJIO3bI.
Pu3nyecKre 1 XUMUYECKHE CBOMCTBA KpaxMalia (TUAPOJIN3, KAYECTBEHHAS PEAKIUS C HOJIOM).
OKCIEpUMEHTAIIbHBIE METOAbl HU3Y4YEHHUS BEIIECTB W MX MPEBPAIICHUI: TMPOBEACHUE,
HaAOJIIOJIEHNEe U OINMHUCaHUE JEMOHCTPALMOHHBIX OMNBITOB: FOPEHUE CIUPTOB, KaueCTBEHHBIE
peakiMu OJHOATOMHBIX CIUPTOB (OKHUCIEeHHE 3TaHoya okcuaoMm Menu(Il)), MHOroaToMHBIX
cnupToB (B3auMojencTBue ruiepuHa ¢ rugpokcuaom meau(Il)), anpaernnos (okucieHue
aMMuayHbiM pactBopoM okcuaa cepedpa(l) m rugpokcumom menu(Il), B3ammoneicTue
Kpaxmajaa ¢ HOAOM), NPOBEACHUE IMPAKTHYECKONW padOTHI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

PacuéTnble 3anaum.

Boluncnenus o ypaBHEHUI0 XUMUYECKOW peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO
BEIECTBA WJIM IMPOJIYKTAa PEAaKIHMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3
MCXOJIHBIX BEILIECTB WM MPOIYKTOB PEAKIIUN).

A3zoTconepxalire OpraHMuecKue COeIUMHEHHUS.

AMMHOKHUCIIOTBHI KaK aM(oTepHble opraHudeckue coeAnHeHus. OU3n4YecKue U XUMUUYECKUe
CBOMCTBa aMUHOKHUCIOT (Ha NpuMepe IiuiuHa). buoiornyeckoe 3HauYeHHE AMUHOKHUCIIOT.
[TenTuae!.



benku kak mpuUpOIHBIE BBHICOKOMOJICKYJSIpHBIE coeanHeHus. llepBuyHas, BTOpUYHAs W
TpeTUYHAsE CTPyKTypa OenkoB. XWMHUYECKHE CBOMCTBa OCIIKOB: THUAPOJH3, IEHATYpallus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCIIepUMEHTAIbHBIE METO/ABl W3YYEHHUs BEIIEeCTB W WX TNPEBpalllCeHU: HaONIOJeHHuE U
OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypamus OCNKOB MPH HArpeBaHUU, IIBETHHIC
peakiuu OEKOB.

BbicokoMoJIeKyIsIpHBIE COeINHEHUSI

OCHOBHBIC TIOHSTHS XWMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEAHsSI MOJEKynsapHas Macca. OCHOBHbBIC
METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTMHEHUH — MOTUMEPU3AIHS U TIOJTUKOH ICHCAITHSI.
DKCIepUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB M HMX MPEBPAILICHUI: O03HAKOMIICHHE C
oOpa3amMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KayIyKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanmzamusi MeXImpeIMeTHBIX CBSI3€ MpU HW3yYeHUHM opraHudeckoil xumuum B 10 Kimacce
OCYIIIECTBIISIETCST Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, TaK H
NOHATUH, SBISIONINXCA CHCTEMHBIMH IS OTACTBHBIX MPEIMETOB E€CTECTBEHHO-HAYyYHOTO
IUKITA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHSTHS: SIBIICHUE, HAYUHBIA ()aKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHaln3, CHHTE3, KiIaccu(uKaIys, IepuoInIHOCTh, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT,
MO/ICITHPOBAHHE.

®dwusuka: MaTepus, SHEPTHs, Macca, aTOM, JJIEKTPOH, MOJIEKYJa, SHEPTeTUIECKII YPOBEHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BELIeCTBa, (pr3nyecKre BETMYMHBI U €TUHHIIbI
MX U3MEPEHHSL.

buonorus: kimetka, opraHu3M, Ouocdepa, oOMEH BelIeCTB B oOpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKN aKTUBHBIE BellecTBa (O€TIKH, YTIeBOIbI, )KUPHI, (EpMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKONIAEMBbIE, TOIIMBO, PECYPCHI.
TexHonorus: MUIIEBbIE MPOAYKTHl, OCHOBHI PAlMOHAIBHOTO MHUTAaHUS, MOIOIINE CPEACTBa,
JEKapCTBEHHbIE M KOCMETHYECKHE TMpermaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJITHET'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00yUJaIOIUMHUCS TTPOTPAMM
cpenHero oo6mero oopa3zoBaHusi (JIMTYHOCTHBIM, METANPEIMETHBIM U TpeaMeTHbIM). Haydno-
METOMYECKOW OCHOBOM IJIsi pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTpamMm
CpeIHero oo1ero o0pa3oBaHus SIBISIETCS CUCTEMHO-ACSITEIIbHOCTHBIN TOXO/.

B cooTBeTCTBMM € CHCTEMHO-AECATEIBHOCTHBIM TOAXOJIOM B CTPYKTYpE JMYHOCTHBIX
pPE3yNIbTATOB OCBOCHHUS TpenMera «XWMHUsS» HAa YPOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIIME COCTABISAIOLINE:

OCO3HAaHHE OOYYAIOUIUMHUCSI POCCHUHUCKOM TPaKIaHCKOWM HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpAa3BHUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAECIICHHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHUIO;

L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHHN JIMYHOCTHU HA OCHOBE KIIFOUEBBIX
LEHHOCTEW U UCTOPUUYECKUX TPAIULIUNA 0a30BOIM HAYKU XUMUMU;



TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCA PYKOBOJACTBOBATHCS B CBOEH JESATEIBLHOCTH
IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MPUCYIIUMHU IEJIOCTHOM CHUCTEME XUMHUUYECKOTO
oOpa3oBaHusi;

HaJU4Yue MPaBOCO3HAHUS IKOJIOTUYECKOU KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHUS MpeIMeTa « XUMUS JOCTUTAIOTCS B €IMHCTBE YU€OHOU U
BOCIIUTATEIILHOM JIEATETLHOCTA B COOTBETCTBUU C TYMaHUCTUYECKUMHU, COLIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U UjeajaMUd POCCUUCKOT0O T'PaKJIaHCKOTO OOIIECTBa,
MPUHATHIMU B OOIIECTBE HOPMaMU U IIpaBUIIaMH TTOBEJICHUSI, CITOCOOCTBYIOIIUMHU TIpoIieccaM
CaMOITO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0yYArOITUXCS.
JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS TpeAMeTa «XUMHs» OTpaxaroT CHOPMUPOBAHHOCTH
OMbITa TIO3HABATEIBLHON M TMPAKTHUYECKOW MESATEIBHOCTH OOYUYaIOIIMXCsl IO peanu3aiuu
MPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpa:xI1aHCKOTO BOCIIMTAHUS .

OCO3HAHHUS OOYYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBaXKEHUS K
3aKOHY W MPABOMOPSJIKY;

NPEACTaBICHUS O COIHAIBHBIX HOPMax M TMpaBWIaX MEXKIWYHOCTHBIX OTHOIICHUW B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NESITEIBHOCTH TMPHU CO3JAaHUU YUYEOHBIX IPOCKTOB,
peleHrny y4eOHbIX U TTO3HABATEIBHBIX 3a71a4, BBITIOJIHEHUH XUMUYECKUX dKCIIEPUMEHTOB;
CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U apTYMEHTBI JPYTUX MPU
aHaJIM3€ PA3TMYHBIX BUJIOB YU€OHOM €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHUSI K ICTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHON XUMUMU;
yBaXKEHHS K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS] XUMUH,
OCO3HAHMSI TOT0, YTO JOCTHKEHHUS HAayKH €CThb pe3yJbTaT MJIUTEIbHBIX HaOII0JEeHUH,
KPONOTJIMBBIX SKCIEPUMEHTAIIbHBIX TOMCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUH U TOCJIEAYIONIEM aHAIU3e UHPOpMAIIUH
0 MEPEIOBBIX JOCTUKEHHUIX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMHU, U IPUHUMATH
OCO3HAHHBIE PEICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMbI U LIEHHOCTH;
TOTOBHOCTH OIIEHUBaTh CBOE TOBEACHHME W TIOCTYIIKM CBOMX TOBapuIIEd C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEICTBHI 3THX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS I[EHHOCTEH 3M0poBOrO0 U 0Oe30macHOro obOpa3a KU3HHU, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOMICHHS K COOCTBEHHOMY (DU3MYECKOMY U MICUXUIECKOMY 3/I0POBBIO;
COOJTFOICHUS PABMIT OE30ITACHOTO OOPAIICHHS ¢ BEIIECTBAMH B OBITY, IIOBCEAHEBHOM KU3HH
U B TPYAOBOM JIESITEIILHOCTH;

MOHUMAHMS [IEHHOCTH MPABWJI MHIMBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOIO MOBEJACHUS
B CUTYalIUSIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIOJEH;

OCO3HAHHUS TIOCJIECACTBUN W HENPUSITUS BPEAHBIX MPUBBIUEK (YMOTPEOIEHUsT aJIKOros,
HapKOTUKOB, KYpEHUS);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  y4€OHO-HCCJIEIOBATEIbCKOW  JIESATEIILHOCTH,
00I11IeCTBEHHO MOJIE3HOM, TBOPUECKON U APYrUX BUAAX JCSATEIBHOCTH;



YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIIEHWH MPAKTUYECKUX 3aJa4 COLHUAIBHOU
HaIpPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEHHUIO MPOoQecchil pa3IudHOro poja, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHUS TTPEAMETHBIX 3HAHUN 110 XUMUH,

YBAXXEHUA K TPYAY, JIIOIAAM TPYJla U pe3yiabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHUIYAIBHOW TPacKTOPUU OOpa3zoBaHMs, Oymyuiei
npodeccu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TMYeCKOT0 BOCIIUTAHMS :

AKOJIOTUYECKHU I1eJ€CO00Pa3HOr0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY CYIIECCTBOBAHUS
’KM3HH Ha 3eMIIe;

MOHUMaHHUSI TJI00ATBLHOIO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKUX
ITPOLIECCOB HA COCTOSIHUE MTPUPOJTHOMN U COLMAIIBHOU CPEBI;

OCO3HAHUS HEOOXOJMMOCTH HCTOJIB30BAHUS JIOCTUKEHUNW XUMHUM JJIs PEIICHHUS BOIPOCOB
palMOHATBLHOTO TPUPOIOIOJIb30BAHUS,

AKTUBHOT'O HEMPUATHS ICHUCTBUM, MPUHOCSIINX BPEJ OKPYKAIOIIEH MPUPOTHON CpeAE, YMEHUS
IIPOTHO3UPOBATh HEOJIATONMPHUATHBIE DKOJOTUYECKHE TOCICICTBUS  MPEAIPUHUMAEMBIX
JNEUCTBUU U IIPEAOTBPALLATH UX;

HaJW4yusg Pa3BUTOTO HSKOJOTMUYECKOTO MBIIUICHUS, JKOJOTMYECKOM KYJIbTYphl, OIbITA
JNEATEIBHOCTA JKOJOTMYECKOW HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA HWMH B
MO3HABATEIbHON, KOMMYHHMKATUBHOM W COIMAIbHOW MPAKTUKE, CIOCOOHOCTH U YMCHHS
aKTUBHO MPOTUBOCTOSTH UACOIOTUU XeMOhOOHH;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHHS CHeUu(PUKU XUMUU KaK HayKH, OCO3HaHHus €€ poiu B (GOPMHUPOBAHUU
pPaIMOHAILHOTO  HAYYHOTO  MBIIUICHHS, CO3JaHUU  IIEJIOCTHOTO TMpEACTaBlIeHUs 00
OKpY)KalolleM MHpE KaK O €IMHCTBE NPUPOAbl U YEJIOBEKa, B IO3HAHWHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrH MpoodiieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;
yOeXKIEHHOCTH B 0OCOOOW 3HAUYMMOCTHM XUMHMH JJIi COBPEMEHHOW LMBHIM3AIMU: B €€
T'YMaHUCTUYECKOW HAMPaBJICHHOCTH M BaXXHOM POJIM B CO3/IaHMU HOBOM 0a3bl MaTepuaibHOU
KYJbTYPBI, pEIICHUU TTI00ATBHBIX TIPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOA,
SHEPreTHUYECCKON, THUINEBONM M HSKOJIOTMYECKOW OCE30MacHOCTH, B PA3BUTHU MEIUIIHHEI,
00ecCIeueHn YCJIOBHHM YCIENTHOTO TPYyJda U JKOJOTUYECKH KOM(OPTHOM KUZHHU KaKIOTO
yjeHa oOIIeCTBa;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB  IIO3HAHW,
HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MUCIOJIb30BATh MOJIy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUW OKPYKAIOUIEr0 MUpPAa M MPOUCXOIAIINX B HEM U3MEHEHUH,
yMEHUS JenaTh 00OCHOBaHHBIC 3aKIIOYCHUS HA OCHOBE HAYUYHBIX (DAKTOB M HMEIOITUXCS
JAHHBIX C LEJIbIO MOJYYEHHUS] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOATENIBHO HUCMOJb30BaTh XUMUUECKUE 3HAHUS JIJISl PEUICHUs MPoOJieM B
peabHbIX JKU3HEHHBIX CUTyalUAX;

VMHTEpECca K MNO3HAHUIO U UCCIIEIOBATEINBCKON JESITEIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMNPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHMIO, K
AKTUBHOMY TOJYYCHUIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B pa3IMyHbIX cepax npodhecCuOHAIBHOUN eI TENbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XUMUsD» Ha YPOBHE CPEAHETO
o011iero oOpa3oBaHus BKIIOYAIOT:

3HaUMMBbIe Ui (OpMUpPOBAaHMUS MHPOBO33PEHUS OOYyYAIOUUXCA MEXKIUCHUILUIMHAPHBIE
(MexnpeaMeTHbIE) OOIEHAayYHbIE TOHSTHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOU KapTHUHBI
MHpa U CrieU(PUKY METOJIOB MO3HAHMS, UCTOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTruUs, SBJICHHE, MPOIECC, CHUCTeMa, Hay4HbIM (akT, MPUHLUIM, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpUsl, UCCIEOBaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U
JpyrHe);

yYHUBEpCaJbHbIE YUeOHBIC JCHCTBUS (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHbIE),
obecneunBatomue  (GopmupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH U COIMAJIBHOU
KOMITETCHITUN 00YYaromnXcs;

CrOCOOHOCTh ~ OOy4YaroUIMXCsi ~ HCMOJIb30BaTb  OCBOCHHBICE  MEXIUCIUIIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHBEpCajbHble y4eOHBIC JCHCTBUSA B IMO3HABATEIBHOU U
COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHbIC PE3yJbTaThl  OTPAKAIOT OBJIAJCHUE YHHUBEPCAIBHBIMH  Y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUSIMU.

OBJaieHNe YHUBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEILHBIMHU A€CTBUSIMH:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIHMPOBATh M  aKTyaJIUM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpHUBaTh;

ONpeNeNsATh IeNu JeATEIbHOCTH, 3a/JaBasi NapaMmeTpbl M KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHUTbH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATDH
XapaKTepHble TpU3HAKKW TOHATHH M yCTaHABIMBAaTh HMX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIWE MOHATHUS ISl OOBSICHEHUS OTAETBHBIX (DAKTOB U SIBICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KJIACCU(UKAIIMK BEIIECTB M XUMUUYECKUX PEAKITUN;
yCTaHABIMBATh MPUUUHHO-CJICICTBEHHBIE CBA3U MEXKIY U3YYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYkACHUs (MHIYKTHBHBIC, N€IYKTUBHBIE, [0 aHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH Y IPOTHUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYITHPOBATH BHIBOJIBI U
3aKJIIOYCHUS;

MPUMEHSTh B MPOLIECCE IMO3HAHUS, HUCMHOJb3yeMble B XHMHHM CHMBOJIMYECKUE (3HAKOBBIC)
MOJIENIN, TPeoOpa3oBbIBaTh MOJEJIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CHUMBOIN)
AJIIEMEHTa, XUMHUYecKasi (hopMysia, ypaBHEHNE XUMUUECKON PEAKIIUU — MPU PEIICHUH YISOHBIX
MMO3HABATEIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHbBIE MOJIEJIbHBIE MPE/ICTABICHUS
JUTS1 BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BblIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINH;
dopMynupoBaTh I[ETW W 33Ja4d  WCCIEAOBAHMS, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSATEIHHO CPOPMYITUPOBAHHBIE BOITPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
TSt POPMUPOBAHUS THITOTE3HI TIO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KJICHH;
BIIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS M TPOBEACHUS YUYCHUYECKUX
AKCIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUs  HAOMIOJAaTh 3a  XOJOM  IpoIecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ysibTaT, (PopMynupoBaTh OOOOIIEHUS U BBIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTATOB HUCCIEAOBAHUS, COCTABISATh 00OCHOBAHHBIN OTUET
0 MpojieaHHoM padore;



pUOOpETaTh OMBIT YICHUYECKOM UCCIIE0BATEIBCKOM U MPOCKTHOM NEATEIbHOCTH, TIPOSBIISITH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIHHOMY TOUCKY METOJOB PEIICHUS MPAKTHUYECKUX
3aja4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUSI.

3) padora ¢ unpopmanmei:

OPUEHTHUPOBATHCS B PA3TMUHBIX UCTOUYHUKAX WH(POpMaLnU (HAyYHO-TIONYJISIpHAsl JIUTEpaTypa
XUMHAYECKOTO COJIEpKaHusl, CIpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHaTU3UpPOBAThH
UHPOPMAIUIO DPA3IWYHBIX BHUIOB W (OPM TPEACTABICHUS, KPUTUUCCKH OIICHUBATH €&
JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

GopMynupoBaTh 3ampoCchl M MPHUMEHATH pa3IMYHbIe METOABl TPU TOUCKE H O0TOOpe
uH(popMaIi, He0OX0AMMOI 1JIsl BBIOJHEHUS Y4€OHBIX 3a/1a4 ONpPeeIEHHOTO TUIIA;
npuoOpeTaTh OMBIT HWCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA W
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BBIOMpATh ONTUMANBHYIO (DOpPMYy MpPEICTaBICHUS HHPOPMAIUH (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIHUIIBI, PUCYHKH U JPYyTHE);

MCTIOJIh30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPH paboTe ¢ XUMUIECKON HH(OpMAIIUEH:
NPUMEHSATh MEXIpeaMETHbIE (PU3NIECKIEe U MaTEeMAaTHIYECKHE) 3HAKH U CUMBOJIBI, ()OPMYJIBI,
ab0peBHUaTypbl, HOMEHKIATYPY;

UCTIOJIh30BaTh M MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATIISTHOCTH.
OgiafieHHe YHUBEPCAIBbHBIMUA KOMMYHUKATHBHBIMH 1€CTBUSIMH:

3aJjaBaTh BOMPOCHI 1O CYIIECTBY OOCYXIaeMOil TeMbl B XOJI€ IUajora W/WIA JIHUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYITUPOBATH CBOHM TMPEJIOKEHUS OTHOCUTEIHHO BBITOJHEHUS
HpeUI0KEHHOH 3a1auu;

BBICTYNATh C MPE3EHTAlMel pe3yJbTaTOB I103HABATEIbHOM JEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO MWJIK COBMECTHO CO CBEPCTHUKAMHU IIPU BBIMOJIHEHUH XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTHUUECKON padOThl MO HCCIEJOBAHHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB,
peannzanuu y4eOHOTO NMPOeKTa U (OpPMYJIUpPOBATH BBIBOABI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIIEZIOBAHUN ITyTEM COTJIACOBAHUS MO3MUIMM B X01€ 0OCYKIEHHUS U OOMEHa MHEHUSMU.
OsilaieHHe YHUBEPCAJIbHBIMY PeryJIATHBHBIMH AeHCTBUSIMM:

CaMOCTOSITEJIbHO TIJIAHUPOBaTh M OCYIIECTBISTh CBOIO II03HABATENbHYIO JESTEIBHOCTD,
orpenenss e€ Uenu U 3a7a4d, KOHTPOJIUPOBATh U 110 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npe/uIaraeMblii aJropyuT™ JASHCTBHUM MPU BHIMOJIHEHNN YUYE€OHBIX U UCCIIEA0BATENIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee 3PGeKTUBHBIN CIIOCO0 MX PEIICHHS C YYETOM MOTyUYEeHUS HOBBIX 3HAHUN
O BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISTH CAMOKOHTPOJIb CBOEH J1€ATEIHbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmeTHBIE pe3yabTaThl OCBOECHHS Kypca «OpraHudyeckas XUMus OTPakKaroT:
c(hOpMUPOBAHHOCTh TPEACTABICHUA O XHUMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, POJIM XUMHH B TIO3HAHHUH SIBJICHUH MIPUPOJIBI, B (HOPMUPOBAHUH MBIILUICHHUS U
KyJbTYpbl JHUYHOCTH, €& (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOJAUMOMW [Jis peIICHUS
MPAKTUUYECKUX 3aJlad M JKOJIOTHYECKH OOOCHOBAaHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHWM, KOTOPasi BKJIIOYAECT: OCHOBOIIOJAraoIIUe MTOHSATHS
(XMMUYECKHUM DJIEMEHT, aToOM, JJEKTpOHHAas o000J04YKa aToMa, MOJIeKyJa, BaJE€HTHOCTD,



AIEKTPOOTPULIATEIIBHOCTh, XUMHUUYECKas CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamliéHHas), MOJb, MOJISIpHasE Macca, MOJSPHBIA 00BEM, VYIJIEPOAHBIA  CKEJET,
GbyHKIMOHANIbHAS TPYyMIa, paguKai, U30MepHUs, U30MEPhI, TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH,
YTJIEBOIOPO/IbI, KUCIOPO M a30TCOIEpKAIIUE COCTUHEHUSI, MOHOMED, MTOJIUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIDHBIE COCJAMHEHHUS);, TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemectB A. M. bymiepoBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIUE B
OCHOBE MOHUMAaHMS MPUUMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHUH, (DAKTOJIOTUUYECKUE
CBEJICHHSI O CBOMCTBAx, COCTaBe, MOJYYEHHWU U O€30MacHOM HCIOJIb30BAHUM BaKHEUIIHUX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAESTEILHOCTH YEJIOBEKA;
c(hOpMUPOBAHHOCTh YMEHUMN BBISBIISITh XapaKTEPHbIC MPU3HAKY MMOHSTHH, YCTaHABINBATh UX
B3aUMOCBS3b, UCTIOJ30BATh COOTBETCTBYIOIINUE MOHSTHS TIPU OMMCAHUM COCTaBa, CTPOCHUS U
peBpaIieHui OPraHMYeCKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIB30BaTh XUMHUYECKYH) CHUMBOJIMKY JJII COCTaBJICHUS
MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpam€HHOW) (HOpMysT OpraHUYeCKUX
BEIIECTB U YPaBHEHUM XUMUUECKUX PEAKIUA, U3TOTaBIUBATH MOJIEIIN MOJICKYJI OPTraHUYECKUX
BEIIECTB JIJI1 WITIOCTPALIMKM UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS;
c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAJJIECKHOCTh H3YYECHHBIX OPraHUYECKUX
BEIIECTB IO WX COCTaBy M CTPOCHHIO K OINpeaei€HHOMY KJacCy/TpyIe COSIUHEHUIN
(yrineBomopoabl, KHCJIOPOJ U a30TCOJEpIKAlIMe COCAUHEHHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUs), 1aBaTh UM Ha3BaHUA o cucremarndeckoit HoMmeHkiatype (IUPAC), a takxe
MPUBOJIUTH TPUBUAJILHBIE HA3BAHUS OTACJIBHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIMIEH,
aleTusIeH, STUJICHTJIMKOIb, TJIHIEPUH, (HeHoJ, GopMalbIeru, aneTaabIeriu, MypaBbUHAS
KHUCJIOTa, YKCYCHAsI KUCI0Ta, OJISMHOBAsI KUCJIOTA, CTeapUHOBAs KUCI0Ta, TIII0K03a, PpyKTO3a,
Kpaxmaj, IeJUTI0I03a, TIUIIHH);

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEACISITh BHUIALI XUMHUUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUAX (OAUHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS TPHUMEHATH TIOJIOKEHUS TEOPUU CTPOCHHUS OPTaHUYCCKHUX
BemecTB A. M. byTtiepoBa 11t 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M
CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh COCTAB, CTPOCHHUE, (PU3UICCKUE U XUMUUICCKHE
CBOMCTBA TUIHMYHBIX MPEICTABUTENICH Pa3JUUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH,
9TaH, JTUJICH, MPOMMIICH, aleTuiaeH, OyTaaueH-1,3, metundyraauen-1,3, 6eH301, METaHO,
ATAHOJI, TUJICHTIIMKOb, TIUIEPHH, (DCHOJ, alleTalbJACTH I, MypaBbUHAS U YKCYCHAsI KHCIIOTHI,
IJII0KO03a, KpaxMall, 1eJUII0J103a, aMUHOYKCYCHasl KUCJI0Ta), WUTIOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSAMH COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIUid ¢
HCIIOIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAHHOCTh YMCHHS XapaKTEPU30BaTh UCTOYHUKH YTIEBOJOPOIHOIO CBHIPhs (HE(TH,
MPUPOIHBIN Ta3, Yrojhb), CIIOCOObl MX EPEePadOTKH U MPAKTUYECKOE MPUMEHEHUE MPOTYKTOB
nepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUUCICHHS IO XUMHYCCKUM YPaBHEHHSAM (MaccCHl,
00béMa, KOJMYSCTBA MCXOJTHOTO BEIECTBA WM MPOAYKTA PEaKIMHM IO W3BECTHBIM Macce,
00bEMY, KOJTMUECTBY OJHOTO U3 MUCXOHBIX BEIICCTB WM MPOTYKTOB PEAKIINH );
c(hopMHUPOBAaHHOCTh YMEHHUU BJIAJETh CUCTEMOM 3HAHUKW 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHUS, MCIIOJIB3YEMbIX B XUMHUHM TNPU H3YyUYCHUH BEIIECTB M XHWMHYECKUX SBICHUHN
(HabmroieHUe, HW3MEpPEHHE, OJKCIEPUMEHT, MOJCIHUPOBAHUE), HCIIOIB30BATh CHCTEMHBIC



XUMHUYECKHE 3HAHUA Uil TPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHCHUEM;

c(hOpMUPOBAHHOCTh yYMEHUU COOJIIONATh MpaBWIa MOJL30BAHUS XMUMHUYECKOW MOCYIONH U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE ITPABUIIA OOPAIEHUs C BEILIECTBAMH B COOTBETCTBUU
C MHCTPYKIHUSMU O BBIMOJHEHUIO TA00PATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBIMOJHATH XUMHYECKUM HKCICPUMEHT
(mpeBpallieHus OpraHUYECKUX BEIIECTB MPU HarpEeBaHUHU, MMOTYyUYCHHE ITUIICHA U U3YUYCHHE €TO
CBOMCTB, KAyeCTBEHHBIC pEAKIMM OPraHMYEeCKUX BEIIECTB, JcHATypauus OEJKOB TpHU
HarpeBaHUM, IIBETHbIC PEAKIIMU OCJIKOB) B COOTBETCTBUH C MTPAaBUJIAMH TEXHUKHU 0€30MaCHOCTU
IIpHU 0OpAIlEHUH C BEIIECTBAMH U Ja0OPATOPHBIM 000PYI0BAHUEM, MIPEACTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu YpPaBHEHUN COOTBETCTBYIOIIMX PpEaKIUi U
(dbopMyTHUpPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIU3UPOBATh XUMUUYECKYI HWH(OOpPMAIIHIO,
MOJIy4aeMyI0 W3 pa3HbIX HCTOYHHMKOB (CpeacTBa MaccoBod wuHpopmanuu, WHTEpHET U
JPYTHX);

c(OPMHPOBAHHOCTH YMEHUU COOJIOJaTh TMpaBUia SKOJOTHYECKH LEJIEeCO00pa3HOro
MOBEJICHNUS B OBITY M TPYJOBOH JACATEIHLHOCTH B IENSAX COXPAHECHHS CBOETO 3J0POBbS U
OKpYKarolel NPpUPOTHONU CPEAbl, OCO3HABATH OMACHOCTh BO3/IEMUCTBUS HA )KMBBIC OPraHU3Mbl
ONpeAEeIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbici mnokazatens IIJIK, mosicHsaTh Ha
mpuMepax croco0bl YMEHBIIICHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3/ICUCTBUS HA OPTaHU3M
YEJI0BEKa;

JUTsE 00YYArOIINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbsI: YMEHUE IPUMEHSThH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUMN;

JUTSL CIIETIBIX U CJIa0OBUISAIINX OOYYAIONIUXCS: YMEHHE HCIONb30BaTh PEbePHO-TOUCUHYIO
cucrteMy obo3Hauenuit JI. bpaiins qyis 3anucu XumMudeckux Gopmyit.



TEMATHUYECKOE IIVTAHUPOBAHHUE 10 KJIACC

Koiun4ecTBO 4acoB

Ne HaunmeHnoBaHue pa3iesioB M TeM NPOrpamMMbl KoHTpoibu Mpakritec | JACKTPOHHEIC (UHPPOBHIC)
n/n Bcero KHe o0pa3oBaTe/ibHbIE PeCypChl
ble padoTHhI
padoThI
Pasznes 1. Teopernyeckne 0OCHOBbI OPraHUYECKO XUMHUH
IIpenmer oprannyeckon xumuu. Teopus cTpoeHus bubmmnoreka [{IOK
1.1 . 3 .
opranuueckux coequHenuii A. M. Bytieposa https://myschool.edu.ru/
Utoro no pazneny 3
Pasznes 2. Yriesogopoasl
2.1 | IIpenenbHbIe YyriIeBOAOPOIBI — AIKAHBI 2 bubnmorexa HOK
' e Y AOPOA https://myschool.edu.ru/
HenpenenbHbie yrieBogoOpOabl: aJIKEHBbI, bu6anorexa IIOK
2.2 6 1 _
aJIKaINEHBI, aJKHUHBI https://myschool.edu.ru/
bu6anorexa IIOK
2.3 | ApoMaTtHYecKue yriieBO0POIbI 2 https://mvschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIAOB U UX bubnuoreka [IOK
2.4 3 1 _
nepepadoTKa https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:kamme oprannyeckue coelnHeHus
bu6anorexa [JOK
3.1 | Crmpret. Genon 3 https://myschool.edu.ru/
Anpneruasl. KapooHoBbie KMCIOTHI. CIIOKHBIC bu6anorexa [JOK
3.2 7 1 _
a(hUpHI https://myschool.edu.ru/
bu6anorexa [JOK
3.3 | Yrnesons! 3 L https://myschool.edu.ru/
Wroro no pazneny 13
Pa3nea 4. A3oTrconepxanye opraHuyYecKue CoeJMHEeHUs
4.1 | AMuHBI. AMMHOKHUCIIOTBI. benkn 3 bubmmorexa HOK

https://myschool.edu.ru/
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Wroro no pazneny 3
Paznea 5. BeicokoMoJIeKyJIApHBIE COeIMHEHUA
bu6anorexa [IOK
5.1 | [Inactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 34



https://myschool.edu.ru/

IHOYPOYHOE IIVTIAHUPOBAHHUE 10 KJIACC

Konnuecr
Ne Tema ypoxa BO YACOB JIEKTPOHHBbIE HU(PPOBBIE
n/n laTa | o0Opa3oBaTe/ibHbIE PeCypChl
Bcero
1 IIpenmeT opraHn4ecKon XUMUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 1 bubnmnorexa [IOK
3HauCHHE https://myschool.edu.ru/
5 Teopus cTpoeHuns opraHuyeckux coenqnHenui A. M. byrneposa, 1 bubnmnoreka [IOK
¢ OCHOBHBIC TOJIOKCHHSI https://myschool.edu.ru/
[IpencraBnenue o kiaccupuKauy OPraHMYeCKUX BEIICCTB.
3 HEMHGHKJIaTypa (CHCTeMaglqecI;aﬂ) If TpUBUAJIbHBIC If;:;BaHHSI 1 bubmmorexa HOK
https://myschool.edu.ru/
OpraHUYeCKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Pl 1 bubmmorexa HOK
’ https://myschool.edu.ru/
3) MertaH 1 3TaH — IPOCTENINE NPEICTABUTEIN AJTKAHOB 1 budmmorexa HOK
https://myschool.edu.ru/
. bubnuoreka [IOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 ,
https://myschool.edu.ru/
7 OTWIECH U MIPOINUIICH — MPOCTEUIINE NMPEICTABUTEH aTKEHOB 1 bubmmorexa HOK
https://myschool.edu.ru/
3 IIpaktrueckas padorta Ne 1. «IlonyueHue 3TUiICeHa U U3YYEHHUE ETO 1 bubnuoreka [JOK
CBOHCTBY» https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuenue 1 bubnuoreka [JOK
CUHTETHYECKOTO KaydyKa U PE3UHBI https://myschool.edu.ru/
10 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUI PsIL. 1 bubnuoreka [JOK
ATIETHIICH — TIPOCTEHIIIHI IPEICTAaBUTEIb aJTKHHOB https://myschool.edu.ru/
11 | BeiunciieHus M0 YpaBHEHUIO XUMUYECKON PEaKINu 1 bubmorexa HOK
https://myschool.edu.ru/
12 | Apensl: 6eH301 1 TOyos1. TOKCHYHOCTH apEHOB 1 bubnuoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

13 I'enetnueckas CBs3b yriIeBOAOPOIOB, IPUHAIECKAILIUX K bubnmnoreka [{OK
pa3JIMYHBIM KJIaccaM https://myschool.edu.ru/

14 [IpupoiHBIE HCTOYHUKH YTIIEBOAOPOIOB: IPUPOIHBIN a3 U bubmmnoreka [{IOK
MONYTHBIC HEDTSIHBIC ra3bl, HEPTh U NPOIYKTHI €€ rmepepaboTKu https://myschool.edu.ru/

15 [IpupoiHBIE HCTOYHUKH YTIIEBOAOPOAOB: IPUPOIHBIN Ia3 U bubmmnorexa [{IOK
MONYTHBIC HEDTSIHBIC ra3bl, HEPYTh U MPOIYKTHI €€ mepepaboTKu https://myschool.edu.ru/

16 | KonTpoapHas paboTa no pasneny «YTiaeBoJ0pOab» EH@I_HOTeKa LOK
ttps://myschool.edu.ru/

17 [IpenenbHbIe OJTHOATOMHBIE CIUPTHI: METAHOJI U ATAHOJI. bubnmnorexa [{IOK
BopmoposHast cBsizb https://myschool.edu.ru/

18 | MHOroaToMHbBIE CIUPTHI: STUIICHTIIUKOJb U TITUIEPUH BH6H_HOTeKa HOK
https://myschool.edu.ru/

19 deHout: CTpoeHUE MOJIEKYJIbI, GPU3UIECKUE U XUMHUUECKHE bubnuoreka [JOK
CBOWCTBA, MPUMEHEHNE https://myschool.edu.ru/
20 Anpaeruanl: GopMaNbACTU]T U alleTAIbICTU . ATIETOH Egggﬁf}ig?h]jai du.ru/

21 OnHOOCHOBHBIE Mpe/EIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS bubnmnorexa [IOK
U YKCyCHast https://myschool.edu.ru/

29 [Ipaktuueckas pabora Ne 2. «CBoicTBa pacTBOpa YKCYCHOM bubnmnorexa [IOK
KHCIIOTBI» https://myschool.edu.ru/

23 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK IPEACTABUTEIN BBICIIUX bubnuoreka [JOK
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/

24 Mpblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE bubnuoreka [JOK
AencTBue https://myschool.edu.ru/

o5 CnoxHbie 3pUphl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. bubnuoreka [JOK
['unponus cioXHBIX 23PUPOB https://myschool.edu.ru/

26 | XKupsl: ruaponn3, IpUMEHEHHE, ONOJIOTHYECKas! POJIh )KHUPOB EH6H_HOTeKa LIOK
https://myschool.edu.ru/

27 | YrieBojsl: cocTaB, Kiaccudukamnus. Baxknelnme npeIcTaBuTeNu: bubnuoreka [JOK
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TIII0K03a, PPYyKTO3a, caxapo3a

https://myschool.edu.ru/

28 | Kpaxman u 1ejuii0io3a Kak IpupoOIHbIE TOTUMEPHI 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
29 KontponbHas padoTa no pazaeny «Kucinopoacoaepxariue 1 bubnuoteka [JOK
OpPraHUYECKUE COCTUHEHHUSI https://myschool.edu.ru/
30 | AMUHBI: METUJIAMHUH U aHUJIUH 1 Egggl;l/?;l[{c/z?h](_)[(())llé du.ru/
31 AMUHOKHCIIOTHI KaK aM()OTEPHBIEC OPTraHNYCCKUE COCTMHCHHMSI, HX 1 bubamnoreka I{OK
Ouonornyeckoe 3HaueHue. [lenTuasl https://myschool.edu.ru/
32 | benku kak MPUPOJIHBIC BBICOKOMOJICKYJIIPHBIC COCTUHEHUS 1 BH6H_HOTeKa LIOK
https://myschool.edu.ru/
33 | OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COCTHHCHHM 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
OCHOBHBIE METO/IBI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSAMHECHU. bu6mmoTtexa [JOK
34 ITractMaccel, KayayKkH, BOJIOKHA . https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Xumus, 10 xknacc/ 'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYECHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinonepnoe o0ectBo «M3narenscTBo
«IIpocsewenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Beenure 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumust Metonuueckoe nocooue —
0a30BbIi ypoBeHBbY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMHs B TeCTaX, 3a/1a4ax,
ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHnTponbsHble 1 mpoBepoyHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHast
kaura s yautensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronpHas
KkHHTa 17151 yautens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3anauu no XuMuu u
criocoObl ux pemeHus» - M.: «JIpodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 knacc moypodHsbI€ IJIAHBI 110 YUEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpam» Yuurens 2018ro.

8. M.A.Ps6oBa, V.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmaccy, - M.:
Oxk3ameH, 2019r.

9.9. O.C.T'abpuensH, N.I'.octpoyMoB «XMMHUYECKHI KCIIEPUMEHT B TIKose 11
kiacey; - M.: Ipoda. — 2019 rox.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

Brenqute _ Bemautemanubichttp://www.chemnet.ru 'azera « Xumusi» u calT aist
yaurtens «5l uay Ha ypoK XUMUM

http://him.1september.ru Equnas xomnekius LIOP: [IpeqmerHast KomteKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbBIC
skcriepuMenTsl: xumus. Komnekmust Poccuiickoro o0mieo0pa3oBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mikOI-HIKOB 1O XUMUAN
http://chem.rusolymp.ru Oprannyeckas XuMus: SJIEKTPOHHBINA yISOHUK TS
CpPEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JIEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTEIK: XUMUS
http://www.chemistry.ru JlucraniimonHasi o1MMIIMajia Mo XUMHUU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHbIN MPOEKT

Hupextop MAOY «Banzerypckas COLL : AntyxoBa A.B.
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