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INOSACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMUM Ha YPOBHe cpeJjHero o0ijero obpa3oBaHus pa3paboTaHa Ha OCHOBe
depnepanpHOTo 3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccutickoii depepariym»,
TpeOOBaHMI K pe3y/sbTaTaM OCBOeHHs (eepasbHON 00pa3oBaTe/bHOM MPOrPaMMbl CPeJHETO
obmiero obpasoBanusi (POIT COQO), npexacraByieHHbIX B DefiepaibHOM TOCYJapCTBEHHOM
obpa3zoBatesibHOM cTtaHaapTe COO, c yuétom KoHIenuy mperogaBaHyst yuebHOTO TpeamMeTa
«Xumusi» B 06pa3oBarebHbIX opraHu3anusx Poccutickoit ®eepaliuu, peaanu3yroux OCHOBHbIe
obpa3oBaTe/ibHbIE TIPOrPaMMbI, U OCHOBHBIX MOIOXKeHUM «CTpaTeruy pa3BUTHSI BOCTIUTAHUS B
Poccutickor @epnepauyu Ha nepuo o 2025 roga» (Pacniopsbkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 10X0/10B K pa3paboTKe IMPOrpaMMbI 110 XMMHH, K OTIpeZie/IeHU0 0011el cTpaTeruu
o0yueHUsl, BOCTIUTAHUSI M Pa3BUTHsI 00yuarolUXcsi cpeAcTBaMu yuebHOro mpeiMeTa «XUMUsI»
nst 1011 kmaccoB Ha 6a30BOM ypOBHE COCTaBU/IM KOHIIeNTyaibHble nonaoxkeHus @T'OC COO o
B3aMMOOOYC/IOB/IEHHOCTH 1ieJiel, CoZiep>KaHusi, pe3y/IbTaToB 00yueHUs: U TpeOOBaHUI K YPOBHIO
MO/ITOTOBKU BBIITyCKHUKOB.

XuMmuyeckoe oOpa3oBaHHWe, II0JlydyaeMoOe  BBIYCKHMKaMu  001eo0pa3oBaTesibHON
OpraHu3saljuy, sIBASeTCS HeoThbeMJeMON YacThio uX 00pa3oBaHHOCTH. OHO  CIYXKUT
3aBepLIAlOIIMM 3TarioM peayiM3al[iid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHe K/IFOUEBBIX
L[eHHOCTeMH, MPUCYIIUX IIeJIOCTHOU CUCTeMe XMMHUEeCKOro 00pa3oBaHusi. OTH LEHHOCTH KaCaroTCst
MO3HAHHUSI 3aKOHOB TNPUPO/ibl, OPMUPOBAHKSI MUPOBO33peHusT U 0011jeil KyIbTyphl uesioBekKa, a
TakXKe 3KOJ0rMYeck 00OCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3/I0pPOBBbIO U TIDUPOJHON cpefe.
Peamu3yercss xumuueckoe oOpa3oBaHWe OOyuaroIMxXcsi Ha YpPOBHe CpeAHero o0Iero
obpa3oBaHus CcpeJCcTBaMU yueOHOTO mpeiMeTa « XUMHs», COZlep>KaHUe U MOCTPOEHHEe KOTOPOTo
oripejie/ieHbl B TIpOrpaMMe 0 XUMHUU C Y46TOM crielMUKA HayKd XUMUM, €€ 3HaueHus B
MO3HAHWU TIPUPOJBI U B MaTepUaIbHON KU3HU OO0IeCTBa, a TaKKe C YUETOM OOL[UX Lieseid u
TIPUHIUIIOB, XapaKTepU3YyHIUX COBPeMEHHOe COCTOSIHHWEe CUCTeMbl CpefiHero o0iero
obpa3oBanus B Poccutickoit ®eseparyu.

XUMUsI Kak 371eMeHT CHCTeMbI eCTeCTBEHHBIX HayK WrpaeT 0co0yt posib B COBPEMEHHOMN
LMBWIM3aLMM, B CO3[jaHUM HOBOW 0a3bl MaTepuasibHOW Ky/bTypbl. OHa BHOCUT CBOUW BKJ/aj, B
(hopMrpoBaHUe paLMOHANBLHOIO HAYYHOT'O MBILIEHNs], B CO3/laHKe 1ieJIOCTHOTO Mpe/iCTaB/eHus
00 OKpy’KaroleM MUpe Kak O eIMHCTBe IPUPOALI U YesioBeKa, KoTopoe (hopMHUpyeTcs B XMMUH Ha
OCHOBe TOHMMAaHHs BellleCTBEHHOIO COCTaBa OKPY)Karollero Mupa, OCO3HaHWs B3aUMOCBSI3U
MEXXJy CTPOEeHHEM Bell[eCTB, UX CBOWCTBAMU 1 BO3MOXXHBIMU 00/1aCTSIMU MPUMeHeHUsI.

TecHo B3aMO/IeIICTBYSI C APYTHMH eCTeCTBeHHbIMU HayKaMU, XUMHsI CTasla HeOTbeMJIeMOU
YacTbI0 MUPOBOM KYJIBTYPbI, HEOOXOAWMBIM YCIOBHEM YCIELTHOTO TPYZAA U >KU3HU KaXKIOro
ysieHa ob6ujectBa. CoBpeMeHHass XWMHUSI KaK HayKa co3ujaTenbHas, KaKk HayKa BBICOKHX
TEXHOJIOTMM HampaB/ieHa Ha pellleHWe T/00anbHBIX Tp0o0JieM YCTOMUMBOTO  Pa3BUTUS
Yye/I0BeUYeCTBA — CHIPHEBOM, SIHEPTeTUUECKOM, TTHITIEBOM, 9KOJIOTHUeCKOM 0e30MacHOCTH U OXPaHbI
3[JOpOBBSI.

B cooTBeTCTBMM C OOIMMHU Tie/issIMA W TIPUHLIMIIAMH CpefiHero oOiero o6pa3oBaHUs
cofepykaHue ripegmeta «Xumusi» (10—11 kaccel, 6a30BbI YPOBeHb W3yUeHUs1) OPUEHTHPOBAHO
MIPEeUMYII[eCTBEHHO Ha OOIL[eKy/JbTYPHYIO TMOATOTOBKY OOYYaroluxcsi, HeOOXOJUMYI0 UM [iJIst
BbIDAaOOTKH MHUPOBO33PDEHUYECKUX OPHEHTHPOB, YCIIEIITHOTO BK/IFOUEHHSI B JKU3Hb COIUyMa,
TIPO/I0/DKEHMsT 00pa30BaHUsl B Pa3/IMUHBIX 00/1aCTsIX, He CBSI3aHHBIX HETIOCPE/ICTBEHHO C XUMUEH.

CocTaBasiioliiMu  TipeAiMeTa «XUMHUSI» SIBJISIIOTCSL 0a30Bble Kypchl — «OpraHuueckast
xuMUs» U «O011jasi 1 HeopraHUuecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJiep>KaHHsI KOTOPBIX



SIBJISTFOTCST OCHOBBI 0a30BOM HAYKH: CHCTeMa 3HaHHWH 110 HeOPraHWMUeCKON XUMUH (C BKIFOUeHUeM
3HaHW U3 00Iell XUMHUK) ¥ OpraHuveckor xuMun. PopMHUpOBaHME JaHHOM CUCTeMbI 3HAaHUMA
Mpu U3yueHUH mpeaMeTa obecrieurBaeT BO3MOXKHOCTb PAacCCMOTPeHHsI BCero MHOTrooOpasus
BeIlleCTB Ha OCHOBe OOIMX TIOHSITHH, 3aKOHOB U TEOPUI XUMUH.

CrpyKTypa cofep>kaHust KypcoB — «Oprannueckasi xumusi» U «O01masi 1 HeopraHuJeckast
XUMUs» chopMHpOBaHa B MporpaMme 1o XMMHUM Ha OCHOBE CHMCTEMHOTO T0/X0/a K U3y4YeHHIo
yuebHOro MaTepuana M oOyC/IOB/leHa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHMEM 3HAHWN Ha
orpe/le/IéHHbIX TeOpeTHUUeCKUX YypOBHAX. Tak, B Kypce OpraHu4eCKOM XUMHMU BelljecTBa
paccMaTpUBalOTCSl Ha yPOBHe KJ/IaCCUYECKOM TeOpUM CTPOEHHsl OpraHMuecKHX COeJUHeHUH, a
Tak)ke Ha ypOBHe CTEPeOXMMMUECKMX W 3/IeKTPOHHBIX TpeJCTaB/leHUd O CTPOEHUM BeLeCTB.
CBefieHusi 00 M3yuaeMbIX B Kypce Bell[eCTBaX JAlOTCs B Pa3BUTUM — OT YIJIEBOJIOPOJIOB /0
C/IO)KHBIX OMONOTMYeCKH aKTHBHBIX COeJMHeHMH. B Kypce opraHMuyeckoil XWMHM TO/TyyaroT
pa3Butie CcHOpMHUpPOBaHHBIE HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs TepBOHAua/bHbIE
TIpeJiCTaB/eHUss O XUMHUYeCKOH CBS3M, KIacCHU(UKAL[MOHHBIX MPU3HAKaX BeELeCTB, 3aBUCUMOCTU
CBOWCTB BeIL[eCTB OT UX CTPOEHMUs, 0 XUMUYeCKOM peakiiu.

[Tog, HOBBIM yT/IOM 3peHHs B mpeiMeTe «XHUMHsi» 0a30BOr0 YPOBHSI pacCMaTpPUBAeTCS
M3yueHHBId Ha YPOBHE OCHOBHOTO 00Ijero o0pa3oBaHHWs TeOpeTHYeCKHil marepuan u
(akTo/IOTMUeCKUe CBeJleHUs O BelleCTBaX M XMMHUUecKoW peakuyu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHWueckass XUMUs» 00YYarOIMMCS TIPeIOCTaBIIsSIeTCS BO3MOXKHOCTb OCO3HATh
3HaueHWe T1epUO/IMUeCKOr0 3aKOHA C OOIL[eTeOpeTUYeCKHX U MEeTOZO0JIOTHUeCKUX T03ULIMH,
ryy0ke TOHSATH WCTOpHUYECKOe H3MeHeHHWe (YHKIMM 3TOro 3akOHa — OT oboOijaroredd 1o
OOBSICHSIFOLLEH U TTPOTHO3UPYIOLIEH.

EfvHas cucTeMa 3HaHUM O Ba)KHEMILMX BelljecTBax, UX COCTaBe, CTPOEHUU, CBOMCTBAX U
NIPYMEeHEeHNH, a TaKXe 0 XMMUYeCKUX peakLUsX, UX CYLIHOCTA U 3aKOHOMEPHOCTSIX MPOTeKaHUs
porionHsieTcs B Kypcax 10 w11 K/jaccoB 3/eMeHTaMU  COZep)KaHus, UMeIOLUMU
KYJ/IbTYPOJIOTHUECKUI ¥ TIPUKJIQJHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHWUMAHHIO
B3aMMOCBSI3M XMMHUM C [JPYTMMH HayKaMH, pacKpbiBalOT €€ poJib B TI03HABATeIbHON W
MPaKTHUUeCKON [|esiTefIbHOCTH YesloBeKa, CIIOCOOCTBYIOT BOCIIUTAHMIO YBa)KeHHsI K TIPOLIECCY
TBOpUeCTBa B 00/71aCTH TeOpUU W MPAKTHUECKUX TPUIOKEHWH XMMHM, TIOMOTAIOT BBITYyCKHUKY
OPUEHTUPOBAThCsl B OOIIECTBEHHO M JIMUHOCTHO 3HAUMMBIX TPO0J/ieMax, CBS3aHHBIX C XUMHUEH,
KPUTUUYECKH OCMBIC/MBAaTh UH(OPMALMIO U MPUMEHSITh €€ /IJIsi TIOTIO/IHeHUs 3HAaHWM, pelleHUs
VHTeJ/UIeKTya/IbHbIX U 3KCIepUMeHTa/lbHbIX MCC/e/0BaTelbCKUX 3a/iadu. B 1jesioM cozeprkaHue
yuebHOro npeaMeTa «XUMHs» JaHHOTO YPOBHS M3y4YeHUs] ODUEHTUPOBaHO Ha (OpMHUpOBaHUE y
00yyJaroIMxcss MUPOBO33peHUeCKON OCHOBBI /il TIOHUMaHUSI (PUIOCOPCKUX HAeH, TaKMX Kak:
MarepHanbHOe eJMHCTBO HeOPraHHUecKoro ¥ OpraHuueckoro Mypa, 00yC/I0B/IeHHOCTb CBOMCTB
BelleCTB UX COCTaBOM U CTPOeHHEeM, [103HaBaeMOCThb [IPUPO/IHBIX SIBJIEHUH MMyTEM 3KCIlepUMeHTa
Y pelleHUs NPOTHBOPeUYUH MeXy HOBBIMM (haKTaMM U TeOpeTHUeCKMMH IpeArioChlIKaMH,
OCO3HaHWe PO/ XMMUHM B PelIeHHH SKOJIOTHUeCKuX MpobseM, a Takke mpobsiemM cOepesxeHus
JHepPreTUUeCKHX PecypCoB, ChIpbsi, CO3/laHNUsI HOBBIX TeXHOIOTHUM U MaTeprasoB.

B rninaHe periieHus 3a/ia4 BOCIIMTaHMs1, Pa3BUTHS U COLIMAIM3ALIMKM 00YYarOIUXCsl IPUHSThIE
IIpOrpaMMoi 10 XHWMHUM MOAXOJbl K ONpefie/IeHHI0 COJep)KaHUs U IOCTPOeHUs IpejMeTa
MpeAlyCMaTpUBaOT (HOpPMHUPOBaHMe YHHBEPCA/TbHBIX yUueOHBIX [efCTBHUM, uUMerommx 0a3oBoe
3HaueHWe /il PAa3/MuUHBIX BUJOB [esTeJbHOCTU: pelleHus MpobieM, TIOMCKa, aHamM3a |
obpaboTku wuHboOpMaLM, HeoOXOAUMBIX [Jisi TIpUOOpeTeHHs] OmbiTa MpPaKTUYECKOM W
HCCIleloBaTe/IbCKOU [iesTe/IbHOCTH, 3aHUMaoLLell Ba)KHOe MeCTO B [T03HAHUW XMMUH.



B mpakTuKe TperojiaBaHusi XMMHUH KakK Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHMsl, TaK U
Ha ypOBHe cpeiHero obiiiero o6pa3oBaHus, 1Py OTpe/ie/IeHUH COZepKaTeTbHOM XapaKTepUCTUKU
Lesiell W3ydyeHUs TIpeAMeTa HarpaB/eHWeM TePBOCTENeHHOW 3HAYMMOCTH TPaUL[MOHHO
npu3HaéTcsi (HOpMUpPOBaHME OCHOB XUMHMUECKOW HayKM KakK 00/1aCTM COBpPeMeHHOI0
€CTeCTBO3HAHUS, TIPAKTUUYECKOH JieTeTbHOCTH Ue/IoBeKa M KaK OIHOTO U3 KOMIIOHEHTOB MUPOBOM
Ky/ibTypbl. C METOAMYECKOW TOUKM 3pPEeHUs] TaKOW IMOAXO/ K OMNpe/ieNieHH0 Liefedl W3ydyeHust
TIpeIMeTa SIBJISIETCSI BIIOJTHE OTIPaBAaHHbBIM.

CornacHO [aHHOW TOYKe 3peHHsl TJIaBHbIMHU L[eJIIMU W3yueHHs TpeiMeTa «XUMHs» Ha
6azoBom yposHe (10 -11 K/1.) SIB/ASIOTCS:

¢ (opMupoBaHUe CHCTeMbl XUMHUECKUX 3HAaHUM KaK BaKHeMUlleld COCTaBJsitoLei
eCTeCTBeHHO-HAyYHOW KapTHHBI MUpa, B OCHOBE KOTOPOMW JIeXKaT KJFOUEBbIE MOHSTHS,
dbyHJamMeHTabHbIe 3aKOHbI U TEOPUM XUMHM, OCBOEHHe sI3blKa HaykKW, YCBOeHHe U
MOHMMaHWe CYIIHOCTHA [JOCTYIHBIX 0000IIeHH MHPOBO33PEeHYECKOTO XapakTepa,
O3HaKOMJIEHHEe C VICTOPHel UX Pa3BUTHS U CTAaHOBJIEHUS;

* (opmupoBaHUWe U pa3BUTHE TIPE/ICTAB/IEHHI O HayuHBIX MeTO/[aX TMO3HaHUS BEILeCTB U
XUMHAYEeCKUX peakluid, HeoOXOAUMBIX il MpUOOpeTeHHsi YMeHUM OPUEeHTHUPOBATLCS B
MUpe BellleCTB U XUMUYECKUX SIBJIEHUH, UMEIOIIUX MeCTO B MIPUPO/Ie, B TIPAKTUUYECKOUN U
TOBCeIHEBHOW JKU3HHU;

® pa3BUTHE YyMEHWA W CIOCOOOB [esTeNbHOCTH, CBS3aHHBIX C HaOmogeHneM U
00bsSICHEHMEM XUMMUECKOro JKCIlepuMeHTa, CoOJiroJieHreM TipaBUi  06e30rmacHoro
oOpalljeHusi ¢ BelecTBaMHu.

Hapsiny ¢ 3TuM, copiep>kaTesibHasi XapaKTepPUCTHKA 1iesiel W 3a/lau U3yUeHus TipeZiMeTa B
MporpamMme 10 XMMHUU YTOUYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHU TIPUOPUTETAMHU
B crcTeMe cpeZiHero o01iero obpa3oBanusi. CerofiHs B rperojiaBaHuK XUMHU B O0JIbIlIeli cTereHu
OTHAETCs TIpeATIoUTeHHe TIPaKTUUeCKOW KOMITOHEeHTe COoZiep>KaHusi 00yueHMsl, OpUeHTUPOBAaHHOM
Ha TIOATOTOBKY BBITYCKHUKA 00I1[e00pa3oBaTe/lbHON OpraHu3aljud, Biajeloliero He Habopom
3HaHWM, a (YHKLUMOHA/JBHON T'PAaMOTHOCTBIO, TO €CTh CIOCO0aMH ¥ yMEHHWSIMA aKTUBHOTO
TIO/TyYeHUS] 3HAaHWH ¥ IPUMEHEHUsI UX B PeaTbHOM )KU3HU JI/Is PellleHus] MPAaKTUYeCKUX 3a/1au.

B CB3M C 3TUM TpU M3YYEeHUM TIpeMeTa «XWUMHs» JIOMUHUPYIOIlee 3HAueHHe
MpHYOOPeTaroT Takye Liey U 3alaui, Kak:

azlanTaiyst 00yJaroIuxcsi K yC/I0BUSIM JUHAMUUHO Pa3BUBAIOIIETr0Cst MUPa, (POPMUPOBAHKE
WHTEJUIEKTYa/lbHO Ppa3BUTOM JIMUHOCTH, TOTOBOHM K CaM00Opa30BaHUIO, COTPYJHUYECTRBY,
CaMOCTOSITe/IbHOMY TIDUHSITUIO TPaMOTHBIX DellleHHH B KOHKDETHBIX >KU3HEHHBIX CUTYaLUsiX,
CBSI3aHHBIX C BEIIeCTBAaMU U X TIPUMEHEHUEM;

¢dopmupoBaHre y 00yuyarOU[UXCsl K/IIOUEBBIX HABBIKOB (K/TFOUEBBIX KOMIIETEHLIUH),
VMEIOIINX YHUBEpCaJbHOEe 3HaUeHHe /IJIs Pa3/IUUHbIX BU/IOB /IeTeTbHOCTH: pellieHus pobJiem,
MOMCKa, aHa/mM3a W 00paboTku uWHbOpMaI[iH, HeOoOXOJUMBIX [jIsi TIPUOOpeTeHHUs] OIbITa
JIesITeJTbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MeCTO B TMO3HAHUM XUMHHM, a TaKXKe JIJIsT OLIeHKU C
TIO3UL[MH FKOJIOTMUECKOM 0e30MacHOCTH XapaKTepa B/IUSHUS BeIeCTB U XUMHUUECKHUX TPOLIeCCOB
Ha OPraHW3M YeJIoBeKa U TIPUPOJHYIO CPefy;

pa3BUTHeE T03HABATeIbHbIX WHTEPECOB, UHTe/IEKTYaTbHbIX U TBOPUECKUX CIIOCOOHOCTeM
00y4YaroIMxcsi: CIOCOOHOCTH CaMOCTOSATE/ILHO TNpHOoOpeTaTh HOBbIe 3HAHUS IO XUMHUU B
COOTBETCTBUM C >KU3HEHHBIMHU TIOTPeOHOCTSIMU, MCTI0/Ib30BaTh COBpeMeHHbIe MH(OPMAaLIMOHHbIE
TeXHOJIOTHH [IjIsl TIOMCKA U aHa/Ti3a yueOHOW U HayuHO-TIOMYJIIPHOM WH(OPMAIUK XUMHUECKOTO
coJiep>KaHus;



(dhopMHUpOBaHME U Pa3BUTHE y 00YYAOL[UXCST aCCOI[UATUBHOTO U JIOTHUECKOTO MBIIIIIEHNS],
Habm0/1aTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOeHHO HeoOXOAWMBI, B
YaCTHOCTH, TIPU TIJIAHMPOBAaHUU U TIPOBeIeHUU XUMHUYeCKOT0 SKCITePUMEeHTa;

BOCMUTaHUe Y 00yuarommxcsi yoe>xx IEHHOCTU B TYMaHUCTHUUECKOW HarlpaB/IeHHOCTH XUMHUH,
€€ Ba)KHOW pOMM B pellleHnd TJ100asbHBIX TPO6/eM parjoHa/JBLHOTO TIPUPO/IOTIO/Ib30BaHMS,
TIOTIO/IHEHUSI SHEpPreTUYeCKUX PecypcoB U COXpaHeHUsi NPUPOJHOTO PaBHOBECHSs], OCO3HAHUS
Heo0xoiuMOoCTH Oepe)KHOT0 OTHOIIIeHHSI K TIPUPO/ie U CBOeMY 3/10POBbIO, a TaK)Ke MPUoOpeTeH s
OTIbITA MCIT0J/Ib30BaHUSI TIOJyYeHHbIX 3HAHUM /ISl IPUHSATHS] TPaMOTHBIX pellieHU B CUTYyaLusiX,
CBSI3aHHBIX C XUMUYECKUMU SIBJIEHUSIMH.

B yuebHOM 1laHe cpefHero o01iero odpa3oBaHus mpeaMeT «XUMHs» 0a30BOr0 YPOBHS
BXOJUT B COCTaB MpeiMeTHOMN 06s1acTh «EcTecTBeHHO-HayUYHbIe IpeIMeThI».

OO011iee uMCIO YacoOB, OTBeAEHHBIX i U3Y4YeHHsT XUMUU, Ha 0a30BOM ypOBHe Cpe/iHero
ob1ero obpasoBanust, coctapssieT 68 uacos: B 10 knacce — 34 yaca (1 yac B Hefiento), B 11 kacce
— 34 yaca (1 yac B HeZie/qt0).



COJEPXAHUE OBYYEHUSA
10 K/TACC
OPT'AHNYECKASA XUMUA

TeopeTnuecKyne 0CHOBbI OPraHM4YeCKOH XMMHH

[TpesgMeT opraHMuecKO XMMHU: eé BOSHMKHOBEHME, pa3BUTHe U 3HaueHUe B I0JyYeHUH
HOBBIX BeIleCTB U MaTepuasioB. Teopusi CTpOeHUsI OpraHuueckux coequHeHuid A. M. ByTiiepoga,
eé OCHOBHbIe To/ioKeHUsl. CTpPyKTypHble (OpMy/bl OpraHUYecKHxX BelllecTB. ['omosiorus,
r3oMepus. X¥MHYecKas CBsI3b B OpraHM4eCKUX COeJUHEeHUSIX — OJJMHapHbIe Y KpaTHbIe CBSI3U.

[TpencraBnenue o knaccupyKaly OpraHuuecKrx BeljecTB. HoMeHK1aTypa opraHu4ecKux
coeIMHeHU (cucTeMaTHUecKasi) U TPUBHa/IbHble Ha3BaHUS BAKHEUILNX Tpe/icCTaBUTe el K/1aCCOB
OpraHWYeCcKHX BeLeCTB.

OKCIlepUMeHTa/IbHble MeTO/bl M3yUeHHsl BellleCTB M UX IpeBpallieHui: 03HaKOMJIEHUe C
oOpasljaMy OpraHMYecKuX BelecTB U MaTepuajaMd Ha MX OCHOBe, MOJIeIMPOBaHHE MOJIEKYIT
OpraHuWYecKdx BellecTB, HabrofeHWe W OMMcaHWe JeMOHCTPALMOHHBIX OIMBITOB  TI0
TIpeBpaIlleHUI0 OPraHUeCKUX BeIeCTB MPU HarpeBaHWH (T1aB/ieHre, 0OyT/IMBaHNe W TOPeHue).

YrneBogopoasl

AnKaHbl: COCTaB U CTpPO€HMe, OMOJIOTMUeCKUWd psfA. MeTraH M 5TaH — MpoCTeuIIve
Trpe/iCTaBUTE/N a/IKaHOB: (PU3MYeCcKre U XMMUUeCKre CBOWMCTBa (peakLuu 3aMelLleHHs ¥ TOPeHHUs]),
HaxO0>X/leHHe B MPUpo/ie, TI0JIyYeHUe U pUMeHeHUe.

AJKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYEeCKUM psif,. DTWIEeH U MPONWIeH — MPOoCTeuIIne
NpeJiCTaBUTeNM aJKeHOB: (U3MUecKrhe U XHWMUUeCKHWe CBOMCTBA (peaklUu THAPUPOBaHMUS,
rajioreHMpOoBaHus, TUipaTalliy, OKMC/IeHHUs U I0JIMMepHr3aliii), oay4YyeHue U IpUMeHeHue.

Ankanvensl: OytagaweH-1,3 u MeTwiOyTagueH-1,3: CTpoeHUe, BayKHeUIIMe XUMHUYeCKHe
CBOMCTBa (peakuus noaumepursanyn). Ilonyuenre cHHTeTHYECKOrO KayyyKa U pe3vHBI.

ANKUHBI: cocTaB M 0COOEHHOCTH CTpPOeHMs, TOMOJIOTUYeCKUW psii. ALleThleH —
MPOCTEeMIINI TIpe/iCTaBUTe b aJIKUHOB: COCTaB, CTpOeHue, (hr3nuecKie U XUMUUeCKre CBOMCTBa
(peakuyy ryipUpOBaHUs, raoreHUPOBaHUS], TipaTaliuu, TOPeHuUsl), TIoJIlyueHre U IpuMeHeHue.

Apenbl. BeH3on: coctaB, cTpoeHue, ¢u3duecKkve U XWMHYeCKue CBOWCTBA (peakiuu
rajJioreHMpOBaHNs U HUTPOBaHMs), MOMy4yeHHe U NpuMeHeHue. Tonyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2a102eHUPOBAHUSL U HUMPOBAHUSL), NOAYUeHUe U
npumeHeHue. TOKCMYHOCTb apeHOB. ['‘eHeTMYecKass CBsA3b MeXAYy YIJIEBOJOPOJaMHU,
TPUHA/JIe)KalMMHU K pa3/IMuHbIM K/acCaM.

[TpypoHble UCTOUHMKHU YIJIeBo4opoAoB. [Ipupo/HbIN ra3 v MomyTHble He(TsHbIe rasbl.
HedTb 1 eé npoucxoxaenue. CriocoObl mepepaboTKu HeTU: TleperoHka, KpeKUHT (TepMUYeCKUi,
KaTaJIMTUUeCKUii), mnHposm3. [IpofgykTel TiepepaboTKu HedTH, UX TIPpUMEHeHWe B
MIPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH yTro/ib U MPOYKTHI ero repepaboTKy.

OKCIlepUMeHTa/IbHble MeTO/bl M3yUeHHsl BellleCTB M WX IpeBpallieHuM: 03HaKOMJIEHUe C
oOpa3liaMu 11acTMacc, KayuykoB U pe3uHbl, KoyuieKuyu «HedTb» U «YT0o/b», MOAeTMpoBaHye
MOJIEKYJT YTJIEBOJOPOJIOB U TajlOreHONPOU3BOAHbBIX, TIPOBe/leHHe IPAKTUYeCKOW paboThl:
TO/TyueHue STUIeHa U U3yueHre ero CBOWCTB.

PacuétHble 3agaumn.



BbIunc/ieHUs: 0 ypaBHEHWIO XWUMHWUECKOW peakiuu (Macchl, 00BEMa, KOIMYECTBa
WCXOJHOTO BeIlleCTBa UM TIPO/JYKTa PeakKL[|UH 110 U3BeCTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO
13 UCXO/THBIX BEIeCTB W/IH MPOJYKTOB peaKiiu).

Kucnopopcoaepxaiijue opraHuuecKue coeJuHeHus

[MpenenbHble OAHOATOMHBIE COUPTHL. MeTaHO/N W 3TaHOJ: CTpoeHue, ¢u3UUecKre U
XUMHYeCKHe CBOMCTBa (peakLdy C aKTUBHBIMK MeTaslylaMH, TajoreHOBOJOPO/iAaMU, TOpeHue),
ripuMeHeHue. Bolopo/iHbIe CBS3U MeXKy MOJIeKyJlaMU CITUPTOB. [leficTBUe MeTaHO/a U 3TaHO/a
Ha OpPraHM3M uesioBeKa.

MHoroatomMHble CIUPTH. JTUIEHIVIUKOAb W TJIMLEPUH: CTpoeHHWe, ¢Gu3nueckie U
XUMHYeCKHUe CBOMCTBA (B3aMMO/eCTBYe CO 111eJIOUHBIMU MeTaslJlaMU, KaueCTBeHHas peakLusi Ha
MHOTOaTOMHbIe CITUPTHI). [lelicTBMe Ha oOpraHu3M uejoBeka. [IprMeHeHHWe TJMI[epUHA U
3TU/IEHTJIUKOJIS.

®eHO/: CTPOeHUe MOJIeKYJTbl, pU3nUYecKre U XUMUUYecKre cBoMCTBa. TOKCUYHOCTE (PeHoa.
[TpumeHeHue peHoMa.

Anbneruapl U KemoHbl. Dopmanbieruj, aileTanbAerus: CTpoeHue, (usnueckue u
XUMHUUECKHe CBOMCTBa (peaklMM OKHUC/IEHUSI W BOCCTAaHOBJIEHUS, KauyeCTBEHHbIE DeakluM),
roJjiyueHre U puMeHeHue.

OZIHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE KUC/IOTBL. MypaBbUHAs U YKCYCHAst KMC/IOTHI:
CTpoeHHe, puU3nuecKre U XUMUUeCKHe CBOMCTBA (CBOMCTBA, 001iue /17151 K1acca KUC/IOT, peakLys
3TepudrKalMM), ToayuyeHue U TipuMeHeHre. (CTeapyuHOBasg U OJIeMHOBasi KHUCJIOThI Kak
TIpe/ICTaBUTE/N BHICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUC/IOT, UX
Molo11lee 1elCTBHe.

CrnoxkHble 3pUpbl KaK MPOU3BO/HbIE KAPOOHOBBIX KUCJIOT. ['MAPOINU3 C/IOXKHBIX 3(PHUPOB.
JKupel. ['vgponus xxupos. [IpuMeHeHne KUpoB. brosioruueckast poJsib KUPOB.

YrneBoAbl: coCcTaB, KlacCU(pUKaLus yraeBoJoB (MOHO-, AU- U TIosMcaxapubl). ['roko3a —
MIPOCTEMIINIT MOHOCaXapHu/: OCOOEHHOCTH CTPOEHUsI MOJeKYJibl, (pr3ndyeckue W XUMHAYECKHe
cBoiicTBa (B3aumogeiictBue ¢ rugpokcuiom meau(1l), okucieHrne aMMUayHbIM paCTBOPOM OKCH/la
cepebpa(l), BoccTaHOBeHWe, OpoOXKeHUWEe TJIOKO3bl), HAXOXKJeHWe B IPUPOZe, TIPUMeHeHHe,
buonoruueckasi posib. otocuHTe3. dpyKTO3a Kak U30Mep IIFOKO3bI.

Kpaxman v 1enmtono3a Kak Npupo/iHble rosuMmepsl. CTpoeHHe Kpaxmasa U LeJIH/I03bl.
dusnueckre U XMMHUYeCcKre CBOWCTBa KpaxmaJsa (TUJpoJin3, KaueCTBeHHast peaklivsi C UO/IOM).

OKCIlepuMeHTa/lbHble MeTO/bl M3yYeHHUs BellleCTB W WX TNpeBpallleHuid: TMpOoBe/ieHue,
HaO/foZleHe Y OMMCaHWe JeMOHCTPALIMOHHBIX OIBITOB: TOPeHHe CIHUPTOB, KaueCTBeHHbIe
peaklMM OJHOAaTOMHBIX CIUPTOB (OKUC/IeHHWe 3TaHona okcuaoMm Meau(Il)), MHOroaToMHbIX
CrMpTOB (B3aUMO/lelicTBUe TJvlepuHa € rugpokcuzoMm Meau(Il)), ambgernzsoB (OKuc/ieHHe
amMMHayHbIM pacTBOpoM okcuja cepebpa(l) u ruapokcugom meau(Il), B3aumopelicTBre Kpaxmasa
C WO/IOM), TIPOBe/IeHHe TTPaKTUUYeCcKoi paboThl: CBOMCTBA paCTBOPA YKCYCHOMN KUC/IOTHI.

PacuétHble 3agaumn.

BbIunc/ieHUs: TI0 ypaBHEHWIO XUMHMUECKOW peakluud (Macchl, 00BEMa, KOJIMYECTBa
HCXO/IHOTO BellleCTBa WM TIPO/IyKTa PeakKLMu 110 W3BeCTHbIM Macce, 005EMY, KOIMYeCTBY O/THOTO
13 UCXO/JHBIX BeIlleCTB WM MPOJYKTOB peakLiu).

A3oTcoepskalie opraHuyeckue coeIMHeHusI.

AMHHOKHUCIOTHI KakK aM(oTepHbIe opraHuueckue coeuHeHus. Pr3nueckre U XMMUUeCKue
CBOMCTBAa aMUHOKMCJIOT (Ha mpuMmepe rauLMHA). buonoruueckoe 3HaueHHWe AaMUHOKHWC/IOT.
[lenrtuapl.



benku Kak TpUpOJHBIE BBICOKOMOJIEKY/ISIDHbIE coefivHeHWs. [lepBUYHas, BTOpUYHAs U
TpPeTWYHasi CTPyKTypa OenkoB. XWMWYeCKWe CBOWCTBAa OeNKOB: THAPOJIM3, JAeHaTyparus,
KaueCcTBeHHbIe peakKLMy Ha OesKu.

OKcrieprMeHTaIbHbIe METOZBI W3yUeHUs! BellleCTB U MX TpeBpallleHui: HabmrofeHue u
OTMCaHWe JIeMOHCTPALIMOHHBIX OIBITOB: JieHaTyparus Oe/lKOB TPW HarpeBaHWH, LIBETHBIE
peakiuy Oe/KOB.

BbicoKOMOIeKY/IAAPHbIE COeANHEeHU

OcCHOBHbBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIDHBIX COeIMHEHUN: MOHOMED, II0JIUMep,
CTPYKTYDHOE 3B€HO, CTelleHb IIOJIMMepHU3alluy, CpeHss MOJieKyspHass macca. OCHOBHbBIe
MeTO/Ibl CUHTe3a BbICOKOMOJIEKY/ISIPHBIX COeZIMHEeHUM — Mo/IMMepHr3aLiisi U MOJMKOHeHCaLusl.

OKcrieprMeHTaIbHbIe MeTO/Ibl M3YUeHHs Bell|eCTB U WX TpeBpalljeHUuii: 03HaKOMJIeHUe C
o0pa3iiaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TI/IACTMAcC, KaydyKOB.

MexrnipeiMeTHbIe CBS3U.

Peanu3aiiusi MeXXmpeJMeTHBIX CBsi3ell TIpU M3yueHWH opraHuyeckoil xumuu B 10 Kracce
OCYILIeCTBJISIETCS] Uepe3 HCIO/b30BaHUEe KaK OOL[UX eCTeCTBeHHO-Hay4HbIX TMOHSITUM, TakK U
TIOHATHUH, SBJISTFOIIUXCS CUCTEMHBIMU /IJIs1 OT/e/TbHBIX TIPeJIMETOB eCTeCTBEHHO-HAYYHOT'O 1UKJIa.

OO1e ecTeCcTBeHHO-Hay4Hble TIOHSATHS: sIBJieHWe, Hay4yHbIH (DaKT, THUIOTe3a, 3aKOH,
TEOpWsl, aHalW3, CHUHTe3, KIacCUPUKALMs, T[epPUOJUUHOCTb, HabmogeHre, W3MepeHue,
9KCTIepUMEeHT, MO/le/TMpOBaHue.

dusmKa: MaTepusi, JHepPrusi, Macca, aToM, 37IeKTPOH, MOJIeKy/ia, SHepreTHYeCKUii ypOBeHb,
BeIIIeCTBO, Te0, 00bEM, arperaTHoe COCTOSTHME BelllecTBa, (PM3MUeCKre BeJTUYMHBI U €JUHULIBI
WX U3MepeHusl.

Buonorusi: Kietka, opraHusM, Ouocdepa, oOMeH BellleCTB B OpraHusme, (OTOCHHTE3,
OuonornuecKy akTHBHLIE BelrlecTBa (6eKu, yrieBobl, >KUPbI, (hePMEHTHI).

['eorpacuisi: MUHepaJsibl, TOPHbIE TIOPO/ibl, TI0JIe3HbIe UCKOTaeMble, TOTLJTUBO, PECYPChI.

TexHosorus: NuiLeBble MPOJYKThI, OCHOBBI PallMOHAIbHOI0 MUTAaHMUsI, MOOLLIe CPeJCTBa,
JleKapCTBeHHbIe M KOCMeTUUeCKHe TperapaThl, MaTepUasIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 K/TACC
OBLIAA 1 HEOPT'TAHUYECKASA XUMUSA

TeopeTnuecKkne 0CHOBbI XUMHUH

Xumudeckuit 3neMeHT. AToM. Sapo artoMma, HW30TOMbL. JJeKTPOHHAas 000/0uKa.
OHepreTUyecKre YpOBHH, MOJyPOBHU. ATOMHbIe OpOUTany, s-, p-, d- amemenTsl. OcobeHHOCTH
pacripe/ie/ieHus1 3JIeKTPOHOB TI0 OpOWTa/siM B aTOMaX 3/IeMEHTOB TepPBbIX UEeTHIPEX TepUo/OB.
OneKTpoHHas KOH(pUrypawus aToMOB.

ITepropnuecknii 3akoH M Ilepropnueckass cucTeMa XUMHUYeCKUX 3yeMeHToB [I. U.
MengeneeBa. Cpsi3b MNepUOAMYECKOTO 3aKOHa M [lepuoinueckold CHUCTeMbl XUMHYECKUX
snemeHToB [I. 1. MeHzeneeBa C COBPEMEHHOU TeOpHUell CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH
V3MeHeHHsI CBOMCTB XMMHUECKHUX 3/IEMEHTOB U 00pa3yeMbIX UMU TPOCTHIX U CJI0’KHBIX BeIleCTB
T10 TPyIIIaM U NeprojiaM. 3HaueHne NepruouuecKoro 3aKOHa B Pa3BUTHU HAayKU.

CtpoeHre BeljecTBa. XuUMHYecKass CBfI3b. BuAbl XMMHUeCKOM CBA3M (KOBaJeHTHas
HeroJisipHasi W ToJisipHasi, MOHHasl, MeTasutMueckasi). MexaHu3mMbl 0Opa3oBaHHsl KOBaJeHTHOU



XUMUYEeCKON CBsi3u (0OMEeHHBbIM U [JOHOPHO-aKLIeNTOPHbIN). BogopoaHast CBsi3b. BasleHTHOCTD.
OeKTpooTpULaTebHOCTh. CTereHb OKUC/IeHUsl. VIOHBbI: KaTUOHBI U aHHUOHBI.

BeljectBa MOEKyJ/ISIPHOTO M HEMOJIEKYJIIDHOIO CTPOEeHUsl. 3aKOH TOCTOSIHCTBa COCTaBa
BellleCcTBa. TWIbI KPUCTA/ZIMUECKUX PeLIETOK. 3aBUCHMMOCTb CBOWCTBA BeLeCTB OT THIIA
KPUCTA/VINYeCKOW PeléTKU.

[TonsiTve 0 AUCHEpPCHBbIX cucTeMax. VICTUHHBIE M KOJIJIOUIHbIE pacTBOPbL. MaccoBasi f101st
Bell|eCTBa B pacTBOpe.

Knaccudukarysi HeopraHuueckux coeiiHeHU. HomeHKaTypa HeopraHnyeckux BelecTB.
['eHeTHYecKasi CBsI3b HEOPraHUUECKUX BeIlleCTB, IPUHA/JIeKaIUX K Pa3/IMUHbIM K/laccaMm.

Xumurueckasi peakiusi. Kiaccudukaiyss XUMHUUECKMX peakluii B HeOpraHudyeckol Hu
OpraHWYecKol XUMHWM. 3aKOH COXpaHeHHsI MacChl Bell|eCTB, 3aKOH COXPaHeHUs U TpeBpalljeHust
SHEepPruu Mpu XMMUYEeCKUX peakiusiX.

CKOpOCTh peakiud, eé 3aBUCUMOCTh OT pa3/MuHbIX (hakTopoB. OOpaTHMble peakKIIWu.
XuMmuueckoe paBHOBecue. akTOpbI, BAUSIOLIME HAa COCTOSIHME XUMHUYECKOrO paBHOBECHS.
ITpunnun Jle Ilartesnbe.

Onektponutuyeckast auccoruanusi. CuibHble U cnabbie 31eKTposuThl. Cpefia BOJHBIX
pPacTBOPOB BellleCTB: KUAC/1asi, HeUTpaJibHasl, Le/I0UHasl.

OKMC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEAKLIUU.

OKcrnepyUMeHTa/lbHble MeTO/bl M3yueHHWs BeleCTB M WX MpeBpalljeHul: JeMOHCTpAaLUs
Tabm «Ilepuoanueckass cucTeMa XUMHUeCKMX 3meMeHTOB [I. M. MeHjeneeBa», H3ydyeHue
Mojlefield KPUCTA/UTMUeCKUX PeIIETOK, HaO/oJeHre W OMUCaHWe [IeMOHCTPAI[UOHHBIX WU
71ab0paTOPHBIX OMBITOB (pa3/lo)keHWe TepoKCHAa BOJOPOAAa B TIPUCYTCTBHUHM KaTaland3aTopa,
orpe/iesieHVe Cpe/ibl pacTBOPOB BellleCTB C NMOMOLIbI0 YHHMBEPCA/JIbHOTO WHJWKATOpa, peakLyy
HMOHHOTO 0OMeHa), MpoBe/ieHHWe TIPAKTHUUeCKOoi paboThl «BusHue pa3nuuHbIX (DaKTOpPOB Ha
CKOPOCTbh XUMUUECKOW PeaKLiuu».

PacuétHble 3ajaun.

PacuéTel N0 ypaBHEHUSIM XUMHUUYECKUX PeakLivid, B TOM YKC/Ie TepMOXUMUYECKHe PacyéThl,
PacuéThl C UCTMO/Ib30BaHMEM MOHSTHSI «MaCcCOBasi [0/1s1 BEILleCTBa».

Heoprannueckasi xumus

Hemetannbl. [Tonoxxenue HemeTanioB B [lepuojrueckoli cucteMe XUMUUECKUX 3/1IEMEHTOB
O. N. MengeneeBa U 0co0EHHOCTH CTpOeHUsi aTOMOB. Pu3nyeckue CBOMCTBAa HeMeTaslIoB.
Annotponusi HemeTasioB (Ha MpUMepe KMC/I0po/ia, cepbl, hocdopa u yrieposa).

XyUMUUeCKre CBOWMCTBA Ba)KHEMIIIMX HeMeTas/uloB (Ta/lioreHoB, cephbl, a30Ta, (ocdopa,
yrjiepojia U KpeMHUs1) U UX COeIMHeHUM (OKCU0B, KUCIOPOACOAEeP KallUX KUCIOT, BOJAOPOJHBIX
COeIMHeHUN).

[TprMeHeHVe Ba)KHEMILIMX HEMeTaslJIOB U UX COeJUHEHUM.

Metannbl. IlosnokeHre MetannoB B [leprozimueckoit cucteMe XUMHUUYECKUX 3eMeHToB [].
. MenzeneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000/10ueK aTOMOB MeTa/uioB. O6riue
¢u3nueckre cBorictBa MeTasuioB. CrijlaBbl MeTa/uiOB. DJIEKTPOXUMUUECKUM psiJ HaTpsKeHUH
MeTasl/IoB.

XyUMUUeCKre CBOMCTBA Ba)KHEWIIIMX MeTas/ioB (HaTpUM, Kajui, Ka/blUi, MarHuw,
aJIFOMUHUM, LIMHK, XPOM, JKe/e30, Me/ib) U UX COeJUHEeHUN.

OO61ue criocobbl MosTyueHst MeTa/IoB. [IppMeHeHHe MeTaslIoB B ObITY U TEXHUKE.

OKCIlepUMeHTa/IbHble MeTOZbl H3y4yeHWs BeIleCTB U WX IpeBpalleHui: Hu3yueHue
KOJIJIeKIIUM «MeTasl/ibl ¥ CTUIaBbl», 00pa3l[0B HEMeTaslJIOB, pPellieHre SKCIIepUMeHTa/IbHBIX 3a/1ay,
HaOJIFOZIeHe UM OTMMCAHWe [IeMOHCTPAI[MOHHBIX W J1abOpaTOPHBIX OIBITOB (B3aUMO/IeHCTBHE



TU/IPOKCH/IA a/IFOMUHUS C PaCTBOPaMM KUCJIOT U I1jesioueli, KaueCTBeHHbIe peaKlMi Ha KaTHOHbI
MeTaJljioB).

PacuéTtHbie 3aaun.

PacuéTel Macchl BellleCcTBa Wi 00bEéMa ra3oB 10 U3BECTHOMY KOJTMUECTBY BelljeCTBa, Macce
W 00bEMY OJTHOTO U3 yUaCTBYIOIIMX B PeaKIMHU BeIeCTB, pacuéThl Macchl (00BEMa, KOJTMUeCTBa
BellleCTBa) NMPOAYKTOB peaKLuu, eC/id OIHO U3 BellleCTB UMeeT PUMeCH.

XUMHA U )KM3Hb

Posib XMy B obecrieueHnr 3KOJI0rMUeCKoi, SHepreTHUeCKol 1 MUIIeBON 0e301MacHOCTH,
pa3BUTHU MeJULIUHBI. [IOHATHe 0 HayUHBIX METO/|aX MO03HAHKS BellleCTB U XMMUUeCKUX peaki[uii.

[peacraBneHys 06 OOLMX HAYUHBIX TIPUHITUITAX TIPOMBIIIIJIEHHOTO TIOTyYeHHUS BOXKHEUIIINX
BeLLeCTB.

UenoBeK B MHpe BelleCTB U MaTepuasioB: Ba)KHEMWIIMe CTpPOWTe/bHble MaTepHuabl,
KOHCTPYKLIMOHHbIe MaTepuasbl, Kpacku, CTeK/I0, KepaMuKa, MaTepuasbl [Jsi 3/eKTPOHHKH,
HaHOMaTepHaJ/ibl, OPraHUUeCKHe U MUHepasibHbIe y100peHusl.

XuMUsT U 3[JOPOBbe 4YesioBeKa: MpaBW/a MCII0/Ib30BaHHUs JIeKapCTBEHHBIX IIpernaparoB,
rpaBusia 6e30MacHOr0 MUCTO/b30BaHUs MperapaToB OLITOBOM XUMHU B MOBCEIHEBHOW >KU3HU.

MexrmipeiMeTHbIe CBS3U.

Peasn3aiiusi MeXXNpeZIMETHBIX CBsI3el TIpU U3yueHWU oOIel ¥ HeOpraHUUeCKOW XUMUU B
11 kacce oCylieCTB/SIETCS Uepe3 MCII0/Ib30BaHUe Kak OOIIMX eCTeCTBEeHHO-HAayUHbIX MOHSTHH,
TaK M TOHATUM, SIB/ISIFOLUXCSI CUCTEMHBIMU J1JIs1 OT[ie/IbHbIX MPeJMeTOB eCTeCTBEHHO-HayYHOI0
LIMKJ/Ia.

OO0111e ecTeCTBEHHO-HAayUHbIe TIOHSATHS: HayUHbIH (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHa/U3,
CUHTe3, Kaaccu(duKalysi, TepUOJUUHOCTb, HaOMOJeHre, SKCIEePUMEHT, MO/eMPOBaHKe,
v3MepeHue, siB/IeHue.

®dusrKa: Marepusi, SHeprusi, Macca, aToM, 3JeKTPOH, MPOTOH, HEUTPOH, WOH, W30TOr,
Pa/IMOAKTUBHOCTb, MOJIEKY/Ia, YHEPreTUUECKUH YPOBEHb, BEIeCTBO, Tel0, 00bEM, arperatHoe
COCTOsIHUE BellleCTBa, (pu3ruecKre BeJIMUUHbI U eJUHULIbI UX U3MepeHHsl, CKOPOCThb.

Buosorusi: KneTka, OpraHv3M, 3KOcHcTeMa, Ouocdepa, Makpo- U MUKDPO3JIeMEHTHI,
BUTaMHHBI, 00MeH Bell|eCTB B OpraHu3Me.

['eorpacuisi: MUHepaJsibl, TOPHbIE TIOPO/Ib, TI0J/Ie3HbIE UCKOTaeMble, TOTLTUBO, PECYPChI.

TexHo/orusi: XMuMuuecKasi IpOMBILLLIEHHOCTh, MeTa/LTyprusi, MPOM3BO/[CTBO CTPOUTETbHBIX

MaTepuasoB, Ce/IbCKOXO3SIMCTBEHHOe ~ TPOW3BOJCTBO,  MMILeBas  MPOMBILUIEHHOCTbD,
(apmalieBTUUeCKass ~ MPOMBIIIIEHHOCTb,  TPOM3BOJCTBO  KOCMETUYECKHMX  Tperaparos,
TPOU3BO/CTBO KOHCTPYKLIMOHHBIX Marepuasos, 371eKTPOHHAs MPOMBILIIEHHOCTb,

HAHOTEeXHOJIOTHH.



[INMTAHNPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMEBI 10 XMMHWKU HA
HFA30BOM YPOBHE CPEJHEI'O OBIJEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHaBnMvMBaeT TpeOOBaHWS K pe3y/bTaTaM OCBOEHHSI O00yuaroIuMUCs
rporpamm cpezHero obiero obpa3oBaHusl (JIMYHOCTHBIM, METArpeMEeTHbIM U TPeAMEeTHBIM).
HayuyHo-MeTOMUeCKOM OCHOBOM /i pa3paboOTKM TUIaHUPYeMbIX pe3y/bTaTOB OCBOEHHSs
rporpamMm cpejiHero obiriero 06pa3oBaHus SIB/ISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN TTO/IXO/,.

B COOTBeTCTBHMM C CUCTEMHO-/IeATe/TbHOCTHBIM TMOAXO0/0M B CTPYKType JIMYHOCTHBIX
pe3y/IbTaTOB OCBOEHUs MpeIMeTa « XUMHsI» Ha YPOBHE cpeiHero o01ero 06pa3oBaHus BbI/1eIEHbI
C/IeyIOIIe COCTaBIISIOLHe:

0CO3HaHHEe O00YYarOIUMHCS POCCHUHUCKON TI'PaKIAHCKOW HWIEHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITE/IbLHOCTU U CaMOOTIpe/le/IeHUI0;

Ha/IMuve MOTHBALIMU K 00yueHHIo;

Lje/ieHarnpaB/ieHHOe Pa3BUTHe BHYTPEHHUX yOeXX[eHWil TMYHOCTU Ha OCHOBe K/HOUeBbIX
LIEHHOCTeH U UCTOPUUECKUX TPAZMLINK 6a30BOM HayKH XUMUU;

TOTOBHOCTb M CTHIOCOOHOCTH OOYyUaroIuxcsi PYKOBOJCTBOBAaThCS B CBOEM ZIeATeNbHOCTU
L[eHHOCTHO-CMBIC/IOBBIMM ~ YCTaHOBKAaMH, TIPUCYLUMU LIeJIOCTHOM CHUCTEMe XUMHUEeCKOro
obpa3oBaHuUs;

Ha/iMyve TPaBOCO3HAHUS SKOJIOTMUECKOW KYJIbTYPbl U CIOCOOHOCTH CTaBUTh 1€/ U
CTPOUTD >KW3HEHHbIe T/IaHbl.

JINUHOCTHBIE Pe3y/IbTaThl 0CBOEHHUS MPeIMeTa « XUMHSI» IOCTUTAIOTCS B e/IMHCTBE YueOHOM
Y BOCIIATaTebHOMN JlesTeNlbHOCTH B COOTBETCTBUU C TYMAaHHWCTUUECKUMH, COLIMOKYJIbTYPHBIMH,
JlYyXOBHO-HPABCTBEHHBIMU L[€EHHOCTSIMU U WJieajlaMM POCCHUMCKOTO TPa’KZAHCKOTO OOIlecTBa,
MIPUHATBIMA B 00IIIeCTBe HOPMaMHU W TPaBWIaMH TIOBe/IeHUs], CIIOCOOCTBYIOIUMH IMpOLIeCCam
CaMOTIO3HAHUS, CAMOPAa3BUTHSI M HDABCTBEHHOT'O CTAHOBJIEHUS] TMYHOCTH 00YYaroIIXCsl.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS MpeAMeTa «XUMHUs» OTPa)KaroT C(OPMUPOBAHHOCTD
OTIbITa [03HABaTeTbHOM U TIPAKTUUYeCKOH AesaTeTbHOCTH 00yUaroIMXcsi TI0 peain3aljiy MPUHSTHIX
B 0011IeCTBe [IeHHOCTEH, B TOM YKCJ/Ie B YaCTH:

1) rpak/;aHCKOr0 BOCTIUTAHMA:

0CO3HaHUsI 00YYAIOIIMMKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBa)keHUsT K
3aKOHY U MPaBOMOPSIKY;

rpe/iCTaB/AeHUsi O COLMalbHbIX HOPMax M TMpaBWIaX MEX/IMUHOCTHBIX OTHOLIEHWW B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM [IeSITe/TbHOCTH TIPH CO3/JaHWU yueOHBIX TIPOEKTOB,
peliieHNH yueOHBIX U MT03HABATeIbHBIX 3a/lay, BHITIOJTHEHUH XUMUUECKUX IKCTIepUMEHTOB;

CrocoOHOCTH TIOHUMAThb U TIPUHUMATh MOTHBBI, HAMEPEeHHs], JIOTUKY W apTyMeHThI IPYTUX
TIPY aHa/IM3e Pa3/MYHbIX BUJOB YUeOHOU [esTelbHOCTH;

2) NaTPUOTHYECKOI'0 BOCITUTAHHUS:

LIEHHOCTHOTO OTHOILEHHSI K WMCTOPUYECKOMY K HayuyHOMY Hac/e[Jul0 OTeueCTBEHHOU
XUMUY;

yBa)KeHHUsI K TIPOLIeCCY TBOpPYECTBA B 00/ACTH TEOPUH U TIPAKTUUECKOTO TPUMEHEHHs
XUMHWH, OCO3HAHHUSI TOTO, UTO JIOCTVI)KEHUWS] HayKH eCTb pe3y/bTaT [JJIUTeNbHbIX HaOmIro/eHui,
KPOMOT/IUBBIX SKCIIePUMEeHTa/IbHbIX TOUCKOB, NTOCTOSIHHOTO TPY/la YUEHBIX U MPAaKTHUKOB;



MHTepeca W TI03HaBaTe/JIbHIX MOTHBOB B TIOJIyUeHWM U TIOCTENYIOIEM aHa/lu3e
vH(opMalMK 0 TiepeZloBbIX JOCTHXKEHHSIX COBPeMEeHHOM 0TeueCTBeHHOW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMST;

CNIoCOOHOCTH OIIeHMBATh CUTYAL[UH, CBS3aHHBIE C XUMUUYECKUMU SIBJIEHHSIMH, Y TIPUHUMATh
0CO3HaHHbIe pellleHNs], OpDUeHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIe HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTb CBOE TIOBeJileHWe M TIOCTYNKU CBOMX TOBapHIled C MO3ULUA
HPABCTBEHHBIX 1 TIPaBOBBIX HOPM U OCO3HaHMe TI0C/Ie/[CTBUM ITUX TMOCTYITKOB;

4) popMupoBaHus Ky/JIbTYPbI 30POBbS:

MOHUMAaHUs L[eHHOCTel 370poBoro ¥ 0Oe3omacHoro obpas3a >XKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIeHUs K COOCTBeHHOMY (hH3UUecKOMy 1 TICUXUUeCKOMY 3710POBbIO;

cobrozieHyst TIpaBU/I 0e30MacHOTO OOpalljeHus] C BelljeCTBaMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPY/IOBOH JIeATEIbHOCTH;

MOHUMAaHUs 1[eHHOCTH TIPaBW/ WHAWBUAYAJbHOTO U KOJIIEKTUBHOTO 0e30macHOro
MOBe/IeHUsI B CUTYaLUsIX, YTPOKalOIIMX 3/I0POBbIO U XKU3HU JTHO/IeH;

OCO3HaHUSI TIOC/e/ICTBUM U HENPUSTUS BPEeAHBbIX TPUBBbIUEK (yroTpeOseHUsi aiKoroJis,
HapKOTHKOB, KYpeHHs);

5) TPyA0BOro BOCIUTaHUSA:

KOMMYHUKAaTBHOM KOMITETEHTHOCTH B yueOHO-MCC/Ie[0BaTe/IbCKOM  JesATeIbHOCTH,
00111eCTBEHHO MOJIe3HOM, TBOPUECKOM U APYTUX BUAAX [esiTe/IbHOCTH;

YCTaHOBKM HA aKTWBHOE Yy4YaCcTHe B peIIeHWH TPaKTUYeCKUX 3a7lad COL[Ha/IbHOU
HarpaB/IeHHOCTH (B paMKax CBOero Kjacca, LIKOJIbI);

WHTepeca K MpakTUUeCcKOMYy M3yueHHWIO Mpodeccuil pasmMuyHOro poja, B TOM YKC/Ie Ha
OCHOBe TIpPUMeHeHHUs TTpeJMeTHbIX 3HaHUM T10 XUMUWY;

YBa)Ke€HUs K TPYAY, JIIOJSM TPYZa U pe3ysibTaTaM TPY/I0BOM /IeATeTbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY MH/IMBU/Iya/IbHOM TpaeKTopur 06pa3oBaHusi, Oyayreit
npod)eCcCUU 1 pear3aliii COOCTBEHHBIX >)KU3HEHHBIX TVIAHOB C YUYETOM JIMUHOCTHBIX UHTEPECOB,
CTI0COOHOCTEM K XMW, HTHTEPECOB U TTOTPeOHOCTeH 00111eCTBa;

6) 3K0/I0rHYeCcKOro BOCIIUTaHUA:

9KOJIOTUYeCKH 1]e/1eCO00pa3HOr0 OTHOLIEHHS K TIPUPO/ie, KaK UCTOUHHUKY CYIL[eCTBOBAHUS
>KU3HU Ha 3emiie;

MOHMMaHUs T71006abHOTO XapaKTepa KO0JIOTHYeCKUX MpobsieM, BAUSHUS S9KOHOMUYECKUX
TIPOLIECCOB Ha COCTOSTHHE TIPUPOIHOM U COL[MaTbHOM CpeJibl;

0CO3HaHUsS HeOOXOAUMOCTH HMCII0/IB30BaHUS AOCTY)KEHU XUMUH [iJIsI PeIlieHHsI BOIIPOCOB
paLMOHaILHOT O TIPUPO/IOTIO/b30BaHMS;

aKTUBHOTO HETIpDUATHUS JeMCTBUM, TPUHOCSAIIMX BpeJ OKpY’Karolllell MPUPOJHON cpefie,
yMeHHsI TIPOTHO3UPOBATh HeO/IarornpusiTHbie 3KOJIOTUYeCKWe TOC/eCTBUS MpeAIPUHUMAaeMbIX
JIeVICTBUM U NTpeloTBpallaTh UX;

Ha/IMyusi Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHHs, SKOJIOTHYeCKON Ky/bTYphl, OIbITa
JIesITeJTbHOCTU  9KOJIOTUYeCKOW — HarpaB/lIeHHOCTH, YMeHUs pPYKOBOJCTBOBATbCS UMM B
M03HaBaTeIbHOM, KOMMYHHUKAaTUBHOMN U COL[MA/IbHOM TIPAaKTHKe, CTIOCOOHOCTH U YMEHHUsI aKTUBHO
MIPOTUBOCTOSATh U/I€0JIOTHH XeMO(pOoOuH;

7) leHHOCTH HaYYHOr0 IM03HAHUA:

chOpMHPOBAHHOCTH  MMPOBO33pEHUs, COOTBETCTBYIOILIETO COBPEMEHHOMY YDOBHIO
Pa3BUTHSI HAYKU U 0011[eCTBEHHOM MPAKTUKM;



MOHUMaHUs CrelMMUKA XUMHM KaK HayKd, OCO3HaHWsS eé posrd B (HOPMHUPOBaHUU
PaLMOHA/TBHOTO HAYYHOT'O MBIIEHUs], CO3/JaHUH L[eJIOCTHOTO TIPe/ICTaB/IeHHsI 00 OKpYy»KaroliemM
MHUpe KaK O e[MHCTBe TIPUPOJbI U UesioBeKa, B TIO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTeM U
peliieHNY TIPo6ieM COXpaHeHUs! TIPUPOJHOTO PAaBHOBECHST;

yOexXIéHHOCT B 0CO00M 3HAUMMOCTH XWMHUM [i/Ii COBPEMEHHOW LMBUIU3ALIMU: B €&
T'YMaHHUCTUYEeCKOW HarpaB/ieHHOCTH W Ba)XHOW POJIM B CO3J@aHUM HOBOM 0a3bl MaTepuasbHON
KYJIbTYPBbl, pelleHrH r100anbHbIX Mp0o0b/ieM yCTOWUMBOTO pa3BUTHs ueioBeuecTBa — ChIPbeBOM,
SHEepreTUUeCKOHr, TIMIIEeBOM U JKOJIOTHYeCKOW 0e301acCHOCTH, B Pa3BUTHH MeJHUIWHEI,
obecrieueHUN YCIOBUM YCITEIITHOTO TPYy/la U 3KOJOTUUeCKH KOM(POPTHOM >XU3HU KaXKJOT0 ujieHa
o0111ecTBa;

€CTeCTBeHHO-HayUHOW T'pPaMOTHOCTU: TIOHUMaHUs CYIIHOCTA MeTOJ0B TI03HAHWS,
HCTIOIb3YeMbIX B eCTeCTBEHHBbIX HayKax, CIIOCOOHOCTH WCIO/Ib30BaTh MOydyaeMble 3HAHUS [IIs
aHa/mm3a U OOBSICHEHUsI SIBJIEHWM OKDY’KaloIlero Mupa M TPOUCXOJSAINIUX B HEM WU3MEHEHWH,
yMeHWUs JiesiaTb 000CHOBaHHBIE 3aK/TIOUeHHMsI HA OCHOBE HayUHBIX ()aKTOB M UMEFOILUXCS JaHHBIX
C LIe/TbIO TI0JTyUeHUst JOCTOBePHBIX BBIBO/IOB;

CTIOCOOHOCTH CAMOCTOSITE/TBHO MCTIOIb30BaTh XUMHUYeCKUe 3HaHUS JIJisl pellieHus 1pobJiemM
B PeasibHbIX )KU3HEHHBIX CUTYaIUsX;

VHTepeca K M03HaHHUIO U UCCTIe[j0BaTeNbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HeNpepbiBHOMY 00pa30BaHMI0O M CcaM0o00pa30BaHUIO, K
aKTUBHOMY TIOJIyUeHWIO HOBBIX 3HAaHUW TI0 XWMHWH B COOTBETCTBUM C >KU3HEHHBIMHU
NoTpeOHOCTSAMY;

MHTepeca K 0COOEHHOCTSIM TPy/ia B Pa3/IMUHbBIX chepax MpodeCCHOHATBHOM [1esITeTbHOCTH.

METAIIPEJIMETHBIE PE3YJ/IBTATBI

MertarnipeMeTHbIe pe3y/bTaThl OCBOEHUS yueOHOro TripegMeTa «XHUMHs» Ha YPOBHE
cpeziHero o61iero o6pa3oBaHys BK/IIOYAIOT:

3HauuMble [y (HOPMUPOBAHUS MHPOBO33DEHHST O0YUAIOIIUXCS MeXAUCIUTIIMHAPHbBIE
(MeXXIIpeZIMeTHbIe) 00LI[eHayuHble TTOHSTHS, OTPaXKakoI1e I1eJI0CTHOCTh HaAyYHOU KapTUHBI MHUpa
U crielii(YKy MeTOZIOB T03HAHKSI, UCIIO/Ib3YeMbIX B eCTeCTBEHHbIX HayKax (Marepusi, BellleCcTBO,
JHeprusi, siBJIeHUe, TIPOIecC, CHCTeMa, HayuHbId (haKT, TIPUHILUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopwsl, MCCIeZioBaHue, Hab/roieHre, h3MepeHre, SKCIIepUMEHT U JIPyTHe);

YHUBEpCa/bHble ~ yueOHble  fAelcTBUS  (TO3HaBaTe/lbHblE,  KOMMYHHKATHBHBIE,
perynsTuBHbIe), obecrieunBaroiie  (GopmMupoBaHWe (PYHKIMOHAJILHOH T'PaMOTHOCTH U
COLIMA/IbHOW KOMITeTEeHINY 00YyUaroIIuXCs;

CroCcOOHOCTh ~ OOy4YarOL[UXCS  MCIIO/Ib30BaTh ~ OCBOEHHBIE  MEXAMCIUTUIMHAPHBIE,
MHMPOBO33DEeHUECKHe 3HaHWs W YHUBepCajbHble yuyeOHble MAeHCTBUS B TO3HABaTe/TbHOU W
coLMabHOM TMpaKTUKe.

MertarnpeMeTHbIe pe3y/bTaTbl OTPa)KAlOT OBJIa/IeHWe YHUBEPCAJTbHBIMU y4eOHBIMU
M03HaBATeIbHBIMUA, KOMMYHHUKATUBHBIMU U PETY/IATUBHBIMU /1€ACTBUSMHU.

OBJ/1ajleHHe YHHBEPCA/IbHBIMH YUe0HBIMH M03HABAaTe/IbHBIMHU AEHCTBUSAMU:

1) 6a30BBIe JIOTHYECKHE AeHCTBUSA:

CaMOCTOSITeJIbHO  (POPMY/IMPOBaTh M  aKTyaJW3WpOBaTh TMpo0/ieMy, BCECTOPOHHe eé
paccMaTpyBaTh;

oTipeZiesiiTh 1ieJTU JesiTeIbHOCTH, 3afilaBasi TapaMeTpbl M KPUTEPUM MX [JOCTHKEHUS,
COOTHOCUTD Pe3yJ/IbTaThl IeATeJIbHOCTH C NTOCTaB/IeHHBIMH 11e/ISIMHU;



WCI0/Ib30BaTh TPU OCBOEHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIILJIEHUS — BBIJENSTh
XapakTepHble TIPU3HAKM TIOHSATUM W yCTaHaBAWBaThb WX B3alMOCBS3b, HCII0J/Ib30BaTh
COOTBETCTBYIOIIIME TIOHATUS JJ1s1 00bsICHEeHUS OT/IeTbHBIX (DAKTOB U SIBJIEHUM;

BbIOMPATh OCHOBAHMS ¥ KPUTEPUH [Tl K/laCCU(UKALIMY Bel[eCTB U XUMUYeCKUX PeaKIvii;

yCTaHAaB/IMBATh IPUUMHHO-C/Ie/ICTBEHHbIE CBS3U MeXXYy M3ydaeMbIMU SIBJIEHUSIMU;

CTPOUTH JIOTUUeCKUe pacCyKAeHusl (MHyKTUBHbIe, IeIYKTUBHbIE, TI0 AaHAJIOTHH ), BBISB/ISATh
3aKOHOMEPHOCTHU W TIPOTHUBOPEUMSI B PaCCMATPHUBAEMBIX sIBJIEHUSIX, (POPMYJIMPOBATh BBIBOABI U
3aK/II0UeHus;

TPUMEHSITh B Tpoliecce MO3HaHUsl, UCIO0J/ib3yeMble B XMMUM CUMBOJIMUeCKHe (3HAKOBbIE)
MO/Ie/Td, MPeoOpPa30BbIBaTh MO/E/TbHBIE TIPE/ICTABIeHUS] — XUMHUUECKUH 3HaK (CHMBOJI) 37IEMEHTA,
xuMuueckass ¢GopMysa, ypaBHEHMe XUMHUUECKOW peaki[id — TIPpU pellleHud yueOHBIX
M03HaBaTe/IbHbIX U NMPAaKTUYeCKUX 3a/iau, IPUMEHSITh Ha3BaHHbIE MO/ie/IbHbIe TIPe/|CTaBIeHus /151
BbISIBJIEHUS] XapAKTePHBIX NTPU3HAKOB U3yuaeMbIX BellleCTB U XUMUUeCKHUX peaKLUi.

2) 0a30BbBIe HCC/Ie/J0BAaTe/IHCKHE AeHCTBUS:

BJIaZieTb OCHOBaMU METO/IOB HAyYHOT'O TTI03HAHUS BeIlleCTB U XUMUUECKUX peakiii;

¢bopMynupoBaTh LielM M 3aJaud MCC/Ie[0BAaHMS, WCII0/Ib30BaTh IIOCTaB/I€HHbIE U
CaMoCTOsITe/IbHO C(hOPMYy/MPOBaHHbIE BOIMPOCHI B KaueCTBe MHCTPYMEHTa IMO3HaHUSl U OCHOBbI
Ji71s1 pOPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKe MPaBUIbHOCTH BbICKA3bIBaeMbIX CYXK/IeHUH;

B/IaieTb HaBBbIKAMM CAMOCTOSITE/IbHOTO TIJITAHUPOBAHUS U TIPOBEJEHUS] yUeHHUYeCKHX
9KCTIepUMEHTOB, COBEpIIIeHCTBOBATh yMeHHsl Hab/roaTh 3a XOZ0M TIpoliecca, CaMOCTOSITe/TbHO
MIPOTHO3UPOBAaTh €ro pe3y/bTaT, (OpMyaUpoBaTh O00O0OIeHUs W BBIBOJbI OTHOCHUTE/ILHO
JIOCTOBEPHOCTH pe3yJIbTaTOB MCC/Ie/JOBAHMS, COCTAB/ISATE 0OOCHOBAHHBINA OTYET O TIPO/IEe/TAHHOM
pabore;

MpuoOpeTaTh OIBIT YUeHWYeCKOW WCCiefoBaTelbCKOM U TIPOEKTHON  [1esTeTbHOCTH,
MIPOSIB/ISITb  CTIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEJTBHOMY TIOMCKY METO/IOB pelleHHUs
MPaKTUUeCKUX 3a/jau, TPUMEeHEHHI0 Pa3/IMUHbIX MeTO/IOB TO3HAHUSI.

3) pabora c uHdopMarlueii:

OpUEHTUPOBAaTbCS B Ppa3/lMYHbIX HCTOYHMKax HH(oOpMaLmu (Hay4yHO-TIOMyJsIpHast
UTepatypa XMMHYECKOTO COZiep>KaHHusi, CrpaBOYHble TI0co0Ousi, pecypchl VHTepHeTa),
aHa/IM3UPOBaTh MHGOPMAL[WIO pa3/TMUHbIX BU/IOB 1 (DOPM Mpe/iCTaB/ieHus, KDUTUUECKH OLIeHUBaTh
eé I0CTOBEPHOCTh Y HEMPOTUBOPEUUBOCTH;

(hopMyMpoBaTh 3arpockl M TIPUMEHSTb pa3/iMuHble MeTOAbl TIPU TIOMCKe W oTOope
vHbopMaLy1, HeoOXOAMMOH 17T BBITIOTHEHUST YUeOHBIX 3a/]au OTpe/Ie/IEHHOTO THIa;

npuobpeTaTh OMBIT MCII0/Ib30BaHUS WH(MOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHN U
pa3/IMUHBIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSITeJIbHO BbIOMpPATh OMTHMa/bHYIO (OpMY TIpeicTaBieHust MHGOpMaLUK (CXeMbl,
rpaduKy, [UarpaMMbl, TabHLIbI, PUCYHKH U APYTHE);

WCTOb30BaTh HAYYHBIM s3bIK B KauecTBe CpeZACTBa TIpU paboTe C XUMHUECKOU
vHbopMaleli: TIPUMEHATh MeXIpeAMeTHble (du3uuecKrhe W MaTeMaTHUeckue) 3HakKu U
CUMBOJIbI, (popMyJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

HCTI0/Ih30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HATJISJHOCTH.

OBafieHHe YHUBEPCA/IbHBIMU KOMMYHUKATUBHBIMHU AefICTBUAMM:

3a/laBaTh BOMPOCHI IO CYILECTBY 00CYy»KJaeMOW TeMbl B XO/le AUanora W/Wid AUCKYCCHH,
BbICKa3blBaTh HJeM, (OpMy/IMpOBaTb CBOU TMpEeJJIOKEHHST OTHOCUTEbHO BbINIOJIHEHUS
Tipe/lIoKeHHOM 3a/lauu;



BBICTYNATh C Tpe3eHTalell pe3y/bTaTOB I03HABAaTe/IbHOM JeATeNbHOCTH, MOJy4YeHHBIX
CaMOCTOSITE/IbBHO W/IM COBMECTHO CO CBEPCTHMKAMU TpU  BbINOJIHEHUM XUMHWUECKOTO
JKCTIepUMeHTa, TMpaKTHUeCKOW paboThl 10 HCC/Ie[OBAaHUIO CBOWCTB M3yuaeMbIX BeLeCTB,
peanu3ai yueOGHOro mnpoekra ¥ (hDOPMY/IMPOBATh BBIBOJBI I10 pe3y/bTaTaM IPOBeEHHBIX
WCCJIe/JOBaHUM Ty TEM COTJIACOBAHKS MO3ULIMH B X0Ze 00CY>KIeHHUsI 1 00MeHa MHEHHUSIMH.

OBajieHue yHUBePCA/JIbHBIMHU PeryisiTHBHbIMH {eMCTBUSIMH:

CaMOCTOSITE/IbHO TJIAHUPOBaThb U OCYLIECTBJISITb CBOKO [103HABaTebHYIO [eSTe/IbHOCTD,
oripeZienisisi eé Llefld M 3aJjaud, KOHTPOJIMPOBATh U IO Mepe HeoOXOJUMOCTH KOPPEKTHPOBaTh
Tipe/ijlaraeMblid aJITOPUTM /IeMCTBUI TIPH BBITIOJIHEHWH YUeOHBIX U HCC/Ie/I0BaTeIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3¢pdeKTUBHBIN Cr10CO0 UX pelIeHus C YYETOM T0TyYeHHUs] HOBBIX 3HAHUH O
Bell[eCTBaX ¥ XUMUUECKUX peaKLUsX;

OCYIL[eCTBJIATh CAMOKOHTPOJIb CBOEH /leATe/IbHOCTH Ha OCHOBe CaMOaHan3a U CaMOOL|eHKH.

INPEJMETHBIE PE3YJ/IbTATDI
10 K/TACC

[TpengMeTHBIe pe3y/ibTaThl 0CBOEHHs Kypca «OpraHuueckasi XUMUs» OTPakatoT:

c(hOpMHPOBAHHOCTH MpeCTaB/IeHNI 0 XUMUUECKOM COCTaB/IsIONIel eCTeCTBeHHO-HayYHOM
KapTUHbI MHUpa, POJIM XUMHUU B TMO3HAHUU sIBJIEHUMA MPUPO/bI, B (HOPMUPOBAHUM MBIILIEHUST U
Ky/lbTypbl JIMYHOCTH, €€ (YHKLUMOHATBHOM TI'PaMOTHOCTH, HEoOXOAWMOW [/si peLlieHUs
MPAKTUYEeCKUX 3a/lad M JKOJIOTUYeCKU OOOCHOBAHHOTO OTHOIIEHUsS K CBOEMY 370DOBBI0 U
TIPUPOJIHOM Cpefe;

B/Ia/leHle CHUCTeMOM XMMUYeCKMX 3HaHWM, KOTopas BK/IOYaeT: OCHOBOIIOJArarolye
MOHATHUS (XUMUYECKUM 37IeMeHT, aToM, 3/IeKTPOHHast 000/10UKa aToMa, MoJieKyJ/ia, BaJleHTHOCTb,
3/1eKTPOOTPULIATe/IbLHOCTb, XHWMHYeCKasi CBsi3b, CTPYKTypHas Qopmysa (pa3BépHyTas U
COKpalléHHasl), MOJIb, MOJISIpHAsi Macca, MOJSAPHBIA  00BEM,  YIJIepOAHBIA  CKeJleT,
(byHKUMOHA/bHAs TPYINa, paiviKasa, W30Mepusi, W30Mepbl, FOMOJIOTUUECKUN psiZl, TOMOJIOTH,
YIJIeBOZIOPOAbI, KUC/IOPO/J M a30TCO/ieprKalljye CcoeJHeHUsl, MOHOMep, TOJMMep, CTPYKTYpPHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeZIMHEHNsI); TEOPHH Y 3aKOHBI (Teopysi CTPOEHHsI OpraHu4eCcKUX
BemjectB A. M. byrnepoBa, 3aKOH COXpaHeHHsT MacChbl BeleCTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3bIK XMMHHM; MHPOBO33p€HYeCKHe 3HaHWs, JieKalle B OCHOBe TOHMMaHUs
TPUYMHHOCTUA U CUCTEMHOCTH XUMUYECKUX SIBJIEHUH, (PaKTOJIOTMYeCKHe CBeJleHUs] O CBOMCTBAX,
CoCTaBe, MoJTyueHNH 1 6e301acHOM HCTIO/Ib30BAaHNY Ba’KHEHILINX OPraHUYeCKUX BeleCTB B OBITY
Y TIPAaKTUUeCKOH /leATeTbHOCTH Ue/ioBeKa;

c(OpMHUPOBAHHOCTb YMEHUM BbISIB/ISATh XapaKTepHble MPU3HAKU TMOHSATHH, yCTaHAB/IMBaTh
MX B3aMMOCBS$I3b, UCII0/Ib30BaTh COOTBETCTBYIOLLME TIOHATHS [IPU ONMCAaHUM COCTaBa, CTPOEHUS U
TrpeBpallieH|i opraHuyecKrux CcoelMHeHUH;

c(hOpMHPOBAHHOCTh YMEHUM MCMO/b30BaTh XMMHUUECKYI0 CUMBOJIMKY [/l COCTaBJ/IeHUS
MOJIEKY/IIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpall[éHHOM) (hOpMy/1 OpraHYeCKUX BelecTB
Y ypaBHEHUW XMMHYECKUX peakLWid, U3roTaBIMBaTh MOJEIU MOJIEKY/l OPraHUYecKUX BeIleCTB
JI71s1 WITFOCTPALMM X XUMUUECKOT0 U MMPOCTPAaHCTBEHHOT'O CTPOEHMUS;

c(hOpMHPOBAaHHOCTh YMEHUM yCTaHAB/IMBATh MPUHAAJIEXKHOCTb U3yUeHHbIX OpraHu4eCcKUX
Bel]eCTB II0 MX COCTaBy U CTPOEHHIO K ONpefe/IéHHOMY KiacCy/TpyIiie COoeAVHeHUH
(yrneBomopofpl, KHUCJIOPOZ U a30TCOAep)Kalljie  COeJMHeHUsl, BbICOKOMOJIEKY/ISIPHbIE
coeIMHeHMs1), JlaBaTb MM Ha3BaHUs IO cucTeMathuyeckodi HomeHksaType (IUPAC), a Takxe



TIPUBO/IUTh TPUBHA/bHbIE Ha3BaHUsSI OT/AENbHBIX OPraHWYecKuX BelecTB (3TW/ieH, TPOIUJeH,
alleTWIeH, STWIEHIVIUKO/b, TJULepUH, (eHosn, dopManbAerus, aileTaabAerifi, MypaBbHHas
KUC/I0Ta, YKCyCHasi KUC/IO0Ta, OJIeMHOBasi KAC/I0Ta, CTeapUHOBasi KUC/IOTa, T/IF0K03a, (pyKTO3a,
Kpaxmal, L|eJI/IF0/103a, T/IMLH);

c(hOpMHPOBAaHHOCTL yMeHUsl OIpefesisiTb BUJbI XUMUYECKOW CBSI3U B OpraHUYeCcKUX
coeiuHeHUsX (O/[MHAPHbIE U KPaTHbLIE);

c(hOpMHPOBAHHOCTh yYMEHUsI TIPUMEHSATH TOJI0KEHUs] TEeOPHUH CTPOEHHUSI OpraHuYeCKHX
BeljecTB A. M. Byt/iepoBa 151 00BbsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTPOEHMUsI; 3aKOH COXPaHeHUs1 MacChl BellleCTs;

chOpMHUPOBAaHHOCTL yMEHWM XapaKTepu3oBaTh COCTaB, CTpOeHUe, (Qunyeckue U
XUMHUeCKUe CBOMCTBA TUIMUYHBIX TTPe/ICTaBUTe/ el pa3/IMUHbIX K/IaCCOB OPraHUUYeCKHX BeIlleCTB
(MeTaH, 3TaH, STH/IeH, TIPOMUJIEH, alleTHIeH, Oyraawen-1,3, MeTwi0Oytaguen-1,3, OeH3oi,
MeTaHOJI, 3TaHOJI, STUIEeHIJIUKO/b, TJIMLEePUH, (eHOJ, aleTanb/erui, MypaBbuHasi U YKCyCHasi
KUC/OThl, TJIFOKO3a, Kpaxmaj, LeJUIto03a, aMMHOYKCYCHas KHC/IO0Ta), WIIHCTPUPOBATh
reHeTUUeCKyH0 CBsI3b MeXJy HUMU yPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUECKUX pPeakiui C
WCIT0/Ib30BaHHEM CTPYKTYPHBIX (hOPMYJI;

c(hOpMHPOBAaHHOCTh YMEHUSI XapaKTepu30BaTb WCTOUHWKU YTJIEBOJOPOAHOIO ChIPbs
(HedTh, TIPUPOAHBIM Ta3, yrosb), CHOCOObI WX TEpepabOTKM M TIpPaKTHYeCKOoe TpHUMeHeHHe
TPOJYKTOB TepepaboTKu;

c(hOpMHPOBAaHHOCTb YMEHHIM TPOBOJUTH BBIYMC/IEHUSI 10 XWMHUYECKUM YypaBHEHUSIM
(Maccel, 06BEMa, KOTMUECTBa UICXOJHOTO Bell[eCTBa U/ TIPO/IyKTa PeaKLMH 10 U3BeCTHBIM Macce,
00bEMY, KOTMUECTBY OZIHOTO U3 UCXO/HBIX BEIeCTB UM MPOAYKTOB PEaKIUHN);

c(hOpPMHPOBAHHOCTb YMEHUH BJ/IaZIeTh CUCTEMOM 3HaHUM 00 OCHOBHBIX METOZAX HAayYHOTO
MO3HaHUS, MCMOMb3yeMbIX B XWMWUWA [IPU M3yUeHHWU BeLIeCTB U XHWMHUYECKUX SBJIeHUH
(HabmogeHve, wW3MepeHHWe, JKCIIEPUMEHT, MOJeIUpPOBaHMe), HCIOIb30BaTh CUCTEMHbBIE
XUMUUeCKUe 3HaHUS [/l IPUHSTUS pellleHU B KOHKPeTHBIX >KU3HEHHbIX CUTYaLUsIX, CBSI3aHHBIX
C BellleCTBaMHU U UX TIPUMeHeHHeM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MpaBW/a T0/Ib30BaHUsI XUMUUECKOU TOCy/I0N U
nabopaTopHBIM 000pyZOBaHUEM, a TAaKXKe TPaBU/Ia 0OpaIlleHus C BeIleCTBaMHU B COOTBETCTBHUHU C
WHCTPYKIUSIMH TI0 BBITTOJTHEHHIO J1Ta00paTOPHBIX XUMHUYECKUX OTTBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHWM TJIaHUPOBaTh M BBITIOJIHATE XUMUUECKUN JKCIIePUMEHT
(mMpeBpallleHusi OpraHMYeCcKUX BelLeCTB MPU HarpeBaHUM, MOJyueHue 3TUeHa U HM3y4yeHUe ero
CBOWCTB, KaUeCTBeHHbIE PeaKlMi OpPraHWYeCKUX BeIlleCTB, ieHaTypaLys 0e/IKOB IpU HarpeBaHUH,
I[BETHBIE PeaKiiy Oe/TKOB) B COOTBETCTBUH C TIPaBU/IAMU TEXHUKU 0€30MacHOCTH TIPU 00palijeHUH
C BelllecTBaMM M J1abOpaTOpHbIM 000pYy/I0OBaHWEM, TIPEACTaB/ATh Pe3y/IbTaThl XMMUUYECKOTO
3KCrepyMeHTa B (hopMe 3amMcCU ypaBHEHWI COOTBETCTBYIOIIMX peakLuil U (opMyJIuMpOBaTh
BBIBO/IbI HA OCHOBE 3TUX Pe3y/bTaToB;

c(hOpMHPOBAHHOCTh YMEHUM KDPUTHMUECKU aHaJIU3UpOBaTh XUMUYECKYH HH(MOpMalluio,
T0JIy4aeMyto M3 Pa3HbIX UICTOYHUKOB (Cpe/ICTBa MaccoBoi uHdopMaluu, IHTepHeT U APYTHX);

chOpMHPOBAHHOCTL YMEHMM COOJIOAATh TpaBWIa SKOJIOTHYeCKU Iiesiecoobpa3Horo
noBefileHUsT B OBITYy W TPY/OBOW /IeATEJIbHOCTA B IIe/IIX COXPaHEHWs] CBOEro 3/I0POBbSl U
OKpY’Karolllel MPUPOJHOM CpeJibl, 0CO3HAaBAaTh OMAaCHOCTb BO3/EMCTBUS HA JKUBbIe OPraHU3MbI
orpezie/IEHHBIX OpraHUYeCKUX BelecTB, TOHMMas CMbICT moka3zaTens [1/JK, mosicHATh Ha
rpUMepax Croco0bl yMeHbIIIeHHsI U TIpeJ0TBPallleH!sl UX BPeJHOTo BO3/eHCTBUS Ha OpraHU3M
yesioBeKa;



JUIsT 00YYaroIUXCsA C OrPaHUYEeHHBIMHU BO3MOKHOCTSIMH 3/]0POBbsI: YMeHHe TIPUMEHSITb
3HaHWsS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIeCTB U XUMUUECKUX SIBJIEHHI;

IS CJIETIBIX U C/TabOBUAAIINX 00yUaroIUXCsa: yMeHHe HCII0/Ib30BaTh pPeibe(yHO-TOUeUHYIO
cuctemy obo3Hauenuit JI. Bpaiinist 17151 3aMcy XUMHUECKUX (HopMy..

11 K/TACC

[TpegMeTHBIE pe3y/IbTaThl 0CBOEHUS Kypca «O011iast 1 HeopraHuuecKasi XMMHs» OTPaXkaroT:

c(hOpMHPOBAHHOCTh NPe/|CTaBIeHNI: 0 XMMUUECKOM COCTaBJISIFOLLel eCTeCTBeHHO-HAayYHOU
KapTUHBI MMpa, POJIM XMMUM B TIO3HAHUU SIBJIEHUM TIPUPO/IbI, B (JOPMUPOBAHUM MBILLJIEHUS] U
Ky/lbTypbl JINYHOCTH, €€ QYHKIMOHAIBHOH T'PaMOTHOCTH, HEOOXOAWMOW [/ pelIeHHUs
MPAKTUUYeCKUX 3aZlau M 3KOJ0rMuecK 0OOCHOBAHHOTO OTHOILIIEHUSI K CBOEMY 3/I0POBbIO U
TIPUPO/THOM Cpe/ie;

B/IaJleHVe CHUCTeMOW XMMHWUeCKMX 3HaHWW, KOTOpash BKJ/IKOUYAaeT: OCHOBOMOJIAraroljue
MOHATHUS (XMMUYECKHUH 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3/IeKTPOHHbIE OPOUTa/M aTOMOB, UOH,
MOJIeKy/a, MOJIb, MOJSIPHbIM O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATETLHOCTL, CTeleHb
OKHMCJIEHHWSI, XUMHUUecKass CBsisb (KOBajJleHTHas, WOHHas, MeTasyinyeckasi, BOJOpPOJHas),
KpUCTA/I/IMYeCKass  pelléTKa, TWUIMbl XWUMHYECKUX peakLUi, pacTBOP, 3/J€KTPOJIUTHI,
HEe3/IeKTPOJIUTHI, 3/7eKTPOJUTHYEeCKass AUCCOLMALIUS, OKWUCIUTE/Ib, BOCCTAaHOBUTE/b, CKOPOCTb
XUMHUYECKOM peaki[ii, XMMHUUYeCKoe PaBHOBECHE); TEOPUM U 3aKOHBI (TeOpUsi 3/IeKTPOIUTUUECKOU
Jiccolyanyu, rnepuoauueckuii 3akoH [I. Y. MeHeneeBa, 3aKOH COXpaHeHMWs] MacChl BellleCTB,
3aKOH COXPaHeHWs W MpeBpalleHHsI SHePruy MNpU XUMHYEeCKUX peaklUsiX), 3aKOHOMEePHOCTH,
CHMMBOJIMYECKHN $SI3bIK XWMWM, MUPOBO33PEHUECKHe 3HaHHs, JieXXalllde B OCHOBe TMOHUMAaHUs
MPUYMHHOCTU Y CUCTEMHOCTU XUMHUYECKUX SIBJIeHUH, (DaKTo/Ioruueckre CBeZieHUs1 O CBOMCTBAX,
CoCTaBe, TIOJydyeHUH W 0e30TacHOM MCII0/Ib30BaHUM Ba)KHEUIINX HeOpPraHWYeCKHUX BellecTB B
OBbITY ¥ TPAaKTUYECKOH /IesTe/IbHOCTH UeI0BeKa,;

c(hOpMHPOBAHHOCTh YMEHUI BbISB/IATh XapaKTepHble MPHU3HAKU MOHSITHM, yCTaHAB/IMBATh
HUX B3aMMOCBS3b, UCIO/b30BaTh COOTBETCTBYIOIME TIOHSTHS TMPU OMNMCAHUM HeOpraHWueCKuX
BellleCTB U UX TIpeBpallleHU;

c(hOpMHPOBAaHHOCTh YMEHUM MCMO/b30BaTh XMMHUUECKYI0 CUMBOJIMKY [I/Is COCTaBJ/IeHUS
(opMyn BellleCTB U ypaBHEHHWM XWMWUUYECKUX peaki[ui, CHUCTeMaTUUeCKyl0 HOMEHK/IaTypy
(IUPAC) u TpuBManbHble Ha3BaHWsI OTZAE/bHbIX HEOpraHWYeCKUX BelecTB (yrapHbli Tras,
YIJIEKWC/bINA Ta3, aMMHUakK, ralliéHasi U3BeCThb, HeralléHasi WU3BeCTb, MUTheBasi COJa, MUPUT U
Aipyrue);

c(hOpMHPOBAHHOCTh YMeHUH OrpeZie/isiTh BaIeHTHOCTh U CTeeHb OKUC/IeHHsI XUMUUeCKUX
3/7IeMEHTOB B COeIMHEHUSIX Pa3/IMUHOIO COCTaBa, BUJl XUMHUUYECKOM CBSi3W (KOBaJ/IeHTHasl, MIOHHasl,
MeTal/InueckKasi, BOJOpO/iHasi) B COeJUHEHUSIX, TUI KPUCTaJJIMUYeCKOW PEIIETKU KOHKPETHOIO
BellleCTBa (aTOMHasi, MOJIEKYyJsipHasi, WOHHAs, MeTa/iMueckasi), XapakTep CpeJbl B BO/JHBIX
pacTBOpax HeEOPraHUYeCKUX COeUHEHUM;

c(hOpMUPOBAaHHOCTb YMEHUW yCTaHAB/IMBAaTh MPUHA//IEXKHOCTb HEOPTaHUUECKUX BeIeCTB
10 UX COCTaBY K OMpe/ie/IeHHOMY KJ1acCy/TpyIiie coeiMHeHHH (TIPOCThIe BelleCcTBa — MeTasl/Ibl U
HeMeTasl/Tbl, OKCU/Ibl, OCHOBAHUSI, KUCJIOThI, aM()OTepHbIe TUAPOKCH/bI, COJN);

c(hOpMHPOBAaHHOCTL YMEHUM pacKpbiBaTb CMBIC/T TepyuoAuvYeckoro 3akoHa [. U.
MeHeieeBa UM [I€MOHCTPHUPOBaThb €ro  CHCTEMATU3UDYIOIIYI0, OObSICHUTENBHYIO U
MPOrHOCTUYECKYH0 (PYHKLIUH;



c(hOpMHPOBAaHHOCTh ~ YMEHMWI  XapaKTepu30BaThb 3/eKTPOHHOE CTPOeHHe aTOMOB
XUMHUUECKUX 37ieMeHToB 1—4 miepuozioB [Teprouueckoii CUCTeMbl XUMUUECKUX 3/iemeHTOB [1. 1.
MeHjiesieeBa, WCIIO/Ib3ysl TIOHSITUSL «S-, P-, d-271eKTPOHHBbIe OpOUTaNM», «IHEepreTuuecKye
YPOBHU», OOBSICHSITH 3aKOHOMEDHOCTH W3MEHEHUS CBOWCTB XWMHUYECKHUX 37IeMEHTOB U UX
coeJJMHEHUI 10 TlepuoZaM u rpynmnam [lepuoguueckoi crucTeMbl XUMUUeCKUX 3ieMeHToB [1. U.
MeHnpesneeBa;

c(hOpMHPOBAHHOCThL YMEHHH XapaKTepru30BaTh (OIMMCHIBaTh) 00II[Me XUMHUUeCKHe CBOMCTBA
HeOpraHUuecKHX BellleCTB pa3/MyHbIX K/IaCcCOB, MOJATBEPXKJaTh CyIeCTBOBaHHE TeHeTHUeCKOu
CBSI3M MEX/]ly HeopraHWueCKMMH BellleCTBaMH C TIOMOILbI0 ypaBHEHUN COOTBETCTBYHOIIUX
XUMUUECKUX PeaKiiuii;

c(hOpMHUPOBAHHOCTh YMEHHUSI KIacCU(PULIMPOBATh XUMHUECKHe Peaki[dd T0 pa3/IdyHbIM
Mpu3HakKaM (YMCIYy U COCTaBy pearupylolydX BelleCcTB, TeIIoBOMY 3(deKTy peakiuu,
M3MEeHEeHUIO CTerleHel OKUC/IeHHsT 3/IeMeHTOB, 00PaTUMOCTH peakI[|H, yUaCTHIO KaTaan3aTopa);

c(hOpMHPOBAHHOCTh YMEHUM COCTABJIATh YpaBHEHUS peaKldid pa3/inuHbIX TUIIOB, TIOJIHbIE
Y COKpallléHHbIe YPaBHEHUs peakluii MIOHHOrO0 0OMeHa, YUMThIBasi YC/IOBUS, TIPU KOTOPBIX 3TH
peakLuu UAYyT 10 KOHLa;

c(hOpMHPOBAaHHOCTh YMEHUIN TPOBOJAUTH peakl[uM, TMOATBepKAAolliie KaueCTBEeHHbIN
COCTaB pa3/MyHbIX HEOPraHUYeCcKWX BeIlecTB, pacro3HaBaTh OMNBITHBIM MYTEM HOHBI,
TPUCYTCTBYIOIIME B BOAHBIX PaCTBOpaxX HEOPraHUUECKUX BeIlleCTB;

c(hOpMHPOBAHHOCTb YMEHUI pacKpbIBaTh CYIIHOCTb OKHC/IWTEIbHO-BOCCTAaHOBUTE/IbHBIX
peaKIuii TI0CPeICTBOM COCTABJIEHHS 3/IEKTPOHHOTO DaslaHCca 3TUX PeaKI[yii;

Cc(hOpPMHPOBAHHOCTb YMEHHUH OOBSCHSTh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOUW peakiuy OT
pa3MuUHBIX (DaKTOPOB; XapakTep CMeIeHUss XUMHUYeCcKOro paBHOBECHS B 3aBUCUMOCTH OT
BHelllHero Bo3zeiicTBus (ipuniLun Jle [llaTenbe);

c(hOpMHPOBAHHOCThL YMEHUI XapaKTepr30BaTh XUMHUUYECKHe MPOLIeCChI, JieXKallie B 0CHOBe
TPOMBIIILJIEHHOTO TIO/Ty4eHUs] CEepHOM KHUC/IOThl, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh
npejcTaB/eHni 00 OOIIMX HAayYHBIX TPUHIMIIAX M KOJIOTHYECKUX MpobIeMax XUMHUECKOTO
TIPOM3BO/ICTBA;

c(hOpMHPOBAaHHOCTh YMEHHI TIPOBOJUTH BbIYUC/IEHUSI C UCIOIb30BaHUEM TIOHSTHUS
«MaccoBasi ZIofsl BeIeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B TPU XUMHYECKUX
peaKIUsIX, MacChl BeIleCTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEI[eCTBa, MacCe UH
00BEMY O/THOTO U3 YUaCTBYIOIIMX B peakiMy BelecTB, TerioBoro 3¢dekra peakiiuu Ha OCHOBe
3aKOHOB COXPaHEeHHs1 MacChl BeleCTB, MpeBpalljeHus] U COXpaHeHUs SHePruu;

c(hOpMHPOBAHHOCTb YMeHUM COO/FO/IaTh TTPaBU/Ia TIO/b30BAaHUSI XMMUUYECKOW TOCYI0N U
nabopaTOpHBIM 000pyZIOBaHUEM, a TaK>Ke MpaBH/Ia 0OpaIlleHus C BeIleCTBaMH B COOTBETCTBUHM C
MHCTPYKLUSMH TI0 BBITIOJIHEHUIO /1Tab0paTOPHBIX XUMHUYECKUX OTTbITOB;

c(hOpMHPOBAaHHOCTh YMEHUWM TMJIaHUPOBaTh M BBIMOJHATE XUMUUECKWW 3KCIIePUMEHT
(pasnokeHue TIepPOKCHJA BOJAOPOAA B TIPUCYTCTBUM KaTaju3aTopa, OIMpejesieHde Cpejibl
PacTBOPOB Bel[eCTB C MOMOII[bI0 YHUBEpPCaTbHOT0 WHAUKATOPA, BAUSHUE pa3/UUHbIX (DaKTOPOB
Ha CKOPOCTh XMMMUECKOW peaKlid, peakl[iM HWOHHOTO OOMeHa, KaueCTBeHHble peakLMd Ha
cynbdat-, KapboHAT- U XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHUsI, pellleHHe SKCTiepUMeHTaTbHbIX
3afiau 1Mo TemMaMm «MeTtannbl» U «HeMeTanbl») B COOTBETCTBUM C TpaBWIAMH TeXHUKU
6e30macHOCTH TIpU 0Opall[eHUH C BelieCTBaMH U J1abopaTopHBIM 000pY/10BaHHEM, MPE/ICTAB/IATh
pe3y/bTaTbl XMMHYECKOr0 S5KCIeprMeHTa B (hopMe 3alMCU ypaBHEHUH COOTBETCTBYHOLIUX
peakiuii ¥ popMyIMPOBaTh BbIBOJbI HA OCHOBE 3THUX Pe3y/bTaToB;



c(OpMHPOBAHHOCTb YMEHUW KPUTHMUECKH aHaIu3MpoBaTh XUMMUECKYH0 WH(OpMaLHIO,
T10J1y4aeMyt0 M3 pa3HbIX UICTOYHHKOB (Cpe/iCTBa MacCOBOW KOMMYHUKaLMY, VIHTepHeT U JpyTuXx);

c(OpMUPOBAHHOCTh YMeHHI Co0/0faTh TpaBW/a 3KOJOTMYeCKH 1iesiecoobpasHoro
roBefieHusi B ObITY U TPYJOBOW [eATeNbHOCTH B Lie/IIX COXPaHeHUs CBOEro 37l0pOBbsS U
OKpY’Karolllel MPUPOJHOM CpeJibl, 0CO3HaBaTh OMAaCHOCTb BO3/€HCTBUS HA JKUMBbIe OpPraHU3MbI
oTipe/ie/IEHHBIX BeIleCTB, MOHUMasi CMBbIC/ TioKa3aresisi [1/]K, mosicHATE Ha TIpUMepax CIIoCOObI
yMeHbILIeHWs1 U IpeJ0TBpallleHHs] UX BPeJHOr0 BO3/|eliCTBUSI HAa OPraHu3M UYe/I0BeKa;

JJ1s1 00yuaroLMXcsi ¢ OrpaHUYeHHBIMM BO3MOKHOCTSIMH 3/J0POBbSI: yMeHHe TIPUMEHSTh
3HaHUs1 00 OCHOBHBIX JIOCTYITHBIX MeTO/]aX IMMO3HAHKS BeIeCTB U XUMHUECKUX sIBJIEHHUH;

JUIS1 CJIETIBIX U C/1aD0BUASIINX 00YUarOIMMXCsl: YMEeHHe UCTI0/Ib30BaTh Pesibe(PHO-TOUEUHYIO
cuctemy obo3HaueHuit JI. bpaiisisi 17151 3anMcy Xumuueckux Gopmy..



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJ/IACC
KosinyecTBo uyacoB DJIeKTPOHHBIE
Ne m/m HanMeHoBaHMe pa3/ie/ioB U TeM Beero KouTponesbie | TIpakriueckue (Léﬂ(l)pOBble)
nporpamMMsbI paGoThI paGoTb oOpa3oBare/ibHbIE
pecypchl
Pa3pen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOM XUMHUH
I1 7 .T
peAMeT opraHuyeckoi xumuu. Teopus Bu6miorexa LIOK
1.1 CTPOeHUsI OPraHUYeCKUX CoeiuHeHuN A. 3
https://myschool.edu.ru/
M. bytnieposa
WToro mno paszeny 3
Pa3pen 2. YrieBoaopoabl
2.1 [IpenenbHbie yrieBOAOPOAbI — anKaHbI 2 Bubmiorexa LIOK
) https://myschool.edu.ru/
HenpepenbHble yrieBog0OpOAbI: ajlKeHbl, bubmoreka LJOK
2.2 6 1
aJIKaJIueHbl, aJIKUHBI https://myschool.edu.ru/
bubmoreka LJOK
2.3 Apomaruyeckue yrieBoL0opo/bl 2 hitps://myschool.eduru/
[IprpoaHbIe UCTOYHUKHU YT1€BOLOPOJOB U bubmumoreka LIOK
24 3 1
UX repepaboTka https://myschool.edu.ru/
Wroro nio pasgeny 13
Pa3pen 3. Kuciopoacoaepikaijue opraHmyecKkue coeJuHeHUs
bubmioTeka 1IOK
31 CrmpTeL. DeHon 3 https://myschool.edu.ru/
Anbperuzibl. KapboHOBbBIE KUCTOTHI. Bubmmoreka LIOK
3.2 7 1
Cro>kHble 3bUpbI https://myschool.edu.ru/
BubmoTeka [IOK
3.3 YrneBopl 3 1 https://myschool.edu.ru/
Wtoro no paspeny 13

Pa3pen 4. A3oTcoaepikaijye opraHuyecKue coeJHHeHHs



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/

bubmoreka [JOK

4.1 AmuHbI. AMMHOKUCIIOTEL. benkn 3 hitps://myschool.eduwr/
Wroro nio pazgeny 3
Pa3pen 5. BbICOKOMOJIeKYy/IIpHBbIE COeAUHEHUS

5.1 [Inactmaccel. Kayuyku. BosiokHa 2 ng;}i;ﬁléﬁogﬁ Igu‘m /
Wroro nio pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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

11 K/TACC

Ko/mmuecTBo yacos D/IeKTPOHHBIE
Ne m/m HanmMeHoBaHMe pa3/ie/ioB U TeM Beero Koutponeabie | TIpakriueckue (I.él/l(l)pOBbIe)
NporpamMMsbI paGoTbi paGoThI o0pa3oBare/ibHbIE
pecypchl
Pa3pen 1. TeopeTnueckrie 0OCHOBbI XMMHUM
C Nl 7
TpoeHUe aTOMOB. [Teproiueckuii 3aKOH Bu6mmorexa LIOK
1.1 u [leprorueckasi cucTeMa XUMUYECKUX 3
https://myschool.edu.ru/
snemeHToB /. . MeHzeneeBa
Crpoenue BemiecTBa. MHoroobpasue bubnuoreka LIOK
1.2 4
BellleCTB https://myschool.edu.ru/
bubmoreka LJOK
1.3 XUMHUECKHe peakiyin 6 1 1 https://myschool.edu.ru/
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi XuMusi
bubnuoreka IIOK
2.1 Meraibi 6 1 https://myschool.edu.ru/
bubmoreka IIOK
2.2 Heweranib: 9 1 1 https://myschool.edu.ru/
CB#I3b HEOpPraHUYeCKUX U OpraHnuyecKux bubmuoreka IIOK
2.3 2
Bell[eCTB https://myschool.edu.ru/
Wroro no pa3peny 17
Pa3zaen 3. XumMusa U XKU3Hb
bubmmoreka IIOK
31 XUMHS 1 KH3HB 4 https://myschool.edu.ru/
Wtoro nio pazgeny 4
OBIIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



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/

IIOYPOYHOE IVTAHNPOBAHUE
10 K/TACC

n/n

Tema ypoka

Ko/smmuecTBO yacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTH4Yeckue
padoThI

Hara
U3yYeHHs

JJIeKTPOHHBIe

nudpoBbIe
oOpa3oBaTe/bHbIE

pecypchbI

[IpeameT opraHMuUeCcKol XMMUH,
eé BO3HUKHOBEHHeE, Da3BUTHE U
3HaueHue

Teopus cTpoeHus
OpraHMuYecKHUx coeJMHeHU! A.
M. BytepoBa, eé OCHOBHbIE
T10JI0KeHUsI

[IpepcraBienue o
KJlacCU(UKaLM OpraHuyecKmux
BelllecTB. HomeHk/aTypa
(cuctemartnyeckas) U
TpUBHA/bHbIE Ha3BaHUS
OpraHMYyecKHx BelllecTB

AJIKaHbI: COCTaB U CTPOeHHUe,
TOMOJIOTUYECKUM psif,

MeTaH ¥ 3TaH — MpoCTelIie
TIpe/ICTaBUTE/TA aTKAHOB

AJIKeHbI: COCTaB U CTPOEHHUeE,
CBOMCTBA

OTU/IeH U NpoIujieH —
MpOCTeMIIINe NpesiCTaBUTeNN




d/IKeHOB

[MTpakTueckas pabota Ne 1.
«ITonmyuenue sTUIeHA U
M3yueHre ero CBOMCTB»

Ankaguensl. byragven-1,3 u
MetunOyrazauen-1,3. Ilonyuenve
CUHTETUYEeCKOr0 KayuyKa 1
pe3uHbl

10

ANKWHBI: COCTaB ¥ 0COOEHHOCTU
CTPOEHUsI, TOMOJIOTUYeCKUM
psifi. AlleTuieH — MPOCTeNIIMi
Tpe/ICTaBUTE/Tb aTKUHOB

11

BbIunic/ieHus 10 ypaBHEHUIO
XUMUYEeCKON peakiyun

12

Apenbl: 6€H307T U TOTYOJI.
TOKCMYHOCTh apeHOB

13

I'eHeTHueckas CBsI3b
yIJIeBOJOPO/OB,
TIpYHA/JIeXallUX K pa3/uyHbIM
KJlaccam

14

ITpupoHbIE UCTOUHUKHA
yT7IeBOAOPOAOB: TIPUPOAHBIN ra3
Y TIOTyTHBIEe HeTsHBIE Ta3bl,
He(dTb U IPO/IYKTHI eé
nepepaboTKH

15

ITpupoHbIE UCTOUHUKHA
yI/JIeBO/IOPOZOB: TPUPO/HBIH ra3
Y IOy THbIe HedTsIHbIe Ta3bl,




HedThb U TIPOIYKThI €€
riepepaboTKU

16

KonTpospHast paboTa mo
paszieny «YTJeBOJOpOAbD»

17

[IpenenbHbIe OIHOATOMHbBIE
CITUPTHI: METaHOJI U 3TaHOJI.
Bogopopnas cBsi3b

18

MHoroaToMHbIe CIMUPTHI:
STUJIEHTJIMKOJIb U I'NIMLIEPUH

19

@DeHOJI: CTpOeHUe MOJIeKY/IbI,
¢busnyeckre U XUMUUYECKHe
CBOWCTBA, NPUMeHeHHe

20

Anbperuzbl: hopManbaerus u
aletasnbjerus. ALeToH

21

O/THOOCHOBHBIE TIpe/e/IbHbIE
KapOOHOBBIE KMCJIOTHI:
MypaBbHHast U YKCyCHast

22

[TpakTryeckast pabora Ne 2.
«CBoOIiCTBa pacTBOpa YKCYCHOU
KHC/IOThI»

23

CreapuHOBas U 0JIeMHOBAs
KUCJIOTBI, KaK Mpe/CcTaBuTen
BBICIIIUX KapOOHOBBIX KUCJIOT

24

Mbi/1a KakK COJA BBICIIMX
KapOOHOBBIX KUCJIOT, UX
MololLee JIeNCTBre

25

CroxxHble 3(UpbI Kak
TIPOM3BO/IHBIE KADOOHOBBIX




KHUCJIOT. ['MPON3 CJI0KHBIX
3¢upoB

26

JKvipbl: rApO/U3, IPUMeHEeHNe,
Ouonornyeckasi pojib KMUPOB

27

Yr/1eBOAbI: COCTaB,
Knaccudukams. Baxuehnme
Tripe/iCTaBUTe/IU: TJIF0K034,
¢bpykTo3a, caxapo3a

28

Kpaxman u genntonosa Kak
TIPUPO/JHBIE 0JIMMephI

29

KoHTposbHast paboTa 1o
paszeny
«Kucnopogcozeprkarue
OpraHvuvecKue CoeIMHeHUs»/
Bcepoccuiickasi mpoBepouHast
pabora

30

OO0111ast XapaKTepUCTHKA
a30TCco/iepsKalliiX OpraHuyeCcKUx
coeiiHeHU / Bcepoccuiickast
rpoBepouHasi paboTta

31

AMMVHBI: MeTU/IAaMUH U aHUIVH

32

AMHHOKHUC/IOTHI KaK
amboTepHble OpraHUuecKue
CoeUHEeHUs], UX OMOIOrHUeCcKoe
3HaueHwue. [lentuapbl. beku Kak
TIPUPO/JHbBIE
BbICOKOMOJIEKYJISIpHbIE
coeIMHeHUSI




33

OCHOBHBIE TIOHSITUSI XUMUH
BBICOKOMOJIEKYJISIPHBIX
CoeIMHEeHUM

34

OCHOBHbIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coefrHeHMi. [TnacTMacchl,
Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTpo/ibHbIE
padoThI

IIpakTHuecKkue
padoTsI

Jara
HU3yUeHUsl

JJ/IeKTPOHHbIE
nudpoBbie
oOpa3oBare/IbHbIE

pecypcsl

XUMUUeCKUU 3/IeMeHT. ATOM.
OnekTpoHHasi KOH(MUTYpaL1si aTOMOB

[Teproanueckuii 3aKOH 1
[Teprogrueckasi cicTeMa XMMHAYECKUX
anmeMmenToB . . MeHpeneeBa, nx
CBsI3b C COBPEMEHHOM Teopueit
CTPOEeHHsI aTOMOB

3aKOHOMEpPHOCTH U3MeHeHUsI CBOMCTB
XUMHYECKUX 37IeMEHTOB U UX
COeJMHeHWH T10 rpyIaM 1 nepruoam.
3HaueHue MepruoMUeCcKOoro 3aKkoHa 1
CHACTEMBI XUMHUUYECKHX 3jiemeHTOB 1.1,
MeHjeneeBa B pa3BUTUM HAaYK1

CrtpoeHue BeljecTBa. X¥MUUeCKast
CBSI3b, €€ BU/Ibl; MeXaHU3MbI
o0Opa3oBaHMs KOBAJIEHTHOM CBSI3H.
BopopopHast cBA3b

BaneHTHOCTB.
OJIEKTPOOTPHULIATEBHOCTD. CTerneHb
OKHCJIeHUs1. BelllecTBa MOJIEKYJIIPHOTO
Y1 HEMOJIEKYJIIPHOTO CTPOeHUs

[ToHsITHE O TUCTIEPCHBIX CUCTeMaX.
VicTuHHBIE U KOJI/IOWJHBIE PACTBOPBI.
MaccoBasi [10/1s1 Bell|eCTBa B PaCTBOpe

Krnaccudukaiiysi 1 HOMeHK/aTypa
HeOpraHWYeCKUX COeIMHeHUM.
I'eHeTHUecKasi CBSI3b HEOPraHUUECKUX




BeleCTB, PA3/IMYHBIX K/1aCCOB

Knaccudukarysi Xumuueckux peakiyi
B HEOPraHUUYECKOM U OpraHu4ecKon
XUMUH. 3aKOH COXpaHEHUsI MacChl
BeIlIeCTB; 3aKOH COXpaHeHUs U
TipeBpallleHUsi SHepPryu Npu
XUMUUECKUX PeaKLUsixX

CkopocTb peakiuu. ObpaTrUMble
peakiuu. X¥MUUYecKoe paBHOBECHE

10

[MTpakTrueckas pabota Ne 1. «Bnusinue
pa3/nyHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLun»

11

ONeKTPOUTAYeCKasl AUCCOLaLUs.
[ToHsTHE O BOJOPOAHOM IIOKa3aresie
(pH) pactBopa. Peakijy noHHOro
obmeHa. ['uipoM3 OpraHNUecKux u
HEOpPraHUuYeCcKHX BellecTB

12

OKHC/TUTETbHO-BOCCTAaHOBUTETLHBIE
peakiyu. [Torstue 06 3nekTponmse
pacIuiaBoB U PaCTBOPOB COJiel

13

KonrposnbHas paboTta 1o paszeny
«TeopeTuueckrie OCHOBBI XUMUI»

14

Mertanbl, UX MOJIOKEHHE B
[Teprioanueckoi cucTeMe XUMUUECKHUX
aneMmenToB . . MeHjeneeBa u
0C0OEHHOCTH CTPOEeHHUsI aTOMOB.
O6mwme (hu3nyeckrie CBOMCTBA
MeTasl/ioB

15

CriaBbl MeTaJI/IOB.
OIeKTPOXUMUUECKUH psifi
HarpsbkKeHUH MeTasioB

16

XUMHUUYeCKHUe CBOMCTBA BAXKHEHIITUX
MeTaslIoB (HaTpuH, Kaauk, KaabluH,




MarHui, aTrOMUHUN) U UX COeIUHeHUH

17

XuMHUecKre CBOMCTBa XpOMa, MeJiu U
HX COeIMHEeHMI

18

XrMHUUeCcKre CBOMCTBA L[MHKaA, JKese3a
Y X COeJUHEeHUM

19

[TpakTrueckasi pabora Ne 2. "Permienue
9KCTIepUMeHTa/IbHBIX 3a7iau 110 TeMe
«Metanb»"

20

HewmeTanbl, UX TOI0’KeHUE B
[Teproanueckoi cucTeMe XUMUUECKHUX
anemenToB 1. I. MeHeneeBa u
0C0OEHHOCTH CTPOEHUsT aTOMOB

21

du3nueckue CBOICTBa HEMeTasl/IoB.
AnnoTtponust HeMeTas/I0B (Ha IpUMepe
KHUCJI0pO/ia, cepbl, hocdopa u
yriepoza)

22

XUMHUUYECKHe CBOMCTBA rajioreHoB,
cepbl U UX COeMHeHUN

23

XyMHUuecKre CBOMCTBA a30Ta,
dhocdopa u ux coeuHeHUI

24

XuMuryeckue CBOMCTBA YIriepo/a,
KPEMHUS U UX COeJUHEHU

25

[IpyMeHeHVe Ba’KHEUILIMX HEMETaslJIOB
Y X COeJJMHEeHUM

26

O0o0011IeH1e ¥ CHCTeMaTH3alL[Us
3HAHUH 110 TeMe «HemeTasnb».
BbIunic/ieHust Mo ypaBHEHUSIM
XUMUYECKHX PeaKI[ui U
TePMOXHUMHUUECKHE PaCUéThl

27

[TpakTrueckas pabota Ne 3. «Pererne
9KCIIePUMEHTa/IbHBIX 3371ad 110 TeMe
"Hemetasibr"»

28

KonTponbHas paboTa 1o Temam




«Metannel» U «HemeTanibh»

29

HEOpFaHI/IT-IECKI/Ie M OpraHUyYecKue
KHCJ/IOTHI. HeopFaHI/I‘IECKI/Ie nu
OpraHrn4yeckre OCHOBaHHA

30

AwmdoTepHble HeopraHuyeckue U
OpraHhvyecKye CoeJUHeHMUs.

I'eHeTHUecKas CBSI3b HeopraHn4eCckux

N OprdHU4YeCKHUX BeleCTB

31

Posnb xuMun B obecrieueHrn
5KOJIOTUYECKOU, SHEepPreTUUeCcKor U
TNIUIIeBOM 6e30T1aCHOCTH, Pa3BUTHU
MeIUL[UHbI

32

[TpeacraBnenust 06 00X HAYUHBIX
MIPUHLIMTIAX TPOMBIIIIJIEHHOTO
TIOTyYeHHsT BXKHEHIIINX BeleCTB

33

UesioBeK B MUpe BeILIECTB U
MarepuasoB

34

XUMUA U 3[,0pOBbe YyeoBeKa

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

34




YUEBHO-METOJUYECKOE OBECIIEYHEHME OBPA3OBATEJ/IBHOI'O ITPOLIECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI /11 YYEHUKA
1. Pypsutuc I'.E., ®enpaman ®.I'. Xumus. ba3oseiii ypoBeHs. 10 knacc. - M.: IIpocBenienue,
2016;
2. Pynsutuc I'.E., ®enpaman @.I". Xvmus. ba3zoBeiii ypoBens. 11 knacc. - M.: [IpocBelenue,
2016.
METOAINYECKUE MATEPUAJIBI J11 YUUTEJIA

1. M.H.Ad¢anacreBa. Pabourie iporpaMmsl npeiMeTHast TUHUS xumust 10-11 Kacchl.

ITIpocsemenue 2017 ;

A.M. CumoHoBa. [JrarHoctuyeckue Tectbl o xumuu A 10-11 knaccos.2017;

3. H.H. I'apa Xumus. MeTtoauueckoe riocobue ayst yuutenss Ypoku B 10 kacce: mocobue st
yuuTesieii 001je00pa3oBaTe/bHBIX yupexkaeHuii. — MockBa «IIpocserrierue», 2015;

4. Xummus. 10 knacc. DnekTpoHHOe ripuioxkeHue (DVD) k yuebuuky Pyasuruca I'.E.,
@®enbamana .1°.2016;

5. Kasanues FO.H. Xumus. 10 knacc. «KOHCTpyKTOp» TeKy1jero KoHTpoJis.2016;

6. Pagenkuit A.M. Xumus. 10—11 knaccel. Auaaktnyeckuii Matepuan.2015;

7

8

N

. I'apa H.H., I'abpyceBa H.M. Xumusi. 10—11 Knacchl. 3aflauHUK C «ITOMOI[HUKOM».2015;
Xumus. 10 -11 knacc. BugeogemoHcTpauumn

IDUPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

Beeaute _ BBeputenanHbliehttp:// www.chemnet.ru ['a3eta « Xumusi» 1 callT Ajsi yunresns «5 ugy
Ha YPOK XUMUW»

http://him.1september.ru Eavnas konnekuusi LIOP: TTpeameTHast KoieKIys « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIe 3KCIIePUMEHTHI;
xumust. Konnekiusi Poccuiickoro 06111eo6pa3oBaTe/ibHOTO TopTasia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast onumIiiaia ko bHUKOB 10 XUMUU
http://chem.rusolymp.ru Oprannueckasi XUMHs: 3JIeKTPOHHBIN YUeOHUK IS CpeZiHeH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3/IEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITbINA KO//Ie[K: XUMUS

http://www.chemistry.ru JluctaHLiOHHas 0JIMMIOMaZia 0 XUMUU: TeJIeKOMMYHUKALIMOHHBIU

obOpa3oBaTe/ibHbIN MPOEKT






