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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001IeT0 00pa3oBaHus pazpaboTaHa HA OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannn,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOl 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero oOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonux OCHOBHBIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJOKEeHUH «CTpaTerud pa3BUTHsI BOCIHUTAHUS B
Poccuiickoit ®eaepannu Ha nepuoy 10 2025 rona» (Pacnopsoxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX0/0B K pa3paboTKe NpOrpaMMbl 10 XUMUH, K ONIPEAEIICHUIO 0011Iel cTpaTeruu
0o0Oy4deHHs, BOCIUTAHUS U Pa3BUTHUS, OOYUYAIOUINXCS CPEACTBAMU YueOHOTro mpeamera «XHUMHUS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ATallOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, PUCYIINX LIETOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. ITU LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYphl YellOBEKa, a
TaK)Ke SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHON cpele.
Peanmusyercs xummueckoe oOpa3oBaHuE OOyYarONIMXCS Ha YPOBHE CPEIHETO0 OOIIETro
o0pa3oBaHUs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COJAepKaHue U MOCTPOEHHUE KOTOPOIo
ompefieNieHbl B MpOrpaMMe MO XUMHH ¢ y4€TOM cCrenu(puKd HAyKM XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MATEPUAILHOMN KU3HU OOIECTBA, a TakXKe ¢ YUETOM OOIIUX IeNel H
IPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbBI CpPEIHEro OoOIlero
obpazoBanus B Poccuiickoii @eneparmm.

XuMHs KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 POib B COBPEMEHHOU
[IUBUJIM3AIMH, B CO3/JIaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMUpOBaHNE PALlMOHAILHOTO HAyYHOTO MBIILJIEHUS, B CO3JaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KaroIeM MUpe KaK 0 €IMHCTBE MIPUPOIBI U YeTTOBEKa, KOTOpOoe GOPMHUPYETCS B XUMHH Ha
OCHOBE TNMOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U

MCKAY CTPOCHUEM BCUICCTB, UX CBOMCTBAMM Y BO3MOKHBIMH 00JIaCTSIMU MPHUMCHCHUS.



TecHO B3aUMOZEHCTBYs ¢ IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOTbEMJIIEMO
4acTbI0 MHUPOBOM KYJIBTYpbl, HEOOXOAMMBIM YCIOBUEM YCIIEUIHOTO TPYyJAa U JKU3HU KaXKI0TO
yneHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3WJaTelIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pEUIeHHe TIJ100aJbHBIX MPOOJEM YCTOHYMBOIO pa3BUTHS
YeJI0OBEYECTBA — ChIPhEBOM, SJHEPIreTUUECKON, MUIIEBOM, 3KOJIOTHYECKON 0€3011aCHOCTH U OXPAHBI
3/10pPOBBS.

B coorBercTBHM ¢ 0OOUIMMHM LEISIMH M TNPHHLIUWIAMH CpeIHEro oOmiero ooOpa3oBaHuUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUST) OPUEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxXcs, HEOOXOAUMYIO MM JJIs
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHS 00pa30BaHMs B PA3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsromiuMu  npeaMera «XHUMUS» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
XUMUsA» U «OO011ast 1 HeopraHuyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPbIX
ABJIIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHUM 10 HEOPraHUYECKON XUMUU (C BKIOYEHUEM
3HaHUN U3 001el XMMHUH) U oprannyeckoil xumun. @opMupoBaHue JaHHON CUCTEMbI 3HAHUM IpU
U3y4eHHH IpeaMeTa 00ecreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepxanus KypcoB — «Opranundeckas Xxumus» u «O011as 1 HeopraHudeckas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYEHHIO
y4yeOHOro MaTepuasia M OOYyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONM XHMMHH BEILECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUHM CTPOEHHUS OpPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX HMPEJCTaBICHUNW O CTPOCHUH BEIIECTB.
Ceenenus o0 u3yyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHMueckoil XMMHUU IMOJIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero o0pa3oBaHUs MepBOHAYaJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIINH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
M3YYEHHbIII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUsS TEOPETHUECKUH MaTepuan u
(dakTosornuecKkrue CBEACHHS O BEUIeCTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» O00y4arOIIUMCs MPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATh

3HAYCHUC TMCPpHUOAUYCCKOI0 3aKOHa C O6H.I€T€OpCTI/I‘-ICCKI/IX n MCTOHOOJIOTHYCCKHX HO3HLIHI>1,



Iy0Ke TOHSATHh MCTOPUYECKOE HM3MEHEHHME (YHKIMM ATOr0 3aKoHa — OT 00o0OImIaromei 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAK)Ke 0 XMMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomnonHsercs B Kypcax 10 wu 11 KiaccoB »sieMeHTaMH COJEp)KaHUs, HMEIOIHUMU
KYJIBTYPOJIOTHYECKHA W TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOTMIOTHCHUS 3HAHUHN, PEeIICHUS
MHTEJJICKTYaTbHBIX U KCIEPUMEHTAIBHBIX HCCIEN0BATENLCKUX 3a7ad. B 1esnom coaepkaHue
yueOHoro mpeamMera «XUMHs» TaHHOTO YPOBHS H3yY€HUS OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PrIIOCODCKUX UACH, TAKUX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOr0 MUPA, OOYCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUH MyTEM dKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXKIYy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpOoOJIeM, a Takxke ImpobiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nutane penienus 3aa4 BOCIUTAHUS, PA3BUTHS M COLIMATM3AIUU 00YJAIOIIUXCS IPUHSATHIC
IporpaMMoil Mo XMMHHM TOAXOAbl K ONPEIEICHUI0 COJAEPKAHHMS W IOCTPOEHHS TIpeaMeTa
pelycCMaTpuBalOT (POPMHUPOBAHUE YHUBEPCANbHBIX Y4YEOHBIX AECWCTBUN, MMEIOIUX 0a30BoOe
3HAUYEHHWE IS Pa3JIMYHBIX BUJIOB JICSITEIBHOCTU: pEIICHUs] MpoOiieM, IMOWCKa, aHalu3a |
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
MCCJIE0BATENbCKON IEATEbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMUK Kak HA YPOBHE OCHOBHOTO OOIIEero o0pa3oBaHus, TaK U
Ha YPOBHE CPETHET0 0011Iero 00pa3oBaHus, IPHU ONPEICTICHUN COIePKATEIIbHOM XapaKTEPUCTHKU
nuejaeil M3ydeHWs NpeIMeTa HalpaBlIEHHEM MEPBOCTENIEHHOW 3HAYMMOCTH TPaJAUIIMOHHO
npu3Haércss (OPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA U KaK OJTHOTO M3 KOMITIOHEHTOB MUPOBOM
KyabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPEACIICHUIO LETIeH N3Y4YEHUS
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CornacHo JTaHHOW TOYKE 3pEHMs TJIABHBIMHU LIEJSIMU W3Y4YEHUs MpeaMera «XuMHUs» Ha

6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:



e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKHX 3HAHMM KakK Ba)KHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUYEBbIC MOHSITHS,
(dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0O0OOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHUYECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOMN XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/71a4 U3ydyeHus MpeamMera B
porpaMMme 1Mo XUMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IIPUOPUTETAMHU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
oTa€TCs MPEIIOYTEHUE IPAKTHYSCKON KOMIIOHEHTE COJICPKaHUsI O0YICHHSI, OPHCHTUPOBAHHON
Ha MOJTOTOBKY BBIIYCKHHMKA OOIIe00pa30BaTeIbHONW OpraHU3aluy, BiIaJeIoniero He Habopom
3HaHWMA, a (PYHKIIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHUSIMH AKTUBHOTO
TIOJTyYEHUS 3HAHUH Y IPUMEHEHHS MX B PEATbHOM KHU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBia3w ¢ 3TMM Tpu W3ydeHHWH TpeaMera «XUMHS» JOMHHHPYIOIIESE 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 331a4H, KakK:

afanTanus o0yJaromuxcs K YCIOBUSM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, GOPMUPOBAHKE
WHTEIUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHHA B KOHKPETHBIX YKU3HEHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MOWCKA, aHanmm3a W 00paboTku uWHMOpMAIUK, HEOOXOMUMBIX JUIsl MPUOOPETEHHS OIBITA
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BHUTHE MTO3HABATEIILHBIX MHTEPECOB, MHTECIUICKTYATbHBIX U TBOPUYSCKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B

COOTBCTCTBHUH C ) KM3HCHHBIMHA HOTp€6HOCTHMH, HCIIOJIb30BaTh COBPECMCHHBIC I/IH(bOpMaI_[I/IOHHLIe



TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YUeOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMHUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIONINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHUH U TIPOBEICHIUH XHMUYECKOTO SKCIIEPHMECHTA,

BOCIIMUTAHHE Y 00YJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HATPABICHHOCTH XUMUU,
e BaXHOW pONMM B PEUICHWU TIJOOAIBHBIX NPOOJIEeM palMOHAIBHOIO MPHUPOIONOIB30BAHMS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB U COXPAHEHUS! MPHUPOJHOTO PABHOBECHS, OCO3HAHHS
HEOO0X0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0OPOBBIO, @ TAKXKE MPHOOPETCHUS
OIIbITa UCIIOJIB30BAHUA TTOJTYUCHHBIX 3HAaHUHU AJI IPUHATUSA TPAMOTHBIX peHIeHI/If/’I B CUTyalusiXx,
CBs3aHHBIX C XUMHWYCCKUMU SABJICHUSMU.

B y4eOHOM 1utaHe cpemHero oomero oopa3oBaHus MpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMHUHU, Ha 0a30BOM ypOBHE CPEIIHErO
obmero odbpazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce

— 34 ygaca (1 4ac B Hezem1O).



COJEPKAHUE OBbYYEHUA
11 KJIACC
OBLIASA N HEOPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTUUecKrue ypOBHH, MOJYPOBHU. ATOMHBIE opOuTany, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [ U
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOECHHs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NePUOANUYECKOr0 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BemiecTBa. XUMHMYECKass CBs3b. Buabl XMMHYecKOll CBs3U (KOBaJeHTHas
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTaJuMyeckas). MexaHu3Mbl 00Opa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3s. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeH . IOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccugukarus Heopranmueckux coeinHeHnid. HomeHkaTypa HeopraHn4eckux BeIiecTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IMYHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakIUid B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHoOBecHe. (DaKTOpbI, BIUSAIOIIHAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnexTponuTnyeckas aucconuanus. CuibHbIe W ciadble 37eKTponauTsl. Cpena BOJIHBIX
PacTBOPOB BEIECTB: KHUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PEaKIuu.



OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHs BEIIECTB M UX IMPEBPALICHUMN: JEMOHCTpanus
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOIIOJIEHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOpOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpENIETICHUE CPEellbl PAaCTBOPOB BEILECTB C MOMOILIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUNY.

Pacuérnrbie 3agaun.

PacuéTpl M0 ypaBHEHUSIM XMMUYECKHUX PEAKILIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl C MCIOJIb30BAHNEM IOHSTHS «MAacCcOBas J10JIsl BEIIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [lonoxenne HemetaiioB B lleproanueckoil cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOEHHOCTH CTpOEHUS aToMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJToTpOnUs HEMETAUIOB (Ha MpUMEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XVWMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meramnos B [lepruoaudyeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJIEKTPOXMMHUECKUM PN HANpPSOKEHUH
METaJUIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJWid, KajbIM{d, MAarHUM,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61me cnocoObl moyyeHust MeTayioB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

OKCepuMEHTAIbHbIE METObl H3y4EHHUS BEIIECTB M HX TMpEeBpallleHui: H3ydYeHHe
KOJUTeKIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PELICHHE IKCIIEPUMEHTAIbHBIX 33/1a4,
HaOJI0IGHWe W ONHUCAHHE JIEMOHCTPAILMOHHBIX M J1TaOOpaTOPHBIX OIBITOB (B3auMoOJEiCTBHE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KUCJIOT M LIENOYEH, KAUeCTBEHHBIE PEAaKIIMM Ha KaTUOHBI
METaJlIoB).

Pacuérnrie 3amaun.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE
WK 00bEMY OZJHOTO U3 YYACTBYIOIIUX B PEaKIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA

BEIECTBA) MPOJAYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.



XuMHus U )KU3Hb

Posib xumuM B 00€CTIEYeHUN SKOJIIOTUYECKOM, SJHEPreTUYECKON U MUIIEBOI OE30MaCHOCTH,
pa3BUTUU MenULUHBL. [ToHsSTHE 0 HAyYHBIX METOAAX NIO3HAHMSI BELLIECTB U XUMHUUECKUX PEAKIIUM.

[TpencraBienns 06 OOMMX HAYUHBIX IPUHIMIIAX TPOMBIIIICHHOTO NOJIYYEeHUs BaXKHEUIITNX
BELICCTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHBIE YJ00pEHUs.

XrUMHS U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX IIPENApaTOB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HMOHATHH,
TaK U NOHSTUM, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO11e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIIU3,
CHHTE3, Kiaccuukauus, NEepUOJUYHOCTh, HAONIOJIEHHE, SKCIHEPUMEHT, MOJEINPOBAaHUE,
U3MEepEeHHe, SIBJICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NYECKUE BEIMYMHBI U €AUHULIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMM14IecKasi IPOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuasoB,  CEIbCKOXO3SIMCTBEHHOE  NPOU3BOJACTBO,  MHUIIEBas  MPOMBINIICHHOCTb,
dapmainieBTUYECKass ~ MPOMBIIIJIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IPENaparos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepuasos, JNEKTPOHHAs IIPOMBIIIIIEHHOCTD,

HaHOTCXHOJIOTHH.



IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHWHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IporpaMM cpegHero oomiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJbTAaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpEHEro o01iero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEW ¥ UCTOPHYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESTENHLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIMuue IPaBOCO3HAHUS SKOJOTMYECKOW KYyJIbTYypbl M CIOCOOHOCTH CTaBUTh LENU U
CTPOUTBH )KU3HECHHBIE IUIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS MpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOMH
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLIMOKYIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM M HJAEaJaMH POCCUHCKOIO TIpa’kJaHCKOro OOIIecTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMsI, CIIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MPAKTUUECKON IESTEIbHOCTH 00yUYaOUIMXCs M0 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHUH B

KOJITICKTUBE,



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATEIILHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUS .

[IEHHOCTHOTO OTHOINEHHUS K HCTOPUYCCKOMY W HAYYHOMY HACIEAWIO OTEYCCTBCHHOM
XUMUH;

YBa)XEHUSI K IpOIeCCy TBOPUECTBA B OOJACTU TEOPUU M IMPAKTUYECKOrO MPUMEHEHHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yJbTaT MJIMTENbHBIX HAOIIOJACHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TIOCTOSTHHOTO TPY/Aa YY¢HBIX U IPAKTHKOB;

WHTEpeCa M TI03HABATCIBHBIX MOTHBOB B IIOJIYYCHHHM | TOCICAYIOMEM aHAIN3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBECHHOT'O CO3HAHUS, STUYCCKOTO MTOBEICHHUS,

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMH, CBSI3aHHBIC C XUMHUYCCKUMH SBIICHUSMH, U IPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB,;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3J0pOBOTO M 0e30MacHoro oOpasza >KW3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHnsT MpaBmil 0€30macHOTO OOpalieHusl C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU JICATEITHHOCTH;

MOHMMAHUA 1EHHOCTH TPaBWJI WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TTOCIICJICTBUH W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENIbCKONW JIESTEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAX JACATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHEe B PEIICHUW MPAKTUYCCKUX 3a/a4 CONUATbHOU

HaINpaBJIEHHOCTH (B PaMKax CBOET0 KJlacca, IIKOJbI);
MHTEpeca K MPaKTHUYECKOMY M3YUEHHUIO0 Mpodeccuil pa3iuyHOro pojaa, B ToM YHUCIIE Ha

OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHUM 110 XHUMUU,



YBOKEHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJOBOH AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHIMBUAYATHHON TPACKTOPUH 00pa30BaHusl, Oy myIei
npodeccuu 1 peanu3anui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE TPUPOJTHOM U COLIMATIBHOM Cpe/ibl;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOTIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUITHUS JIEUCTBHM, MPUHOCIIIMX BPEA OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHsI MPOTHO3UPOBATh HEOIAroNpuUsTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA

JEATEILHOCTH  DKOJOTMYECKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOJACTBOBATHCA HUMH B

T03HABATENLHOM, KOMMYHUKATHBHON M COMMAIbHON MPAKTHUKE, CIOCOOHOCTH M YMEHUS

aKTUBHO MIPOTUBOCTOSITH UCOJIOTUH XeMOpoOUH;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHS HAYKU U OOILECTBEHHOM MPAaKTUKH;

NOHMMaHMs CHeuu(pUKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €QUHCTBE IMPHUPOJbI M YEJIOBEKAa, B IO3HAHMM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH pobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYUMOCTH XWMHUH ISl COBPEMEHHOW LMBWIM3ALUMU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOU
KYJIbTYpbI, pEHIEHUH TI100aTbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIHIIMHBL,
00eCIeYeHN! YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BATh MOJydaeMble 3HAHUS IS

aHau3a U OOBSCHEHMS SIBIICHUH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHMIA,



YMEHUs eaaTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayUHBIX (DAKTOB U MMEIOILIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs IpoOieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON eSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSIM Tpy/Jla B Pa3JIMYHbIX cepax npodeccuoHaNnbHON AeATeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOGHMsI yuyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MeXnpeaMeTHbIe) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHNe, HAOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT U JIpyTHue);

yYHHMBEpcaJbHble  y4yeOHble  JeHcTBUS  (TO3HaBaTEJbHBIE, KOMMYHUKaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIbHOM KOMIMETEHIIMH 00y4aroIuxcsi;

CHOCOOHOCTh ~ OOYYalOLIMXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble YydeOHbIE ACHCTBHS B I0O3HABATEIBHOW U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMMU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU N03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHIKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AESITEILHOCTH C TIOCTABJICHHBIMU LENISIMH;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHUS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHMM W yCTaHaBIMBAaTb HUX B3alMOCBA3b, HCIIOJIB30BAThH

COOTBETCTBYIOIINEC MOHATHA OJIA 00BICHEHUS OTACIBbHBIX q)aKTOB n ﬂBHCHHﬁ;



BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KIacCHU(UKAIINHU BEIIECTB U XUMHUYECKUX PEaKIIHi;

yCTaHaBIUBATh PUYUHHO-CIICCTBEHHBIE CBSA3H MEX1Y U3Yy4aeMbIMHU SIBJICHUSIMU;

CTPOUTD JIOTHUECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHbBIE, 10 AHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMaTPUBACMBIX SBJICHUSIX, (POPMYJIHMPOBATH BHIBOJBI U
3aKJTIOYCHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, UCIIOJIb3YeMble B XUMHHM CUMBOJUYECKHE (3HAKOBHIC)
MO/IeJId, TPeo0Pa30BbIBATH MOJICIbHBIC MPEACTaBICHUS — XUMHUUECKUH 3HaK (CUMBOJI) 3JIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYECKOW PEaKIUW — TPU PEIICHUH YIeOHBIX
MMO3HABATEJIPHBIX U MIPAKTUYCCKUX 3a7a4, TPUMEHATh HA3BaHHBIC MOJICTILHBIC MTPEACTABICHUS JIJIs
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUi;

dbopMynupoBaTh LEAM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3BI TI0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

BJIQ/IeTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YUYCHHUECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOOIaTh 32 XOJIOM IIPOIecca, CaMOCTOSATEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh OOOCHOBAHHBIA OTUET O MPOJIEIaHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKON HCCIeIOBAaTeNIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBJISATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB peIIeHUs
MPaKTUYECKHX 3aJ1a4, MPUMEHEHHUIO Pa3TUYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBAThCSA B PA3IUYHBIX HCTOYHUKaX wuHGMopManuu (HAYYHO-TIOMYJSpHAs
auTepaTypa XHMHUYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
aHaJIM3UPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIOB U (POPM MpeCTaBICHUS, KPUTHYECKH OIICHUBATH
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampoCchl W TPHUMEHATH pa3jMYHbIE METOABI TpPU TOHCKE U O0TOOpe
nHpopmaIu, He0OX0MMOM TSI BRIMTOJTHEHHUST YI€OHBIX 3a/1a4 OMPEICIAEHHOTO THTIA;

npuoOpeTaTh OMBIT MCIOJIB30BAaHUSA WH(DOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (hOpMY MpencTaBiIeHHUs] HHPOPMAIUH (CXEMBI,

rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);



UCIIOJIb30BaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU

uH(poOpMalMel: TPUMEHSATh MEXKIPEAMETHbIC ((U3MYEeCKHe W MaTeMaTHUYeCKHe) 3HaKhu |
CHUMBOJIBI, (hOopMyIIbI, a00OpEeBUATYpPHI, HOMEHKJIATYPY,
HUCIIOJIB30BATh WU Hp€06pa3OBBIBaTB 3HAKOBO-CUMBOJMYCCKHUC CPCIACTBA

HarJISIIHOCTH.

OgiaieHHe YHHBePCAJIbHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3a7jaBaTh BONPOCHI 110 CYIECTBY OOCYX/1aeMOW TeMbl B XOJi€ AHUAI0Ora U/WIn AUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU IPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEJIbHOM AESATEIBbHOCTHU, IMOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUU XHMHYECKOIO
9KCHEPUMEHTa, HPAKTUYEeCKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuu y4eOHOro IMpoekTa W (HOPMYyIHpPOBATH BBIBOJBI 1O pPE3yiIbTaTaM MPOBENEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULUHI B X0/1€ 00CYXKJIeHUs 1 OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATh CBOIO IIO3HABATEJIBHYIO JIEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii alropuT™M JAE€UCTBUN NMPU BHIOJHEHUM Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESTEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNMPEIMETHBIE PE3YJIBTATHBI
11 KJIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPaKaroT:

c(OpPMHPOBAHHOCTH MTPECTABICHUN: 0 XUMUYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHOH
KapTUHBI MHpA, POJIM XMMHH B TMO3HAHUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUM MBIIUIEHUS U
KYJIbTYpbl JIMYHOCTH, €€ (QYHKIUOHAJIBLHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULIATENLHOCTh, CTENEHb

OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),



KPUCTAJZIMYECKAss  PEINETKA, THUIBI XMMHWYECKHX  PEakUud, pacTBOp,  DIIEKTPOJIUTHL,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUUECKON
aucconuanuy, nepuoandeckuil 3akol Jl. M. MenneneeBa, 3aKk0OH COXpaHEHUsI MaccChl BEILECTB,
3aKOH COXPaHEHMsI M NPEBPALICHUS SHEPrMM NPU XUMUYECKUX DPEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeKAllU€ B OCHOBE ITOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, ()aKTOJOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€3011aCHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPH ONMCAHUU HEOPTraHUYECKHUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
(GopMys BEIIECTB W YypPaBHEHUN XHUMHUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalibHBbIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKUX BEIISCTB (YrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METalJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIIeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHbIE THAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 3yieMeHToB 1—4 nepuoos [lepuonuueckoit cuctembl XumMuueckux 3nemeHToB /1. 1.
MeHzieneeBa, HCHONB3Ys TMOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAINY, «IHEPreTUYECKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XHMHUYECKUX 3JEMEHTOB U HX
COeMHEHUH o nepuoaaM u rpynnam Ilepuoandeckoil cucTeMbl XMMHUECKUX 31eMeHToB [I. .

Menneneena;



c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMKUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPTaHMYECKUX BEIISCTB PA3UYHBIX KIACCOB, TOJATBEPKIATh CYIIECTBOBAHUE T€HETHUYECKOM
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMHU C TIOMOIIBID YpPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroluxX BeHIeCTB, TeIIoBOMYy d(hdexTy peaxiuwu,
W3MEHEHUIO CTETICHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUU, YIACTHIO KaTaJIN3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3IUYHBIX THUIIOB, MOJHBIC
U COKpallEHHbIE YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuu UAYT 10 KOHIIA,

c()OPMUPOBAHHOCTh YMEHUW TPOBOAMUTH PEAKIUH, TOATBEPKIAIONINE KAadeCTBECHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS JICKTPOHHOTO OallaHCa ATHX PeaKIuii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUICCKUE MPOIIECCHI, JICKAIIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
Mpe/CTaBICHUH 00 OOIMX HAy4YHBIX MPUHIHUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIIOIH30BAHUEM TTOHSTHUS
«MaccoBasi 0N BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XHUMHUYECKUX
PEaKIusaX, MacChl BEIIeCTBa WM 00hEMa ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO U3 YYAaCTBYIOIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiu Ha OCHOBE
3aKOHOB COXPAHEHUS MAcChl BEIICCTB, MTPEBPALICHUS M COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHH COONIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
71ab0opaToOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiia OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU 110 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYICCKUX OIBITOB;

c()OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIMOJNHATE XHMHYECKUH JKCICPUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallM3aTopa, OMPEICIICHUE CpPEeJlbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3IMYHbIX (aKTOPOB

Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha



cynbhar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3azady no temaM «Meramwie» U «Hemeramisl») B COOTBETCTBUM C IIPaBWJIAMU TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYIOBAHUEM, NIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
[I0JIy4aEMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYyTux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/EHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUSI HA JKHUBbIE OPraHU3MBbI
onpeAenEéHHbIX BEUIECTB, MOHMMAs cMblca nokasarens I1JIK, noscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE IPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIINXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO

cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyiL.



TeMaTrnuyeckoe NJIAHKPOBAHUE

Ne KoaunyecTBo yacoB
DJIeKTpOHHbIe (1M (ppOBHIE)
n/ | HaumeHoBaHMe pa3/iesioB U TeM NMPOrPaMMbI Konrpoanupl | IIpakruuec
Bcero o0pa3oBare/ibHbIE pecypchl
L e paboThbI KHe padoThbl
Pasznea 1. Teopernyeckue 0CHOBbI XMMHUH
Crpoenue aromoB. [lepuonnueckuii 3akoH u
1.1 [Iepunonnueckas cucrema XUMHIECKUX 31eMeHToB Jl. 1. 3 bubmuotexa LIOK https://myschool.edu.ru/
MenneneeBa
1.2 | Crpoenue Bemectsa. MHOroo0pasue BelIecTB bubmuotexa L{OK https://myschool.edu.ru/
1.3 XUMUYECKHE PEaAKIIUN 1 1 bu6mmoreka LIOK https://myschool.edu.ru/
Wroro no pazaeny 13 bubmuotexa LIOK https://myschool.edu.ru/
Pasznen 2. Heopranuueckasi Xumust
2.1 Mertamib 1 bu6mmoreka [1OK https://myschool.edu.ru/
2.2 | Hewmeramibl 1 1 bu6mmoreka [1OK https://myschool.edu.ru/
2.3 CBs13b HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB bu6muoteka I{OK https://myschool.edu.ru/
Wtoro no pazaeny 17 bubnuotexa L{OK https://myschool.edu.ru/
Pasnen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4 bu6mmoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHoypounoe miianupoBanue 11 kiace

Koan4yecTn Jlara
Ne DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XHUMHYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIis aTOMOB 1 bubnmoreka IIOK https://myschool.edu.ru/
[Tepuoguueckuii 3akoH u llepuonnueckast cuCTeMa XUMUYECKUX JIEMEHTOB

2 p P N . 1 bubauoreka IIOK https://myschool.edu.ru/
1. 1. MeHneneeBa, ux CBsI3b ¢ COBPEMEHHOM TEOPUEN CTPOECHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX JIEMEHTOB U MX

3 COCIMHEHUH 10 TpyNnaM U nepruojam. 3HaYeHUE MePUOANUECKOTO 3aKOHA U | bubnuorexa LIOK https://myschool.edu.ru/
cucTteMbl XuMuieckux 3eMeHToB .M. Menaeneesa B pa3BUTUN HAyKU
CrpoeHue BeniecTBa. XMMUYECKas CBSI3b, €€ BUJIbl; MEXaHU3MbI 00pa30BaHuUs

4 p . ’ ’ p 1 bu6mmoreka I{OK https:/myschool.edu.ru/
KOBaJICHTHOM cBsi3u. Bogoponanas cBs3b
Banentnocts. DnekrpoorpunarenbHocTh. CTeneHs okuciaeHus. Bemecra

5 pooTp 1 bu6mmoreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS
[TonsiTue 0 nUcTIepCHBIX cucTeMax. VICTUHHBIE U KOJUTOUIHBIE PACTBOPHI.

6 p p p 1 bu6mmoteka 1{OK https://myschool.edu.ru/
MaccoBas 107151 BelecTBa B pacTBOPE
Knaccudukanust 1 HOMeHKIIaTypa HEOPraHUIECKUX COSTMHEHUI.

7 ¢ P p 1 bu6mmoteka 1{OK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b HEOPraHUUECKUX BEIIECTB, PA3JIMUYHBIX KIACCOB
Knaccudukanus XuMHYECKUX PEeaKIMil B HEOpraHMIeCKO 1 OpraHu4ecKoi

8 XUMHH. 3aKOH COXPAaHEHHS MACChl BEILIECTB; 3aKOH COXPaHEHUs U 1 bubnuorexa LHOK https://myschool.edu.ru/
MIPEBPAIICHUS YHEPTUN TTPU XUMHUECKUX PEAKITUIX

9 CxopocTts peakmun. OOpaTuMbie peakiuiu. XUMUYECKOE PaBHOBECHE 1 bubmmoteka [{OK https://myschool.edu.ru/
[TpakTueckast pabota Ne 1. «BnusiHre pa3nudHbIX (JaKTOPOB HA CKOPOCTh

10 p . P p b p p 1 bu6nuoreka I{OK https:/myschool.edu.ru/
XUMHUYECKON peaKIuu»
DnexrponuTrdeckas gucconuanud. [loastre o BogopoxHoM mmokasareie (pH

11 P p (pH) 1 bubmuoteka 1{OK https://myschool.edu.ru/

pactBopa. Peakiuu nonHoro ooMeHa. ['uponus opraHndeckux u
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HCOPraHNYCCKHX BCUICCTB

OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. [loHsaTrue 00 3nexTponmse

12 . 1 bu6mmoreka I{OK https://myschool.edu.ru/
pacruiaBoB ¥ pacTBOPOB CoOJieH

13 KonTponbHas pabota no pasneny «TeopeTuueckrue 0OCHOBBI XUMHM 1 bubnmoreka IIOK https://myschool.edu.ru/
Merauibl, ux nojsoxxeHue B [leproguyeckoit cuCTEME XUMHYECKHUX

14 anemeHnToB [[. 1. MenneneeBa u 0cCOOEHHOCTH CTpOEeHUS aTOMOB. O01IIHE 1 bubmuoreka [1OK https://myschool.edu.ru/
(hu3MYeCKHUe CBOMCTBA METAILJIOB

15 CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psil HAPSAKEHUM METAJIIIOB 1 bubnmoreka IIOK https://myschool.edu.ru/
XHUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPpUH, KaJInil, KaJbIIUU

16 . - . (narpui, ’ ’ 1 bubmoreka ITOK https:/myschool.edu.ru/
MarHui, aJJlOMUHUN) ¥ UX COSAMHEHUIN

17 XHUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCTUHEHUH 1 bu6mmoreka 1{OK https://myschool.edu.ru/

18 XUMHUYECKHE CBOMCTBA IIUHKA, KeJIe3a U UX COCANMHCHUM 1 bu6mmoreka 1{OK https://myschool.edu.ru/
ITpaktrueckas padora Ne 2. "Pemenue skciepUMEHTAIBHBIX 3a1a4 110 TEME

19 P " P P 1 bubnuoreka IIOK https://myschool.edu.ru/
«MeTtab»
Hemeramnsl, ux nonoxkenue B Ileprogndeckoil cHCTeME XUMHUYSCKUX

20 ’ P 1 bubmuoreka ITOK https:/myschool.edu.ru/
anemenToB [I. 1. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®du3nyecKrue CBOMCTBA HEMETAIOB. AJUIOTPOIHS HEMETAJIIOB (Ha IpUMepe

21 P ( pHMEp 1 bu6mmoteka 1{OK https://myschool.edu.ru/
KHCJIOpOJa, cephl, pocdopa u yriepoaa)

22 XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX COCAUHEHHI 1 bu6mmoreka 1{OK https://myschool.edu.ru/

23 XuMu4eckue cBoicTBa a3oTa, (hocoppa U UX coeTMHEHUN 1 bubnuorexa LHOK https://myschool.edu.ru/

24 XHUMHUUYECKUE CBOMCTBA yIIIEpOa, KPEMHHUS U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 [IpuMmeneHne BaXXKHENIINX HEMETAJUIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O06o0meHre U cucTeMaTu3alus 3HaHui o Teme «Hemerambr». Berauciaenus

26 . . 1 bu6nmoreka I{OK https://myschool.edu.ru/
[0 YPAaBHEHUSIM XUMUYECKUX PEAKIUNA U TEPMOXUMHUUYECKUE PACUETHI
ITpakTiueckas padora Ne 3. «PemeHue sKCIepUMEHTAILHBIX 3a4a4 110 TEME

27 " P " P P 1 bubmuoteka 1{OK https://myschool.edu.ru/

Hemeramsr"»
28 KontponbsHas pabora o remam «Metamisi» 1 «HemeTtannbi» 1 bubnuorexa LHOK https://myschool.edu.ru/
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HeOpFaHI/I‘-IeCKI/Ie N OPraHn4CCKHUEC KUCIIOTHI. HeOpFaHI/I‘-IeCKI/Ie n

29 1 bubmuoreka [1OK https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AwmborepHbie HEOPraHUYECKUE U OPTraHNYECKUe coequHeHMs. [ eHeTnueckas

30 Porep p p A 1 bu6mmoreka I{OK https://myschool.edu.ru/
CBSI3b HEOPTraHWYECKHUX U OPraHUYECKUX BEIECTB
Poap xumuu B o0ecrieueHUN SKOJIOTHYCCKOM, SHEPIeTHUYCCKON U IMHIIEBOM

31 P - 1 bu6mmoreka 1{OK https://myschool.edu.ru/
0€30IMaCHOCTH, PA3BUTHUH MEIUIIUHBI
[Ipencrapnenus 06 0OMKUX HAYYHBIX MIPUHIKIIAX POMBIIUICHHOTO

32 pe g B i pHHt p 1 bubmuoreka [1OK https://myschool.edu.ru/
MTOJTYYCHHS BAXKHEHIITINX BEIESCTB

33 UYenoBek B MUpeE BELIECTB U MATEPUAIIOB 1 bubmuoteka LIOK https://myschool.edu.ru/

34 XHMHS U 310pOBBE YEIIOBEKA 1 bubmuoreka LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYHEHUKA

1. Xwumus, 10 xnacc 6azoBsiii ypoBeHs / Pynsutuc [E., ®enpaman @.I/ Mocksa «lIpocsemenue», 2018 1.

2. Xwumwst. 3amagauk ¢ «momorraukom» 10-11 xkmacest / I'apa H.H., ['abpycesa H.1.

METOAUYECKHUE MATEPUAJIBI JIJ1S1 YUUTEJIA

1. IO.H. Kazanues. Xumus. «KoHCTpyKTOp» TeKymiero koHTposst 11 kiacc (mocodue ams yauTens).
2. H.H. T'apa. Xumus. Ypoku B 11 kitacce (mocodue aist yauTesns)

3. A.M. Papeuxwnii. Xumus. [{unaxkrudeckuit marepuain 10-11 kiaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u caliT 1y yautens «Sl uay Ha ypoK XUMHH

http://him.1september.ru Enunas xomnekuus LIOP: IlpeamerHast koyutekuus «XuMusi»

http://school-collection.edu.ru/collection/chemistry EctecTBenHo-HayuHbIe sKcIepuMeHTHI: XxuMus. Komnekuust Poccuiickoro o01eo0pa3oBareibHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onumnuana mkoIbHUKOB [0 XUMHU

http://chem.rusolymp.ru Oprannueckas XuMusi: 3J€KTPOHHBIM yUeOHUK 1JIs CPETHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JI€KTPOHHBIA y4eOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJUIEIK: XUMHUS

http://www.chemistry.ru JlucraHIIMOHHAas OIMMIMA/A 10 XUMHU: TEIIEKOMMYHUKAIIMOHHBIN 00pa30BaTeNIbHBIA MPOEKT






