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MOACHUTEJIbHAS 3AIIMCKA

[IporpaMMa mo XMMHM Ha YpPOBHE CpeqHero obOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit deneparumny,
TpeOoBaHMil K pe3yJbTaTaM OCBOEHUS (eepalibHOil 00pa30BaTEeIbHOM MPOrpaMMBI CPETHEro O0IIero
obpazoBanus (DPOII COO), mpexacrapineHHbIx B DefepalbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yuérom KoHuenumu mnpenomaBaHusi ydeOHOro mpeaMera «XUMUS» B
oOpa3oBaTenpHbIX  opraHmzanusx  Poccuiickoit ~ ®epepauuu, — pealu3ylOUIMX  OCHOBHbBIE
oOpa3oBaTeNnbHBIE TMPOTPAaMMBbl, W OCHOBHBIX MOJIOKeHHH «CTpaTernu pa3BUTUS BOCHHUTAHUS B
Poccuiickoii @enepanuu Ha nepuox 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa P® ot 29.05.
2015 Ne 996 - p.).

OcHOBY 10/AX0JI0B K pa3paboTKe MpOorpaMMbl MO XMUMHH, K OIpeNeieHHI0 OOIIed cTpaTeruu
0o0y4eHHsl, BOCIIUTAHUS U PA3BUTHS OOYYAIOUIMXCS CPEICTBAMHU Yy4eOHOTO MmpeaMera «XUMUs» s
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KoOHIenTyaimbHble mnojoxkenuss PI'OC COO o
B3aUMOOOYCIIOBIIGHHOCTH LeJIeH, COJepXKaHUs, pe3yJbTaToB OOydYeHUs U TpeOOBaHUH K YPOBHIO
MOJrOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0pa3zoBaHue, MOJTy4yaeMOoe BBIITYCKHUKAMH 00I1e00pa3oBaTebHON OpraHu3allui,
SBIISICTCS HEOTHEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEpIIAIOLINM STaroM
peayi3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOH CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OTU IEHHOCTH KacaloTCs IO3HAHHUS 3aKOHOB
npupoibl, (HOPMHUPOBAHUSI MHUPOBO33PEHHUST M OOIIEH KyIbTyphl YeNOBEKa, a TaKXKe 3KOJOTHYECKH
000CHOBAaHHOTO OTHOILEHUSI K CBOEMY 3/0pPOBbIO M MPHUPOAHON cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOydarolUXcs Ha YpPOBHE CpPEIHEro oOImero ooOpa3oBaHUs CPEACTBAMU Y4EOHOTO
npeaMera «XUMHs», COJEpKaHUE M MOCTPOCHHE KOTOPOro ONpe/eleHbl B MPOrpaMMe M0 XMMHUU C
yu€ToM cnenuUKH HAayKH XUMHH, € 3HaueHUs B MO3HAHUHM TPHUPOJABI U B MaTEPUAIBHOW >KU3HU
o0miecTBa, a TaKke C Y4€ToM OOMMX IeNieil M NPUHIUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero ol1ero oopazoanus B Poccutickoii deneparium.

XUMHSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPAeT OCO0YI0 pOjib B COBPEMEHHOU
IUBWIM3AIMN, B CO3JaHUM HOBOW 0a3pl MaTepHalbHOW KynbTyphl. OHa BHOCHT CBOW BKIAJ B
dbopMupOBaHUE PAIMOHAIBHOIO HAYYHOTO MBILIUICHHUS, B CO3JaHHE IIEIOCTHOTO MpPEICTaBICHUS 00
OKpY’KaloIIeM MUpE KaK O €IUHCTBE MPUPOABI U YelloBeKa, KOTOpoe (POPMHUPYETCsl B XUMHU HA OCHOBE
NOHMMaHMS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYSl C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHs CTajla HEOThEMIIEMOU
YacThI0O MHPOBOH KYJIBTYphI, HEOOXOIMMBIM yCIIOBHEM YCIEIIHOTO TPyJa M KU3HH KaXIOTO WieHa
oOmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MJaTelibHas, KaK HayKa BBICOKUX TEXHOJOTUMN
HamnpaBlieHa Ha PElICHHE TMI0OANBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOMH,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKO 0€30MacCHOCTH M OXPaHbl 310POBbSL.

B coorBeTcTBMM € OOmMMMHM LEISIMM M OPUHIUIIAMU CpeJHEro oobmero obpa3oBaHus
congepxanue mnpenmera «Xumus» (10-11 kmaccbl, 06a30BbIf ypOBEHb M3Y4EHHS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY OOYYaroImuXcs, HEOOXOIUMYIO UM s
BBIPAOOTKM MHMPOBO33PEHUECKHUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIMyMa,
MPOJODKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocCTaBIsIOMUME TIpeMeTa « XUMUS SBISIFOTCS 0a30BbIe Kypchl — «OpraHuveckas XUMUSD) H
«OOmias ¥ HeopraHuveckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHUN IO HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHUEM 3HAHUN W3
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oOuiel XuMuM) U opraHuyeckol xumuu. OOpMHUPOBAHUE JAHHON CUCTEMbI 3HAHUN IIPU U3YyUYEHUU
npeaMera oOecrneynBaeT BO3MOXHOCTh PAacCMOTPEHHMS BCETO MHOTOOOpa3Hsl BEIIECTB Ha OCHOBE
OOLIMX MOHITUN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa cojepxaHus KypcoB — «OpraHuueckas xumus» U «OOmas M HeopraHudeckas
XUMHS» CHOPMHPOBAHA B IpOrpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOIO IMOJXOAAa K H3YyUYEHMIO
yueOHOro Marepuana U OOYCJIOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMHA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOW XHUMHUHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHM CTPOCHHUS OPTaHUYECKUX COEAMHEHMMH, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKUX M 3JCKTPOHHBIX MPEJCTAaBICHUN O CTpoeHWHU BemiecTB. CBeneHHus 00
M3y4aeMbIX B Kypce BEIIEeCTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB /10 CIOXKHBIX OMOJIOTHYECKH
aKTUBHBIX coeJIMHEHUH. B Kypce opraHnyeckoil XMMHUHU MOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs NEPBOHAYAIBHBIC INPEICTABICHUS O XUMHMUYECKOW CBS3H,
KJacCU(UKAMOHHBIX TMPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOICTB BELIECTB OT HX CTPOEHMS, O
XUMHUYECKOHN PEaKIINH.

[Ton HOBBIM yrioM 3peHuss B mpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
M3Y4YEHHbII Ha ypOBHE OCHOBHOro 00mero oOpa3oBaHMs TEOPETUYECKUII MaTrepuayl U
(akToNIOrMYeCKHe CBEIEHHsS O BELIECTBaX M XHWMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0masi ¥ HeopraHuyeckas XuUMUS» OOYyYalolUMCS MPEIOCTABIAETCS BO3MOXHOCTH OCO3HATh
3HaYeHHE NEePUOJIUYECKOr0 3aKOHA € OOLIETEOPETUYECKUX M METOJOJOTMYECKHX IMO3ULUH, Iiy0Oxe
HOHATh MCTOPHUYECKOE M3MEHEHHE (YHKLHMI 3TOro 3aKkoHa — OT 00oOIaronel 10 oOBsACHSIOMmEH U
IIPOrHO3HUPYIOIIEH.

EnvHasg cucremMa 3HaHUMM O Ba)KHEHIIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHUH, CBOWCTBAX U
IIPUMEHEHUH, a TAK)K€ O XMMHYECKHMX PEaKIMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHUS
nomnonHsercsa B Kypcax 10 u 11 knaccoB anemMeHTaMu cofepKaHMsl, UMEIOIIUMHU KYJIbTYpPOJIOTHYECKUI
U TIPUKJIAAHON XapakTep. DTH 3HAHHUSA CIOCOOCTBYIOT IMOHMMAHHUIO B3aMMOCBSI3U XUMHH C JPYTUMHU
HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIbHOW U TPAKTUYECKOW JEsTeNbHOCTH YeJOBEKa,
CIOCOOCTBYIOT BOCIIUTAHHUIO YBaXXEHHs K IPOLECCY TBOPUYECTBA B 00JaCTU TEOPUMU M MPAKTHUECKUX
NPUIOKEHUH XHMHH, MOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX NPO0OJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIMBATh HH(POPMALUIO U IPUMEHSTh
e€ A TONOJHEHUs  3HAHMH, PELIEHUS  MHTEUIEKTYalbHBIX M JKCIIEPUMEHTAIBHBIX
UCCIIeIOBATENbCKUX 3a/ad. B menoM conepkaHue ydeOHOro mpeamera «XHMHsS» JaHHOTO YPOBHS
U3y4YEeHHUsS OpPUEHTHPOBAHO Ha (popMHpoBaHHE Yy OOYyYarOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS
noHuMaHuad (GUWIOCOQCKUX HUACH, TaKUX KaK: MaTepUalIbHOE €JAMHCTBO HEOPraHWMYEeCKOro |
OpPraHMYECKOT0 MUPa, 00YCIOBICHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, [T03HABAEMOCTh
IIPUPOJIHBIX SIBJICHUNM MYTEM SKCHEPUMEHTA M PELIEHUs MPOTUBOPEUUH MEXIYy HOBBIMU (aKTaMu U
TEOPETUYECKUMHU TPENNOChIKAMHU, OCO3HAHHWE POJIM XMMHUH B PEIICHUM 3KOJIOIMYECKHX Mpobiem, a
TaKXke IMpobseM cOepexeHUs HYHEPreTHUECKUX PECYpCOB, ChIPbs, CO3AAHUS HOBBIX TEXHOJOIMH M
MaTepUaOB.

B nnane pemenust 3ajay BOCIUTAHUSA, Pa3sBUTHA M COLMATIM3ALMU OOYYAIOLIMXCS MPUHATHIC
IpOrpaMMOil MO XHMMHMHM TMOAXOJAbl K OIPEAEICHUI0 COJIEp)KaHUsS U TOCTPOEHUS IpelMeTa
peayCcMaTpuBaOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN, MIMEIONINX 0a30BOE 3HAYCHHE
JUISL Pa3IMYHBIX BHJIOB JIEATEIBLHOCTH: pEIICHUs TMpoOjieM, TOWCKa, aHaimu3a U 00paboTKH
uHbopMaluy, HEOOXOIUMBIX Jsi TNPUOOPETEHHUs OIbITa NPAKTHUYECKOH M HUCCIIEN0BATEIbCKOM
JEATEIIBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUU XMMHUH.



B mpaktuke mpernonaBaHUs XMMHUHM Kak Ha YpOBHE OCHOBHOTO 0OOIIero oOpa3oBaHuUs, TaK M Ha
YpOBHE CpeHero o0Imiero oopazoBaHusi, Mpu ONpeAeNIeHUN COAepKATeIbHON XapaKTepUCTHKHU 1esen
M3Y4YeHUs TpeaMeTa HalpaBJICHUEM IEePBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHYECKOW HAyKH Kak OO0JIaCTH COBPEMEHHOTO0 €CTEeCTBO3HAHUS,
MIPAaKTUYECKON JAESATEIBHOCTH 4YEJIOBEKa M Kak OJHOIO0 W3 KOMIIOHEHTOB MHUpPOBOM KyJbTypbsl. C
METOJAMYECKOM TOYKH 3PEHMs] TaKOM MOAXOJA K ONPENEICHUIO 1LieJied W3yueHHUs MpeaMeTa SBIISAETCS
BIIOJIHE OINPAB/IAHHBIM.

CornacHo JaHHOH TOYKE 3pCHHSI TJIABHBIMU IEJISIMHA U3YyYCHUS TpeaMeTa « XUMHUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBISIIOTCS:

(GhopMHPOBAaHHUE CHCTEMbI XUMUYECKUX 3HAHUIN KaK BKHEUIIIECH COCTABIISIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KIFOYEBBIC MOHATUS, (PyHIaMEHTaIbHbIC 3aKOHBI U TCOPUHU
XUMHH, OCBOCHHE s3blKa HAyKH, YCBOCHHE M TOHHMaHHE CYIIHOCTU JOCTYMHBIX OO0O0OIIeHUN
MHPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHHE C HICTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;
dbopMUpOBaHUE U Pa3BUTHE MPEICTABICHUA O HAyYHBIX METOJaX MO3HAHMS BEIIECTB M XUMUYECKUX
peakiuii, HEOOXOAMMBIX JJs MPHOOPETEHUS YMEHHW OPHEHTUPOBAThCI B MHUPE BEIIECTB U
XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B IPUPOJIC, B MPAKTHUECKON U MOBCETHEBHON KU3HH,
pa3sBUTHE YMEHUH U CIIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJCHHEM U OOBSCHEHHEM
XUMHUYECKOT0 HKCIIEPUMEHTA, COOJII0IEHHEM TPaBUII 0€30M1acCHOT0 0OpaIleHHs ¢ BEIECTBAMH.

Hapsiny ¢ »TuMm, coaepkaTesibHas XapaKTepUCTHKa LieJed W 3aad M3yueHus MpeaMeTa B
mporpaMme Mo XMMHHM YTOYHEHa M CKOPPEKTHPOBAHA B COOTBETCTBHUM C HOBBIMH NPHOPUTETAMHU B
cucteme cpeaHero odmero oOpasoBanus. CeroiHs B MpPENOAaBaHUM XUMHH B OOJIbLICH CTENEeHU
oTHaéTcsl MPEANOYTeHUE MPAKTUYECKOW KOMIIOHEHTE COoJIep:KaHusi OOydeHHUs, OpUEHTHPOBAHHOW Ha
MOJIFOTOBKY BBIMMYCKHUKA 00I111€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIEro He HAOOpOM 3HAHUU, a
(GYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMH aKTHBHOTO TIOJNyUCHUS 3HAHUH U
MPUMEHEHUS UX B PEAIbHON KU3HU JIJISl PEIICHUs MPAKTUUECKUX 3a/1a4.

B cBsizu ¢ 3THM npu M3yueHUM MpeaMeTa «XUMUs» JOMUHUpYIOILee 3HaueHHe MPUOoOpeTaroT
TaK{e LEeNH U 33]]a4i, KaK:

afanTtanys OoOydYaloIIUXCs K YCIOBHSIM JIMHAMUYHO DPa3BUBAIOILIETOCS MUpa, (HOpMHUpPOBaHHE
WHTEIUICKTYaJTbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM;

dbopMupoBaHre y 00ydYaIOMUXCS KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIUH), MMEIOIINX
YHHUBEPCAJIbHOE 3HAUYEHUE JUIsl PA3JINYHBIX BUJOB AESATEIbHOCTHU: pELICHUs NMpo0seM, IIOUCKA, aHaIu3a
u 00pabOTKM HMHPOpMAIMH, HEOOXOIUMBIX MJii MPUOOPETEHHUS OIbITa JESTENbHOCTH, KOTOpas
3aHMMAaeT BAKHOE MECTO B IIO3HAHUU XUMHH, a TAaKXKE IS OLEHKH C IMO3UIHUI SKOJIOTHYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XMMHYECKUX IPOILIECCOB HAa OpraHU3M 4eJIOBeKa U
MIPUPOJHYIO CPENY;

pa3BUTHE TI03HABATEIbHBIX HWHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs: ClocOOHOCTH CaMOCTOSITENILHO PUOOPETaTh HOBBIE 3HAHUS 110 XUMUU B COOTBETCTBUH
C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIOIB30BAaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIC TEXHOJOTHUHU JIJIs
MIOWCKA ¥ aHAIK3a y4eOHOW U HAYYHO-TIOMYJIAPHON HH(DOPMAITIH XMMHUYECKOTO COCPIKAHUS;

dbopMupOBaHHE M pPa3BUTHE y OOYYAIOLIUXCS ACCOLUMATHUBHOTO U JIOTHYECKOIO MBIIUICHUS,
HaOJII0IaTEIbBHOCTH, COOPAHHOCTH, aKKypaTHOCTHU, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH,
IIPH TUIAHUPOBAHUH U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIHTAHUE y O0yUaromMXcs YOSKKIEHHOCTH B T'YMaHUCTUYECKOW HANPABIEHHOCTH XUMUH, €¢
BaYKHOM pOJin B pCIICHUHA ri100aIbLHBIX HpO6J’I€M PpalOHAJIBHOI'O IIPHUPOAOII0JIB30BaHMs, IMOITOJTHCHUA
DHEPTETHUECKUX PECYPCOB M COXPAHEHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXHOro OTHOIICHHWS K TPUPOJE W CBOEMY 3/0pOBBIO, a TakXke IPHOOPETEHHS OIbITa
UCTIONIb30BAHUS TIOJTyYCHHBIX 3HAHUI /ISl IPUHATHSA TPAaMOTHBIX PELICHUH B CHTYaIUsIX, CBI3aHHBIX C
XMUMUYECKUMU SIBICHUSMHU.
B yuebHoM 1utane cpeanero oOuiero oopa3zoBaHus mpeaMer « XuMus» 6a30BOro YpOBHS BXOIHUT
B COCTaB MpeIMEeTHOI obsacTu «EcTecTBeHHO-HAYYHbIE TPEIMETHI.
OOmiee 4nciio 4acoB, OTBEAEHHBIX JUIS M3YyYCHHUS XUMHUH, Ha 0a30BOM YpOBHE CpEIHEro OOIIero
oOpa3zoBanusi, cocrapisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kiacce — 34 yaca (1
4ac B HEJEIIO).

COAEPXAHUE OBYYEHUASA
10 KJIACC
OPI'AHHUYECKAY XUMUA

TeopeTudyeckne 0CHOBbI OPraHUYeCKOH XUMHU

[IpeameT opranndyeckoit XuMuU: €€ BOSHUKHOBEHUE, PA3BUTHE 1 3HAYCHHE B TIOJYYCHUH HOBBIX
BEIIECTB W MaTepuayioB. Teopus CTPOEHHsI OpraHuueckux coeauHeHudt A. M. bytieposa, eé
OCHOBHBIC TOJIOKEHUSI. CTPYKTypHBIE (HOPMYJIBI OPraHWYECKUX BEIIECTB. [ OMOJIOTHSA, H30MEpPHS.
XuMHYecKasi CBSI3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIC ¥ KPaTHBIC CBSI3U.

[IpencraBienne o KiacCH(PHUKAIMU OPraHUYECKUX BemecTB. HoMeHKIaTypa opraHMYecKHx
COCIMHEHUI (cUCTeMaTHuUecKas) U TPUBHAIBHBIC Ha3BaHHs BAKHEUIINX MPEACTABUTENCH KJIacCOB
OpPTraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3yYEHHs] BEIIECTB W UX MPEBPALICHUN: O3HAKOMIICHHE C
oOpasmamMu OpraHMYEeCKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHHUE MOJICKYII
OPTraHWYECKUX BEIIECTB, HAOJIOJCHHE M OMHCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB IO IMPEBPAIICHUIO
OpraHWYECKUX BEIIECTB MPU HarpeBaHuH (IJIaBJieHHE, OOYyTJIMBAHKUE W TOPCHHUE).

YraeBogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKMH psia. MeTaH U 3TaH — MpocTeuue
MPEJICTAaBUTENIN aTKaHOB: (DU3MUECKHe U XUMHUYECKHE CBOMCTBA (PEaKIMU 3aMEUICHHs] U TOPEHHUs),
HAXOXJIEHUE B MPUPO/IE, OJyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUW PsiA. DTUIEH U TMPONWIEH — MpOCTeuIne
MPEJACTAaBUTEIM  AJKCHOB: (HU3WYECKHEe MW XUMHUYECKHE CBOWCTBA (PEaKIUu TUIPUPOBAHMSI,
raJIOTeHUPOBAHUS, TUPATAIINH, OKUCJICHHSI ¥ TIOJTUMEPHU3ALINN ), TIOJIyYCHUE W IPUMEHEHHE.

Ankanuensl: Oytamamen-1,3 u wmetwnOyTtaauen-1,3: cTpoeHHe, BaKHEHWIINE XUMHUYECKHE
cBoOMCTBA (peakuus nmoaumepusanuun). [lorydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHYECKHUI psifl. AUETHIIEH — MPOCTEHIINi
MPEJICTAaBUTENIb AJIKUHOB: COCTaB, CTpOeHHUE, (HU3MYecKrne W XHUMUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TAIOTCHUPOBAHUS, TUAPATAIIUN, TOPEHHUS ), TOJIyYCHHE U PUMEHECHHE.

Apensl. beHszon: cocraB, cTpoeHWe, QUINYECKUE U XHMHYECKHME CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS ¥ HHUTPOBAHWA), TOJy4YeHHE W TpUMEHeHHe. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue Ce0UCMBA (peaKyuu 2an02eHUpoOSaHus U HUMPOBAHUS), NOJYYeHUe U
npumenerue. TOKCHIHOCTH apeHOB. [ 'eHeTHUEeCKas CBSI3b MKy YTIECBOAOPOIAMH, TIPUHAIC)KAIIIUMHE
K pa3JInYHBIM KJlaccaMm.



[TpupoaHble UCTOYHUKHU YTIIEBOOPOOB. [IpuponHblii ra3 u nonytHble He(TsHBIE ra3sl. HedTh
u e€ mnpoucxoxaeHue. CnocoObl mnepepabOTKH He(PTHU: NEeperoHka, KpPEeKUHr (TepMHUYECKUH,
KaTtanuTuyeckuit), mupoaus. [Ipoaykrsl nepepaboTku HEPTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpOIyKThI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyY€HMsI BELIECTB U HX IPEBpAILEHUI: O3HAKOMJIEHHE C
oOpa3laMu IjIacTMacc, KaydyyKoB M pe3uHbl, Koyuiekuuun «HedTs» u «Yromb», MoaenupoBaHHE
MOJIEKYJI YTJIEBOJOPOIOB U T'aJOr€HONPOU3BOJHBIX, MPOBEACHNE MPAKTHUYECKOW paboThI: MOTyUYEeHHE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbie 3anaun.

Bbruncnenust mo ypaBHEHHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO
BELIECTBA WM MPOAYKTAa peakluu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOIO M3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

Kuciiopoacoaep:kamnue oprannueckue coeuHeHUs

[IpenenpHbIe OJTHOATOMHBIE CHUPTHI. METaHO M 3TaHOJI: CTpOeHHE, (PU3NYeCKHe U XUMUYECKHE
CBOWCTBA (peakUuM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOJAaMH, TIOpPEHHE), NPUMEHEHHE.
BonopoaHbie cBs3M MEXIy MOJEKyJaMu CHOUpPTOB. JlelicTBME MeTaHOJa M 3TaHOJa Ha OPIraHu3M
4eJI0BeKa.

MHoroaromMHbie CIUPTHI. DTUICHIVIMKONIb U TJIMIEPUH: CTPOEHHE, PU3NYECKHEe U XUMHUYECKHE
CBOIiCTBa (B3aMMOJEHMCTBHE CO LIENIOYHBIMH METalJlaMU, KaueCTBEHHAs peaklMs Ha MHOI0ATOMHBIE
cnupThl). JlelicTBUe HAa OpraHu3M uyesoBeka. [IpruMeHeHue riuepruHa U 3TUICHITTUKOIS.

®eHon: cTpoeHHE MOJIEKYJIbl, (U3MUYECKUe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anbnerunsl u kemonwvl. opManbaerui, aueTaabAerul: CTPOCHUE, PU3MUECKUE U XUMHUYECKHUE
CBOIicTBa (p€aKkUMM OKHUCIEHHS M BOCCTAaHOBJICHHUS, KAaueCTBEHHBIE pEaKIMM), MOIy4EeHHE U
IIPUMEHEHHUE.

OOHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTHl. MypaBbuHAs U YKCYCHas KHUCJIOTHI:
cTpoeHHe, (u3MYecKue M XUMHYECKHE CBOICTBa (CBOIcTBa, oOmIue Juis Kjacca KHCIOT, PEaKIMs
Tepu(UKaLNN), TOTyYeHUue U npuMeHeHne. CTeapuHOBasi U OJIEMHOBAsE KUCIOTHI KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOOIIEee JIeHiCTBHE.

CrnoxHble 3QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornyeckas posib KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKalus YrieBOJIOB (MOHO-, M- W TONHMCaxapujsl). [rokoza —
NPOCTEHIINNA MOHOCAXapua: OCOOEHHOCTH CTPOSHHS MOJIEKYJIbI, (PU3HUECKUE M XUMHUECKUE CBOKWCTBA
(B3aumoneiictue ¢ ruapokcuaoM meau(Il), okucnenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE TIIIOKO3bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHHE, OMOJI0oruYecKasi poJib.
dotocunTe3. pyKTO3a KaKk H30MeEp IIIIOKO3bI.

Kpaxman u nemtonosa kak npupoasbsle nosuMmepbl. CTpoeHHe Kpaxmajga M LEeJUIHJI03bI.
Pu3nyecKkrue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoju3, KAUeCTBEHHAsl PEaKLUsl C HOAOM).

OKCHEpUMEHTAJIBHBIE METOABl M3YyYEHHUs BELIECTB M HX IPEBpAlllCHU: IPOBEIECHUE,
HaOJIIOJICHUE U OINKCAHUE JAEMOHCTPALMOHHBIX OIBITOB: FOPEHHE CIHMPTOB, KAYECTBEHHBIE pEaKLUU
O/IHOATOMHBIX CIUPTOB (OkHUCieHHe dTaHona okcuaoM Menu(Il)), MHOroaroMHbBIX CHHUPTOB
(B3aumoneiictBue mmuepuHa ¢ rugpokcugoMm wmeau(ll)), anbaerunoB (OKUCIEHHE aMMHUAYHBIM
pactBopoM okcuma cepeopa(l) m rugpokcumom menu(ll), B3ammomeicTBHE Kpaxmana ¢ HOAOM),
IpOBE/IEHUE NMPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTBHI.

Pacuérnble 3a1auu.




Bbruncnenust mo ypaBHEHUIO XMMMUYECKON peakuuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO
BElIeCTBa WM MPOAYKTa peaklUu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO M3 MCXOJHBIX
BELIECTB MJIU MPOAYKTOB PEAKIIUH).

A3oTcozepKanie OpraHn4eckKre COeTMHEHUS.

AMUHOKHCIIOTBI KaK aM{QoOTepHble OpraHudyeckue coeanHeHus. Puznyeckue U XUMHUYECKHE
CBOICTBA aMUHOKHCIIOT (Ha mpuMepe IiuirHa). buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuap.

benkn kak mnpuUpogHBIE BBICOKOMOJEKYJIApHBIE coeAuHeHus. llepBuuHnas, BTOpHMYHas u
TpeTUYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOWCTBa O€JKOB: THAPOIU3, JeHATypalus,
Ka4eCTBEHHBIC PEaKIK Ha OCIKH.

DKcrnepuMeHTalIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MpeBpallleHuil: HaOII0eH1Ee U ONHUCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus OeNKOB IPU HArpeBaHUH, LIBETHBIE PEaKUU OEIKOB.

BbicokoMo/IeKy IS pHBIE COCAUHEHUS

OcHOBHBIE TIOHATHS XMMHMM BBICOKOMOJIEKYJISIDHBIX COEJIMHEHUN: MOHOMED, IOJIIMED,
CTPYKTYpHO€ 3BEHO, CTENEHb NOJUMEpPHU3ALMH, CPEAHsST MOJIeKyJsipHas macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN — IIOJUMEPU3aLksl U IIOJTUKOHICH CALU.

OKClepUMEHTAJIbHBIE METO/bl HM3y4Y€HHUS BEIIECTB U UX IMPEBPALICHUI: O3HAKOMJICHHE C
oOpa31amu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanms MeXIpeaMETHBIX CBS3€M IIPpU HM3ydeHUMH opraHudecko xumum B 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK W MOHATUM,
ABJIAIOIIUXCSI CACTEMHBIMH UISL OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01e ecTeCTBEeHHO-HAYYHbIC TOHATHA: SIBIICHHE, HAy4YHBIH (hakT, TUIOTE3a, 3aKOH, TEOPHS,
aHalnu3, CHUHTe3, KJIacCU(UKalusi, NEePUOJUYHOCTb, HAOIIOJCHUE, H3MEpPEHHEe, OSKCIIEPHUMEHT,
MOJIECIINPOBAHUE.

®dusuka: marepus, JHEprus, macca, aToM, JJIEKTPOH, MOJEKYJa, JHEPreTUYeCKUN YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOE€ COCTOSIHUE BELIECTBa, (U3NYECKUE BEIMYMHBI M €IWHUIBI HX
U3MEPEHHSI.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BelleCTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIIKH, YTIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepaibl, TOpHBIE TOPO/IbI, MTOJIE3HbIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHoJIOrHsA: NHILEBbIE NIPOAYKTHI, OCHOBBI PALlMOHAJIBHOIO IIUTAaHUS, MOIOIIKE CPENCTBA,
JIEKApCTBEHHbIE M KOCMETHYECKHE Ipenaparsl, MaTepuagbl U3 UCKYCCTBEHHBIX M CHUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHNYECKASA XUMMUSA
Teopernyeckue 0CHOBBI XHMHHU

XUMHUUECKUH 371eMeHT. ATOM. SIpo aToMa, U30TOIBL. DIEKTPOHHAs 0007104Ka. DHEPreTUYeCKHe
YPOBHHM, MOJYpOBHU. ATOMHBIE OpOMTaNH, S-, p-, d- 31aeMeHThl. OCOOEHHOCTH paclpeneneHus
AJIIEKTPOHOB TIO OpOWUTalsIM B aToMax »JJIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. JIEKTPOHHAs
KOH(HTypanus aTOMOB.

Ilepnonnueckuii 3akoH u [lepnoanueckas cucreMa XUMH4eckux 3yeMeHToB J[. M. Menneneesa.
Ca3p nepuoanyeckoro 3akoHa u Ilepuoauueckoit cucreMbl Xxumuueckux asnemeHtos JI. U
MenneneeBa ¢ COBPEMEHHOM TEOPHEM CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB



XMUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB 10 TPYIIAaM U NEpUOIaM.
3HaueHue MepruoIMIECKOro 3aKOHa B Pa3BUTHUU HAYKH.

CrpoeHnue BemiecTBa. XUMHUECKas CBA3b. BUIbl XUMUUECKON CBS3U (KOBAJIEHTHAs! HEMOJISIpHAs
U TOJsSpHAas, MOHHAs, MeTajuindeckas). MexaHu3smbl o0pa3oBaHMsI KOBAJICHTHOW XUMUYECKOW CBS3U
(0OMEeHHBIN U TOHOPHO-aKLENTOpHBIH). BogoponHas cBs3b. BaieHTHOCTE. DIIEKTPOOTPULIATEIHHOCTD.
Crenenb okucienus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJSPHOIO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BEUIECTBA. T[WMbl KPUCTAIIMYECKMX pEMIETOK. 3aBUCUMOCTh CBOWCTBAa BEIIECTB OT THUIA
KPUCTaJUIMYECKOU PELIETKU.

[TonsiTue o nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOphl. MaccoBas 1oist
BELIECTBa B pacTBOpE.

Knaccudukanuss HeopraHudeckux coequHeHuil. HoMeHkIaTypa HEOpraHMYeCKHX BEIIECTB.
['eneTnueckas CBSI3b HEOPraHUYECKUX BELIECTB, IPUHAAICKAIIUX K PA3IIMUYHBIM KIIACCaM.

Xumudeckass peaknus. Kimaccudukanus XMMUYECKHMX peakiuii B HEOPTaHMYECKOH U
OpraHMYEeCKOM XMMHHM. 3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsT W MPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT pa3iu4HbIX (akropoB. OOpaTHMbIE pEaKIHH.
Xumuyeckoe paBHoBecHe. DakTOphl, BIUSAIONIME HA COCTOSHNUE XMMHUYECKOTo paBHOBecus. [IpuHuumn
Jle arense.

Onextponutuyeckass aucconuanua. CunbHble H cialble  3NeKTpoiuThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCIAsl, HEUTPaJIbHAS, ILIETTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCcTepuMEHTANIbHBIE METOJbl U3yUEHUS BEIIECTB U UX MPEBPAICHHIA: JEMOHCTpAIUs TaOJIHUIl
«llepuognyeckas cucrema xumuuyeckux oaemeHToB J[. WM. MenneneeBa», usydeHue Mojenei
KPUCTAITMYECKUX PEHIETOK, HAOIIOACHNE U ONMICAHUE JEMOHCTPAIIMOHHBIX M J1a0OPaTOPHBIX ONBITOB
(paznmoxeHue MepokcHuja BOAOPOJA B MPUCYTCTBUM KaTalll3aTopa, OIpENeleHHE Cpeibl pacTBOPOB
BEUIECTB C IIOMOIIBIO YHUBEPCAJIBLHOIO WHIMKATOpPA, PEAKIUH HOHHOrO OOMEHa), MpOBEICHHE
MPAaKTHYECKON paboThl « BrnusiHue pa3nudHbIX (PakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKITUN».

Pacuérnrbie 3anaun.

Pacuétel Mo ypaBHEHUSIM XUMHUYECKHUX pPEAKIUN, B TOM UYUCIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MOHATHUSL «MACCOBAs JOJISl BEILIECTBAY.

Heopranuyeckasi xumus

Hemeramnsl. [lonoxenne HemeramioB B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l
W. MenaeneeBa 1 0COOEHHOCTH CTPOEHHUsI aTOMOB. Du3nueckre CBONCTBA HEMETANIOB. AJIJIOTPOIUS
HEMeTaJUIOB (Ha MpUMEpPE KUCIopoaa, cepsl, hochopa u yriepomaa).

XUMHYEeCKUEe CBOWCTBA BaXHEHIIMX HEMETaJIOB (TaJIOTeHOB, CEephl, a30Ta, (ocdopa, yriepoaa
U KPEeMHHUSI) U UX COeIMHEHUH (OKCUOB, KUCIOPOICOAEPKALIUX KUCIOT, BOAOPOIHBIX COSAMHEHUN).

[IpuMeHeHre Ba)KHEUITNX HEMETAIIOB U UX COCIUHEHUH.

Mertamel. [lonoxenue meraimoB B Ilepuoguyeckoil cucreme Xxumuyeckux snemeHtos J[. H.
MenneneeBa. (OcCoOOCHHOCTH CTPOEHUSI DJEKTPOHHBIX 000JO0UYEK aToMOB MeTawioB. OOmme
¢usuueckue cBorcTBa MeTayuioB. CIUIaBBl METAUIOB. DIEKTPOXUMHUYECKUH psA  HANpsOHKCHUN
METaJIJIOB.

XHWMHYECKUE CBOMCTBA BAXXKHEHIIMX META/UIOB (HATPUH, KalWi, KaJbIIMA, MarHud, aJlOMUHHM,
IIUHK, XPOM, Kelle30, MeJlb) U UX COCIMHEHUN.

O61ue crocoObl noayyeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.
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OKCIEPUMEHTAIbHBIE METOJbI M3Y4YCHHS BEIECTB M HMX IMPEBPAIICHUIN: M3y4YEHUE KOJUICKLIUU
«Mertansl U CIUIaBbl», 00PA3LIOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTANIbHBIX 3aJ]1a4, HaO/It0IeHne 1
OTNHMCaHUE JIEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THAPOKCHIA ATIOMHHHUS C
pacTBOpamMH KUCJIOT U LIeJIoUel, KaYeCTBEHHbIE PEeaKIIuy Ha KATHOHBI METAJUIOB).

Pacuérnrbie 3anaun.

Pacuétbr Macchl BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOJIYKTOB PEaKIIUU, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B 00€CTIEUCHUM HKOJOTHYECKOW, DHEPTEeTHUYECKON M THIIEBON O€30MacHOCTH,
pa3BUTHN MeAUIHBL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIICCTB M XUMHUECKUX PEAKIIHMA.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOMYYeHHUS Ba)KHEHIIMX
BEILECTB.

UYenoBek B MHpE BEIIECTB W MATEPUAIOB: BAXKHEWILINE CTPOUTENIbHBIE MAaTepHUabl,
KOHCTPYKLMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl JJs JJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPraHUUYECKUE U MUHEPAJIbHBIC yI00PECHHUSL.

XuMHS ¥ 3I0pOBbE YEJIOBEKA: MPaBUJIa KCIIOJIb30BAaHUS JICKAPCTBEHHBIX IMpENapaToB, MpaBuiia
0€30I1acHOr0 MCII0JIb30BaHUS NPENapaToB ObITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBSI3U.

Peanuzanms MeXNpeIMETHBIX CBS3CH NPH M3yYCHHH OOINCH M HEopraHMYecKod Xxumuu B 11
KJIacCe OCYIIECTBIISICTCS Yepe3 MCIIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSATUH, SBJISIOIIUXCS CUCTEMHBIMU JUISI OTACNIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IMKIIA.

OO0mue ecTecTBEHHO-HAY4YHbIC TOHATHSA: HAyYHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJIacCHU(UKAIUS, IEPUOUIHOCTh, HAOIOICHUE, YKCIICPUMEHT, MOJICTHPOBAHIE, H3MEPCHNE,
SIBJICHHE.

®dusnka: Marepus, HHEPTUs, Macca, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, H3OTOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JHEPreTUYECKUHA YpPOBEHb, BEIIECTBO, TEIO0, OO0BEM, arperaTHoe
COCTOSTHME BEIIeCTBa, GPU3NUECKUE BEIUYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kneTka, opranusm, 3KocucreMa, onochepa, MaKpo- U MUKPOIIIEMEHTbI, BUTAMUHBI,
0OMeH BelIecTB B OpraHu3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAEMbIE, TOTLTUBO, PECYPCHI.

TexHonmorus: XUMHUYECKash MPOMBIIUIEHHOCTh, METaJUTypTHs, MPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUaoB, CETbCKOX03ICTBEHHOE TIPOU3BOICTBO, MUIIEBAs TPOMBIIUICHHOCTD, (hapMalleBTUYECKast
MIPOMBINIUICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHMX TIPEMapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaIOB, AJICKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 XUMHWNU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUMA

JINYHOCTHBIE PE3YJIbTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPaMM
cpenHero oOmero oOpa3oBaHMs (JIMYHOCTHBIM, METAlpeJAMETHBIM W IpeAMeTHbIM). HayuHo-
METOANYECKONH OCHOBOM Il pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IPOTPAMM CPEIHETO
o01iero o0pa3oBaHusl SABISETCA CUCTEMHO-IEATEIbHOCTHBIA OIXO.
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B coOTBeTCTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTyp€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHUS MpenMera «XHMHsD Ha ypOBHE CpelHero ooiiero oOpa3zoBaHUs BbIAEICHBI
CJIETyIOIINE COCTABIISAIOLIHE!

OCO3HaHHE OOYYaroIIMMHCA POCCHMCKONW TpakJaHCKOW MAGHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEIEIICHUIO;

HaJIM4ie MOTUBAIMU K 00yUECHHIO;

I[eJICHANPABJIEHHOE pa3BUTHE BHYTPEHHUX YOEKICHWH JIMYHOCTH HA OCHOBE KIIHOYEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TpaJAuLUi Oa30BON HAyKH XUMUHU;

TOTOBHOCTb M CIOCOOHOCTh OOYy4YalOMIMXCsl PYKOBOJACTBOBATHCA B CBOCH JIEATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAMH,  NPUCYIIMMH  IEJIOCTHOM  CHCTEME  XHMHYECKOTO
o0Opa3zoBaHus;

HaJIMYUE MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYPBl M CIIOCOOHOCTH CTaBHUTH IENH U CTPOUTH
JKU3HEHHbBIE ILJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS NpenMeTa «XUMHsS» JOCTUTAI0TCA B €IUHCTBE yu4eOHOH M
BOCIIMTATEIbHON JIEATEIIBHOCTM B COOTBETCTBUM C T'yMaHUCTHYECKUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM U HUJAEAJaMH POCCHHMCKOIO TIpa)JIaHCKOro OOIIEecTBa,
OPUHATHIME B OOIIECTBE HOPMAaMH W NPAaBWIAMH MOBEACHHSA, CHOCOOCTBYIOIIMMH IPOLIECCAM
CaMOTIO3HAHUs, CAMOPAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IUYHOCTH 00YyYarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPAXKAIOT CPOPMUPOBAHHOCTD OIbITA
MO3HABATEIbHOM W TMPAKTUYECKOW MAESITeNbHOCTH OOYy4YarouMxcs IO peaidu3aliil MPHHITHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHMS

O0CO3HaHMA OOYYArOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaK€HHs K
3aKOHY U NMPABOIOPSAKY;

IPEJICTaBICHUS O COLMAJIbHBIX HOpPMAax U IpaBWIaX MEXKIMYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOW MESITEIBHOCTH MpPHU CO3JAHUM YYEOHBIX MPOEKTOB,
peleHnu yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHINOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThl JPYTUX Hpu
aHaJM3e PazIMYHBIX BUJIOB YUeOHOH e TeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMA:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUECKOMY U HAyYHOMY HaclIe[IUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHs K MPOLIECCY TBOPUYECTBA B O0OJACTH TEOPHHM M MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JOCTHMKEHHSI HAyKU €CTh Pe3yibTaT IJINTENbHBIX HAOIIOJEHHUM, KPOIOTIUBBIX
HKCIIEPUMEHTAIbHBIX IIOMCKOB, ITOCTOSIHHOTO TPYAa YUE€HBIX U PAKTUKOB;

MHTEepeca M MO3HABATENIbHBIX MOTHBOB B IMOJyUYEHUHU M MOCIEAYIONIEM aHaln3e HHGOpMaILUU O
MEPENOBBIX TOCTUKEHUSAX COBPEMEHHOW OTEYECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMH, U IPUHHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIGHHMBAaTh CBOE TMOBEACHWE U TOCTYNIKM CBOMX TOBAapuUIIeH ¢ MO3ULIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:
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NOHMMaHMUSA IICHHOCTEH 310poBOro M Oe3omacHOro oOpas3a KH3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOOJTI0IeHHSI TIPABHIT 0€301IaCHOTO OOpaIEHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHON KU3HU U B
TPYZIOBOH AESTEIBHOCTH;

MOHMMAaHHUS LIEHHOCTU MPaBWJI UHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBE/ICHUS B
CUTYaLUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSA TNOCIEACTBUA M HENPUATHS BpEIHBIX NPUBBIUEK (YHOTPEOJIEHHsS aIKOIOJs,
HapKOTUKOB, KypEHUs);

5) TpyAOBOro BOCIIMTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEJOBATEIbCKOM  JESATENbHOCTH,
0OLIECTBEHHO OJIE3HOM, TBOPUECKOM U APYrUX BUIaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE€ Yy4YacTH€ B pEHICHUM TNPAKTHYECKUX 337a4  COLUAIbHOU
HaNpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3iudyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHUS [IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYJLy, JIOISIM Tpyla ¥ pe3yibTaTaM TPyAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYATBHOW TpaeKTOpHH 0Opa3oBaHUs, OymyIiei
npodeccuu U peaau3alui COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH 11€JecO00pa3HOro OTHOMIICHHUS K MPHUPOJAE, KaK HMCTOYHUKY CYIIECTBOBaHUS
JKHU3HH Ha 3eMiIe;

NOHUMAaHMA TJI00aJBHOIO XapakTepa HKOJOTHUECKUX IMpoOsieM, BIMSIHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTWKEHUN XUMHM MJI PELICHHS BOIPOCOB
paIOHAIBHOTO TPUPOIOTIOIB30BAHUS;

AKTHUBHOI'O HENPUATHS ACUCTBUM, NIPUHOCAIIUX BPE] OKPYKAKOLIEH MPUPOJHON Cpeae, YMEHUs
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE 3KOJOTHYECKHE IMOCIEICTBUS MPEeANPUHUMAEMbIX IEHCTBUN U
peaoTBpanlaTh Ux;

HQJIMYUS  Pa3BUTOrO DKOJOTMYECKOTO  MBILIUIEHUS, DKOJIOTMYECKOM KYJBTYpbl, OIIBITA
JESATEIIBHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMU B MI03HABATEIbHOM,
KOMMYHHMKaTUBHOW M COLIMAJIbHON TPAKTUKE, CIIOCOOHOCTH M YMEHHS AaKTHUBHO HPOTHBOCTOSTH
uaeosioru xemohoobuwu;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH 1 OOIIECTBEHHON MPAKTHKHU;

MOHMMAaHUs CHeUU(PUKH XUMHUM KaK HayKd, OCO3HaHHA €€ poiau B (GOPMUPOBAHUU
palMOHAIBHOIO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH 1IEJIOCTHOTO MPEJICTaBICHHUS 00 OKpPY>KaloILIeM MHpe
KaKk O €QUHCTBE IPHUPOJAbI U YEIOBEKA, B IO3HAHUU INPUPOIHBIX 3aKOHOMEPHOCTEM M pEIICHUU
po0JieM COXpaHEHUs IPUPOJTHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUM JJIS COBPEMEHHOW IMBWJIM3ALMMU: B €€
TYMaHHUCTUYECKOW HAIpaBJIIEHHOCTH W BaXXKHOM pOJIM B CO3AaHUM HOBOM 0a3bl MaTepuaibHON
KyJbTYypbl, PELIEHUH TJI00aNbHBIX MHPOOJEM YCTOHYMBOIO pA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTHUYECKOM, MUIEBOM U HKOJIOTMYECKOil 0e30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECICUeHUN
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTHYECKU KOM(POPTHOM KUZHU Ka)XJI0Tr0 WieHa O00IIecTBa;
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€CTeCTBEHHO-HAYYHOM  TPAaMOTHOCTH:  IOHHMMAaHHMA  CYIIHOCTH  METOAOB  TIO3HAHWUS,
UCTIONIB3YEMBIX B E€CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJB30BATh IIOJydaeMble 3HAHHS JUIS
aHam3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MUPA M MPOUCXOMANINX B HEM U3MEHEHUH, YMEHHUS
JenaTh 00OCHOBaHHBIC 3aKITIOYCHUS Ha OCHOBE HAay4YHBIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IIEJBIO
HOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MCIIONB30BaTh XUMHUECKUE 3HAHUS JJIS pelleHus NpolsieM B
peabHbIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIILCKOM eI TETLHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHUIO  caMO0OOpa30BaHUIO, K AKTUBHOMY
TIOJTYYCHUIO HOBBIX 3HAHHH MO0 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH IMTOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IudHbIX chepax mpodhecCuoOHATBHOU IeATeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHbIC pe3yJIbTaThl OCBOCHUS YUYEOHOTO mpeaMeTa «XHUMUs» Ha YPOBHE CPEIHEro
o01m1ero o0pa3oBaHUs BKIHOYAOT:

3HaYMMble s (HOPMHUPOBAHUS MHPOBO33PEHUS  OOYYAIONIMXCS  MEXKIUCIHUIUTMHAPHBIC
(MeXnpeIMeTHbIE) OOILICHAyYHbIE MOHATHUS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOW KapTHHBI MHpa H
cneun(l)m(y MCTOJOB IIO3HAHHUA, HCIIOJIB3YEMbIX B CCTCCTBCHHBIX HayKaxX (MaTepI/Iﬂ, BCIICCTBO,
SHEPTHUS, SIBJICHHUE, TPOIIECC, CUCTEMa, HAYyYHBIM (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICIOBAHUE, HAOIIOICHHE, U3MEPCHHUE, SKCTIEPUMEHT U IPYTHE);

yYHUBEpCalbHbIC Yy4YeOHbIe JaeicTBUS (TO3HABATEIbHBIC, KOMMYHHKATHBHbIC, PETYJISTUBHBIC),
obecnieunBaromue (HopMUpOBaHHE (PYHKIIUOHAIBHOW TPAMOTHOCTH M COIUAIBHOW KOMIICTCHIUH

o0y4aromuxcs;

CIIOCOOHOCTh 00y4Jaronmxcs UCIIOJIb30BAaTh OCBOCHHBIC MEKTUCIUTUTMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUSI U YHUBEpCAJIbHbIE YUeOHbIE NEHCTBUS B I103HABATEIBHON M COLMAIBHOM
MIPAKTHUKE.

MeramnpeaMeTHbIE  pe3yibTaThl  OTPAXKAIOT  OBJAJCHUE  YHUBEPCAIbHBIMU  YYCOHBIMU
MMO3HABATEIIbHBIMUA, KOMMYHHUKATHBHBIMHU U PETYJISTUBHBIMH JICHCTBUSAMHU.

OBj1ajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMH /IEHiCTBUSIMH

1) 6a3oBble JIOrHYeCKHUeE IeiiCTBUS:

CaMOCTOSITENNbHO  (OpMYIHpOBaTH M aKTyallM3UpOBaTh MPOOJIEMYy, BCECTOpPOHHE €&
paccMaTpHUBaTh;

ONPENIETATh 1eJIU IeITeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JOCTHKEHHS, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTU C IMOCTABJICHHBIMHU LICIISIMUA

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HaHUHU HpI/IéMBI JJIOTUYCCKOT'O MBIIIJICHHUS — BBIACIIATH
XapaKkTepHBIC MPU3HAKY TTOHATUH U YCTAaHABIMBATh X B3aMMOCBS3b, HUCIIOIH30BaTh COOTBETCTBYIOITUE
MOHATHUS JUIsl OOBSICHEHUS OTACIIbHBIX ()aKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB U XUMHUECKUX PEaKIINM;

YCTaHABJIMBATh PUYUHHO-CIICJCTBEHHBIE CBA3U MEX1Y N3YyYaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYCCKHUEC PACCYKIACHHUA (I/IHI[YKTI/IBHI)IC, ACAYKTHUBHBIC, I10 aHaJIOI‘I/II/I), BBISABJIISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHHUAX, (HOPMYyITUpPOBATh BBIBOABI M
3aKITFOYCHMUS;

MNPUMCHATE B IIPOLCCCEC IIO3HAHUA, HCIIOJIB3yCMbIC B XHWMHUH CHUMBOJHUYCCKUC (3HaKOBI>Ie)
MOJICNIA, MPeoOpa3OBbIBATh MOJEIBHBIC TPEACTABICHUS — XHUMHYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckas GpopMyiia, ypaBHEHUE XUMHYECKOW PEaKIMKM — MPH PEIICHUN yU4eOHBIX MO3HABATEIbHBIX
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U NPaKTHMYECKUX 3a7ady, HPUMEHATh Ha3BaHHbIE MOJIEIbHBIE NPEICTABICHUS JUISl BBISABIICHUS
XapaKTEePHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIuil.

2) 6a30BbBIEe UCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEIM W 33Ja4d  MCCIENOBAaHUS, MHCIOJIB30BAaTh IOCTABICHHBbIE U
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI IS
(bopMHpPOBaHUS TUIIOTE3BI 10 MIPOBEPKE NMPABUILHOCTH BBHICKA3bIBAEMBIX CYIKJICHHIA;

BJIa/IETh HAaBBIKAMHM  CaMOCTOSITENIBHOTO IUIAHUPOBAHHS W TPOBEAEHUS  YyUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMsS HAOIIOAAaTh 3a XOJOM HpOIEcca, CaMOCTOATEIBHO
IIPOTHO3UPOBATh €ro  pe3yibTar, (QOopMyJIupoBaTh O0OOIIEHHS ¥  BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PpE3yJIbTaTOB HCCJIEIOBAHUS, COCTAaBJIATH OOOCHOBAHHBIM OTYET O MpoOjAETaHHOU
pabore;

npuoOpeTaTh OMBIT YYEHUYECKON HCCIIeI0BATENIbCKONW U MPOEKTHON JEeSATeNbHOCTH, MPOSBIIATH
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIICHHs MPAaKTUYECKHX 3a/ad,
IIPUMEHEHUIO Pa3JIMYHbIX METOJIOB MIO3HAHUS.

3) pabdora ¢ unopmaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HMCTOYHHMKAX WHGPOpPMALUHU (HAYUHO-TIOMYJIApPHAS JIUTEpaTypa
XUMHUYECKOTO  COJIEp)KaHWs, CHOpaBOYHbIE TocoOus, pecypchl MHTepHera), aHaIU3UpOBATH
MHGOPMALIMIO Pa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBAThH €€ JIOCTOBEPHOCTh
Y HEMPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampockl W TMPUMEHATH pPAa3IUYHbIE METOJAbl IPH TOUCKE U OoTOOope
UH(pOpPMaLIUU, HEOOXOAUMOM I BHITOJIHEHHS YUEeOHBIX 3a1a4 ONpeeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUA HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (QOpMy MpeAcTaBieHus HH(DOpMAIKU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

HCIIOJIb30BaTh HAYYHBIN f3bIK B KQUE€CTBE CPE/ICTBA MpHU paboTe ¢ XUMUYECKOW MH(OpMaLUeH:
NPUMEHATh MEXIpeaMeTHble ((Pu3ndeckue M MaTeMaTH4ecKhe) 3HaKd U CHMBOJBIL, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJINUECKUE CPEICTBA HATIISHOCTH.

OsgiaieHHe YHHBepPCAJbHBIMUA KOMMYHUKATHUBHBIMH JAeHCTBUAMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXJaeMOil TeMbl B XOJ€ JAuajora W/WIM JUCKYCCHUH,
BbICKA3bIBaTh HUJIEU, q)OpMy.]'II/IPOBaTB CBOM MPCIJIOKCHUA OTHOCUTCIIBHO BBIITOJHCHUSA Hpele'IO)KeHHOI\/II
3ajaui;

BBICTYNaTh C IIpe3eHTaluedl pe3yJbTaTOB I103HABATEIbHON JESITEIbHOCTH, I10JIy4YEHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHMKAMM IIPH BBIIOJHEHUM XUMHUYECKOIO IKCIEPHUMEHTA,
NPaKTUYECKON paboThl MO HCCIEAOBAHHIO CBOICTB H3ydyaeMbIX BEIIECTB, peaju3alMd y4eOHOro
npoekta u (HOpPMyIHpPOBATH BBIBOJABI IO pPe3yibTaTaM MPOBEIEHHBIX HCCIICOBAHUNA ITyTEM
COTJIACOBAHUS TO3ULIUH B X0/1€ 00CYKJIeHUS U OOMEHA MHEHUSMH.

OBiaieHHe YHHBEPCAJbHBIMH PEryJsiTUBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTb U OCYIIECTBIATh CBOI II03HABATEIIbHYIO JEATEIbHOCTD,
ompenenss e€ LeId U 3a4a4yd, KOHTPOJUPOBaTbH W IO Mepe HEeOOXOAMMOCTH KOPPEKTUPOBATh
IpeJlaraéMblii  aIFOPUTM  ACUCTBUM IpH BBINOJIHEHUM YYE€OHBIX U MCCIENOBATENbCKUX 3a7ad,
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BbIOMpaTh HambOosee A(PQPEKTHBHBIN CIOCOO WX pElIeHHs C YYETOM IOMYyYSHHS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUECKUX PEAKIINAX;
OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)KaroT:

c(OPMUPOBAHHOCTh TIPEJCTABICHUHA O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHWH SIBJICHUN TPHUPOABI, B (DOPMUPOBAHUH MBINUICHUS U
KYJbTYpPbl JINYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl peIlIeHUs] IPAKTUYECKUX
3a7a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOMN Cpelie;

BJIQJICHUE CHUCTEMOM XMMHMYECKHMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolUe IOHATHUSA
(XMMUYECKHII  DIIEMEHT, AaToM, OJJIGKTpOHHas O0OJI0OYKa aromMa, MOJEKylia, BaJCHTHOCTb,
AIIEKTPOOTPHUIIATETHLHOCTh, XUMHUECKas CBSI3b, CTPYKTYpHast (hopMya (pa3BEpHyTask U COKpaAIIEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, yrIIepoHbIi cKeneT, (yHKIMOHATIbHAS TPYIINa, paJnuKal,
MU30MepUsl, U30MEPBI, TOMOJIOTMYECKUH psill, TOMOJIOTH, YIVIEBOJOPO/bI, KUCIOPO U a30TCOAEpKALINE
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHbIE COSMHEHHUS); TEOPUU U
3aKOHBI (TEOpHsi CTPOEHUs OpraHmyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMUMHUHU; MUPOBO33pEHUYECKUE 3HAHUS, JIeXkKalllue B
OCHOBE NMOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTMYECKUE CBEICHUS
O CBOWCTBax, COCTaBe, IMOJNYYCHHMH U OC30MaCHOM UCIOIb30BAHUN BAKHEHUIINX OPraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTEPHbIC MPU3HAKU TOHITHH, yCTaHABIMBATH HMX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IIOHATHSA IIPU OIMCAHUU COCTaBa, CTPOCHUA U
MPEBPAILICHUI OPraHUYECKUX COETUHEHHUI;

c(OpMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHUYECKYIO CHMBOJMKY [UIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOI) (HopMysn OpraHHMYECKHUX BEIIECTB U
YpPaBHEHUN XWMHUYECKHX PpPEAKUUH, HU3rOTaBIMBATH MOJEIN MOJIEKYJ OpPraHWYECKHUX BEIIECTB IS
WJUTIOCTPALIMM UX XUMUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOECHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh M3YYCHHBIX OPraHUYEeCKHX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K OMPEAEIEHHOMY KJIACCY/TPYIIIe COSANHEHHUN (YTIeBOIOPOIbI,
KHCJIOPOJI ¥ a30TCOAEPKAIINE COEIUHEHNS], BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUs
no cucrematnueckor HomeHkinatype (IUPAC), a Takke nNpuUBOAUTH TpPUBUAIbHBIE Ha3BaHUS
OTJIEJIbHBIX OPraHUYECKUX BEIIECTB (STWJIEH, NPONWIEH, AalleTUIEeH, ATUJIEHIJIHUKOJIb, TJULEpPHUH,
denon, hopMabaeru, aleTanbIerul, MypaBblHas KUCIIOTa, YKCyCHasl KUCIO0Ta, OJIEMHOBAs KUCJIOTa,
CTeapuHOBas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmal, HeJUTI0103a, MIHUIIKH);

c(OPMUPOBAHHOCTh YMEHHUS ONPENENATh BHJIbl XUMHUYECKOM CBSI3M B  OPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMHUPOBAHHOCTb YMEHUS NMPUMEHSTH MOJI0KEHHUSI TEOPUU CTPOCHUS OPraHUMYECKUX BEILECTB
A. M. bytnepoBa st 00bsSCHEHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXpaHEHUsI MACCHI BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUYECKUE U XMMHUYECKUE
CBOICTBa TUNMHUYHBIX MPEJCTABUTENEH DPA3IUYHBIX KJIACCOB OPraHMYECKHX BEUIECTB (METaH, JTaH,
STUJICH, NPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraguen-1,3, OeH307, MeETaHO], 3TaHOI,
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ATUJICHIJINKOJIb, TJIHMLEPHUH, (EHOJ, aleTalbIeTH/, MypaBbHHAs M YKCYCHas KHCIOTHI, TJIOKO3a,
Kpaxmal, 1[eJITI0103a, aMUHOYKCYCHAsl KMCII0Ta), WITIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSAMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmy;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHHKHU YTJIEBOJOPOJHOTO CHIPhs (HE(Th,
IPUPOJIHBIN Tra3, Yrojb), CHOCOOBI MX NEepepaboTKM U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHMH NMPOBOAMTH BBIYMCICHUS 10 XMMHUYECKMM YPaBHEHUSM (Macchl,
00BbEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOIHBIX BEILIECTB WIN IIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHWUKW 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMSI, UCTIOJIb3YEMbIX B XUMUU IMPU U3YUYECHUU BEIIECTB U XMMUYECKUX SIBJICHUN (HaOuso/neHue,
U3MEpEeHHe, HKCIEPUMEHT, MOJEIHMPOBAHKE), WCIOIB30BaTh CHCTEMHbIE XHUMHUYECKHUE 3HAHUS IS
NPUHATHSA PEIIeHUH B KOHKPETHBIX KU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(OPMHPOBAHHOCT, YMEHHUI COOMIOAATh MpaBUiIa IOJB30BAaHMS XUMHMYECKOH MOCYIOM H
1abopaTopHbIM 000pYyIOBaHHEM, a TaK)Ke IpaBHia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUHU C
MHCTPYKLHUSMH 110 BBIIIOIHEHUIO J1a00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJJAHUPOBATb M  BBIMNOJHITH XUMHUYECKHH  OKCHEPHUMEHT
(mpeBpallleHus OpraHMYeCKUX BEILIECTB NpPHU HArPeBaHUM, IOJIYYEHHE OSTWIEHA U M3Y4YEHHE €ro
CBOICTB, KaYeCTBEHHbIE PEAKIMH OPraHMYEeCKHX BEIIECTB, JCHATypalusi OelKOB IMpH HarpeBaHUH,
[[BETHBIE PEaKIMU OEIKOB) B COOTBETCTBHH C MPaBUIAMHM TEXHHKH OE30MAaCHOCTU MPHU OOPALICHUH C
BEIIECTBAMH U  Ja0OpaTOpHbIM  OOOPYJOBAaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO
HKCIEpUMEHTa B (hopMe 3alKCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuili U (opMyIupoBaTh BBIBOJIBI
Ha OCHOBE 3THX pPEe3yJIbTATOB;

c(OPMHUPOBAHHOCT, YMEHHMH KPUTHYECKH AaHAJIM3HPOBATH XHUMHUYECKYI0 HH(POPMAIHIO,
MOJTy4YaeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmaryu, UHTepHeT U 1pyrux);

c(hopMUPOBAHHOCTHh YMEHHUN COOJIFOIaTh MPABHJIA YKOJIOTHYECKHU LIETIECO00Pa3HOTO MTOBEACHUS B
OBITY U TPYAOBOH JEATEIHHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOM
Cpellbl, OCO3HaBaTh ONACHOCTb BO3JCHCTBHUS Ha >KMBBIE OPraHU3MbI OIMpPEIEIEHHBIX OPTaHMYECKUX
BEIIECTB, MOHMMAas cMblich mokaszatens I[I/JIK, mosicHAT, Ha mpuMmepax CrocoObl YMEHbIICHHS U
IIPEIOTBPALICHMS] UX BPEIHOTO BO3IECHCTBUS HA OPTaHU3M UYEJIOBEKA;

I 00YYaIOMIMXCSl C OTPAaHUMYCHHBIMA BO3MOKHOCTSIMH 370POBBSI: YMEHUE NPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOJIaX IMO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUM;

JUISL CJIETIBIX M CIa0OBUASAIIMX OOYyYaroIIMXCSl: YMEHHE HCIOJIb30BaTh PeIbe(HO-TOUCHUHYIO
cuctemy obo3nauenuii JI. bpaiiis 1 3anucu XumMudeckux Gopmyit.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEICTABICHUI: O XHMUYECKOW COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBl MUpPA, POJH XUMHH B IO3HAHUU SIBJICHUW TPHUPOIBLI, B (HOPMHPOBAHWHM MBIIIICHUS H
KyJbTYPBbl JIMYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUST IPAKTHYECKUX
3a/1a4y ¥ IKOJIOTHIECKH 0O0CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM Ccpefie;

BJIQJICHUE CHUCTEMOW XMMHMYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOUIUE TOHSATHUS
(XMMUYECKHI1 3IIEMEHT, aTOM, U30TOIl, S-, p-, d- AJIEKTPOHHBIE OPOUTAIU AaTOMOB, MOH, MOJEKYIa,
MOJIb, MOJISIPHBIA 00BEM, BaJIGHTHOCTh, 3JIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas
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CBsI3b (KOBaJIGHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KPUCTAIUIMYECKAsl PEeIIETKA, THUIIbI
XMMHYECKHUX PEAKIHM, PacTBOP, AJIEKTPOIUTHI, HEIJIECKTPOJIUTHI, JIECKTPOIUTHYECKAs AUCCOIUALINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEeaklui, XUMUYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TeopHUs PIEKTPOIUTHUUYECKOM Arccoruanuu, nepuoaudeckuii 3akon J1. 1. MenneneeBa, 3aKoH
COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAaHEHHUsS W MPEBpPALICHUS SHEPIMM IPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUSA, JICIKAIUE B
OCHOBE NMOHUMAaHHS MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTMYECKUE CBECHUS
O CBOICTBaX, COCTaBe, IMOJYYEHHH M OE30MaCHOM MCIIOJIb30BAaHUM BaXHEHIINX HEOPraHMYECKHX
BEILIECTB B OBITY U MPAKTUUECKOU JEATEILHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBISBIIATh XapaKTEPHBIC MPU3HAKU TOHITHH, yCTaHABIMBATH HMX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMHUCAHUM HEOPraHUYECKUX BELIECTB U
UX MPEBPAILLECHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HMCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUs HOpMyIl
BEIIECTB M YpaBHEHUH XUMHUECKHX peakuui, cucrematnyeckyro HomeHkiaatypy (IUPAC) u
TpUBHAIIbHbIE Ha3BaHUS OTACTbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIi ras, YIJEKUCIBIA ras,
aMMHMaK, TaméHasl U3BeCTh, HeTraléHas U3BeCTh, MUTHEBAS COJIA, TUPUT U JIPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUI ONpPEIENSITh BAaJCHTHOCTh M CTENCHb OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XHUMHYECKOW CBs3M (KOBaJCHTHAs, MOHHAs,
MeTaJuIMuecKasi, BOJOPOJAHAs) B COCIAUHCHHSX, THUI KPUCTAIUYCCKON PEMIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJISIpHAsl, HOHHAs, METaJNINYecKas), XapakTep Cpelibl B BOJHBIX pacTBOpPax
HEOPraHWYECKHUX COETHHECHUII;

c(hOpMHUPOBAHHOCTh YMEHU YCTAaHABINUBATh MPUHAIIICKHOCTh HEOPTAHMUECKUX BEUIECTB MO MX
COCTaBYy K ONPEJEIEHHOMY KIJIacCy/TpyIile COeIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLTHI,
OKCH/JIbI, OCHOBAHWsI, KHCIIOTHI, aM(OTEPHBIE TUIAPOKCHUJIBI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Tiepuoandeckoro 3akona J[. M. Menneneesa u
JIEMOHCTPHUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (QYHKITNH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoamueckoil cucrembl xumuueckux anemeHtoB JI. WM. Menneneesa,
UCIOJNB3YSl TOHATUSL «S-, P-, d-DJIEKTPOHHBIE OpPOUTAINY», «IHEPTETUUYECKHE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHUSI CBOWCTB XMMHUYECKUX JJEMEHTOB M HUX COCAMHEHUW M0 MEPUOJAM U
rpynnam [leproanueckoit cucremsl XumMuieckux aaeMeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XWMHUYECKHE CBONCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE IN€HETUYECKON CBS3H
MEXK]ly HEOPraHMYECKHMMHU BEIIECTBAMH C TMOMOIIbIO YPaBHEHUH COOTBETCTBYIOUIUX XHUMHUYECKUX
peakuuii;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATh XUMHUYECKHE pEaKIUd 10 Pa3IUYHBIM
npu3HaKaM (YHCIy W COCTaBy PEarupyroUINX BELIECTB, TEIJIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKUCIICHUS PJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIIATH YpPAaBHEHUS PEAKUUN pPa3IUYHBIX THUIIOB, IMOJIHBIE U
COKpali¢HHbIC YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH PeaKluu
UIYyT A0 KOHUA;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOAWTH PEAKIIUH, TMOATBEP)KIAIONINE KAa4eCTBEHHBIM COCTaB
pPa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM MYyTEM HOHBI, TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAaxX HEOPraHUYECKUX BEUIECTB;
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c(OPMHPOBAHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPECTBOM COCTABIICHHS AIIEKTPOHHOTO OajlaHca ITUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOH pPEaKIuu OT
pa3IuuHBIX (HAaKTOPOB; XapakTep CMENICHUsS XUMUYECKOTO PaBHOBECHUS! B 3aBUCHMOCTH OT BHEITHETO
BozneticTBus (mpunnu Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaThb XWMHUYECKHE IPOIECChI, JIeKAlIMe B OCHOBE
IOPOMBIIIJICHHOTO  IOJyYeHHs CEpPHOM KUCIOTBI, aMMHakKa, a Takke Cc(HOpMUPOBAHHOCTD
npefcTaBiIeHui 00 oOHmMX HAy4YHBIX MNPUHIWNAX M OSKOJIOTHYECKUX TMpoOIeMax XHMHUYECKOTO
IPOM3BO/JICTBA;

c(OPMHUPOBAHHOCTh YMEHHI TPOBOJNTH BBIYHCIICHUS C WCIIONB30BAaHUEM TOHSTHS «MaccoBast
JIOJIsl BEIIECTBA B PAacTBOpE», OOBEMHBIX OTHOIICHWI Ta30B IMPH XWMHUYECKUX PEAKIHSIX, MaCCHI
BelecTBa WIM 00bEMaA Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO U3
YYacTBYIOUIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BEIECTB, MPEBPALLICHHUS U COXPAaHEHHUsI YHEPTUH;

c(OPMHPOBAHHOCT, YMEHHUI COOMIOAATh MpaBUiIa IOJB30BAaHMS XUMHMYECKOH MOCYIOM H
1abopaTopHbIM 000pYyIOBaHHEM, a TaK)Ke IpaBHia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUHU C
MHCTPYKLHUSMH 110 BBIIIOIHEHUIO J1a00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yYMEHWH IUIAHUPOBATh W BBINIOJMHATH XUMHYCCKHA  AKCIEPUMEHT
(pa3nokeHue TMEepOKCHIIa BOAOPOJAA B NMPHUCYTCTBHU KaTaIM3aTopa, OINpPEIEIIEHHE CpPEeAbl PacTBOPOB
BEIIECTB C TMOMOINBIO YHHUBEPCAJIHHOIO WHAMKATOPA, BIUSHHE Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHUUYECKON peaklliy, peaklluu HOHHOro oOMeHa, KaueCTBEHHbIE PeaKIMK Ha cyibdar-, KapOoHaT- U
XJIOpUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHNE SKCTIEPUMEHTANIBHBIX 33/1a4 1Mo TeMaM «MeTamisy 1
«HemeTtanmnbl») B COOTBETCTBUU € MPAaBUIAMHU TEXHUKH 0€30IaCHOCTHU MPH OOpAIEHUH C BEIIECTBAMU
U J1abOpaTOPHBIM 00OPYIOBAHUEM, MPEICTABIATH PE3yIbTAThl XUMHUECKOTO SKCIIEpUMEHTa B (hopMme
3alUCH YPaBHEHUH COOTBETCTBYIOUIMX pEaKUWid U (OPMYJIMPOBATH BBIBOJBI HA OCHOBE JTHX
pe3ybTaToB;

c(OPMHUPOBAHHOCT, YMEHHI KPHUTHYECKHA AaHAJIM3MPOBATh XHMHUYECKYI0 HH(POPMAIHIO,
MOJTy4aeMyto U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MacCOBOIl KOMMYHUKaMHU, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOJII0IAaTh MIPAaBHIIA IKOJIOTUYECKH 11eJIeCO00Pa3HOro MOBEACHUS B
OBITY M TPYAOBOH JESATEIBHOCTH B LEJISAX COXPAHEHHUS CBOETO 370POBBS M OKPYXAroIeil MpUpoIHON
Cpelibl, 0CO3HABAaTh OMACHOCTh BO3ACHUCTBHS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX BELIECTB, TOHUMAs
cmbicn mokazarenst [1JIK, mosicHATE Ha mpuMepax CrocoObl YMEHBIICHHS W TPEIOTBpAIICHUS HX
BPETHOT'O BO3/ICHCTBHSI HA OPTaHU3M UYEJIOBEKA;

JUTsE 00YYaIOMIMXCSI ¢ OTPAHWMYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE NPUMEHSTh 3HAHHS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IO3HAHMS BEUIECTB U XUMHUECKUX SBJICHUN;

JUISL CJETBIX U CIa0OBUASAIIMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pPelbeHO-TOUCHHYIO
cucteMy o6o3Hauenuit JI. bpaitns ms 3anmucu XuMudeckux Gopmyi.
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TEMATHUYECKOE INTAHUPOBAHUE
10 KVIACC

HanMeHoBaHMe pa3iesioB M TeM

KoanuecTtBo 4acoB

DJIeKTPOHHBIe (HM(POBbIE)

Ne ni/nn
NMPorpamMMmbl Bcero Koutpoaeubie | Tpakruieckn o0pa3oBaTejibHbIE PeCYpChl
padoTsbI e padoThbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMUH
[IpeameT opraHM4ecKo XUMHH. https://academy-content.apkpro.ru/
1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 0 0 lesson/a9f3d191-5ele-4e24-ac02-
coenunenuiit A. M. bytineposa efbl6fad49f6a
Hroro no pasneny 3
Pasnen 2. YraeBoaopoabl
TIpe e/ bHbIE YIIEBOIOPOIE! — https://academy-content.apkpro.ru/
2.1 P y P 2 0 0 lesson/258ddc06-ec23-473¢-b3d7-
ATianet ed82fcaddd02
Helpe e/ bHbIE YIIeBOIOPOLL: https://academy-content.apkpro.ru/
22 P Y POJBE 6 0 1 lesson/4038171¢-4158-4bd1-ac98-
AJIKEHBI, AJIKAIUCHbI, AJIKUHBI 18dc1cfb9399
https://academy-content.apkpro.ru/
2.3 ApOMaTHYECKHE YTIEBOAOPOIbI 2 0 0 lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feefd
IT
2.4 PHPOJHBIC HCTORHHUIKH 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJOPOJIOB U UX TIEpepaboTKa
Hroro no pazgeny 13
Pasnen 3. Kuciopoacoaep:kanue oprannyecKue coeIuHeHUs
https://academy-content.apkpro.ru/
3.1 Crouptsl. DeHon 3 0 0 lesson/5439¢18b-7440-4b6f-bf84-

c04fa471694f
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Anpnerunbl. KapOOHOBBIE KUCTIOTHI.

https://academy-content.apkpro.ru/

3.2 C 7 lesson/8664b319-0ba3-4945-b076-
TIOXKHBIE SHPEI cb72e5858b90
https://academy-content.apkpro.ru/
3.3 Yriuesoasl 3 lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0
Hroro no pazgeny 13

Paznen 4. A3orcoaep:kainue opraHnyeckue coeIuHeHus

https://academy-content.apkpro.ru/

4.1 AmuHbI. AMMHOKHUCIOTHI. benku 3 lesson/0c608a59-4¢69-4481-839¢-
9205f201b73e
Hroro no pazneny 3
Pazgea S. BoicokoMoJIeKyJIsIpHBbIE COeIMHEHM S
5.1 ITnactmaccel. Kayuyku. Bonokna https://lesson.edu.ru/04/10
Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 14

[NPOT'PAMME
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11 KJIACC

Kosm4yecTBO 4acoB JJIeKTPOHHbIE
No i/nt HaumeHoBaHue pa3/iesioB U TeM Korrpomsuste | MpaxTmseciie (undposbie)
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypes
Pasznea 1. Teoperuueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonndeckuii 3akoH
1.1 u [lepuonnueckas cucteMa XMMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /1. . Meneneera
1.2 XUMHUYECKUE PEAKIUU 6 1 1 https://lesson.edu.ru/04/10
1.3 ]S;iztz;{:e pemtectsa. Muoroodpasue 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 13 https:/lesson.edu.ru/04/10
Pasznea 2. Heopranuueckasi xumusi
2.1 Merannbl 5 1 0 https://lesson.edu.ru/04/10
2.2 HemeTtamnsi 1 https://lesson.edu.ru/04/10
2.3 E:;Zif;opraHquCKHX 11 OpramiceKux 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 17 https://lesson.edu.ru/04/10
Pa3zgen 3. XuMus u :KU3HbL
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

Xumusi, 10 wmace/ TINabpuenssa O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIHOHEpHOE
obmectBo «M3natenpcTBo «IIpocsemenue»,2021 r

Xumust, 11 xmace/ T'abpuenssa O.C., Octpoymo WN.I'., CrnagxoB C.A., AkunoHepHOe

obmectBo «M3aarenscTBO «IIpocBemenne»,2021r.

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Xumust (6a30BbIil ypoBeHb). Peanmsanus oOpa3oBaHUs: METOIMYECKOE MOCOOHe JUIs
yuntens / Kasepuna A. A., Ilmuyruna I'.B.; nox pen.I. B. Iluuyrunoit. M. : ®I'BHY
«MHCTUTYT cTpareruu pa3Butus odpazoBanust PAO», 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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