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PabGouas mnporpamma 1o yueObHomMy mnpeamery "Xumwua" (6a30BbIi  ypOBEHD)
(mpenMetHass oOsacte "EcTecTBeHHO-HayuHble mTpeaMeThl') (Jamee  COOTBETCTBEHHO -
nporpaMMa Mo XWMHUHM, XUMUS) BKJIIOYACT TOSCHUTEIBHYIO 3alUCKy, COAEp)KaHUe OOy4YeHHS,
IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUSI IPOTPaAMMBbI IO XUMHH.

[TosicHuTenpHas 3amUcKa OTpaXkaeT oOlMe [ead MW 3a7ayd  M3yYeHHs XUMUH,
XapaKTePUCTUKY TCUXOJIOTHUYECKUX MPEANOChUIOK K €€ M3Y4EeHHI0 O0ydarolMMUCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOAXOAbI K OTOOpY COJIEp>KaHHs, K OIpeIeICHUI0
IUTAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpE TEMAaTHUECKOI0 IUIAHUPOBAHHSL.

Coneprxanre o0yueHHsI PaCKpBIBAET COAEPKATEeNIbHBIC JIMHUH, KOTOPBIE MPeIararoTcs
JUTsL 00513aTEIBHOTO U3YyUEHUs B KaXKIOM KJIacce Ha ypPOBHE CpeAHEro oo1iero oopa3oBaHusl.

[Inanupyemble pe3yabTaTbl OCBOEHHUS MPOTPAMMBI 110 XMMUU BKJIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIE pPEe3yJbTaThl 3a BeCh MEepuoa OOydeHUs Ha YpPOBHE CpEIHEro oOIIero
00pa3oBaHus, a TAKKE MPEAMETHBIE TOCTHKEHHS 00yUaroMIerocs 3a KaK/Iblii T01 00yUeHHS.

IosicHUTEIbHAN 3aMUCKA.

[IporpaMMa mo XMMHH Ha YPOBHE CpelHEro oOmiero odpazoBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0OOpa3oBaTENbHON IMPOrpaMMbI
cpenHero oOmiero oOpazoBanwus, npeactaBieHHbIXx B ®I'OC COO, c¢ yderom Konuenuuu
npenogaBaHus yueOHoro npeamera "Xumus' B oOpa3oBaTenbHbIX opranusanusx Poccuiickoit
Oenepalyy, peaaTu3yIoX OCHOBHbIE 00pa3oBaTeIbHble MPOrPaMMbl, 1 OCHOBHBIX MOJIOKEHUIN
denepanpHOI pabodeli mpOrpaMMBbl BOCTIUTAHHSL.

[IporpamMma o xumuu (0a30BbIi YPOBEHB) Ha YPOBHE CPEIHET0 00I1Iero 00pa3oBaHus:

e YyCTaHaBIMBAaeT  00s3aTeNibHOE  (MHBApHMAHTHOE)  MPEAMETHOE  COJEpIKaHHE,
ornpezenseT KOJIMYECTBEHHbIE U KaUECTBEHHbIE €r0 XapaKTEPUCTUKH Ha KaXKJOM dTare U3y4eHus
npeaMeTa, IpeayCcMaTpruBaeT MPUHIIMIIBI CTPYKTYPUPOBAHUSI COJIEPKAHUS U PACIIPENICTICHUS €T0
10 KJIaccaM, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

® JlaeT MPHUMEPHOE paclpeneieHne Y4YeOHBIX YacoB IO TEMAaTHYECKUM pa3JienaMm,
pPEKOMEHAYET MPUMEPHYIO IOCJIEI0BATEIbHOCTh HU3YUYEHHS! OTAENIBHBIX TEM Kypca C Y4YETOM
MEXIMPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4YeOHOro Mpolecca, BO3PACTHBIX
ocobenHocTel oOyyvaroruxcs 10 - 11 knaccos;

® JlaeT METOAMYECKYI0 HMHTEpPIpETaluI0 IeJied M3yueHUs MpeAMeTa Ha YypOBHE
COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpelHero oOmiero oOpa3oBaHUs, COJEpXKaTeIbHON
XapaKTepUCTUKU  IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOEHUS OCHOBHOM  0oOpa3oBareinbHOU
MporpaMMbl CpelHero oOmiero obpa3zoBaHUsS (JMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHUJOB Yyu€OHO-TIO3HABATEJIbHOM JESITENbHOCTH OOYy4Yalolerocss IO OCBOCHUIO
conepkanus npeameta. [lo BceM Ha3BaHHBIM MO3UIMSAM B MPOTpPaMMe MO XUMHH COOIO/IeHA
MPEEMCTBEHHOCTH C pabouel mporpaMMoi OCHOBHOTO 00111eT0 00pa3oBaHus MO0 XUMHUHU (11 § -
9 xnaccoB 00pa3oBaTeIbHBIX OpraHU3aIii, 6a30BbIi YPOBEHB).

XuMmuyeckoe o00pa3oBaHHE, IOJYyYaeMO€ BBITYCKHUKaMU 0011e00pa3oBaTenbHOM
OpTraHM3aINH, SIBISIETCS HEOTHEMIIEMOW YacThl0 UX OOPA30BAHHOCTH U CIY)KHUT 3aBEPLIAIOLIAM
ATAaOM peaju3alliid Ha COOTBETCTBYIOLIEM 0a30BOM YpPOBHE KJIFOUEBBIX LIEHHOCTEH, MPHUCYIIHUX
LIEJIOCTHOM CUCTEME XMMHUYEeCKoro oOpaszoBaHus. KiltoueBble IIEHHOCTH KacalOTCsl MO3HAHUS
3aKOHOB MPUPOJIBI, (OPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KyJIbTypbl YeJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILEHHS K CBOEMY 3JI0POBbIO M NPUPOIHON cpee.
Peanusyercs xumuueckoe oOpa3oBaHHe OOyYalOIIMXCS HA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus cpelcTBaMM yueOHoro npenmera "Xumus'", coepKaHue U MOCTPOEHHE KOTOPOro
ofpezeNieHbl B MPOrpaMMe MO XUMHUHM C y4eTOM cCleuu(UKH HayKd XMMHH, €€ 3HAueHUs B
MO3HAHUK TIPUPOJIBI U B MATEPUAIBHON JKU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX IEened U
INPUHILIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHME CHUCTEMBI CpEIHEero oOIIero
oOpa3oBanus B Poccuiickoit @enepanuu.
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[Tpu popmupoBanum coaepxanus npeamera "XuMust" yITEHBI CICTYIONTUE TTOJIOKEHUS
o cnenuduke U 3HAUCHUH HAYKH XMUMUH.

XuMHsI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyl0 pojb B CO3JaHUU
HOBOH 0a3bl MaTepHaJbHON KYJIBTYpPbI, BHOCUT CBOHM BKJIaJ B (POPMHPOBAHUE PAIIMOHAIHLHOTO
HAY4YHOI'O MBIIUIEHUS, B CO3JIaHHE LEJIOCTHOIO IPEACTABICHUs 00 OKPYKAIOLIEM MHUpPE KakK O
€IMHCTBE MPHUPOJBI M YeIOBEKa, KOTopoe (opMUpyeTCs B XMMHUH Ha OCHOBE IMOHHMAHUS
BEUICCTBEHHOI'O COCTaBa OKPY)KAIOIIEIO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMH TPUMEHCHHS.

CoBpeMeHHass XMMMs KAaK HayKa CO3MJAaTeNbHAas, HayKa BBICOKMX TEXHOJOTUN
HampaBjieHAa Ha peleHHe TIJ00ANbHBIX NpPOOJIEeM YCTOMYMBOTO pPAa3BUTHS 4YENOBEYECTBA -
CBIPbEBOM, PHEPreTHUECKOM, NMUIIEBOM, 3KOJOIMUYECKOW O€30MacCHOCTH W OXpaHbl 30POBBS.
TecHO B3aMMOJEMCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHUS CTajla HEOThEMJIEMOM
YacTbI0O MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIIOBHEM YCIIEHIHOTO TPyJa U >KM3HM KaKIOro
yieHa o0IIecTBa.

B cooTtBercTBUM ¢ OOIMMM LENSIMU M NPUHLMIIAMH CPEIHEro oouiero oopa3zoBaHUs
conepkanue npeamera "Xumus" (10 - 11 kiaccsl, 6a30BbIi YPOBEHb U3YUEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATrOTOBKY OOYy4aroIIMXcCs, HEOOXOAUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHUs 00pa30BaHUs B Pa3IMYHbIX 00JIACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

Cocrapnsromumu npeamera "Xumusa" sBistoTcs 0a3oBble Kypcbl - "OpraHudeckas
xumusa" 1 "OO1as 1 HeopraHuyecKass XuMus'", OCHOBHBIM KOMIIOHEHTOM COZEPKaHHs KOTOPBIX
ABJIIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa 3HaHUM [0 HEOPraHMYECKON XUMHH (C BKIIOYEHHEM
3HaHUM U3 o0IIel XMMHUK) U OpraHudeckoil xumun. GopMuUpoBaHHE JAHHON CHUCTEMBbl 3HAHUMN
Opyd HM3YYCHHH TpeaMeTa O0ecCleYrBaeT BO3MOXKHOCTH PACCMOTPEHHsI BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepxanusi KypcoB - "Oprammyeckas xumusa" u "OOmas wu
Heopranuueckass xumus" copMmupoBaHa B IporpaMMe MO XHMHUM Ha OCHOBE CHCTEMHOIO
NOJX0Ja K HM3Y4YEHHMIO Y4eOHOro marepuana U o0OycCIOBJI€Ha HMCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUI HA ONPEAEICHHBIX TEOPETUYECKUX YPOBHAX. B Kypce opraHn4eckoil XUMHUU
BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIJIACCUYECKOW TEOPUM CTPOCHHUS OpPraHMYeCKHX
COCIMHEHUH, a TaKK€ HAa YPOBHE CTEPEOXMMMUYECKHX W DJIEKTPOHHBIX IPEACTABICHUN O
cTpoeHun BemlecTB. CBeneHUs 00 M3yyaeMbIX B Kypce BEIECTBaX AAIOTCS B Pa3BUTUU - OT
YIJIE€BOAOPOAOB 10 CIOXKHBIX OMOJIOIMYECKM AaKTUBHBIX COeAMHEHUil. B kypce opranuueckoin
XUMHUH TOJY4aroT pa3BUTHE C(HOpPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
NepBOHAYAJIbHBIE MPEJCTABICHUS O XHWMHYECKOH CBs3M, KJIACCU(PUKAIMOHHBIX MpPHU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOI peakuu.

B npeamere "Xumusa" 06a30BOro ypoBHs paccMaTpUBAaeTCs HM3Y4YEHHbI Ha ypOBHE
OCHOBHOTO 0011ero o0pa3oBaHUsl TEOPETHUECKHM MaTepuan U (aKTOJIOIMYECKHUE CBEIEHUS O
BEIIECTBAaX M XMMHYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce "OOmmas u HeopraHuueckas
xuMHs" 00yyarolMMCsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHUE MEPHUOJUYECKOIO
3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTMUECKUX MO3ULUH, Iy0Ke MOHATh MCTOpPUYECKOe
n3MeHeHue QYHKIHM 9TOTO 3aK0HA - OT 00001Ia0IIeH 0 O0BSICHSIIONIEH U TPOTHO3UPYIOIEH.

Enunas cuctema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUU, CBOMCTBAX
U TPUMEHEHUHU, a TaKkKe O XMMHMUYECKHUX pEaKIHsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
IpoTeKkaHus JomnosHsercs B Kypcax 10 m 11 kmaccoB aneMeHTaMu colep)KaHHs, UMEIOLIUMU
KyJIbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JPYIMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIBbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K IMpoIeccy
TBOpYECTBA B 00JJACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUNH XHUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HaHUM, perieHus
MHTEJJIEKTYyalIbHBIX U AKCIEPUMEHTAIbHBIX MCCIeAoBaTeNbCKuX 3a1ad. CoaepxaHue yuyeOHOTro



npeaMmera "Xumus" JAaHHOTO YPOBHS M3YYCHHS OpPHUEHTHPOBAHO Ha (OPMHUPOBAHHE Y
00yJaromuxcss MUPOBO33PEHUYECKO OCHOBBI ISl MOHUMaHUS (HUI0cOPCKUX HIeH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPTraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOWCTB
BEIIIECTB MX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb IIPHUPOTHBIX SIBICHUH ITyTeM SKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUUN MEXKIy HOBBIMU (aKTaMH U TEOPETUUYECKUMH MPEaNOChUIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MPOoOJieM, a Takke MmpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JJaHHs HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mnaHe pemeHuss 3agad BOCHHUTAHUWS, PA3BUTHS M COLMAIM3ALMU OOYYarOIIUXCs
IOPUHSITBIE MPOTPaMMON MO XUMHH TOAXOABI K OINPEACNCHUIO COJAEPXKaHUS U TMOCTPOSHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMHUPOBAHHE Yy OOYYAIOIIUXCS YHHUBEPCATbHBIX YYEOHBIX
JneicTBUi, uMeroumx 0a30BOe 3HAUEHUE JUISl PA3IMYHBIX BHJIOB JIEATEIBHOCTH: pPEIICHUs
npobieM, TOMCKa, aHauu3a M 00paboTKM HHGOpMAIMM, HEOOXOIMMBIX IJs MPHOOPETEHUs
OMbITAa MPAKTHUYECKOH U HCCIEeIOBATENIbCKON NESATENbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B mpakTtuke npenopaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOrO 00Iero oOpa3oBaHMs,
TaK W HA YPOBHE CpEIHEro oOmero oOpa3oBaHUs, INPH OIPEICIICHUH COAEpKaTebHON
XapaKTePUCTHKU IIefiel M3y4yeHHUs MpeAMeTa HampaBlIeHHUEM IMEPBOCTEIEHHON 3HAYUMOCTH
TPaOUIIMOHHO TpU3HaeTcs (OPMUPOBAHME OCHOB XHUMHUYECKOW HAyKH Kak o00jactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW IEesATeNbHOCTH YelIOBeKa M KakK OIHOro W3
KOMIIOHEHTOB MHPOBOH KyJnbTypbl. C METOIMYECKOH TOYKH 3pEHUS TaKOW TMOAXO0J K
OTIpeIeNICHUIO 1eJIel N3YUYEeHHUS MIPEIMETa SBISETCS BIOJIHE ONPaBIAHHbBIM.

'maBHBEIMEM [ensMU u3ydeHUs mnpeamera "Xwumus" Ha YpPOBHE CpEIHEro OOMIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE SIBJISIOTCS:

e (GopMuUpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHMNA KaK Ba)KHEHIIEW COCTaBIIAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOW JIeKAaT KIFOYEBHIC ITOHSITHSA,
dbyH1aMeHTaIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHUE SI3bIKAa HAYKH, YCBOCHHE U MOHUMAaHHE
CYIIHOCTH JOCTYIHBIX O0OOIICHUIT MHUPOBO33PCHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (dopMupOBaHUE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMHYECKHX peakiuii, HEOOXOAUMBIX AJIsi MIPHUOOPETEHUsI YMEHUI OPUEHTHPOBATHCS B MHPE
BEIIECTB M XHMMHUYECKHX SIBJICHWH, HWMEIOIUX MECTO B TPHUPOJIE, B MPAKTHYECKOH U
MOBCEHEBHOM JKU3HU;

® pa3BUTHE YMEHUH M CHOCOOOB JESATEIbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpaIieHus ¢
BEIIIECTBAMH.

ConeprxaTenpHasi XapaKTEpPUCTHKA TeJIeH U 33/1a4 U3yYSHHS MIPEIMETA B MPOTPaMMe 110
XMMHUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH NPUOPUTETAMU B CHCTEME
cpennero odmero oopazoanusi. CeroHs B MpernojaBaHui XUMUH B OOJIBbIIEH CTETIEHN OTAeTCs
OpPEANOYTeHUEe TMPAKTHUECKOW KOMIIOHEHTE CoOJIepKaHus OOydeHUs, OpPUEHTHPOBAHHOM Ha
MOJOTOBKY BBITYCKHUKA OOIIe00pa30BaTeIbHON OpraHu3aliy, BIAACIOIIEr0 HE Ha0oOpoM
3HaHUH, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMH aKTHBHOI'O
MOJTyYeHHS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM TSl PEIICHUS TIPAKTHIECKUX 3a]1ad.

B oroil cBa3m mnpu u3yyeHuu npeaMera "Xumus" JOMHUHUpYIOIIEEe 3HAYCHHE
nproOpeTaloT TaKKe e U 3a/1a91, KaK:

e ajanTanus OOYYAIOIMMXCS K YCIOBUSM JUHAMHYHO pPa3BHBAIOIIETOCS MUPA,
dopMHpOBaHHE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K C€amMo0Opa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSTEIILHOMY TPHHITHIO TPAMOTHBIX PEUNICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

e (opmupoBaHue y 0OydaroUIMXCS KIIOYEBHIX HABBIKOB (KIHOYEBBIX KOMIETEHIUIN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TSI PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEHICHHUS TpoOiIeM,
NOUCKa, aHamu3a U 00paboTkM HMH(POpPMALMU, HEOOXOMUMBIX s HPUOOpETEHHs OIbITa
NeSITeTTbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TIO3HAHWUHM XMMHH, a TAKXKE IS OIEHKH C



MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPEIY;

® pa3BUTHE T[O3HABATEIbHBIX MHTEPECOB, HWHTEUIEKTYaJIbHBIX W  TBOPYECKUX
CHOCOOHOCTEH 00ydYaIOMIMXCs: CIIOCOOHOCTH CAMOCTOSITETIHHO MPUOOPETaTh HOBBIE 3HAHUS II0
XUMHUM B COOTBETCTBUM C JKM3HEHHBIMH THOTPEOHOCTSIMH, HCIIOJIB30BaTh COBpPEMEHHbBIC
WH(OPMAIIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKA M aHanu3a y4eOHOW W HAyYHO-TIOMYJISIPHOU
nH(pOpPMaLIUK XUMUYECKOTO COACPHKAHMS;

e (opMupoBaHHE M pa3BUTUE Yy OOYYAIOUIMXCA ACCOLMATUBHOTO U JIOTMYECKOTO
MBIIUUICHHUS,  HAONIOAATEILHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE  OCOOCHHO
HEOOXOIUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

® BOCINUTaHUE y OOyyaroumxcs yOeKICHHOCTH B T'YMaHUCTHUECKON HAIpaBIE€HHOCTU
XMMHH, €€ BaXHOW pOMM B  PEUICHHHM TIIOOAJIbHBIX  MPOOJIEM  palOHAIBHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKUX PECypcoB U COXpPAHEHHUS MPUPOJIHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOUICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKE MPUOOPETEHMsI OMBITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PEUICHUHN B CUTYyaIUsAX, CBI3AHHBIX C XUMUUECKUMHU SIBIICHUSIMU.

Henu u 3amaun uzydyenus npenmera "Xumus" NOTYyYWIH TOAPOOHYIO METOIUYECKYIO
UHTEpIpeTanuio B paszgene "l[lmaHupyemble pe3ynbTaTbl OCBOEHHUS IPOrpaMMbl 10 XUMHH',
TakuM 00pa3oM 00ecCledyeHO YEeTKOE IMPEACTAaBICHUE O TOM, KaKhe 3HAHWUS M YMEHHUS HUMEIOT
MPsIMOE OTHOIICHHUE K Peas3allii KOHKPETHOM IIEIIH.

B yuebnom mane cpeanero odmiero oopasoBanus npeamet "Xumua'" 6a30BOro ypoBHs
BXOJIMT B COCTaB MpeaMeTHOH o0nacT "EcTecTBeHHO-HAayYHbIE TTPEAMETHI'".

OO1iee yucio yacoB AJis U3y4eHHUs XUMUH, - 68 gacos: B 10 kiacce - 34 yaca (1 yac B
Heneno), B 11 kmacce - 34 gaca (1 yac B Heneno).

Conep:xanue o0ydyenus B 10 knacce.

Opeanuyeckas Xumusi.

TeopeTndecKre OCHOBEI OPraHUYCCKOM XMMHH.

[Ipenmer opraHMyeckol XWMHHU: €€ BO3HUKHOBEHHME, pa3BUTHE M 3HAYEHUE B
MOJIyYECHUU HOBBIX BEIIECTB U MaTepUaioB. Teopus CTpOEHUs OPraHUYECKUX coearuHeHU A.M.
bytnepoBa, ee ocHoBHBIe mojoXkeHUS. CTpyKTypHBIE (DOPMYJIBI OpPraHUYECKUX BEIIECTB.
I'omosorus, uzomepus. XuMu4YecKass CBSI3b B OPraHUYECKUX COCIMHEHUSAX - OJWHAPHBIC M
KpaTHBIE CBS3H.

[IpenacraBnenne o  KiIaccUpUKAIMKM  OpraHWYECKMX BemecTB. HomeHknaTypa
OpraHMYECKUX COEIWHEHUN (cucreMaTuyeckas) W TpPUBHAIBHBIE HA3BAaHUS BaKHEHIINX
MPEICTaBUTENEH KIIACCOB OPTaHUYECKHX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB M UX MPEBPALICHUN: 03HAKOMIICHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajiaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYJI
OpraHMYECKHUX BEIIECTB, HAOMIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB TPH HarpeBaHuH (IJIaBjIeHUE, OOyTIMBAHUE U TOPEHUE).

YTII€BOA0OPOIBI.

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHHM psld. MeTaH W 3TaH - mpocTeuime
MPEJICTABUTENN aJKaHOB: (U3MYECKWE W XHMHYECKHE CBOICTBa (peaklud 3aMelIeHUs U
TOPEHUsI ), HAXOXK/IEHNE B MPUPO/IC, TTOJYICHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUH Psijl. DTUIIEH U MPOMUIIEH - IPOCTeHIIne
MPEACTABUTENHN aTKCHOB: (PU3MUECKHME M XUMHYECKHE CBOWCTBA (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOTUMEPHU3AIlNN ), TIOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OytagueH-1,3 u metunOytaauen-1,3: crpoeHne, BAKHEUIITNE XUMHUYECKHE
cBOIicTBa (peakius noauMmepusanun). [lomydeHne CHHTETHYECKOTO KayayKa U Pe3HHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUM Ppsii. AIETHICH -
MPOCTEHIINI TPECTABUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu THAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOTyICHHE U IPUMEHEHHE.




Apenbl. benszoi: cocraB, crpoeHne, (U3NYECKHE M XUMUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJIYYEHHUE U IpUMEHEHHE. TOKCHUYHOCTb apeHOB.
['eneTnueckas CBA3b MEXAY yIJIEBOJOPOAAMH, IPUHAJICKAILIUMU K PA3JIMYHBIM KJIACCAM.

[TpupoHbIe HICTOUYHUKH YTIIEBO10pO0B. [IpupogHbIil Ta3 U MOy THEIE HETSIHBIC Ta3bI.
Hedtp u ee mnpoucxoxaenue. CrnocoObl mepepabOTKH HeTH: TEpPeroHka, KPEKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTsl mepepaboTku He)TH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro nepepaboTKu.

DKCrepUMEHTANIbHBIE METO/bl U3YUEHHUS BEILIECTB U UX IPEBPAIIECHUN: 03HAKOMJIEHHE C
oOpasmamu IiacTMacc, KayuyykoB M pe3uHbl, koyuiekiuu "Hed1s" u "Yroms", MogenupoBanue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOM3BOJHBIX, IPOBEACHNUE IPAKTHUUECKONH padOThI:
MOJIyYEHUE 3TUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuerHsble 3anaun.

Bolunicnenuss mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, o0bema, KOJINYecTBa
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00beMy, KOJIHYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopozcoaepxaiiyue OpraHnyeckue COeMHEHMsL.

[IpenenpHble OHOATOMHBIE CHOUPTHL. METaHON M STaHOJN: CTpOEHHE, (UBUYECKUE U
XMMHUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU MeETaJlJIJaMH, TajJore€HOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHue. BoiopoHbie CBA3M MEXKIy MOJIEKYJIaMU CUPTOB. JlelicTBHE METaHOJIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. ODTWICHIVIMKOIb W TJMIEPUH: CTPOCHHUE, (U3HUecKue Hu
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TiUIepUHA U
STUJICHTJIUKOJISL.

@DeHo: CTPOEHUE MOJIEKYJIbl, (PU3WYECKHE U XUMHUYECKHe CBOiicTBa. TOKCHMYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpperuapl. QopManblIerul, aneTalbIerul: CTpoeHue, (U3MUECKhe U XUMHUYECKHE
CBOICTBa (peaklMK OKHUCICHHS U BOCCTAHOBJICHHS, KaUECTBEHHbIE PEAKLUH), MOIYyYEHHE U
IIPUMEHEHUE.

OIHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHasE H YKCyCHas
KUCJIOTBI: CTpOeHHe, (HU3UYecCKHe M XHUMHUYECKHEe CBOicTBa (cBoiicTBa, obmume i Kiacca
KHUCJIOT, PEaKIUs 3TepupUKaluu), MoilydeHue u npumeHeHune. CreapuHOBas U OJEHMHOBAs
KHACJIOTHl KaK NPEJCTaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mplla Kak COJIM BBICIIUX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBHE.

CrnoxHble 3(hUpbl Kak MPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX APHUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYraeBoapl: coOCTaB, KiIacCU(pUKAILMSA YIIeBOAOB (MOHO-, JAW- U TIOJIHMCAXapHJIBI).
['moko3a - mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOECHHS MOJIEKYINbl, (pU3Mdeckue u
XMMHYECKHe cBoiicTBa (B3ammopeiictBue c¢ ruapokcunom menau(ll), okucieHne aMMHAYHBIM
pactBopoMm okcuja cepedpa(l), BoccranoBieHne, OposKeHHE TIIFOKO3bI), HAXOXKICHUE B MIPUPO/IE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nenronosa kak npupoiablie nonuMmepsl. CTpoeHrne Kpaxmaia U HeJITH0I035lI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIns C HOI0M).

DKCcriepuMEHTAIbHBIE METOJIbl U3YYEHHUs BEIIECTB M WX MpPEeBpalIeHHil: MpoBeaeHHeE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJIHOATOMHBIX CIHUPTOB (OKUcIeHHe 3TaHoia okcuaom wmenu(Il)), MHOroaTroMHBIX
cnupTOB (B3auMmojeiicTBue raunepuHa c¢ ruapokcuaom menu(Il)), ampaerngoB (oKHcIeHHE
aMMHUa4HbIM pacTtBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneiicTBue
Kpaxmajia C HOJOM), MpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuerHble 3anaun.




Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakiuu (Macchl, o0bema, KOJIWYecTBa
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00beMy, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcoziepKale OpraHndecKue COeAMHEHHUS.

AMUHOKHUCIOTEL Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Punyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha HpuMepe INMLuHA). buonornueckoe 3HaueHue
amuHOKuUCIOT. [lenTumsl.

benku xak mpuUpOIHBIE BHICOKOMOJEKYJISIpHbIE coequHeHus. [lepBuunas, BTopuyHas u
TpeTU4yHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUIPOJIM3, JI€HATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

DKcriepuMeHTANIbHbIE METO/bl M3YUEHHUS BELIECTB U MX IMPEeBpaLICHUI: HaOII0AeHUE U
ONHKCAaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IPH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BbICOKOMONEKYISIPHBIE COSAMHEHUS.

OcHOBHbIE MOHSTHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IIOJIMMEPU3ALUH, CPEIHSIs MOJIEKyJsipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUH - MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKcIepUMEHTaIbHBIE METO/IbI H3YUYCHHUS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIICHUE C
o0pa3iamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Mesicnpeomemnvie cea3u.

Peanuzanus MexxnpeaMeTHBIX CBS3el MPH U3yUYeHUHU opraHnyueckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk U
MOHSITUM, SBISIOUINXCSA CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

OOmre ecTeCTBEHHO-HAyYHBIC MOHSTHSA: SIBICHHE, HAyYHBIH (DaKT, TUMoTe3a, 3aKOH,
TEOpHs, aHaju3, CHUHTE3, KiIaccupuKalusa, T[NepUOJIUYHOCTh, HaAONIO/IEHUE, HW3MEpEeHHE,
AKCIEPUMEHT, MOJIEIIUPOBAHHE.

Oduzuka: MmaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, MOJEKYJa, JHEPreTHUYeCKUn
YpOBEHb, BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHME BEILECTBA, (PU3MUECKUE BEIUUYMHBI U
€MHHUIIBI X U3MEPEHHUSI.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BelIECTB B OopraHusme, (POTOCUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHonorus: mnuiieBble MNPOIYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHUS, MOIOLIHE
CpeICTBa, JIEKAPCTBEHHbIE M KOCMETHUYECKHE TpenapaThl, MaTephajbl U3 HCKYCCTBEHHBIX M
CHUHTETUYECKUX BOJIOKOH.

Coaep:xanue o0yuenus B 11 kiacce.

Obwas u HeopeaHuveckas XUMusl.

Pasnen 1. Teopernueckue OCHOBBI XMMUH.

Xumuyeckuil snemeHT. AToM. Sapo aroma, H30TONBI. OJEKTPOHHAs O00O0JIOYKA.
DHepreTUUecKrue ypOBHH, MOIYPOBHH. ATOMHbBIE OpOHTany, s-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB 10 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YEThIPEX NEPUOOB.
OJeKTpoHHas KOH(UTYypalus aTOMOB.

[lepnonnueckuit 3akoH u llepuommyeckas cucrtema XuMHU4Yeckux 3ieMeHToB J[.M.
MengeneeBa. CBA3p NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEH CTPOCHMS ATOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIO0XHBIX BELIECTB
0 TPpyIIaM U NepruojaM. 3HaueHHue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

CrpoeHne BemiecTBa. XHMMHMUYECKasl CBSA3b. BHIbl XMMHUYECKOM CBA3M (KOBaJECHTHAs
HEeNoJIsipHasl W TMOJspHas, MOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DIeKTpOoOTpUIaTeTIbHOCTh. CTeneHb OKHucIIeHns. IOHbI: KaTHOHBI U AaHUOHBI.



BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTAaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEHIETKH.

[Tonstue o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE pacTBOPBL. MaccoBas
JI0JISI BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHmueckux coenuHeHud. HomeHKIaTypa HEOpraHHYECKUX
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAMMX K Pa3JIMYHBIM
KJIACCaM.

Xumunyeckas peakuusa. Knaccudukamnuss XMMHUYECKUX peakUUid B HEOPraHMYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUX.

CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (pakTopoB. OOpaTuMble peakiu.
Xumnueckoe paBHoBecue. (DaKTOpbI, BIUSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponutuyeckas auccounanus. CunpHbele U cnadbie 3neKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIast, HEUTpaibHasi, eJoyHast. Peakiiuy noHHOTo oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH.

DKcriepuMEHTANIbHBIE METObl M3YUYEHMs BEIIECTB U MX MPEBPALICHUI: AEMOHCTpaLus
tabnun "llepuoguueckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa", u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pELIeTOK, HaOJII0JAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOPOJa B MPUCYTCTBHM KaTallu3aTopa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOUIbI0 YHHUBEPCAIBHOTO MHIUKATOPA, pPEaKLuu
MOHHOTO OOMEHa), MpPOBEACHHUE MpakTU4Yeckoil paboTel "BiusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTh XUMUYECKOU peakiuu'.

Pacuetnsbie 3anaun.

Pacyerbl Mo ypaBHEHHAM XUMHYECKMX DPEAKIHUM, B TOM YHCIE TEPMOXUMHUYECKUE
pacyeTsl, pacueThl C UCIOJb30BaHUEM MOHATHUS "'MaccoBasi 10J1s BeuiecTra'.

Pazgen 2. Heopranuueckas Xumusi.

Hemeramnsl. Ilonmoxxenne HemeramnoB B llepuonnueckoid cucTeME XUMHUYECKHUX
anemenTtoB J[.M. MenneneeBa M OCOOCHHOCTH CTpoeHHUs aroMoB. Dusmyeckue CBOWCTBa
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepona).

XUMHUYECKHE CBONCTBA BAXKHEWIIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeTUHEHUH (OKCUIOB, KUCIOPOICOIEPHKAIUX KHCIOT, BOJOPOJHBIX
COEJIMHEHUN ).

IIpuMeHeHNne BaKHENIINX HEMETAIOB U UX COCTUHEHU.

Mertannsl. [lonoxenue metannos B [lepuoanueckoil cucreMe XMMHUECKHUX 3JIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHSI MIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. OO0mue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METAJIOB. DJIEKTPOXUMUYECKUN Ps HaNpsyKEeHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHM, Kajduil, KaJbIMi, MarHui,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue cnocoObl Moxy4yeHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHHs BEIIECTB M HUX MPEBPALICHUN: H3y4YEeHHE
KOJUTEKIIMHU "MeTauibl ¥ CIutaBel'", 00pa3IioB HEMETAUIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJI0IeHWe W OMHCAHUE JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMNBITOB (B3auMoJeicTBHE
TUIPOKCUIA ATIOMHHMS C paCTBOPaMH KHUCJIOT U IIeJlouel, KaueCTBEHHbIE peaKIIMi Ha KaTHOHBI
METAJIJIOB).

Pacuernsbie 3agaun.

PacueTsl Macchl BemiecTBa WM 0ObeMa Ira30B 10 W3BECTHOMY KOJIMYECTBY BEILECTBa,
Macce UM 00beMy OJIHOTO M3 YYacTBYIOIIMX B pEaKIMM BELIECTB, pacdeTbl Macchl (00beMa,
KOJINYECTBA BEILIECTBA) MPOJTYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U KU3Hb. MEXIPEIMETHBIE CBS3H.




Pons xumum B oOecrmeyeHWH JKOJOTHYECKOH, HSHEPreTHYECKOM U  MHUIIEBOM
6630HaCHOCTI/I, pa3BI/ITI/II/I MCIOUIIUHBI. HOHSITI/IC [0) Hay‘IHbIX METOAdaX IIO3HAHHA BCUICCTB U
XUMUYECKHUX PEAKIIUMA.

[IpencraBnenus o0 OOMMX HAYYHBIX NPUHIUINAX HPOMBIIIICHHOTO MOJYYSHHUS
Ba)KHEHIIINX BEIECTB.

quIOBeK B MI/Ipe BCUIICCTB U MaTepI/IaJIOBI Ba)KHef/'IH_II/Ie CTpOI/ITeJ'IbHBIe MaTepI/IaJIBI,
KOHCTPYKIIMOHHBIC MaTepHUalibl, KPacKW, CTEKIJIO, KepaMuKa, MaTepuajabl IJis DJICKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC yI00PEHUSI.

XUMHS ¥ 370pOBbE YEJIOBEKA: MpaBHJIa WCIIOIb30BaHUSI JIEKAPCTBEHHBIX MPEIapaToB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

Peanuzarus MeXMpeMeTHBIX CBA3€H MPU U3YYCHUH O0IIel M HEOPTaHUYECKOW XUMHUH
B 11 Kkjacce ocymiecTBiIsIeTCs 4epe3 MCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK M MOHATHH, SBIISIOIIMXCS CHCTEMHBIMU U OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4HOI'O LHUKJIA.

OO0mue ecTeCTBEeHHO-HAyYHbIC IMOHATHS: HAay4YHBIA (PaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKaLUS, MEPUOIUYHOCTb, HaO0II0ICHHE, AKCIEPUMEHT,
MOJICIMPOBaHUE, U3MEPCHHUE, SBIICHHE.

dusnka: MaTepusi, SHEPIHs, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaZIMo0aKTUBHOCTb, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOsIHHUEC BCIICCTBA, (1)I/ISI/ILIGCKI/IC BCIIMYUHBI U CIUHUIIBI UX I/IBMepeHI/ISI, CKOpOCTB.

buonorus: kneTka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, O6M€H BCIICCTB B OpFaHI/BMC.

I'eorpacdus: MuHepabl, TOPHbIE TTOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIe, TOTLTUBO, PECYPCHI.

TCXHOJ’IOFI/I?[Z XUMHUYCCKasA HpOMI)IHIJICHHOCTI), MeTaJIJIprI/Iﬂ, HpOI/ISBOI[CTBO
CTPOUTEIIBHBIX MaTepHuaoB, CEJIbCKOXO3MCTBEHHOE MIPOM3BOICTRBO, MUIIEBast
HpOMI)IIHJIeHHOCTI), Q)apMaueBaneCKas{ HpOMI)IIIIJIeHHOCTI), HpOI/IBBOIICTBO KOCMCTHUYCCKHUX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUalioB, 3JIEKTPOHHAS MPOMBIIIICHHOCTS,
HAHOTCXHOJJIOTHUHU.

I[lnannpyemMblie pe3yJibTaThbl 0CBOEHHS MPOrpaMMbl 110 XUMHHU HA YPOBHE CpeIHEro
o0u1ero o0Opa3oBaHus.

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMMCS
porpaMM CpeaHero obiiero obpa3zoBaHUs (JTUYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
MPOrpaMM CpeTHETo 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTrcTBHM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHMs TMpeaMera "XuMmusa' Ha YypOBHE CcpelHero oOmero ooOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLIHNE!

® 0CO3HaHUE O0YYAIOIIMMHUCS POCCUIUCKON TPaXTAHCKON MIEHTUYHOCTH - TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEAEIICHHIO;

® HaTWYKe MOTHBAIUHU K O0yUYEHUIO;

e [Ie/ICHANIPABIEHHOE pAa3BUTHE BHYTPEHHUX YyOEXKICHUU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAAULIUK 6a30BOM HAYKH XUMUM;

® TOTOBHOCTh M CIOCOOHOCTh OOY4YalOIIMXCsl PYKOBOJCTBOBAThCS B  CBOEH
ACATCIIBHOCTH HECHHOCTHO-CMBICJIIOBBIMHM YCTAHOBKaMH, MNPUCYHIUMH H@J’IOCTHOfI CHUCTEMCE
XUMHUYECKOTo 00pa3oBaHus;

® HaIWYKMe MPABOCO3HAHUS YKOJIOTHYECKON KYIbTYPBl M CIOCOOHOCTH CTAaBUTH LIETH U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUA Mpeamera "Xumus" TOCTUTAIOTCS B €IMHCTBE
yqe6H01‘/'I A BOCHUTATEIbHOM ACATCIBHOCTH B  COOTBETCTBUM C TYMaHHUCTUYCCKUMHU,
COIIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH U HJI€alaMH POCCHIICKOTO
TpaXXJIaHCKOI'O O6H.[€CTB3, NOPUHATEIMU B O6HI€CTBG HOpMaMH H IIpaBUJIaMU IIOBCACHM,
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CIOCOOCTBYIOIIMMU TIPOIIECCAaM CaMOIMO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTH 00YYaIOLINXCS.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS IpeaMeTa "XuMus" oTpakaroT ChOPMUPOBAHHOCTh
OMbITa TO3HABATEIBHOM M MPAKTHYECKOW MAEATENbHOCTH OOYYaIOMMXCS 10 pealn3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpax1aHCKOr0 BOCIIMTAHHUS:

OCO3HaHHUs 00YyYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 0053aHHOCTEN, yBaKEHUs
K 3aKOHY U MPABOIOPSAKY;

MIPEJICTAaBJICHHUS] O COLMAIbHBIX HOpMax M MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOHW TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU Y4EeOHBIX
MPOEKTOB, PEIICHUU YyYEeOHBIX W T[O3HABATEIbHBIX 337a4, BBIIOJHEHUU XUMHYECKHX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX IPU aHAIKU3E PA3IUYHbIX BUJIOB Y4EOHOI 1€ TENbHOCTH;

2) NaTpUOTHUYECKOI'O BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHONICHHS K HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO0 OTEUECTBEHHOM
XUMUH;

yBOXEHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTHUUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHHUS HAYKU €CTh PEe3yJbTaT UIMTENbHBIX HaOII0JICHUM,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YYSHBIX U MTPAKTHKOB;

UHTEpECa W II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHUU WU IOCIEAYIOLIEM aHallu3e
uH(GOpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyAllMH, CBS3aHHBIE C XHUMHYCCKUMH SIBICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HAa MOPAaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE U IMOCTYIKH CBOMX TOBapHINEH C MO3UIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN ITUX MOCTYIIKOB;

4) hbopmMupOBaHUS KYIbTYPHI 310POBbS:

MMOHMMAaHUS TIEHHOCTEH 3J0poBoro M Oe3omacHoro obpasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmro/IeHnsl TIpaBUiI 0€30MacHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM
JKU3HU U B TPYAOBOM JIeATEIHHOCTH;

MMOHUMAaHUS IIEHHOCTU TMPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TOCIEACTBUNA U HEMPHUSATHUS BPEIHBIX MPHUBBIUEK (YHIOTPEOJICHHS aIKOTOJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyZ1IOBOTO BOCIIUTAHUS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON AeATeIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YacTHe B PEUICHUH TMPAKTUYECKUX 3a/lad COIHAIbHOM
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHUIo mpodeccuil pa3nuyHOro poja, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBOXEHUS K TPYLy, JIOISAM TPyIa U pe3yibTaTaM TPYAOBOH JAEITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYyaJIbHOM TPAEKTOPHUH OOpa30BaHUA,
Oynymeit mpodeccuu U peaan3anuu COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:



SKOJIOTMYECKH  1I€JIeCOO0pa3HOT0  OTHOUIEHHS K MNPHpPOAe, KaK  HUCTOYHHUKY
CYLLIECTBOBaHMsI )KU3HU Ha 3eMIIE;

MOHUMAHMUS  T[JIOOAJIBHOTO  XapakTepa  AKOJOTMYECKHX  IpoOiieM,  BIMSIHUS
HKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIBHON CPELIBI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTMDKCHUHW XHUMHUU ISl PEIICHUs
BOIIPOCOB PaIlMOHAJIBHOTO IPUPOI0IOIB30BAHUS;

aKTUBHOTO HEMNpUATHUS ACUCTBUA, TPUHOCIIIMX Bpell OKpYXKarolleld MpUpOAHON cpere,
YMEHMS TPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS IPEeIIPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOrO SKOJIOIMUYECKOIO MBILIUIEHUS, 3KOJOTMYECKOW KYJbTYpPBI, OIbITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HUMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) LEHHOCTH HAYYHOT'O MMO3HAHMUSL:

cOpMUPOBAHHOE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH;

MOHUMAaHUS CHeUU(PUKU XUMHHM KaK HAayKH, OCO3HAHHs €€ poiu B (HOPMHUPOBAHHU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUU LIEIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH H
pelieHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOeXACHHOCTH B 0COO0M 3HAYMMOCTH XMMHHU JUI COBPEMEHHOW IUBUIIM3AINH: B €€
TYMaHHUCTUYECKOW HaIIPaBIIEHHOCTH U Ba)XKHOM pOJIM B CO3/IJaHUM HOBOW 0a3bl MaTepualbHON
KyJbTYpPBl, PEIICHUHN TTI00ANTbHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHS YEIOBEUYECTBA - CHIPHEBOI,
HHEPreTUYECKOM, NUIIEBOM M DSKOJOTMYecKoil O€30IIacHOCTH, B PAa3BUTUU MEIULUHBL,
o0ecreyeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHHMMAHUS CYIIHOCTH METOJOB MO3HAHMUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BATh MOJy4YaeMble 3HAHUS JIJIS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYXKAIOIIEro MHpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HayYHBIX (PaKTOB M MMEIOIIMUXCS JAHHBIX
C LIEJIBIO NOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BATh XMMUYECKHUE 3HAHUS JUId PELICHUS
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JESITENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpHIBHOMY 00pa30BaHHIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY T[IOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pasluyHblX cdepax mnpodeccunoHaTIbHOM
JESATEIIBHOCTH.

MertanpeameTHble pe3yJbTaThl OCBOGHMsI yueOHOro mpeamera "Xumus" Ha ypOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

® 3HAYMMBbIE JUISL dbopmupoBaHus MHUPOBO33PEHHUS o0yyaromuxcs
MEXIUCIUTTMHAPHBIEC (MEXIPEIMETHbBIE) OOIIeHAYYHBIE MOHATHS, OTPAXKAIOIINUE IEJTOCTHOCTh
HaY4YHON KapTHHBI MHpa U CHEIU(PHUKY METOJIOB IO3HAHUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX
Haykax (MaTepus, BELEeCTBO, SHEPrus, ABJIEHUE, MPOIeCC, CUCTEMa, HAYyYHBIH (PAKT, MPUHIUII,
TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCCIEOBaHUe, HAOII0JeHUe, H3MepeHue,
OKCIIEPUMEHT U JIPYTHE);

® YHUBEpCaJibHble yueOHbIe JIeHCTBUS  ([TO3HABaTENbHbIE, KOMMYHHKATHUBHBIE,
peryisaTHBHbIE), obOecreunBarone (opMUpOBaHHE (QYHKIMOHAIBHONH TI'pPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIUHN 00YYaroINXCs;



® CIIOCOOHOCTh OOYyYalOMIMXCS HCHOJIb30BATh OCBOCHHBIE MEKIAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJlbHbIe Y4YeOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON IIPAKTHUKE.

MeramnpeaMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMU YyYEOHBIMU
II03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETyJIATUBHBIMU JIEHCTBUAMMU.

Osnaodenue ynugepcanbHbLMU y4eOHbIMU NO3HABAMENbHBIMU 0elUCTEUAMU.

1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENTbHO (POpPMYJIMpPOBaTh M aKTYaJIM3HPOBATH MpPOOJEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIpEeAEIATh LIENU NEATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUHM UX JOCTUKECHMUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

HCII0JIb30BaTh IPU OCBOCHMM 3HAHUM IMPHUEMBI JIOTUYECKOTO MBILUIEHUS - BBIAEIATH
XapakTepHble MpPHU3HAKM IMOHATUI ¥ yCTaHABIMBaTb HUX B3aUMOCBA3b, MHCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBaHMSI M KPUTEPUU [UI KJIACCU(PUKALMKU BELIECTB U XUMHUYECKUX
peaKuuii;

yCTaHaBJIMBaTh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, IEAyKTUBHBIC, I10 aHAJIOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IIPUMEHSITH B IPOLIECCE TTO3HAHMSI, HCII0JIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE (3HAKOBBIE)
MO/JIeJU, TPe0OPa30BbIBATE MOJICNIbHBIE MTPEICTABICHUS - XMMUYECKHH 3HAK (CUMBOJ) JIEMEHTA,
XuMH4ecKkass (opMmyJa, YpaBHEHHE XHUMHUYECKOW pEeakIuu - TpPH PEHICHHH YYeOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, IPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3y4YaeMbIX BEIIECTB U XMMHUECKUX PEAKIIHA.

2) 6a30BbIe UCCIIE0BATENBCKUE ICHCTBUSL:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILECTB U XUMUYECKUX PEaKIU;

¢dbopMynaMpoBaTh LENM W 33Ja4d  HCCIEAOBaHMs, MHCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHMPOBAHMSI M IPOBEIEHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOII0AATh 32 XOAOM Ipollecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS] U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

IpUOOpeTaTh OMBIT YUYEHHUUYECKOW MCCIEe0BATENbCKOM U TNPOEKTHOW JesATeNbHOCTH,
MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METO/OB pELIEHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) pabora c uabopmarueii:

OPUEHTUPOBATbCSI B PA3IUYHBIX HCTOYHMKAX HMH(POpMAIUK (HAay4HO-MOMYJIIpHAs
JUTepaTypa XUMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl MHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBICHMs, KPUTHUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyaHpOBaTh 3amMPOCHl U MPUMEHSATH Pa3IMYHBIE METOJbl IPU TOUCKE U OTOOpE
uH(popMalii, He0OXO0AUMOI /17151 BBITIOTHEHUS YYeOHBIX 3a7a4 ONpPeAeICHHOTO TUIIA;

NpUOOpeTaTh OMBIT UCMOJIb30BaHUS WH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TE€XHOJIOTHIM
U Pa3JINYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYI (QOpPMYy TMpelcTaBleHUs HHGOpMAIUU
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U JIPYTHE);

UCTOJb30BAaTh HAyUHBIA SI3bIK B KAuyeCTBE CpEJICTBA HpU paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;



HCIOJIb30BaTh U MPeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIIHOCTH.

Osnaoenue yHusepcantbHulMu KOMMYHUKAMUGHBIMU OeUCMBUAMU.

3a/laBaTh BOMPOCHl IO CYIIECTBY O0OCYyX JaeMOll TeMbl B XOJA€ Juajiora W/WiH
JMICKYCCHH, BBICKa3blBaTh UAEU, (HOPMYJIMPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUSI IPEITIOKEHHOM 3a/1a4;

BBICTYIIATh C MPE3E€HTALMEN PE3yJIbTaTOB [T03HABATEIILHOMN JEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU  BBIIOJHEHUH XUMHYECKOTO
IKCIIEPUMEHTA, IPAKTUYECKOM pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3zanuu y4eOHOro MpoekTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysibTaTaM IPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTJIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.

Osnaodenue yHUBEPCANIbHbIMU Pe2YIAMUBHBIMU OCUCMBUAMU.

CaMOCTOSITENILHO IJIJAHUPOBATh U OCYLIECTBIISATh CBOIO I103HABATENIbHYIO JESTEIbHOCTD,
ompezenss ee UEeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii allTOPUTM JICHCTBHI NPU BBHIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO WX PEIICHUS C yYeTOM MOJYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISITh CAMOKOHTPOJIIb CBOEH JESATENIbHOCTM Ha OCHOBE CaMoOaHaiu3a u
CaMOOLEHKH.

[IpenMeTHbIE pe3yibTaThl OCBOCHHUS MPOTPaMMbl CpEAHEro oO0Iero oOpa3zoBaHUS IO
XUMUM Ha 0a30BOM YpOBHE OpHEHTHpPOBaHbl Ha OOECHEYEHHE MPEUMYIIECTBEHHO
o0mreo0pa3oBaTeIbHOM W OOMIEKYJIBTYpHOM MOATOTOBKM oOOydaromuxcs. OHU  BKIIOYAIOT
cnenuduyeckne aasA ydeOHOro mpenmera "Xumus'' HaydHbIE 3HAHHS, YMEHHS U CIIOCOOBI
JIEHCTBUI TTO OCBOEHUIO, HHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHMM, BUJIBI ACSITEILHOCTU T10
MOJYYCHHWI0O HOBOTO 3HAHWS M TNPHUMEHEHWIO 3HAHWK B PAa3NUYHBIX y4YeOHBIX M pPealbHBIX
JKU3HEHHBIX CHUTYyaIlUsiX, CBSI3aHHBIX C XuUMHeill. B mporpaMMe mo Xumuu mpeaMeTHBIC
pe3ysbTaThl IPEACTABIEHBI 10 F0J1aM U3YUYEHHUS.

K kxonny oOyuenussi B 10 kiiacce mpeaMeTHble pe3yJbTATbl OCBOCHHUSI Kypca
"Oprannyeckass XuMHA'" 0TPaKaIOT:

e c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XUMHUU B IO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUHU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJBHOW TPaMOTHOCTH, HEOOXOAMMOM IS
pelIeHnsT NPaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

® BIJIAJIEHUE CUCTEMOMN XMMUYECKIX 3HAHUN, KOTOpasi BKIIOYAET:

® OCHOBOIOJIAraloIIUe MOHATUS (XUMUYECKUN JIEMEHT, aTOM, HJIEKTPOHHAasi 000JI04YKa
aToMa, MOJIEKYyJa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, XUMHYECKasl CBsI3b, CTPYKTypHas
dopmyna (pa3BepHyTas M COKpallleHHas), MOJIb, MOJISIpHas Macca, MOJSIPHBIH 00beM,
YTIEPOAHBIN CKeNeT, QyHKUMOHANbHAS TPYMIa, pauKall, U30MEpHsi, H30MEpbl, FTOMOJIOTMYECKUN
psia, TOMOJIOTH, YTIEBOLOPOABI, KUCIOPOJ ¥ a30TCOAEPKAIINE COEINHEHUSI, MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS);

® TEOPHHM U 3aKOHBI (TEOpUs CTPOEHUs opranndeckux Beuiects A.M. bytneposa, 3akoH
COXpPaHEHMsI MacChl BEILIECTB);

® 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI SA3BIK XUMUHU;

® MHPOBO33PEHUYECKHE 3HAHUs, JIeXKAllde B OCHOBE IOHUMAHUS TNPUYUHHOCTH U
CHUCTEMHOCTH XHMHUYECKUX SIBJIEHUH, (aKTOJOTHYECKUE CBEIAEHHMS O CBOWCTBAxX, COCTaBe,
MOJyYeHUH U O€30MacCHOM HCIOJIb30BAHUM BAXKHEWIIMX OpPraHWYECKHX BEIIECTB B OBITY U
MPAKTUYECKOH JESITEeIbHOCTH YEJI0BEKa;

¢ c(HOopMUPOBAHHOCTH YMEHHH BBIIBISATH XapaKTEPHBIE TPU3HAKK  TIOHSTHIA,
yCTaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHS NPH ONUCAHUU
COCTaBa, CTPOCHHMS U MPEBPALCHUI OPraHUYECKUX COCTMHEHHI;

¢ CcpOpMUPOBAHHOCTH YMEHUN HCIOJIB30BATh XUMHYECKYI0 CHMBOJHUKY  JJIs
COCTaBJIGHUSI MOJIEKYJIIDHBIX M CTPYKTYPHBIX (pa3BepHyTOH, cokpaiieHHOH) dopmyn



OpPraHMYECKUX BEILECTB U YPaBHEHHUH XMMHUYECKMX PEaKLMH, U3rOTaBIMBaTh MOJEIN MOJECKYJ
OpPraHMYECKUX BEILECTB I WUIIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUSI;

¢ cHOpMUPOBAHHOCTH YMEHHH YCTaHABIMBATh MPHUHAUICKHOCTh  HM3YYCHHBIX
OpPraHMYECKHUX BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONPEICICHHOMY Kiaccy/TpyIine
COEJMHEHUMN (yraeBooposl, KHUCIIOPOA u azoTcozeprKalue COEIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUS 110 CUCTEMaTH4YECKON HOMEHKJIAType
(IUPAC), a takxe NpPUBOAUTH TPUBUAIBHBIC HA3BaHUS OTACIBHBIX OPraHUYECKHUX BEIIECTB
(3TWJIEH, TIPONWJICH, AaLETHJICH, OTHICHIJHKOIb, TJIMLEpUuH, (eHon, Qopmaabaerun,
aleTanbleru], MypaBbUHas KUCJIOTA, YKCYCHas KHUCIJIOTa, OJIEMHOBAas KUCIIOTA, CTEApHUHOBAs
KHCIIOTa, TII0K03a, (PpyKTO3a, KpaxMal, HEeJUITI0JI03a, TIINIIH);

¢ c(hOopMUPOBAHHOCTH YMEHHUS OIPENENIATh BUAbI XUMUYECKON CBSI3U B OPraHUYECKHX
COEMHEHUAX (OJMHAPHbIE U KPaTHBIE);

e c(HOpPMUPOBAHHOCTb  YMEHHUS  IPUMEHATb  IOJOXKEHUS  TEOPUM  CTPOEHUS
oprannveckux emiects A.M. ByTiepoBa 1t 00bICHEHUS 3aBUCIMOCTH CBOWMCTB BEILIECTB OT MX
COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MACChl BEIIECTB;

e c(hOpMUPOBAHHOCTb YMEHHI XapaKTepU30BaThb COCTaB, CTPOEHUE, (PU3UUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX MPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTuieH, OyramueH-1,3, merunOyraauen-1,3, OeH3on,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KUCJIOTBI, TJIIOKO3a, KpaxMmall, ILeJUII0JI03a, aMUHOYKCYCHasi KHUCIIOTa), WIUIIOCTPUPOBATh
FEHETUYECKYIO CBS3b MEXKJYy HMUMM YPABHEHMSIMH COOTBETCTBYIOUIMX XMMHMUYECKHUX pPEaKLUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMYJI;

e c(hopMUPOBAHHOCTb YMEHUS XapaKTepU30BaTh UCTOUHUKU YTIIEBOAOPOJHOIO ChIPhS
(He(Th, MPUPOAHBIA Ta3, yroyib), CHOCOOBI MX MEPEepPadOTKH M TMPAKTHUECKOE MPUMEHEHHUE
IPOAYKTOB IIEPEepabOTKH;

e c(hopMUPOBAHHOCTb YMEHHUH IPOBOJUTH BBIUMCICHUS 110 XUMUYECKUM YPABHEHUSAM
(Macchbl, 00beMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH I10 WU3BECTHBIM
Mmacce, 00beMy, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIECTB WM IPOAYKTOB PEAKIIUHN);

e c(hOopMUPOBAHHOCTb YMEHHUH BIaJeTh CUCTEMOM 3HAHMI OO0 OCHOBHBIX METOAAX
HAy4YHOT'O TO3HaHUS, UCIOIb3yEMbIX B XUMHUH NPH U3yUYEHUH BEIECTB U XUMUYECKUX SBJICHUI
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

e c(hopMUPOBAHHOCTH YMEHHMH CcOONIOAATh TpaBMJIa MOJb30BaHMUS XHUMHUYECKOMH
Hocyloil M J1abopaTopHbIM 000pYy/IOBaHMEM, a TakXe MpaBuiia OOpallleHUsl C BEIIeCTBaMH B
COOTBETCTBUU C UHCTPYKLMSIMHU T10 BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUECKHUX OIIBITOB;

¢ CcpOpMUPOBAHHOCTh YMEHHUH MIIAHUPOBATh U BBINOIHITh XUMHUUYECKUNA IKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJIYUYEHHUE ITUIICHA U U3YUYEHHUE ero
CBOMCTB, KaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEIIECTB, JEHaTypauus OelKOB Npu
HarpeBaHUU, IIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUHU C NMpaBWJIAMHU TEXHHMKH 0€3011aCHOCTH
npyu oOpallleHuu ¢ BELIECTBaMU U JJAOOpPaTOpPHBIM 00OPYIOBaHHEM, MPEICTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alluCH ypaBHEHMH COOTBETCTBYIOIIMX pPEAaKIUH U
(dbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

e CcPOpMUPOBAHHOCTb  YMEHUH  KPUTHYECKHM  AHAIM3UPOBATh  XMUMHUYECKYIO
UHpOpPMaLIMIO, TONyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW MHGMOpMaIuH,
WuTepHeT u 1pyrux);

¢ CcpOpMHUPOBAHHOCTh YMEHHH COOIIOAATh MpaBUila KOJOTHYECKU I1eJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LEISIX COXPAaHEHUs CBOErO 37I0POBbS U
OKpYXaroIiel MpUpOJHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpeNIeIeHHBIX OpPraHWYEeCKUX BelIlecTB, MOHMMas cMbicn mnokaszarens IIJIK (mpenenbHo
JOIYCTUMOW  KOHLIEHTpAllUW), TOSCHATh Ha TMpUMEpax CHOCOObl  yMEHbIIEHUS U
IIPEIOTBPALECHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHNU3M UYEJIOBEKA;



e s OOyYaroIUXcs C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBBSI: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHHS BEIIECTB M XUMHYECKUX
SIBIICHHI,

e s clenblX U cHabOBUASIIMX OOYyYaroIIMXCS: YMEHHE HCIOJB30BaTh pelbepHO
TOUYCUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux popMyIL.

K konmy oOydenumsi B 11 kiilacce mpeaMeTHbIe pe3yJbTAaThl OCBOEHHSI Kypca
"O01mas ¥ HeopraHu4yeckasi XuMHs'' 0TPaKAIOT:

¢ c(HOpMUPOBAHHOCTH MPEJCTABICHUNA O XUMHYECKOH COCTAaBIAIONICH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pellleHusT TPAaKTHYECKUX 3aJad M OSKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpeie;

® BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

® OCHOBOIOJIATAIOIINE TOHATUS (XMMHUYECKHI DJIEMEHT, aToM, HM30Tom, S-, P-, d-
9JIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBI 00BEM, BaJCHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJIEHMS, XUMUYECKas CBs3b (KOBaJE€HTHas, HOHHaf,
METaJIJIMYecKasi, BOJOPOJAHAsA), KPUCTAIIMYECKAs pelleTKa, THUIbl XUMUYECKHX peakiui,
pacTBOp, AJIEKTPOJIUTHI, HEDJIEKTPOIMUTHI, AIIEKTPOJUTHYECKAs] AUCCOLUALMUS, OKHUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOMN pEaKkinu, XHMUYECKOE PaBHOBECHE);

® TEOPUHM U 3aKOHBI (TEOPHUS DJICKTPOIUTUYECKON AUCCOLUAINH, NEPUOAUYECKUN
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHUsT MAacChbl BEUIECTB, 3aKOH COXPaHEHUs |
MPEBpaIICHHs] SHEPTUU MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3BIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMs, JIekKallueé B OCHOBE IIOHMMAHUS MPUUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBIICHUH, (aKTOIOTUYECKUE CBEIACHHS O CBOWCTBAX, COCTaBe,
MOJIyYeHUU U 0€30IacHOM HCIOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY U
MPaKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

e CcPOPMUPOBAHHOCTH YMEHUN BBIABIATH XapakTEpHbIE TPU3HAKK  TOHSITHUH,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOLIME IOHATUS IPU ONMCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

e c(HOpMUPOBAHHOCTH YMEHMH HCHOJb30BATH XHMHYECKYI0 CHMBOJMKY  JJISt
coCTaBJIeHUs! (OpPMYyJT BELIECTB M YPAaBHEHUH XUMHUECKUX pPEaKLUUH, CHCTEeMaTHYECKYIO
Homenknarypy (IUPAC) u TpuBmanbpHble Ha3BaHUS OTACIBHBIX HEOPraHUYECKHX BEIIECTB
(yrapHslif ra3, yriekuciblid ra3, aMMHUaK, raiieHasi U3BeCTh, HeraleHasi H3BeCTh, TUThEBAs COJa,
MUPUT U ApYyTHUE);

e CcpOpMUPOBAHHOCTb YMEHHH ONpPENENsITh BaJE€HTHOCTh M CTENEHb OKHCIIECHUS
XUMHYECKHX DJJIEMEHTOB B COEAMHEHMSX PA3JIMYHOIO COCTaBa, BMJ XMMHUYECKOH CBS3U
(xoBaJieHTHas, MOHHAs, METAJUIMUECKasi, BOJAOPOJHAs) B COCAUHEHMSIX, TUI KPUCTAJUIMUECKOMN
pELIeTKN KOHKPETHOI'O BelllecTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHAsI, MeTaJUIMYecKas), XapakTep
CpeJibl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

¢ CcpOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH NPUHAMIEKHOCTH HEOPraHMUYECKHUX
BEIIIECTB [0 MX COCTaBY K OIPEJeIIEHHOMY KJacCy/Tpylre COeAMHEHHH (IIpOCThIe BEIlecTBa -
MeTaJlJIbl U HEMETAJUIbI, OKCH/JIbl, OCHOBAHUS, KUCJIOThI, aM(OTEpHBIE THIPOKCHUIbI, COJIN);

¢ CcpOpMUPOBAHHOCTh YMEHHUN pacKpblBaTh CMbICH Iepuoaudeckoro 3akoHa JI.U.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBbHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

e CcpOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 3JeMEHTOB 1 - 4 mepuonos Ilepmonnyeckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB
J.U. MenneneeBa, UCHONb3ysl MOHATHS "s-, P-, d-3yieKTpoHHBIE OpOHTanu", "IHEpreTHYeCcKue
ypOBHH", OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHs CBOMCTB XUMHMUYECKHX JJIEMEHTOB U HX
COEIMHEHUH 10 meproaam u rpynnam [leproauyeckoil cucTeMbl XUMHUYECKUX AeMeHToB J[.M.
Menneneena;



¢ c(hOpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh (OMUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyIIECTBOBAHUE
IFEeHETUYECKOM CBSI3M MEXIY HEOPraHMYEeCKHMHU BEIIECTBAMHM C IIOMOLIbIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

¢ c(HOpMUPOBAHHOCTH YMEHHS KJIACCU(PHUIMPOBATH XHUMUYECKHE PEAKIUH  I10
pasIMYHBIM MpU3HAKaM (YMCIYy M COCTaBy pearupyroulMX BELIECTB, TEIUIOBOMY 3(QeKTy
peaKkIMy, W3MEHEHHIO CTENEHEH OKHCICHHS D3JEeMEHTOB, OOpaTHMOCTH pEaKLUWH, Y4YacTHIO
KaTaau3aTopa);

e c(hOpMUPOBAHHOCTb YMEHMH COCTABJIATh YPABHEHUS PEAKLUUH pa3IMyHBIX THUIIOB,
IIOJIHBIE U COKpALICHHbIE YPaBHEHHUS pEaKUMil HMOHHOIO OOMEHa, YUYMTbIBas YCIOBUS, IpU
KOTOPBIX 3THU PEAKLUU UIYT A0 KOHILA;

e c(hopMUPOBAHHOCTb YMEHUH IPOBOIUTH PEAKLMH, IOATBEPKIAOIINE KaUeCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pacClO3HAaBaTb OIBITHBIM IIyTEM HOHBI,
HPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPIraHUUYECKUX BEILECTB;

e c(hopMUPOBAHHOCTD yMEHUMH pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-
BOCCTAHOBUTEIJIBHBIX PEAKIHH MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OalaHCca ATHX peaKIuii;

¢ c(HOpMUPOBAHHOCTH YMEHUH OOBACHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOH
peakuMu OT pa3IuyHbIX (PAKTOPOB; XapakTep CMELICHHS XHMHUYECKOIO paBHOBECHS B
3aBUCHUMOCTH OT BHEIIHero Bo3aeicTBus (npunuuin Jle [llaTense);

e Cc(pOpMUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh XUMHUYECKHE IPOLECCHI, JIEKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO MOJMYYSHHUsS CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
npezcTaBieHui 00 OOIMMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOIro
IIPOU3BO/ICTBA;

¢ CcpOpMUPOBAHHOCTb YMEHHUI MPOBOJIUTH BBIYUCIEHUS C MCIOJIb30BAHUEM IMOHSATHUS
""mMaccoBasi A0 BelleCTBa B pacTBope", OOBEMHBIX OTHOIICHUI TIa30B MpU XUMUYECKHUX
peakuusax, Macchl BellecTBa WM 00beMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00beMY OJIHOTO M3 YYaCTBYIOIIUX B pEaKkIMM BEIIECTB, TEIUIOBOro 3(dekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

e chOpMHUPOBAHHOCTh YMEHHH COOJIIOAAaTh TIpaBWiIa TOJIb30BAHUA XUMHUYECKOU
HoCyI0i M J1abopaTopHbIM 000pYy/IOBaHMEM, a TakXe MpaBuiia OOpallleHUs C BEIleCTBaMH B
COOTBETCTBUU C UHCTPYKLMSIMHU I10 BBIIOJIHEHUIO Ja00PaTOPHBIX XUMHUECKUX OIIBITOB;

¢ CcpOpMUPOBAHHOCTh YMEHHM MIAHUPOBATh U BBIMOIHATH XUMUYECKHIM SKCIIEPUMEHT
(pa3noxeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTeHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATbHOIO UHAUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOIO OOMEHa, KAaueCTBEHHbIC pPEaKLUU Ha
cynbdar-, kapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3agady o Temam "Mertamnsl" u "Hemeramibl") B COOTBETCTBUM C IpaBUJIAMM TEXHUKU
0€30MacHOCTH MpHU 00pallleHUH ¢ BEHIECTBAMU U JIJAOOPaTOPHBIM 000pYAOBAHUEM, IIPEJICTABIISTh
pe3yabTaThl XMMHUYECKOTo 3KCIepUMEHTa B (opMe 3amucH YpPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpPOBaTh BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

e CcPOpMUPOBAHHOCTb  YMEHUH  KPUTHYECKHM  aQHAJIM3UPOBATh  XMUMHUECKYIO
UHPOPMALIMIO, TOIYy4YaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHUKAIUH,
WHuTepHeT U 1pyrux);

¢ cpOopMUPOBAHHOCTh YMEHHI COOIIOATh MpaBUiIa HKOJIOTUYECKU I1e1eCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LEISIX COXPAaHEHUs CBOErO 37I0POBbI U
OKpYXaroIlel MpUPOJHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3JECUCTBUS HA KHUBBIE OPraHU3MbI
OTIpe/IeIeHHBIX BEIECTB, MOHUMasi cMbIci nokasatens [TIK, nmoscHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

e s OO0yyarouxcs C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbS: yMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHHUS BEIIECTB W XUMHUYECKUX
SIBIICHHIA,



® s CIIETIBIX W CIA0OBHIANIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oO0o3HadueHuit JI. bpaitns i 3anucu XuMu4eckux popMyI.
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uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaepskamue opranu4eckue coeJUHeHH
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

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




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Konrpoprbie  Ipakririeckie flliiy‘lel{l/lﬂ :)Iﬁ;)l)aI;OBaTeJIbHI)Ie
padoThI padoThI pecypes!
1 [Ipenmer oprann4eckoi XUMuH, €€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHM4eCKUX
2 coenquHenuil A. M. bytneposa, €€ 0CHOBHbIE 1
MIOJIOXKEHUS
[IpencraBnenue o kiaccupuKauu
3 opraHuyeckux Beuects. Homenkiarypa 1
(cucTemaTuyeckasl) U TpUBHAIbHbBIE HA3BaHUS
OpraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKHUH Psifg
5 Mertan u 3TaH — OpocTeuIe 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1
- OTWIIEH U IPONMIIEH — MPOCTENIINE 1
MIPEICTABUTENH AJIKEHOB
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
JTUJICHA U U3YYEHUE 