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MOACHHUTEJIbBHAA 3AITMCKA

[lporpamma 1O XMMHM Ha YpOBHE CpeIHEro ooOmero oOpa3oBaHus  pa3padoTaHa Ha
ocHoBe denepanibHoro  3akoHa ot 29.12.2012 Ne 273-®@3 «O06 ob6pazoBanuu B Poccuiickoi
®Denepanum», TPEOOBAaHUI K pe3yIbTaTaM OCBOCHUA (peaepanbHOi 00pa3oBaTebHON IPOrpaMMBI CPETHETO
o6miero oopazoBanus (POIT COO), npeactaBieHHbIX B DegeparbHOM rocyIapcTBEHHOM 00pa30BaTEIHLHOM
crangapre COO, ¢ yuérom KoHuenuuu npernojaBaHus yueOHOTro npeamera «XUMUs» B 00pa3oBaTeIbHbIX
opranm3anusix Poccuiickoii ®Denepaliniu, peaau3yrONMX OCHOBHBIC 00pa3oBaTeIbHBIC MPOTPAMMBI, W
OCHOBHBIX MoyiockeHuit «CTparteruud pa3BUTUs BocnuTaHus B Pocculickoil @enepaunu Ha niepuon a0 2025
roga» (Pacnopsikenue IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOOXOIOB K pa3padOTKEe NIPOTrpaMMbl IO XUMHH, K OIPEICIICHHIO OOIIeH CTpaTeruu
00y4YeHHs, BOCOUTAHUS U Pa3BUTHUA OOYyYaKOIIUXCSl CPEJACTBAMHU ydeOHOro mpeamMera « Xumus» st 10—11
KJaccoB Ha 0a30BOM  YpOBHE COCTaBWJIM  KOHIENTyadbHble mojoxkeHus DOIOC COO o
B3aMMOOOYCIIOBIICHHOCTH TIeleH, COIASpIKaHMs, pe3yJbTaToB OOy4YeHWsT W TpeOOBaHUH K YPOBHIO
MOJITOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHHE, II0JIydaeMOe€ BBIITYCKHHUKaMH OOIIe00pa3oBaTebHON OpraHu3aluy,
SIBIISICTCS HEOTHhEMIIEMOH YacThio UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEPIIAIOIIAM dTANOM pealln3ailii Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX I[IEHHOCTEH, NPUCYIIMX IEJIIOCTHOW CHUCTEME
XHUMHAYECKOTO OOpa30BaHWsA. DTH IIEHHOCTH KacalTCs ITO3HAHWS 3aKOHOB TIIPUPOJIBI, (HOPMHUPOBAHHS
MHPOBO33peHUs] U OOIIeH KyJIbTyphl YEJIOBEKa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO U MPUPOJHON cpene. Peanusyercs xumMuueckoe obpazoBaHue oOydaromMxcs Ha YpOBHE
cpelHero oOIIero o0pa3oBaHHUsI CpeJCTBaMHM ydeOHOTO Tpeamera «XUMHs», COASpKaHWE W IOCTPOCHHUE
KOTOPOTO OIpENIeIEeHbl B MpOoTrpaMMe MO XUMHU C YYETOM CHEeIU(PUKA HAYKU XHUMHUU, € 3HAYCHHS B
MO3HAHUM TIPUPOJIBI U B MaTePHUATIbHON JKM3HHU OOIIECTBA, a TAKXKE C YYETOM OOIIUX IIeJeid M MPUHIAIIOB,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI cpejHero oOmiero oOpaszoBaHuss B Pocculickoi
Denepanuu.

XuMHUg Kak 2JJeMEHT CHCTEeMbl €CTECTBEHHBIX HayK WIpaeT oOcOoO0yl0 poJib B COBPEMEHHOU
I[IMBUIN3AIIMH, B CO3JIAHWUM HOBOW 0a3bl MaTepualbHONW KyiabTypbl. OHa BHOCHT CBOW BKJIal B
(bopMupoBaHne panMOHAIBPHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHUE IEJIIOCTHOTO MpPEJCTaBlIeHUs 00
OKPY’KaIoIeM MHUpPE KaK O CIMHCTBE IPHUPOJBI M YeJOBeKa, KOTopoe (PopMHUpYyEeTCs B XHMMHH Ha OCHOBE
IMIOHUMAaHUsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIONIEr0 MHpPa, OCO3HAHUS B3aMMOCBS3U MEXKIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMH U BO3MOYXHBIMH O0JIACTSIMH ITPUMEHEHHSI.

TecHO B3aMMOAEHUCTBYSI C IPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOTHEMJIEMOMN YacCThIO
MHPOBOH KyJBTYpPBbI, HEOOXONMMBIM YCIOBHEM YCIICITHOTO TPyJa M >KHU3HH KaXXKJIOTO WiIeHa OOIIecTBa.
CoBpeMeHHasi XUMHUs KaK HayKa cO3uJiaTeIbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBiieHa Ha pellIeHHe
rJI00ABHBIX TPOOJIEM YCTOWYHMBOTO Pa3BUTHSI YEJIOBEYECTBA — CBHIPbEBOM, YHEPreTHYECKOM, ITHIICBOM,
9KOJIOTHYECKOH 0€30MacHOCTH M OXPAHBI 3JJOPOBBS.

B cooTBercTBMM ¢ OOIIMMHM NENAMHA U NPUHIHMIAMH CpeaHero oOimiero oOpa3oBaHMS COJAEpKaHHE
npenmeta «Xumus» (10-11 kmaccel, 0a30BBI YpPOBEHb U3YUYCHHS) OPUCHTHPOBAHO MPEUMYIISCTBEHHO Ha
OOIIEKYIbTYPHYIO TIOJITOTOBKY OOYYaroIuXcsi, HEOOXOJIUMYIO WM JUISI BBIPAOOTKH MHPOBO33PEHUYSCKUX
OPUCHTHUPOB, YCICIIHOTO BKIIOYCHUS B KHU3Hb COLMYMa, MPOJIOJDKSHHs OOpa30oBaHUS B Pa3IUIHBIX
00J1acTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUCH.

CocCTaBySIIOMIMMA  TIpeMeTa «XHUMUS» SABISIOTCA 0a30Bble Kypchl — «Opranudeckas XUMHS» U
«OO0mas ¥ HeopraHuveckasi XUMHsS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOI HayKH: CHCTeMa 3HAHWU M0 HEOPTaHMYECKOH XMMHUH (C BKIIOYCHHUEM 3HAHHUI U3 oOmeld XUMUN) 1
opraHudeckoil xumun. @OopMUpPOBAHUE NTAHHON CHUCTEMBI 3HAHWM NMPU W3YyUYCHUH MpEaMeTa 00ecrieurBacT
BO3MO’KHOCTbh PACCMOTPEHHUSI BCETO MHOr00Opasus BEIIECTB HA OCHOBE OOILIUX MOHSITUM, 3aKOHOB U TEOPUil
XHUMUHU.
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CTpyKkTypa comepaHus KypcoB — «Opranmdueckas XumMus» U «OO0Imas u HeopraHWYeCKas XUMUD)
copMHupoBaHa B MPOrpaMMe MO0 XMMHH Ha OCHOBE CUCTEMHOI'0 MOAX0/1a K U3YUCHHUIO Yy4eOHOTro MaTepuana
u OOyCJIOBJICHAa HMCTOPHYECKH OOOCHOBAHHBIM pAa3BHTHEM 3HAHHI Ha OIPEACIEHHBIX TEOPETUICCKUX
ypoBHsiX. Tak, B Kypce OpraHMyecKkol XWMHH BEIIECTBa PACCMATPUBAIOTCS Ha YPOBHE KIIACCUUYECKOMU
TEOPUH CTPOCHUsSI OPraHWYECKUX COEIWHEHHH, a TaK)Ke€ Ha YPOBHE CTEPEOXUMHUUYECKHX U AJIEKTPOHHBIX
MIPE/ICTaBICHHI O CTPOSHHH BemiecTB. CBeeHusT 00 M3ydaeMBIX B Kypce BEIIEeCTBaX JAIOTCS B PA3BUTHH —
OT YTJIEBOJIOPOJIOB JIO CJIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCIMHECHUN. B Kypce OpraHM4ecKkod XUMUU
IMOJIy9aloT pa3BHTHE C(HOPMHpPOBAHHBEIC HAa ypOBHE OCHOBHOIO oO0IIero oOpa3oBaHHs IIEPBOHAYAITHHBIC
MIPECTABICHNUSI O XUMHYECKOU CBSI3M, KJIACCHU(UKAIMOHHBIX IMPH3HAKaX BEIIECTB, 3aBHCHMOCTH CBOMCTB
BEILIECTB OT UX CTPOCHUS, O XUMHUYECKON PeaKIuu.

[Tox HOBBIM YTJIOM 3pEHHS B MpeaMeTe «XUMHs» 0a30BOr0 YPOBHS PAacCMATPUBACTCS M3yUYCHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEOPETHUYCCKUH MaTepual MW (aKTOJIOTHYECKHUE CBEIACHHS O
BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B 4aCTHOCTHU, B Kypce «OOIas U HeopraHW4YecKas XUMHUI
00yYarOImUMCsT  TIPEJIOCTABISICTCSI  BO3MOXKHOCTH  OCO3HATh 3HAYCHHE IMEPHUOJUYECKOrO 3aKOHA C
OOIIETCOPETUUCCKUX W METOIOJOTHUECKUX MO3UIHH, ITy0ke MOHATh HNCTOPUYECKOS M3MEHEHNE (DYHKITNHA
9TOTO 3aKOHa — OT 0000IIaroIel 10 OOBSCHIIONIEH U TPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXHEHMIIUX BEILIECTBAX, UX COCTAaBE, CTPOEHUU, CBOICTBAX U IPUMEHEHNUN,
a TaKKe 0 XMMUYECKHUX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHHUs JOMOJHAeTCs B Kypcax 10
u 11 K1accoB 3JIEMEHTAMU COJEPXKAHUS, UMEIOIIUMHU KyJIbTYyPOJIOTHYECKUN U MPUKIaAHON XapakTep. DTH
3HaHUSA CIOCOOCTBYIOT IMOHHMAHHIO B3aMMOCBSA3M XHMHH C JPYTMMH HayKaMH, PacKpbIBalOT €€ poyib B
NO3HABATCIbHOU U HpaKTH‘leCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA, CHOCO6CTByI-OT BOCIIUTAHUIO YBaXXCHUA K
MPOIIECCy TBOPYECTBA B OOJACTH TEOPHUH W MPAKTHYECKHUX IPUIIOKEHHI XMMHH, ITOMOTAIOT BBITYCKHHUKY
OPHMEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH, KPUTHIECKH
OCMBICIIUBATh MH(OPMAIUIO U MPUMEHSTh €& I MOMNOJIHEHUS 3HAHUM, PEIICHUsS HHTEIJICKTyalbHbIX U
SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 3a1ad. B 1eraom coxmepkaHrne ydeOHOTO mpenmera «XHMUS
JTAaHHOTO YPOBHSI H3YUYCHHUS OPHECHTHPOBAHO Ha (HOPMHUPOBAHHE Yy OOYYAIOIIMXCS MHPOBO33PEHUYECKOI
OCHOBBI JUIsI TTOHUMaHUS (HIIOCOPCKUX HACH, TaKMX KaK: MaTepHaIbHOE €IMHCTBO HEOPTraHMYECKOTO H
OPTraHWYeCcKOr0 MHpPa, OOYCIIOBIEHHOCTh CBONCTB BEIIECTB MX COCTAaBOM M CTPOECHHMEM, MO3HAaBA€MOCTH
MNPUPOAHBIX SBICHUM MyTEM SKCIEPHMEHTA M PELICHUS MPOTUBOPEUYUN MEXJy HOBBIMU (aKTamMu U
TEOPETHYECKNMH TMPEANOCHUIKAMHU, OCO3HAHUE POJM XMMHH B PEIICHUH SKOJIOTMYECKUX MPOOJIeM, a TaKkKe
poosIeM cOepeKeHUS SHEPIeTUUECKUX PECYPCOB, CHIPhsI, CO3/IaHMS HOBBIX TEXHOJIOTHI U MaTepHAaIOB.

B mmane pemenust 3ajad  BOCHUTAHUS, Pa3BUTHUA M CONMAIU3AIMU OOYyYalOIIUXCS TPHUHATHIE
MPOrpaMMoOM Mo XMMHUU NOAXO0Ibl K ONPEJEIICHUIO COAEPIKAHUS U MOCTPOSHUS IPEIMETa IPelyCMaTPUBAIOT
(hopmupoBaHNe YHUBEPCAIBHBIX yUCOHBIX NEHCTBHI, NMEIOMMX 0a30BO€ 3HAUCHHUE NI PA3IUIHBIX BHIOB
NeSITEIHOCTH: PEIICHUs] MPOOJIeM, MOHWCKA, aHalu3a U 00paboTKM WH(OpPMAIUH, HEOOXOIHMBIX IS
MMPUOOPETCHHS OIBITa MPAKTHIECKONW M MCCIICIOBATEIHCKON ASATEILHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MO3HAHUU XUMHHU.

B npakTuke nipenoaBaHusl XMMHUHM KaKk Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHMsl, TaK U HA YPOBHE
cpemHero oOmiero o0pa3oBaHWsI, IMPH OMIPEACICHUU COMEPIKATSIHFHON XapaKTCpUCTHUKU IIeJIe H3yUCHUS
MpeaMeTa HaIpaBJICHHUEM IIEPBOCTEIICHHON 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMHUPOBAHHE OCHOB
XAMHUYECKOW HayKU KaK O00JACTH COBPEMEHHOI'O0 €CTECTBO3HAHMUS, MPAKTUUCCKOHN IESITEILHOCTH YSJIOBEKA U
KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOAMYECKOW TOYKH 3PEHHUS] TaKOW IMOAXOJ K
OIIpPENICJICHUIO 1eJIe U3ydeHUs NIpeaAMeTa SBJISCTCS BIIOJIHE OIPaBJaHHBIM.

CorymacHO JaHHOW TOYKE 3PCHHS TJIABHBIMHU ICJSIMH U3YYCHHUsS Tpeamera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 KJ1.) ABASFOTCS:

e (opMHUpOBaHHE CHCTEMbl XUMHYECKHX 3HAHWM KaK Ba)KHEHUINEH COCTAaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPa, B OCHOBE KOTOPOI JISKAT KITFOUEBBIC HOHTHUSI, (PYHIaAMEHTAIbHBIC 3aKOHBI U TCOPUU XUMHUH,
OCBOCHHE sI3bIKa HAyKH, YCBOCHHE M MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUECKOTO
XapakTepa, 03HAaKOMJIEHHE C UCTOPUEN UX PAa3BUTHUSI U CTAHOBJICHUS;
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e (QopmMHpOBaHHE W pa3BUTHE IPEIACTABICHUNA O HAYYHBIX METONAX IMO3HAHHUS BEIISCTB M XHUMHUYECKHUX
peakuuii, HeOOXOAUMBIX IJIsI MPHOOPETEHUS YMEHHMII OPHUEHTHPOBATHCS B MUPE BEIIECTB M XUMMUYECKHUX
SIBJICHUM, UMEIOIUX MECTO B IIPUPOJIE, B IPAKTUYECKOU U ITIOBCEIHEBHOM JKU3HU;

e pa3BHTHE YMEHHH M CIIOCOOOB JEATECIHHOCTH, CBSI3AaHHBIX C HAaOIIOACHHEM M OOBSICHEHHEM XHMHYECKOTO
SKCIEpPUMEHTA, COOJII0ICHHEM TpaBuil 0e301macHOro oOpamieHus ¢ BelecTBamMu.

Hapsiny ¢ aTuM, comeprkarenbHas XapakKTepUCTHKa LeJeld U 3a7ay U3y4YeHHsl NpeaMeTa B IporpaMme
M0 XMMHHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMH MPHOPUTETAMHU B CHCTEME CPEIHETO
obOmrero oOpazoBanusi. CerojiHs B MOpeEroJiaBaHUU XUMHHU B OOJIbIIIEH CTENeHU OTHAETCS MPEAIIOYTCHHUE
MPaKTHYCCKOW KOMIIOHEHTE COJICPXKAHUS OOYYCHHS, OPUSHTUPOBAHHOW Ha IIOJITOTOBKY BBIITYCKHHUKA
001reo0pa3oBaTeIbHOM ~ OpraHM3aluy, BIIAJCIONIEr0 HE HAO0OpoM 3HAHWHM, a (QYHKIHOHAIBHOW
TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMCHHSIMH AKTHBHOT'O ITOJYYCHHUS 3HAHUN W MPUMEHCHHUS HX B
pCanbHOM KU3HU JUIsI PEIICHUS MMPAKTHYSCKUX 3aJ1a4.

B cBs3m ¢ 3THM nIpH M3YUYEHHH TIpenMeTa «XHMUS TOMHHHUpPYIOIIee 3HAUCHUE MPHUOOPETAIOT TaKue
LEeJIU U 33J1a4ui, KaK:

amantanus OOYYaroIUXCs K YCIOBHSIM JHHAMUYHO Pa3BHUBAIOIICTOCS MHpa, (OPMUPOBAHUC
WHTEJUICKTYalIbHO ~ Pa3BUTOW  JUYHOCTH, TOTOBOH K  caMOOOpa3OBaHMIO, COTPYJIHUYECTBY,
CaMOCTOSITeIbHOMY MPHUHSITHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIHsX, CBSI3aHHBIX C
BEILECTBAMHU U UX NPUMEHEHHUEM;

dbopMupoBaHre y OOYYarOIMIUXCS KIIOUCBBIX HABBIKOB (KIIOYCBBEIX KOMIICTCHIIUN), WMEIOIINX
YHHUBEpCAJbHOE 3HAYCHUE JJIS PA3IMYHBIX BUJOB JACATCIBLHOCTH: PEHICHHUS MPOOJIeM, MOMCKa, aHAIN3a U
00paboTK WH(pOPMALHNH, HEOOXOIUMBIX ISl HNPUOOPETEHUsS OIbITAa ACSATEIBHOCTH, KOTOpas 3aHUMAaeT
BaKHOE MECTO B IIO3HAHWM XHWMHHU, a TaKKEe JUIST OIEHKH C TIO3UINA DKOJIOTHUECKONW Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUUYECKHUX MTPOLIECCOB HAa OPraHu3M YelIOBeKa U MPUPOJIHYIO Cpenly;

pa3BUTHE TIO3HABATENIBHBIX HWHTEPECOB, HWHTEJUIEKTYyaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
00yJaromuxcsi: CIIOCOOHOCTH CaMOCTOSITEITEHO MPHOOpPETaTh HOBBIC 3HAHUS MO XUMHH B COOTBETCTBHH C
JKU3HEHHBIMU TTOTPEOHOCTSIMH, HCIIOJIb30BaTh COBpEMEHHBIC MH(DOPMAIITMOHHBIE TEXHOJIOTUH JJIsI MIOUCKA U
aHalM3a y4eOHOU W HAYYHO-IIOMYIIIPHOW HH(OPMAITUA XUMHYICCKOTO COACPIKAHUS;

dbopMupoBaHWEe H pa3BUTHEC Yy OOYYAIOIIUXCS AacCCOIMATHBHOIO W JIOTHYCCKOTO MBIILUICHHUS,
HaOJIFOTaTETbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH, IPHU
IUTAHUPOBAHUH U TIPOBEICHUU XUMHYCCKOTO DKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs yOeXIEHHOCTHM B T'YMaHHUCTHYECKOH HaNpaBICHHOCTH XWUMHH, e&
BaXHOW pONHM B PEIMICHWH TI00ANBHBIX MPOOIEM pPaMOHAIBHOTO MPHUPOAONOIB30BaHMUs, ITOTOJHEHHS
SHEPreTHUYECKUX PECYPCOB U COXPAHECHUS MPUPOJTHOIO PABHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEepe’KHOTO
OTHOIIIGHMSI K TPHUPOJAE U CBOEMY 3/J0POBBIO, a TaKyKe MPHOOPETEHHS OIBITa MCIIOJIH30BAHMS ITOJTYISHHBIX
3HAHMUH JUTIS1 IPUHSTHS TPAMOTHBIX PEIICHUM B CUTYAIIUSIX, CBSI3AHHBIX C XUMHYECKUMU SIBICHUSIMU.

B yueOHOM miaHe cpeaHero oOIero o0pa3oBaHUs MPEeAMET «XHMUs» 0a30BOTO YPOBHS BXOJIUT B
COCTaB IIPEAMETHOH 00s1acTi « ECTECTBEHHO-HAYYHBIC ITPEIMETHI.

OOmiee YHMCIIO YacoB, OTBEASHHBIX ISl U3YUCHHS XUMHH, Ha 0a30BOM ypOBHE CPEIHEro OOIIero
oOpazoBanusl, coctanisieT 68 yacoB: B 10 kiracce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B
HEJICITIO).

COJEPXAHUE OBYUYEHUA
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10 KJIACC
OPITAHUYECKAA XUMMUA
Teopernyeckne 0CHOBbI OPraHUYE€CKOM XUMHHU

[Ipenmer OpTaHUYECKOMN XUMHH: eé BO3HHUKHOBCHHE, pa3Butue u 3HAYCHUE
B TMOJIlyYeHHHM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHHS OpPraHUYECKUX COECAMHEHUH A.
M. BytnepoBa, €€ oCHOBHBIC TTOJOXKEHHUsA. CTPyKTypHBIE (HOPMYJIBI OpPTaHUYECKUX BellecTB. [ 'omMororus,
U3oMepusi. XuMuyeckas CBs3b B OPraHUYCCKUX COCAUHCHUAX — OJUHAPHBIC U KPATHBIC CBsA3U.

HpeﬂCTaBJ’IeHI/Ie o KJ'IaCCI/I(I)I/IKaHI/II/I OpPraHn4YCeCKux BCLICCTB. HOMGHKJ’IaTypa OpPraHn4CeCKux
COCJIMHCHUU (CI/ICTeMaTI/I‘ICCKaH) U TPHUBHUAJIIBHBIC HAa3BaHUA BaXKHEUIIINX HpeHCTaBHTeHeﬁ KJI1aCCOB
OpPraHN4YCCKHX BCIIICCTB.

3KCHG[!I/IMCHT3J’ILHLIC MCTO/JIbI M3YUYCHUS BCIICCTB U HUX HI!GB[!&!!!GHHﬁ: O3HAaKOMJICHHEC C O6pa3HaMI/I
OPraHUYCCKHX BCHICCTB M MAaTCpHaJlaMMd Ha UX OCHOBC, MOACIIMPOBAHUEC MOJICKYJI OPraHM4C€CKUX BCUICCTB,

HAOJIIOCHNEe W OMHCAaHHE IEMOHCTPAIIMOHHBIX OIBITOB IO TMPEBPAICHUIO OPTaHWYECKHUX BEIICCTB MPH
HarpeBaHud (IJIaBJICHUE, OOyTJIIMBAaHUE U TOPSHHE).

Yraesoaopoabl

AnKaHbI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psall. MeTaH U dTaH — IpOCTeHIIne IpeacTaBUTENN
aJKaHOB: (PU3MUECKUE W XUMHUUCCKHUE CBOMCTBA (pPEaKIMy 3aMEIISHHs U TOPEHUS), HAXOKICHUE B TIPUPOJIC,
MOJIy4eHHE U IPUMEHEHHE.

AJNKeHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKMH psAll. ODTWUIEH W NPONWIeH — NpocTeuime
MPE/ICTAaBUTEIIN  QJIKEHOB:  (U3WYECKHEe W  XHUMHUYECKHE CBOWCTBa  (peakiuu  THUIPUPOBAHUS,
raJloreHUPOBaHUs, TUPATAIIMH, OKUCIICHUS U TIOJIMMEPU3AIIUN ), TIOTyYSHUE U PUMCHEHHE.

Ankanuensl: OyTtanueH-1,3 u mMetunOyraauen-1,3: cTpoeHHe, BaKHEHIIME XHUMHYECKHE CBOWCTBA
(peakuumst monumepuzanun). [lonydyeHrne CHHTETUYECKOr0 KaydyKa U PEe3UHBI.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUU psif. AICTHICH — NPOCTCHIITNN
MPEICTaBUTEINb AJIKWHOB: COCTaB, CTPOCHUE, (PU3MUYCCKUE N XMMHYECKHE CBOMCTBA (PEaKIINK THAPUPOBAHNS,
raJoreHupoOBaHUs, FTUApaTaluu, TOPEHMUs), IOJyUYeHUE U IPUMEHEHHUE.

Apensl. beH3on: coctas, cTpoeHHEe, QU3NIESCKUE U XUMHUYCCKUE CBOMCTBA (PCaKIIUU raJoreHUPOBAHUS
W HUTPOBAHUS), TONYUYCHHE W TpUMEHeHHe. Toayon: cocmas, cmpoenue, Qusuueckue u Xumudeckue
ceolicmea (peakyuu 2anoceHupo8anus U HUMpOBGaHus), noayyenue u npumenenue. TOKCUIHOCTb apeHOB.
I'eneTnueckas cBsi3b MEXIY YIVIEBOJIOPOJAMU, IPUHAISKAILIMMHU K PA3JIMUYHBIM KJIaccaM.

[IpupoaHbIe UCTOYHUKHU YTIEBOAOPOA0B. [IpupoaHbIii Ta3 U nmomyTHble HeTsHbIC ra3bl. HedTs u eé
npoucxoxaeHue. CrocoObl nepepaboTku HePTHU: MEeperoHka, KPeKUHT (TEPMHYECKHM, KaTATUTUYECKUN),
muponu3. [IpomykTel mepepaboTKkn HEePTH, WX NPUMEHEHHE B IIPOMBIIUICHHOCTH W B ObITy. KaMeHHBIH
YTOJIb M IPOAYKTHI €ro mepepadoTKH.

DKCIEePUMEHTAIBHEIC METOJbI M3YUCHUsS BEIICCTB W WX IPEBPAIICHUI: 03HAKOMJICHHE C OOpasIaMu
IUIaCTMACC, KaydyKoB U pe3uHsl, komiaekiuu «Hedts» U «Yroiab», MOJAEIUPOBAaHUE MOJIEKYHI
YTJIEBOJIOPOJIOB M TaJIOT€HONPOU3BOJHBIX, MPOBEICHNE IPAKTUYECKOW pPabOThI: MOJydYSHHE OSTUJIICHA U
HU3y4EHUE €rO CBOMCTB.

Pacuérnrle 3aj1aun.
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Brramcnenus 1Mo ypaBHEGHHIO XHMHYECKOW peaknuu (Macchl, 00BEMa, KOIWIECTBA HCXOIHOTO
BEIIECTBA WJIM NPOAYKTa PEaKkiMu IO M3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJIHOTO M3 HMCXOJHBIX
BEILLECTB WM NPOJYKTOB PEAKLINH).

Kucaopoacoaep:kaiuue opraHndeckue coeInHeHust

IIpenensHBIE ONHOATOMHBIE CHUPTHL. METaHOJI W 3TaHON: CTPOCHHE, (PU3NUECKHe W XWMHYECKHE
CBOMCTBa (peakIuu C aKTUBHBIMHU METaJUIaMH, TaJIOTEHOBOIOPOAaMHU, TOPEHUE), IpUMeHeHne. Bonopoaasie
CBSI3U MEXKJy MOJICKYJIaMH CIIUPTOB. JI€licCTBHE METaHOJa U 3TaHOJIA Ha OPraHu3M 4YeJIOBEKa.

MHoroatomMHbIe CIINUPTHI. OTHUIICHIIIUKOIIb U TJIIMOCPUH: CTPOCHHUC, (1)I/I3I/I‘-IGCKI/IC n XHUMHYCCKHC
CBOMCTBa (B3aHMOHeﬁCTBHe CO MMCJIIOYHBIMHU MCETaJlUIaMH, KadC€CTBCHHAsA pEeakKnus Ha MHOI'OaTOMHBIC
Cl'II/IpTI)I). I[eﬁCTBHe Ha OpraHu3M Y€JIOBCKaA. HpI/IMeHeHI/Ie TJIMIepruHa U DTUJICHTJIUKOJIA.

®deHoJI:  CTpOCHHWE MOJICKYJb, (U3NYSCKUEe W XHUMHUYECKHe CBOWCTBAa. TOKCHYHOCTH (heHoa.
ITpumenenue denona.

Anpneruapl U kemowuvl. DopMalbAETH, alleTalbICTH: CTPOCHUE, (PUUYECKHE U XHUMHYECKHUC
CBOICTBA (peakiui OKUCIICHUSI U BOCCTAHOBJICHUS, KaU€CTBEHHbBIE PEAKIINM), TOJIyYeHUE U IPUMEHEHUE.

OIHOOCHOBHEBIC TpeeNIbHbIC KapOOHOBBIE KHUCIOTHI. MypaBbUHAsl U YKCYCHasi KUCIIOTBHI: CTPOCHHUE,
(uzmueckne W XUMHYECKHE CBOWCTBa (CBOMCTBa, OOIIMe ISl Kilacca KHCIIOT, peakius 3Tepu(uKammmn),
MNOJIY4YCHUC U IIPUMCHCHHUEC. CTeapI/IHOBaSI " OJICMHOBAsA KUCJIOTHI KaK MPEACTaBUTCIIN BbICHIUX Kap6OHOBI)IX
KHUCIIOT. MBLIa KaK COJM BBICIINX KapOOHOBBIX KHCJIOT, HX MOIOIIIEE JICHCTBHE.

CroxHble 3(Upbl KaK TPOWU3BOAHBIE KAPOOHOBBIX KHCIOT. I'Maponm3 cioxHBIX 3¢QupoB. JKupsl.
TI'unponus >xupos. IIpumenenue xupoB. buosnoruyeckas poJsib KUPOB.

VrineBonpl: cocTaB, KiaccHUKAIUs YIIeBOAOB (MOHO-, AU- H ToJducaxapuibl). [mrokoza —
MMPOCTEUIITUH MOHOCAXapuI: OCOOCHHOCTH CTPOCHHSI MOJICKYJBI, (DU3MYECKHE W XUMHYECKHE CBOMCTBa
(B3aumogeiictBue ¢ tunapokcuaom Mmenu(Il), okuciienne amMmuadHbIM pacTBopoMm okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOXKCHUE TJIIOKO3bI), HAXOXKJICHUE B MPUPOJIC, MPUMCEHCHHE, OUOJIOTHYECKasl POJib.
dotocunTte3. PpyKTO3a KaK U30MEP ITIOKO3BI.

Kpaxman u nesmnrono3a kak OpupoaHble nojuMepsl. CTpoeHue KpaxMasia U LeuIro103bl. Pu3ndeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmalia (THAPOJIN3, Ka4eCTBEHHAs PEeaKIysi C UOJIOM).

DKCIIepUMEHTAIIbHBIC METOAbl M3YYEHHUs BEIIECTB M HMX MPEBPAIICHUI: MPOBEJICHHUE, HAOIIOIEHUE U
OITMCaHUE AEMOHCTPAIIMOHHBIX OIBITOB: TOPCHUE CITUPTOB, KAUECTBEHHBIC PEaKIIMU OTHOATOMHBIX CITHPTOB
(oxkucnmenue »3taHoiia okcugaoMm Meau(ll)), MHOTOATOMHBIX CHHPTOB (B3aUMOACHCTBHUE TIUIEPHUHA C
ruapokcugom Meau(Il)), anpnerngoB (OKMCIIEHHE aMMHA4dHbBIM pacTBOpoM okcuma cepedpa(l) wu
runpokcugom Meau(ll), BzaumopaelcTBHE Kpaxmalla € HOJIOM), IPOBEJCHUE IPAKTHYCCKONW pPadOTHI:
CBOMCTBa pacTBOpa yKCYCHOM KHCIIOTBHI.

Pacuérnurle 3ajjauyn.

Brruncnenuss mo ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, OOBEMA, KOJIMYECTBAa HCXOIHOTO
BEIIeCTBA WM NPOIYKTAa PEAKINH IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BCIIIECTB WJIM IIPOTYKTOB PEAKIINN).

A3zotc oJc€prKaIue OPTaHNUICCKNUEC COCINHCHU .

AMHMHOKUCIIOTHI KaKk am(OTepHble OpraHnyeckue coeqnHeHuss. Ou3nueckne 1 XUMHUYEeCKUEe CBOHMCTBA
aMHHOKHCIIOT (Ha IpUMepe IIIUIHHA). bromornyeckoe 3HaueHNE aMHHOKHUCIIOT. [lenTu bt
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Bellku Kak HpHpOIHBIE BBICOKOMOJEKYJISIPHBIE coeauHenus. [lepBuUYHAas, BTOpHYHAS W TPETHUHAS
CTpyKTypa OenkoB. XUMUYECKUE CBOMCTBA OEJIKOB: TMIPOJIN3, JCHATYpAllks, KAaYeCTBEHHbBIC PCAKIMH Ha
O€eJIKU.

3KCHC[2HMCHT&J’ILHLIC METO/JbI HM3YYCHUSA BCIICCTB W HX H[!eB[zaQCHI/If/ii Ha6J'IIO,I[eHI/Ie 1 OIIMCaHHUC
JACMOHCTPAIlMOHHBIX OIIBITOB: JCHATYypalusa 0OenKoB Ipu Harp€BaHnu, IBETHBIC PCAKIIUU OEJIKOB.

BbicokoMoOJIeKYJJISIPHBIE COeIUHECHH S
OCHOBHBIC TIOHSITUSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COCAWHECHUN: MOHOMEp, MOJHUMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb IOJUMEPU3ALUU, CpedHsAsl MoJeKyspHas Macca. OCHOBHBIE METOAbl CHHTE3a

BBICOKOMOJICKYJISAPHBIX COC,III/IHCHI/Iﬁ — [NOJIMMCPpHU3alH U IMOJIMKOHCHC CAIH.

OKCIIEPUMEHTAIILHBIC METOJbI M3YUYCHHUS BEIISCTB W WX IMPEBPAICHUN: 03HAKOMJICHHE C o6pa3uaMH
OPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAY1YKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MECKIIPECAMETHBIX CBsI3en opun  HMU3y4YCHUU OpFaHH‘IeCKOI;'I xumun B 10 Kiacce
OCYHICCTBJIACTCA YEPE3 HUCIIOJIBb30BaHHEC KakK OGIlII/IX €CTCCTBCHHO-HAYYHbIX HOHHTI/Iﬁ, TaKk H HOHHTHﬁ,
SABJIAOMINUXCS CUCTEMHBIMUA AJIS1 OTACJIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O MUKJIA.

OOmue eCTeCTBEHHO-HAYYHbBIC MMOHITHUS: SIBIICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CHHTE3, KIaccudUKaIus, IePUOIUIHOCT, HAOIIOICHUE, U3MEPEHHE, SKCIICPUMEHT, MOJCITUPOBAHHE.

duzuka: MmaTepus, SHEPrusi, Macca, aToM, IJIEKTPOH, MOJIEKYJa, SJHEPTETHUECKUN YPOBEHb, BEIIECTBO,
Te0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE BETUYUHBI U €IMHUIIBI UX U3MEPEHHUS.

Buosorus: kierka, opranusm, 6uocdepa, oOMeH BeliecTB B opranu3Me, (poToCHHTE3, OMOJIOTHYSCKH
aKTHBHBIE BeIecTBa (OCIKHN, yTIeBOIBI, )KUPHI, (PEPMEHTHI).

I'eorpadust: MuHEpANBI, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOITAeMEIS, TOIINBO, PECYPCHI.

TexHomorus: NUIICBBIC TMPOAYKTBI, OCHOBBI pPalfMOHAJIBHOIO IIMTAaHWA, MOIOIIHUE CpCACTBaA,
JICKAaPCTBCHHBIC U KOCMCTUYCCKUC MperiapaTbl, MaT€pralibl U3 HCKYCCTBCHHbIX U CUHTCTUYCCKUX BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKAS XUMUS
Teopernueckue 0CHOBBI XUMHUH

Xumudeckuii dieMeHT. AToM. SImpo aroma, WM30TOIBI. DIEKTPOHHAs 000JI0YKA. DHEPreTUUCCKUE
YPOBHH, OTYPOBHH. ATOMHBIE OpOUTaNy, S-, p-, d- amemMeHTbl. OCOOCHHOCTH pacCIpeIeICHUsT SJICKTPOHOB
10 OPOUTAJISIM B ATOMaX DJIEMEHTOB MEPBBIX YETHIPEX MTEPUOJIOB. DJICKTPOHHAS KOH(QUTYpaLIHsI aTOMOB.

IMepuoanueckuii 3axkoH u [lepuoandeckas cucrema xumudeckux anemMeHToB J[. 1. MenneneeBa. Cssizb
nepruoandeckoro 3akoHa u Ilepuommyeckod cuctembl xumudeckux osiemeHTtoB J[. V. MenneneeBa c
COBPEMEHHOU TeOopHuel CTPOEHUs] aTOMOB. 3aKOHOMEPHOCTH U3MEHECHUS CBOUCTB XMMHUUYECKHUX JIEMEHTOB U
0o0pa3yeMbIX WMH IPOCTBIX M CJIOKHBIX BEIICCTB MO TpyIaM W IepHojaM. 3HAUYCHUE IMEPUOINIESCKOTO
3aKOHa B Pa3BUTHUU HAYKH.

CTpoeHue BellecTBa. XMMHUYECKass CBA3b. BHUIAbI XUMHYECKOW CBS3M (KOBAJCHTHAs HEMOJISIpHAS WU
MOJISIpHAsl, HWOHHAs, METa/UIHYecKas). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XHMUYECKOW CBSI3U
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(OOMEHHBIF W JIOHOPHO-aKIEeNTOPHBIN). BosopomHas cBs3b. BaleHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTD.
CreneHb OKHCIEeHUS. MTOHBI: KATHOHBI ¥ aHUOHEIL.

BemectBa MOJICKYJIAPDHOI'O U HEMOJICKYJIAPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIICCTRBA.
Tunbr KPHUCTAJUIMYCCKUX peH_IéTOK. 3aBHCHUMOCTh CBOMICTBA BEIIICCTB OT THUIIA KpPICTaHJIH‘IeCKOI;'I pCH_IéTKI/I.

IMoHsiTre 0 AUCHEPCHBIX cucTeMax. VICTHHHBIC U KOJIOWIHBIC pacTBOpbl. MaccoBast 1015 BEIIECTBA B
pactBope.

Knaccudukamus HeopraHMdecKMX coeAuHeHui. HoMeHkiaTypa HEOpPraHMYeCKHUX  BEIIECTB.
I'enernueckas CBsI3b HEOPraHUYECKUX BELIECTB, IPUHAJICKAIIUX K PA3JIMYHBIM KJIaCcCaM.

Xumudaeckasi peakmust. Kinaccumpukanuss XUMHUECKAX PEaKIWi B HEOPTaHHMYECKOW M OpTraHHYECKOU
XUMHH. 3aKOH COXPAHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS YHEPTHUU MPH XUMHUYICCKUX
peaKuusx.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT Pa3iIWdHBIX (akTopoB. OOpaTUMBIC peakiuu. XUMHIECKOS
paBHOBecue. DaKTOPHI, BAUSIONINE HA COCTOSTHUE XUMHUUYeckoro paBHoBecusi. [Ipunuun Jle [Ilatenne.

DnekTponutndeckasi auccornuanus. CuiibHbIe W cialble 37eKTpoauThl. Cpena BOIHBIX PacTBOPOB
BEILIECTB: KUCIIasi, HeUTpalbHas, IIeJ0YHasl.

OKHCIINTEIbHO-BOCCTAHOBHUTCIILHEIC PCaKInu.

DKCIIEPUMEHTAIIBHBIC METOJIbI HM3YYCHHUs BEIISCTB M WX TPEBPANICHUMN: JASMOHCTpAIUs TaOJIUI]
«Ilepnomuueckasi cuctema xumuueckux odiemednToB J[.  U. MenneneeBa», wu3ydeHHE MOJIeIeH

KPUCTAUTUYECKUX peéToK, HaOJII0IcHNE
W ONHCaHHWE JACMOHCTPAIIMOHHBIX M JA0OPaTOPHBIX OIBITOB (pa3ioKeHHE MEPOKCHIA BOIOPOIa B
MIPUCYTCTBHUU KaTaju3aTopa, OIMPENeNICHHE CPeabl PACTBOPOB BEIIECTB C ITOMOIIBIO YHHUBEPCAIBLHOIO
WHAUKATOpa, PEaKIMd HOHHOrO OOMEHA), MPOBEIACHUE IPAKTHYCCKON paboThl «BiusHuE pa3IHndHBIX
(baxTOpPOB HA CKOPOCTH XUMHYECKON pPEaKITHI.

Pacuérurlie 3ay1aum.

Pacuérpl 10 ypaBHEHUSIM XUMHUUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI, paCUEThI C
HUCIIOJIB30BaHUEM MOHATHS «MAcCCOBasi I0JIs BELIECTBA.

Heoprannyeckasi Xumust
Hewmeranmnpl. Ilonoxxenue HemerasuioB B Ilepuoguueckoil cucTeMe XUMHUUYECKUX dJIeMEHTOB JI.
W. MengeneeBa U OCOOCHHOCTH CTpOoeHHUs aToMoOB. Duzmyeckue CBOWCTBA HEMETAIUIOB. AJUIOTPOITHS

HEeMEeTaJIOB (Ha pUMepe KUCIopoja, cepsl, hocdopa u yrieposa).

XuMHYecKre CBONCTBA BaXKHEHIIMX HEMETA/UIOB (TallOr€HOB, cepbl, a3ora, ¢ocdopa, yriepoaa u
KpPEMHHS) ¥ UX COSTUHECHUHN (OKCHAOB, KUCIOPOICOASPKAIINX KUCIOT, BOTOPOIHBIX COSTUHCHUH).

[Tpumenenne BaXXKHEUIITMX HEMETAIIJIOB U UX COCAUHECHUN.
Merannbl. Ilomoxxkenme wetamnoB B Ilepuoguueckoil cucteMe XUMHYECKHX dlieMeHTOB /[l
U. MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX O0OJIOYEK aTOMOB MeTaiuioB. OOIme Gpusndeckue

cBoiicTBa MeTayioB. CIIaBbl METAIIOB. DIEKTPOXUMHUYECKUN Pl HATIPSHKCHUN METaIIOB.

XWMUYECKHEe CBOMCTBA BaXHEHIIIMX METAJUIOB (HATPHH, KalWui, KaJIbIIUK, MarHUl, aJITFOMUHHAH, IIHHK,
XPOM, JKeJIe30, MeJ/Ib) U UX COSJIUHEHHH.
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OObmme crocoOB MOTyYeHHsI MeTAJUIOB. [IprMeHeHne MeTaioB B OBITY M TEXHHUKE.

3KCHCQI/IMCHTEL]'ILHLIC METOJABbI HM3YYCHHA BCIICCTB W HX H[ZCBQageHI/Iﬁ: U3YyYCHUE KOJUICKIUN
«Mertannel CILJIaBbD», 06pa3u013 HCMCTAJIJIOB, PCHICHHUEC OJKCICPHUMCHTAJIBHBIX 3aaady, Ha6HIOILCHI/Ie n

OIIMCAaHUC ACMOHCTPAIMOHHBIX H J'Ia60paTOpHI)IX OIIBITOB (BSHHMOHCﬁCTBHC THUAPOKCHUAA AJIFOMUHUS C
pacTBOpaM KUCIIOT U HIGJ'IOLIGI‘/‘I, Ka4YCCTBCHHBIC PCAKIIMU Ha KATUOHBI MGTEUIJ'[OB).

Pacuérnrle 3ajaun.

Pacuérer maccel BemiecTBa wiM 00OBEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, PacdYEThl Macchl (00BbEMa, KOIMYECTBA BEIICCTBA)
MPOAYKTOB PEaKLMH, €CJIM OJHO U3 BELIECTB UMEET IIPUMECH.

XUMHUA | )KH3HD

Ponp xumun B o0ecriedeHNN 3KOJOTHYECKON, YHEPIeTUUCCKON 1 MUIIEBOM OE301MacHOCTH, Pa3BUTHHU
MmeaunuHbl. [loHATHE 0 HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U XMMUYECKUX PEaKLUN.

Hpe,Z[CTaBJ'IeHI/Iﬂ 00 O6H_II/IX HAaY4YHBIX MPUHOHUIIAX ITPOMBIINIJIICHHOT'O IMOJTYYCHUA BKHEUIIIMX BEIIECTB.

Yenosek B MHPEC BCIIICCTB U MAaTCPHUAJIOB: Ba>KHEHUIIINE CTPOHUTCIIBHBIC MaTCpHUaibl, KOHCTPYKIIMOHHBIC
mMarepualbl, KpaCKH, CTCKJIO, KCpaMUuKa, MaTCpUuajibl IJisA DJICKTPOHUKH, HAHOMATCPpUAJIbl, OPTaHUYICCKHUEC U
MHWHEPAJIbHBIC YI[O6pCHI/I$I.

XuMusT ¥ 300pOBbE YEJIOBEKA: IPaBUJIAa WCIIOIB30BAaHUS JICKAPCTBCHHBIX IIpernapaToB, IIpaBHia
0e301acHoro HCITOJIb30BAHMUS MpernapaTon OBITOBOM XUMHUH
B MOBCE/THCBHOM KU3HU.

Me)l(H[!eZ!MeTHBIe CBA3H.

Peanuzanus MECKIIPECAMETHBIX CBsI3en Opyu U3y4CHUU O6HICI>'I u HeOpFaHI/I‘{eCKOﬁ xuMuM B 11 kimacce
OCYHICCTBJIACTCA YCPE3 HUCIIOJIB30BaHHEC KakK 06HII/IX €CTCCTBCHHO-HAYYHBIX HOH}ITI/Iﬁ, TaKk H HOHHTHﬁ,
ABJIAOIIUXCS CUCTECMHBIMUA AJI1 OTACJIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O UKJIA.

OO0ure ecTeCTBEHHO-HAYyYHbIE TOHSITHUS: Hay4YHBbIH (DakT, THUIIOTE3a, 3aKOH, TEOpHSs, aHAIU3, CUHTE3,
KJjaccuduKanus, NepuoIUIHOCTb, HAOFOJICHUE, SKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBICHHUEC.

®dwuznka: wMarTepus, OJHEpPrus, Macca, aToM, DIIEKTPOH, TIPOTOH, HEHTPOH, WOH, M30TOI,
PaauoaKTUBHOCTh, MOJIEKYJa, SHEPTeTHUUYECKUH YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHOE€ COCTOSTHUE
BEIIECTBa, (PU3NUSCKUEC BEIUIUHEI U SIIHHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buomnorusi: KJICTKa, OpraHu3M, SKOCHUCTEMA, 6H00(1)epa, MaKpO- U MHUKPOI3JIEMCHTBI, BUTAMHHEI, oOmMmen
BCIICCTB B OpraHu3me.

I'eorpadusi: MuHEpaIbl, TOPHBIE TTOPOIBI, TTOJIC3HBIC UCKOIIAEMBbIC, TOTIJIMBO, PECYPCHI.

TexHomnorus: XUMHNYCCKas OPOMBINIJICHHOCTD, MCTaJLIIyprus, Opoun3BOJACTBO CTPOUTCIIbHBIX
MaTepuajiosB, CEJIbCKOXO03SMCTBEHHOE OPONU3BOACTBO, IMMHUIICBAsA IPOMBIIIJICHHOCTD, (bapMaHeBTI/I'-IeCKaH
IPOMBIIIJICHHOCTb, TPOU3BOACTBO KOCMETHYCCKHUX IIperapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepurualioB, DJICKTPOHHAs NPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.
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INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA ITPOITPAMMBI II0 XMMHWKM HA BA30BOM
YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHN

JUYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OOYyUYarOIMIMMHCS MPOrpamMm
cpemHero odmiero oopa3oBaHUs (JUYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM). HaydaHo-MeToamdecKoit
OCHOBOI1 IJ1s1 pa3pabOTKH TJIAHUPYEMbIX Pe3yJIbTaATOB OCBOSHUS IIPOrpPaMM CPEJIHEro 00IIero oopa3oBaHuUs
SIBIIICTCSI CHCTEMHO-ISSITEIIbHOCTHBIN TTOJIXO/.

B cOOTBETCTBUM € CHUCTEMHO-JIE€STEIbHOCTHBIM MOJAXOJOM B CTPYKTYpPE JIUYHOCTHBIX PE3yJIbTaTOB
OCBOCGHHSI TIpenMmeTra «XHUMHs» Ha YPOBHE CpEJIHEro oOIero oOpa3oBaHUs BBIJACICHBI CICAYIOIIHE
COCTaBJISIOIINE:

OCO3HaHUE OOYYaroMMHCS POCCUUCKOM  TPaKJaHCKOM  HMJEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTU U CaMOOIIPEIEIEHHUIO;

HAaJIMYHNEC MOTHUBAITUH K O6y‘ICHI/IIO;

LIeJICHAIIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOSKICHUH TUYHOCTH HA OCHOBE KITIOUEBBIX LIEHHOCTEH U
UCTOPUUECKHUX TPAJIUIINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH o6yqa}omnxcx PYKOBOACTBOBATHLCS B cBOCH ACATCIIBHOCTH ILICHHOCTHO-
CMBICJIOBBIMHU YCTaHOBKaMU, IMPUCYIIUMHU HGHOCTHOﬁ CUCTCMEC XUMHUYCCKOI'O 06pa30BaHm[;

HaJIMYWe TIPABOCO3HAHUSI JKOJOTHUYCCKOW KyIBTypPhI M CIOCOOHOCTH CTaBUTh IIENH M CTPOUTH
’KU3HEHHBIE TUIaHBI.

JIngyHOCTHBIC pe3yJibTaTbl OCBOCHHUA IIpE€AMETa «XHUMHUSD» JOCTUTAOTCA B CAWHCTBC yqe6H0171 nu
BOCIIMTATCIILHOM JIESITEIbHOCTU B COOTBETCTBUH C T'YMaHUCTUYCCKUMH, COLHUOKYJIBTYPHBIMH, HYyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTAMU U UACaTIaMU pOCCHﬁCKOI‘O T'paKaaHCKOI' O O6HI€CTBa, NPUHATBIMU B 06IHCCTBG
HOpMaMHu W IpaBHUJIaMU TOBCACHUS, CHOCO6CTBy1-OIIII/IMI/I nponeccamM CaMOIIO3HaHUsA, CaMOpPa3BUTHS H
HPAaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTU 06yqa}0mﬂxc;1.

JIngHOCTHBIE pe3yNbTAaThl OCBOCHMSI MpeaMeTa «XHUMHS» OTPakaloT C(HOPMHUPOBAHHOCTH OIMBITA
MO3HABATEIIbHON M TMPAKTUYECKOH JeSITEIbHOCTU OOYyYarolIMXCs IO peaiM3alldd NMPHUHSATHIX B OOIIECTBE
LIEHHOCTEN, B TOM YMCJIE€ B YaCTH:

1) rpask1aHCKOTr0 BOCIIMTAHUS:

OCO3HAHUA O00YYarOIINMHCS CBOMX KOHCTHTYITMOHHEIX IPaB W OOs3aHHOCTEH, YBAaYKCHHS K 3aKOHY U
MPaBOMOPSIKY;

OpeACTaBJICHUS O COUUAJIbHBIX HOPpMax U IpaBHJIaX MEKIIMIHOCTHBIX OTHOILIICHUN B KOJIJICKTUBCE,

TOTOBHOCTU K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTU IIPHU CO3AaHUU y'-Ie6HI)IX HOPOCKTOB, PCIHICHUU
y‘-IC6HLIX M MO3HaBATCIIbHBIX 3a/1a4, BBIIIOJJHCHUHU XUMHUYCCKUX DKCIICPUMEHTOB,

CIIOCOOHOCTH TOHUMATHh M NPHUHUMATh MOTHBBI, HAMEPEHUsI, JIOTUKY W apryMEHTHl IPYTHX IIpH
aHaM3e Pa3jINYHbIX BUJIOB YUeOHOU JNesITeIbHOCTH;
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2) NaTPUOTUYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOIICHHS K UCTOPUISCKOMY ¥ HAYYHOMY HACIIEIHIO OTCUECTBEHHON XMMUU;

YBa)XXEHUsI K TPOIECCY TBOpUECTBA B OOJACTH TEOPHU W TPAKTHUYCCKOTO NPUMEHECHHUS XHUMUH,
OCO3HAaHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh pPe3yJbTaT JJIMTEIbHBIX HaOIOJICHUN, KPOIOTIUBBIX

SKCHEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Jla YUEHBIX U PAKTUKOB;

HHTEpPECAa MW IIO3HABATCJIBHBIX MOTHBOB B IIOJIYYCHHHW U IIOCICAYIOIIEM aHAJIN3€C I/IH(i)OpMaLII/II/I (o)
nepeaoOBbIX JOCTUIKCHUAX COBpCMCHHOfI OTE€4YE€CTBEHHOM XHUMHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBEHHOI'O CO3HAHUS, TUUECKOTO IMOBE/ICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYalllH, CBSI3aHHBIC c XUMUYECKUMH SIBIICHUSIMH,
U IPUHUMATh OCO3HAHHbIE PELIECHUS, OPUEHTHUPYSICh HAa MOPajIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH;

TOTOBHOCTH OILIEHHUBATh CBOE ITOBEJICHUE U MOCTYIIKU CBOUX TOBapPILHCI;’I C HO3HHHﬁ HpPaAaBCTBCHHBIX U
IIPaBOBbLIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ 9TUX IIOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPHI 310POBbS:

IMOHMMaHHMsI [IEHHOCTEH 3JI0pOBOTO M 0Oe30ITacHOro 00pasza >KM3HU, HEOOXOJIMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 30POBBIO;

COOJTFOJTICHUST TIPaBHJI 0€30ITacHOr0 OOpallleHHs ¢ BEIIECTBaMH B OBITY, MOBCEIHCBHOW JKH3HU U B
TPYIOBOI JISSITEIILHOCTH;

MMOHUMAaHUsI IIEHHOCTH MNPaBWI HHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MMacHOr0 TIOBEJACHHS B
CHUTYAIUSIX, YTPOXKAIOIINX 3/I0POBBIO M KU3HHU JTIOJICH;

OCO3HAHHWA TOCIEACTBUH W HEMPHUATHSA BPEIHBIX NMPUBBIYEK (YMOTPEOJICHUS aIKOroiisd, HapKOTHKOB,
KypeHHUs);

5) TpyA0BOT0 BOCIIMTAHMSA:

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘{e6HO—I/ICCJ'Ie,I[OBaTeJ'II>CKOI71 JACATCIIBHOCTU, O6HICCTBCHHO
TI0JIC3HOM, TBOPYECKOW M APYTHX BUIAX JESTEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE yYacTHE B PEIICHUN MPAKTHUYCCKHUX 33Ja9 COIMAILHON HampaBISHHOCTH (B
paMKax CBOEro Kjacca, IMIKOJIbI);

HHTEpeca K IPAKTHYECKOMY H3YUYCHHMIO NPOQECCHIl pa3iIMdHOIO pOAd, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHSI IPESIAMETHBIX 3HAHUI 110 XUMHH;

YBa)K€HUs K TPYLY, JIIOJSIM TPy/Jla U pe3yJibTaraM TPYIOBOH /1€ TeIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBUAYAIHHON TPAaeKTOPHUH OOpa3oBaHUs, Oymymien
npodeccun W peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX WHTEPECOB,

CITOCOOHOCTEH K XUMHUH, UHTEPECOB U IMMOTPEOHOCTEH 00IIecTBa;

6) 3KO0JIOrHYe€CKOr0 BOCIIUTAHUA:
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9KOJIOTHYECKH IEJIECO00pa3HOro OTHOIICHUS K MPHUPOIE, KaK HCTOYHUKY CYIIECTBOBAHMS JKM3HHM Ha
Bemite;

MHOHHUMAaHUS TI100aJIBHOTO XapakKTepa 3KOJOTNYCCKUX HpO6J’IeM, BJIMAHHUSA 3KOHOMHWYCCKUX IIPOLECCOB
Ha COCTOSIHHUC HpHpOI[HOﬁ M COlMaJIbHOM CpCanbIl;

OCO3HaHUA HCO6XO,I[I/IMOCTI/I HCITOJIB30BaAHUA I[OCTI/I)KCHI/Iﬁ XUMHUHU i1 PCIICHHA BOIIPOCOB
paloOHaJIbHOI'O NPUPOAOITIOJIb30BaHU,

AKTUBHOI'O HENPUATUA [OEUCTBUM, NPUHOCIIIUX BpEl OKpYy»XKalolllell NPUPONHOM cpene, yMeHus
MIPOTHO3UPOBATH HEOJAroNpHATHBIE JKOJIOTHYECKHE IIOCIEACTBUS NPEANpPUHUMAaeMbIX JSHCTBHA U
Npel0TBpAIaTh UX;

HAJIWYHS Pa3BUTOrO KOJOTHMYECKOTO MBIIUICHUS, YKOJOTHUYECKOW KYyJIbTYpbI, ONbITA JESITEIbHOCTU
9KOJIOTHYECKON HaIpPaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI MU B MO3HABATEILHON, KOMMYHUKATHBHOU
¥ COIMATBHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTHBHO IPOTUBOCTOSITH HICOJIOTHN XeMO(POOHH;

7) HEHHOCTH HAYYHOT'O NMO3HAHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHOM NMPAKTUKU;

IIOHUMAaHMU s CHCLII/IqI)I/IKI/I XUMHUH KaK HAYKH, OCO3HAaHUA ee poJin B Q)OpMHpOBaHI/II/I pamroOHAJIBHOI'O
HaAy4YHOI'O MBINUICHHUSA, CO3JaHUU LECJIOCTHOI'O IIPECACTABICHUSA 00 OKpYyXarumieM MHUPE KaK O CIAUHCTBE
Opupoabl M YCJIOBCKA, B IMO3HAHWUW MNPUPOJIHBIX SaKOHOMepHOCTeﬁ n peuiCHUun npo6neM COXpaHCHUsA
IIPUPOITHOIO PAaBHOBECCHA,

yOSXKAEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JUISI COBPEMEHHOW IUBWIM3aluu: B o€
T'YMaHUCTHYECKON HAmpaBJICHHOCTH W BAa)KHOW POJM B CO3/IaHHUM HOBOI 0a3bl MaTepUaTbHON KYJIBTYpHI,
peleHnn TI00aIbHBIX IMPOOJIEM YCTONYHMBOTO pPa3BUTHS YeJIOBEUECTBAa — CBHIPHEBOM, SHEPreTHYECKOH,
MHIIEBOH M HKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTHH MEAUIMHBI, OOECICYEHUHM YCIOBHH YCIEIIHOTO
TpyZJa U 3KOJIOTHYECKU KOM(DOPTHON KM3HU KaXKJI0r0 4jIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOII I'PaMOTHOCTH: IIOHMMAHHUs CYIIHOCTH METOHOB IIO3HAHUS, HUCIIOJIb3YEMBIX B
€CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HWCIIOJIB30BaTh IOJydaeMble 3HAHUS UIsI aHaIW3a W OOBSICHEHUA
SIBICHUM OKPY’KAIOIIEro MHUpa U MPOUCXOAAINX B HEM HM3MECHEHHM, yMEHHs JejlaTb OOOCHOBAaHHBIC
3aKJIOYCHMs] HA OCHOBE HAy4YHBIX (DAKTOB M HMMEIOMIMXCSA JAHHBIX C IEJIBIO ITOJYyYEHHs JTOCTOBEPHBIX
BBIBO/IOB;

CITOCOOHOCTH CaMOCTOSITCJILHO MCIIOJIL30BaTh XHUMUYCCKUE 3HAHHS i1 pCHICHUSA HpO6J’ICM B
PCAJIbHBIX )KU3HCHHBIX CUTYyAlUAX,

HHTEpECA K IIO3HAHUIO U HUCCJIIEe/IOBATEIbCKOM ACATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCTIPCPBIBHOMY O6pa3OBaHI/IIO u CaMOO6p8.30BaHI/IIO, K aKTHBHOMY
TIOJIYYCHHIO HOBBIX 3HAHUM MO0 XUMHH B COOTBETCTBHUH C KU3HEHHBIMU HOTpeGHOCTHMH;

HHTEpeca K OCOOCHHOCTSIM TPy/la B pa3INYHBIX chepax NpodecCHOHATBHOMN AeITeIHFHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOCHUS YUeOHOro mpeaMera « XUuMHs Ha yPOBHE CPETHETO OOIIIEro
00pa3oBaHUs BKIIOYAIOT:

JNeKTPOHHbIN AOKYMeHT rnepeagaH yepes onepatopa 340 3A0 "TakcHeTt" M1, 13 okT 2023 14:53:33 MCK
NpoeHTndunkatop gokymeHTa 52b25cac-7fba-48d4-9ace-3182dd721939 CrpaHuua 12 n3 25



3HAUYUMBIE U1 (OPMHPOBAHWUS ~ MHPOBO33PEHUSI  OOyYAIOMMXCS  MEKIUCIUIUINHAPHBIC
(MexnpenMeTHbIE) OOIIeHaydYHbIE TIOHSITHSA, OTPaXKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTHUHBI MHpA U
criennpUKy METOJOB ITO3HAHUs, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIeCTBO, DHEPrus,
SIBICHUE, TIPOLIECC, CHUCTEMa, HAYYHBIM (aKT, MPHUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs,
HcciieIoBaHre, HaOII0/IeHne, N3MepeHHue, SKCIIEPUMEHT U JIpyTre);

YHUBEpCaJibHble y4yeOHble JIeHcTBUsS (TIO3HABaTeJIbHbIC, KOMMYHUKAaTHUBHBIC, PEryJIsSTHUBHbBIC),
obecrieunBaroue  QGopmMupoBaHue (DYHKIHOHATHHOH TPAaMOTHOCTH W COIHAIBHOH  KOMIICTCHITHH

00yYarIInXcs;

CHOCOOHOCTh OOYYAarOMIMXCA HCIOJIb30BaTh OCBOEHHBIE MEXIWCIUILUIMHAPHBIE, MUPOBO33PEHUYECKHUE
3HAHUS U YHUBEPCAJIbHBIC YUeOHbIC TEUCTBUSI B TIO3HABATEIIFHON M COITMAIBLHON IMPAaKTHKE.

MeranpeamMeTHbIe pe3yJIbTaThl OTpaXKaroT OBJIaZICHUE YHUBEPCAIbHBIMU yueOHBIMHU
MO3HaBaTEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSMU.

OBJaieHre YHHBEPCAJbHBIMY YUEOHBIMH NMO3HABATEAbHBIMU g!eﬁCTBHﬂMH:

1) 6a30BbIe JIOTHUYECKHE TeHCTBUS:
CaMOCTOSITEILHO (POPMYIIMPOBATH U AKTYaJTU3UPOBATH MPOOJIEMY, BCSCTOPOHHE €€ pacCMaTpUBAaTh;

onpeacjsATb HCIN AOCATCIbHOCTHU, 3aldaBasi IapaMETpbl W KPUTCPUHU HUX HOCTHKCHHUS, COOTHOCUTH
PE3YIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMHU LICTISIMU,

WCIOJIB30BaTh MMPHU OCBOCHHH 3HAHWH MPUEMBI JOTHYECKOTO MBINIJICHHUS — BBIACIISITE XapaKTESPHBIC
MPU3HAKNA TOHSITUM W YCTAHABIMBATh HMX B3aUMOCBSI3b, HCIOJB30BAaTh COOTBETCTBYIOIIUE MOHSITHS IS
OOBSICHCHHSI OTACIBHBIX (DAKTOB U SIBIICHU;

BBIOMpPATh OCHOBAHUS U KPUTEPUU IS KIACCH(PUKAIINH BEIIECTB U XUMHUYICCKUX PEaKITHii;
YCTaHaBJIMUBATh IPUUUHHO-CIIEICTBEHHbIE CBI3U MEXKAY U3y4YaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUYECKHE pacCyXACHUS (WHIyKTHUBHBIC, NCTYKTHUBHBIC, 110 aHAJOTHUH), BBISIBILITH
3aKOHOMEPHOCTH Y MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOIECCE IO3HAHUSA, HUCIIOJIb3yeMble B XMMHU CHUMBOJMYECKHUE (3HAKOBBIC) MOMEIH,
MMpeoOpa3OBhIBATE MOJICIBHBIC TPEICTABICHUS — XHMHYECKHI 3HaK (CHMBOJ) JJIEMEHTa, XUMHUYECKas
(bopmyna, ypaBHEeHHE XUMHYECKOW PEaAKIIMU — MPU PEIICHUH YYeOHBIX MO3HABATEIbHBIX U MPAKTHYSCKUX
3a1a4, NPUMCHSITh HAa3BAHHBIC MOJEIJIBHBIE IIPEACTABIICHUS ISl BBIABIICHHUS XapaKTEPHBIX MPHU3HAKOB
U3y4aeMBbIX BEILIECTB U XUMUUYECKUX peaKLni.

2) 6a30Bble HccIeI0BaATeIbCKUE eiCTBUS:
BJI1aJACTh OCHOBaAMH1 METOJ0OB Haquoro IIO3HAHHUA BECUICCTB U XUMHNYCCKUX peaKHHﬁ;

(hopMyIHpOBaTH LETU U 33Ja4d HCCIICAOBAHUsI, HCIOJIb30BAaTh IMOCTABJICHHBIE M CAMOCTOSITEIBHO
copmyIHpOBaHHEIC BOIIPOCHI B KAYECTBE HHCTPYMEHTA TTO3HAHUS M OCHOBBI TSI (DOPMHPOBAHUSI THITOTE3bI
110 IPOBEPKE NPABUIBLHOCTH BBICKA3bIBAEMbBIX CYXKICHUI;

BJIJICTh HaBBIKAMH CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U MPOBEJACHHS YYCHUYECKUX dKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHUs HaOII04aTh 3a XOJOM Mpollecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €r0
pe3ynbpTat, GOpPMYyIHUPOBATH OOOOMICHUS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJIbTAaTOB
HCCIIEIOBAHUSI, COCTABIISITh 0OOCHOBAHHBIM OTYET O MPOJIETIaHHOM paborTe;
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IpUOOPETAaTh OMBIT YYCHUUECKOH MCCICAOBATEIILCKOW M IPOCKTHOH NESTEILHOCTH, IPOSBILITH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIIeHUsS MPaKTUYECKUX 3ajad,
MNPUMEHEHUIO Pa3JINYHbIX METOJI0B ITO3HAHMUS.

3) pa6ora c undopmanueii:

OPUEHTHPOBAThCS B PA3UYHBIX HCTOYHHKAaX WH(}popManmuu (HaAyIHO-TIOMYJISIpHAS JIHTEpaTypa
XUMHUYECKOTO COJEPKaHUs, CIpaBOYHbIE TOCOOUs, pecypchl MHTEepHeTa), aHaIu3upoBaTh HHGOPMAIIHIO
pa3auYHBIX BUAOB ©W (HOpM  TIPEIACTAaBICHUS, KPHUTHYCCKH OICHUBATh €€ IOCTOBEPHOCTH H
HEIIPOTUBOPEUYUBOCTD;

(hopMyITHpOBaTH 3alPOCHl M MPUMEHATH PA3IUYHBIC METOABI NPH IOHCKEe M oTOOope mHpopmaimu,
HEOOXOIUMOU IIJTSI BBITTOJTHEHUSI YUeOHBIX 3a7a4 ONPeIeIEHHOTO THIIA;

HpI/IO6peTaTI) OIIbIT HUCIIOJIB30BAaHUA I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TEXHOJOTUN U Pa3JIMYIHbIX
IIONCKOBBIX CUCTEM,

CaMOCTOSITEIIbHO BBIOMPATh ONTUMaIbHYHO (OpMy TIpelcTaBieHusT HHPopManuu (CXeMmbl, rpaduku,
JIMarpaMMbl, TAOJIHUIIbI, PUCYHKH U APYTHUC);

WCIIOJIB30BaTh HAYYHBIM S3BbIK B KadyecTBE CpeICTBa NpH paboTe ¢ XUMHUYECKOH HWH(OpMaIuen:
MPUMEHATh MEXIIpeIMETHbIe ((Du3uyeckne W MaTeMaTHYeCKHe) 3HAaKh ¢ CHUMBOJIBI, (DOPMYIIHI,
a00peBHaTypbl, HOMCHKIIATYPY;

HCTIOJIB30BaTh U ITPE00Pa30BhIBATH 3HAKOBO-CHUMBOJIIMYECKUE CPEACTBA HATIISTHOCTH.

OBJajieHne yHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHY 1€iiCTBUSAIMHU:

3a7aBaTh BOITPOCHI o CYILLIECTBY o0cyxk1aeMoit TEMBI B Xo0J1ie auajora
/WA JIACKYCCHUHW, BBICKA3bIBAaTh HJCH, (OPMYJIHUPOBATH CBOM MPEJIOKCHHUS OTHOCHUTEIBHO BBITIOJTHCHUS
MpeJIOKEHHON 3aa4H;

BBICTYIIaTh C  TIpE3CHTAllMedl  pe3yJbTaTOB  IIO3HABATEIILHOM  JEATEIBHOCTH, MOJYYEHHBIX

CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHUHM XHUMHYECKOTO JKCIIEPUMEHTA,
MPAKTHYECKOW paboThl MO MCCIICIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIIECTB, peajnu3aiuu yueOHOTO MpoeKTa U

hopmynupoBath BBIBOJIBI
110 pe3yJIbTaTaM MPOBEIEHHBIX MCCIICIOBAHUH My TEM COTJIACOBAHMUS MO3UITUN B X0J1e OOCYXJSHHUS U OOMEHa
MHEHUSIMHA.

OBRJ1a/ieHNe YHUBEPCAJIbHBIMHU PeryJITUBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IJIAHUPOBATh U OCYILECTBIIATH CBOIO MO3HABATEIBHYIO ACSATEIBHOCTD, ONpEAcIsisa eé
eI W 3a/1a4d, KOHTPOJIHNPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MPEIIaracMblii alTOPUTM
JIEUCTBUM NpU BHINOJHEHUH YUYE€OHBIX M HCCIIEIOBATEIbCKUX 3a/ad, BbIOMpaTh Haunbosee 3()QPEeKTUBHBIN
CItoco0 MX PelIeHHs C y4ETOM MOJIyYeHHUsT HOBBIX 3HAaHWH O BEIIECTBaX U XUMHUYECKHUX PEaKIIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIIEHOCTH Ha OCHOBE CaMOaHaJIN3a M CAMOOIIEHKH.

IMPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC
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IIpeaMeTHble pe3yiibTaTbl OCBOEHUS Kypca « OpraHndeckas XuMHsD» OTPaKaroT:

c(OpPMHUPOBAHHOCTh TIPEJICTABIICHUH O XMUMHUUYECKOU COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHPa, POJIY XUMUH B TTIO3HAHUU SIBIICHUM TIPUPOJIBI, B POPMUPOBAHUN MBIIIJICHUS U KYJIbTYPbl IMYHOCTH, €&
(pyHKOIHOHATBPHONH TPaMOTHOCTH, HEOOXOIWMOW IS PEUICHHUS MPAaKTUYCCKUX 3a4ad M IKOJOTHYCCKH
000CHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M IPUPOTHON Cpere;

BJIQJICHUE CHCTEMOW XHMHMYECKHUX 3HAHHH, KOTOpas BKIOYACT: OCHOBOMOJATalOIINEe TOHITHUS
(XuMHYeCKHiI ~ DJIEMEHT,  aTOM,  DJICKTpPOHHAas  O00O0JI0YKa  aToma,  MOJIEKyJla,  BaJCHTHOCTb,
SJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKAasl CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpamiéHHas),
MOJIb, MOJIIpHAs Macca, MOJISIpHBIM OOBEM, YrIepOJHBIN CKeleT, (PYHKIMOHAIbHAS TpyIna, paaukall,
U30MEpPHUsI, M30MEpbl, I'OMOJIOTUYECKUN psiZl, TOMOJIOTH, YIJIEBOAOPOJbI, KHUCJIOPOJA M a30TCOAEprKallue
COCIMHCHUS, MOHOMEp, TOJIHUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIC COCIUHCHUS); TCOPUU U
3aKOHBI (T€OpUsl CTPOCHUS OpraHmyueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKMI SI3bIK XMMWHM; MHPOBO33PEHUYECKHE 3HaHMs, JIeXKalllMe B OCHOBE
IMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XHUMHUUYECKHUX SIBJICHHUH, (PaKTOJIOTHUECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, IONy4YeHHH W OE30ITaCHOM HWCIONB30BAHUHM BAXKHEHIINX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTHYECKON JIeSTSIIbHOCTH YeIIOBEKa;

c(pOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpHbIC MPU3HAKA TMOHATHH, YCTaHAaBIMBAaTh HX
B3aNMOCBSI3b, UCTIOJIb30BATh COOTBETCTBYIOIINE MMOHITHS IPU OMHUCAHUN COCTaBa, CTPOCHUS U MIPEBPAIICHUN
OpPraHUYeCcKUX COCIUHEHUMN;

cOpMHUPOBAHHOCTh, ~ YMEHHMH  HCIIOJIb30BaTh  XUMHYECKYI) CHMBOJIMKY JUJII  COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpam€HHON) ¢GOpMYJI OPraHUYEeCKUX BEIIECTB U
YPaBHEHUM XUMMYECKHUX peaklui, H3roTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYeCKMX BEIIECTB s
WJUTFOCTPAIIUM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUM yCTaHABIMBATh NIPUHAJICKHOCTh U3YUEHHBIX OPTaHUYECKUX BEIISCTB MO
WX COCTaBYy M CTPOCHHIO K OIPENEIIEHHOMY KIIAacCy/TpymIe COeNHMHEHWH (yTIIEBOAOPOIBI, KHUCIOPOI H
a30TCOJICp)KAIllUEe COCIAUHCHUS, BBICOKOMOJICKYJISIDHBIC COCIMHEHHs), JaBaTh WM Ha3BaHUS IO
cucrematuueckoii HoMmeHkinatype (IUPAC), a Taxke NOpUBOAUTH TPUBHUAIBHBbIE Ha3BaHUSA OTJIEJIBHBIX
OPTaHUYECKUX BEIIECTB (3TUJICH, IPONMJICH, alleTUJICH, dTUJICHIIINKOIIb, TIIUIEPUH, (HeHOII, (hopMabIeTHI,
aleTalbACrH, MypaBbUHAsl KHUCJIOTa, YKCYCHasl KHCJIOTA, OJICMHOBAs KHUCJIOTA, CTEapUHOBAsl KHUCIOTAa,
TIII0K03a, GPYKTO3a, KpaxMall, [eJUTF0I03a, TIUIIHH);

c(hopMHPOBAHHOCTE YMEHHS OIPENEIATh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKHX COEIMHEHHSX
(ogumHApHBIC U KpaTHBIC);

C(l)OpMI/IPOBaHHOCTI) YMCHU NMPUMCHATH IIOJIOKCHUA TCOPUU CTPOCHUA OPraHUYCCKHUX BCUICCTB A.
M. BYTJ'[CpOBa JJI OOBSICHEHUSI 3aBHCHUMOCTH CBOWCTB BCIICCTB OT HMX COCTaBa MW CTPOCHHUA, 3aKOH
COXpaHCHUs MacCChl BCIICCTB,

c(OpMHUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3UUECKHE MW XUMHYECKHE
CBOMCTBA THIMMYHBIX MPEJCTABUTEIICH Pa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTHJICH,
MpONUJICH, aleTwieH, OyraaueH-1,3, mertminOyranuen-1,3, OeH30J, METaHO], A3TaHOJ, STHJICHIIIUKOJb,
raviepuH, (eHol, aneTalblerujl, MypaBbHHAasi W YKCYCHasi KHUCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a,
aMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TIEHETHYECKYI0 CBSI3b MEXKJIY HHMH YPaBHCHUSIMU
COOTBETCTBYIOIIUX XUMUUECKHUX PEAKIIUH C UCIIOIB30BAHUEM CTPYKTYPHBIX (popMyIT;

cOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh MCTOYHHUKH YIJIEBOJOPOJHOTO ChIpbs (HE(TH,
MIPUPOIHEBIN T'a3, Yrojib), CIIOCOOBI UX EPEPA0OTKH U MPAKTHIECKOE IPUMEHEHUE IMPOTyKTOB IIepepadOTKH;

copMUPOBAHHOCTH YMEHHI IIPOBOAUTEH BBIUUCIICHUS IT0 XUMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJIHOTO BEIIEeCTBA WM MNPOAYKTa PEaKlMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
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OJTHOTO n3 HMCXOMHBIX BEIIIECTB
WJIY TIPOJyKTOB PEaKIiu);

C(l)OpMI/IPOBaHHOCTI) YMCHI/Iﬁ BJIaACTH CHCTEMOM 3HaHUII 00 OCHOBHBIX METOJaX HAYYHOT'O IMO3HAHUA,
HUCIIOJIB3YCMbIX B XHWMHH IIPpU H3YYCHHH BCIOCCTB U XHMHYCCKHUX SIBIICHUI (Ha6J'IIO,I[CHI/Ie, HU3MCEPECHUC,
OKCIICPUMCHT, MOJICHHpOBaHI/Ie), HCIIOJIB30BaTh CUCTEMHBIC XUMHUYCCKUC 3HAHUSA JIsI IPUHATHUA peHleHI/Iﬁ B
KOHKPETHBIX ) XU3HCHHBIX CUTYyallHAX, CBA3aHHbBIX C BCIICCTBAMU U UX IPUMCHCHUCM |

copMUPOBAHHOCT, YMEHUW COONIONATh IpaBWIa IOJIB30BAHUS XUMHYECKOW TIOCYHAOH W
JTabopaTOpHBIM OOOpPYJIOBAaHHEM, a TakKe IpaBWiia OOpalleHHsi C BElIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU 1O BBITOJTHCHUIO JTA00PATOPHBIX XUMHYECKHUX OIBITOB;

c(popMUPOBAHHOCTh YMEHMII IJIAHUPOBATh U BBIMOJHITH XUMHYECKUH SKCHEPUMEHT (IIpeBpalllcHUs
OpraHMYeCKHX BEIIECTB NPU HarpeBaHUH, NOJIYyUYEHHE DTHUJICHA U HU3YYEHHUE €ro CBOWCTB, Kau€CTBEHHBIE
peaKuMu OpPraHMYECKUX BEIIECTB, NCHATypalusi OCJIKOB MPH HArpEBAaHMUM, IIBETHBIC PEaKIUM OEJKOB) B
COOTBETCTBHUH C TPAaBWJIAMH TEXHHUKH OE€30IaCHOCTH NIPH OOpalleHHH C BEIIECTBAMHM M JIA0OPATOPHBIM
000pyIOBaHUEM, TPEACTABIATH PE3YyIbTAThl XUMHUUYECKOTO ASKCIEPHMEHTa B (OpMe 3alHCH ypaBHEHHH
COOTBETCTBYIOIIUX peakiuil U GopMyJIMPOBATh BEIBOAbl HA OCHOBE 3TUX PE3yJIbTAaTOB;

copMUPOBAHHOCTh YMEHUM KPUTHYSCKU AHAIM3UPOBATh XUMHUYCCKYI0 MH(POPMAIHIO, MOIYy4aeMyHO
W3 Pa3HBIX UICTOYHHKOB (Cpe/icTBa MaccoBO# nHpopmanuu, MHTepHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHUM COOIIOATH TTPaBHIIa SKOJIOTHYECKH 11eJIECO00PA3HOTO TTIOBEJICHUS B OBITY
U TPYJOBOH MACSATEIBHOCTH B IEISAX COXPAHEHHUSI CBOCTO 3J0POBBS U OKPYIKAIOILICH MPUPOIHON CpEIbI,
OCO3HABaTh OIACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX BEIIECTR,
noHumasi cmeica nokaszartens I1/IK, mosicHsITe Ha mpuMepax CrocoObl YMEHBIIICHUS U MPEIOTBPAIICHUS UX
BPEIHOTO BO3ICHCTBUS HA OPTAaHU3M YEIOBEKA;

JJIA O6y‘-IaIOH_II/IXC$I C OIrpaHMYCHHBIMU BO3MOXHOCTAMHU 3JO0POBbA: YMCHUC MNPHUMCHATHL 3HAHUA 00
OCHOBHBIX NOCTYIMTHBIX METOJaX IMO3HaAHHA BECIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUTSL CIIETIBIX M CIIA00OBHASIINX OOYYarOIIMXCS: YMEHHUE HCIIOJb30BaTh pPelibe(HO-TOYSUYHYIO CHCTEMY
o6o3nauenuii JI. Bpaits mist 3anucu XuMu4eckux GopmyIi.

11 KJIACC
Hpe,E[MeTHI)Ie PE3yJIbTaTbl OCBOCHHUA KypcCa «O6ma$[ 1 HCOPpraHUYCCKas XUMUI» OTPaAXKarOoT:

c(popMUPOBAHHOCTH MPEICTABICHUN: 0 XUMHUECKONU COCTABIISIONIECH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpPA, pOJIM XUMHUH B TIO3HAHUU SIBICHUH IPUPOABI, B (POPMHUPOBAHNN MBIIUICHUS U KyJIbTYPbI JUIHOCTH, €€
(DyHKIIMOHAIIBHOW TI'PaMOTHOCTH, HEOOXOJIWMOH JUIS pelIeHus] MpaKTHYeCKUX 3a7ad4 W OKOJOTHYECKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 30POBBIO M IPUPOIHON Cpere;

BJIaJICHUE CHCTEMOM XMMMYECKHMX 3HAHMM, KOoTopasi BKJIIOYAET: OCHOBOIIOJAralOlIUe MOHATHUS
(XMMUYECKHI DJIEMEHT, aTOM, M30TOM, S-, p-, d- AIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIIPHBI 00BEM, BaJICHTHOCTH, DSJIEKTPOOTPHUIIATEIBLHOCTh, CTEIICHb OKHCIICHUS, XHUMHUYECKas CBS3b
(koBaJIeHTHAsl, MOHHAs, METAJUIMYecKas, BOJOPOJIHAS), KPUCTAJIMYECKas PEHIEéTKa, THUITbI XUMHYSCKHUX
peakuuii, pacTBOp, BJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs] JTUCCOLIMALINS, OKHUCIUTEb,
BOCCTAaHOBHUTEIb, CKOPOCTh XHMHYECKOW pEaKIN{, XUMHYCCKOE PaBHOBECHE); TCOPHH U 3aKOHBI (TCOPHS
SJIEKTPOJIIUTUYECKON Aucconuanuu, nepuoandeckuii 3akon JI. M. MenueneeBa, 3aKOH COXpaHEHHUsI MaccChl
BEILECTB, 3aKOH COXPAHEHMs U IPEBpAILEHUs DHEPrud IPU XUMHUYECKHUX PEaKLHUsX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PESHUYECKHE 3HAHUSI, JIS)KAIMEe B OCHOBE TOHUMAaHUS TPUUUHHOCTH U
CHCTEMHOCTH XHUMUYCCKUX SIBJICHUU, (PAKTOIOTHYCCKUE CBEIICHHUS O CBOWCTBAaX, COCTaBe, IOJNYyYCHUH H
0e30macHOM HCIIOIB30BAaHNH BKHEHIITNX HEOPTaHWUECKUX BEIIESCTB B OBITY U MPAKTHUECKON TSI TEILHOCTH
4eJIOBEKa;
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cpOpMUPOBAHHOCTF YMEHUM BBISIBISATH XapaKTEpHBIC NPHU3HAKA TIOHIATHH, YCTaHABIMBATH WX
B3aHMMOCBSI3b, MCMOJIb30BaTh COOTBETCTBYIOLIME TOHSITUS IMPU OMHUCAHUM HEOPTAHWUYECKUX BEIIECTB U HX
MpEeBpaIlCHNU;

c(hopMHPOBAHHOCTE YMEHMI HCIOJIB30BAaTh XWMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS (OpMYIT
BCIIIECTB M YPAaBHCHMH XUMHUUYECKHX PEaKui, cucteMarndyeckyro HoMeHkIarypy (IUPAC) u tpuBnanbabIC
HA3BaHUs OTJAEJIbHBIX HEOPTraHUYECKUX BEIECTB (yrapHblil ra3, yriaeKUCblil ra3, aMMHUaK, raiméHasi U3BecCTb,
HeraméHas U3BeCThb, INThEBas CoAa, MUPUT U IPYyTHe);

c(OpMHUPOBAHHOCTh YMEHHH ONPEAeATh BAJICHTHOCTh M CTETICHh OKHUCIICHUSI XUMUYECKUX YJICMCHTOB
B COCIMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOH CBsI3M (KOBaJEHTHas, WOHHAs, MeTaJsInuyecKas,
BOJOPOJHAs])) B COCAWHCHHSX, THIT KPUCTAUIMYECKOW pemeETKH KOHKPETHOrO BellecTBa (aTomHas,
MOJICKYJISIpHAsl, WOHHas, MeETaJUIndecKasi), XapakKTep Ccpelbl B BOJHBIX pacTBOpaxX HEOPraHUYSCKUX
COCJIMHCHHUM;

copMUPOBAHHOCTF YMCHUU YCTaHABIHBATH IPUHAIICKHOCTE HEOPTaHMYECKHUX BEIISCTB II0 HX
COCTaBy K ONpEACIEHHOMY KIIAcCy/TpyHIe COCOUHECHHUH (TIPOCThIC BEIIECTBA — METAJIBI M HEMETAJUIHI,
OKCH/Ibl, OCHOBaHUsI, KUCIIOTHI, aM(OTEepHbIE THAPOKCUIBI, COJIN);

cOpMHUPOBAHHOCTh YMEHHMI pacKpbIBaTh CMBbICHI Tiepuoanyeckoro 3axoHa J[. V. MenneneeBa u
JIEMOHCTPHUPOBATH €TO CHCTEMATH3UPYIONIYIO, O0BSICHUTEIBHYIO U MTPOTHOCTHYCCKYIO (PYyHKITHH;

cOpMHUPOBAHHOCTh YMEHHH XapaKTepHu30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB XHUMHYECKUX
asnemeHToB 1—4 mnepuonoB Ilepuonunueckoit cucremMbl xumuueckux osiaemeHtoB JI. WM. Menneneesa,
WCIIOJIb3Ysl TIOHSITUSL «S-, p-, d-2JIGKTPOHHBIC OPOUTAIN», «IHEPIeTUYECKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCAMHEHUU MO MEepUoJaM U rpyrrnam
Ilepuoanueckot cuctemMbl XuMuueckux 3yemMeHToB 1. 1. Menaeneena;

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTepnu3oBaTb (OHI/ICBIBaTI)) O6H_II/IC XHMHYECKHE CBOMCTBaA
HCOPraHMYCCKUX BCIICCTB PA3JIMYHBIX KJIaCCOB, IMIOATBCPKIAAThH CYIICCTBOBAHUEC TE€HETUYECKOMN CBSI3U MEKIY
HCOPraHN4C€CKUMHU BCIICCTBAMHU C TIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYICCKUX peaKHI/II\/'I;

copMUPOBAHHOCTh YMEHUS KJIACCU(PUIHUPOBATH XHUMUYCCKUE PEAKIUU IO Pa3IuYHBIM IIPU3HAKAM
(umcay W COCTaBy pEarupyroIIux BEMIECTB, TEIUIOBOMY 3(G(EeKTy peaklnH, H3MEHCHHIO CTEeTeHEH
OKMCJICHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUU, YJaCTUIO KaTaanu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHUH COCTaBIISITh YypaBHEHHUS PEaKIU{ pa3IuyHbIX TUIOB, IIOJHBIE U
COKpamI¢HHEIC YPaBHECHUS peaKIuii HOHHOTO OOMEHAa, YIUTHIBAs YCIIOBHS, IPH KOTOPHIX ITH PEAKIHH HIYT
JI0 KOHIIA;

cOpMHUPOBAHHOCT, YMEHUM TIPOBOAUTH PEaKIHMH, MOJATBEPKAAIOINIME KadeCTBEHHBIH COCTaB
pa3IUYHBIX HEOPTaHWYECKHX BEIIECTB, PACIIO3HABATH ONBITHBIM MYyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKNUX BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PpEaKIUN
MOCPEJACTBOM COCTABJICHMS DJIEKTPOHHOI'O OajlaHCca dTUX PEaKLHii;

c(hOpPMHUPOBAHHOCTh YMECHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMUMHUUYECKON pEeakIui OT Pa3IudHbIX
(hakTOpOB; XapakTep CMEIICHUS XHMHYECKOIO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ICHCTBHUS
(mpunuumn Jle laTense);

c(pOopMUPOBAHHOCTP YMEHUHM XapakTEepHU30BaTh XUMMUYECKHE MPOLECCHI, JIeKallMe B OCHOBE
MIPOMBIIIIJICHHOTO TTOIYYeHUsI CEPHOW KHUCIIOTHI, aMMHaKa, a Takke C(pOpMHUPOBAHHOCTH MPEACTABICHUN 00
OOIIMX HAYYHBIX NPUHIUIIAX U YKOJIOTHYECKUX MPOOIEeMaxX XUMHUYECKOTO MMPOU3BOCTBA;
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c(popMUPOBAHHOCTH YMEHHI HPOBOJUTEH BBIUUCIICHHUS C MCIIOIB30BAHUEM ITOHATHS «MaccoBas OIS
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN ra30B MPU XUMHYECKUX PEaKIUSIX, MAacChl BEIIECTBA WIIU
00bEMa ra3oB 10 M3BECTHOMY KOJWYECTBY BEIIECTBA, Macce WA O0BEMY OTHOTO H3 YYACTBYIOIIUX B
peakuMy BEIIECTB, TEIIOBOTO 3((eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MpeBpalleHNs] U COXPaHCHUS YHEPTUH;

copMUPOBAHHOCT, YMCHUW COONIONATh MpaBWjIa I[OJIB30BAHUS XUMHYECKOW TIOCYAOH W
JT1abopaTOpHBIM O0OpYJIOBAaHHEM, a TakKKe IpaBWiia OOpalleHHsi C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIHSIMH TI0 BBITTOJTHEHUIO J1A00PaTOPHBIX XUMHUYCCKUX OIBITOB;

c(popMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBINOJHATH XMUMHUUYECKHUN SKCIEPUMEHT (pa3jioKeHHUe
MEepPOKCHJIa BOAOPOJa B IPUCYTCTBUM KaTalU3aTopa, ONPEAeeHUEe CPe/ibl pACTBOPOB BELIECTB € MOMOIIIBIO
YHHUBEPCAJIBHOTO MHAUKATOPA, BIUSHUEC PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIuy, peakiuu
HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIuU Ha CyiIb(]aT-, KapOOHAT- U XJIIOPUI-aHHOHBI, HA KATHOH aMMOHUSI,
peuIeHne SKCIePUMEHTAIBHBIX 3a4a9 10 TeMaM «MeTasl» U «HeMeTaite»y) B COOTBETCTBHH C MPaBUIIAMHU
TEXHUKHU OE30MacHOCTU MpHU OOpalEHUH C BEIECTBAMM U JIAOOPATOPHBIM OOOPYAOBAHHUEM, MPEACTABIATH
pe3yibTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alUCH YpPaBHEHUU COOTBETCTBYIOIINX pPEaKIUd u
(hopMmynpoBaTH BEIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(popMUPOBAHHOCTh YMEHUM KPUTHUYECKH AaHAJINU3UPOBATh XUMHUYECKYI0 MH(POPMALHIO, TOIYyYaeMyO
U3 Pa3HbIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKalUU, IHTEpHET U Apyrux);

copMUPOBAHHOCTE YMEHHI COOIIOIATH IIPABHIIA YKOJIOTHUECKH IIEIECO00Pa3HOTO TTOBEICHUS B OBITY
U TPYJIOBOH JESITEIBHOCTH B IICIISIX COXPAHCHHUS CBOETO 3JI0POBbS U OKPYKAIOIICH MPUPOJHON Cpelibl,
OCO3HaBaTh OMNACHOCTh BO3JCUCTBUS Ha KUBbIE OPraHU3MbI OMNPEAEIEHHBIX BEILIECTB, MOHUMAas CMBICI
mokazatenst [IJIK, mosicHIT, HA mpuMepax CIIOCOOBI YMEHBIICHHS W TPEAOTBPAICHUS HX BPEIHOTO
BO3JICHCTBHUS Ha OPTraHU3M YEIIOBEKa;

JJIsA 06yqa}onmxc5{ C OIrpaHUYCHHBIMU BO3MOKHOCTSAMU 3J0POBbsA: YMCHUC NPUMCHATH 3HAHUS 00
OCHOBHBIX NOCTYITHBIX METOJaX IMO3HAHUA BCIICCTB U XUMHUYCCKHUX FIBJ'IeHI/If/Jl;

JUISL CIIETBIX M CIIA0OBUIAIINX OOYYAIOIINXCSA: YMEHHE HCIOIB30BaTh PEIbe(HO-TOUEUHYIO CHCTEMY
o6o03Hauenuit JI. Bpaitns qist 3anucy XxuMu4eckux Gopmyi.
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TEMATHUYECKOE IJIAHUPOBAHUE

10 KJIACC
Het/ HanmeHoBaHMe pa3zie/ioB U TeM IPOrpaMMBbl KosmmuecTtBO yacos
Bcero KoHTpo/BbHBIE ITpakTHueckue
paboThI paboThI
Pazae 1. TeopeTudecKHe OCHOBBI OPraHNYeCKONH XUMUH
1.1 TIpegmeT opraHudeckoii Xumuu. Teopusi CTpOeHUs 3
opraHuyeckux coeauHeHuit A. M. ByTtnepoBa
NTtoro no pa3peny 3
Pa3geu 2. YriaeBoaopoanbl
2.1 TlpepnenbHbIe Yri1eBOLOPOAbI — alKaHbI 2
2.2 HemnpenenbHble yraeBOAOPOAbI: alKeHbl, alKaJueHbl, alTKUHbI 6 1
2.3 Apowmarunueckue yrieBOJOpOAbI 2
2.4 TIpupojHble UCTOUYHUKH YTJIEBOJIOPO/OB U X nepepaboTKa 3 1
Wtoro no paspeny 13
Pa3gea 3. Kuciaopoacoaep:xkaimue oprannieckre coesnHeHusn
3.1 Cnuptel. PeHon 3
3.2 Anpaeruzapl. KapooHoBbIe KUCTOTEI. CJI0KHBIE 3(PUPBI 7 1
3.3 ¥YrneBoAwbl 3 1
Wtoro no pasgeny 13
Pazmen 4. A3oTcoaep:Kamue opraHm4ecKrue coeJnHeHuA
4.1 AmuHbl. AMHUHOKUCJIOTEL Benku 3
WToro no pasgeny 3
Pa3zges 5. BbICOKOMOJIEKY/ISIPHbIE COeSNHEHU s
5.1 [Ilnactmaccel. Kayuyku. BosiokHa 2
Wtoro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2

11 KJIACC

DJieKTpoHHLIe (LUGPOBLIE)
obpa3oBaTesibHbIe peCypChl
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Ne HanmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMBbI
/11

Pasaen 1. TeopeTrnuyeckue OCHOBbI XMMHMU

1.1 Crtpoenue atoMoB. [Tepuoguueckuti 3aKoH u Ilepruoauueckas
cucTeMa XUMHUYeCcKux 3y1eMeHToB /. V1. MeHzeneeBa

1.2 Crtpoenue BemecTBa. MHOrooOpasue BelllecTB

1.3 Xwumunueckue peakijuu

Wtoro no paspeny

Pasaein 2. Heopranunyeckass XuMmsAa

2.1 Merasibl

2.2 Hemetanibl

2.3 Casa3b HeOpraHW4YeCKUX U OpraHuuyeCcKUx BelleCTB

NTtoro no paspeny

Paszaen 3. XMMHA U S KU3HDb

3.1 Xumwus U )KU3Hb

WToro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KommuecTBO yacos

Bcero KoHTpoOJbHBIE ITpakTuueckue
paboTsl paboTsl

3

4

6 1 1

13

6 1

9 1 1

2

17

4

4
34 2 3

INOYPOYHOE NJIAHUPOBAHUWE

10 KJIACC

DJIeKTpOHHBbIe (LU(pOBLIE)
obpa3oBaTesbHbBIE PeCypChl
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Het/

(oI )R O) RRNAN

10

11
12
13

14

15

16
17

18
19

20

Tema ypoka

IlpespmeT opraHM4ecKol XUMUH, eé BOSHUKHOBEHUe, pa3BUTHe U
3HaueHue

Teopusi cTpoeHUst opraHuueckux coefarHeHuit A. M. Bytnepoga,
€€ OCHOBHBIE I10JI0’KEHUS

INpencraBneHue o KnaccudrKalyy OpraHuyecKuX BelecTB.
HowmenkaTtypa (crcTteMaThuecKkasi) U TpMBHaJ/IbHble Ha3BaHUS
OpraHU4ecKHX BellecTB

AnKaHBbI: COCTaB ¥ CTPOEHHEe, TOMOJIOTUYeCKUM psf

MeTaH ¥ 3TaH — MpPOCTEeMIlIHe TIpe/CTaBUTe/U aTKaHOB
AnKeHBbI: COCTaB U CTPOEHHE, CBOICTBA

OTWIeH U NpOoMNu/ieH — MpocTelllre peCTaBUTE/IN aIKEHOB
ITpaktrueckast pabora No 1. «[TomydeHue 3THIeHa U U3yUueHHe
€ro CBONCTB»

Ankapuensl. Byraguen-1,3 u metwibyTtaguen-1,3. TTonyueHue
CUHTEeTHUYeCKOI'0 KayuyyKa Y pe3HHbI

AJIKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHs], TOMOJIOTHUYeCKU
psA. ALeTysieH — NpocTeHINi NpeicTaBUTe/b aJIKUHOB
Breruncienys o ypaBHeHUO XUMHYECKON peakLiuu

ApeHbl: 6eH3071 ¥ TOTyoJ1. TOKCHYHOCTh apeHOB

I'eneTnueckas CB3b YIJIEBOJOPO/ 0B, [IPUHAJIeKalluX K
pas/IMuHbBIM Kjlaccam

I1pypojHble HCTOUHUKHU YI/IeBOOPO/OB: NPUPOAHBIN ra3 u
MOMyTHBIe HedTsAHbIE Ta3bl, HeTh U TIPOAYKTHI eé repepaboTKu
[IpupoaHble UCTOYHUKU yT/1€BOLOPO/OB: MPUPOAHBIN ra3 U
TOITy THIe HedTsAHbIe Ta3bl, HeTh U TTPOAYKTHI eé repepaboTKu
KoHnTponbHast paboTa 1o pasfieny «YTaeBOL0pObI»
IIpenenbHble 0HOATOMHBIE CITUPTHI: METAHOJI U 3TaHOJI.
BogopopHast cBs3b

MHoroaToMHble CIIMPThI: STU/IEHIIMKOJIb U TJINLIePUH

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NUeCKHe U XUMHUUecKHe
CBOMCTBA, [IPUMEHeHue

Anbperuzpl: GopManbaerus U aljetaabaerus. ALeToH

1

_om R = e

KomumuectBo yacos

Bcero KoHTpoO/BHEBIE

paboThI

ITpakTueckue

paboThl

DJIeKTpOHHBIe LIU(PPOBLIE
obpa3oBaTesibHbIE PeCypPChI
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Het/

21

22

23

24

25

26
27

28
29

30
31

32
33
34

Tema ypoka

O/HOOCHOBHBIE TIpe/ie/TbHbIe KapOOHOBEBIE KHUCIOThI: MypaBbHHAsI
U YKCyCHasi

IMpakTuueckast pabora No 2. «CBoICTBa pacTBOpa YKCYyCHOM
KHUCIOTBI»

CTeaprHOBasi U O/IeMHOBAas1 KUCJIOThI, KaK Ipe/CTaBUTe/!
BBICIIINX KapOOHOBBIX KHCIOT

Mpb11a KaK COJTA BBICIINX KapOOHOBBIX KHC/IOT, X MOIOIIIee
JeiicTBUe

CnoskHable 3¢UpbI KaK MPOU3BO/IHbIe KADOOHOBLIX KUCJIOT.
I'uaponns coXKHBIX 3(HUPOB

JKuphbl: TUAPON3, TIPUMeHeHne, OU0IorHYecKast poyib >KUPOB
YrneBobl: cocTaB, Kiaccupukanus. BaxHeiime
Mpe/ICTaBUTEN: TJIFOKO03a, (PpyKTO3a, caxaposa

Kpaxmarn u 1je/1/1t0/103a Kak pUPO/HbIe I10JIMMEDBI

KonTposbHast paboTta 1o paszeny «Kucmopoacomepskariye
opraHuveckue CoeJJUHeHUsI»

AMUHBI: METUJIAMUH Y aHUIUH

AMUHOKUCJIOTHI Kak am(oTepHble OpraHuuecKue CoeuHeHu s,
ux 6uosioruueckoe 3HaueHuve. [enTu bl

Benku Kak TIpUpOAHBbIE BLICOKOMOJIEKYJISIPHBIE COeTMHEeHUs
OCHOBHBIE TTOHSTHS XUMHH BBICOKOMOJIEKYJIIPHBIX COeIMHEeHUN
OCHOBHBIE METO/Ibl CUHTe3a BbICOKOMOJIEKYJISIPHBIX COeIMHEeHUHN.
ITnacTmaccel, KaydyKy, BOJIOKHA

OBIIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

11 KJTACC

Het/

Tema ypoka

1

34

XUMHUeCKUi 3yieMeHT. ATOM. D1eKTPOHHast KOH(UTypaLysi aTOMOB

IMepuoanueckuii 3akoH u [leproandeckasi cCTeMa XUMHUECKIUX
snemeHTOB [I. VI. MeHpeneeBa, UX CBsI3b C COBPeMeHHO! Teopueit

Bcero KoHTposbHBIE
paboThl

KonmuuecTBo yacos Harta
Bcero KoHTpoO/BHEBIE
paboTel paboThl
1
1
2 2
KommuecTtBo yacos Hara

[TpakTnueckme H3y4eHUs
paboThl

DJIeKTpOHHBIe LIU(PPOBLIE
HpaKTI/I‘IECKI/Ie HU3yUdeHHs O6paBOBaTEJ'IbeIe pecypcChl

OJIeKTpOHHBIe LIU(POBLIE
obpa3oBaTesnbHbIE

pecypchl

CtpaHunua 22 ns 25



Het/ Tema ypoka KonuuecTtBo yacos Harta OJieKTpOHHBIe LU(POBLIe
Bcero KontposnbHbele IIpakThueckue HW3yYeHHA obpasoBaTe/ibHbIe
paboThI paboTsl pecypchl
CTPOEHUsI aTOMOB
3 3aKOHOMEPHOCTU M3MeHEeHUsI CBOMCTB XMMUYECKHX 3JIEMEHTOB U X 1
COoeIMHEHUH 10 TpyNIiaM U neprojam. 3HaueHHe [epuojnuyecKkoro
3aKOHAa U CUCTeMbI XMMUUYeCKUX 3jieMeHTOB [I.V1. MeHzeeeBa B
Pa3sBUTUM HayYKU

4 CrtpoeHue BelrjecTBa. X¥MHUUeCKasi CBs3b, €€ BH/Ibl; MEXaHU3MbI 1
o0Opa3oBaHus KOBaJIeHTHOU CBsi3u. BomopoaHasi CBs3b

5 BasieHTHOCTB. D/1eKTPOOTpULIaTe/IbHOCTh. CTereHb OKUC/IeHUS. 1
BeliectBa MOJIEKYJIIPHOTO U HEMOJIEKYJ/IIPHOTO CTPOEHUS

6 INonsTHe 0 gucniepcHBIX cHcTeMax. VICTUHHBIE U KOJIJIOUHbIE 1
pacTBOpbl. MaccoBas 0151 BelljeCTBa B pacTBOpe

7 Knaccuguxkaiyiss 1 HOMeHK/IaTypa HeOpraHuueckrux coeJUHeHUH. 1
INeHeTHueckasi CBI3b HeOpraHMUYeCKUX BellleCTB, pPa3/IMYHbIX K/1aCCOB

8 Knaccudukaimss XuMUUeCcKux peakiiyuii B HeOpraHUYeCKOU 1 1

OpraHUYecKoy XMMUU. 3aKOH COXpaHeHMsI MacChl Bell[eCTB; 3aKOH
COXpaHeHUs! U NpeBpallleHus] SHEPTUM NIPH XMMUUEeCKUX peakLIUsIx

9 CxkopocTb peakuiyn. O6paTUMble peakliu. XUMHUYeCKOe paBHOBeCHe

10 TlIpakTtmueckast pabora No 1. «BnusiHe pa3UYHBIX (PaKTOPOB Ha 1 1
CKOpPOCTb XUMHUUYECKOU peaki[in»
11 DOnektponutnueckas auccormanys. [ToHsTre o BOZOPOSHOM 1

riokazatesie (pH) pactBopa. Peakuyu noHHOTO 00MeHa. I'uiponu3
OpraHNYeCKUX U HeOPraHUUeCKUX BeIeCTB

12 OxruCIUTENHFHO-BOCCTAaHOBUTEIBHBIE peakiui. [ToHsATHE 00 1
3/1eKTPOJIM3e pacIlyIaBOB U pacTBOPOB CoJleit

13  KonTponbHast pabota 1o pasgeny «TeopeTuueckrue 0CHOBbI XUMUM» 1 1

14 Mertansl, Ux NosokeHue B [lepuofueckoi cucteMe XUMUUECKUX 1

anemeHToB 1. VI. MeHesieeBa U1 0COOEHHOCTH CTPOEHHUsI aTOMOB.
OO61ue ¢pu3HMYecKre CBOMCTBA MeTaslIOB

15 CnaBbl MeTa//IOB. DNI€KTPOXUMUYECKUH psiJi HallpsDKeHUM MeTaslsioB 1

16 Xumuueckue CBONCTBA Ba)KHEUIIINMX MeTaslJIoB (HaTpUM, Kanui, 1
KaJIbL[UM, MarHui, aTtoMUHUN) U UX COeIUHeHU!

17 Xumuueckue CBOMCTBa XpoMa, Meil U UX COeJUHEeHUN 1
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Het/

18

19

20

21

22

23

24

25

26

27

28
29

30

31

32

33
34

Tema ypoka

XyMHuecKue CBOMCTBA LIMHKA, »Keje3a U UX coeJUHeHUN
ITpakTrueckast pabora No 2. "PemeHne sKcrieppuMeHTaIbHBIX 3a7a4 110
TeMe «MeTtanabm»"

Hewmetansl, ux nosnoxenue B [lepuoaudeckoi cucteMe XUMHAUeCKUX
snemeHToB /1. VI. MeHienieeBa 1 0COOEHHOCTU CTPOEHHSI aTOMOB
®du3nyeckre CBOKMCTBa HEMeTas/UIOB. AJIJIOTPOIUS HeMeTa/lIoB (Ha
npuMepe KUCJI0poAa, ceprl, docdopa u yrieposa)

XuMHUecKre CBOMCTBA rajioreHoB, Cepbl U UX COeMHEeHUN
XuMHueckre CBOMCTBa a30Ta, ¢pocodpa U UX coeJUHEHNHN
XyMHU4YecKre CBOMCTBA yIjiepoja, KpeMHHUs U UX CoefTHeHUN
IprMeHeHMe Ba)KHEHNIIINX HEMETa//IOB U UX COeJUHeHUI
O6o611eHne 1 cucTeMaTH3aLUs 3HaHUH 110 TeMe «HemeTasnb».
BreruncieHus o ypaBHEeHHUSIM XMMUUECKUX peakLivui 1
TepMOXUMHYECKHe PacuéThl

INpakTrueckas pabora No 3. «PeliteHre 3KCepUMeHTaNbHbBIX 3a/1a49 MO
TeMe "HemeTanisl'»

KonTposbHast pabota 1o TeMam «MeTa/libl» U «HeMeTanib»
Heopranunueckue u opraHrueckue KUca0Tel. Heopranmueckue u
OpraHhyecKkve OCHOBaHUs

AmpoTepHble HeopraHuyeckue U OpraHuueckre CoeJUHeHHs.
I'eHeTHuecKas CBsI3b HEOPTaHWUYECKHUX U OpraHuYeCcKUX BellecTB
Posb xumun B o6ecrieueHUM SKOJIOTUUECKOM, SHEPTreTUYeCKOu 1
MUILLIEBOY 6e30MacHOCTH, Pa3BUTHUN MeTULIUHbI

IpeacTaBaeHys 06 0OIHUX HAYUHBIX PUHLIUIAX TPOMBIIILIEHHOTO
10JIyYeHUs BayKHEHIIINX BelllecTB

UesioBek B MUpe BellleCTB U MaTepHaioB

XUMUS U 3[10pPOBbE Ue0BeKa

OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

1
1

e

34

paboThI

KommnuecTBO yacos

Bcero KontposnbHbele IIpakThueckue HW3yYeHHA

paboTel

OJieKTpOHHBIe LU(POBLIe
obpa3oBaTe/bHbIe

pecypcel
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIUISI YYEHUKA

» Xumus / I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A., Akunoneproe o6mectBo «/3gaTenscTBo
«[IpocBemieHne

* Xumusi, 11 knace/ Pymsutuc I'.E., ®enpaman O.I'., Akimoneprnoe obuiectBo «M3maTeabcTBo
«IIpocBerenne

Xumunsi, 10 kiace/ Pymsutuc I'.E., ®enpaman O.I'., AO "UznarensctBo [IpocBemenne”

METOJUYECKHUE MATEPHUAJIbI JUISA YYUTEJIA

1. Meronnueckoe mocoodue st yautens, Xumust 10-11, ['abpuensH, ba3oBbrit

2. Yueonuk "Xumus 10-11", HoBomuHckas

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NMHTEPHET

1. Beepoccniicknit oOpazoBarenbHblii moprai "OTKpbITas mkoia"

2. Beepoccuiickuit oOpa3zoBarenbHblii mopran "Poccuiickas anekTpoHHast mkosa"

OTNPABUTENDL
MBOY "CpegHnan O6lweobpa3oBaTenbHas noanncaHo
LLikona Ne151 C Yray6neHHbIM

N3yyeHnem OTgensHbix MpegveTtos”

BNAAENEL CEPTUDUKATA
MakepoBa CHeyaHa BukTopoBHa

AONKHOCTb

[OunpekTop

CEPTUOUKAT

noaAnucAH
3AD6EID1257C8546CB4FIDEY9319C841 13.10.2023 14:53:11 MCK

noannucb BEPHA
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