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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
o0pa3oBaTeslbHbIE NIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00yuyeHMsl, BOCIIMTAHUS U Pa3BUTUSA OOYUaIOIIUXCS CPEACTBAMHU y4eOHOro mpenMera «XUMHs»
st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe nonoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUI K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, I[OJy4aeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHusl. DTU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumudeckoe oOpa3oBaHHe OOy4yarOIIMXCSl Ha YpPOBHE CpeaHero oOmiero
o0pa3oBaHMs CpeAICTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MAaTEpUAIbHOM JKU3HU OOILECTBA, a TAaKKe C YYETOM OOIIMX Liesied U
IOPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LIMBUJIM3AlMU, B CO3/aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJd B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThEMIIEMON
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3WJaTellbHas, Kak HayKa BBICOKHX
TEXHOJIOTMIl HalpaBl€Ha Ha pelleHHe [JI0OANbHBIX MPoOJieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOJOTUUECKOM O€30MacCHOCTH U OXPaHbl
3/10pPOBBA.

B coorBercTBHM ¢ OOmMMMH LEMSIMM M MPUHLUMIAMHU CpeIHEro obiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOI'O BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi xumun. PopMUpOBaHKE JaHHOHN CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU TpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3usl BEIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crtpykrypa comepxkanus KypcoB — «Opranndeckas xumus» U «OO0MIast 1 HeoOpraHudecKas
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJICTABICHUNH O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHYECKHA MaTepual |
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAUYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JesTeNbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsi MOIMOJTHEHUSI 3HAHUM, peleHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMU M TEOPETUUYECKHUMH MPEIINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nutane penienust 3aa4 BOCUTAHUS, PA3BUTHS M COLIMATU3ALUN 00YJIaIOIIUXCS TPUHSATHIE
MporpaMMoOil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMmeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCANbHBIX Y4YEOHBIX NEUCTBUM, HMMeIoImuX 0a30Boe
3HAYEHHUE IS Pa3JIMYHBIX BUJIOB JICSITEIBHOCTU: pEIICHUs] MpoOsieM, MOWCKa, aHalu3a |
o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX M TPUOOpPETeHHs] OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha YPOBHE CPETHET0 0011Ier0 00pa30BaHus, TIPHU ONIPEACIICHUN COICPKATEITHHON XapaKTEPUCTHUKU
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeJIeH H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3oBoM ypoBHe (10 —11 kJ1.) sBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHUW Kak BaKHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KJIIOUEBBIEC MOHSTHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
IOHUMaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUII MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKHX PEeaKIUi, HeOOXOAUMBIX Ul NPUOOPETEeHHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUIECKOH U
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsany ¢ atuM, comepikarenbHas XapakTepUCTHKA LeNed U 33/1a4 M3Y4YCeHHUs IpeaMera B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU NIPUOPUTETAMHU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTHAaETCs MPEANOYTEHUE PAKTUUYECKON KOMIIOHEHTE COJiepKaHusl 00yueHHsl, OpUEHTUPOBAHHON
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HAaHUM, a (YHKIMOHAJIBLHOW TIPAMOTHOCTBIO, TO €CThb CHOCOOAMU U YMEHMSIMHU AaKTHMBHOI'O
NOJTyYCHUsI 3HAHUH U IPUMEHEHUS MX B peaJIbHOW )KHU3HH JUISl PELICHUS MPAKTUYESCKHUX 3a/1a4.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanus 00yJaroUuxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, POPMHUPOBAHUE
MHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

dopmupoBaHHe Yy OO0YYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMIA),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IUYHBIX BUIOB JIEATEILHOCTH: PEIICHUS po0iIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
MO3HUILMN HKOJIOTHUECKON 0€301MacCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMUYECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIb30BATH COBPEMEHHbIE MHPOPMALIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIKM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJIepKAHUS;

dbopmMupoBaHUE U pa3BUTHE Y 00YUAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4aromuxcst yoOek IEHHOCTH B TyMaHUCTUYECKON HaPaBIEHHOCTH XUMUH,
e€ BaXHOW pOJM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHUPOIOOIB30BAHMS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MTPHOOPETCHUS
OTIBITA MCIIOJIb30BAHMS MOJYYSHHBIX 3HAHUN JUISI IPUHATHS TPAaMOTHBIX PELICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO1ee 4nciio 4acoB, OTBEAECHHBIX Ul M3YYEHUS XUMHHU, Ha 0a30BOM YpOBHE CpEIHETO
obmero oopazoBanus, coctaBisieT 68 yacon: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 4aca (1 gac B HezemIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHn4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IUIaBjieHUe, OOyIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (pEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIIEH U NPONWIEH — NPOCTEeHIIne
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
IPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUECKHUE CBOWCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHele He(TAHBIE ra3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YEHHs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHUE 3TUJICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIN MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckne coeiHHEHUs!

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




IpUMeHEeHHEe. BogopoaHble CBSI3M MEXAy MOJIEKYIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEe M XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIIME /TS KJTacca KHCIOT, PEaKIus
TepudUKalM), MOoIydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
Morolee JeiicTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (U3NYECKUE U XMUMUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MpPUPOJE, NPUMEHEHHUE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakusi C HOJA0M).

OKcliepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHi: NpOBEJeHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIEeCTBA WIIM MPOTYKTa PEaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHuueckue coequHeHus. Pu3nyeckue U XUMHUUECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuMepe TIIUIMHA). buojornueckoe 3Ha4eHHWE AMHHOKHUCIIOT.
[TenTuae!.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONN3, JIeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKCcrepuMEeHTaIbHbIE METOJIbl U3YUEHHUs BEIIECTB M WX MPEeBpalleHUIl: HaOloeHue U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, ILIBETHBIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBbIEC COCTUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3allUU, CPEIHAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEPU3aIIs U MOJIMKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.



MexnpeameTHbIE CBSI3H.

Peanu3zanusi MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TMEPUOJUNIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIICBOIBI, JKUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOTHs: HUIIEBbIC MPOAYKTHI, OCHOBBI PAI[HIOHAIBHOTO TTUTAHUS, MOIOIIHE CPEIICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMHUECKUH dleMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JeKTPOHOB 0 OpOUTaIsiM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. . MenzaeneeBa ¢ COBpeMEHHOI TeopHuell CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIE€MEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYecKass CBs3b. BHIbl XMMHYECKOH CBSI3UM (KOBaJCHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
OneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI U AHHOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. VICTHHHBIE ¥ KOJIJIOMIHBIE pacTBOpBL. MaccoBas a0
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranudeckux coeiMHeHnil. HomeHknatypa HeopraHu4eckux BeIiecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAIIECKAIIUX K PA3IIMUHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccuukanus XUMHUYECKMX peaklIuid B HEOPraHUYEeCKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U ITPEBPALICHUS
SHEPTUH MIPU XUMUYECKUX PEAKIHUIX.

CKopocTh peakinuu, €€ 3aBUCUMOCTb OT pasiuyHbIX (hakTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIUAIOIIAE HA COCTOSTHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuanusi. CuimbHble W cliadbie 37eKTponuThl. Cpena BOJTHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.



OKCHEpUMEHTAJIHBIE METO/bl M3YyYEHHS BEIIECTB U UX IPEBPAILECHUMN: JAEMOHCTpaLus
tabnui «llepuogudeckas cucrtema xumuueckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpE/ICNIEHUE CPEbl PACTBOPOB BEILECTB C NOMOLIbI0 YHHUBEPCAJIBHOIO MHIMKATOPA, pPEaKLUU
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnsbie 3anaun.

Pacuérbl 10 ypaBHEHUAM XMMHUYECKUX PEAKIIMi, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEILIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxenne HemetaiioB B Ileproanyueckoii cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpPOCHHUs aTOMOB. Du3HUECKHE CBOICTBA HEMETAILIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUH.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Oobiue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXUMHUYECKUHM psAJ HANpPSKEHUN
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJdid, KaJdbIMd, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O6mme cnocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METO/bl H3YyYEHHsS BEUIECTB M MX NPEBPALLCHUI: HU3yYEHHUE
KOJUIeKIMU «MeTalibl U CIUIaBbl», 00pa3LoB HEMETAJUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U OINKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUPOKCHIA AIIFOMHHHMSI C paCTBOpPaMM KHUCJIOT M IIeJI0Yel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHBI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB 0 H3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO U3 YYACTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KONMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKOl 1 MUILEeBO 0e30macHoCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 Hay4YHBIX METOaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBienus 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIIUIEHHOTO MOJYUYEHUs BayKHEHIIHX
BEIIECTB.

YenoBek B MHUpE BEUIECTB W MAaTEPUATIOB: Ba)KHEHIINE CTPOUTEIBHBIE MaTepHalIbI,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPACcKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHus.

XuUMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOro MUCIOJIb30BAaHMSI ITPENapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHUYeCKOM XUMHUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU JJIS OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01mure ecTecTBEeHHO-HAYUHBIC IOHSATHUS: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHUS, aHATU3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, SIBJICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTeTUUECKUI YpOBEHb, BEIIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSIHME BEIIECTBA, (PU3MUECCKUE BETUYMHBI U SMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOoMOTHS: XUMHUYECKAsl MPOMBIIIJICHHOCTh, METAJUTYPTHsl, TPOU3BOJICTBO CTPOUTEIHHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nUIcBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPpeIMeETa « X UMHS» Ha YPOBHE CPEeTHEr0 0011ero 00pa3oBaHus BbIIEICHBI
CJEYIOLINE COCTABISAIOIINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUUYECKUMHU, COLMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAaHCKOro OOIIEeCTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMH M MPaBUJIAMU TOBEICHHS, CIIOCOOCTBYIOIIMMHU MpOLIeccam
CaMOIIO3HaHUsl, CAMOPa3BUTHUSl U HPAaBCTBEHHOI'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIIHUXCS.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPAKTUUECKON e TEIbHOCTH 00yUYaIOUINXCs 10 pean3aluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHHsI K IPOIIECCy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOIO IPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M IMOCIEAYIOIEM aHAJIU3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIOCOOHOCTH OIICHUBAThH CUTYAIIUH, CBA3aHHBIE C XUMUYECKHMH SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHUE M IIOCTYNKH CBOMX TOBApPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M Oe3o0macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpallleHUs] ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOMU
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIGKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUS TOCJIEJCTBUII M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUs aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENBCKOW JeSITEIbHOCTH,
0OIIECTBEHHO MOJIE3HOI, TBOPUECKOM U IPYrUX BUIAX JAESTEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Yy4YyacTHE B pPEIICHUM MPAKTHYECKHUX 3aJad COLMAIbHOM
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO NMPOQPEcCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASAM TPyAa U PE3ybTaTam TPYJIOBOU IEATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHON TpaeKTOpUU 00pa3oBaHus, Oyaylien
npodeccuu u peanusauun cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS TOCTHKEHUI XUMHUH ISl PEIICHUSI BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEeW NPUPOAHOM Cpelne,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YWs PA3BUTOrO HKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAHUSA CHENU(PUKA XUMHUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PALMOHATILHOTO HAyYHOTO MBIIUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B IO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU HU
pelIeHny nTpobiieM COXpaHEHUsl TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJIsSi COBPEMEHHON NMBHWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPO0JIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTUUECKOl, NHUIIEBOH M DKOJOTWYEecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecrevYeHnn yCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YiIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHHS CYIIHOCTM METOJI0B IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS



aHau3a U OOBSCHEHMS SIBIICHUI OKPYXAIOIEro MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS eaaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbBIX (DAKTOB M MMEIOIIMXCS JaHHBIX
C LEJIBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA AJIs PEeLIeHUs TpolieM
B PEAIbHBIX KU3HECHHBIX CUTYaLIUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/la B Pa3JIMYHbIX cepax npodeccuoHaNnbHON AeATeNbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpemHero odmiero oopa3oBaHus BKIIOYAKOT:

3HAYUMBIC 1JIs1 q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqafoumxc;1 MCKIAUCHUIITIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAOIINE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
n CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬁ, BCIICCTBO,
SHEprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4YHBIA (DaKT, MPHUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsI, UCCIIEIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U APYTHUE);

YHHUBEpCaIbHbIE yueOHbIe NEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIINH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JACWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIATUBHBIMHA IIGﬁCTBI/I?IMPI.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpeNeNATh LEeNH JAeATEeIbHOCTH, 3a]aBas MapaMeTpbl U KPUTEPUH HX JOCTHKCHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIUBaTb WX B3aWMMOCBA3b, HWCIIOJb30BATh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KHaCCHq)HKaIIHI/I BCHICCTB U XUMHUYCCKUX peaKquI;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHHUSIMU;

CTPOUTD JIOTUYCCKUEC PACCYKIACHUSA (I/IHI[yKTI/IBHBIC, ACAYKTHUBHBIC, I1O aHaJ'IOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKIJTFOYCHUSI;

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOIb3YEMblE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MOJIeINIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
xumMudeckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
IMMO3HAaBATCJIbHBIX U MPAKTUYCCKUX 3a/ad, IPUMCHATHE HA3BAHHBIC MOACIIbHBIC ITPCACTABICHUA JI
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

dbopMyIUpOBaTh IENM W 3aJa4d  HWCCJICIOBAHMS, WCIOJb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENNLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IPOBaHI/ISI THIIOTESBI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KHGHHﬁ;



BJIAJCTh HABBIKAMH CAMOCTOSITEILHOIO IIJIAHWPOBAHUS M TIPOBEICHHS YUYEHUYECKUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOIIOJATh 33 XOJOM IIpOIecca, CaMOCTOSITENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METOAOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOIYJIsIpHAs
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIe TocoOus, pecypcel MHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(GopMynHupoBaTh 3ampOoChl M INPUMEHATh Pa3IMYHbIE METONAbI NPH IOMCKE U OTOOpe
uHpopManuu, He0OOXOAMMOM [T BBIMIOJIHEHHUS YI€OHBIX 33]a4 ONPEaeIIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpManuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKu |
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh MJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpPE3CHTAlel pe3yJbTaTOB MO3HABATEILHOM NEATENILHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIFHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHHH XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanmu3anu y4eOHOTO IMpoekTa W (HOPMyTHpPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

OBsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUBHBIMH J1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIISATH CBOI IO3HABATEIbHYIO JIEATELHOCTD,
ompenenss e€ eI W 3aJaud, KOHTPOJHUPOBATh M MO0 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npe/ularaéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIMSX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOLIEHKHU.

INMPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «OpraHudecKas XUMHUS OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUN IIpUpoALI, B @OpMHpOBaHI/II/I MBIIIJICHUA U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pemieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpeliE;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIME COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUSI OPraHU4ECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTH YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE TOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIEHHOI) (OPMYII OPTaHUYECKHX BEIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 110 WX COCTaBYy M CTPOCHHUIO K OINpPENeIEHHOMY KIACCy/TPyNIe COCTUHEHUN
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJACpXAllUe  COCIMHEHMs, BBICOKOMOJIEKYISIpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoi Homenkiatype (IUPAC), a Taxxke
IPUBONUTH TPUBMAJIbHBIE Ha3BaHMs OTIEJIBHBIX OPraHMYECKHUX BEUIECTB (ITHJIEH, HPOIMMJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLUEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAEIATb BUAbI XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUITHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX MEpepabOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS MO XHMHUYECKUM YpPaBHEHUSAM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX HAyYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MPU M3YYECHUM BEIIECTB WU XUMHUYECKHX SBJICHUN
(HabmofieHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;



c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUiia MOJIH30BAHUS XMMHUYECKON MOCYIOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATh XUMHUYECKUHA HKCIEPUMEHT
(mpeBpallieHus1 OpraHU4YECKUX BELECTB IIPU HAarpeBaHUU, NOJYyYEHUE ATUIEHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMHI OPraHUYECKUX BEIIECTB, IeHATypalys OeIKOB IPU HarpeBaHuH,
[[BETHBIEC PEAKIMU OEIIKOB) B COOTBETCTBHUH C MPABMIIAMHU TEXHUKH 0€30IIaCHOCTH IIPU 0OpaleHIH
C BeILIeCTBaMH U J1a0OpaTOpHBIM OOOPYJOBAaHHEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO WH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENbHOCTH B IENSAX COXPAHEHUS CBOETO 3/I0POBbA U
OKpYXarolllel NPUPOJHOM cpenbl, 0OCO3HaBaThb ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPraHU3MBbI
onpeAenéHHBIX OPraHMYeCKUX BEUIeCTB, MoHMMas cMbicn mnokaszarens [1/IK, mosicHaTs Ha
npuMepax crnocoObl YMEHBUICHHUSI M MPEJOTBPAIIECHUs UX BPEAHOIO BO3JCHCTBUS HAa OpraHU3M
YeNI0BeKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00y4arOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu XuMmu4eckux GopmyiL.

11 KUIIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHH B TMO3HAHUU SIBJICHUN MPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMON IS pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarollue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIE€TKa, TUIBl XWMHYECKHMX  pEaklMi, pacTBOpP, DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJICKTPOJIUTHYECKAs JUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peaklliy, XUMUIECKOe PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
quccouranuu, nepuoandeckuii 3akon J[. M. MenpgeneeBa, 3aKOH COXpaHEHHUsI MACChl BELIECTB,
3aKOH COXPAaHEHHUs W TPEBpAllleHUs SHEPTUH TPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHMAaHUS
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, TOJYUYCHUH W O€30MaCHOM HCITOJIb30BAHWN BAKHEUIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH JAEATEILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHbIC MPU3HAKH MMOHATHN, YCTAaHABIMBAThH
UX B3aMMOCBSA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
dbopMya BEHIECTB W ypPaBHCHUH XHMMHYECKUX pEaKIUH, CHUCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHMaigbHbIC Ha3BaHHUS OTJEIBbHBIX HEOPraHMYECKUX BellecTB (yrapHbld Tras,



YIJIEKUCIIBIN Ta3, aMMHUaK, raméHas M3BECTb, HErall€Has W3BECTb, IUThEBAs COAa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIENsATh BAICHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKIX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep Cpeasl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu3oBaTh dJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COeIMHEHUH 1o nepuoaam u rpynnam llepuoanueckoil cucremMbl XuMuueckux snnementos . M.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh (OMUCHIBATH) OOILIME XUMUYECKIE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPaBHEHUU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (eKTy peaxium,
M3MEHEHUIO CTENCHEeH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPAaBHEHUS pPEaKLUUN pa3IUYHbIX TUIIOB, IIOJHBIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKkIuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKLUH, MOJITBEPHKAAOLINE KadeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [larense);

c(OpPMHPOBAHHOCTb YMEHUH XapaKkTepu30BaTh XUMHUUECKHE MPOLIECCHI, JIeKAIIUE B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaKIMAX, Macchl BEeLIecTBa UM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIN
00BEMY OJTHOTO U3 YUAaCTBYIOIIUX B PEaKLUU BELIECTB, TEIIOBOro 3¢ (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUSI MaCcChl BELIECTB, [IPEBPALLEHUS U COXPAHEHUS] DHEPIUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYOBAaHUEM, A TAK)Ke MpaBHiia OOpPAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalln3aTopa, OMPEIENIEHUE CpeJibl



pPacTBOPOB BEIIECTB C IMOMOIILI0 YHUBEPCAIILHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOrO OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau o temMaMm «Mertamnel» u «Hemeramibl») B COOTBETCTBHM C IPaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaUK, IHTEpHET U APYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIEJIIX COXPAHEHUS CBOECTO 370POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl O0yYaroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00y4arOIIUXCsl: YMEHUE HCIIOIB30BaTh PENbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nyist 3anucu Xxumudeckux GopMyiL.
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10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa B U TEM u¢poBbI
Ne i/ Y —— pasieito ¢ Beero Kontpoabubie IIpakTuueckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypebi
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOM XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIC YIIIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHbie yriieBoOpOIbI: AKEHBI, 6 1
AJKa/IMEHBbI, ATTKUHBI
2.3 ApoMaTu4ecKue yriieBOA0POIbI 2
24 [TpupoaHbIE HICTOYHUKH YTIEBOAOPOIOB U 3 1
uX nepepadboTka
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3.3 YrireBos 3 1
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Pa3znea 4. A3oTconepikaniue OpraHuyecKkue coeIuHeHus
4.1 AMMHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no paszneny 3

Paspnen 5. BeicokoMoOJIeKy A pHbIE COCIUHEHUS

5.1 [Inactmaccel. Kayayku. Bonokna 2
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Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniecTBa. MHOroo0Opasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xummusi
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
BEIIECTB
Wroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmert oprannyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpoCHHS OPTraHUIECKUX
coenunennii A. M. byrnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o knaccuukanuu
opraHn4eckux BemiecTB. HomeHnknarypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUs OPTaHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — npocTenire
MPECTaBUTENN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIeH — IpocTeiine
MIPEACTABUTENH AJIKEHOB

10

[TpakTryeckas padora Ne 1. «ITomyuenue
ATHJIEHA U U3yYEHHUE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa M PE3HHBI

AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHM PSAI.
AneTuieH — MpocTenIni
MIPEACTABUTEND AJIKUHOB




Brrancnenus no YpaBHCHHUIO XHUMHYECKOH

11
peakuuu

12 ApeHnsbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBs3b YIi€BOJOPOIOB,
NPUHAIISKAIINX K Pa3IHYHBIM KIaccam
[TpupoHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMYyTHbIC HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BoopoiHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: TUIECHIIIUKOIIb
Y TJIMLEPUH
@DEHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
pUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OMHOOCHOBHBIE TIPE/IeNTbHBIE KAPOOHOBBIE
KHUCJIOThI: MypaBbHHAsl U YKCYCHAs

22 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOH KHUCIIOTBI»
CreapnHOBast U OJIEMHOBASI KHCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

o4 MpI1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIICC JIelcTBHE




Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX 1
3¢upoB

26 Xupsr: runponus, npuMeHeHue, 1
OMoJIOrNYecKast POJib KUPOB
VYTaeBobl: COCTaB, KiIaccuukanus.

27 Baxneiiime npeacTaBuTeNM: TIIOKO3a, 1
¢bpykTO3a, caxaposa

28 Kpaxmai u 1nemnosno3a Kak mpupoHbIe 1
MOJIUMEPBI
KontponbHas pabora 1o pasaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKre 1
COCIMHCHUS»

30 AMUHBI: METUJIAMUH U aHUJIHH 1
AMUHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpraHWYECKUE COCAMHEHUS, UX 1
ouosornyeckoe 3HaueHue. [lentuapt

30 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OCHOBHbBIE OHATHS XUMHUU } 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH. 1
[TmacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

Ne

n/n

Tema ypoka

XUMAYECKAH DJIEMEHT. ATOM.
DJeKTPOHHAs KOH(PUTYPALIHsI aTOMOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHHs

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

[Tepuonnueckuii 3akon u [lepronuueckas
crucTeMa XMMHU4YecKux anemeHToB 1. M.
MeHneneeBa, X CBsA3b C COBPEMECHHOM
TEOPHUEN CTPOEHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUN
10 TpyNIaM U rnepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA 1 CUCTEMBI
xumuueckux anemenToB .M. MeHnieneeBa
B Pa3BUTUU HAYKU

CrpoeHue BeniecTBa. XuMu4eckas CBs3b,
e€ BU/IbI; MEXaHU3MBbI 00pa30BaHMUS
KOBAJICHTHOM CBA3U. BonpopoHas cBs3b

BanenTHOCTB. DJEKTPOOTPULIATENBHOCTb.
Cremnenb okucienus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHUS

IToHsTHE O TMCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE

KJIE[CCI/I(I)I/IKB.I_[I/DI U HOMCHKIJIAaTypa
HEOPTaHNUYCCKUX COG}II/IHGHI/Iﬁ.
I'enernueckas cBs3b HCOPTaHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB




Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS SHEPTUU NIPU
XUMUYECKUX PEaKLUsIX

10

11

12

13

14

15

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[MTousiTre 0 BogopoaHOM mokaszarese (pH)
pactBopa. Peaknu noHHOTO OOMEHA.
['uaponan3 opraHuyecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCITUTEIIEHO-BOCCTAaHOBHTEIILHBIC
peakiuu. [lonsatue 06 anekTponaunze
pacIIaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHM

Mertamisl, X MOJ0XKECHUE B
[lepnonnueckoi cucTreMe XuMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOCHHOCTH CTpOEHHUs aToMOB. O01I1e
¢du3nyecKkue cBOMCTBa METAJIIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUN
psil HANPSKEHUH METaJIOB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJJlOMUHAN) U UX COSAUHECHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHNN




18

19

20

XnMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEeIUHEHUI

[IpakTuueckas padora Ne 2. "Pemienne
9KCHEPUMEHTAIbHbIX 3334 110 TEME
«Meramib»"

HemeTaminl, UX TOJIOKEHNE B
[Tepuoauueckoil cucreMe XMMUYECKUX
snemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCITI0poJ1a, cephl, hocdopa u yriaepoaa)

22

23

24

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U
HUX COeOUHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COeOUHEHUN

XHUMHUYECKHE CBOMCTBA yIIIepO1a, KPEMHHUS
U UX COeTUHEHUN

25

26

IIprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeTMHEHNN

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe «Hemeramiely. BeruucieHus mno
ypaBHeHI/H[M XUMHNYCCKUX peaKHI/II\/JI nu
TEPMOXUMHYECKHE PACUETHI

27

[Tpaktnyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEMe
"HemeTaysl"»

28

KonTponbhas pabota no remam
«Mertamiel» n «HemeTamisry)

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC
KUCJIOTHI. HeopFaHI/I‘—IeCKI/Ie u
OpTraHU4YCCKUC OCHOBAHU




AmMoTepHbIe HEOpraHUYECKHe U
OopraHuyeckue coeAnHeHus. [ 'eneTnueckas

30 CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX 1
BEILIECTB
Poib xuMuu B o0OecrieueHHU
31 AKOJIOTUYECKOM, SHEPreTUYECKON 1 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
M€eIUIMHBI
[IpencraBnenus 00 0OMMX HAYYHBIX
32 IPUHLIMIIAX IPOMBIIIEHHOTO MOIY4YE€HHUS 1
Ba)KHEHIIINX BEIECTB
33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1
34 XHUMHS U 370pPOBbE YECIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YUYEBHO-METO/JJUYECKOE OBECITEYEHUE

OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEBEHBIE MATEPUAJIBI JIJIA YUEHUKA

» Xumus, 11 kimacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., JIEBkun
A.H., Aximonepnoe obmiectBo «M3narensetBo «IIpocBerienne

* Xumus. Yriyonennsiit yposenb. 10 kimace/ I'abpuensu O.C., Octpoymos WU.T.,
[Tornomapés C.1O.- 6-¢ uza.,crepeornmn.-M.: «[[PODAy, 2018.;

* Xumus. Yriryonennsii ypoBenb. 1 1 kinacc / 'abpuensa O.C., JIpicoBa I'.I'.- 5-5
u3., crepeoturl.-M.:«/IPODA»;2018.

METOJUYECKUE MATEPUAJIbI 1JI5 YUUTEJIA

1. Xumus. Ilnanupyemeie pesynpraThl. Cucrema 3aganuil. 10-11 xkiaccst:
nocoOue JyIsl yauTenen oomeoopa3osart. yupexaenuii / A. A. Kasepuna, P. I'.
WBanoga, /1. 1O. Jo6porun; mox. pexn. I'. C. Kosanesoii, O. b. JlorunoBoii. — M..:
[Tpoceemenne. — 2013. — 128 c.

2. Xumusa. Tematuueckuit koutpoisb. 10-11 kmaceer / A. A. Kasepuna, I'. H.
MosuanoBa, M. I'. CHactuna. — M.: HanmonaneHoe obpaszoBanue, 2022. — 160 c.
(®I'OC. Temarnueckuit KOHTPOJIB).

3. Ho6potusn /. FO. Konrponupyromiast pyHKIHS HIKOJIBHOTO XUMUYECKOTO
skcniepuMenTa // Xumus B mkone. — 2017. — Ne 3.

4. Epeirun [1. I1., Humkus E. A. Metoauka penieHus 3a1ad no XuMuu: yueo.
nmocoOue Jyisi CTYJEHTOB TIe/l. UH-TOB 10 0o u xuM. cren. — M.: [IpocBemnienue,
1989. - 176 c.

5. 3notHuKOB D. I'. XUMHUYEeCKH HKCIIEPUMEHT KaK Cenn(pUIECKUN METO/T
oOyuenus // [lepBoe centsiops. — 2007. — Ne 24.

6. Momuanosa I'. H., Cuacruna M. I'. KonnuecTBeHHBIE OTHOIIEHNS B XUMUH //
Xumust 1714 mWKoIsHUKOB. — 2020. — Ne 4,

7. O6mas metoauka oOydenus xumun B mkoiie / P. I'. MiBanosa, H. A.
I'oponumnoga, /1. FO. JIobpoTun u ap.; nox pex. P. I'. Banosoii. — M.: JIpoda,
2008. — 319 c. (Poccuiickas akageMusi oOpazoBanus — yautenio). A.A. KaBepuna,
P.I'. Banoga. ['n. HopmaTuBHas 6a3a XuMU4eckoro o0pa3oBaHus B CpeaHEl
IIKOJIE.

8.Xumusl. Penienre 3agaHnii HOBBIILIEHHOTO U BBICOKOTO YPOBHSI CIOKHOCTH.
Kax monyunts makcumanbhbiii 6ait Ha EI'D: yue6. mocobue / A. A. Kasepuna,
I'. H. Monuanoga, H. B. CBupunenkosa, C. B. CraxanoBa. — M.: IHTennekr-
L[eHTp:

2015. - 216 c.

[MUDPOBBIE OFPA30OBATEJIBHBIE PECYPCHI 1 PECYPChI CETU
NHTEPHET

VYpox (POII) https://resh.edu.ru

VYpoxk (Henopran) https://msportal.ru

(SIKmacce) https://www.yaklass.ru
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