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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XxuMuM Ha ypoBHE cpeAHero oluiero oopazoBanus papaboraHa
Ha ocHOoBe DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBaHuu B
Poccuiickoii ®eneparun», TpeOOBaHHI K pe3ylbTaTaM OCBOEHUS (eaepanbHON
oOpa3oBaTeNbHONM MporpaMMbl cpenHero oobmiero obpaszoanus (POII COO),
npejacTaBieHHbIX B DenepanbHOM TOCylIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konuenuuum npenojaBaHus y4yeOHOro mnpeaMera «XuMUS» B
oOpa3oBaTenbHbIX Opranu3anusax Poccuiickoit @enepaiuu, peann3yonux OCHOBHBIC
oOpa3oBaTelibHble TPOrpaMMBbl, U OCHOBHBIX MOJIOKeHUH «CTpaTerun pa3BUTUSA
BocniuTanus B Poccuiickoit @enepanun Ha nepuor 1o 2025 rona» (PacnopsokeHue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MHOIXOJOB K pa3pabOTKe MpOrpaMMbl IO XMMHH, K OMNPEIECIICHUIO
oOmieil ctpaternu oOy4deHHs, BOCIUTAHUS W Pa3BUTUA OOYYAlOIIMXCS CpPEACTBAMU
yuebHoro mpenmMera «Xumus» s 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIH
koHIentyanbuble mnojoxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
COJIEp)KaHUs, pe3yJbTaTOB OOy4eHHs] W TpPeOOBAHMH K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpPTaHM3AIliU, SIBJISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO  CIOYKUT 3aBEpLIAIOIIMM  OSTalOM  pealu3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XMMHUYECKOT0 00pa3oBaHMsl. DTU LIEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTyphl YEIOBEKa, a
TaK>Ke SKOJIOTMYECKU 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MTPUPOIHOM
cpene. Peanusyercsa xumuueckoe oOpa3zoBaHHe OOydYarOLIMXCsl HA YPOBHE CPEIHETO
ob1iero oOpa3oBaHUs CpeJICTBAaMU y4eOHOro mpeameTra «XuMUs», COAEpKaHUE U
MOCTPOEHHE KOTOPOTO OIpeAesieHbl B MPOTrpaMMe MO XMMHUU C YU4ETOM crenupuku
HAayKd XUMHUH, €€ 3HA4YCHHUs B IO3HAHWUM NPHUPOABI U B MATEPHAIBHOW KU3HU
oOmiecTBa, a Takke C y4y€ToM OOIUX IeNed M MPUHIMIIOB, XapaKTEpU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpefHero ooimiero oOpaszoBaHus B Poccuiickoit
denepaunm.

XuMHUsL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyi pojib B
COBPEMEHHOW IIMBUJIM3AILIMY, B CO3JJaHUH HOBOM 0a3bl MaTepHaibHOM KyIbTyphl. OHa
BHOCUT CBOH BKJaa B (OPMHUPOBAHME DPALMOHAIBHOIO HAYYHOI'O MBIIIJIEHUS, B
CO3/1aHHE LEJIOCTHOTO MpPEACTABICHUS 00 OKpYyXKarolleM MHpE KaK O €IAUHCTBE
IPUPOJIbI U YEJOBEKa, KOTopoe (opMHupyeTcs B XHMHUHM Ha OCHOBE IOHMMAaHUs



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO MHPA, OCO3HAHUS B3aUMOCBSI3H MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMOJEHCTBYsI C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTaJla
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
TpyJa U S>KU3HU KaxkJIoro wieHa o6OmiectBa. CoBpeMeHHas XWMMHsI KakK Hayka
CO3MJaTeNIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTMH HAnpaBlI€HAa HAa pEIICHUE
rI00ANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B cootrBeTcTBMM C OOMMMHM LEISAMH W TPUHIMIAMU CPEIHEro OOIero
oOpazoBanus coxaepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIi YpPOBEHD
U3YyYEHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO IMOATOTOBKY
oOy4aromuxcs, HEOOXOAUMYIO UM ISl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEIIHOTO BKIIFOUEHHUS B )KM3Hb COLMYyMa, MPOAOJIKEHUST 00pa30BaHMs B Pa3TUYHBIX
00J1aCTSAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CoctaBngomuMu  npeameTa  «XUMHsD» — SBISIOTCS  0a30Bble  KypCehl  —
«Oprannueckass xumuss» u «OOmIas W HEOpraHudeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAayKH: CHCTEMa
3HAHWU O HEOPraHUYECKON XUMUU (C BKJIFOYEHHEM 3HAHUN W3 OOIIer XUMUU) U
oprann4yeckon xumuud. DopmMUpOBaHWE NAHHOM CHUCTEMBbl 3HAHUM TPU HU3YUYCHUU
npeaMeTra 00ecneunBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3Hsl BEIIECTB
Ha OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUIN XUMUHU.

CrpykTtypa conepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B MporpamMme IO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJIX0/la K U3Y4YEHUI0 YydyeOHOro wmartepuana u  00ycloBjIeHa
UCTOPUYECKH 0OOCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha ONpPENETIEHHBIX TEOPETUUYECKUX
ypoBH:X. Tak, B Kypce OpraHM4eCKOM XUMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUM CTPOEHUS OPTraHMYECKUX COCIMHEHUM, a TAaKXKE Ha YPOBHE
CTEPEOXUMHUYECKHUX U IJIEKTPOHHBIX MPEICTABICHUN O CTPOEHUH BenlecTB. CBEIEHUS
00 HM3yyaeMbIX B Kypce BeLIeCTBaX Jal0TCi B Pa3BUTUU — OT YIJIEBOAOPOJOB O
CJIOKHBIX OMOJIOTUYECKH aKTHUBHBIX COeIMHEHUH. B Kypce opraHmdeckod XuMHU
MOJTy4aloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUS
NEPBOHAYAJIbHBIE TMPEACTABICHUS O XHUMHYECKOW CBSI3M, KJIACCU(PUKALIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOEHUS, O XUMHYECKON
peaKuuu.

[Ton HOBBIM yIrJIIOM 3peHuss B MpeaMmere «XHUMHUsS» 0a30BOro YpPOBHSA
paccMaTpuBaeTCs M3yYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOPETUYECKU Marepuan U  (PaKTOJOrMYECKHE CBEACHHMS O BEIIEeCTBaX W
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMHSD»  OOy4aromIMMcsl TpPEeNOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHMX U METOJOJOTHYECKUX MO3UIHi,
riy0ke TOHSTh MCTOPUYECKOE M3MEHEHHEe (PYHKIMI 3TOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

EnvHasg cuctema 3HaHMHA O Ba)KHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPHUMEHEHUH, a TAKKE O XUMHYECKHX pEaKLUHUsAX, UX CYUIHOCTU HU
3aKOHOMEPHOCTSX IIPOTEKaHMs JonoJHsAerca B Kypcax 10 u 11 kimaccoB anemeHTamu
COJIEp)KaHusl, UMEIONIMMH KYyJIbTYpPOJOTUYECKUI M TNPUKIAJAHON Xapakrep. OTu
3HaHHUSA CHOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3M XUMHUM C JPYIMMH HayKamH,
PACKpBIBAIOT €€ POJIb B MO3HABATEIBHOM M MPAKTUYECKOM HEATEILHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U
NPAKTUUECKUX MPUJIOKEHUH XMMHH, MOMOTAalOT BBIMMYCKHHUKY OpPHUEHTHUPOBATHCS B
OOLIECTBEHHO © JIMYHOCTHO 3HAYMMBIX HpoOJieMax, CBS3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIHBATh HH(OOPMAIIMIO U IPUMEHATDH €€ NJIs MOMOJHEHUS 3HAHWH,
pelIeHNs MHTEIUICKTYalbHBIX U IKCIEPUMEHTATBHBIX HCCIIEI0OBATEILCKUX 3a1a4. B
LEJIOM cofiepkaHue ydyeOHOro mnpeamera «XUMHS» JaHHOTO YPOBHA HU3YyYEHHUS
OpUEHTHPOBAHO Ha (HOPMHUPOBaHHE y OOYYAIOUIUXCS MHUPOBO33PEHUYECKOW OCHOBBI
JUIs  TOHUMaHus (uiaocopckux uAeH, TaKMX Kak: MaTepHalbHOE €IWHCTBO
HEOPTaHUYECKOTO M OPTaHUYECKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, TIO3HABAEMOCTh MPUPOTHBIX SBJICHHUHA MyTEM SKCIIEPUMEHTA
U peIIeHUs MPOTUBOPEUUH MeEXAy HOBBIMU (akTaMH M TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU HKOJIOTMYECKUX Mpodiem, a
TakKe MpoOieM cOepekeHHsT DHEPTETUYECKUX PECypCOB, CBHIPhS, CO3AAHHS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B muane pemeHus 3agad  BOCIMTAHUS, pPa3BUTUS M COLMAIM3ALUU
oOydaroluxcss MPUHATBIE TPOrpaMMOM MO XWUMHUU TOAXOAbl K OMNPEICICHUIO
COIEpKaHUsI M TOCTPOCHHS TMpeAMeTa MperycMaTrpuBaioT  (HOPMUPOBAHHE
YHHUBEPCAJIbHBIX YU4E€OHBIX JCHCTBHI, MMEIOMMX 0a30BOE€ 3HAYEHHE JJIS PA3IMYHBIX
BUJIOB JICATENBHOCTU: pEIIeHUus Npo0jeM, TMOHWCKa, aHaau3a U 0o0paboTKu
uHbopMalluy, HEOOXOAUMBIX JJIi MPUOOPETEHUs ONbITa MPaKTUYECKOW U
UCCIIEIOBATENLCKOM I€ATeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B IIO3HAHUN XHUMHUHU.

B mpaktuke mnpenogaBaHMs XUMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, TaK U Ha YPOBHE CPEIHEro OO0IIEero o0pa3oBaHMs, MPU ONPEIEICHUN
COJIEp)KaTeNbHOM XapaKTEPUCTUKM LEJIeH M3ydyeHUs NpeaMeTa HalpaBICHUEM
NEPBOCTENECHHON 3HAYUMOCTU TPAJAWLMOHHO MpPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKOM HayKd Kak OOJacTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOM
JIESITEIIbHOCTH YeJOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C
METOJMYECKOW TOYKH 3PEHHS TaKOW TMOJXOA K OMNPEICICHUI0 IeNiel W3y4YeHHUS
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorymacHO MaHHOW TOYKE 3PEHHS TJABHBIMU IEISIMH HW3YYCHHS TIpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBHIsAIOTCA:

e (opmupoBaHue cuCTeMbl XUMHUYECKMX  3HAHUM  KaKk  BaKHeuIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOM
JeKaT KITFOYEBBIE TOHATHSA, (PYH/IAMEHTAIbHBIC 3aKOHBI M TEOPUU XHMHUH,
OCBOCHHME fA3bIKA HAYKH, YCBOCHHE W TMOHHMAHHE CYIIHOCTH JIOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, 0O3HAKOMJIEHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHuEe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX TMO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKINil, HEOOXOIUMBIX sl MPUOOPETEHUS YMEHUH
OpUEHTHUPOBATHCSA B MUPE BEIIECTB U XUMUUYECKHUX SIBJICHUH, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHON KU3HH,

e Pa3BUTHE YMEHUU U CMOCOOOB ACATENHHOCTHU, CBSI3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM  XHMHYECKOTO  DKCIEPUMEHTA, COOJIOJEHUEM  IPaBUJ
0e301acHOro 0OpaIIeH s ¢ BEECTBAMH.

Hapsigy ¢ »Tum, coaepkarenbHasi XapaKTEpUCTHKa IeJied M 3a/lady U3y4yeHus
IpeaMeTa B MPOrpaMMe M0 XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPHUTETAMH B CHUCTEME CpeaHero oOmero oOpa3oBanus. CeromHs B
MPETOIaBaHNK XMUMHUHU B OOJBINEH CTENEeHNU OTHAETCS MPEANOYTEHHUE MPAKTHIECKOM
KOMITOHEHTE COJIepkKaHusl 00yUYeHusl, OpUEHTUPOBAHHOMN Ha MOATOTOBKY BBIMTYCKHUKA
00111e00pa3oBaTeIbHON  OpraHW3aliK, BJIAJCIONMIETO0 HE HAO0OpOM 3HaHWM, a
(GYyHKIHMOHAJIBHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSIMH aKTHUBHOIO
MOJIYYCHUS] 3HAHMA W TPUMEHEHHS WX B PEATbHON KU3HU [JIS1 PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM npu u3ydeHuu npeaMera «XuMus» JTOMUHHUPYIOIIee 3HAaUCHHUEe
pUOOPETAIOT TaKKE LIETHU U 3a7a41, KaK:

amanTanys OOyJaromUXCsl K YCIOBHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS MHDA,
dbopMupoBaHUEe  HMHTEIUIEKTYalbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPHUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KM3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y  OOyYarOmMIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMITCTCHIIWM), WMEIOINUX YHUBEPCATHHOE 3HAYCHUE IS Pa3IUYHBIX BHUJOB
NEATEeIIbHOCTH: PEIIeHUs MpoOjeM, TMOMCKa, aHalu3a W o0paboTku uHOpMAaIUH,
HEOOXOJAMMBIX JJIs IPUOOPETEHUs OMbITa ACATEIBHOCTH, KOTOPAsk 3aHUMAET BaXKHOE
MECTO B IO3HAHUM XUMHH, a TaKXKe JUIsi OUEHKH C MO3ULUNA HKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHYECKUX MPOIIECCOB Ha OPTraHU3M
YeJIoBeKa U MPUPOHYIO CPEey;



pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTE 00y4YaroIUXCsl: CIOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETaTh HOBBIC
3HaHUS MO XUMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HUCIIOJIB30BAThH
COBpEMEHHbIE MH(POPMALMOHHbIE TEXHOJOTHH Ui TOMCKAa M aHalu3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(pOPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMUpOBaHUE U Pa3BUTHE Y OOYYAIOMIMXCS aCCOIMATHBHOIO M JIOTUYECKOTO
MBILUICHNSI, HaOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbhIE OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, IpPU IUIAHUPOBAHUM M TPOBEACHHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydalomuxcsd YOSKIEHHOCTH B  T'yMaHHCTUYECKON
HANpaBJIEHHOCTH XHMMHH, €€ Ba)XKHOH pOJIM B pELIEHUH TJI00ANbHBIX MpodsieM
palMoOHAIBHOTO TMPUPOIOIOIB30BAHNS, MOMOJHEHUS SHEPreTHUYECKUX PECYpPCOB H
COXpaHEHHsI MPHUPOJHOTO PABHOBECHUS, OCO3HAHMA HEOOXOAUMOCTH OepeKHOro
OTHOILIEHHUSI K TMPHUPOJIE M CBOEMY 3J0POBBIO, a TaKXKe INPHOOPETeHUS OIbITa
UCIIOJIb30BAaHUSl TOJMYYEHHBIX 3HAHUN M NPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yueOHOM 1mutane cpennHero o61iero oopazoBanus mpeaMer «XuMus» 6a30BOro
YPOBHSI BXOJIUT B COCTaB peaMeTHOM 00macTu «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OOmiee 4nCiIO 4acoB, OTBEACHHBIX Ul M3YYECHUS XUMHH, Ha 0a30BOM YpOBHE
cpenHero obmero obpazoBanus, cocTaBisieT 68 yaco: B 10 kiacce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 yaca (1 gyac B Hezenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUSI OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHS. CTpyKTYpHBIE (hOPMYJIIbI
OpraHMYecKrUX BemecTB. [omornorusi, wuszoMepus. XuMHUYecKas CBSI3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPTaHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHE B MPUPOJE, INOJYy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOJTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psiji. AlIETHIICH
— MPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOPEHHUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHUpOBaHUS U HUTPOBAHUS), MOIYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaJuTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, POBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [{elicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE chupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHeHne rauiepruia U STUIICHTIIUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIeruja, —aleTalblIeruja: CTPOCHHUE,
dbu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KauE€CTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUYECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBASsI KHUCIOTHI KaK MPEACTABUTENM BBICIIMNX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uupoinus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCcH(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJACHCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C MOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJCHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaerunos (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom memu(ll), B3ammojeicTBHE Kpaxmajia ¢ HOIOM),
POBEJICHUE NMPAKTUYECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMMHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHUl:
HAOJI0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSST MOJICKYJIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0OBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKNE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJiouka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opbOuTamnu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux anemMeHtoB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemjectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MeHneneeBa», U3yd4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MaccOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTANLHBIX 3a7a4, HAOJIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHbIE pEeaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W MHINEBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BAHUS NPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d MNpU  HU3YyYCHUH  OOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX eCTeCTBEHHO-HAYYHBIX TMOHSATUW, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duzuka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAaJOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

[Inanupyemsblie pe3ynbTaThl ONMPAIOTCS HA BeAylIUe IeJieBble YCTAHOBKH,
OTPa)KarOLIMe OCHOBHOM, CYIIHOCTHBIN BKJIaJ U3y4acMOM IIPOTrpaMMBbl B Pa3BUTHE
JUYHOCTH OOYYAIOIIMXCS, UX CIIOCOOHOCTEH C HCIOJIb30BAaHHEM O0OPYIOBAHUS
uentpa « Touka pocray.

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MPOrpaMM CpeIHero oOmero oOpa3oBaHus (JIMUHOCTHBIM,
METamnpeMETHBIM H MpeAMETHbIM). Hay4HO-MeToau4eckold OCHOBOW JJis
pa3paboTKy MIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHUS MPOrpaMM CPEAHErO OOIIeTro
00pa30BaHUS SBISIETCS CUCTEMHO-ACSITEILHOCTHBIHN MOAXO/I.

B cootBeTcTBHUM € CHCTEMHO-ACSITENBHOCTHBIM TOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
o0111eT0 00pa30BaHUs BBIICIEHBI CICIYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMUCS POCCHMCKOW TPaXTAHCKOW HWACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYUE MOTUBALMU K O0yUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTMYHOCTH HAa OCHOBE
KITIOYEBBIX IICHHOCTEH M NCTOPUIECKUX TPaIUIIii 6a30BOM HAYKH XUMUM;

TOTOBHOCTh MU CIIOCOOHOCTh OOYyYaloIUXCs PYKOBOJCTBOBATHCS B CBOCH
JESITEIbBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPUCYUIMMH LEI0CTHON
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE TMPABOCO3HAHMS SKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBHUTH
IIEJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS MpeaMeTa «XHUMHs» JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM U BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKHMH, COIMOKYIIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU
U HJeaNaMHi POCCHICKOTO TPa)XTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMd W  TpaBWJIaMH  TIOBEICHHUS,  CIOCOOCTBYIOIIMMHU  IMPOIECCaM
CaMOIO3HAHUS, CAMOPA3BUTUSI ¥ HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsi.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTpPaXaroT
c(OpPMHUPOBAHHOCTh ONBITA MO3HABATEIILHON W MPAKTUYECKOW JACSITEIbHOCTH
00y4JaromuXxcs Mo peann3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS



OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH [EATEIHHOCTH TIPH CO3MaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHWUMAaTh W TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY W
apTyMEHTHI IPYTUX NPH aHATHU3E Pa3INIHBIX BUIOB YI4EOHOH NeATEIHHOCTH;

2) IATPUOTHYECKOI0 BOCITMTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJICIHIO
OTCUYECTBECHHOM XHMMUH;

YBOXEHHUS K TIPOIECCY TBOpPUECTBA B OOJACTH TEOPUU W TMPAKTUUYECKOTO
NPUMEHEHUS XWMUHU, OCO3HAHHSI TOTO, YTO JOCTHKCHHS HAyKH €CTh pe3ysbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca ¥ TMO3HABaTEIbHBIX MOTHBOB B TMIOJIYYEHHH U TIOCICIYIOIIEM
aHanM3e WHPOPMAIMH O TMEePEAOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYECTBECHHOMN
XUMHUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPaABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlUU, CBSI3aHHBIC C XUMHUYECKUMH SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE MOBEICHHE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMYA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBHI ITHX
MOCTYTIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHust mpaBuil 0e30macHOro OOpallleHHus C BELEeCTBaMU B OBITY,
TIOBCETHEBHOM JKM3HU U B TPYAOBOH JI€ATEIHHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOMINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUs TIOCIEACTBHA U HEMPUATHS BPEAHBIX MPHUBBIUEK (YIMOTpeOICHUS
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:



KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE B PEIICHUHM MPAKTUYECKUX 3a]a4y
COIMaJIbHON HAIPaBJIECHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYAY, JIOIAM TPyJa U PE3yibTaTaM TPYAOBOM JAESATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKEHMM XUMUU IS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILAT HUX;

HaJM4usl pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABAaTEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poid B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIILIEHUS, CO3/1aHUU IEJIOCTHOTO
npeacTaBieHus] 00 OKpyKaloleM MHpPE KakK O €IMHCTBE MPUPOJbI U YeIOBEKa, B
NO3HAaHWH TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMU: B €€ TIyMaHWCTHYECKON HANpPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUaNIbHON KYJIBTYpPbI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIECBON U



HKOJIOTUYECKOI O€30MacCHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBHN
YCIIEIIHOTO TPyJda M SKOJOTHYECKHM KOM(OPTHOM JKM3HM KaXJIOro 4YJeHa
00I111eCTBA;

€CTeCTBEHHO-HAyYHOW TPAMOTHOCTH: IMOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJTlydyaeMble 3HAHUA Ul aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS J1eJaTh 0OOCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAy4HbIX ()aKTOB U UMEIOIIMXCA JAHHBIX C LEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUS IS
pelieHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lWYHbIX cepax mpodheccuoHaTbHON
JESITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHU(PHUKY METOJOB TIO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HAyYHBIA (PAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), oOecreunBaroIne dbopmupoBaHue GyHKIIMOHATTEHON
IPaMOTHOCTH M COI[MAJIBHON KOMIIETEHIIUN O0yUaloIuXCs;
CHOCOOHOCTh 00yYaromuxcst MCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JJOrHYecKue AeMCTBHS:



CaMOCTOSITENIbHO  (OpMyNIHpOBaTH U aKTyaJU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEeNATh LEIU JEATeIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JOCTUKEHHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABIICHHBIMU LIEISMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBILIJIEHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TOHSATUN M YCTAaHABIMBATH MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUA M KPUTEpPUM JJs KJIacCU(PUKALUU BEIIECTB U
XUMHUUYECKUX PEAKLINN;

YCTAaHABJIMBATh MPUYUHHO-CJICJACTBEHHbIE CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass QopMyla, ypaBHEHHUE XHMHUYECKOU
peakiMy — MpU PEIIEHWH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3a]1ad,
MPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEICTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX
INPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHYECKUX PEAKIIMIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO INO3HAHUS BEILECTB U XUMHUYECKUX
peakuuii;

(dbopMynIupoBaTh LIETH U 33a4U UCCIICIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ynbTar, (OopMyIupOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O POJIETaHHOM padboTe;

OpuoOOpeTaTh ONBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESTEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ad, MPUMEHEHUIO pPa3JIuYHbIX
METOJOB ITO3HAHUSI.

3) pabora ¢c nunopmanuei:



OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(opManuu (Hay4dHO-
NOMYJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HopM
IpeICTaBICHNUS, KPUTHYECKU OLIEHUBATH eé JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJbI MPHU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIPEIECIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHYECKOM HMH(popManueil: NPUMEHATh MEXNpeAMETHbIE (pu3uueckue u
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH A€ CTBUSIMM:

3aJ1aBaTh BOMNPOCHI M0 CYLIECTBY 00CYKJ1a€MOI TEMbI B XOJ€ Juajiora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEJIOKEHHON 3a/1auH;

BBICTYIIaTh C MPE3EHTAlUMEll pe3yJIbTaTOB I103HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHYECKOIO 3KCIEPUMEHTA, MIPAKTUUYECKONH pabOThI M0 HUCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKkTa u (popMyarpoBaTh BHIBOIBI
o pe3yjibTaTaM MPOBEACHHBIX HCCIEIOBAHMNA MYTEM COTJIACOBAHMS MO3UIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I103HABATEIbHYIO
NeSTEIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeNiaraéMblii aJropuT™M ACHCTBHA Mpu
BBINIOJJTHEHUM Y4E€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C Y4ETOM IIOJIyY€HHsS HOBBIX 3HaHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH /EATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC



[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUSDY
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XHMHH B TIO3HAHWM SIBJICHUU
npupoasl, B (OPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKeJeT, (PYHKIIMOHAIbHAS TPYIINA,
pajuKai, U30Mepus, U30MEPhl, TOMOJIOTHUYECKUI P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHCJIOPOJ U a30TCOJEpXKAIIUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUA); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
opranunyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH; MHUPOBO33PECHUYECKHE 3HAHWSI,
JeXalnue B OCHOBE TOHUMAHUS TMPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBAax, COCTaBe, IOJYyYCHUU U
0€30MacHOM HCITOJIb30BAaHUH BaKHEHIITMX OPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OMKMCAaHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYeCKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMyn OpraHMYECKWX BEMIECTB W yPaBHECHUN XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIA MOJIEKYJ OPTaHWYECKUX BEIIECTB JJIS WJUTIOCTPAIMHA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUYEHHBIX
OPTraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONpEAcIEHHOMY
KJIACCy/Tpynme COeaUHEHUN (YTJIEBOJIOPOIbI, KHUCIOPOA U a30TCOJEpIKalline
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUSA), JaBaTh MM Ha3BaHUS IO
cucrematudeckorr Homenkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHUSl OT/ACJIbHBIX OPraHMYEeCKUX BEUIECTB (ITUJIEH, MPOINUJIECH, AalleTHJICH,
ATWJICHTJINKOJb, THIEepUH, (eHon, (GopManbaeTu], aeTalbIerua, MypaBbUHAS
KHCIIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIIUIHH);



c(hOpMUPOBAHHOCTh yMEHUSI OMPEICIATh BHUILI XUMHUYECKOH CBS3U B
OPraHUYECKUX COEAMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MaCcChl BEILIECTB;

c(hOpMHUPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, STAHOJ, STUJICHIJHUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst (HedTh, TPUPOIHBIM Ta3, VYrojib), CHOCOOBI HX TEPepabOTKUu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TPOBOJUTH BBIUUCICHUS TIO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIIOJIb3YyEMbIX B XUMHHU NPU U3YYEHHUH BEUIECTB U
XUMUYECKUX SIBICHUN (HAOII0IeHNEe, U3MEpPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJia MOJIb30BaHUS XUMUYECKOM
NOCYJI0Ol ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaK)Ke MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH O BBITTOJIHEHHUIO J1a00OPATOPHBIX
XUMHUUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHUUECKHUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
OTUJIEHA W U3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKUMHA OPraHUYECKUX
BEIIECTB, JCHATypaIusi OCJIKOB NMpU HArpEeBaHHH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalllEeHUuH C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBaHMEM, TIPEACTABISAThH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJU3UPOBATH XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOM
uHbopMatuu, IHTepHET u Apyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHHMH  coOMIoAaTh  MpaBWiia  IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHUsI CBOErO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON Cpenbl, OCO3HABATh
OMMACHOCTh BO3JICHMCTBHSI HA YKUBBIE OPraHU3MBbI OIPEACIIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cMbica nokazatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUSI W MPENOTBPALICHUS HX BPEIHOrO BO3JACHUCTBUS HA OPTraHU3M
YEJNOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHATHh 3HaHHS OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENbIX M CHAa0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XHUMUSD) OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOMMOM JIJISI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U MPHUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIArafoIINe IMOHATHS (XUMUYCCKUM 3JEMEHT, aTOM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUUECKAs CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TANBl XUMHWYECKHX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU AUCCOUMALMM, nepuoanueckui 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U IMPEBPAILCHUS] SHEPTUU
MpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,



COCTaBe, MOJyYeHUU U O€30MacHOM UCIOJIb30BAaHUU BOXKHEUIIINX HEOPTAaHUYECKHIX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC TPHU3HAKH MOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJB30BATh COOTBETCTBYIOLIUE ITOHATHS MPU
ONMCAaHUHM HEOPTaHUYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpMUPOBAHHOCTh YMEHHI HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB MW  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBnasibHbIe Ha3BaHUS OTIAEIbHBIX
HEOPTraHWYECKUX BelIecTB (yrapHblid ra3, yrjeKUCIbIi ras, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEEISITh BAJICHTHOCTh U CTETICHh OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJI XUMUYECKON
CBs3U (KOBaJIEHTHAsl, MOHHAs, METAaJUIMUECKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJIEKYJIsApHasi,
MOHHAs, METAJJINYECKAas), XapaKTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hopMUPOBAHHOCTH YMEHUU yCTaHaBJIMBATh NPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OINpEACIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
U IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »3JeMeHToB 1-4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumudeckux sneMeHToB J[. M. MenjgeneeBa, HWCIONb3ys MOHATHS «S-, pP-, -
AIEKTPOHHBIE opOuTanmy, «OHEPTrEeTHUYECKUE YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
10 IepuoaaM U rpynnam llepuonnueckon cucremMel XMMHUYECKUX 3i1eMeHTOB [I. .
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XUMHYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXIY HEOPraHWYECKUMU
BEIIECTBAMHU C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH I10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEArupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS DJIEMEHTOB, 00OpaTUMOCTU
peaKIMK, YYacTHIO KaTajau3aropa);



c(hOpMUPOBAHHOCTh YMEHHH COCTABISATH YPABHEHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TOJTHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIM HOHHOTO 0OMEHA, yUUTHIBAS
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS SJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHeITHero Bo3aenctus (mpunuumn Jle [laTenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JIeKAIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX NPUHIIAIAX U
HKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN ra3oB
IPY XUMHYECKUX PEAKITUSIX, MAaCChl BEMIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON
nocyAol U J1abopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe IMpaBuia OOpalleHHs ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIHUSIMH MO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TIUIAHUPOBATH U  BBIIOJHATH XUMHUYECKHM
AKCHEPUMEHT (Pa3JIOKEHUE MEPOKCUIA BOJOPOJa B MPUCYTCTBUM KaTalIU3aTOPA,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiud MOHHOTO OOMEHa, KayeCTBEHHbIC peakIuu Ha cyibdar-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
temam «Metaiub»y U «HeMmeTtaiuibl») B COOTBETCTBUU C MpPaBUJIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pPYIOBaHUEM,
MPEACTaBIATh PEe3yJbTaThl XHUMHUYECKOTO JKCIepUMEHTa B (opme 3amucu
YpPaBHEHUI COOTBETCTBYIOIIUX PEaKIHMil U (POpMYIUPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YyJIbTATOB,;



c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbh BO3/ICUCTBUS HA dKUBbIE OPraHU3MbI ONIPEACIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazatens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHUS U
NPENOTBPAIIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpainsa aisg 3anucu XuMHUYeCKuX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yraeBOAOPOABl — aJTKaHbI 2
59 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 1
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 1
ux nepepadoTka
Hroro no pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. denon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrineBoasl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazueny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbBIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
Wroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Meraist 6
2.2 Hemeraminl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BEILIECTB
Hroro no pazueny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tewa ypoka Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 [Ipenmert opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coenuneHnii A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opranudeckux BeuiectB. Homenknarypa 1
(cucTemaTuveckas) ¥ TPUBUAIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUN PSIJT
5 Meran u 3TaH — NpocTeuIIre 1
MPEACTAaBUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1
7 DTUJICH U TPOMUICH — MPOCTeHIme 1
MPEACTaBUTENH AJIKEHOB
8 [Tpaktrueckas padota Ne 1. «[Tonyuenue 1 1
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 Metunoyraauen-1,3. Ilomyuenue 1

CUHTETHYECKOTO KayyyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH psAll. ATIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

11 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHoB

13 ['enernyeckas CBSI3b YIiI€BOJAOPOIOB,
MPUHAIISKANIUX K Pa3IMYHbIM KjlaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOHBIN ra3 U MOMyTHBIE HETAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHble CIUPTHI: 3TUIIECHTIIMKOIIb U
[JIMLEPUH

19 @deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: GopMaNbaeTUua U
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

26 Kuper: ruaponus, npuMeHeHue,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxneiimme npeacTaBuTeIN: TIIOK03a,
¢bpykTO3a, caxapos3a

28 Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiyue opraHu4ecKue
COCITUHEHUS

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHWYECKUE COCAMHEHUS, UX
Ouosoruueckoe 3Hadenue. [lentuapt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUS

33 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJICKYJISIPHBIX COeTUHEHUN

34 OCHOBHBIE METOBLI CHHTE3A




[TnacTmacchl, Kayqyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XUMMHYeCcKuX aineMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIaM U nepuojaaM. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .. Menaeneena B
Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NIPEBPAICHNAS SHEPTUH NIPU
XUMHYECKHUX PEAKIMAX

Ckopoctb peakiuu. OOpaTuMble peakIum.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me PU3nIecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33134 110 TeEME
«Mertanaen»"

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nYecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKre CBOMCTBaA a30Ta, hocodpa U Ux
COCIMHEHUIN

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TeMe «HemeTamsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe 1
"Hemertanmst"»

28 KontponbHas padoTa mo TeMaMm «MeTauibi 1
u «Hemeramisny

29 Heoprannueckue u opraHnyeckue KuciaoThl. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIC HEOPraHUYECKHE U

30 opraHudeckue coenuHeHus. I'enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumMun B ob6ecrieueHIH SKOJIOTHIECKOH,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEAUIIHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHLMIIAX TPOMBIIUIEHHOTO MOJIYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 X¥MHS U 3I0pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

[Ma6puensu O.C. Xumus 10 knacc, Mocksa, «poda». 2014 r. Ilpodunbabiii
YPOBEHbB. Y YEOHUK.

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

O. C. I'abpuensn «IIporpamma kypca xumuu aiis 8-11 kimaccon
00111e00pa3oBaTeNIbHBIX YUpEKIeHU», MockBa, uza. «Jpoda» 2010r.
(ba3zoBbIit ypoBEeHB, NPOPUIBHBIN YPOBEHB).

["a6puensu O.C. Xumus 10 knace, Mocksa, «Ipoda». 2014 r. IlpodunbHbiii
YpPOBEHb. YUEOHUK.

[Mabpuensna O.C., Octpoymona N.I'. Xumus. 10 k1. I[IpodunsHbIi ypOBEHB:
Mertoanueckoe nmocooue. — M.: Jlpoda.

[Mabpuensn O. C., Octpoymona WN.I'. HactonbHast kHura yuurtesns. Xumus. 10
K. - M.: [lpoda.

["abpuensn O.C., OctpoymoBa W.I'. Oprannyeckast Xumusl B TECTax, 3a1avax,
ynpaxkaenusx.10 ki1 — M.: JIpoda.

Xumus 10 xi1.: KoHTposibHBIE B ipoBepoUHbIe paboThl K yueoHuky O.C.
["abpuensna.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

P3W https://resh.edu.ru
Pewy O3 https://reshu-ege-oge.com/

AKnacc
Chepym
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