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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoii
denepauun», TpeOOBaHUI K pe3yibTaTaM OCBOEHHUA (enepanbHO 00pa30BaTEIbHOM
nporpaMmbl  cpeaHero ooOmero oo6pazoBanus (DPOII COO), mnpencraBieHHBIX B
denepaibHOM rocyiapcTBeHHOM oOpasoBatenbHOM ctanaapte COO, ¢ yuérom Konueniuu
npernojaBanus ydyeOHOro mpenMera «XuMHUsS» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE O0pa3oBaTelIbHbIE NPOrpaMMbl, U
OCHOBHBIX noJIokeHH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickonn denepanum Ha
nepuon 110 2025 roga» (Pacnopsoxkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY moAX0/l0B K pa3paboTKe MHporpaMMbl MO XUMHH, K OINPEIEICHUIO OO0IIeH
CTpaTeruud OOYy4YeHHs, BOCIUTAHUS M Pa3BUTUS OOYyYalOLIUMXCS CpPEACTBAMHU Y4eOHOTO
npenmera «Xumus» st 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIIENTYajbHbIE
nosoxxkenuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH L€Jlei, couepkKaHHs, PEe3yJbTaTOB
oOy4deHus ¥ TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

XuMuueckoe oOpa3oBaHHE, TOJIy4aeMO€ BBIITYCKHUKAMHU 00I11e00pa3oBaTeIbHOM
OpraHu3alliy, SBISIETCA HEOThEMJIEMOM dYacThl0 UX 00pa3oBaHHOCTH. OHO CIYKHT
3aBEPIIAIOIIMM 3TANOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KITIOYEBBIX
[IEHHOCTEW, MPUCYIIMX IIEJOCTHOM CHUCTEME XMMHUYECKOro 0Opa3oBaHUA. OJTH ILIEHHOCTHU
KacaroTCs TO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHMSI MUPOBO33PEHUS U 00IIEH KYIbTYphl
YeJIoBEeKa, a TaKKe HSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO H
npupoaHoi cpene. Peanmusyercs xumudeckoe oOpa3oBaHHME OOYyYarOIIMXCS Ha YpOBHE
CpelHero o0Iero o0pa3oBaHusl CPeACTBAMHU yU4eOHOTO mpeaMera «XUMHUs», COAepKaHue U
MOCTPOCHHE KOTOPOTO OMpENETEHBl B MpOorpaMMe MO XMMHH C Y4E€TOM CHEIU(PUKH HAYKH
XUMHH, €€ 3HAUCHHUS B NMTO3HAHUU MPUPOJBI U B MaT€pUAIbLHOM KU3HU OOIECTBA, a TaKKe C
y4€TOM OOIIMX IIeJIeH W MPUHIIMIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo1mero oopazoBanus B Poccuiickoit deneparum.

XUMHS Kak OJJIEeMEHT CHCTeMBbl €CTECTBEHHBIX HAayK HrpaeT ocoOyio poiib B
COBPEMEHHOW IMBWJIM3AIlMH, B CO3JaHUU HOBOM 0a3bl MarepuanbHOW KynbTypbl. OHa
BHOCHUT CBOHM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, B CO3JaHUE
LEJIOCTHOTO MPEJICTaBICHU 00 OKpY’KaloLIeM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa,
KoTopoe (opMupyeTrcs B XMMHHM Ha OCHOBE IIOHMMaHHs BEIIECTBEHHOIO COCTaBa
OKPYXKAIOILIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEX]y CTPOCHHEM BELIECTB, X CBOMCTBAMU
Y BO3MOXXHBIMH 00JIaCTSIMH IPUMEHEHHS.

TecHo B3auMoOneWCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS CTajla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO TPyJa U
KU3HA KaxJI0ro uiaeHa oOuiectBa. CoBpeMEHHas XMMHS KaK Hayka CO3MJATelbHas, Kak
HayKa BBICOKMX TE€XHOJOTHMH HalpaBlICHAa HAa PELICHHE I100aabHBIX MPOOJIEM YCTOWUHUBOIO
pa3BUTHUSL 4YEJIOBEUYECTBA — CBHIPbEBOM, SHEPreTHYECKOW, MHILNEBOM, HKOJIOTMYECKON
0€30MaCHOCTU U OXPAHbI 3JI0POBBSIL.



B cootBeTcTBUM ¢ OOUIMMHU LENSIMU M NPUHLUIIAMH CPEAHEro oluiero oOpa3oBaHHUs
compepkanne npeamera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHb HU3YUYEHUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO TMOJTOTOBKY OOYYaroOmMuXcs,
HEOOXOJUMYIO MM IS BBIPAOOTKM MHMPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHUS B KU3Hb COI[MyMa, MPOJOJKEHUST O0pa3oBaHMsS B Pa3IMUHBIX OOJACTSIX, HE
CBSI3aHHBIX HEMOCPECTBEHHO C XUMUEH.

CocrapisronuMu nipeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumuss» U «OO0m@as M HeopraHuyeckas XHMHsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUH 110 HEOPTraHUYECKOU XUMUU (C
BKJIFOYCHUEM 3HAHUW U3 OOIeld XUMUHU) U opraHudeckod xumuu. dopmupoBaHue JaHHOU
CHUCTEMbl 3HAHUW TPU HM3YYCHUU IMpeaMera 00eCreynBaeT BO3MOXXHOCTb PAaCCMOTPEHUS
BCETr0 MHOTO00Opa3us BEIIECTB HA OCHOBE OOITUX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

Crpyktrypa conaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» CPOpMHpPOBaHA B MPOrpaMMe MO XUMUU HA OCHOBE CHCTEMHOTIO
NOJIX0/la K M3Y4YEHHUI0 Y4eOHOro Marepuajia ¥ O0yCIOBJI€HAa MCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUN HA ONPENCIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKou
XUMHUM BEIIECTBA pPACCMATPUBAIOTCA HA YPOBHE KIJIACCUYECKOW TEOPUU CTPOCHUS
OpPraHMYeCKUX COCAMHCHUH, a TaKXKE€ Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX
IpeACTaBICHUN O CTpOeHUH BellecTB. CBelIeHHs 00 M3yyaeMbIX B Kypce BEIIECTBaX JAr0TCs
B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJOTMYECKH aKTHBHBIX coeAuHeHuil. B
Kypce OpraHMYeCKOW XUMHUU MOJIY4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero  oOpa3oBaHUs TMEpBOHAYAJIBHBIE TMPEACTABICHUS O XHMHUYECKOM  CBS3H,
KJIacCU(UKAITMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI,
0 XMMHUYECKOU pEeaKLnH.

[Ton HOBBIM YIJIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3YYCHHBI Ha YpOBHE OCHOBHOTO OOIero oOpa3oBaHUsA TEOPETUUYECKUU MaTepuan Hu
(akTONOTMYECKHE CBEJCHHUSI O BEHIECTBAX M XMUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0Imas 1 HeOpraHuyecKasi XUMUs» O0yYalomMMCs MPEIOCTaBISETCS BO3MOKHOCTh
OCO3HATh 3HAYEHUE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOJIOJOTMYECKUX
MO3UIMH, TIyOXXKe TMOHATh HCTOPUYECKOE HU3MEHEHHE (QYHKIMI 53TOro 3aKkoHa — OT
00001aroIIe 10 O0BSICHSIONMIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHWM O BaKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U NPUMEHEHHH, & TAaKXE O XUMHUYECKHX PEaKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTIX
poTeKaHus aomnonHsercs B Kypcax 10 n 11 kimaccoB aneMeHTaMu COAEpKaHUS, UMEIOIUMHA
KyJbTYPOJOTUYECKUA U TPUKIAIHONW XapakTep. JTHU 3HAHUS CIMOCOOCTBYIOT MOHUMAHUIO
B3aHUMOCBA3W XMMHHM C JAPYTMMHM HAayKaMHd, PAacKpbhIBalOT €€ pPOJIb B IO3HABATEIbHOM M
MPAKTUYECKOMN JIeSITEIbHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MIPOIIECCY
TBOpYECTBA B OOJACTHU TEOPUH M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, T[OMOTaroT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOeMax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIHMBATh HHPOPMALUIO U NPUMEHSITh €€ s
MONOJHEHNUSI ~ 3HAHWUW,  PELICHHS  MHTEJUIEKTYyaJlbHBIX M JKCIEPHUMEHTAIBHBIX
HCCIIeIOBAaTENbCKUX 3a7a4. B menoM copepxkanue yuyeOHOro mpeamera «XuMUs» JaHHOTO



YPOBHS U3YYEHUSI OPUEHTUPOBAHO Ha (DOPMHUPOBAHKE Yy 00YHAIOUIUXCS MUPOBO33PEHUYECKON
OCHOBBI U1 TOHUMaHUs (UIOCOPCKUX HIEH, TaKUX KaK: MAaTepualbHOE E€JIUHCTBO
HEOPTraHUYECKOT0 U OPraHUYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB X COCTABOM
U CTPOCHUEM, MO3HABAEMOCTh MPHUPOJHBIX SIBICHUN MyTEM OSKCIEPUMEHTA U PEIICHUS
MIPOTUBOPEUMI MEXKAY HOBBIMU (DaKTaMH M TEOPETUUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUHU B PEUICHUU DOKOJOTMYECKUX MpoOJeM, a Takke MpolJeM cOepexKeHus
HSHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJOTMIM U MaTEpPUAJIOB.

B mnnane pemieHus 3ajad BOCHUTAHUSA, PA3BUTHUA M COLMAIM3ALMU OOYYArOMIMXCS
MPUHATBIE MPOTPAMMOM MO XUMHH TOAXOJbI K ONPEJEICHUIO COJIEPKAHUS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHHME YHHUBEPCATBHBIX Y4eOHBIX JICHCTBUH,
UMeEIoIMX 0a30BO€ 3HAYEHWE MJIA Pa3IUYHBIX BHUJAOB JEATEIBHOCTU: PEIICHUs MpoOJeM,
NOMCKa, aHaimu3a M 00paboTKM HH(OpMaLUU, HEOOXOAMMBIX JUIsl MPUOOPETEHHUS ONBITa
NPAKTUYECKOM M HCCIE0oBATEeNIbCKOW JEeATEeIbHOCTH, 3aHUMAIOUIel Ba)XXHOE MECTO B
MO3HAHUU XHMHH.

B mpakTtuke npemnojiaBaHus XUMUU KaK Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
TaKk M Ha YPOBHE CpeAHEero ooOiiero oOpa3oBaHMs, MPHU ONPENEICHUU COAEpPKATEIHHON
XapaKTepUCTUKH 1IeJIed M3Y4YeHHs MpeMeTa HaIpaBICHHEM MEePBOCTEIIEHHON 3HAYMMOCTH
TPaJIULIMOHHO TPU3HAETCS (OPMUPOBAHUE OCHOB XHMHMUYECKOW HAyKd Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON JEATEIHHOCTH YEeIOBEKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOM KyibTypbl. C METONMYECKONW TOYKM 3pEHUS TaKOW MOAXOHd K
OTIPEJICIICHUIO TIeJIeH U3yUYeHUs MPEeAMETA SBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CornacHO TaHHOW TOYKE 3pEHUs TJIABHBIMH LIETSIMU U3YUYECHHS MpeaMeTa « XUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISITOTCS :

e (QopmMupoBaHHe cHCTEMbl XHUMHYECKHMX 3HAHUN KaK BakKHEHIIeH cocTaBisIoIeh
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOIl JIEKAT KITIOYEBbIC TOHSITHS,
(dbyHIaMeHTaIbHbIe 3aKOHBI M TEOPUH XMMHH, OCBOCHHE SI3bIKa HAYKU, YCBOCHHE H
NOHMMAaHHUE CYIHOCTH JOCTYMHBIX OOOOIIEHMI MHPOBO33PEHUYECKOr0 XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH MX Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AaX MO3HAHUS BEIIECTB
U XUMHYECKMX  pEaKIui, HEOOXOAUMBIX IS  NPUOOPETeHHUS  yMEHUH
OPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBICHHM, HUMEIONIUX MECTO B
MIPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB [EATEIHLHOCTH, CBA3aHHBIX C HAOJNIOJCHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEpUMEHTa, COOJIOACHHEM MpaBUi 0e30MacHOro
oOpalieHus ¢ BEIISCTBaMMU.

Hapsiny ¢ atuMm, comepkarenbHas XapaKTepUCTUKA TIeJIe U 3a/1a4 u3ydeHus peIMeTa
B MporpaMMme IO XUMHUU YyTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH
MIPUOPUTETAMU B CUCTEME CpPeHETo o01ero oopazoBanus. CeroaHs B MPENo1aBaHUN XUMHH
B OoiblIell CTEmeHH OTHAETCs NPEANOUYTEHHE MPAKTUYECKOM KOMIIOHEHTE COJIepKAHUS
o0y4yeHHUs, OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIIYCKHMKA 00Ie00pa3oBaTeIbHON
OpraHu3alyu, BIaJCIOLIEr0 He HA0OpOM 3HAaHWM, a (YHKIHOHAIBHOW IPaMOTHOCTBIO, TO



€CTh CIOCO0aMU ¥ YMEHHUSIMU aKTUBHOTO TOJyYEHUS 3HAHUH U MPUMEHEHUS UX B pealbHON
KU3HU 711 peUICHHs] MPAKTUYECKHUX 3a7ad.

B cBa3u ¢ 3TMM Tnpu W3ydeHHH TpeaMeTa «XHMHS» JOMHHHPYIOIIEe 3HAUYCHHE
NpUOOPETAIOT TaKUE LT U 33/1a4H, KaK:

amanrtaius O0y4alomMxcs K yCIOBHSM JMHAMHUYHO DPAa3BUBAIOLIETOCS MHpAa,
GopMupoBaHUE HMHTEIEKTYaTbHO Pa3BUTONW JHMYHOCTH, TOTOBOM K camMo00Opa3oBaHHMIO,
COTPYIHHYECTBY, CAMOCTOSTEIHHOMY TPHUHATHIO TPAMOTHBIX pPEIICHWH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU U MX IPUMEHEHUEM;

dopMupoBaHuE y O0OYyYarOIIMXCSI KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM),
MUMEIOIINX YHUBEPCAIILHOEC 3HAUCHWE IS PAa3IMYHBIX BHIOB JIEATEIHHOCTH: PEIICHHS
npo0JsieM, MOUCKa, aHaiu3a U o0paboTKu MH(GOPMAIMN, HEOOXOAUMBIX JIJISi MPUOOpETEeHUs
OTIBITA JICATEIHLHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHMM XUMUH, a TAKXKe IS
OLIGHKH C TIO3WIMHA DKOJOTHYEeCKOW Oe30MacHOCTH XapaKTepa BIHSHHS BEIIECTB |
XUMHAYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE  TIO3HABATEIHLHBIX HWHTEPECOB, HWHTEIUIEKTYalbHBIX ¥  TBOPYECKHUX
CHIOCOOHOCTEH 00ydaroNIUXCs: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBHIC 3HAHUS
N0 XMMHH B COOTBETCTBUHU C KH3HCHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BAaTh COBPEMEHHBIC
MHPOPMAITMOHHBIC TEXHOJOTHH [JIsl TIOMCKAa W aHaM3a y4eOHOW W HAyIHO-TIOMYJSPHON
UHPOPMAIIH XUMUIECKOTO COJIePIKAHUS;

dbopMupoBaHUE U pa3BUTHE Yy OOYYAIOIIUXCS AaCCOLMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS,, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, TpPU I[UJIAHUPOBAHMM M  TPOBEJICHUU XUMUYECKOIO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy OOyd4aromuxcs yOeXJIEHHOCTH B TYMaHUCTHYECKON HaIpaBJICHHOCTU
XUMHH, €€ BaXXHOM poJM B pEHICHUH TH00aNbHBIX MTPOOJIEM  PalMOHAIBLHOTO
IPUPOJIOTIOIH30BAHUS, TTOMOJIHEHUS YHEPTEeTHYECKUX PECYPCOB U COXPAHEHUS MPUPOIHOTO
paBHOBECHSA, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K TPHUPOJE U CBOEMY
3I0POBBIO, @ TaKXKe NPUOOPETEHUS ONbITa HCIOJIB30BAHMS TOJYYEHHBIX 3HAHUW IS
NPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueOGHOM 1utane cpemnHero oOmiero oOpazoBaHHUs NpeaMeT «XuMmus» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMpeAMETHOI o0nactu « ECTecTBEHHO-HayUHBIE MTPEIMETHD.

OO1ee ynco 4acoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMHUH, Ha 0230BOM YPOBHE CPEIHETO
obmrero oOpaszoBanus, coctabisier 68 yacos: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Hezielni0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUuX BewlecTB. l'oMonorus, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IPEBPALLCHUI0 OPTaHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKuil), mnuposu3. IllpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp»,  MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTAaHU3M YEJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(puUKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIIHsI C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoMm Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJHUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METOABl HM3YyYEHHsI BEIIECTB M MX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CHUHTE3, KiacCcU(UKalusi, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: nUIIEeBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUI,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas aucconuanus. CHiibHBIC U clla0ble AnekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnoB B llepuonnyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB U MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB OBITOBON XUMHUHU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUN, SBISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMEeTHbIM). HaydHo-MeTonuueckol OCHOBOWM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTra «XUMHUS» Ha YpPOBHE CPEIHErO
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJEHUS JUYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHME INOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwiI 0€30MacHOro oOpalleHus ¢ BeEHIeCTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (YHIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOISAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JIeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJEOJIOTHUHU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEIIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BaXHOM pOJIH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIEr0 MUpPA U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
perieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYaLUAX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpClIMGTHLIe) O6IIICHay‘IHBI€ MMOHATUA, OTPAKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIMUII, TUIIOTC3a, 3AKOHOMCPHOCTDb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajJaBasi MapaMeTpbl W KPUTEPUH MX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS ISl O0OBSICHEHUS OTNIENbHBIX (PAaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYKIeHUs (MHIYKTUBHBIC, JACAYKTHUBHBIE, TIO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIMIA.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIsi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENbHO TPOTHO3MPOBATH €0 Pe3ylbTaTr, (HOpMYIUpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpXKAHUS, CIPABOYHBIE IOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManUU, HEOOXOAUMON JJisI BBINOJTHEHUS Y4YEOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMel pe3yJbTaTOB TMO3HABATEIBHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHPOBATH BHIBOJBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJadyd, KOHTPOJIUPOBaTh M TO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.



NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHble pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTaBICHUM O XUMHUUYECKOM  COCTaBIsIONIEH
€CTEeCTBCHHO-HAYYHONW KapTHHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71au
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIMINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAsI
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass M COKpalléHHAs), MOJb, MOJISIpHAS
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
paauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUIN Psii, TOMOJIOTH, YTJICBOJIOPOIHI,
KHUCIIOPOJI M a30TCOAEPIKAIINE COCOUHEHHUS, MOHOMED, IMOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COSIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXanme B OCHOBE MOHMMaHUs IMPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
ABJICHUN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHWM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TEbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHBbIE MPU3HAKU TOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOM)
dbopMyn  OpraHMYecCKMX BEIIeCTB MW ypPAaBHEHWA XWMHUYECKHX PEaKIIHi,
M3TrOTaBIUBATh MOJIENM MOJIEKYJ OPraHMYECKHX BEIIECTB JIA WJUIIOCTPAIMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yUYEHHBIX
OpraHWYECKUX BEIIECTB IO WX COCTaBy U CTPOEHUIO K OINPeIeIEHHOMY
KJIacCy/Tpynme CcoeAuHeHU (yrieBOAOPOMABI, KHCIOPOJI U a30TCOACpIKaIINe
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUMHEHHUSI), J1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir HomeHkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, AaleTUJICH,



ATUJICHTIIUKOJb, TIULEPUH, (eHol, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTE€ApUHOBAsI KUCIIOTA, TIII0K03a,
dbpykTo3a, KpaxmMall, HeJI0a03a, TJIUIUH);

c(hOpPMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHUsI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3nYecKkue MU XMMHYECKHME CBOWCTBA TUIMYHBIX TNPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbUHAsI M YKCYCHAs KHUCIJIOTHI, TJIHOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCJIOTA), UUTFOCTPUPOBATh TCHETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIONIMX XHMHUUYECKHUX PEAKIUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
ChIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
IPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HUCXOIHBIX
BEILECTB WX NMPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIb3YEMBIX B XUMHUU MIPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SIBICHUN (HAaOJII0JICHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS MJIA NPUHITUS pPEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOTH30BAHUS XHMHUYECKOM
MOCYZIOM W JTa0OpaTOPHBIM OOOpPYIOBaHHEM, a TaKKe TMpaBWia OOpaIeHus: C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIpEeBpaIEHUs] OPraHUYECKUX BEIIECTB MIPU HArpeBaHUM, MOJTyYCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OpPraHUYeCKUX
BEIECTB, JCHATYpaIis OEIKOB MPH HArPEeBAaHWH, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MAaCHOCTU TMpU OOpallleHuH C
BelllECTBAMU U JIA0OPATOPHBIM O0OpPYAOBAHUEM, MPEACTABISATH PE3YIbTATHI



XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPAaBHEHUH COOTBETCTBYIOLIUX
peakuuid ¥ GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJYYaeMYyK0 U3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1[€J1eCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolleld MPUPOIHON Cpenbl, OCO3HABATh
OMACHOCTh BO3JECHCTBUS Ha KUBbIE OPraHUW3Mbl OMNPENEIEHHBIX OPraHHMYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpuMmepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUSI HX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaloIIUXCsl ¢ OrPAHMYEHHBIMU BO3MOXKHOCTSMH 37J0POBbS: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaxX TIO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHUI;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



11 KVIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUU B TO3HAHUU SBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METANTMYECKAasi, BOJIOPOJIHAS ), KpUCTAIUIMUECKasl peméTka,
TUNBl ~ XUMUYECKHUX  PEaKlUil, pacTBOp, DJCKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJEKTPOJIUTHYECKAST JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW PEaKINKM, XUMHUYECKOE PAaBHOBECHE); TCOPUU M 3aKOHBI (TEOpusl
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuil 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsS W MPEBPAILLEHUS SHEPTHUU
OpU XMMHYECKHUX pPEaKLMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3BIK XHMHH,
MUPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUSA NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIOrMuecKHue CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 0€30MaCHOM HCIIOIb30BAaHUN BAaKHEHIINX HEOPTaHHMUECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU IEATETbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBbIE IMPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIH30BaTh XMMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEIMIECTB W  YpPaBHEHUW XMMHUUYECKHX  pEaKIui,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
W3BECTb, HETAILIEHAS] U3BECTh, MUTHEBAs COJA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMUSX PAa3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOHAs) B COCAUHEHUSIX, THII
KPUCTAJJIMYECKOW PEIETKH KOHKPETHOrO BelllecTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CPeAbl B BOJHBIX paCTBOPaX HEOPraHHMUYECKUX
COCIMHCHUIA,



c(hopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBATh MPUHAJIE)KHOCTh
HEOPraHUYECKUX BEHIECTB MO HX COCTaBY K OMNPEACIEHHOMY Kiaccy/rpymrme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /JI.
N. MenaeneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanyueckoit CUCTEMBI
XuMu4yeckux djemeHtoB JI. M. MenneneeBa, MCHOb3ys MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTaINY, «QHEPTeTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
1o nepuojaam u rpymnmnam [lepuoandyeckoit cucTeMbl XUMUYECKUX di1eMeHTOB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB  pPAa3IMUHBIX  KJIACCOB,
MOATBEPKJaTh CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEIIIECTBAMU C MMOMOILbIO YPABHEHU COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIacCCU(UIUPOBATH XUMHYECKHE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIOLIUX BEIIECTB, TEINIOBOMY
sbdexTy peakiuu, U3MEHEHUIO CTENeHEH OKHUCIIEHMs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuy, y4acTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABJISTH YPaBHEHHUS PEAKUUN pPa3IUUHbIX
THUIIOB, TIOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMi HOHHOTO OOMEHA, YUUThIBAS
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKUUH UAYT JO KOHIA;

c(hOpMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBII COCTaB pa3IMYHbIX HEOPraHUYECKUX BEUIECTB, PaClO3HABAThH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
3THUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUIECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle llarense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBIIIJIEHHOTO IMOJYYEHUsS CEPHOW KHCIOTHI, aMMHaKa, a
Takke Cc(HOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTMYECKHUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;



c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C UCIOIb30BAHUEM
MOHSATUS «MAaccoBasi JOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUH Ta30B
MPU XUMUYECKUX PEaKIMSIX, MACChl BEIleCTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEILIECTB, TEIJIOBOTO 3(deKkTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEIIECTB, MPEBPALICHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MIPaBUJia MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U J1TabopaTOpHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs ¢
BEII[ECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIbBITOB,;

c(hOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIIEPUMEHT (pa3fioKeHUEe MEePOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTtopa,
ONpPEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO YHUBEPCAJIBHOTO
WHJUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW peakIuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peakiuu Ha cyibdar-, kKapOoHAT- |
XJIOPU/I-AaHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4u IO
TemaM «Metamne» u «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0€30MacHOCTH TIpU OOpaIlleHHUH C BEIIeCTBaMU U JJabOPaTOPHBIM 000PYIOBAHHEM,
NPEJICTABIATh PE3yJNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIOUIMX PEaKIUid U (OpMYyIHpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHMM  coOMoAaTh  IpaBWja  AKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXpaHEHHMsI CBOEr0 3[I0POBbS U OKPYXKAIOMIEH MPUPOIHOW CpEellbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl yMEHBLIECHUS H
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsi 0OY4YaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE
MPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHHS BEIIECTB H
XUMUYECKUX SIBICHUN;

JUISL  CIENBIX W CIa0OBUIANIUX OOYyYaloONIUXCsi: YMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiing mis 3anucn XHMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKkoOi XUMHH, €€
1 1
BO3HUKHOBEHHE, PAa3BUTHE U 3HAUCHHE 05.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 coequaeHuit A. M. byrneposa, eé 1
5 HIEPORa, 12.09.2023
OCHOBHBIC TTOJIOKCHHUS
[IpencraBienue o kaaccuPUKau
oprannueckux BemiectB. Homenkinatypa
3 1
(cucTemaTuyeckas) U TPUBUATIbHBIC 19.09.2023
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH PsIJT 26.09.2023
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTENHN AIKAHOB 03.10.2023
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
P 10.10.2023
OTUJIEH U NIPOMUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEHN AIIKEHOB 17.10.2023
[Tpaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY 24.10.2023
9 Anxanuensl. byranuen-1,3 u 1
MetunOyraauen-1,3. [lonyuenue 14.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYSCKUHN PsiI. ATICTHIICH —
FHNCCKIH P Al 21.11.2023
MIPOCTEHIIIHIA MTPEICTABUTENh ATKHHOB
11 Brruncnenus 1o ypaBHEHHIO XUMHYECKOM
peakiumn 28.11.2023
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB 05.12.2023
I'eHeTnyeckas CBS3b YIIEBOIOPOIOB,
13
MPUHAIEKANTUX K Pa3IMYHbIM KilaccaM 12.12.2023
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:
14 MPUPOIHBIN T'a3 U MOIMyTHBIC HePTIHBIC
PHPOA YTHEIC HE() 19.12.2023
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!
15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
PHpoA yrHbIe Hel 26.12.2023
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 16.01.2024
[IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
17
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 23.01.2024
18 MHoOTroaTOMHBIE CIIUPTHI: ITUIICHTIIUKOIb U
TJIUIEPUH 30.01.2024
@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
19 .
1 XMMUYECKHEe CBOMCTBA, IPUMCHCHHE 06.02.2024
20 Anbnerunsl: GopMaibaerua U
aneTranbAerul. AueToH 13.02.2024
OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 20.02.2024




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHUCIIOTBI» 27.02.2024
CreaprHOBasI U OJICMHOBAS KUCIIOTHI, KaK
23 NIPEICTABUTENN BBICIINX KapOOHOBBIX
P P 05.03.2024
KHCJIOT
MpUia Kak COJIM BBICIIAX KapOOHOBBIX
24 N
KHCJIOT, KX MOIOIIIEE IEUCTBUE 12.03.2024
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC
25 KapOOHOBBIX KUCIIOT. | MAPOIN3 CIIOKHBIX
P P 19.03.2024
3¢upos
26 JKupsl: THAPOIN3, PUMEHEHHE,
OuMoJIoTHYECKasi pOJIb )KUPOB 02.04.2024
VYrneBopl: cocTaB, KilaccupUKaIius.
27 Baknelimme npeacTaBUTENN: TIII0K03a,
pel 09.04.2024
dbpykTo3a, caxapo3a
08 Kpaxmai u 11e/m110103a Kak IpyupoTHbIe
MTOJIMMEPHI 16.04.2024
KoHTposbsHas paboTta 1o paszaeny
29 «Kucmnopoaconepxkaie opraHn4ecKkue
POACOACPKAnE Op 23.04.2024
COEUHEHUD)
30 AMMHBI: METUJIAMUH U aHUJIUH
30.04.2024
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC
31 OopraHMYecKHe COeIUHEHNS, UX
P A 07.05.2024
ouosnornyeckoe 3HaueHue. [lenTuanl
benku kak mpupoHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS 14.05.2024
33 OCHOBHBIE HOHATUA XUMUU




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

21.05.2024

OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1 91.05.2024
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

05.09.2023

[Tepuonnueckuii 3akoH u [lepuoanueckas
CHCTEMa XMMHUYECKHX djieMeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

12.09.2023

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyMIaM U eproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3ementoB /(.M. Menaeneena B
Pa3BUTHUU HAYKH

19.09.2023

CTpOCHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

26.09.2023

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

03.10.2023

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

10.10.2023




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHUUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

17.10.2023

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

24.10.2023

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

31.10.2023

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

14.11.2023

11

DIeKTpouTHYeCcKas aucconuanus. [lonarue
0 BoJiIopoiHOM Tiokasarene (PH) pactsopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

21.11.2023

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJiei

28.11.2023

13

KonTponsHas pabota no pazzaeny
«Teopernyeckre OCHOBBI XUMUM»

05.12.2023

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue ¢puznyeckre cBONCTBa
METaJJIOB

12.12.2023




15

CrinaBel METAUIOB. DJNEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

19.12.2023

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUUIOB (HATPUH, KaJui, Kaablui, Maraui,
AIIOMHHMI) U UX COETMHEHUN

26.12.2023

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

16.01.2024

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CcoeqUHEHNN

23.01.2024

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

23.01.2024

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

30.01.2024

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

06.02.2024

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U
UX COEIUHEHUIN

13.02.2024

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

20.02.2024

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

27.02.2024

25

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COEIMHEHUN

05.03.2024

26

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncinenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

12.03.2024

[Ipaktuyeckas padora Ne 3. «Pemenne

27 1
iKcnepnMeHT"anLme 3a/1a4 110 TeMe 19.03.2024
Hemerannsr"»
28 KonTponsHas pabora no temam «MeTtasibi» 1
n «HemeTamen 02.04.2024
Heopranudeckne u opraHMdecKrue KACIOTHI.
2 H 1
9 €OpTraHNYeCKUe U OPraHuIeCKUe 09.04.2024
OCHOBaAHHS
AMpoTepHBIC HEOPTaHUYECKHE U
opraHuyeckue coenuHenus. [ eHeTnueckas
30 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX 16.04.2024
BCIICCTB
Pomnp xuMuu B 00ecIieueHuH YKOJI0THIECKO,
31 i i O 1
SHEPTETUYECKOU U MUIIEBON OE30TIaCHOCTH, 93.04.2024
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX
32 1
anHm“max MIPOMBIIIIICHHOTO TOJTyYSHUS 30.04.2024
Ba)KHEUIIINX BEIIECTB
33 q 1
€JIOBEK B MHPE BEIIIECTB U MaTepPUaJIOB 07.05.2024
34 X 1
UMUS U 37I0POBBE YETIOBEKA 14.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






