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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueObHoro kypca «®usuka» 0a30BOro ypoBHSA Jst
obyugaroruxcst 10-11 kmaccoB OTkpeITOi 001Ie00pazoBaTenpHOM rumMHaznn AHITOO
«MAHO» (manee coorBeTcTBeHHO — Pabouas mporpamma, ['umHasmsi) pa3paboTaHa B
COOTBETCTBUU C TPEOOBAHUSAMU U C YUETOM:

- @epepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B
Poccuiickon @enepannn»;

- npukaza MunnpocBemenuss Poccunm ot 22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsiaka opraHuzaldd W OCYLIECTBIEHUSI 00pa30BaTeIbHOM
NEeATEIbHOCTH 10  OCHOBHBIM  O0II€OOpa3oBaTelNbHBIM  MpOrpaMMaM  —
00pa3oBaTeNbHbIM IpOrpaMMaM HAYallbHOTO OOIIEro, OCHOBHOIO OOIIEro M
cpeaHero o0Iero 0opa3oBaHuUs;

- npukaza MunnpocBemenuss Poccunm ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUHU (PenepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa
CpemHero o0mero oopa3oBaHus» ¢ U3MEHEHUSIMU U JonoHeHusIME (nanee — OI'OC
COO);

- mpukaza Munnpocsemenus Poccunm ot 18.05.2023 No 371 «OO06
yTBepxkAeHUn (eaepanbHOil 00pa30BaTENIbHOM MpPOrpamMMbl CPETHEro OOIIEro
obpazoBanus» (nasee — OIT COO);

- CIT 2.43648-20 «CaHUTapHO-AIUJIEMUOJIOTUUECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCIUTAaHUS U OOy4YeHHUs, OTIbIXa U O3JI0pOBJICHUSA JIeTed u
MOJIOAEKH», YTBEPKICHHBIX IOCTAHOBJIEHWEM TIJaBHOTO CaHWUTApHOTO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'urmennueckue HOPMATUBBI U TpeOOBaHHUS K
obecrnieyeHnt0 6€30macHOCTH W (Mu) O€3BpEeIHOCTH JIJis YesoBeKa (haKTOPOB CPEIbI
oOUTaHUS», YTBEPKIEHHBIX IOCTAHOBJIEHHEM TIJIABHOTO CAHUTAapHOrO Bpaya oOT
28.01.2021 Ne 2;

- Konmenmum  mpemomaBanus  y4eOHOro  mpeamera  «XuUMHS» B
oOpa3oBaTenbHbIX Opranu3anusax Poccuiickoit @enepaiu, peann3yomnux OCHOBHBIE
oOpa3oBaTenibHbIe pOoTrpamMMbl, yTBEpKAEHHON Pemennem Komnernn Mununcrepctsa
npocselenust Poccutickoit ®enepanuu (mporokoin ot 03.12.2019 Ne I1K-4BH);

- OCHOBHOW 00pa30BaTEIbHOM MPOrPaMMBI CPETHEro OO0IIero 00pa3oBaHUS
OTtkpeiTOolt o6mIeoOpazoBaTenbHoil TuMHa3uu AHIIOO «MAHO» (manee — OOII
COO I'mmHuazun);

- yueOHOro IjIaHa CPEeJHEro o0Iero 00pa3oBaHus Ha TEKYIIUN y4eOHBIN roj
['mMmuazuuy;

- (QenepanpHOil pabouedl mnporpaMMbl Yy4eOHOro TMpeAMeTa «XUMHS,
KOTOPBIN BXOJIUT B MPEAMETHYIO 001acTh « ECTECTBEHHO-HAYUYHbIE PEIMETHI.

[Iporpamma o XxuMuu Ha ypoBHE CpeHEro o01Iero oopazoBanus pa3padoTaHa
Ha OCHOBe TpebOoBanuii K pe3ynbraram ocBoeHus DOII COO, mpencraBieHHBIX B
®I'OC COO, c yuetom ¢ yu€tom (penepanpbHOI pabodeii mporpaMMbl BOCTIMTAHUS H
Konnenmuu npenogaBanust yueOHOTo npeameTa « XuMus».
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OcHOBY MOAXOA0B K pa3pabOTKe MNpOrpaMmbl MO XUMHH, K OINPEIAEICHHUIO
oOmieil cTpaterud OOy4YeHHs, BOCIUTAHUS W Pa3BUTHSA OOYYAlOIIMXCS CPEACTBAMU
yuebHoro mpenmera «Xumus» 11 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHIenTyanbHble TojoxkeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
COJIEp)KaHus, pe3yJNbTaTOB O0Oy4deHHs] W TpeOOBaHMH K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKaMH
0011e00pa3oBaTeIbHON  OpPTaHMW3aIlMU, SIBJISIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO  CHOYXXHUT 3aBEpUIAIONIMM  OSTallOM  pealu3aluud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX
LEJIOCTHON CHUCTEME XMMHUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTU KacaloTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a
TaK)Ke DKOJIOTMUYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO U MPUPOTHOMN
cpene. Peanuzyercss xuMuueckoe oOpa3zoBaHuE OOYYaIOIIMXCS HA YPOBHE CPEIIHETO
oOmiero oOpa3oBaHusi CPEACTBAMHU Y4eOHOTO mpeamera «XHUMHsD», COACpKaHUE U
MOCTPOCHHE KOTOPOTO OIpEAeTeHbl B MPOrpaMMe MO XMMHU C YUETOM crieuuuku
HAayKd XWMHH, €€ 3HAaY€HUs B MO3HAHUM MPUPOJBI U B MATEPUATBHON KU3HU
oOmiecTBa, a Takke C y4y€ToM OOIIMX IeNeld W MPHUHIMIIOB, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeaHero ooOmiero oOpasoBanus B Poccuiickoii
denepanum.

XUMHSI KaK DJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyro poJib B
COBPEMEHHOM LIMBUJIM3ALIMHU, B CO3IaHUHM HOBOW 0a3bl MaTepuaibHOM KyJIbTypbl. OHa
BHOCUT CBOHM BKJaJ B (OPMHpPOBAHHE PAIMOHAIBHOIO HAYyYHOI'O MBIIUICHUS, B
CO3J]aHUE ILEJOCTHOTO MPEACTABICHUS 00 OKPYXKaIOIIeM MHUpPE KaK O €IUHCTBE
OpUPOABLl U YENOBEKa, KOTopoe (OpMUPYETCS B XMMHM Ha OCHOBE IOHUMAaHUs
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHMUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIlIeCTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C APYTMMH E€CTECTBEHHBIMU HayKaMH, XUMHs CTajia
HEOTHEMJIEMON YacThI0 MHUPOBOW KYJBTYPhI, HEOOXOJUMBIM YCIOBHEM YCIIEUIHOTO
TpyJa M JKH3HM KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uJaTenbHas, KaKk HayKa BBICOKMX TEXHOJOIMH HalpaBi€Ha Ha pEILICHUE
rI00aNBHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS 4YEJOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOi, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHbI 30POBbSL.

B coorBerctBHM ¢ OOMMHU LENSMU M MPUHIMIIAMH CPEIHEr0 OOIIEro
oOpazoBanus conaepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbI YPOBEHb
U3Y4YEHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOyyJaroumxcsi, HLOOXOIMMYIO0 UM JJIs1 BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKIIOYEHUS B KU3Hb COIIMYMa, MPOJA0HKEHHs] 00pa30BaHUs B pa3IMUHbIX
00J1aCTSAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO ¢ XuMHel. COCTaBISAIOMUME MPEeAMETa
«Xumus» sABIAIOTCS 0a3oBble Kypcbl — «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYeCcKas XMMHUsD), OCHOBHBIM KOMIIOHEHTOM COJEP>KAHMS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAaHUW TI0O HEOPTraHWYECKOW XuMuu (C
BKJIIOYEHHUEM 3HAHUW M3 OOIIEH XMMHUM) U OpraHuydeckoil xumuu. OopMHpOBaHUE



JAHHOW CHCTEMBbl 3HAHWW TPH W3YYCHHH TpeaMeTa O0eCredrnBaeT BO3MOXKHOCTH
PacCMOTPEHHUS BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOITUX TOHSITHH, 3aKOHOB H
TEOPUN XUMUMU.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XuMus» chopmMupoBaHa B MporpaMMe IO XHUMHU Ha OCHOBE
CUCTEMHOTO TOJXO0Ja K U3Y4YCHHIO Y4eOHOro wmarepuaia #  O0OyCJIOBIJICHA
WCTOPUYECKH 0OOCHOBAHHBIM PA3BUTHEM 3HAHUW HA OMPENCTEHHBIX TEOPETHIECCKUX
ypoBHsiX. Tak, B Kypce OpraHM4eCKOW XMMUU BEIIEeCTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCHYECKON TEOpHUU CTPOCHUS OPTaHMYECKUX COCIMHEHHWH, a Tak)Ke Ha YpPOBHE
CTEPEOXUMUYECKUX M JICKTPOHHBIX MPEJICTABICHHUA O CTPOSHUH BemiecTB. CBeIeHUS
00 m3yuaeMbIX B Kypc€ BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OWOJIOTUYECKH aKTUBHBIX COEIWHEHWH. B Kypce opraHM4eckol XuMHH
MOJTy4aroT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
NepBOHAYAIbHBIE TIPEJCTABICHUS O XHUMHUYECKOW CBS3H, KJIacCH(PUKAIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU
peaKIuu.

[Ton HOBBIM yriaoMm 3peHHS B mpeaMere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpHWBAETCS W3Y4YEHHBI HA YypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
TEOPETUUECKH MaTepuas MW  (PAKTOJOTMYECKHUE CBEICHHS O BEIIECTBAX W
XUMUYECKON peakiuu. Tak, B 9aCTHOCTH, B Kypce «OOmmas u HeopraHudeckKas
XAMHSD»  OOYyYarolmMMCsl TIPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOHOJOTHYECKHX TO3UIIHH,
rmy0ke TIOHATh HWCTOPUYECKOEC W3MEHEeHHe (QYHKIMHA OTOro 3aKoHa — OT
000011ar01IeH 10 OOBSICHAIONIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMN O BaXHEHIIMX BEIIECTBAaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX M TPUMEHEHUH, a TaKKe O XUMHYECKHX PEaKIHUAX, MX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHMs JomoiHseTcs B Kypcax 10 u 11 kmaccoB anemeHTamMu
colepKaHUsl, UMEIOIMUMH KYyJIbTYPOJOTUYECKUA W TPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT TMOHUMAHHWIO B3aUMOCBSI3M XUMUU C JAPYTUMH HayKamH,
PaCKpBIBAIOT €€ POJib B MO3HABATEIPHONW M MPAKTUYECKON NEATELHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBAKEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U
MPAKTHYECKUX TPHUIOKEHUH XHMHH, MTOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX TMpoOJeMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIIMBATh WH(OOPMAIIUIO U TIPUMEHATH €€ NJIS MOMOJIHEHUS 3HAHUH,
pElIeHUs MHTEIUICKTYaIbHBIX U IKCIEPUMEHTATBHBIX HCCIIEIOBATENLCKUX 3a1a4d. B
[EJIOM COZCpXKaHWe YdeOHOro mpeaMera «XUMHS» JaHHOTO YPOBHS HW3YYCHHUS
OpHEHTHPOBAaHO Ha (HOpMHpOBaHHE y OOYUYAIOIIUXCS MHUPOBO33PEHUYECKONW OCHOBBI
JUIS  TIOHUMaHUs (UIOCOPCKUX UACH, TaKMX KakK: MaTepuaabHOE EIUHCTBO
HEOPTaHUYECKOTO M OPTraHUYEeCKOr0 MHpPa, 0OYCIOBICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM M CTPOCHHEM, TIO3HABAEMOCTh MPUPOTHBIX SIBICHUN MyTEM SKCIIEPHUMEHTA
U pemieHus TMPOTHBOPECYUH MEXKIy HOBBIMH (akTaMu U TEOPETUUCCKUMU
MPEANOCHUIKAMYU, OCO3HAHUE POJIM XMMHUU B PEUICHUU DKOJOTHYECKUX TpoOsieM, a
TaK)Ke TPoOJIeM COEPEKEHUS IHEPTETUYECKUX PECYpPCOB, CHIPhS, CO3aHUS HOBBIX



TEXHOJIOTUA U MaT€pHaIOB.

B mimaHe pemeHus 3aqad  BOCIHMTAHMS, Ppa3BUTUS U COLMAIM3ALMU
o0OydJarmuxcsi MNPUHATHIE NPOrpaMMOM IO XWMHUU TOAXOAbl K OMNPEICICHUIO
COJEp)KaHUsl M TOCTPOEHHUS TMpeAMeTa MperycMarpuBaioT  (HOPMUPOBAHUE
YHHUBEPCAJIbHBIX yUY€OHBIX JCHCTBHM, MMEIOMMX 0a30BOE 3HAYCHHE AJIS PA3TUUHBIX
BUJIOB JIEATEIBHOCTU: pEIIeHUus mpodiieM, TMOHWCKa, aHaau3a U 00paboTKu
uHbopMaluy, HEOOXOAUMBIX JJIsi MPUOOPETEHUs ONbITa MPAKTHYECKOW U
UCCJIEI0BATENBCKON AEATENBHOCTH, 3aHUMAIOIIE BaXKHOE MECTO B TO3HAHUU XUMUHU.

B nmnpaktuke mnpenonaBaHMs XUMUM KaK Ha YpPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHMs, TaK U Ha ypPOBHE CpPEIHEro o0IIero o0pa3oBaHMs, MPU ONpPENEICHUN
COZEPXKATEIBHON XApaKTEPUCTUKU LEJIeHd U3y4eHUs IpeIMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYUMOCTH TPaJWLUOHHO MPU3HAETCSI (OPMUPOBAHHUE OCHOB
XMMHMUYECKON HayKu Kak OO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKH 3PEHUS TaKOM MOJAXOA K OIPENEIICHUIO LEJNeU H3y4EeHMs
IPEAMETA SBJISIETCS BIIOJIHE OITPABAAHHBIM.

CoryiiacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJISIMU W3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnsoTCS:

e (opmMupoBaHME CHCTEMBI XUMHUYECKHX 3HAHMM KaK  BaKHEHIICH
COCTaBJIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHMPA, B OCHOBE KOTOPOM JIEXkKaT
KJIIOYEBBIE MOHATHS, PyHIaMEHTAIbHbIE 3aKOHbl U TEOPUU XMMHH, OCBOCHHUE S3bIKA
HayKHM, YCBOGHHME M  IIOHMMAaHHE  CYIIHOCTH  JIOCTYIHBIX  000OIIEeHUMH
MHUPOBO33PEHYECKOTO XapaKTEPa, O3HAKOMIICHME C MCTOPUEH WX pA3BUTHA H
CTaHOBJICHHSI,

e (opMHUPOBaHME U PA3BUTHUE MPEACTABICHUN O HAYUHBIX METOJaX MO3HAHUS
BEUIECTB M XMMMUYECKHUX PpEaKLHi, HEOOXOAMMBIX JJIsI NPUOOpETEHUS yMEHUU
OPHUEHTHPOBATLCS B MHPE BEIIECTB M XUMHUYECKUX SIBICHUH, UMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKON U ITOBCEAHEBHOM KU3HU;

e DPa3BUTUE YMEHUU U CTIIOCOOOB JAESATEILHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
O0OBSICHEHMEM XHMHYECKOTO JKCIIEPHUMEHTa, COOJIIOJIEHUEM MpaBHil 0€30MacHOro
oOparreHus ¢ BelecTBamMu.

Hapsiny ¢ »TuMm, coaepkarenpHas XapaKTEpHUCTHKA LEJIed W 3a1ad U3y4eHHUs
IpeaMETa B MPOrpaMMe M0 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH C
HOBBIMU TIPUOPUTETAMH B CUCTEME cpeaHero oomiero obpazoBaHus. CerogHs B
IpENnoAaBaHUM XUMHUHU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTEHHUE NMPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHusl 00y4eHMsI, OPUEHTUPOBAHHOM Ha MOJATOTOBKY BBIITYCKHUKA
o011e00pa30BaTeIbHON  OpraHU3alluy, BIIAJCIOUIET0 HE HAa0OpOM 3HaHUM, a
(YHKIMOHAJIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHUSMU aKTHBHOI'O
NOJIy4eHUs] 3HAHMM M TPUMEHEHHMs HMX B PEAIBHOM JKW3HU JUIsl PELICHUs
IIPaKTUYECKUX 3a4a4.

B cBs3M ¢ 3TUM Npy U3yYEHUH NpeaMeTa « XUMHUsD) TOMUHUPYIOIIEEe 3HaYEHUE
npUOOPETAIOT TaKUE 1eNU U 331a4H, KakK:

ajanrtanus oO0ydyarouMxcs K YCJIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA,



dbopMUpOBaHHE  WHTEIUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOW K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPHUHSATHIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX, CBA3AHHBIX C BEIIECTBAMU U HUX
PUMEHEHHUEM;

dbopMupoBaHue |y  OOyYarOIIMXCsS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIINI), HUMEIOIMIMX YHHUBEPCAIbHOE 3HAYEHUE JJs PA3IMYHBIX BHUIOB
JeSITEIbHOCTH: pelIeHusl mpoOjeM, MOMCKa, aHanu3a u 00paboTKH HH(pOpMAaIH,
HEOOXOUMBIX JIJIsl MPUOOPETEHUS OMbITA JAEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XHWMHHU, a TaKXkKe I OIECHKH C TO3HUIUNA IKOJIOTHUISCKON
0€30IacHOCTH XapaKTepa BIUSHUS BEIIESCTB M XMMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa ¥ MPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaTbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00ydJaromuXcsi: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpPETaTh HOBBIC
3HAHUS TI0 XMMHH B COOTBETCTBHH C JKM3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIH30BAThH
COBpEeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHHU JJIsl MOMCKAa M aHajdu3a y4eOHOHl u
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUYECKOTO COIEP KaHMUS,;

dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOIO U JOTHUECKOTO
MBILUICHUSI, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOJUMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcsi YOSKIEHHOCTM B  T'YMaHHCTHYECKOU
HANpPaBIEHHOCTH XHMMHH, €€ Ba)XXHOH pOJIM B PEIICHUU TIOO0ATBHBIX MPOoOIeM
paIMoOHAaIBLHOTO MPUPOONOIB30BAHMS, TOIMOJHEHUSI SHEPTeTHYECKUX PECYPCOB H
COXpaHEHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 3/J0pPOBBIO, a TakXKe NPUOOPETCHHs OIBITA
UCTIONIb30BaHUsl TIONYUYEHHBIX 3HAHWUW Il TPHUHATHAS TPaMOTHBIX pEIICHWHA B
CUTYaIIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSIMU.

B yueOHOoM mnaHe cpeaHero oOmero oOpa3oBaHHsS MPEAMET «XHUMHD)
0a30BOr0 YpOBHS BXOJUT B COCTaB IpeaMeTHOU oOnactu «EcTecTBeHHO-HayuyHbBIE
pPEeIMETHD».

OO1ee 4nca0 YacoB, OTBEIEHHBIX JJI1 M3YYCHHUS XUMUH, Ha 0a30BOM ypOBHE
cpennero obmero odbpazoBanusi, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac
B Heento), B 11 knacce — 34 gaca (1 gac B Heneno).
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COIEPKAHUE OBYYEHUA 10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHMYeCcKONM XMMHH: €€ BO3ZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIyYEHUM HOBBIX BELIECTB M MaTepuanoB. Teopus CTpOEHUsS OpPraHUYECKUX
coenqunennit A. M. bytnepoBa, e¢ ocHOBHbIe noJiokeHUsl. CTpyKTypHBIE (POPMYJIBI
OpraHu4ecKux BewecTB. ['omoorus, n3omepusi. XuMHUYECKas CBSA3b B OPraHUYECKUX
COCIMHEHMSIX — OJJMHAPHBIEC U KPATHBIE CBSA3H.

[IpencraBienune o KiacCU(pUKalMU OpraHUYecKuX BemiecTB. HomeHkmarypa
OpraHMYECKUX COEOUHEHMM (CHcTeMaTHYecKas) W  TPUBUAIbHBIE Ha3BaHUs
BOKHEUIINX NPEICTABUTENEHN KIACCOB OPraHUYECKHUX BEIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl H3Y4YEHUs BEUIECTB M HX IPEBpalICHUM:
03HAaKOMJIEHUE C 00pa3liaMy OPraHUYECKUX BEIECTB M MaTepHajlaMu HAa UX OCHOBE,
MOJICJIUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BELIECTB, HAOIIOJEHHE U OMHCAHHE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX BEUIECTB NPH
HarpeBaHu (IJIaBjieHue, OOyTIMBaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKMM psAd. MeraH M 3TaH —
OpoCTeilline MpEeACTaBUTENN aJKaHOB: (U3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuMu 3aMEUIEHMs] U TOPEHMsI), HaXOXKJIEHUE B IMPUPOJE, IOIyYEHHE U
IIPUMEHEHUE.

ATIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHUECKUM psAd. DOTWIECH U NPONWIEH —
OpOCTEHIINE MPEACTaBUTENN AJKEHOB: (PU3MUECKHE M XMMHMUYECKHE CBOWCTBA
(peakuMu  TUAPUPOBAHUSA, TAJIOTCHUPOBAHMS, TUApPATAlMM, OKHCIEHUS U
HOJIMMEPU3ALINH ), TIOJTYUYEHUE U IPUMEHEHHUE.

Ankaauensl: Oytanuen-1,3 u MetunOyrtaaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuust noiaumepusauuu). I[lomyyeHue CHHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHU,
TOMOJIOTUYECKUI pAd. ALETUIEH — MNPOCTEUIINA IPEACTABUTENDL AJIKHUHOB:
COCTaB, CTpOCHUE, (PU3NYECKUE U XMMHUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHMS,
raJIOTEHUPOBAHMS, THUJpATallMd, TOPEHUs), MOIYYEHUE U TPUMEHEHHE. ApEHBI.
beH3on: cocrtaB, cTpoeHue, (U3MUECKHE U XUMHUYECKHE CBOICTBa (peakiuu
rajJJOr€HUPOBAaHUSl M HUTPOBAHHUA), MOIYYEHHE W NpPUMEHEHHe. 1omyon: cocmas,
cmpoeHue, uauyeckue U Xumudeckue Ce0UCmea (peakyuu 2an02eHuposanus u
HUMPOBAHUSL), NOTLYYEeHUEe U NPUMEHEHUE. ToOKCMYHOCTE apeHOB.

['eneTnueckas CBA3b MEXIY YTIIEBOAOPOIAMH,

IPUHAICKAMME K Pa3JIM4YHBIM KJIACCAM.

IIpupoaHple MCTOYHUKM YTaeBOAOpOnOB. IIpuponmHbBI ra3 W IOIMYTHBIE
HepTsaHble ra3el. Hedtp um e¢ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NIEPErOHKA, KPEKUHI (TEPMHYECKHH, KaTaJuTUYECKUi), nupoym3. IIpoaykTsl
nepepaboTku HeTH, WX NMPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIi



yToJib ¥ IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHUS BEUIECTB M HUX MPEBpaLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MIacTMAacC, KaydyKOB U pe3uHbl, kKosuekuuu «HepTe» u
«YToqb», MOJAEIMPOBAHUE MOJIEKYJl YIJEBOJOPOJAOB M TajJOT€HONPOU3BOIHBIX,

MPOBEJEHNE MIPAKTUYECKOW PA0OTHI: MOJyYSHUE ITUIEHA U U3YUEHUE €T0 CBOMCTB.
Pacuérnrie 3aaun.




Boluucienuss mo ypaBHEHMIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIEeCTBAa HJIM MPOAYKTAa PEAKIMH IO HM3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIJIA MPOAYKTOB PEAKIINUN).

Kucaopoacoaep:xamue oprannyeckue coeiMHeHUs

IIpenenpHple ONHOATOMHBIE CHOUPTBL. METaHON M 3TAHON: CTPOCHHE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (peakuuMu C aKTUBHBIMH METaJUIaMH,
raJIoTeHOBOJIOPOIAMU, TOpEHHUE), TMpUMEHeHue. BomopoaHbie CBSI3U  MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaToMHble CIUPTHI. ITUICHTIUKOIb U NIMIIEPUH: CTPOEHUE, (HU3HUECKUE
U XUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBHME CO IIEJIOYHBIMU  METaJUIaAMH,
KaueCTBEHHAs] peakIusi Ha MHOTOAaTOMHbIE cHUpTh). JleiicTBUE Ha oOpraHu3M
yesioBeka. [I[pruMeHeHne riuiepuHa u STUICHTTUKOJS.

@deHoJI: CTpOEHUE MOJIEKYJIbl, (U3MYECKUEe U XHUMHUYECKHE CBOICTBA.
TokcuunocTth penona. [Ipumenenue denHoa.

Anpaerufipl u kemonsl. DopMabAeTH, alleTAIbICTUI: CTPOECHUE, PU3NUECKIE
U XUMHUYECKHE CBOMCTBa (pEaKIMH OKUCICHHUS U BOCCTAHOBJICHUS, KaueCTBEHHBIC
peaxium), moiydeHrue 1 MpuMeHeHHe.

OAHOOCHOBHBIE NpeAeTbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAA U YKCYCHAas
KHUCTIOTBI: CTpOeHHE, (PU3MUYECKHEe U XUMHYECKHE CBOWCTBa (CBOMCTBA, OOIIME IS
KJ1acca KUCIIOT, peakius 3TepurKalnnn ), moaydeHue u npumenenne. CteapuHoBas u
OJICMHOBAas KHUCIIOThI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, WX MOIOIIEE JeHCTBUE.

Cnoxnble 3(uUpbl Kak  NPOU3BOAHBIE KapOOHOBBIX  KHUCHOT. [‘maponus
CJIOKHBIX 3(UPOB.

Kupst. ['maponus xupos. [Ipumenenue xupoB. buonorudeckas poJib KUPOB.

VYrieBopl: cocTaB, KiaccupUKaIKs yriaeBoA0B (MOHO-, M- U MOJUCAXaPU/IbI).
['moko3a — mnpocTedmuii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
dbu3nYecKne U XMMHYECKHe CBOMCTBA (B3amMmopeicTBue ¢ rumapokcuaoM memu(Il),
OKHCJICHHE aMMHAuHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBieHUE, OpoKEeHHE
TJIIOKO3bI), HAXOXJIEHHWE B TMPHUPOAE, MpPUMEHEHHe, OuoJornyecKkas poJb.
dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u memironosa kak OpupofHbie moaumepsl. CTpoeHue kpaxmana u
LEJUTIOIO3BI.

du3znyueckre W XUMUYECKHE CBOMCTBa Kpaxmana (THApOJIU3, KaueCTBEHHAs
peaKIus ¢ HOJ0M).

OKCnepUMEHTAIbHBIE METOJIbl W3Y4Y€HUsI BEUIECTB M WX MpEeBpalleHH:
IpOBe/icHHEe, HAOJIIOJICHHE W OINKUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAuye€CTBEHHbIE PEAKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE ATaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIIEPUHA C
ruapokcugom Menu(ll)), ampaernioB (OKHCIIEHHE aMMUAYHBIM PacTBOPOM OKCHJA
cepeopa(l) m ruapokcumom wmenu(ll), B3ammomeilicTBHe Kpaxmajga € HMOJIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHeble 3anaun.
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Boluucienuss mo ypaBHEHMIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM IPOAYKTa PEAKLUMH IO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIJIA MPOAYKTOB PEAKIINUN).

A3o0TCconepKalne OPraHudeCcKue COCTNHEHUS.

AMHHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnueckue coeauHenus. Ousnueckue u
XUMHUYECKME CBOMCTBA AaMHMHOKHCIOT (Ha NOpuMepe IJMLuuHA). buonorumdeckoe
3HAYEHUE aMUHOKUCIOT. [lentnuapl.
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benku kak mNpupojHbIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOPHYHAs M TpPETUYHAs CTPYKTypa Oe€lKOoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, ACHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOJbl H3Y4Y€HUs BEUIECTB M HUX MpPEBpalICHUM:
HAOJIO/IEHUE M OMMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKUu OEITKOB.

BbicokoMoieKyJIsIDHBIE COeITMHEHUSI

OCHOBHBIE TIOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3AIUU, CPEIHSS MOJEKYIspHas
macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUH —
MOJIMMEpHU3AIU U MOJTUKOHECHCAIHS.

OKCnepUMEHTAIbHBIE METOJIbl HW3Y4Y€HUsI BEUIECTB M WX MpEeBpalleHH:
O3HAaKOMJIEHHWE C 00pa3laMu MPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanmszanuss MeXNpeIMETHBIX CBA3EH NPU W3YYEHUH OPraHUYECKOW XUMHUHU B
10 xjmacce OCYyHIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHUE KaK OOIMUX €CTECTBEHHO-
HAYYHBIX TMOHATUH, TaK W TMOHSATHH, SBISIOMIUXCS CUCTEMHBIMU ISl OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOro nukia. OOIIMe ecTeCTBEeHHO-HAyUHbIE MOHSTHS:
SBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHau3, CUHTE3,

Kjaccudukanus, MepuoauYHOCTb, HaOJI0ICHUE, U3MEPEHHE,

AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®dusuka: MaTepusi, OSHEpPrus, macca, aroM, JJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(bu3nYecKre BeIMUYUHbI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusMm, Ouocdepa, oOMEH BeIIECTB B OpraHuU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTHUBHBbIC BellecTBa (O€IKH, YTJEBOJbI, JKUPHI,
(bepMeHTHI).

['eorpadus: mMuHepanbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAaeMbIe, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOIO MUTaHUS,
MOIOLIME CPEACTBA, JEKAPCTBEHHbIE U KOCMETUYECKHUE MPENapaThl, MaTEpPHAIIbI U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teoperuyeckne 0CHOBbI XUMHH

XUMHUUYECKHH 35IeMeHT. ATOM. SIpo aToMa, U30TOIbI. DJIEKTPOHHASI 000JI0UKA.
DHepreTuuecKre ypoBHH, MOAYPOBHU. ATOMHBIC OpOWTanmu, s-, p-, d- JIEMEHTHI.
Oco0OeHHOCTH pachpeesiCHUsT AJIEKTPOHOB IO OpOUTAIsIM B aTroMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.
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[Tepnonnueckuii 3akoH u llepuognueckas cucreMma XUMHUYECKUX JIEMEHTOB /.
. MenneneeBa. CBsi3b Nepuoguyeckoro 3akoHa u llepuoandeckodt cuCTEMBI
xuMuueckux syeMmeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JJIEMEHTOB W
00pa3zyeMbIX IMHU TIPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIIIaM U TIeprojaM. 3HAYCHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTHHU HAYKH.

CrpoeHnue BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XMMHUYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJSIpHAS U TMOJsIpHAas, WOHHAsA, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHUs KOBAJIEHTHOM
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XUMHUYECKOU CBsI3U (OOMEHHBIN U TOHOPHO-AKIENTOPHbIN). BomopoaHas cBs3b.
BanentHocTh. DnexkTpooTpunatenbHOCTh. CTeneHb okuciaeHus. VMoHbI: KaTUOHBI U
AHUOHBI.

BemecTtBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSTHCTBA
cocTaBa BelIEeCTBA. THMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELLECTB OT TUIA KPUCTAUIMYECKON PEICTKH.

[lonsiTe O nuCHEpPCHBIX cucTeMax. VICTMHHBIE W KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBas 0J1s1 BEILIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEAMHEHU. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. ['€HeTHYecKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKAIMX K Pa3JIMYHbBIM KJIacCaM.

Xumuueckass — peakuus.  Knaccuduxamuss — XUMHYECKMX — peakiuid B
HEOPTaHUYECKOM U OPraHUYECKOW XMMHH. 3aKOH COXPAHEHUSI MACChl BELIECTB, 3aKOH
COXpPAHEHUS U MPEBPALLECHUS SHEPTUH NPU XUMHUECKUX PEAKLIMIX.

CkopocTh peakiuu, e¢ 3aBUCUMOCTh OT pa3iuuHbIX (axTopoB. OOpaTumbie
peakunn. Xumudeckoe paBHoBecue. DakTopbl, BIUAOIIAE HA COCTOSIHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilarense.

Onexrponutryeckas aucconuanus. CunpHbIe U cnadbie nekTposmThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIAsl, HEUTPaAJIbHAS, IEI0YHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIEpUMEHTAIBHBIE METOJIbl HM3YYEHUs BEIIECTB M WX NPEBPALICHUN:
neMoHcTpauus tadmun «llepuogudeckass cucreMa Xxumudeckux snemeHtoB [I. .
MenpneneeBa», HU3yuye€HHE MOJENEH KPUCTAUIMYECKUX PELICTOK, HAOMIOACHUE WU
OMMCaHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3sIokKEHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUM KaTalM3aTOPa, ONMPEAECICHUE CPEABl PACTBOPOB BEILIECTB C
MOMOILbIO YHUBEPCAIILHOTO HHAMKATOpA, PEaKlMd MOHHOTO OOMEHa), IMpOBEICHUE
MPaKTUYECKON paboThl «BiusHue pa3nuuHbIX (HAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuumy.

PacuérHeble 3anaun.

PacuéTtel 10 ypaBHEHMSM XHMMHYECKMX pEakuuid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUEThI, pACYEThl C UCIOJIb30BAHUEM IMOHATHUS «MaccoBas JIOJIS
BEILECTBAY.

Heopranuyeckasi xumus

Hemeramnel.  Ilonoxxenue HemerammoB B Ilepuommueckon CUCTEME
xumudeckux sneMeHtoB JI. M. MenneneeBa M OCOOEHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAUIOB. AJIJIOTPONUST HEMETAUIOB (Ha NpuMepe
KHCJIOpO/a, cephbl, hochopa u yriaeposa).

XUMHUUYECKHE CBOMCTBA Ba)XHEWIIMX HEMETayUIOB (TajlOT€HOB, CEphl, a30Ta,
docdopa, yriepona 1 KpEMHHUSA) U UX COETUHEHUN (OKCUJIOB, KUCIOPOICOAEPHKAIINX
KHCJIOT, BOJIOPOJHBIX COCTMHEHUH ).

IIprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. Ilonoxxenne meramnoB B Ileprognueckoil cucTeMe XUMHUYECKUX
anementoB J[. Y. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 00OJIOUEK
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aToMoB MeTauioB. OOmue ¢usndeckue cBoiicTBa MeTauioB. CIlaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUN sl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOICTBA BAXKHEUIIMX METAIJIOB (HATpWMl, Kalnui, KaJblUW,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

O6mme cmocoObl ToydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHUs BEIIECTB M WX NPEBPALCHUN:
W3y4YeHUE KOJUICKIIMU «MeTaibl U CIUIaBb», OOpa3IOB HEMETAUIOB, DPEIICHUE
AKCIIEPUMEHTAIBHBIX
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3a/7a4, HAOJIOJACHUWE W OMNHCaHUE JIEMOHCTPAIIMOHHBIX M JIa0OPATOPHBIX
ONBITOB (B3aUMOJAEHCTBHE TUAPOKCHUIA ATIOMUHUS C PACTBOPAMU KHUCJIOT U IIEJI0OYEH,
KAue€CTBEHHbIC PEAKIIMU HA KATHOHBI METAILJIOB).

PacucTtHrbIe 3amaun.

Pacuétel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacce€ WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMUA BEIIECTB,
pacueThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKINH, €CIIU OJHO U3
BEIIECTB UMEET IPUMECH.

XuMuA M KU3Hb

Ponp xuMum B 0oOecreueHHH SKOJOTUYECKOM, IHEPreTHUYECKONW U MHIIEBOMN
0€30MacHOCTH, Pa3BUTUU MeIulMHBL. [loOHATHE O Hay4YHBIX METOJaX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHH.

[IpencraBienuss 06 0OMMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOTYYEeHHS
Ba)KHEHIIINX BEIIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MaTepHaibl, KPACKU, CTEKJIO, KEpAMUKA, MaTepHUaJIbI
JUTSI DJIEKTPOHUKH, HAHOMATEPHUAITbl, OPTaHUYECKHE U MUHEPATIbHBIC YA0OPSHHUS.

XuMHST M 3J0pPOBbE 4YEIIOBEKA: MpPAaBWJIA HCHOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBwiia 0€30MaCHOTO WCIOJIB30BAHUS TMPEMApaTOB OBITOBOW XWMHH B
IMOBCEIHEBHOM KU3HU.

MexXnpeaMeTHbIE CBS3U.

Peanmzanust  MEXINpeaMETHBIX  CBSI3éM NP WM3YYGHMH  OOmer U
HEOpraHudeckol xuMuu B 11 Kiacce OoCyliecTBISICTCS 4e€pe3 HMCIOJIb30BaHUE Kak
O0IIMX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUH, SBIISIFOUIUXCS CUCTEMHBIMHU
JUJIs1 OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOT' O 1IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHSATHS: HAy4HbIA (DAKT, TUIOTE3a, 3aKOH,
Teopusl, aHajau3, CHUHTE3, Kiaccudukanus, TMEePUOJIUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

®dusuKa: MaTepus, SHEPrusi, Macca, aToM, IEKTPOH, NPOTOH, HEUTPOH, MOH,
W30TOM, PaJHOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PU3WYECKUE BEITUYMHBI W CIMHHIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorusa: knetka, opraHm3M, OJKocucTtema, Ouocdepa, MakKpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: mMuHepasabl, TOpHBIE MOPOJbI, MOJE3HBIE HCKOIMAeMbI€, TOILJIUBO,
peCypCHI.

TexHonmorusl: XMMUYECKas MPOMBIIIICHHOCTh, METAJUIyprus, MPOU3BOJICTBO
CTPOUTENIBHBIX MaTE€pPUANIOB, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, IHILEBAs
MIPOMBIIIJIEHHOCT, dbapmarieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJCTBO
KOCMETHUYECKHX IpernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIEKTPOHHASA MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
11O XUMHUHU HA BA30OBOM YPOBHE CPE/IHET'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOEHUS
oOydJaronmmMucs TporpaMMm  cpeaHero oOmiero oOpas3oBaHusi  (JTUYHOCTHBIM,
METalpeIMETHBIM W NpeaMeTHbIM). HayuyHo-meToguueckoil OCHOBOM Ui
pa3paboTKU IJIAaHUPYEMBIX PpEe3yJbTATOB OCBOECHMSI MPOTrpamMM CpPEIHEr0 OOLIEro
00pa30BaHUs SIBISETCA CUCTEMHO-AESITENbHOCTHBIHN MOAXO.

B coOTBETCTBMM C CHCTEMHO-ACSTEIBHOCTHBIM IIOAXOAOM B CTPYKType
JMYHOCTHBIX PE3yJNbTATOB OCBOCHUS MNpeaMera «XUMHSA» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIAEIEHBI CIIETYIOIINE COCTABIISIONINE!

OCO3HaHUE OOYYAIOIMMHUCA POCCUNCKON Tpa)¥JTaHCKOM HIEHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIIEHUIO;

HaJIMYUe MOTHBALIMU K 00y4EHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH U NCTOPUYECKUX TPpaauIuii 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaromMXcCsi PYKOBOJCTBOBATbCSI B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKAMH, MPUCYIIUMHU IIEJIOCTHOM
CUCTEME XMMHUECKOI0 00pa30BaHus;

HaJINYUE MPABOCO3HAHMSI IKOJOTMYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
LIEJIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHMs INpeaMeTa «XUMHUS» JOCTUTalTCsS B
€IMHCTBE Yy4e€OHOW W BOCHHUTATEIbHOW JESATEIBHOCTM B COOTBETCTBHHU C
I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U
ujeaJaMy POCCUICKOro rpaskJaHCKOT0 O0IIEeCTBa, IPUHATHIMU B OOIIECTBE HOPMAMHU
U TpaBWIaMU TOBEACHMS, CIOCOOCTBYIOIIMMU TMpoIleccaM  CaMOTO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTU O0YUYaIOLTUXCA.

JIM4HOCTHBIE  PE3yJIbTaThl OCBOEHUS IpeaMeTa «XUMHSD»  OTPaKaroT
c(OpPMHUPOBAHHOCTh ONbITa T[O3HABATEIBHOW U MPAKTHUYECKOW JEsTeNbHOCTU
00y4aromuxcs 1Mo peajn3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpa’kJaHCKOI0 BOCIIMTAHHUSA:

OCO3HaHUsl O0YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEM,
YBaXEHUS K 3aKOHY U ITPABONOPAIKY;

OPEACTABICHUS O COLMAIBHBIX HOPMax M NPABWIAX MEKINYHOCTHBIX
OTHOILUEHUH B KOJUICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOM AEATEIBbHOCTU MPU CO3AAHUN YUEOHBIX
IPOEKTOB, PELICHUH YYEOHBIX U MO3HABATEIbHBIX 3a7a4, BBIIOJIHEHUH XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M MPUHUMAThb MOTHBBI, HAMEPEHHUA, JIOTHKY U
apTryMEHTHI IPYTUX MPU aHAIHU3E PAa3IUYHbIX BUJIOB YUEOHOH NEATEIbHOCTH;
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2) MaTPHOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACIIEIIUIO
OTE€YECTBEHHON XMMMHHU,

YBOKEHUSI K MPOLIECCY TBOpPYECTBA B OOJACTH TEOPUM W MOPAKTUUYECKOTO
NPUMEHEHUSI XUMHUM, OCO3HAHUSA TOTO, UYTO JOCTHUKEHUS HAyKU €CTh PE3yiabTaT
JUTMTENIbHBIX ~ HAOJIOJCHUN,  KPOMOTIMBBIX  IKCIIEPUMEHTAIBHBIX  TTOWCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MOJIYYEHUU U TIOCJIEAYIOIIEM aHAIN3e
uH(OpMAIUH O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBE€HHOI'0 BOCIIUTAaHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyAalluH, CBA3aHHbIE C XUMHUUYECKUMHU SIBIICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJACHUE U TMOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHHME TMOCJIEACTBUM ATUX
MOCTYIKOB;

4) (popMHpPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAHUA LIEHHOCTEW 3J0pOBOrO0 U  Oe3omacHOro oOpa3a >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TmpaBui 0€30MacHOro oOpallleHusi € BEUIECTBAMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU JIE€ATEILHOCTH;

NOHUMAaHUSl 1[IEHHOCTM TMPaBW HMHAUBUAYAJBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHMUS TOCJIEJICTBUA M HENPUATUS BPEIHBIX MNPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

S) TpyAOBOI'0 BOCIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BAaTEILCKON
NeATEeTLHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX ACATEIHHOCTH;

YCTAHOBKHM Ha aKTUBHOE€ Y4YaCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COI[UATbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3Y4YeHHUIO Tpodeccuil pa3muyHOro poaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYY, JIIOJISAM TPYIa U PE3yJbTaTaM TPYA0BOM JAESTEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPDY HWHIAMBUIYAJIbHONM  TpPaeKTOPUHU
oOpazoBanusi, Oyayuieit npodeccun u peaan3alui COOCTBEHHBIX KU3HEHHBIX TUIAHOB
C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HUHTEPECOB H
noTpeObHOCTEH 00I11eCTBa;

6) SKOJIOTHYEeCKOI0 BOCIIMTAHUA:

DKOJIOTUYECKH IIEJI€CO00Pa3HOT0 OTHOIICHHUS K TMPUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU HA 3€MJIE;

MOHUMAHUS TJI00aJBbHOTO XapaKTepa SKOJOTHYECKHX MPOOJieM, BIASHUS
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YKOHOMMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJIHON U COLIMATIBHOW CPEb;

OCO3HaHMS HEOOXOIMMOCTH HCIIOIB30BAHUS TOCTIKCHUN XUMUH JIJTS PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MPUPOIOIIOIb30BAHMUS;

AKTUBHOTO  HENPUATUSA  JCUCTBUM, MNPUHOCAIIMX BpEd  OKPYXKarollen
IPUPOTHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOJIATOMPUSITHBIC SKOJIOTHUECKHE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOrO 3KOJIOTHYECKOIO MBIIUIEHHUS, YKOJOTHYECKON KYJIBTYPBI,
OIIbITA JAEATEIIBHOCTHA 3KOJIOTUYECKON HAMPABICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS
UMU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIMAIBHOW MPAKTUKE, CIOCOOHOCTU
Y YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMopoOuu;

7) H€EHHOCTH HAYYHOI'0 NO3HAHUA

c(hOPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeuu(PUKM XUMUM KaKk HayKd, OCO3HaHUs €€ poju B
GbOpMHpPOBAaHNY PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH I[EJTOCTHOTO
MpEACTABICHUS] 00 OKPYXaIoIIeM MHUpPE KaK O €JUHCTBE MPUPOJAbI U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W penieHuu MpoOjeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JIJI COBPEMEHHOM ITMBUIIM3AIINN:
B €€ I'YyMaHHCTUYECKOW HAMpaBIE€HHOCTH M BaXKHOW POJM B CO3JaHUM HOBOW 0a3bl
MaTepUaIbHOU KYJbTYpbl, PEIICHUU O0ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — ChIPbEBOM, DHEPIETUYECKOM, THILNEBOWM M  DKOJOTHYECKOH
0e30MacHOCTH, B Pa3BUTHUH MEAMUIIMHBI, OOECIIEYEHUHN YCIIOBUN YCIIEIIHOTO TpyJa U
HKOJIOTUYECKH KOM(OPTHOM KU3HH KAXKIO0T0 WiIeHa 00I1eCTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: IIOHUMAaHUS CYIIHOCTM METOJIOB
MO3HAHHUS, HUCIOJb3YEeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOJIb30BaTh
noJiydaemble 3HAHUS JUIsl aHaiu3a U OOBACHEHMs SIBICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOMSIINX B HEM M3MEHEHUH, YMEHHUS JeliaTh 0OOCHOBAaHHBIC 3aKITFOYCHUS Ha
OCHOBE HAyYHBIX (PAaKTOB M MMEIONTUXCS TAHHBIX C IEJIbI0 TIOTYYCHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJB30BaTh XUMUYECKAE 3HAHUS IS
perieHus mpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIUSX;

VMHTEPECA K NO3HAHUIO U UCCIIEI0BATEIIbCKOU JIESITEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0, K AaKTUBHOMY IMIOJYYEHUIO HOBBIX 3HAHMM 10 XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazluyHbIX cdepax MpodecCuoHATbHON
JESTEIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MertamnpeqMeTHbIE pPe3yJbTaThl OCBOSHHUS Y4eOHOTO TpeaMera «XuUMHsS» Ha
YPOBHE CpeHETo 00Iero 00pa3oBaHus BKIIOUYAIOT:

3HAYHMBbIE JUTSL dopmupoBanus MHUPOBO33pEHUS oOydaromuxcs
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MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE TOHSITHUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHenuUKy METOJOB IIO3HAHMS,
WCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPTHs, SIBICHHE,
mpoIriecc, CUCTeMa, HAy4YHBIM (akT, MPHUHIINI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNEe, HAOTIOEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHe);

YHUBEpCalIbHbIC y4YeOHBIE IEHCTBUA (ITO3HABATEIIbHBIE, KOMMYHUKATHBHBIC,
peryiaTuBHbIE), oOecreunBaronme (GpopmupoBaHue (QpyHKIMOHAIBHON TPaMOTHOCTU
Y COIMAJIbHON KOMITETEHIIUH 00YYaIOmuXCs;

CIIOCOOHOCTH 00YYaIOUIUXCs UCIIOJIb30BAaTh OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKME 3HAHMS U  yHUBEpCAIbHbIE  y4ueOHblE  JCHCTBUA B
MO3HABATENILHON M COLUANIbHOMN MPaKTHKE.

MeranpeaMeTHble pe3ybTaThl OTPAXAIOT OBJIAJCHHE YHHUBEPCATbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSIMHU.

OBaanenue YHHBepPCAJIbHBIMH y4eOHBIMU NM03HABATeJbHBIMH
AefCTBUSIMM:

1) 6a3oBble JJOruYecKue AeicTBUA:

CaMOCTOSATEILHO (POPMYITUPOBATH U AKTYAJTM3UPOBATH MPOOIIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

OTpEeNeNsITh IEeMu JeATeTLHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH UX
JOCTHKECHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBPHOCTH C TTIOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh MPU OCBOCHHM 3HAHUU MNPUEMbl JIOTMYECKOTO MBIIUICHUS —
BBIICNIATh XapaKTepHbIE NPHU3HAKK TOHSTHN W yCTaHAaBIMBaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIME MOHATHUS ISl OOBSACHEHMS] OTIEIbHBIX (PAKTOB U
SIBJICHUH;

BbIOMpAaTh OCHOBAaHUSA M KPUTEPUM [UJIs KIAacCU(HUKAIMK BEIIECTB MU
XUMUYECKUX PpEaKIMil; yCTaHABIMBATh NPUYUHHO-CIEICTBEHHBIC CBSI3U MEKIY
U3Y4YaeMbIMHU SIBJICHUSIMU; CTPOUTH JIOTMYECKUE pPacCyXIeHusi (MHIYKTUBHBIE,
JeAYKTUBHBIC, TIO AaHAJIOTHH ),

BBISIBIIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBIICHUSX,
(GhOpMyIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh B TIPOIECCE MO3HAHUS, WUCIIONh3YEMbIE B XUMHUU CHUMBOJIMYECCKUE
(3HAKOBBIE) MOJIETH, MPEOOPa30BHIBATh MOJICIHHBIC MPEACTABICHHUS — XUMUYECKUN
3HaK (CUMBOJ) DJIEMEHTa, XUMU4ecKast opMysia, ypaBHCHHE XUMHUECKOW PEaKINu —
OpU pEIICeHUH YYEOHBIX I[103HABATENIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS NJIsi BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIHI.

2) 0a30BbIe HCCJIeI0BaTeIbCKHE 1eHCTBHS:

BJa/JIeTh OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUSI BEHIECTB MU XUMHUYECKUX
peakuuii;

(dbopMynupoBaTh €U U 33Ja4M MCCIEIOBAHNUS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENHHO C(HOPMYJIHUPOBAaHHBICE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI 11 (DOPMHUPOBAHMSI THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;
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BJaJIeTh HAaBbIKAMU CaMOCTOSITEJIbBHOTO IUIAHUPOBAaHUSI W IMPOBEACHHUS
YYCHHYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUS HAOIIOMATh 3a XOIOM
mpolecca, CaMOCTOSITENIPHO TPOTHO3UPOBATH €Tr0  pe3ynbTaT, (OpMyIUpOBATH
0000IIeHNST ¥ BBIBOJIBI OTHOCUTEIHHO JTIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O TIPOJICTAHHOM padboTe;

npuoOpeTaTh OMBIT YYEHHYECKOW HCCIEAOBATENbCKOW M MPOEKTHOU
NESATETLHOCTH, TIPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIILHOMY TTOUCKY
METOJIOB pEIICHUsI TMPAKTUYECKUX 3a/]ad, NPUMEHEHUIO pPa3InYHBIX METO/IOB
MO3HAHUS.

3) pabora ¢ uHpopManmen:

OpUEHTHUPOBAThCA B  PA3IMYHbIX MCTOYHMKAX HMHPOpMaMK (HAY4YHO-
NOMyJIsipHAsl TUTEpATypa XUMHUUECKOTO COJIEP KaHMsI, CIIPABOYHBIE TOCOOUS, PECYPChI
WUurepHera), aHanmu3upoBaThb HHOOpPMAIMIO pPA3IMYHBIX BUJOB U  (OpM
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bopMyTUpOBaTh 3aMpPOCHl U MPUMEHSTh Pa3IMYHBIE METOABl MPHU TMOUCKE U
otrbope wHpoOpMarMK, HEOOXOMMMOW [T  BBITIOJIHEHHS]  y4eOHBIX  3ajad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCIOIL30BaHUS WHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (opMy  mpeicTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEACTBA MPU pabOTe C XMMUYECKOM
uHpopMalent: TPUMEHITh MeEXIpeaMeTHble ((U3MYeCKHe W MaTeMaTUYeCKHe)
3HaKW U CUMBOJIBI, (hOPMYJIbI, a00peBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPEeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaIJISTHOCTH.

OBiaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ AWAJIOTa W/WUIU
JMCKYCCUH, BBICKA3bIBaTh UJIeH, (HOPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MTPEJIOKEHHON 3a/1a4K;

BBICTYNAaTh C MPE3CHTAIMEH pe3yJIbTaTOB IT03HABATEIILHON JESTEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIHHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITOJTHCHHUH
XUMUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIICIOBAHHUIO CBOWCTB
M3Yy4YaeMbIX BEIIECTB, peaM3aluy Y4eOHOro mpoekTa u (opMyIupOBaTh BHIBOBI IO
pe3yabpTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COIVIACOBAHMS TMO3UIMK B XOJ€
o0CcyxkeHHs] 1 0OMEHA MHEHUSAMH.

OByaieHHe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NEeSATEIbHOCTh, OmpeAenss €€ Uead W 3aJadd, KOHTPOJMpPOBaTh W IO Mepe
HEOOXOJMMOCTA  KOPPEKTUPOBATh MpEUIaraéMblil  aJifOpUTM  JCHCTBUH  TIpH
BBITIOJIHEHUHM YYEOHBIX M  MCCIIENOBAaTEIbCKUX 3ajad, BbIOMpaTh HauboJee
3G (EKTUBHBIN CMOCOO0 WX pEmeHUs ¢ Yy4E€TOM TIONYyYCeHHUS HOBBIX 3HAHWHA O
BEIECTBAX U XUMHYECKUX PEAKIIHSIX;
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OCYIICCTBIIATL CAMOKOHTPOJIb CBOEH JACATCIIPHOCTH Ha OCHOBC CaMOaHa/Iu3a 1
CaMOOIICHKMH.

HNPEAMETHBIE PE3YJIBTATBI 10 KJITACC

[IpenMetHble  pe3ynbTaThl OCBOCHHSI Kypca «OpraHuyeckas XUMUS»
OTPAKAKOT:

ChopMupOBaHHOCTh ~ TPEACTABICHUA O  XHUMHYECKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SIBJICHUN TIPUPOIBI,
B (OpMUPOBAHMM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOAMMOW ISl PEHICHHS MPAKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBAaHHOTO OTHOUIIEHUSI K CBOEMY 37I0POBBIO U MPUPOHON cpefe;

BJIAJCHUE  CUCTEMOM  XUMHUYECKMX  3HAHUW, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIAraloIye MOHATUS (XMMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa
aTomMa, MOJIEKYJd, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XWMHYECKasl CBS3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTass M COKpall€HHas), MOJb, MOJIIpHAas Macca,
MOJISIDHBI  O0BEM, YIJIEpOAHBIA CKeNeT, (GyHKIHOHANbHAS Tpymma, pagukal,
W30MEPHsI, U30MEPBI, TOMOJIOTHYECKUIN PsJl, TOMOJIOTH, YIJIIEBOJIOPOAbL, KUCIOPOI U
a30TCOAEPXKAILME  COCIMHEHUSA, MOHOMEDP, IOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHUsSI); TEOPUM U 3aKOHbl (T€OpUS CTPOCHUS
oprannyeckux BewmecTB A.M. BbyTnepoBa, 3akOH COXpaHEHHsS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIekKalMe B OCHOBE TOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBJICHUMH,
(dakToJIOTMYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHMH M O€30MacHOM
WCIIOJIb30BAaHUU BAXXHEHIIMX OPraHWYECKUX BEHIECTB B OBITY M MNPAKTHUECKOU
NEATEIIbHOCTH YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIC TPU3HAKU TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME IOHSATHSA MpU
ONIMCAaHMWM COCTABA, CTPOCHMS U NIPEBPALICHUN OPTAHUYECKUX COCIUHEHNN;

c(hOpPMHUPOBAHHOCTh yYMEHUN HCIIONH30BATh XUMHUYECKYIO CHUMBOJIUKY JIJIS
COCTABJICHHS] MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) GOopMyT
OPTaHUYECKUX BEIIECTB U YPABHEHUM XMMHUYECKUX PEAKINM, N3rOTABINBATH MOJIEIIN
MOJIEKYJI OpPraHMYE€CKUX BEIIECTB JUISI WJUIIOCTPAUUM MX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh NPUHAMIECKHOCTh H3YUEHHBIX
OpPraHMYECKUX BEUIECTB MO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJlaccy/rpynne coeauHeHud (YriaeBOAOPOJbI, KHUCIOPOJ U  a30TCOJAEpXkallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEAUHEHUs), [aBaTb WM Ha3BaHUS IIO
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUATILHBIE
Ha3BaHUSl OT/AEJbHBIX OPraHMYECKUX BEIIECTB (PTUJIEH, MPONWJIEH, AalleTUJIEH,
TWJICHIJIMKONb, TIUUEPUH, (QeHoJ, (opManbaerus], aleTalbJeruja, MypaBbUHAs
KHMCJIOTA, YKCYCHAasl KMCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KHUCIOTA, IIFOKO3a,
bpyKkTO3a, KpaxMas, LeJUIi0103a, TIUIHH);

c(hOpPMHPOBAHHOCTh, yMEHUS ONPENETATh BUIbI XUMHYECKOW CBS3U B
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OpraHUYECKUX COCTMHEHUX (OJMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI TPUMEHATH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa s 0ObsSCHEHUS 3aBUCUMOCTU CBOMCTB
BEIIECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHECHUS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTAB, CTPOCHUE, (U3HIECKHUE
U XAMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENCH PA3JIMYHBIX KJIACCOB
OpTraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUJIEH, aleTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH307, METaHOJ, dTaHOJ, dTUJICHTIUKOJb, TIUIEPHH, (PEeHO,
alleTaNbeTu, MypaBbUHAsl M YKCYCHAasl KUCJOTHI, TJIIOKO3a, Kpaxmall, LEeII0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEX]y HHUMHU
YPABHEHUSIMU  COOTBETCTBYIOIIMX XUMHUYECKUX PpEaKIUil C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHHKHU YIJIEBOJIOPOIHOTO
ChIpbs (HeTh, IPUPOJHBIN Ta3, Yrojib), CHOCOOBI UX MEePepadOTKU M MPAKTUUYECKOE
IPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

chOpPMHPOBAHHOCTh yMEHUH TIPOBOJAUTH BBIUUCICHUS [0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WJIM TPOIYKTa
peaKkiuy Mo W3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEaKITNM);

c(hOpMHPOBAHHOCTh YMEHUH BIAICTh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX
HAy4YHOT'O MMO3HAHMUSI, UCTIOIb3YEMBIX B XUMHUU MPU U3YUYEHUU BEUIECTB U XUMHUUECKUX
sBJIeHUN (HaOJO/IeHne, U3MEPEHUE, IKCIEPUMEHT, MOJIETUPOBAHKE), UCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHSTHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX
CUTYaIIUX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJI0IAaTh MpaBUiia MOJIb30BAHUS XUMUYECKON
NoCyJI0l W nabopaTOpHbIM O00OpY/IOBaHHEM, a TaKXe IMpaBuja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C WHCTPYKIUSIMHA TIO BBIMOJHEHHUIO J1IA0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

chOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W  BBINOJHATH XUMHYECKHUI
OKCIIEPUMEHT (TIPEBpAIEHUS OPTaHWYECKUX BEIIECTB NPHU HATPEBAHUU, TOTyUYCHHE
STWJICHA W M3YyYCHHE €T0 CBONCTB, KAUECTBEHHBIC PEAKIIMM OPTAHMYECKUX BEIIECTB,
JeHaTypanus OIKOB IIPU HArPEeBaHWM, I[BETHBIE PEaKuu OEITKOB) B COOTBETCTBUU C
IpaBUJIaMU TEXHUKU O€30MaCHOCTH MPHU OOPAIllEHUH C BEIIECTBAMU U JIaOOpaTOPHBIM
000pyI0OBaHUEM, MPEACTABISATh PE3yJbTaThl XUMHUUYECKOIO JKCIEpUMEHTa B (opme
3aMUCH ypaBHEHUH COOTBETCTBYIOIIMX peakiuil u (popMylIupoBaTh BBIBOJLI Ha
OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKHM AaHAIM3UPOBATh XHUMHUYECKYIO
uHoOpMaIMIO, TOJy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);

chOpPMHPOBAHHOCTh ~ YMEHMH  COOJNIOJATh  MpaBWIa  IKOJIOTMYECKU
11€7I€CO00Pa3HOTO MOBEICHUSI B OBITY U TPYIOBOM EATEILHOCTH B IEJSIX COXPAHEHUS
CBOETO 3JI0pOBbS M OKpYXalollel MNPUPOIHOM Cpelbl, OCO3HAaBATh OIMACHOCTbH
BO3NICCTBHSI HA KUBBIE OPTaHU3MBI ONPENCTEHHBIX OPTaHWYECKUX BEIIECTB,
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noHumasi cmbica nokazatens [1/IK, noscHsaTe Ha mpumepax crnocoObl yMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEHOIO BO3ICHUCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsE 00yYaronMXcsi ¢ OTPAHWMYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbBS: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAaX IIO3HAHWS BEIIECTB U
XAMHUYECKUX SIBJICHUN;

JUISL  CIENBIX MW CIA0OBUAAIIMX OOYYaronIuXcsi: YMEHHE UCIOJIb30BATh
penbeHO- TOUYEUHYI0 cucTeMy oOo3HaueHuit JI. bpaitns mms 3amucu XUMUYECKHX

bopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIIas U HeopraHuyeckas
XUMHS» OTPaKaroT:

chOpPMUPOBAHHOCTh  TPEACTABICHUM: O  XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO- HAYYHOW KapTUHBI MUPA, POJIA XMMHUU B MO3HAHUU SIBICHUW TTPUPOIBI,
B (OpMUPOBAHWM MBIIUICHUS ¥ KYyJbTYphl JUYHOCTH, €€ (YHKIIMOHAJIHLHOU
TPAMOTHOCTH, HEOOXOIMMOW ISl pelieHUs] MPAKTUYCCKUX 3a7ad U DKOJOTHUYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M PUPOTHOM Cpe/ie;

BJIAJICHUE CHCTEMOH XHMHMUYECKHUX 3HaHUMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUU DJIEMEHT, aToM, HW30TOm, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJia, MOJIb, MOJIPHBIH OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPHULIATEILHOCTh, CTEIEHb OKHUCICHMS, XHMHUYECKas CBA3b
(KOBaJIeHTHAas, HOHHAsI, METAJUIMYECKasi, BOJOPOJIHAS), KPUCTANIMUECKass pemérka,
TUNBl ~ XMMHUYECKUX  PEAKLUMM,  PpacTBOpP,  DJICKTPOJMUTHI,  HEIJIEKTPOIUTHI,
AIEKTPOJUTHYECKAsE  JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peaKkIuyu, XUMHUUYECKOE pPaBHOBECHE);, TEOPUU W 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JUCCOUMalnu, nepuoanyeckuit 3akond .M. Menaeneesa, 3akoH
COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUsS W MPEBPALICHUA SHEPTUM IIPU
XUMHUYECKUX  PEaKlMsX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK  XHMUH,
MHPOBO33PEHUYECKME 3HAHUA, JIE)KAI(ME B OCHOBE IOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XWUMHWUYECKHX SBICHUH, (PAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAx,
COCTaBe, MOJIYYCHUH W O€30MaCHOM HCIIOJIh30BAHUM BAXHEUIINX HEOPTaHMYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUN BBISIBISATH XapaKTEpHbIC NPU3HAKU TTOHATHM,
YCTAHABJIUBATh MX B3aMMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOIIME IOHATUSA TPU
OINMCAHWUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUU HMCIOJIb30BaTh XMUMHUYECKYH) CHMBOJIUKY JIS
cocTaBiieHHs:  (opMya  BEmIECTB M ypaBHEHMM  XUMHUUYECKUX  PEaKIlui,
cucrematudeckyto HoMeHknIaTypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTHEIbHBIX
HEOPTaHUMYECKUX BellecTB (yrapHblid Ta3, YIJEKUCIBIM Ta3, aMMHakK, TamiéHas
U3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHHI OMPEEIATh BAICHTHOCTh M CTENEHb OKUCIICHUS
XAMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JIWYHOrO COCTaBa, BUJ XUMHYECKOU
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CBsI3U (KOBaJICHTHAs, MOHHAs, METaJUIMuecKas, BOJAOPOJHAsI) B COETUHEHMSIX, THUII
KPUCTANIMYECKON PpEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs, METaJUIMYecKasi), XapakTep Cpelbl B BOJHBIX PACTBOpaX HEOPraHUYECKHUX
COCTUHECHUU;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHaBJIMBATh MIPUHAJITIEKHOCTh
HEOPTaHWYECKUX BEIIECTB 10 HMX COCTaBy K ONpPENeIEHHOMY KIACCy/Tpymie
coeMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAaJUIbl, OKCUJbl, OCHOBAHMUS,
KHCIIOTHI, aM()OTEPHBIC TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICI MEPUOAMUECKOTO 3akoHa Jl.
N. MenneneeBa u I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEePHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3JIEeMEHTOB 1—4 mnepuonoB Ilepuoauueckoil CHUCTEMBI XUMHYECKHX
sanemenTtoB JI. WM. MengeneeBa, uCHonb3ys TMOHATHS «S-, pP-, d-dJEKTPOHHBIE
opOuTaANM», «IHEPTETUYECKUE YPOBHH», OOBICHITH 3aKOHOMEPHOCTH HW3MCHCHHUS
CBOWMCTB XMMHMUYECKHUX DBJEMEHTOB M HMX COEAUHEHUW MO TEepuojaM M TpyIIaMm
[Teproanueckoi cucremsl Xumudeckux 31aeMeHToB [[.1. Menneneena;

chOpPMHPOBAHHOCT, ~ YMEHUW  XapakTEepU30BaTh  (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME  CBOMCTBA  HEOPTAHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLUIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMU
BEIIIECTBAMU C MOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh yMEHHUS KIAcCU(PUIIUPOBATh XUMUUYECKHUE PEAKIUU TI0
pPa3IMYHBIM TPU3HAKaM (YHUCIIy U COCTaBYy pearupyrollux BeIIeCTB, TEIIOBOMY
ahdexTy peakuur, U3MEHEHUIO CTEeTNeHeW OKHCIEHUsI 3JEMEHTOB, OOpaTUMOCTH
peaKIuy, y9acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUW COCTABJIATh YPaBHEHHUS pPEaKIUi pPa3IMUHbIX
TUIIOB, TOJIHBIE U COKpAIIEHHBIC YPAaBHEHHS PEaKIMii MOHHOTO OOMEHAa, YUUThIBas
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT /10 KOHIIA;

chOpPMHPOBAHHOCT, YMEHHH TPOBOAWTH  PEAKIIUHU, TOITBEPKIAIOIITNE
KAQUECTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATh
ONBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHHUUYECKUX
BCIIICCTB;

chOpPMHPOBAHHOCTh  YMEHHMHA  PACKpPBIBaTh  CYIIHOCTh  OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMH TOCPEICTBOM COCTABJCHHUS JJIEKTPOHHOIO OajaHca
ATUX PEAKLUM;

c(hOpMHUPOBAHHOCTh YMEHHU OOBSCHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakIuy OT Pa3IuyHbIX ()aKTOPOB; XapaKTep CMEIIEHUS] XUMUYECKOT0 PaBHOBECHS B
3aBUCHUMOCTH OT BHeIlIHero Bo3aeictsus (mpuniui Jle [latense);

chOpPMUPOBAHHOCTh YMEHUW XapaKTepH30BaTh XHUMHUYECKHE IPOIIECCHI,
JIeXKAIME B OCHOBE NMPOMBIIUIEHHOTO TOJYYE€HHUS CEPHOM KHUCJIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH TMPEACTABICHWA 00 OOMMX HAYYHBIX MPUHIUINAX H
AKOJIOTHYECKUX MPOOIEMaxX XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTH yYMEHHUM MPOBOAUTH BBIYHCIICHUS c
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VICIIOJIB30BAHUEM TIOHATHS

«MaccoBasi J0Ji BEIECTBA B PacTBOPE», OOBEMHBIX OTHOUICHHM Ta30B MpHU
XUMHUYECKUX PEaKIMsIX, MacChl BeEIIeCTBa WM OOBbEMA Ta30B IO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO U3 YUYaCTBYIOUIMX B PEAKIHH
BEIIECTB, TEIIOBOro 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHNUS DHEPTUH;

c(OPMUPOBAHHOCTh YMEHUHN COOMIOAATH MpaBUIa IMOJB30BAHUS XUMHUYECKOU
nocyaod u 1abopaTopHbIM OOOpyAOBaHMEM, a TaKXke mpaBuia oOOpalleHus c
BEUIECTBAMH B COOTBETCTBMM C MHCTPYKLUMSIMM IO BBINOJHEHUIO JaOOPAaTOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTb YMEHUW IIJJAHUPOBaThb M  BBINOJIHATH XMMHUYECKUN
IKCHEPUMEHT (pa3jIoKEHUE NEpOKCHIa BOJOpPOJAa B IPUCYTCTBUU KaTaln3aTropa,
OIpEJETICHUE CPebl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA,
BIMSIHUE PAa3JIM4YHBIX (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIMH, PpeaKLHUu
MOHHOTO OOMEHa, KaueCTBEHHbIE peakuuu Ha cyibdar-, kapOoHAT- U XJIOpPU-
AHUOHBbI, HA KATUOH aMMOHUs, PELICHHE JKCIIEPUMEHTAIBHBIX 3a4ad II0 TEMaMm
«Meramney u «Hemeramib») B COOTBETCTBUU C MPABHJIAMU TEXHUKU 0€30MaCHOCTH
npu OOpalleHUH C BELIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBaHHEM, MPEICTABIATH
pe3ynbTaThl ~XMMHUYECKOTO  JKCIepUMEHTa B (¢GopMe 3amucu  ypaBHEHH
COOTBETCTBYIOIIMX peakuii U (opMynIHpoBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yJbTaToB;

C()OPMUPOBAHHOCTb YMEHUM KPUTHYECKH aHAJIU3UPOBATH XMMHUYECKYIO
UHpOpMAIMIO, TOJYy4YaeMyH M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOU
KOMMYHHUKaIu, IHTEpHET U 1pyrux);

COPMUPOBAHHOCTb ~ YMEHHUH  COOMIOJaTh  IpaBWJIA  IKOJIOTMYECKU
1€J1€CO00PA3HOTO MOBEACHUS B OBITY U TPYOBOU AESTEIBHOCTH B LIEISIX COXPAHEHUS
CBOErO 3J0pOBbsI M OKPYXKAKOIIEH NIPUPOAHOW Cpenbl, OCO3HABATh ONACHOCTH
BO3JICMCTBHSI HA JKMBBIE OPraHU3MBbl OIPEAEIEHHBIX BELIECTB, IOHUMAsl CMBICI
nokasareis [1/IK, nosicHaTh Ha npuMepax crnocoObl YMEHBIIEHHS U PEJOTBPALLECHUS
UX BPEJHOTO BO3/IECUCTBHS HA OPraHU3M YEJIOBEKA;

g O0y4arouMxcs C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 30POBbS: yYMEHHE
OPUMEHATh 3HaHWs OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUIs  CIENbIX M ClIa0OBUASIIMX OOYyYarOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaitnsg mis 3amucu XUMHYECKUX

dbopmy!.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacoB
N HanmeHnoBaHue pa3iesioB U TeM IPOrpaMMbI Konrpo | Tlpaxru JUEKTPOHHEIC (11 PPOBHIC)
n/n Bcero | abHbIE YecKue o0pa3oBaTe/ibHbIE PeCypPChI
padoThl | padoThI
Pasnea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
1.1 | [Ipenmer oprannueckoil xumuu. Teopust CTpOEHUS OPraHUYECKUX 3 https://academy-
coenunennii A. M. Bytieposa content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-etb16fa49f6a
Hroro no pazneny 3
Pazpnen 2. YrieBonopoabt
2.1 | [IpenenbHbIE YTIAEBOAOPOIbI — ATKAHBI 2 https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473¢c-b3d7-ed82fcaddd02
2.2 | HenpenenbHble yTraeBOAOPOIbL: ATKEHBI, AJIKAJUCHbI, AJIKUHbI 6 1 https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
2.3 | ApomaTuyeckue yrieBo10poabl 2 https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 | llpupoaHble HICTOYHHUKH YTIIEBOJAOPOJIOB U UX MepepadoTka 3 1 https://lesson.edu.ru/04/10
Wroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyecKue coeInHeHust
3.1 | Couptel. deHon 3 https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b6£-bf84-c04fa471694f
3.2 | Anpperunst. KapOoHoBble KuciOThL. CloKHBIE 3P 7 1 https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
3.3 YrneBoanl 3 1 https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2¢212d4d0
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Hroro no pazneny 13
Pa3znen 4. A3oTconepxaniue OpraHnyecKue coeTuHeHus
4.1 AMUHEL. AMHUHOKHUCIIOTEL. benku https://academy-
3 content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-92051201b73¢

Hroro no pazneny 3

Pa3znen 5. BbicokoMoJieKyJISIpHbIE COeINHEHUS

5.1 ’ ITnactmaccel. Kayuyku. Bonokna

2 ‘ ’ https:/lesson.edu.ru/04/10
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 ) 2
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3/1e/ioB U TeM MPOrpaMMbl Kontpo | Ipaxtu (uugposere)
n/n Bcero | JabHBIE YyecKHe o0pa3oBaTtejibHbIE
padoTpl | padoThI pecypchl
Pa3nen 1. TeopeTnueckune 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3axon u [lepuoanueckast cuctema
1.1 | XHMHYCCKHX 3 https://lesson.edu.ru/04/10
snemenToB /I. 1. MenaeneeBa
1.2 Crtpoenue BeniectBa. MHOTO0Opasue BEMIECTB 4 https://lesson.edu.ru/04/10
1.3 XUMHUYECKUE PEAKLIUU 6 1 1 https://lesson.edu.ru/04/10
Hroro no pazneny 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannuyeckasi XumMus
2.1 MeTtamiel 6 1 https://lesson.edu.ru/04/10
2.2 Hemeramisl 9 1 1 https://lesson.edu.ru/04/10
2.3 | CBs3b HEOPraHMYECKUX U OPTAaHMYECKUX BEIIECTB 2 https://lesson.edu.ru/04/10
Hroro no pasneny 17 https://lesson.edu.ru/04/10
Paznen 3. XuMus u :KM3Hb
3.1 XUMHSA U )KU3Hb 4 https://lesson.edu.ru/04/10
32 0
Hroro no pazgeny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3
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ITOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosaunuyecrBo yacos
Ne T Kountpo | IlpakTnn Aara DJIeKTPOHHBbIE HU(PPOBLIE
eMa ypoka nusyue
n/n Bcero | abHbIE yeckue o0pa3oBaTe/ibHbIE PeCypPChl
padoTsl | padoThI H
1 [Ipenmer oprannueckoil XuMuu, €€ BOSHUKHOBEHHE, 1 https://academy-content.apkpro.ru/
pa3sBUTHE U 3HAYCHUE lesson/a913d191-5ele-4e24-ac02-
efb16fa49f6a
2 Teopus cTpoeHNs OpraHUYECKUX COeAUHEHUH A. M. 1 https://academy-content.apkpro.ru/
ByTiiepoBa, €€ OCHOBHEIE TIOJIOKEHHS lesson/c935a58c-ab0e-4¢59-9dct-
20517ae4b52¢
3 | IlpencraBienue o kiaccu(UKAIUU OPTraHUIECKUX BELICCTB. 1 https://academy-content.apkpro.ru/
Homenkmarypa (cucreMaTtndeckas) i TPHBHAIbHBIC lesson/726e€099-¢1a9-410f-b8be-
HAa3BaHUs OPraHMYECKHX BEIIECTB b4cb589acadl
4 AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH PsiL 1 https://academy-content.apkpro.ru/
lesson/258ddc06- ec23-473c-b3d7-
ed82fcaddd02
5 MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN AJIKAHOB 1 https://academy-content.apkpro.ru/
lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA https://academy-content.apkpro.ru/
lesson/4038171e-4158-4bd1-ae98-
18dc1cfb9399
7 OTWIIEH U NPONUIIEH — MPOCTEUIINE NPEACTAaBUTEIN 1 https://lesson.edu.ru/04/10
AJIKEHOB
8 [TpakTrueckas padota Ne 1. 1 1 https://academy-content.apkpro.ru/
«ITosyyeHne 3THIIEHA U U3YYEHHUE €r0 CBOMCTBY lesson/53¢d2379-2a45-43b1-9167-
7ebcdat03cel
9 Ankanuensl. byraguen-1,3 u metmnOyraauen-1,3. 1 https://lesson.edu.ru/04/10
[TosryueHHEe CUHTETUUECKOTO KayuyKa U pEe3HHbI
10 | ANKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 1 https://lesson.edu.ru/04/10

TOMOJIOTMUECKUHN Psii. ALIETHIIEH — IPOCTENINI
IIPEJICTaBUTEND aJTKUHOB




29

11 Brrunciienus o ypaBHEHHIO XUMUYECKON peakiuu 1 https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
12 ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTH apeHOB 1 https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
13 I'eneTnyeckas CBSI3b YTIEBOIOPOAOB, TPUHAICKAIINX K 1 https://lesson.edu.ru/04/10
Pa3IMyYHbIM KJ1accaM

14 [TpupogHbIC HICTOYHHUKH YTIICBOIOPOIOB: IPUPOIHBIH ra3 u 1 https://lesson.edu.ru/04/10
MOMYTHBIE HE(TAHBIE ra3bl, HEPTH U MPOTYKTHI €€
nepepadboTKu

15 [IpupoiHbIE HICTOYHUKH YIJIEBOOPOAOB: TPUPOIHBIN ra3 U 1 https://lesson.edu.ru/04/10
MOMYTHBIC HE(TAHBIC Ta3bl, HEPTH U MPOTYKTHI €&
nepepadoTKu

16 KontposnbHas paboTa o pazaeny «YTIeBog0pOIbh» https://lesson.edu.ru/04/10

17 [IpenenbHble OAHOATOMHBIE https://academy-

CIIMPTHI: METAHOJ U ATaHOJ. BogopoHas cBs3b content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa471694f

18 MHOroaTtoMHbI€ CIUPTHL: STUICHITIMKOJIb U TIULEPUH 1 https://academy-

content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

19 @DeHOoI: CTPOCHUE MOJIEKYJIBI, 1 https://academy-

(u3nueckue 1 XUMUYECKUE CBOWCTBA, IIPUMEHEHHE content.apkpro.ru/lesson/649883b8-
7¢5£-4£16-896¢-10a2278b0811

20 Anpaerunapl: GopMaIbACTH U alleTAIbICTH . AIIETOH 1 https://academy-

content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

21 OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE KUCIOTHI: 1 https://academy-

MypaBbUHas U YKCyCHas content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d

22 [TpaxTrueckas padora Ne 2. 1 https://academy-

«CBoiCTBa pacTBOpa YKCYCHOW KHCIOTBD» content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb

23 | CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK IPEICTaBUTEIH 1 https://lesson.edu.ru/04/10

BBICIIUX Kap6OHOBBIX KHCJIOT
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24 MBpbL1a Kak COJTM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE 1 https://lesson.edu.ru/04/10
JCHCTBHE

25 CrnosxxHbie 3(Uphl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 1 https://academy-

Tugponus CIokHEIX 3(QUpPOB content.apkpro.ru/lesson/71lac4312-
a0d4-4945-a0eb-1e59cd5f4d9f

26 JKupsr: ruaponus, npuMeHeHue, OMoIOTUYECKas POJib 1 https://academy-

JKUPOB content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f

27 VYraeBogpl: cocTaB, Kiaccupukanus. Baxxueiimme 1 https://academy-

IPEACTAaBUTEIH: TIIIOK03a, GPYKTO3a, caxaposa content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

28 Kpaxman 1 nemnron03a Kak TpUpOgHbIE MOTUMEPHI | https://lesson.edu.ru/04/10

29 | KonrpossHas pabota no paszaeny «Kucnopoaconepxamniue 1 https://lesson.edu.ru/04/10

OpPraHUYECKUE COCTUHEHMSD»

30 AMWHBI: METWJIAMUH U aHUJTUH 1 https://academy-
content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-9205201b73e

31 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUe 1 https://academy-

COEIUHEHHN, X OHoIornueckoe 3Hayenue. IlenTuast content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

32 benku kak nprupoiHbIE BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1 https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

33 OCHOBHBIE NOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/04/10

COCIMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/04/10

coenuHeHuil. [lnacTtMaccesl, Kay4yKu, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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11 KITACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
JlaTa
Ne Kontpo (IIpakTn nu¢pposbIe
Tema ypoka usyue
n/n Bcero| abHble | yeckue st o0pa3oBaTte/bHbIE
padoThl | padoThI pecypcnl
1  |[Xumuyeckuii aneMeHT. ATOM. DIeKTpOHHAas: KOHPUTYpalHsi aTOMOB 1 https://lesson.edu.ru/04/10
2 |Ilepuoguueckuii 3akoH u Ilepuoanueckas cuctemMa XUMUYECKUX AIEMEHTOB 1 https://lesson.edu.ru/04/10

J.N. MenneneeBa, ux CBsI3b C COBpPEMEHHOW TEOPUEH CTPOCHHSI aTOMOB

3 |3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U MX COCUHE- 1 https://lesson.edu.ru/04/10
HUH 10 TPYyNIIaM U NEPUOAAM. 3HAYEHHUE NIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuyeckux ieMeHToB /.M. MenzeneeBa B pa3BUTUH HAYKH

4 |Ctpoenue BemecTBa. XUMHUYECKas CBSI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHMS 1 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBA3U. BogopoaHas CBs3b

5 |BanmeHTHOCTB. DIeKTpoOoTpuLIaTesIbHOCTh. CTeneHb OKuCcIeHus. BemecTra 1 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS

6 |[lonsaTHe 0 nucnepcHbIX cucTeMax. MICTUHHBIE U KOJIJIOUIHBIE PACTBOPHI. 1 https://lesson.edu.ru/04/10
MaccoBas 10151 BEILIECTBA B paCTBOPE

7 |Knaccuduxanus 1 HOMEHKJIATypa HEOPTaHUYECKUX COSTUHEHUH. 1 https://lesson.edu.ru/04/10
I'eHeTHYeCKas CBSI3b HEOPraHUMYECKUX BEIIECTB, PA3IMYHBIX KJIACCOB

8 |Knmaccudukanus XuMu4ecKuxX peakifii B HEOpraHM4ecKon 1 OpraHnyecKoi 1 https://lesson.edu.ru/04/10
XUMHH. 3aKOH COXPAaHEHHS MACCHI BEILECTB; 3AKOH COXPAaHCHMSI U ITPEBPALLICHUS
SHEPrUM NIPU XUMUYECKUX PEAKLIUAX

9 |Ckopoctb peakimu. OOpaTUMBbIe peakiii. XUMHUYECKOE pPABHOBECHE 1 https://lesson.edu.ru/04/10

10 [IIpaktuueckas padora Ne 1. «BnusiHue pa3auyuHbIX (AKTOPOB HA CKOPOCTh 1 1 https://lesson.edu.ru/04/10
XUMHYECKON PEaKIIun»

11 |9nexrponutnyeckas nuccoruarys. [lonsatue o BoropoaHoM nokasatene (pH) 1 https://lesson.edu.ru/04/10
pactBopa. Peakuiun nonnoro ooMena. ['maponu3 opraHu4ecKux 1
HEOpPraHMYECKUX BEILECTB

12 |OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuu. [loHsaTue 00 anekTponuze 1 https://lesson.edu.ru/04/10
pacIuIaBoOB U pacTBOPOB COJIEH

13 |KonTpospHas pabota no pazzueny «TeopeTnueckue OCHOBBI XUMHID) 1 1 https://lesson.edu.ru/04/10

14 |Metamibl, ux nosuoxxenue B [lepuoguyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB 1 https://lesson.edu.ru/04/10

JL.U. MenzeneeBa u 0cOOEHHOCTH CTpoeHHs aToMoB. Obuue puznueckue
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CBOMCTBA METAJJIOB

15 |CnnaBel METAJIIOB. DNEKTPOXUMHUUYECKHM psJl HATPSHKEHUN METAJLUIOB 1 https://lesson.edu.ru/04/10

16 |Xumudeckue CBONCTBA BAXKHEUIITUX METAILIOB (HATPHIA, Kauuil, KalblUH, 1 https://lesson.edu.ru/04/10
MarHui, A IIOMUHUN) ¥ X COSAMHEHUHN

17 | Xumuueckue CBOMCTBA XpOMa, MU U UX COSAMHEHUN 1 https://lesson.edu.ru/04/10

18 | XuMuueckue CBOMCTBA IIMHKA, JKeJie3a M NX COCIMHCHUM 1 https://lesson.edu.ru/04/10

19  |IIpakTtuueckas pabota Ne 2. "Pemienne 3kCiepUMEHTANBHBIX 33124 110 TEME 1 https://lesson.edu.ru/04/10
«Metayme"

20 |Hemeramisl, ux mosoxkeHue B [lepuoanueckoit cucreMe XUMHUECKUX 1 https://lesson.edu.ru/04/10
anemenToB /.M. MenneneeBa 1 0cCOOEHHOCTH CTPOEHHUSI aTOMOB

21 |®uznyeckue CBOWCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETAILIIOB (Ha IpUMeEpe 1 https://lesson.edu.ru/04/10
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

22 | XuMHYeCKHE CBOMCTBA raJOr€HOB, CEPhl M X COEAUHEHUN 1 https://lesson.edu.ru/04/10

23 | XuMu4eckue CBOMCTBaA a30Ta, (hocdopa U MX COeAUHEHHM 1 https://lesson.edu.ru/04/10

24 | XumudecKre CBOMCTBA YIIEPO1d, KPEMHHUSI M MX COETMHEHUI 1 https://lesson.edu.ru/04/10

25 |IIpumeneHue BaXHEHIINX HEMETAJUIOB U UX COCIMHEHHI 1 https://lesson.edu.ru/04/10

26 |O000meHne U cucTemMaru3anusa 3HaHui 1o teMe «Hemeraisly. Beranciienus 1 https://lesson.edu.ru/04/10
110 YPAaBHEHUSIM XUMHYECKHX PEAKIIMM U TEPMOXUMUYECKUE PACUETHI

27  |[Ipaxtuaeckas pabota Ne 3. «PernieHne 3KCiepUMEHTATbHBIX 33/1a4 110 TEME 1 https://lesson.edu.ru/04/10
"Hemeramis"»

28 |KonTposbHas paboTa mo remMam «Metayis» U «Hemeramibny 1 https://lesson.edu.ru/04/10

29 |Heopranuueckue u opraHudeckre KUciIoTel. Heoprannueckue u opraHndeckue 1 https://lesson.edu.ru/04/10
OCHOBaHUs

30 |AmdoTepHbIe HEOPTraHUYECKHE U OpraHuYeCKue coeqnHeHus. [ eneTnueckas 1 https://lesson.edu.ru/04/10
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB

31 |Ponp xumMuu B 00€CII€4eHUH IKOJIOTHUECKOM, SHEPreTUYECKON U MUILEBOI 1 https://lesson.edu.ru/04/10
0€30IIaCHOCTH, PA3BUTUU METUIIHBI

32 |IlpencraBienus 00 oOUIMX HAYYHBIX TPUHLHUIIAX POMBIIIIEHHOTO MOTY4YEeHUS https://lesson.edu.ru/04/10
BaXXHEUINNX BEIIECCTB 1

33  |YenoBeK B MUPE BELIECTB U MAaTEPUAJIOB 1 https://lesson.edu.ru/04/10

34 | Xumus 1 310pOBbE YEIOBEKA 1 https://lesson.edu.ru/04/10

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




33

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

1) T'a6bpuensa O.C., OctpoymoB W.I'., Crnangkor C.A. Xumusa. 10 xmacc.
bazoBeiii ypoBenb. AO «M3nmarenbctBo «IIpocBemienuey». InekTpoHHas Gdopma
y4eOHHKA;

2) Tabpuensu O.C., OctpoymoB W.I'., CmankoB C.A. Xumwmsa. 11 kiacc.
bazoBbiii  ypoBenb. AO «M3narenbctBo «lIpocBemenuey. InekTpoHHas dopma
y4eOHHKa.

METOJUYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

[Na6puensua O.C., CnankoB C.A. Pabouas terpags. ®I'OC. Xumus. bazossiii
ypoBeHb. TectoBble 3ananus EI'D, kpacusbiii 11 kmacc. — Usn-Bo: Hpoda, 2020. —
174 c.

EI'D. Xumus-2024. bonpmoi crnpaBounuk s noarotoBku k EID. / Ilox
penakuueit B.H. Joponbkuna, A.I'. bepexnoi, T.B. CaxueBoii, B.A. ®eBpaneBoil.
9-e m3n. — N3n-Bo: Jlernon, 2023.

Hoponbkun B.H. Xumus. 9-11 kimacc. Kapmansbiii cipaBounuk. — M3a-Bo:
Jlernon, 2021. — 336 c.

Kasepuna A.A., [Iuuyruna I['.B. Xumus (6a30Bbiii ypoBeHB). Peanuzarus
o0pa3zoBaHus: MeToIUUecKoe rnmocooue st yuurtens / mox pen. I'.B. Iluuyrunoi. —
M.: ®I'BHY «MHcTuTyT cTpateruu pa3sutus oopazoBanus PAOy», 2022. - 81 c.

["a6puensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. 10 xnacc. Pabouas
terpaab. bazoBeiil ypoBeHb. — M.: «IIpocBemenne», 2023. — 96 c.

["a6puensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. 11 xnacc. Pabouas
terpaab. bazoBeiil ypoBeHb. — M.: «IIpocBemenne», 2021. — 96 c.

INa6puensu O.C., JlpicoBa I'.I'. Xummsa. 10 xmacc. ba3oBeiii ypoBeHb.
[IpoBepounsie 1 KOHTpOsIbHBIE U paboThl. — M.: «IIpocBemenue», 2023. — 144 c.

Ps6os M.A. Xwumwmsa. 8-11 xmaccel. COOpHUK OCHOBHBIX  (hopmyil.
CnpaBounuk. s mkoasHUKOB U abutypueHToB. ®I'OC. — U3a-Bo: Dx3amen, 2023.
-95c.

CaBunkuna E.B., Jlormnosa I'.Il. XummMma B Tabaumax H cxemax i
noarotoBku k EI'D. 10-11 kmaccel. CipaBounoe nocooue. — M.: ACT, 2023.- 159 c.

CrpensaukoBa E.H., Tpoeryooa H.II. KoHTpoasHO-u3MepuTEIbHBIC
marepuanbl. Xumus. 11 knacc. ®I'OC. KOHTpOIbHO-U3MEPUTEIBbHBIE MAaTEPUATIBI. —
NznarensctBo: BAKO, 2020. — 112 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET
DNEeKTPOHHBIE MYJIbTUMEINIHBIEC U3/1aHHUS:
Xumus. 10 kmacc. DIEKTpOHHOE MYJIBTHMENMMHOE H3JaHUE K Y4YEOHHKY
0O.C. T'abpuensina «Xumus. 10 kiace», CD 1.
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http://school-collection.edu.ru/ —  «Enunas  kommekius — [udgpoBsix
ObpazoBatenbHbix PecypcoB» (Habop 1uPOBBIX pecypcoB K  ydeOHUKaM
O.C. I'abpuensna);

https://m.edsoo.ru/ — bubnmoreka mudppoBoro 00pPa30BATEIHHOTO KOHTEHTA
(bu6moreka 1{OK);

http://school-collection.edu.ru/catalog/ — Enunas xomnekmus 1UGPOBBIX
00pa3oBaTeNbHBIX PECYPCOB;

https://edu.skysmart.ru — 3T0 poccuiickas y4deOHas OHJIAWH-TIAThOpMaA IS
yaajieHHOTro o0yueHus yuanuxcs 1-11 kiaccos;

https://urok.apkpro.ru — O6mienoctynHas 6ecriaTHas OuoaMoTeKa UPpPOBOro
00pa30BaTebHOTO KOHTEHTA 110 BCEM TeMaM IIKOJIBHON MPOTpaMMBbL;

https://urok.lc.ru/search — bubinoreka UHTEPAKTUBHBIX MaTEpUATIOB. XUMHUS,
10-11 xmacc;

https://nsportal.ru/shkola/khimiya/library - OO6pa3oBarenbHas colMalIbHas
ceTbh. XUMHUSI,

https://resh.edu.ru/subject/29/ - Poccuiickas 31eKTpOHHAs MIKOJA. XUMUS;

https://testedu.ru/test/fizika/ - O6pa3oBaTenbHBIC TECTHI. TECTHI MO (HUBUKE;

https://go.rosuchebnik.ru/search?query — Poccuiickmii y4eOHMK. Xumus
(Meroauueckas momoib. Bebunapsl. Kypcel. Katanor);

https://uchitel.pro/ - Vuwmrensllpo. KoncmekTsl mo mnpeameTry «XuUMHS.
W3ydenne xumun mar 3a marom. OHnaitH-y4eOHUK U COOpPHHK 3a7a4;

http://him.1september.ru/index.php — xxypHan «Xumusi»;

http://him.1september.ru/urok/ — Matepuaibl kK ypoky. XuMus;

http://www.chemistry.ru —  JluCTaHIIMOHHAas OJHMMIIMAAQ IO XUMHH:
TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTEeIbHBINA MPOEKT.
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