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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MONOKEHUH «CTpareruu pa3BUTHA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U Pa3BUTHUA O0y4arOIUXCs CPEICTBAMU y4eOHOro ImpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe 00Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroLMXCsl HA YPOBHE CPEAHEr0
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
1esiell ¥ NPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro 0O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMeHHas XMMUS KakK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
4eJ0BEYECTBA — CHIPEBOM, HHEPreTHYecKoil, MUIIEeBOH, SKOJIOrHYecKoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LEISIMM U MPUHLMIAMH CpeIHEro ooIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COIIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeopraHuyecKast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKUX M DJIEKTPOHHBIX MPEJACTABICHUN O CTPOCHUHU BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUYECKHA MaTepuanl |
(haKTOJIOTUUECKHE CBEACHUS O BEIICCTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HAUYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON esTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl MOMOJHEHUSI 3HAHUMN, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH M TEOPETUYECKHUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSALHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPENEICHUU  COJepPKATeIbHOU
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



dbopMUpOBaHHE CUCTEMBl XHMHUYECKUX 3HAHUH KaK BaKHEHIIECW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYeBbIC MOHATHS, (yHIaMEHTalbHbIE
3aKOHBl M TEOPUM XUMHHM, OCBOCHME fA3bIKa HAYKH, YCBOEHHME M IIOHHMaHUE CYIIHOCTH
JOCTYMHBIX O0O0OOIIeHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpHEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

dbopMupoBaHHEe U pa3BUTUE NPEJICTABICHUNA O HAYYHBIX METOJaX I[O3HAHUS BEIIECTB HU
XUMHYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpE
BEUIECTB M XUMHYECKHX SIBJICHHMH, MMEIOIIUX MECTO B IPUPOAE, B IPAKTHUUECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301acHOro 00pAaIeHHs C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJIeil U 3a7a4 U3y4eHHUs MpeaMeTa B
IIporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cucTeMe cpeaHero oOmiero obpazoBanusi. CeronHs B MPENoJaBaHUU XUMHUH B OOJbIlei
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE COJEpXKaHWs OOy4YeHHH,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW  OpraHu3alui,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHs 3HAHUN M MPUMEHEHUS UX B peajibHOW KHU3HU ISl pPElICHUS
IPAKTUYECKUX 3ajau.

B cBs3u c 3TUM npu U3Y4YeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHE
IPUOOPETAIOT TaKUe 1IeJU U 331a4H, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS — MHPA,
dbopMUPOBaHWE WHTEIUICKTYaIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY THPUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dbopMupoBaHue y OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
MMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUJIOB JIEATEIBHOCTH: pELICHUs IpooiieM,
MOMCKA, aHanmu3a W o00paboTKu HHGOPMAIMU, HEOOXOMUMBIX JUIsi NMPUOOPETEHUs OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe JJI OLIEHKH C
MO3HUILUI HKOJIOTHUECKON 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUUECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
o0Oy4aromuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U Hay4yHO-TIONYJIpHON HH(OPMALIUKY XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEIECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BaHNUs, IONOJHEHNS DSHEPreTUYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOrO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIBITA MCIIOJIB30BAHUS MMONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKIUMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO1iee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpPEIHEro
oOmiero obpazoBaHusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gyac B Hexmemio), B 11
kiacce — 34 yaca (1 yac B Hezemo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyecKoil XMMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEILECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJ1aBjieHUE, O0yIJIMBAaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuu 3aMelIeHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEeHUIIne
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyragaueH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoMicTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (PU3NUYECKHUE U XMMUYECKHE CBOICTBa
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAllK, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJO0B. [IpuponHbIil ra3 U nonyTHble HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMuyUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEeHHBIH yrob ¥ MPOAYKTHI €ro nepepadboTKy.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHUE C
o0Opa3laMu MjIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromab», MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUUy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamue oprannyeckue coeiMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TrajJoreHOBOJOPOJIaMH, TOpPEHHUE),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKyJIaMu CupToB. JleiicTBue MeTaHosa U 3TaHOA
Ha OpraHu3M 4elloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOr0OaTOMHbIE cHupThl). JleficTBue Ha opraHu3Mm uesnoBeka. [IpumeHeHHe TriMLepuHa U
STHJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLUN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
TepupUKalM), IMoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJIEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. bruonoruyeckas posib KUpPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccraHoOBiIeHWE, OpOKCHHE TJIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03bl.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KAUECTBEHHAsI peaKLus ¢ HOJIOM).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpAllCHHi: INpOBEJECHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKkiMu OJHOATOMHBIX CHHUPTOB (okucieHue d3TaHona okcuaom wmeau(ll)), MHOroaTOMHBIX
CnupTOB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
HCXOJHOIO BEIIECTBAa WM NPOAYKTAa pEakUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcozepikalie OpraHn4eckiue CoeTMHEHUS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

OKcrepuMeHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IPH HArpeBaHWH, IBETHBIC
peaxiuu OEIKOoB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aluu, CpeaHss MoyeKyispHas Macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAY4YHBIH (aKkT, TUIIOTe3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUYECKHE BEIMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XMMHH

XuMHUeCKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- amemenTbl. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTANSIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DNeKTpOHHAs KOH(QUTYpAIHsI ATOMOB.

Ilepuonuueckuin 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b nepHOaWYEcKOro 3akoHa W [lepmoamyeckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. MI. MenzeneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUe NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBS3b. BUIB XUMUYECKOM CBSI3M (KOBaJEHTHAs
HEeMNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTH.
DIEKTPOOTpULIATENLHOCT. CTeneHb OKHCIIeHUs. IOHBI: KAaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsTHE O AUCTIEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas 101
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEIIECTB. ['€HeTHMYeCcKass CBS3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANMX K Pa3IMYHBIM
KJIaccam.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOpraHUYecKoW u
OpraHMYECKOM XMMHUU. 3aKOH COXPAaHEHHUSI MACCHl BEUIECTB, 3aKOH COXPAHEHUsS U MPEBpaALICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKIIUSX.



CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTuMble peakLuu.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOMME HA COCTOSHHE XMMHYECKOTO DPABHOBECHUS.
ITpunnun Jle larense.

OnexrtpoauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAS, IEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIHBIE METO/bl M3YUEHUS BEIIECTB U UX IPEBpALLEHUM: JIEMOHCTPALUS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJeNiell  KPUCTAIMYECKUX peImEToOK, HAOMI0JeHWe M ONUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jokKeHHWe NEepOKCHIa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIPEJIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, PEAKLUU
HMOHHOro OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nnyHbIX (PAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM».

PacuérHble 3anaumn.

Pacuérbl 0 ypaBHEHUAM XMMHUYECKUX PEAKIIMi, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUYETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsl, pochopa u yriaepona).

XVWMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaXHEMIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraios B [lepuogudyeckoi cucTeMe XUMHUYECKUX J1EMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXMMMUECKUN DSl HapsLDKEHUN
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPHUM, KaJlWid, KaJbI[Md, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs] BEUIECTB M MX IPEBpAIEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHMEe W  ONMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCHIA ATOMUHUS C PACTBOpPaMM KHMCIOT U IIEN0Yel, KaueCTBEHHbBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BeEIIECTBa,
Macce Uiu 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMAa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKLIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIeBOi O€30MacHOCTH,
pa3BUTUN MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOIMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO IOJY4YE€HHUS
BAKHEUIIUX BELICCTB.

YemoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHUIIME CTPOUTENBbHBIE MaTEpHalbI,
KOHCTPYKLIMOHHBIE MaTe€pHasbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuanbl IJIs SJIEKTPOHHKH,
HaHOMaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIe y100OpEHUSI.

XvMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOTO UCIIOIb30BaHMS MPenapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HHU.



MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 kmacce OCyIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYNHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTbD.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbL, OJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBINLIEHHOCTD, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIUICHHOCTh, (papMalieBTH4ECKasi MPOMBIIIICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAS MPOMBIIIEHHOCTD,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero ooiiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHusl SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOEGHUS IpeaMeTa «XUMHs» Ha YypOBHE cpenHero oOmero ooOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM TpakAaHCKON MAECHTUYHOCTH — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH U CAMOOIIPEIETICHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJICTBOBaTbCA B CBOEH J1€ATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMera «XHUMHs» JOCTUTAlOTCS B EIUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IpaXJIaHCKOro OOlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M IPAaBUIAMU IOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U HPAaBCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00YYaOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOy4arolMXcs [0 pealn3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM UMCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YyUe€OHOH NesATeTbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA !

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHU;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JEHHUI,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIECHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IMOBENEHHE U MOCTYNKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30macHoro oOpasza >KHW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 37]0POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOMN U IpYIHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKHX 3a/la4 COLUATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTaraM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ MOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHUECKHUE TMOCIEACTBHUS MpPeaIPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UAEOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTaBICHUs 00 OKpYy’KaroIeM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBJICHHOCTH M Ba)XKHOW POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHUHU  MEIMIIMHBL,



00eCIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/Aa U 3KOJOTMYECKH KOM(BOPTHOM KU3HU KaXKJI0TO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHMS SIBICHHH OKPYXKAIOIIErO0 MHUpa M MPOUCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iMyHbIX cdepax mnpodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYUMBIC [JIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA O6yanOHIHXC$I MCKIAUCHUIITIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
n CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsI, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJIbHbIC yueOHbIe JEeUCTBUSA (mo3HaBaTeIbHEIC, KOMMYHUKaTUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH 00YYarOIIUXCS;

CIIOCOOHOCTh ~ OOYYaIOMIMXCS  HMCIOJb30BaTh  OCBOCHHBIC  MEXIMCIUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE MAEWCTBHS B II03HABATEIHHOW U
COLIMAIbHON NTPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU WU PETYJIIATUBHBIMUA I[CflCTBPISIMI/I.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsaTh LeNn JeATeIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUM HUX JOCTHUKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh NPU OCBOECHUWU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHI WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIIOJb30BATH
COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKHHfI;

yCTaHaBIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYKIEHHUS (MHIYKTHBHBIE, JE€IyKTHUBHBIE, IO AaHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHATH B MPOLECCE MO3HAHUS, UCIIONIb3YEMblE€ B XUMHH CUMBOJUYECKUE (3HAKOBHIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XumMudeckas (opMylna, ypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABIICHHUA
JUISl BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUECKUX PEAKIIHi.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBIISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEelICHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3aj1a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh U MPeo0pa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IpE3EHTAleil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, IMOJIyUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekta M (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JEUCTBUN NPU BBIMOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JIEATEJBHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pellIeHUs] MIPAKTHUYECKHUX 3ahad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOLINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIA  00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIME COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIECHUH, (aKTOJIOrMYECKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MIPAaKTHYECKON JesITeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOIIUE MOHATHS IIPU ONUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUUECKUX BEIIESCTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIU MOJIEKYJ] OPraHUYECKHUX BEIIEeCTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUSI,;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 110 WX COCTaBY M CTPOCHHIO K OIpPENeJIEHHOMY KJIacCy/Tpylme COeIuHEHHN
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJACpXKAllUe  COCIMHEHMs, BBICOKOMOJIEKYIIAPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremMarndeckoir Homenkmatype (IUPAC), a Taxxke
IPUBOJNUTH TPUBMAJbHBIE Ha3BaHMs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITUJIEH, MPOIUIIEH,
aleTUJIEH, STWIECHIVIUKOIb, TJIUUEPUH, (PEeHOJd, (opManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHUAbI XUMHYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPUMEHATh MOJOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BELLECTB
(MeTan, STaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STHWJICHTIUKOIb, TIUIEPUH, (EHOJI, aleTalbIerHl, MypaBbUHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHM IIPH M3YyYEHUU BEUIECTB M XUMHUYECKUX SBJICHUU
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBHiia MOJIb30BAHUA XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHUKH O€30IaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, IPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUud u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMMYECKYIO HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

U1 O0YYarolUXCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMM 37I0POBbS: YMEHHE NPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CcHenbIX U cAa0OBUIAMIMX OOyYaroIUXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHui JI. bpaiins ans 3anucu XuMuyeckux Gopmyd.

11 KUIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METAUTMYECKas, BOJIOPOIHAs),
KpUCTAJUIMUECKasi  peléTKa, TUIMbl XUMHYECKHUX  pEaKlHil, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolManuu, nepuoandyeckuit 3akon [[. WM. MeHnneneeBa, 3akoH
COXpAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBPAILEHUS SHEPTrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBIICHUU,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOTYyYEeHUH U O€30IMacCHOM HCTOIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;



c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTepPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUSA MPHU ONMHMCAHUM HEOPraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PAa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3U (KOBaJCHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMBICH TMepuoandeckoro 3akona [ U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. 1.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoAam u rpynnam [lepuoandeckoil cucreMbl XUMUYECKUX 31emMeHToB [, U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMH BEIIeCTBAMU C IIOMOILIBI YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PpEAKIMH, MOATBEPKJIAIOIINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABIICHHSI AIEKTPOHHOTO OajlaHca ATUX peaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHUYECKHE TIPOLECCHI, JIeXKallhue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMHUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI IPOBOAWUTH BBIYUCICHHUS C MCIIOJIB30BAHHUEM MOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKUX
peaKIMax, Macchl BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIIOBOrO 3(ddexTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBHUiIa MOJIb30BAHUS XUMUYECKOW TOCYIO0N U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XMUMHUYECKHHA HSKCIIEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aza4y no temaM «Meramwib» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3ybTaThl XMMHYECKOTO S3KCIIepHUMEHTa B (opMe 3amuCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxkuuii 1 GOopMyIHPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAILHIO,
MOJly4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOW KOMMYHHUKaluH, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BELIECTB, MOHMMAs cMblca nokasarens I1JIK, nmoscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCsi: YMEHHME HCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMmudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pPa3oBaTEIbHbIE
padoThI padoThI pecypesr
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
L1 crpoonmn oprammean cocmmcnit A 3 0 o bubmorexalIOK
' p p a ' https://m.edsoo.ru/ff0d210c
M. bytieposa
Hroro no pazgeny 3
Pa3znea 2. YriieBoaopoabl
bubnuoreka [{OK
2.1 [IpenensHbIE YTIIEBOIOPOIBI — ATKAHBI 2 0 0 https://m.edsoo.ru/ff0d210c
29 HenpenenbHble yraeBoaoOpoOabl: aJKEeHb, 6 0 1 bubnuoreka [{OK
' AJIKaUEHb], aJTKHHBI https://m.edsoo.ru/ff0d210c
bu6mmoteka IIOK
2.3 ApoMaTHYeCKHe YTiIeBOTOPOIBI 2 0 0 hitps://m.edso0.ru/ff0d210c
24 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1 0 bubnnorexa [JOK
' ux nepepadoTka https://m.edsoo.ru/ff0d210c
Wroro no paszneny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
bu6nmorexa LIOK
3.1 Crpret. dexon 3 0 0 https://m.edsoo.ru/ff0d210c
32 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bubnunorexa LIOK
' CroxHbIe 3UpPbI https://m.edsoo.ru/ff0d210c
but6mmorexa [IOK
3.3 Y TIeBOJIEL 3 1 0 https://m.edsoo.ru/ff0d210c
Hroro no pazneny 13

Pasznea 4. A3oTcoaeprkaiye OpraHudecKkue coe{uHeHust



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

bub6nmoreka [IOK

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 https://m.edsoo.ru/ff0d210c
Hroro mo pazneny 3
Pasznea S. BbicokoMoJieKyJJIsIpHbIE COeINHEHU S

bubnmnoreka HOK
5.1 [Tnactmaccel. Kaydayku. BosokHa 2 https://m.edS(IJlO.ru/ff0d210C
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 ‘



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKTquCKI/Ie 06PA30BATEIBLHBIE
padoTbI padoTbI pecypeb
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aK0H 1 bubmuorexa [JOK
1.1 [Tepuoanyeckasi cuCTEMa XUMHYCCKUX 3 https://m.edsoo.ru/00ae14b2
anemenToB [I. 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnnoreka [JOK
' BEIICCTB https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
13 KHMHYCCKHE PeaK K 6 1 1 https://m.edso00.ru/00ae14b2
Hroro mo pazmeny 13
Pa3znen 2. Heopranuueckasi Xummusi
bubmuorexa [JOK
2.1 Merauer 6 1 https://m.edsoo.ru/00ae14b2
bu6mmorexa [IOK
2.2 Hewmeraer d 1 1 https://m.edso0.ru/00ae14b2
23 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX 5 bu6mmoreka [JOK
' BEIIECTB https://m.edso0.ru/00ae14b2
Hroro no paszneny 17
Pa3zgen 3. XumMus u :KuM3Hb
bu6mmoreka [IOK
31 KUMUsL 1 OKU3HE 4 https://m.edso0.ru/00ael14b2
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://m.edsoo.ru/00ae14b2
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Jlj;-)n Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie :)Ig[()l;l;zf::fenbnm e
padoThbI padoThI pecypesi
1 IIpeamer oprann4ecko XUMuH, € 1 0 0
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
9 Teopust cTpoeHHs OpraHUYECKUX COCTUHEHHIA 1 0 0
A. M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHnyeckux BemiecTB. Homenknatypa 1 0 0
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHIA 1 0 0
paa
5 MertaHn 1 3TaH - IpocTENIINE IPEICTaBUTENIN 1 0 0
AJIKaHOB.
6 AJIKEHBI: COCTaB U CTPOSHUE, CBOMCTBA 1 0 0
7 OTUiEH U NPONWIEH — NpOCTene 1 0 0
MIPEICTaBUTENH aJTKEHOB
8 [IpakTnueckas padora Ne 1. <iHOJ'Iy‘lCHI/I€ 1 0 1
STWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u metunGyranven-
9 1,3. [onmyyeHne CHHTETHYECKOTO KaydyKa 1 0 0
PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHUYECKUN PsijT. ATIETHIICH — 1 0 0
IIPOCTENIINNA TPECTABUTEND aJTKUHOB
11 Brrunciienus mo ypaBHEHHIO XUMHYECKON 1 0 0

peakuuu




12

13

Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHOB

I'enernyeckas CBS3b yII€BOIOPOAOB,
MIPUHAIISKANINX K Pa3JIMYHbIM KJlaccaM

14

[TpupoHBIE HCTOYHUKH YTIICBOJOPOIOB:
MIPUPOJIHBIN a3 U MOMYyTHBIE HEPTIHBIC Ta3bl,
HeTh ¥ MPOAYKTHI €€ epepadoTKH

15

[TpupoHBIE HCTOYHUKH YTICBOJOPOIOB:
MIPUPOJIHBIN a3 U MOMYTHBIE HEPTSIHBIC Ta3bl,
He(dTh U MPOAYKTHI €€ epepaboTKu

16

17

18

KonTponbnas pabota no pazaeny
«YTII€BOIOPOABD)

[IpenenpHbIE OTHOATOMHBIE CIUPTHI: METAHOI
1 3TaHoJ. BomopoaHas cBs3b

MHuoroatoMHbIe CIIMPTHBI: OTUJICHIJIMKOJIb U
TIIMLEPUH

19

20

@DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE
Anpaeruapl: GopMabAETU U alleTaIbICTH].
AneroH

21

22

23

OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbHHAas U YKCYCHast

ITpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

CreapuHOBas U OJIEMHOBAs KUCIIOTHI, KaK
MIPEJCTABUTEINN BBICIIMX KAPOOHOBBIX KUCIOT

24

25

26

MBpbiia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JIEUCTBUE

CrnoxxHbIe 23(DUPBI KaK MPOU3BOTHEIE
KapOOHOBBIX KUCIOT. [ MAPONIN3 CIIOKHBIX
3¢upoB

Kupsr: runponus, NnpuMeHEHHE,




Ouojoruyeckas POJIb JKUPOB

VYTIIeBoIbI: COCTaB, KacCU(pUKAITHUS.

27 Baxkneiiume npencTaBuTeNN: INI0K03a, 1
bpykTo3a, caxaposa

28 Kpaxmai u 1emiro03a Kak mpupoIHbIe 1
MTOJIMMEPBI
KonTponpHas pabota mo pazueny

29 «Kucnopojacoaepkaimue opraHnuecKue 1
COCAUHEHMS

30 AMUHBI: METHIAMHH U aHUIUH 1
AMUHOKHUCITOTHI KaK aM(oTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX OMOJIOTHYECKOE 1
3gadeHue. Ilentuanl

30 Bbenku kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIC 1
COEIMHEHHS

33 OCHOBHBIE TOHATUSA XUMUH } 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH. 1
[TnacTMacchl, KayqyKu, BOJTOKHA

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34




11 KJIACC

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

IIepnonnueckuii 3axoH u [lepuoanyeckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
MeneneeBa, ux CBsi3b C COBPEMEHHOM TEOPUEH
CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J. MeHaeneeBa B
pPa3BUTUHU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.
Crenenb okucnenusd. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS

[lonsiTue o nucnepcHbIX cucremax. IcTuHHBIE 1
KOJUIOMJIHBbIE pacTBOpbl. MaccoBas 1omst
BEILIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JINYHbBIX
KJ1acCOB

Knaccudukanus XuMHUECKUX peaklui B
HEOPraHMYECKON U OpraHM4eCcKON XUMHUHU.




3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxopoctb peakiui. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «Bnusaue
pas3In4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUUYECKON
peakumn»

DnexTpoauTHuecKas auccoruanus. [lonstue o
BOZIOpOHOM Ioka3zatene (PH) pactBopa.
Peaknun nonnoro oomena. ['mapoinms
OpPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12

OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
[TonsTre 06 31MEeKTPOIH3E PacIIaBOB U
pacTBOPOB coJiei

13

KoHnTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHI

14

15

Merannsl, ux nonoxenue B [lepuoanueckoit
cHUCTeME XMMUYeCcKux annemMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢puznuecKkrue CBOMCTBA METANIOB

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH METaJlJIoB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METALIOB
(HaTpuii, KA, KaJIbLUA, MarHUM, ATFOMUHUN )
U UX COeTUHEHUN

17

18

19

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COEeTMHEHNN

XVMHYECKUE CBOKCTBA IIUHKA, JKEJIE3a U UX
COEeTMHEHNN

[TpakTnueckas padota Ne 2. "Pemienue
HKCIEPUMEHTAJIBHBIX 33a4 10 TEME




«Metamiasl»"

20

Hewmeramibl, ux nonoxxenue B [leproanueckoi
CHUCTeME XUMHUUYecKux anemeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nuecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HeMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposia)

22

23

XHMMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHU

XuMHYECKHe CBOMCTBA a30Ta, hocodpa 1 ux
COCIMHEHUN

24

XHUMHYECKUE CBOMCTBA yIIIepoJa, KPEMHUSA U UX
COCIMHEHUN

25

26

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COEIMHEHUI

O0o0011IeHEe U CHCTEMATHU3aLINs 3HAHUH 110 TEME
«Hemerannely. Beruuciaenus no ypaBHeHUSIM
XUMHNYCCKUX peaKquI 158 TCpMOXI/IMI/ILIGCKI/Ie
pacy€Thl

27

[TpakTnyeckas padora Ne 3. «Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
"HemeTayst"»

28

29

30

31

KonTponbhas pabota nmo temam «MeTamib» U
«Hemertaminy

Heopr AHUYCCKHUEC U OPTaHUYCCKUEC KUCIIOTHI.
HCOpFaHI/I‘-IeCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

AM@oTepHbIe HEOpraHNYECKHE U OpraHUYecKue
coeuHeHus. [ eneTnueckas cBs3b
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB

Poinb xumum B 00ecIiedeHnH SKO0JI0THIECKOM,

BHCPFCTHHCCKOﬁ n HPIH.[CBOﬁ 6e3OHaCHOCTI/I,
Pa3BUTHUU MCIUITUHBI




[IpencraBnenus 00 0OMUX HAYYHBIX

32 IIPUHLINAIIAX [IPOMBILIUIEHHOTO IOJTY4YEHHUS 1
BR)KHCUIIINX BEIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1

34 XuMHs ¥ 370pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






