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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1Mo XMMUU Ha YpOBHE CpellHEro o0uiero oopasoBanus pazpaboTaHa
Ha ocHOoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBaHuU B
Poccuiickoit denepanun», TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS (eaepanbHON
oOpa3oBarenpHON TporpaMMmbl  cpemHero obmiero o6Opazoanust (DOII COO),
npencTaBieHHbIX B DelnepalibHOM TOCYyAapCTBEHHOM 00pa3oBaTebHOM CTaHAApTE
COO, c yuérom Konmenuuu mnpenojgaBaHus y4yeOHOro mpeamera «XuUMHs» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu, pealn3yronmX OCHOBHbBIE
oOpa3oBarenbHbIE MPOTrPaMMbl, M OCHOBHBIX TMOJOXKEeHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii ®@enepauun Ha niepuon Ao 2025 roma» (PacnopsixeHue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY OAX0/10B K pa3pabOTKe MpOrpaMMbl IO XUMUH, K ONPEAEICHUIO 001Iei
CTpaTeruu 0O0y4YeHUs, BOCIIUTAHMS M Pa3BUTHs OOYyYArOIIMXCS CPEICTBAMH y4eOHOTO
npeaMera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIM
koHuenrtyanbHbele noioxkenus GOI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
COJIEp)KaHusl, pe3yJbTaTOB OOyueHUss U TpeOOBAaHUNW K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHue, MOTy4aeMOe BBIMTYCKHUKAaMU 00111e00pa3oBaTeIbHON
OpraHu3alliM, SIBJIAETCS HEOTHEMJIEMOW YacThi0 HUX 00pa3oBaHHOCTU. OHO CIYKUT
3aBepUIAIONIMM 3TalOM pealM3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE
KJIIOYEBBIX LEHHOCTEH, MPUCYIIUX LEIOCTHOW CHCTEME XMMHUYECKOro 00pa3oBaHUS.
OTH  1EHHOCTH  KacaloTCsl IO3HAaHUS  3aKOHOB  MPHUPOAbI,  (hopMHpoBaHUS
MHUPOBO33pPEHUS U 00ILEH KYJIbTYphl UEIOBEKA, a TAK)KE SKOJOTUYECKH 00OCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3JI0pPOBBI0 M MNPUPOIHOM cpene. Peannsyercss xumuyeckoe
oOpa3oBaHHe OOy4alOLIUXCS Ha YPOBHE CPEHEro o0Iero o0pa3oBaHUs CPEACTBAMHU
yueOHOro mpeamera «XUMHs», COAEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEENIEHbl B
IporpaMme Mo XUMHUHU C YYETOM CIEUU(PUKNA HAYKU XUMUH, €€ 3HAaUCHUs B MO3HAHUU
OpUPOABl U B MAaTEpPUAIbLHOM >KM3HU OOLIECTBA, a TAKXKEe C Yy4ETOM OOIIMX Lesied U
OPUHIIUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETr0 OOILIETro
oOpazoBanust B Poccuiickoit deneparum.

XuMHUsL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HrpaeT ocolOyi poiib B
COBPEMEHHOW LUBHIIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MaTepuanbHOU KynbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHH€ IIEJIOCTHOTO TPEACTABICHUS OO0 OKpYXKalolleM MHpe KaKk O €IUHCTBE
IPUPOABI U YellOBeKa, KOTOopoe (GOpMHUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUpPa, OCO3HAHUS B3AMMOCBS3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aUMOJEHCTBYS C IPYTMMHM €CTECTBEHHBIMM HAayKaMH, XMMUS CTaja
HEOTHEMJIEMON YacThI0 MUPOBOW KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa Y SKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEeHHas XHMMHS Kak Hayka
CO3MJaTeNIbHAs, KAK HayKa BBICOKMX TEXHOJOTHM HampaBJI€HAa HA pEIICHHE
rII00aNbHBIX  MPOOJIEeM  YCTOMYMBOTO Pa3BUTHSL  4YENOBEYECTBA —  CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30aCHOCTH U OXPaHbI 3J0POBBS.

B cooTtBercTBHM C OOmIMMH IENAMH M TPUHLIUIAMHU CPEIHEro OOIIero
oOpazoBanus cojiepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHb
U3Y4YCHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOyuarouuxcsi, HeOOX0IMMYIO UM JIJIsl BBIPaOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB,
YCHEMIHOTO BKJIKOYEHUS B )KM3Hb COIIMYMa, MPOJIOJKEHU 00pa30BaHUs B Pa3IMYHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsiromuMu ~ npeameTa  «XUMHsDY — SIBISIFOTCSL  0a30Bbl€  KypChl  —
«Oprannueckass xumus» U «OOwm@as © HeEOpraHUYecKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUsl KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa
3HAHUW 10 HEOPTraHWYECKOW XHMMHUH (C BKJIIOUYCHHEM 3HAHUN M3 OOIIeH XUMHUH) U
OpraHn4YecKONM XuMHH. POpPMHUPOBAHUE [AHHOW CHUCTEMBI 3HAHUM IPU H3YYEHUHU
npeaMeTa o0ecreurnBaeT BOZMOKHOCTh PACCMOTPEHUSI BCETO MHOT0oOpa3usi BEIECTB
HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHH.

Crpyktypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» cOpMHpOBaHAa B NporpaMmMe IO XUMUU Ha OCHOBE
CUCTEMHOTO M0/IX0/1a K M3YUYEHUIO YYEOHOIro Marepualia U 00yciaoBJIEeHAa HCTOPUUECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha ONpPEAENEHHBIX TEOPETUYECKUX YPOBHSX. Tak,
B KypC€ OpraHMYeCKOW XMMHHM BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOU
TEOPUHU CTPOEHUS OPraHUYECKUX COCIUHEHUM, A TAKKE HA YPOBHE CTEPEOXUMUYECKUX
M 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHuu BemiecTB. CBeneHHs 00 M3ydaeMblX B
Kypce BeIleCTBaX MdalTCs B pPa3BUTUM — OT YIJEBOJOPONOB O  CIOYKHBIX
OMOJIOTHMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHMueckoil XMMHMU IMOTYy4aroT
pa3BuTHe C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 0O0IEro 00pa30BaHUS
NepBOHAYANIbHBIE TMPEJCTABICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAIMOHHBIX
NPU3HAKaxX BEIIECTB, 3aBUCUMOCTU CBOWCTB BEUIECTB OT UX CTPOCHHS, O XUMHUYECKON
peaKkuuu.

[lon HOBBIM yrjaoM 3peHuss B ImpeaMere «XuUMHS» 0a30BOr0  ypOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YypOBHE OCHOBHOTO 00Iero oOpa3oBaHus
TEOPETUYECKUM MaTepual U (PaKkTOJIOrHYeCKUEe CBEACHUS O BEIIECTBAX U XUMUYECKOU
peakuuu. Tak, B uacTHOCTH, B Kypce «OOm@ass M HeOpraHUYecKas XHUMHsD)
00y4aronMMcsl MPEJOCTABIISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHUE MEPUOIUYECKOTO
3aKOHa € OOIIETEOPETHUYECKUX M METOAOJOTHYEeCKUX MO3UIMM, TIy0Ke TMOHSIThH



HUCTOPUYECKOE W3MEHEHHE (YHKIIMHA JTOro 3aKoHa — OT oOoOmaromei 10
OOBSACHSIONIEH U MPOTHOZUPYIOLIEH.

Ennnast cucrema 3HaHHWM O BAXKHEWIIMX BEIIECTBaX, MX COCTABE, CTPOECHUH,
CBOWCTBaX M IPUMEHEHUHU, a TAKKE O XUMHUYECKHX PEAKUUSIX, MX CYHIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKAaHUs JomnoJiHseTcss B Kypcax 10 u 11 kimaccoB anemeHTamu
COJICp>KaHMs, UMEIOIIUMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapaKkTep. ITU 3HAHUS
CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS31 XUMUHU C IPYTUMHU HAyKaMH, PaCKPBIBAIOT €€
pOJIb B TO3HABATEIBHOM M MPAKTHUECKOW JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YB)XKEHHS K IMPOLIECCY TBOPYECTBA B OOJACTU TEOPUM U MPAKTUYECKHUX
NPWIOKEHUN XUMHUHU, TIOMOTAlOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOoOJeMax, CBI3aHHBIX C XMMHUEU, KPUTUUECKU OCMBICITUBATH
nHpopMalMi0 M TPUMEHSITh €€  JJIA  TIONOJIHEHHWS  3HAHUW,  PpelICHUs
WMHTEIJUIEKTYaJbHBIX M SKCIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3ajlad. B uenom
colepkaHue y4deOHOro nmnpeamera «XHUMHS»  JAHHOTO  YPOBHS — U3Y4YCHUS
OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y 00YUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI J1JIS
noHuMaHusi  puwiocopckux  uAeH, TaKUX  KaK: MaTepUalibHOE  €IMHCTBO
HEOPraHWYECKOr0 M OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HX
COCTaBOM M CTPOEHUEM, IT0O3HABAEMOCTb MPUPOIHBIX SIBIICHUM MyTEM 3KCIIEpUMEHTA U
pelieHus]  MPOTUBOPEYMM  MEXAY HOBBIMU  (akTaMd H  TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHHE POJM XUMHHU B PEIICHUU IKOJOTUYECKUX MpoOieM, a
TaKXe MpoOJieM COEpEeKEHUsI DHEPreTUUECKUX PECYpPCOB, CBIPbsS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nurane pemienust 3a1a4 BOCIIMTAHUS, PA3BUTHUS M COMAIA3AIIN 00YUaIOMUXCS
OPUHATBIE MPOrPAaMMON MO XHMHUHU TMOJXOJbl K ONPENEICHUIO COAECPKAHUS U
MOCTPOCHUST TIpeAMETa MPEeAyCMaTPUBAIOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NeUCTBUM, UMEIONMX 0a30BO€ 3HAYEHUE MJIA PA3JIUYHBIX BHUAOB JEATEIbHOCTU:
perieHus mpo0jeM, TOUCKa, aHauu3a U 00paboTku MHGOPMAIH, HEOOXOIUMBIX IS
MpUOOpPETEHUsT  OMbITa MPAKTUYECKOW ¢ HCCIEAOBATEIIbCKOW  JESTEIBHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUM XUMUHU.

B nmnpaktuke mnpenojgaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUs, TaK U Ha ypOBHE CpeaHero oluiero oOpa3oBaHUs, MPU OMNpeaeICHUN
COJICP/KATEIIbHOM XapaKTEPUCTUKU I1IeJIeM U3Y4YeHUs] TMpeAMeTa HalpaBlICHUEM
MEePBOCTENICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HayKuh Kak oOO0JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUUECKOM
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOANYECKOW TOYKM 3pEHMsSI TAaKOW MOAXOA K OIPEACIICHUIO LEJIeN H3y4YeHUs
MpeaMeTa SIBISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO [aHHOM TOYKE 3pEHUSI TJIABHBIMHU IEISIMUA HW3Y4YEHHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBIIAIOTCSA:



e (opMupoBaHUE CHCTEMBI XUMHUYECKUX 3HAHUNA KaK BAXXHEHIIICH COCTABIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOW JICKAT KITFOUEBBIC
MOHATHUSA, (HyHIAMEHTAIBHBIC 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE SI3bIKAa HAYKH,

YCBOECHUE u IIOHUMAaHUE CYILIHOCTH JIOCTYIHBIX 00001IeHUH
MHPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHUE C HUCTOPUEH WX PA3BUTHUS U
CTaAHOBJICHUS;

e (opMHUpOBaHHE W Pa3BUTHE MPEICTABICHUI O HAyYHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN, HEOOXOAUMBIX IS MPUOOpETEHUs] YMEHUN
OPHEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKHUX SIBJICHUN, IMEIOIUX MECTO B
HpUpoe, B MPAKTUIECKON U TOBCETHEBHOM JKU3HU;

e Dpa3BUTHE YMEHUI U CHOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOJIOJICHUEM U
OOBSICHEHUEM  XUMHYECKOTO  JKCIEPUMEHTa,  COONIOICHHUEM  IMPaBHII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsny c aTuMm, copepikarenbHas XapakTepUCTHKA LENed U 3aJad H3yYCHUS
npeaMeTa B IporpaMMe MO0 XWMHUHU yTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUM C
HOBBIMH TIPUOPUTETAaMU B CHUCTEME cpenHero oomiero oOpa3oBanus. CeroiHs B
NPETOIaBaHNKM XUMHH B OOJIBIICH CTETEHU OTHAETCS MPEANOYTCHUE MPAKTUYCCKOM
KOMITOHEHTE COJepaHHus 0OydeHUs, OPUEHTHPOBAHHON Ha MOJATOTOBKY BBIITYCKHHKA
001eo0pa3oBaTeIbHOM  OpraHu3alliy, BIAJCIONEr0o He HabopoM 3HaHUM, a
(YHKIIMOHATTBHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMCHHSIMH aKTUBHOTO
MOJTyYCHHS 3HAHUH ¥ IPUMECHEHUS MX B PEATBHOM JKU3HU JIJISl PEIICHUS IPAKTUICCKUX
3aad.

B cBsi3u ¢ 3THM NpH U3y4YSHHH NpenMeTa « XUMUsH ITOMHHHUPYIOIIee 3HAUYCHHE
NpruoOpETaIOT TaKKE NN U 3a/1a4H, KaK:

ajanTamnys OOy4YalolmMXCs K YCIOBHSM JHWHAMHYHO Pa3BUBAIOIICTOCS MHUPA,
(GopMHpOBaHNE UHTEIUICKTYaTbHO Pa3BUTON JTMYHOCTH, TOTOBOW K CaMOOOPa30BaHHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KHU3HCHHBIX CHTYallUsX, CBSI3aHHBIX C BEIIECTBAMU M UX IMPUMEHEHHEM;

GopMmupoBaHHe Y  OOYYAIOIIUXCS  KJIFOUEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMIICTCHIIMIH), WMEIONIMX YHUBEPCAIBHOC 3HAYCHHE JUIS Pa3lUYHBIX BHJIOB
NEeSATEIbHOCTU: pelieHus mpoOseM, MOoucKa, aHaliu3a M o0paboTKH HH(pOpMaLUU,
HEOOXOAUMBIX U TPUOOPETEHHs OTBITa JACATCIBHOCTH, KOTOpAask 3aHMMAaET BAKHOE
MECTO B TO3HAHWU XHMHUH, a TaKXKe ISl ONCHKH C TO3UIUH JKOJIOTHYECKON
0€30MacHOCTH XapaKTepa BJIMSHUS BEIICCTB U XUMHUYECKUX IMPOILIECCOB HA OPTaHHU3M
YeJIoBeKa U NPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX W TBOPYECKHX
CHOCOOHOCTEN 00ydaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENBHO MPHOOPETaTh HOBBIE
3HAHUS TI0 XUMHH B COOTBETCTBUM C >KM3HEHHBIMU MOTPEOHOCTSMU, HCIIOJIB30BATh



COBpEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUM [UJIsl MOWCKAa W aHajiu3a ydeOHOU Hu
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMUIECKOTO COJICPKAHMS;

(dopMupOBaHHE U Pa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIIJICHUsI, HAOII0JATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUUM U TMPOBEIACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHME y  oOydarommxcsi  yOeXAEHHOCTM B  T'yMaHHUCTHYECKOU
HANpaBJICHHOCTH XHMHHM, €€ Ba)XHOM pOJM B pEIIEHUU TIOOATBHBIX MpoOJeM
pPallMOHANIBHOTO TPUPOAOIOIB30BaAHUSA, TOMOJHEHUS! JHEPreTHUYECKUX PECYpPCOB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHHUA HEOOXOIUMOCTH OEpesKHOro
OTHOIICHUS K TPUPOJE U CBOEMY 3J0POBBIO, a Takke NPUOOPETEHHS OIbITa
WCIIOJIB30BAHUS TIOJIYYCHHBIX 3HAHWA Il TPUHSTHS TPAMOTHBIX pEIICHUH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yue6HOM miaHe cpenHero oOiero oopa3oBaHus mpeaMer «Xumus» 06a3o0BOro
YPOBHS BXOJUT B COCTaB MpeaMeTHON o0acT «EcTecTBeHHO-HAYUHbIE IPEAMETHD.

OOmiee 4ncno 4acoB, OTBEAEHHBIX ISl U3YYECHHS] XMMHH, HA 0a30BOM YpPOBHE
cpeaHero ooOuiero odopazoBanus, coctaniseT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B
Heneno), B 11 knacce — 34 gaca (1 yac B Heelno).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE N0JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUH (cucTeMartuyeckas) M TpUBHAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BELIECTB, HAONIOACHUE U
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
IpPOCTEUIINE NPEICTABUTENN alKaHOB: (PU3MUECKME M XUMUYECKHE CBOMCTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tomnyor:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOAAMH, MPHUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTalIuTUYecKuil), mnuposu3. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITHUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (peaklMM C aKTUBHBIMH MeETaJllaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOMICTBA (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALECTAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pru3nuecKkue W XUMHUYECKHEe CBOMCTBa (CBOICTBa,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(uKamus ~— yrieBojoB  (MOHO-, JOH- U
nosmucaxapuibl). [roko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Porocunre3. pyKTo3a KaK U30MEP TITIOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
IpoBeJcHUE, HAOMIOJCHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA MJIM MPOJYKTa PEaKIUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITHH).

A3oTconepKkale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHCIOT (Ha ImpHUMepe IinuuHa). buonmormyeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX MPEBpallECHUil:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpAILLCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MEeXIpEIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK W TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMU JUISI OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEpPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OEIKH, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipesesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepnoamdeckoid CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHnne BemiecTBa. XUMHYECKas CBS3b. BuUAbl XUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIpHOTO UM HEMOJICKYJISIDHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHaTHEe O OuCNEpCHBIX cucTeMax. VICTUHHBIE UM KOJUIOMJHBIE pPacTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kimaccupukanuss XMMHUYECKHUX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIMAIOIME HAa COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XxuMuaeckux siaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMHuueckux sjeMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (raJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUI ).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucremMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. OOmue guiznueckue cBoiicTBa MeTaylioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl monyueHus: MeTawioB. [IpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHUJIA aTIOMUHUSI C PACTBOPAMHU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BELIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JEKTPOHUKH, HAaHOMAaTepHUalbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ya00peHwusl.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHUH OOmed u
HEOpraHu4yeckol Xxumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4dHBIN (DaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBAThCS B CBOEU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JIOCTUTalOTCS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUIOB YUYCOHOU NS TEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh pPE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0Oe30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrHMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



MHTEpeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE AKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUsT 00 OKPYXKAIOIEeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHud TPpoOJeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHHUS, WCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJb30BAThH



MOJTy9aeMbI€ 3HAHUS NI aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM0o00pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMWA 10 XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHENU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWcTBHs (TO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Yu4eOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHUU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEILECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB MUCCIEAOBAHUSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IUIHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBICHUS], KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMynTupoOBaTh 3aMpPOChl U MPUMEHATh PA3IWYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMel: NPUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1a€MOM T€MbI B XOJ€ JUaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M JAEUCTBUU IpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHasH3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHUM SIBIICHUI



OpupoAsl, B (OPMUPOBAHMM MBINUIEHHS W  KYyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIME TOHATHA (XMMHYECKUI JJIEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJSpHas
macca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MepHUsl, U30MEPbl, TOMOJIOTMYECKUIN pAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaThb KM Ha3BaHUS I10
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH IIOJOXKECHHUS TEOPUU CTPOCHHSI
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 M3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXke MpaBuWia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KA4YE€CTBEHHbIC PEaKIUU OPraHUYECKUX
BCIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GOPMYyITUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHWUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYHKITMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH M 0€30MMaCHOM HCTOJb30BAHUM BAKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs. (GOpMyJ BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUI ONPEIENISATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKAasl, BOJIOPOJHAs) B COCTMHEHUAX, TUIl
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K OINpPEACIIEHHOMY KIiaccy/TpyIe
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
N. MenaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
DIEKTPOHHBIE opouTanm, «9HEpPreTUYECKue YPOBHIY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
1o nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

chOpMHPOBAHHOCT, ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOMIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

Cc(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKUIUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKPAIEHHBIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOTBHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
P XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIHb30BAHUS XUMUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBaTh M BBINOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHbIE PEAKIUU Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJabTaThl XUMHUYECKOIO OSKCIepUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOMU
KOMMYHUKaluu, THTepHEeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKMUBBIC OpTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 0 0
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 6 0 1
' AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTtudeckue yrieBo0pOIbl 2 0 0
54 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1 0
' ux repepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3 0 0
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTIARL Bap 7 0 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1 0




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku

Uroro no pazgeny

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ileproamueckas cucTeMa XMMUYECKHX 3 0 0
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIICCTB
1.3 XHUMHYECKHE PEeaKIuu 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 9 0 0
BEIICCTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4 0 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypesI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coequHenunit A. M. bytieposa, eé 1 0 0
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. HomeHkinatypa 1 0 0
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 ATKaHbI: COCTaBUI/I CTpPOCHUE, 1 0 0
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1 0 0
MIPEICTaBUTENH aJTKaHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0
5 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1 0 0
MIPEICTaBUTENH aJIKEHOB
3 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 0 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 0 0

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




10

AJKHUHBL: COCTaB M 0COOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11

12

13

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

Apensbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD
apeHoB

I'eneTnyeckas cBs3b YriieBo40poaoB,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

14

[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

15

16

IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOILOB:
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

HpCILGJ'II)HI)Ie OIHOATOMHBIC CIIUPTHI:
MCTaHOJI U OTaHOJI. Bonopolea;I CBA3b

18

19

MHOroaroMHsble CIUPTHI: ATWICHIJIIMKOJIb U
IJIMLIEPUH

®deHoII: CTpOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMUYECKUE CBONCTBA, IPUMEHEHHE

20

Anpaerunpl: GopMaibaeTuI 1
areTanbaerug. AeToH

21

22

OHOOCHOBHBIE IIPE/ieNbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHas

[TpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»
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24

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponus, npuMeHeHuE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiue npeacTaBuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI

29

Kontposnbnas paboTta mo pazaery
«Kucnopozacoaepxaniue opraHnaeckre
COCIMHEHUS»

30

31

AMWHEBI: METHJIAMUH W aHWUJINH

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHn4€CKUC COCAUHCHU A, UX
OHOJIOrHYECKOE 3HAUCHHE. Ilentuapl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

33

34

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN

OcHoBHBIC MCTOABI CHHTC3a




BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.
IInacTmaccel, Kay4yKH, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34 2

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3y4yeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuognueckas
cucTeMa XMMHUYECKUX ieMeHToB /l. 1.
MenieneeBa, UX CBS3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHHUM 10
rpymniaM v nepuojaam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .M. Meneneena B
Pa3BUTUU HAYKU

Crpoenue BeniecTBa. XUMHUYECKAsI CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoHas cBs3b
BaneHTHOCTh. DNEeKTpPOOTPULIATETLHOCTD.

CreleHb OKUCIICHUS. BemectBa
MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O




CTPOCHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctruHHbBIC U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, PA3IMYHBIX
KJIaCCOB

Knaccudukanus XuMruIecKux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIIUIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XHUMHUUECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

DnexTpoiauTHdecKas auccoruanus. [lonstue
0 BoJIOpoIHOM Tokazarene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BECIICCTB

12

13

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peaknuu. [ToHATHE 00 37IEKTpOTU3E
pacIuIaBoB U pacTBOPOB COJIeH

KonrtponbHas pabota no pasaeny
«Teopernueckre OCHOBBI XUMHUW»

14

Meraiuel, ux noyioxenue B [lepuognyeckoii




CUCTEME XMMHUYECKUX 31eMeHTOB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAJIJIOB

15

CrninaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIpsKEHNUN METaJUIOB

16

17

XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJlui, KaJblUii, MarHuH,
ATIOMUHUIA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAH M MX
COCTUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33134 110 TeMe
«Mertannsn»"

Hemeranbl, ux monoxxeHue B
[leproanyueckoit cucTeMe XUMHUECKUX
anemenToB 1. Y. MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U X
COCIMHEHU

23

24

XuMudeckue cBoMcTBa a3oTa, (hocodpa u ux
COECIMHEHU I

XHWMHUYECKHE CBOMCTBA yriaepoaa, KpEMHUS U




HUX COeIUHEHUN

25

26

27

[IpumeHeHne BaXKHEUIIINX HEMETAUIOB U UX
COCITMHEHUN

O0001IeHrEe U cUCTEMATH3als 3HAHUN 110
TeMme «HemMeTamiely. BeraucieHus 1mo
YpaBHEHUSM XUMHUUYECKHUX PEAKIUN 1
TEPMOXHUMHYECKHE PACUETHI

[IpakTuueckas paborta Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemerannsl"»

28

Kontponbnas padota mo TeMam «MeTauibiy
u «Hemeramibny

29

30

31

HeOpFaHI/IquKI/IC H OPraHu4CCKHUEC KHCJIOThI.
HeOpFaHI/IquKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

AmMpoTepHbIe HeopraHUYeCcKHne 1
OpraHuYecKue coeMHeHus. I 'enernueckas
CBA3b HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Ponp xumMun B 00ecriedeHUN SKOJIOTHUYECKOM,

BHCpFeTquCKOﬁ U IHIIEBOM 6630H3.CHOCTI/I,
Pa3BUTHU MCAUTTUHBI

32

[Ipencranenus: 00 0OMUX HAYUHBIX
anHanax HpOMI;IHIJ'IGHHOFO HOHy’—IeHI/IH
BaXKHEHUIIINX BEIIECTB

33
34

YemoBek B MHUPE BEIIECCTB U MaTCpUaIOB

XUMHUA U 3J0pPOBBEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 10 knace/ Pynsuruc I'.E., ®enpiman @.I., AkunonepHoe o6mectBo «M3naTenbeTBo
«IIpocsemeHue»

» Xumus, 11 xnace/ Pynsurtuc I'.E., ®enpaman @.I'., AkunonepHoe o6mectBo «M3naTenbeTBo
«IIpocsemeHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o AppawHukosa E.WN., Kapnosa E.B., Ma3so .H., Tamm M.E., LLleBenbkoB A.B.
Moga. pea. ao.x.H., npo. A.B. LLlesenbkoBa
Bonpocbl 6a30BOro ypoBHS! K KOJIIIOKBMYMaM NO HEOPraHM4Yeckon xumumn. Yactb
l.

e AppawHukosa E.WN., Ma3o IN.H., Tamm M.E., lLlesenbkoB A.B.
Bonpochkl 6a30BOro ypoBHSA K KONINMOKBUYMaM MO HEOPraHM4Yeckon xmmmun. Yactb
.

o Tpetbskos HO.[., lesenbkos A.B., N'yaunuH E.A.
MeToabl uccnegoBaHUs HEOPraHMYEeCKMX BELLLECTB U MaTepuanos

o lleBenbkos A.B.
MeToabl uccrneaoBaHuUst B HEOPraHMYeCckom XMmMnm
(y4ebHble maTepumans! K NekumsiM no HeopraHNYeCcKon XMMmmn)

o LlllesenbkoB A.B.
KomnnekcHble coeanHeHus
(nporpamma nekuum n pekoMeHgaunm K CEMmMHapam B Kypce HeopraHn4ecKom
XUMUK)

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://experiment.edu.ru

http://chemistry.narod.ru



https://www.chem.msu.ru/rus/teaching/colloquium_inorg/quest_base_1.pdf
https://www.chem.msu.ru/rus/teaching/colloquium_inorg/quest_base_1.pdf
https://www.chem.msu.ru/rus/teaching/colloquium_inorg/quest_base_2.pdf
https://www.chem.msu.ru/rus/teaching/colloquium_inorg/quest_base_2.pdf
https://www.chem.msu.ru/rus/teaching/goodilin/meth.pdf
https://www.chem.msu.ru/rus/teaching/shevelkov1.pdf
https://www.chem.msu.ru/rus/teaching/shevelkov1.pdf
https://www.chem.msu.ru/rus/teaching/shevelkov2.pdf
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru/
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