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MHOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoii denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOl 00pa30BaTEIbHOM MPOrpaMMbI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yomux OCHOBHBIE
o0Opa3oBaTeNibHbIE IPOrPaMMBbI, 1 OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacniopsbkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJX0/I0B K pa3padOTKe MPOrpaMMBbI 10 XUMHH, K OTIPEICTICHUIO OOIIEH CTpaTerun
0o0y4deHHs, BOCIUTAHHS U Pa3BUTHUSL OOYYAIOIIUXCS CPEICTBAMU y4eOHOro mpeameTa «XHUMUS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIONy4yaeMoOe BBITyCKHHUKaMu  00IIeo0pa3oBaTeIbHOM
OpraHM3aIy, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX 1IETOCTHOU CUCTEME XUMUYECKOT0 00pa30BaHus. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIICH KyIbTYphl YellOBEKa, a
TaKk)Ke SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOAHON cpene.
Peanmuzyercs xummueckoe oOpa3oBaHuE OOyYaroOmMXCsi Ha YPOBHE CpEAHEro 0OIero
00pa3zoBaHus Cpe/ICTBAMH YY€OHOTO TIpeaMeTa « XUMHUSI», COJEPKAHUE U TTOCTPOEHHUE KOTOPOTO
ompejieNieHbl B MPOrpaMMe MO XUMHH ¢ y4€TOM CrenupUKd HAyKH XUMUHU, €€ 3HAYeHUS B
MO3HAHUK TIPHUPOJIBI U B MATEPUAIBHON JKU3HU OOINECTBA, a TakKe ¢ y4ETOM OOIMMX Lened u
MPUHITMIIOB, XapaKTEePU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPETHEro OOIIEero
obpazoBanus B Poccuiickoii deneparmm.

XuMHs KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 POib B COBPEMEHHOU
[UBUJIM3AIMHN, B CO3JaHUU HOBOW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIQJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIICHUSI, B CO3/ITaHNE IIEJIOCTHOTO TIPEICTABICHHS

00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe POpMUPYETCS B XUMHUH Ha



OCHOBE IOHMMAaHHUs BEIIECTBEHHOIO COCTAaBa OKPYXKAKOIIET0 MHpa, OCO3HAHUS B3aWMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTMU PUMEHEHUS.

TecHo B3aUMOACHUCTBYs C APYTUMH €CTECTBEHHBIMM HayKaMH, XMMUS CTAJIa HEOThEMIIEMOM
YacTbI0 MUPOBOHM KYJIbTYpbI, HECOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXIO0ro
yieHa oOmiectBa. CoBpeMeHHass XHMMHsS KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pEUICHHE TIJI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHA
YeJI0OBEYECTBA — CHIPbEBOM, YJHEPTETUUCCKOM, TUIIIEBOM, IKOJIOTUIECKOM OE30MaCHOCTH U OXPaHbl
310pPOBBSI.

B coorBercTBUM C OOmIMMH I€JSIMH M TNPUHLIUIAMHU CpeIHEro ooiiero odpazoBaHus
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi yPOBEHb U3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIBTYPHYIO TOATOTOBKY OOYYaroIIMXCs, HEOOXOAMMYIO MM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisitoliuMu  ipeMera «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUSI KOTOPbIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HAHWH U3 00IIel XUMHH ) M OpraHndeckoi XuMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MTPU
U3YYEHUHU IpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUIN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O01mmas 1 HeopraHuyecKkas
XUMHUSA» cHOpMUpOBaHA B MPOrpaMMe M0 XUMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K U3YUYEHUIO
yueOHOro Marepuaiga M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHH BEIIEeCTBa
paccMaTpUBalOTCs Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHs OPraHMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U JJIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeEIIECTBaxX HArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB JO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa30BaHUsS MEpBOHAYAJIbHBIE
NPECTaBICHUS O XUMUYECKOM CBS3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUsi B MpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHMsS TEOPETHUYECKUN MaTepuanl Hu
(akTOJIOTMUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce

«O61ua;1 U HCOPraHUWYCCKass XHUMUS» 06yqa}01m/1Mc;1 npeaoCTaBIACTCA BO3MOXHOCTE OCO3HATH



3HA4YEHUE MEPHOAMUYECKOrO 3aKOHa € OOIIETEOPETUYECKMX M METOJOJOTMUYECKUX IO3ULHM,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT 00oOIaroumei 1o
OOBSACHSIOLIEN U IPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUH O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUM, CBOWCTBAX U
IPUMEHEHHH, a TAKKE 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
jJononHsercs B Kypcax 10 um 11 kmaccoB aneMEHTaMHM  COJEp)KaHUs, HMEIOIUMU
KyJbTYpPOJOTMYECKHI M MPHUKIAAHON XapakTep. OTHU 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aUMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpblBaloT €€ poib B I103HABaTEJIbHOW U
IPAaKTUYECKOM JEATEIIbHOCTU YEIO0BEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHsI K IPOLIECCY
TBOPYECTBA B 00JIACTH TEOPUHM M NMPAKTUYECKUX MPUIOKEHUH XMMHUH, TIOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIsl TONOJHEHUs 3HAHUM, peleHus
MHTEJUIEKTYaJbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIEAOBATENbCKUX 3a1ad. B menom copepikanue
y4eOHOTo mpeamera « XUMHS» JaHHOTO YPOBHS M3YYCHHUs OPHUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI ISl TIOHUMaHUsI (PUIOCOPCKUX HIIEH, TaKMX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPIaHUYECKOI'0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM U CTPOECHUEM, 103HABAEMOCTb IIPUPOIHBIX SIBICHUH ITyTEM HSKCIIEpUMEHTA
U PEIICHHUS TNPOTUBOPEYMH MEXKIy HOBBIMH (PAaKTaMH M TEOPETHUYECKUMH MPEIITOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPTreTUYECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI U MaTepHAIIOB.

B nnane penienus 3a1a4 BOCOUTaHUS, Pa3BUTHS M COLMAIN3ALUHN 00yUYarOIUXCsl IPUHATHIE
IPOTPaMMOM 10 XWMHUH TOAXOJBl K OIPENEICHUIO COJEPXKAHWA W TIOCTPOCHHUS NpeaMeTra
IpelycCMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCANbHBIX YYEOHBIX AECWCTBUN, MMEIOLUX 0a30Boe
3HaYeHHE JUId PaA3IMYHBIX BUJIOB JIEATENBHOCTH: pEUIeHHs MpoOsieM, MOUCKAa, aHalu3a WU
0o0paboTku HH(OpPMALUK, HEOOXOOUMBIX JJISI MPHOOPETEHUs OmNbITa MPAKTUYECKOH U
UCCIIEIOBATEIILCKON ACATEINBHOCTH, 3aHIMAIOIIEeH BYKHOE MECTO B TIO3HAHUH XUMHH.

B mpakTuke npernogaBaHusi XMMUH KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs, TaK U
Ha YpOBHE CpEAHEro o011ero oopa3zoBaHus, IpH ONpeAETICHUN COAECPKATEIbHON XapaKTepUCTUKU
Heneil M3ydyeHus TIpenMeTa HampaBIeHUEM MEpPBOCTENIEHHOW 3HAUYMMOCTH TPAaTUIMOHHO
npu3HaéTcsi  (GOPMHPOBAHWE OCHOB XHMHYECKOW HAyKHM Kak o0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUIECKOH ACATEITHPHOCTH YeJIOBEKA M KaK OJTHOTO M3 KOMITOHEHTOB MUPOBOM
KynbTypbl. C METOJMYECKOM TOUKHM 3PEHUs TaKoW IMOAXOJ K ONPEAETCHUIO Lelel H3ydeHUs

npeamMeTa ABJIACTCA BIIOJIHC OITpaBAaHHBIM.



CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIENIIMU HU3Y4YeHHs IpeaMmeTa «XuUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmHupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIEeH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH WX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnii, HeOOXOIUMBIX IS MIPHOOPETEHUSI YMEHHUI OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJEC, B MPAKTHUECKOHN H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Ha coBpemeHHOM »JTame B TPENOJABAaHWH XWMHH B OOJBIICH CTCIEHH OTIAETCS
MPEIIOYTEHUE MPAKTHYSCKON KOMIIOHCHTE COJEp)KaHUS OOYYCHHs, OPHCHTHPOBAHHOW Ha
MOJTOTOBKY BBITYCKHUKA 0O0IIe00pa30oBaTeIbHOM OpraHU3aluy, BIAACIONIET0O He Habopom
3HaHWM, a (PYHKIHMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCO0OAMH U YMEHUSMU AKTHBHOTO
TIOJTyYEHUS 3HAHUH Y IPUMEHEHHS MX B PEATbHOM KHU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBsa3w ¢ 3THM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 331a4H, KakK:

eamanTanysl OOydJalONMXCS K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOIIETOCS  MHpAa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHWH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

e opmupoBaHue y OOYYArOMIMXCS KIIOYEBBIX HABHIKOB (KIIFOUEBBIX KOMIIETECHIINN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKA, aHaimu3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAKKe I OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpTaHHW3M YeJIOBEeKa U TPUPOJHYIO CPEINy;

® pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIE 3HAHUA 10 XUMHUU B

COOTBCTCTBHUHU C )KM3HCHHBIMH HOTp€6HOCTHMH, HCIIOJIB30BaTh COBPECMCHHBIC I/IH(bOpMaI_[I/IOHHLIe



TEXHOJIOTHH JIJIs TIOMCKA M aHaJIN3a y4eOHOH W HaydHO-TIONY/IIPHON HH(OpPMAIK XUMHUIECKOTO
COJICPIKAHUS;

e hopMHpOBaHUE U PA3BUTHE Yy O0YUYAONIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH IIAHUPOBAHUH U IMPOBEICHUN XHMHYECKOTO KCIICPUMEHTA;

eBOCIIUTAaHHE Yy OOy4aromMxcsi YOSKAEHHOCTH B TyMaHUCTUYECKON HAIpaBICHHOCTH
XUMUHM, ©€ BaXHOW pOJIM B  pEIICHHH TJ0OaJIbHBIX  MPOOJIEM  palMOHAIBHOIO
IPUPOJIONOIL30BAHUS, TOMOJHEHUS SHEPreTHYECKHX PECYpPCOB M COXPAHEHUS IMPHPOIHOIO
paBHOBECHSI, 0OCO3HAHUSI HEOOXOIMMOCTH OEPEKHOTO OTHOILIEHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO,
a TAKXeE HpI/IO6pCTeHI/I$I OIIbITA HUCIIOJIB30BAHUA HOJIy‘-IeHHI)IX 3HaHHﬁ JJIA HpI/IHSITI/IH FpaMOTHI)IX

peH_IeHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUSAMU.

Pabowas mporpamma cocraBieHa C yd4eToM paboueil mporpaMmbl BOCIUTaHWsA. B 1urane
peanu3aniy NepBOOYEPETHBIX 8OCHUMAMENbHbIX U PA3BUBAIOIINX (PYHKIUH ETOCTHON CUCTEMBI
cpenHero ooduiero oopa3oBaHus NPU U3YYECHUH MpeaMeTa « XUMUs» Ha 0a30BOM ypOBHE 0COOYIO
aKTYaJIbHOCTh IPUOOPETAIOT TaKUe LEJU U 331a4H, KaK:

epa3BUTHE OOIICNPUHATHIE HOPMBI IOBEICHUS, MpPaBWI OOMIEHHS CO CTApPIIUMHU
(Yy4uTensMu) U CBEpCTHUKAMH (IIKOJIbHUKAMH), IPUHIUIIOB y4eOHOW AUCHUIUINHBL;

® Pa3BUTHE MOPAJIBHOI'O CO3HAHMS U KOMIIETEHTHOCTH B PEILICHMH MOPaJIbHBIX NMPO0JIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOPA;

® [ICTI0JIb30BAHNE BOCITUTATEIBHBIX BO3MOXHOCTEN CoJiepKaHusl yueOHOro MpeaMeTa yepes
JIEMOHCTPAIIHIO JETSM ITPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS;

¢ hopMupoOBaHHE IIEHHOCTH 3JI0POBOrO M 0€30MacHOro obpasa >KM3HH; YCBOCHHE NPaBHII
WH/IMBUIYAIbHOTO W KOJUIEKTHMBHOTO O€30ITaCHOTO TMOBEJEHHSI B YPE3BBIYAWHBIX CUTYaIUSX,
YIPOXKAOIIUX KU3HU U 3J0POBBIO JIFOAEH;

® BOCTIHTaHNE YOSXKIAEHHOCTH B IMIO3HABAEMOCTH SIBIICHUH MPUPOJIBI, YBAKEHUS K MPOIIECCY
TBOpYECTBA B 00JACTH TEOPETHUECKUX M MPHUKIIAJIHBIX HCCICIOBAHUN B XUMHH, (popMUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® MHUIIMUPOBAHUE U TIOJJICP’KKA UCCIIEIOBATEIbCKON ACITEIPHOCTH IIKOJIBHUKOB B paMKax
peanu3al MMU WHAMBUIYAIbHBIX M TPYIIOBBIX HCCIEI0BATEIbCKUX IMPOEKTOB, UTO JaeT
MIKOJbHUKAM BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSITENIHOTO PEIICHUS TEOPETHYECKOU
npoOJIeMbl, HABBIK TE€HEPUPOBAaHUS M 0(DOPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO

OTHONIICHUSI K YYXHUM HAesIM, OGOpMIEHHBIM B paboTax Jpyrux HccienoBaTenell, HaBbIK



MyOIMYHOTO BBICTYIUICHUS Mepe] ayAUTOPHUEH, apryMEeHTUPOBAHUS U OTCTAUBAHMSI CBOCH TOUKHU
3peHus;

®pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOECHHUS 00IEUEIOBEUECKUX LIEHHOCTEN;

® Pa3BHUTHUC MMO3HABATCIIbHBIX UHTCPCCOB, UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€ﬁ
oOyyaromuxcs, (HOpMUPOBAaHME y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3oBaHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHMIO YCIEUIHOW MpodeccHOHANbHOM U OOLIECTBEHHON
JESTEIbHOCTH, OTBETCTBEHHOI'O OTHOILEHUSI K CBOEMY 370POBbIO M MOTPEOHOCTH B 340POBOM
o0Opase Ku3HHU;

e popMHupoBaHUME YMEHHI W HaBBIKOB PAa3yMHOTO MPHUPOOIOJIb30BAHUS, Pa3BUTHE
HKOJIOTUYECKON KYJIbTYphl, MPUOOPETEHHE ONbITa OOIIECTBEHHO-TIONE3HON HSKOJOTUYECKOU

IEATEILHOCTH.

B y4yeOHOM mtane cpeanero oOuiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTecTBEeHHO-HAYyUHbBIE TTPEIMETHI».

OO011ee 9nCIIO YacoB, OTBEACHHBIX VISl U3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE CPEIHETO
obmero oopazoBanusi, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce

— 34 4aca (1 gac B HeziemIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[Ipenmer opranuyeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE M 3HAUYCHHE B IMOJYYECHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC TOJIOKEeHHS. CTPyKTypHBIE (DOPMYJIBI OPTaHWYECKUX BEIIECTB. | omomorus,
n30MepHsa. XUMHUUECKas CBS3h B OPraHUYCCKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o kiaccupuKaluu OpraHnuecKux BemlecTs. HomeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BAKHEHIIIUX IPEICTaBUTENEH KIIacCOB
OpTraHUYECKHUX BEILECTB.

DKCIEepUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB M UX MPEBPAIICHUN: 03HAKOMIICHHE C
o0Opa3liaMu OpraHWYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO

MPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuU (MJIaBiIeHHUE, OOYTJIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTaBUTENN AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOIMCTBA (peakluy 3aMeIlIeHUs] U TOPEHNs),
HAaxO’KJICHUE B IIPUPO/JIE, IIOJYYCHHUE U IPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI pAll. DTWIEH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metminOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AUETuieH —
MPOCTEHIINNA MpPEeCTaBUTENb aJIKUHOB: COCTaB, CTPOeHHE, GU3NYECKUE U XUMUYECKUE CBONCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJTyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUS), TOJIyY€HHE M TNpUMEHeHHue. Toxyon. cocmas, cmpoeHue,

qbus’uqecmte U Xumugeckue ceolucmed (peam;uu cajlloceHupoearnusl u HumpoeaHuﬂ), noJjiydyenue u



npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHUecKas CBSI3b MEXIy  YIJIICBOAOPOIAMH,
MPUHAJICKAITIMHE K Pa3TUIHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYCCKUH,
KaTaIMTHYeCKui), mmponu3. [IpoaykTel mepepaboTkn HedTH, WX TPUMEHEHHE B
MPOMBINIJICHHOCTH | B ObITY. KaMeHHBIN yrojbh B MPOIYKTHI €r0 MepepaboTKy.

DKCTepUMEHTAIBHBIE METOJIBI U3YYCHHS BEIIECTB W MX MPEBPAIICHUN: 03HAKOMIICHUE C
o0pa3iaMu TIacTMacc, KaydyKoB U pe3uHbI, Koyutekuuu «HepTb» u «YToib», MOICTHpOBaHUE

MOJICKYJ YTJIE€BOAOPOAOB M TaJIOI'C€HOIIPOMU3BOJHBIX, ITPOBCIACHHUC IPaKTHUYECKON Da6OTBI:

MOJYYECHHE ITUIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO

N3 UCXOAHBIX BCIICCTB WKW IPOJYKTOB peaKHI/II/I).

Kucaopoacoaepxamme oprannyeckie CoeiNHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHE, (U3NYECKUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJlaMH, T'aJOT€HOBOJOpPOJIaMHU, FOPEHUE),
IpUMeHeHne. BoopoaHbIe CBA3M MEKy MOJIEKYJIAMH CIUPTOB. J[eficTBHE METAaHOJIA U ATAaHOJIA
Ha OpraHu3M 4Y€eJI0BEKA.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHe U
XUMHYECKHE CBOMCTBA (B3aUMOECUCTBUE CO IIEIOYHBIMU METalJIaMH, KaUeCTBEHHAs peaklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
JTUJICHTIIUKOJIS.

®deHout: cTpoeHUe MOJIEKYIbl, (PU3HYeCKHe U XMMUYecKHue cBOMCTBa. TOKCMUHOCTh (peHoa.
[Tpumenenue denona.

Anpaeruapl U kemouwvl. DopManbAeruj, aueTAIbIETH]: CTpPOeHUe, (QU3nYecKue Hu
XUMHUYECKHE CBOMCTBa (peakluu OKHCICHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHBIC PEAKIUH),
MIOJIy4eHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE TpeniebHble KapOOHOBbIE KUCIOThI. MypaBbuHas U YKCYCHasi KHCIIOTHI:
CTpOEHUE, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME TS KiIacca KUCIIOT, PEaKIus
TepuUKaMK), TOoJNydyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX

MOIOIIIeE IEUCTBUE.



CrnoxHble 3QUpbl KaK NPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I'MApoIn3 ClaoXKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYTraeBoapl: coCTaB, KIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MoJucaxapuibsl). ['moko3a —
IPOCTEHIIMA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBolicTBa (B3aumozeicTBue ¢ rugpokcusom meau(Il), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBiIeHUE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
Oouonoruueckas posib. @orocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman n nesmnonosa Kak npupoassie noaumepsl. CTpoeHne Kpaxmalila U LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHEe CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHUI: NpOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAuyeCTBEHHbBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuiaoM Mmenu(ll)), MHOroaroMHsIX
cnupTOB (B3auMmojeiicTBue rauuepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom meau(1l), B3anmoneiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOWCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHrble 3amaumn.

Bbluucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MIPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJHOIO
U3 UCXOJHBIX BEIIECTB WIH MIPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeMHeHus. PU3nUecKne U XUMUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe MHIKMHA). buojormuyeckoe 3HaueHHWE AMMHOKMCIIOT.
[TenTuae!.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCITKHU.

OKCrepUMEHTAJIbHBIE METOJIbl U3YYEHHUs BEIIECTB M UX MpeBpalleHHi: HaOM0JeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE

peaxiuu OEIKOoB.

BbicokomosiekyisipHble coeJUHEeHUs
OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEOHAsS MOJeKyispHas Mmacca. OCHOBHbIE

MECTO/J bl CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — MOoJIMMEpHU3aluAa U MMOJUKOHACHCA .



OKCIIEpUMEHTAIbHbIE METO/ABl U3YYECHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIICHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IMOHATHH, TaKk U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, TUMOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEHUE,
3KCHEPUMEHT, MOJECIUPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUYECKHIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHHUSL.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

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

TexHOoIorus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOI'O MUTAHUs, MOIOIIIME CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MTpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX

BOJIOKOH.

11 KUIACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

Teoperu4yeckue OCHOBbI XUMMHU

XuMUYecKud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemenTsl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAIsIM B aTOMax AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOOB.
DneKTpOHHas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CHUCTEMbl XHUMHUYECKHUX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB

[0 IrpymIiaM u rnepruoaam. 3HadeHUE NepuoaANYCCKOro 3aKOHa B pa3BUTHU HAYKHU.



CtpoeHue BemecTBa. XHWMHYECKass CBsI3b. BUIbI XHUMHYECKOW CBs3U (KOBAJICHTHAs
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA W TOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpOOTpULATENBHOCTh. CTeNeHb OKUCIIEHN. IOHBI: KATHOHBI ¥ aHUOHBI.

BemecTBa MOJNEKYISPHOIO U HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTvie 0 aucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBast 10
BELIECTBA B PaCTBOPE.

Knaccugukarus Heopranmaeckux coenHennii. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
I'eneTndeckas CBA3b HEOPraHUYECKUX BEIIECTB, IPUHAAICKALIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XMMHUYECKUX peaklUil B HEOPraHUYECKOHM U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (QakTopoB. OOpaTUMble pEaKlUU.
Xnumuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHE XMMHYECKOIO DPABHOBECHS.
[Tpunnun Jle [latense.

OnekrponauTnueckas aucconuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KHUCJIasl, HEUTpaIbHas, IIETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METO/ABl M3YyUEHUS BEIIECTB U UX IPEBPALLEHUM: JIEMOHCTPALHUS
tabmuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0JAeHHEe U ONHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
OIIPENIETICHUE CPElbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIbHOIO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBe/IeHUE MPaKTHUUeCKOll paboThl «BnusHue pa3nuyHbIXx (AKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINH.

PacuérHble 3anaum.

Pacu€rbl 10 ypaBHEHUAM XUMHUYECKHUX PEAKIIHIL, B TOM YHCIIE TEPMOXUMHUUECKUE PACUETHI,

pvaéTBI C UCITIOJIB30BAHUEM ITOHATHA «MacCCOBas JOJIA BEHICCTBA.

Heopranuueckass xumust



Hemeramnsl. [lonoxxenue nemeraiuioB B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3MUECKHE CBONCTBA HEMETAJUIOB.
AJToTponusl HEMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAIITUX KUCIOT, BOJIOPOTHBIX
COCIMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMHUYECKUX 3JIeMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUECKUN psiJi HalpsLKEHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJWi, KajabIlMd, MAarHWM,
QTIOMUHHH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

O6mme cocoObI MoTyYeHusI MeTaJUI0B. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3y4YeHHUs BEHIECTB M WX NPEBPAIICHHUN: H3yYCHUE
KOJUICKIIMU «MeTalJIbl U CILIaBbI», 00pa3I[OB HEMETAILIOB, PEIICHHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HaOJIOJICHUE M OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCH/IA ATFOMUHUSI C PACTBOPAMH KHUCJIOT M MIENOYEH, KAUeCTBEHHbIE PEaKIIMN Ha KaTHOHBI
METaJlIoB).

PacuétHpie 3agaun.

Pacuétbel Macchl BemiecTBa Uil 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacu&Thl Macchl (00bEMa, KOJTMYECTBA

BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIN OJJHO U3 BELIECTB UMEET IPUMECH.

XuMuA 1 )KU3Hb

Ponp xumMun B 00€ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBO 0€3011acHOCTH,
pa3BUTHU MeAUIMHBL. [[oHsATHE 0 HAYYHBIX METOIaX MO3HAHUS BEIIECTB M XUMHYECKUX PEAKIIHA.

[IpencraBienust 00 00X HAYYHBIX TPUHIIUAIIAX TIPOMBIIUIEHHOTO MOJTYUYEHHUS BaKHEHITHX
BEIIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHE CTPOUTEIHHBIC MaTEpPHAIbI,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHMYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUSA JIEKAPCTBEHHBIX IPENaparos,

npaBuiia 6€30MacCHOTO UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.



Mesicnpeomemmvie cés3u.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpHU U3y4eHHH OOLIeH U HEOPraHWYEeCKOH XUMHH B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK WU NOHATHUH, ABJISAIOMIMXCA CUCTEMHBIMU JJIS OTHENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, AaHAIIN3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, SABIICHUE.

®usuka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOII,
PaZinOaKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUN YPOBEHb, BEILECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, (PU3NYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Bbuonorus: knerka, opraHumsM, sKocucTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPOIBL, TIOJE3HBIE HCKOTIAEMBIE, TOILUIUBO, PECYPCHI.

TexHonorus: XMMU4YecKasi IPOMBIIIIIEHHOCTb, METAJLTYPIHsl, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTEpUaloB,  CEIbCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  IHULIEBas  IIPOMBIIIJICHHOCTD,
¢dapmaiieBTUUYECKass ~ MPOMBIIIJIEHHOCTh,  IPOU3BOJCTBO  KOCMETHYECKMX  IpEnaparos,
IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepuaos, JJIEKTPOHHAS IIPOMBILIIEHHOCTb,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa30BaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIBTATOB OCBOCHHS MPEAMETA « X UMM HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHusl BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

® OCO3HaHME OOYYAIOIIMMHUCS POCCUMCKON TPaXTAHCKOM HACHTUYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH M CaMOOIIPEIETICHUIO;

® HaJIUYHe MOTHBAIIMH K O0YYCHHIO;

e [[CJICHATIPABICHHOE pPAa3BUTHE BHYTPCHHUX YOEXKJCHUH JIMYHOCTH HA OCHOBE
KITFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIUi 6a30BOM HAYKH XUMUM;

® TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBAaThCSI B CBOEH
JESTEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MPHUCYIIMMH [EIOCTHOM
cUCTeME XMMHUYECKOro 00pa3oBaHus;

® HaTU4Me MPaBOCO3HAHMS SKOJIOTHUECKON KYIbTYPBI M CIIOCOOHOCTH CTaBUTH IIENU
U CTPOUTH KU3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « X UMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIUTATEIbHON JIESATEIHHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TPa)KAAHCKOTO OOIIEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMH TMOBEICHHS, CIIOCOOCTBYIOIIMMHU IpoIeccamMm
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS IMIHOCTH OOYJaIOIITIXCSI.

JIM9HOCTHBIE PEe3yIbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakarT cPOpMHPOBAHHOCTH
OTIBITa TO3HABATENILHOMN U MPAKTUIECKOMN JIEATEIHHOCTH 00YUAIOLUXCSI TIO peali3aliy MPUHSATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

® OCO3HaHMS 00YJAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, yBaXKEHUS K

3aKOHY U MPaBOIMOPSAKY;



® [IPE/ICTABIICHUS O COIMAIBHBIX HOPMaxX W MpPaBWIIAX MEKIUYHOCTHBIX OTHOIICHUU B
KOJUIEKTHUBE;

® TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MPU CO3/IaHUU YI€OHBIX MPOEKTOB,
peIICHUH YUYeOHBIX U MTO3HABATEIBLHBIX 3a/1a4, BHIOJIHCHHH XUMUUYECKHUX IKCIIEPUMEHTOB;

® CIIOCOOHOCTH NMTOHUMATh U IPUHUMATh MOTHUBBI, HAMEPECHHUS, JIOTHKY U apPTYMEHTHI IPYTUX
IIPU aHAJIM3E PA3TMYHBIX BUJAOB YUYCOHOU JeATEILHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

® [ICHHOCTHOT'O OTHOIIEHUS K HMCTOPHUYECKOMY M HAy4YHOMY HACJIEIUI0 OTECUECTBEHHOU
XAMUH,

® YBOXKCHHSI K IPOIIECCY TBOPYESCTBA B OOJACTH TCOPHH M MPAKTHYECKOTO MPUMCHCHHUS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHDKCHUS HAYKU €CTh PE3YJIbTaT JINTEIBHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPYZAa YYEHBIX U MTPAKTHKOB;

eMHTEpPECa W IMI03HABATCIBHBIX MOTHBOB B TONYYCHHH W IOCICAYIONMIEM aHalIN3e
HH(pOpMAIUK O MEPETOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

® HPaBCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEIACHUS;

® CIIOCOOHOCTH OILIGHHWBATh CHUTYallUW, CBSI3aHHBIE C XUMUYECKUMH SBICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

®TOTOBHOCTH OIIEHUBATh CBOE MOBEIECHHWE U TMOCTYMKH CBOMX TOBApPUIIEH C TO3UIIHIA
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYITKOB;

4) popmMupoBaHUSs KYJLTYPHI 310POBbSI:

® IOHUMAaHMS IIEHHOCTEH 3J0pOBOro M Oe3omacHOro obpasza KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

e cOOMrOZICHUsT TIpaBUI O€301aCHOTO OOpaIIeHHs] C BEIIECTBAMU B OBITY, TTOBCEIHEBHOMN
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

® [IOHUMAaHMS IICHHOCTH TPaBUJI WHIWBHIYAJLHOTO M KOJUICKTUBHOTO 0€30I1acHOTro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

® OCO3HAHMS TIOCJCJACTBHIA M HETPHUATHS BPEAHBIX MPHUBBIYCK (YIIOTPEOICHHS aJIKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

® KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENBCKON NIeATeIhbHOCTH,

0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCIbHOCTH;



® YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PELICHUM MPAKTUYECKUX 3a7a4 COLMAJIbHOM
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

e UHTEpeca K MPAKTHUYECKOMY M3YUEHHIO0 Mpodeccuil pa3IuvyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

® YBAKEHUS K TPYAY, JIOJAM TPYyJa U Pe3yJIbTaTaM TPYIOBOM A€ATEIbHOCTH;

®TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJIBHOW TPAeKTOPHUHM OOpa30BaHMA,
Oynyueil mpodeccuu U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IECTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

© 5KOJIOTMYECKH 11€71€CO00Pa3HOT0 OTHOILIEHUS K IPUPOJIE, KAK HCTOUHUKY CYIIECTBOBAHMUS
JKH3HH Ha 3eMIIE;

® [IOHUMaHUs T7100aIbHOIO XapaKTepa FKOJIOTMUECKUX IPOoOIieM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

® OCO3HaHMS HEOOXOAMMOCTH HCIIO0Ib30BaHMSI IOCTHKEHUI XUMUU JJIs1 PELLIEHUSI BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

® AKTUBHOI'O HENPUATHS JIEHUCTBUM, NPUHOCALIMX BpEI OKPYXKAIOWIEH NPUPOJHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JEUCTBUN U NPENOTBPALLATD UX;

® HAJIMYMUSA PA3BUTOrO0 HKOJOTMYECKOTO MBILIJICHHS, DKOJOTMYECKONW KYJIBTYphI, OIBITa
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

¢ chopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

®[IOHUMAaHM CHeUUPUKUA XUMHUM KaK HayKH, OCO3HaHHs €€ poiu B (HOpPMHpPOBAHHUH
palMOHATIBHOIO HayYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHpE KaK O €JUHCTBE IMPUPOJbI U YEIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEW W
pelieHny nTpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

® YOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IUBWJIM3AIUHA: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,

DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



o0ecreyeHny YCJIOBUN YCHENIHOTO TPy/a U SKOJIOTHYecKd KOM(POPTHOM KU3HU Ka)KIOTo 4jieHa
o0I11eCTBA;

® €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4aeMbIe 3HAHUSI IS
aHaJM3a U OOBSACHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUsI J1eJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMUXCS JaHHBIX
C EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

® C[I0COOHOCTH CAMOCTOSATEIHHO HUCIOIb30BaTh XUMHUUECKHUE 3HAHUS [ pellieHus mpooiemM
B PCATbHBIX )KHU3HCHHBIX CUTYAIIHSX;

e IHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IeATENbHOCTH;

®OTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOPa30BaHHUIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

eHMHTEpPECa K OCOOCHHOCTSM Tpyla B pasnudHbiXx chepax mpodhecCHOHATBLHOM
JIeSATeTLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCHHUS YYEOHOTO MpenMeTa «XUMHUsS» Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

®3HaYNMBbIe NI (POPMHUPOBAHUS MHUPOBO33PEHHUSI OOYUYAIOMIMXCS MEKIUCHUIUIMHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO,
SHEprus, SIBIEHUE, Mpolecc, CUCTeMa, HAayyHbIH (akT, MPUHIUI, TMIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

e yHUBEpCAJbHbIE  y4eOHble  JeiicTBusi  (TMO3HaBaTeNbHbIE,  KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00yJaroIInXCs;

® CIIOCOOHOCTh ~ OOYYalOIIMXCSl  MCIOJIb30BaTh  OCBOEHHBIE  MEXAMCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIHON MPAKTHUKE.

MertarnpeMeTHbIE Ppe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEIBHBIMHA, KOMMYHUKATHBHBIMU U PETYIISITUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:



® CaMOCTOSITEIPHO (POPMYJIMPOBATh M aKTyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

® ONIPEICNIATh IEIH JCATEIBHOCTH, 3aJiaBas IapaMeTpbl M KPUTCPUU HX JTOCTHIKCHHUS,
COOTHOCHTB Pe3yJIbTaThl JACITCILHOCTHU C MIOCTABICHHBIMU IICIISIMU;

® HICITOJIB30BAaTh IMPH OCBOCHUM 3HAHUH MPUEMBI JIOTMYSCKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPHU3HAKK IOHATHH W YCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOJH30BATh
COOTBCTCTBYIOIIMEC MOHATHUA JIA O6'b$ICHeHI/I$I OTACIIBbHBIX (baKTOB u HBHGHHﬁ;

® BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIACCH(PUKAIIUN BEIECTB M XUMUYCCKUX PEaKIIHIA;

® YCTaHABJIMBATh IPUYMHHO-CJICICTBEHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;

® CTPOWUTH JIOTHYECKHE pacCyKIACHHUs (MHIYKTHBHBIC, JCIyKTHBHBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTHUBOPEUUS B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIHPOBATH
BbIBOJbI U 3aKJIIOUYCHU S,

® [I[PUMEHSThH B MIPOIIECCe MO3HAHMSI, UCIIOJIb3YEMbIE B XMMUU CUMBOJINYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (OpMyia, YpaBHEHHE XHMHUYECKOW pEaklIud — TpU PEIICHHH YYeOHBIX
MO3HABATEIIBHBIX M MMPAKTUYECKHX 3a/1a4, IPUMCHITh Ha3BaHHbBIC MOJICJbHBIC MPEACTABICHUS JIJIS
BBIABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3y4aCMbIX BEIICCTB U XUMUYCCKHUX peaKHI/II\/II.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

® BIIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIUi;

e opmynHupoBaTh 1EMM W 3aJaud HCCIENOBAaHUS, HCIOIB30BaTh IIOCTABIEHHBIE W
CaMOCTOSITEIIEHO C(OPMYIIMPOBAHHBIE BOTPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMHpOBaHI/Ifl THIIOTESBI IO MPOBEPKE MPABUIIbHOCTU BBICKA3bIBACMBIX CY)KIICHI/II\/JI;

® BJIAZICT HABBIKAMU CaMOCTOATCIIBHOTO IIJIAHUPOBAHHUA MW IIPOBCACHUA YUYCHHUYCCKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBAThL YMEHHS HAOIIOIATh 32 XOJIOM TIPOIeCcca, CaMOCTOSTEIIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

e IpHOOPETaTh OMBIT YYCHUYECKOW HCCIEOBATENIbCKOH M MPOEKTHON JeATEIbHOCTH,
IMPOABJIATH CHOCO6HOCTI—; U TOTOBHOCTH K CaMOCTOSATCIBHOMY IIOUCKY METOA0B pPEIICHUA
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUS.

3) padora ¢ nHpopManmeii:

® ODUEHTHUPOBATHCS B PA3NUYHBIX HMCTOYHUKAX HHPOpMAIMK (HAYYHO-TIOMYJISIpHAS

JUTEepaTypa XHMHUYECKOTO COZAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypchl MHTepHera),



aHAJIM3UPOBATH HH(OPMAIUIO PA3INYHBIX BHIO0B U ()OPM NPEICTABICHNS, KPUTHIECKU OLICHUBATD
e€ T0OCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

¢ hOpMyIIMPOBATh 3alPOCHl M TNPHUMEHATH Pa3JIMuHBIC METOJbI INPHU IOUCKE U O0TOOpe
uHpopManuu, He0OOXOIMMOM [T BBIMOJIHEHHUS YI€OHBIX 33]a4 ONPEAeIIEHHOTO THIIA;

® [IPHOOPETATH OIBIT MCIOJIB30BAaHM WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

® CaMOCTOSITEJILHO BBIOMPATh ONTUMANBbHYIO (popMy TpeacTaBieHus: HHpOpMaAUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

® ICTIOJIB30BAaTh HAYYHBIH S3BIK B KA4yeCTBE CPEACTBa MpH pPadOTE C XUMHUYECKOH
uHpOpMaIMeil: TPUMEHSATh MEXIpenMeTHble ((PU3MYeCKHe W MaTeMaTH4YeCKHUe) 3HAKH |
CHMBOJIBI, POpMYJIBI, a00pEeBUATYpBI, HOMEHKIIATYPY;

® IICTIOJIB30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA HATIISAJHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

®3a71aBaTh BOIIPOCHI 110 CYHIECTBY OOCYXKIaeMOM TeMBbI B XOJI€ IMAJIOTa M/UIH TUCKYCCHH,
BBICKA3bIBaTh HJCH, (OPMYJIHPOBATh CBOM MPEAJIOKECHUS OTHOCHTEIBHO BBINOJIHEHHS
MPEVI0KEHHOM 3a/1a4u;

® BHICTYINATh C Mpe3eHTalrell pe3ysIbTaToOB MO3HABATEILHON EATENIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTA, TPAKTHYECKOW paboThl TO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekta U (OpMYIHpPOBATh BBIBOJBI IO pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

OBsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUHBHBIMH e CTBUSIMU:

® CAaMOCTOSTEJIBHO IJIAHUPOBATh U OCYILIECTBIATH CBOIO MMO3HABATENbHYIO JEATEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHMPOBATh M MO0 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBHIMOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

® OCYILECTBJIATh CaMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE caMOaHalu3a U

CaMOOIIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC



[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTpaxaroT:

¢ chopMHPOBAaHHOCTh MPEIACTABICHUNH O XHMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHus: IPaKTHUYECKUX 33/1a4 U SKOJIOTHYeCKd 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJTHOM cpenie;

®BJIaJICHHE CHCTEMOH XHMHMUYECKHUX 3HAHHUU, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIeKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM,  YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPOA M a30TCOJEpsKallie COeTUHEHUSI, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUU; MHPOBO33PEHUECKHE 3HAHUs, JIeXKallie B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJb30BaHUHU BAXKHEUIINX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

L C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ BBIABJIATE XapaKTCPHBIC IPU3HAKU HOHﬂTHﬁ, YCTaHABJIMBATb
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBECTCTBYIOIIUE TOHATUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
MIpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

.C(bOpMI/IpOBaHHOCTI) YMCHI/If/'I HCIIOJIB30BATh XMUMHUYCCKYIO CHUMBOJIUKY IJIsI COCTABJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOPMYNl OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAKUMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JJI WIITIOCTpalui X XUMHYCCKOT'O U IPOCTPAHCTBEHHOTO CTPOCHU A,

¢ chopMHPOBAHHOCTH YMEHUI YCTAaHABIUBATH IPUHAICKHOCTh U3YUCHHBIX OPTraHHUECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CoeIuHeHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpKalllue€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusa Mo cuctemarnueckoil Homenknarype (IUPAC), a taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHs OTMACIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
aleTUJICH, JSTUJICHTJIMKONb, TIUIEPHH, (EHOJ, (HOpMaNbAETHI, aleTaTbJCTHA, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GpyKTO3a,

KpaxmMaJ, LeJITI0103a, TJULHH);



o chopMHPOBAHHOCTH YMEHHS OINPEACTSATh BHUABI XUMHUYECKOW CBSI3M B OPTaHUYECKUX
coeIMHEHUsX (OJJMHAPHBIC U KPATHBIC);

¢ c(hOPMUPOBAHHOCTh YMEHHSI TPUMEHSTH TOJO0XKEHUS TEOPHUH CTPOCHUS OPTaHUYCCKHX
BemiecTB A. M. bytiepoBa miisi 0ObsSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOCHHUS; 3aKOH COXPAHEHHsI MacChl BEIICCTB;

¢ chOPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEJICTABUTENICH PA3IUYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTWwieH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJI, STAHOJI, STUJICHTIIUKOIb, TIUICPUH, (PEHOJ, alleTalbICTHI, MypaBbUHAs U YKCYCHAas
KHCJIOTHI, TJFOKO3a, KpaxMal, I[eJUIFJI03a, aMUHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKIYy HUMH YPaBHCHUSMH COOTBETCTBYIONIMX XUMHYCCKHX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

o chopMHPOBAHHOCT, YMEHHS XapaKTEPU30BATh HCTOYHHKHU YTIIEBOJAOPOTHOTO CHIPhHS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJIYKTOB NIEPEPaOOTKH;

o chopMHPOBAHHOCT, YMEHHWI TPOBOJWUTH BBIYUCICHUS 110 XHUMHYECKUM YPaBHCHHSIM
(Macchl, 00bEMA, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOIYKTa PEaKIIMH M0 N3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WIIH TPOIYKTOB PEAKIIHH ),

¢ chopMHpPOBAaHHOCTH YMEHHUIA BIIAI€Th CUCTEMOW 3HAaHUN 00 OCHOBHBIX METOJ]aX HAyYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBJICHUI
(HaOnroicHWe, W3MEpPEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HWCIIONB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHsIX, CBSI3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

¢ chopMHpPOBAaHHOCTH YMEHUN COONIOAATH MPABHIIA MOJIH30BAHUS XUMUYECKOU TOCYI0N U
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

¢ chopMHPOBAaHHOCT, YMEHMI TJIAHHUPOBATH M BBIMOIHATH XHUMHUYECKUNA HKCIIEPHUMEHT
(peBpaleHuss OPraHUIeCKUX BEIISCTB MPH HArpeBaHUU, MOJydeHUE ITHIICHA U M3YYCHHE €To
CBOICTB, KAYECTBEHHBIE PEAKIINH OPTraHUYECKUX BEIIECTB, IeHATypallus OEKOB MPU HarpeBaHUH,
[[BETHBIC peaKIuy OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MIaCHOCTH MPHU 0OpalieHun
C BeIIeCTBaMH W JaOOpaTOpHBIM OOOPYJIOBAHHEM, TMPEACTABIATh PE3YNbTAaThl XHUMHUYECKOTO
JKCIIEPUMEHTa B (DOpMe 3amlucCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIHA W (OPMYIHpPOBATH

BBIBOJIbI HA OCHOBEC 3THUX PE3YJIbTATOB,



o chopMHPOBAaHHOCTh YMEHHI KPUTUYECKH aHAIM3UPOBATH XUMUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOoBOM nH(popManuu, IHTepHEeT U ApyTux);

e chOpMHUPOBAHHOCThL YMEHHH COOMIOJATh TpPaBHIA SKOJOTUYECKH IEJIECO00Pa3HOTO
MOBEJICHUSI B OBITY M TPYJIOBOM NEATEIBHOCTH B IENISAX COXPAHEHHs] CBOETO 3JI0POBbS M
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpEACNEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cmbica mnokasarens [IJK, noscHaTte Ha
puUMepax CrocoObl YMEHBIIICHHsI U MPEAOTBPAIEHUS X BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
JeJI0BEKA;

® 01 00YYAIOWUXCA C O2PAHUYEHHBIMU BO3MOICHOCMAMU 300P06bs. YMEHUE TPUMEHSTH

3HaHMUA 00 OCHOBHBIX AOCTYIIHBIX METOaX MO3HAHUA BCIICCTB U XUMHUYCCKUX SIBIICHHH.

11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeopraHnueckas XMMUS OTPaXKaloT:

® cpOPMHUPOBAHHOCTh TMPEACTABICHHH: O XHMHYECKOW COCTaBJIIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIUM XMMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOTUMOHN IS
pelIeHust MPaKTUYECKHUX 3a/1a4 M SKOJIOTUUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
Y NIPUPOJHOM Cpenie;

® BJIAJICHUE CHUCTEMOM XHUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAITH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYeCcKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs AMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON PeaKIui, XHMUUECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHS AJIEKTPOIUTUUECKON
auccoumanuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB,
3aKOH COXpaHeHI/IH 158 npeBpameHI/m 9Hepr1/11/1 HpI/I XUMHWYCCKUX peaKHI/ISIX), SaKOHOMepHOCTI/I,
CUMBOJIMYECKUN S3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAlllUe B OCHOBE MOHHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, TMOJYYCHHH W O€30MacCHOM HCIIOIh30BAaHUM BAKHEUININX HEOPTAaHUYECKUX BEIIECTB B

OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;



¢ c(hOpMUPOBAHHOCTH YMEHU BBISBIATH XapaKTEPHbIC MPU3HAKH TOHATUH, YCTaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME IMOHATHS IIPU ONHUCAHUU HEOPraHMYECKHMX
BEILIECTB U UX MPEBPALLICHUN;

¢ c(hOPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BeLIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
Apyrue);

¢ c(hOpMUPOBAHHOCTb YMEHHI ONIPEAEIATh BAJIGHTHOCTD U CTEIICHb OKMCICHUS XUMUYECKHX
3JIEMEHTOB B COEMHEHUSX PA3INYHOI0 COCTAaBAa, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, MIOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMUYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHasl, MOHHAs, METAJUIMYECKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

¢ c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAIIC)KHOCTh HEOPTAaHUIECKUX BEIECTB
II0 UX COCTaBY K ONpPeACIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIeCTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(OTepHbIE TUAPOKCHUIBI, COJIN);

¢ c(hOPMUPOBAHHOCTh YMEHUH PpacKpblBaThb CMBbICI Mepuoauuyeckoro 3akoHa J[. W.
MengeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

e chopMHpPOBAaHHOCT, YMEHUN  XapaKTEpHU30BAaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKHX ieMeHToB 1—4 nepuosos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHYECKHUX D3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM U rpynnam Ilepuoguyeckoil cucTeMbl XUMUYECKHX AemMeHToB []. U.
Menneneena;

e chopMHpPOBAaHHOCT, YMEHUW XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME XUMHYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEPXkKAATh CYIIECTBOBAHUE
TEHETUUYECKON CBA3M MEXJAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIbI YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

¢ c(hOPMUPOBAHHOCTh YMEHHUSI KIACCUPUIMPOBATH XUMHUYECKHUE PEAKIUU 10 Pa3IMYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouiux BEIIECTB, TEIIOBOMY 3G (deKTy peaxiuH,

M3MEHEHUIO CTENIEHEeW OKMCIIeHUSI 3JIEMEHTOB, OOpaTUMOCTH PEaKIuy, Y4acTHIO KaTalnu3aTopa);



¢ c(hOpMUPOBAHHOCTb YMEHHUI COCTABIIATh YPAaBHEHUS PEAKIIMNA PA3TUYHBIX TUIIOB, TOJTHBIE
U COKpaIIE€HHBIC YPaBHECHHUSI PEAKIMH MOHHOTO OOMEHA, YYUTBIBAs YCIOBHS, MPH KOTOPBIX ITH
PEaKIuu UAYT 10 KOHIIA;

¢ c(hOPMUPOBAHHOCTh YMEHHUH TPOBOAMTH PEAKIUH, MOJITBEPKAAIONINE KadeCTBEHHBIN
COCTaB pa3jIMYHbIX HCOPraHMYCCKUX BCHICCTB, pPaCllO3HABaTh OIIBITHBIM HYTGM HOHBI,
HMPUCYTCTBYIOIIKAE B BOOHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

¢ chopMHPOBAHHOCTH YMEHHUIN PACKPBIBATH CYIIHOCTh OKHUCIHTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIHii;

¢ c(hOpMUPOBAHHOCTHh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOH PeaKiiu OT
pa3nYHbIX (HAaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECUS B 3aBUCHMOCTH OT
BHelHero Bo3neiictBus (npunmmm Jle [larense);

¢ c(hOPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb XHWMHYECKUE MPOIECCHI, JICKAIIHEe B
OCHOBE MPOMBIIIUICHHOTO TOJYYCHUsI CEPHOM KHCJIOThI, aMMHaKa, a TakkKe COPMUPOBAHHOCTh
HpeI[CTaBJ'IeHI/If/'I 00 06HII/IX HAaYYHBIX HNPHHOHUIIAX KW 3KOJIOTHMYCCKHUX HpO6H€MaX XUMHUYECCKOT'O
MIPOM3BO/ICTBA;

.C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ MNPOBOAWUTDL BBIYUCICHUA C MUCIOJIBb30BAHUCM IIOHATUA
«MaccoBasi 0N BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHONICHUH Ta30B IMPU XHUMHYCCKHUX
PEaKIusaX, MacChl BEIIeCTBa WM 00hEMA ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJTHOTO U3 YUAaCTBYIOIIUX B PEAKIMU BELIECTB, TEMIOBOrO 3 (deKTa peakliuu Ha OCHOBE
3aKOHOB COXPAHCHHS MAaCChI BEIIECTB, MPEBPAICHUS U COXPAHCHUS YHEPTHH,

¢ chopMHPOBAaHHOCTH YMEHHUN COONIOAATH MPABHUIIA MMOJIH30BAHUS XUMUYECKON TIOCYION U
mabopaTOpHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMHU 110 BBIIIOJIHCHUIO JIa60paTOpHI>IX XUMHNYECKUX OIIBITOB,

.C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ IJIAHUPOBATh W BBIIIOJIHATH XUMHUYECKUHU OKCIICPUMCHT
(paznmokeHue TEpOKCHUIA BOJOPOAA B TPHUCYTCTBUHM KaTanu3aTopa, OMpPEIEICHHE CPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOpPOCTH XUMHUYECKOHU p€aknun, pC€akKimru HOHHOI'O O6M€Ha, Ka4€CTBCHHBIC PCAKIIMU Ha
cynbdar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHMUS, PEIIEHNE IKCIIePUMEHTATbHBIX
3amady mo temaM «Mertamie» U «HemeTamnasl») B COOTBETCTBHUM C MpaBHIAMH TEXHUKU
0e30MacHOCTH MpU 0OpaIlIeHUH C BEUIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHHEM, MPEACTABISATh
pe3ynbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX
peaxiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

¢ c(hOPMUPOBAHHOCTh YMEHHUH KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO WH(pOpPMAIHIO,

MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTUX);



o rc)OPMUPOBAHHOCTh YMEHHM COOIO/IaTh TMpaBUjia SKOJOTHYECKH IeIecO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM [EATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHOM CpEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBUIEHUS U IPEAOTBPALIEHUS UX BPEIHOIO BO3JACHCTBUS Ha OPraHU3M YEJIOBEKa.

Hna obyuarowuxca ¢ 02paHU4eHHbIMU BO3MONCHOCMAMU 300P08bSA: YMEHUE NPUMEHSIThH

3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUA BCUICCTB U XUMHUYCCKUX SIBJICHUH.

®OPMbI OPTAHU3ALIUA

OcHOBHOI (hopMO¥i Opranu3zalnuu nporecca o0yueHus ABIsSeTCsS KIacCHO-ypouHas dopma.
[Tpu npenoiaBaHuM MIpeMeETa aKLEHT JieflaeTcs Ha (OPMHUPOBAHUE CUCTEMBI (DyHJaMEHTAJIbHBIX
3HAHUH, MPAKTUYECKHX YMEHHMH W HAaBBIKOB, HO W Ha0Op KIIOYEBBIX KOMIIETEHTHOCTEH B
MHTEJUIEKTYaJIbHOM, TPaKJaHCKOIIPABOBOW, KOMMYHUKAIIMOHHOM, HH()OPMAIIMOHHONW M TPOYUX

cq)epax. HpI/I nperioaaBaH IPpEaAMETa aKIICHT ACJIACTCA Ha CUCTEMHO-JCATEIbHOCTHBLINA TTOJXO/I.

Tun ypoxa mo ®I'OC Bunel ypoxos
YPpOK  OTKpBITHSI HOBOTO 3HAHUS Jlexkuus, npoOJIeMHBIN YPOK, SKCKypcHsl, Oecena, KOH(pepeHIus,
1 p p p yp yp p
(YOH3) MYJIBTHMEANA-YPOK, UTPA, YPOKU CMEIIAHHOTO THIIA.
2 Ypoxk pedaexcun (YP) CounHeHHe, MPaKTHKYM, JEJI0Bast UTpa, KOMOMHUPOBAHHBINA yPOK.

Konkypc, koH(pepeHnus, SKCKypcus,

3 Ypok 00111eMeTo10JI0THIECKOM KOHCYJIbTallUsA, YpPOK-WUTpa, JIUCTTYT, 00CYXIeHHE,
HanpasneHHocTH (YC3) o030pHas JeKIys, 6ecena, ypok-

Cyl, YPOK-OTKpOBEHHE, YPOK-COBEPIICHCTBOBAHUE.

[MucemeHHBIE  PabOTHI, YCTHBIE OTPOCHI, BUKTOPHHA, CMOTP
Ypoxk paszsuaromniero koHTpois (YPK) 3HaHUI, TBOPUECKUI OTUET, 3alUTa MPOEKTOB, pedeparos,
TECTHPOBAHHE.

®OPMbI YYEBHOM JIEATEJIBHOCTH

Cuctemy GopM yueOHOU AEATETHHOCTH yUalTUXCs Ha YPOKE XUMHUH COCTABIISIOT: ()pOHTAIIbHAS,
WHJUBUyAJIbHAS; TPYNIOBas.
OtuM dopMam Takke MPUCYIIHA BCE KOMIIOHEHTHI Tporiecca oOydeHus. OHU OTINYAIOTCS

JPYT OT Apyra KOJIMYECTBOM YYAIIMXCS U CIOCO0AMH OpraHU3aluu paboThI.



I'pynmnoBast ¢opma opraHu3anuyd Y4eOHOH AEATEIBHOCTH YYalIMXCs MPeayCMaTpHBacT
CJICAYIOIINE BUIBIL:

1. [Tapuas popma yueOHOM pabOThI

2. KooniepaTiBHO-TpynIoBast yueOHas 1 TEIbHOCTb.

3. uddepennmpoBannoe-rpynmnosas popma

4. NauBuayansHO-TpyNIoBas popma

CPEJCBA OBYYEHUA

IIpubopwl, HAGOPBI XUMUUECKOH MOCY/IBI ¢ MPUHAANIeKHOCTAMU. OHH MOAPA3ACNAIOTCS Ha
JEMOHCTPAIIMOHHBIE MPUOOPHI U UX JIaOOpaTOPHBIE aHATIOTH, HAOOPHI ISl IEMOHCTPAIIMOHHBIX
OTIBITOB ¥ HAOOPHI ISl MIPOBEACHUS JTA0OPATOPHBIX padOT MO XMMHUH, KOTOPBIE BHITAIOTCS HA
KQXIbI CTOJ M KOMIUIEKTYIOTCS Pa3IaTOYHBIM JIOTKOM. [loMHMO AEMOHCTpPAalMOHHBIX |
71a00PaTOPHBIX BBIIEISIOT MPUOOPHI U MPUHAATICKHOCTH 00111ero Ha3HaueHus. K HuM oTHOCSTCS
pa3inyHble U3MEPHUTENbHBIE MPUOOPHI: BEChl, TEPMOMETPHI, APEOMETPhI, & TaK)Ke CIIUPTOBKH,
POOMPOYHBIE HATPEBATEIH, SJICKTPUUECKUE JIa0OpATOPHBIE TUIMTKH, CYIIUIbHBIE MKa(bI U Ap.

Xumuueckue peaxmugvl. B ceronnsaiHeil oOpa3oBaTeNbHON NpakTHKE Ui yqoOCTBa
UCTIOIF30BaHUSI XUMUYECKNE PEAKTUBBI O0BEINHEHB B HAOOPHI B COOTBETCTBHE C TEMAaTHKOM
1abopaTopHBIX paboT, MPEeAYCMOTPEHHBIX TPUMEPHON MporpaMMoii. Macca KakJjoro peakTuBa
B HabOpe U CTEMEeHb €ro XMMUYECKOH YHCTOTHI COOTBETCTBYIOT M 3ajjadyaM OIpeAeTeHHOM
nabopaTopHOM pabOThI, U TOJIOBOM MOTPEOHOCTH B HEM JIJisi pabOThI C OJHOM Mapasuiesbio.

Hamypanvnvie ob6wvexmwui. K HaTypanbHbIM O0BEKTaM, HEOOXOIUMBIM [UJISI M3YYCHHS
XUMHUHM, OTHOCAT pa3iuyHble KoJulekuuu. Komnmekuuu, mnpeaycMOTPEeHHbIE —IMIKOJIbHON
MPOrpaMMOii, MO3BOJSIOT MO3HAKOMUTH IIKOJFHUKOB C OCHOBHBIMH BHIAaMH MHHEPaJoB,
TIOJIE3HBIX HMCKOMAEMbIX, TOPHBIX MOPOJl, MHUHEPAJIbHBIX YIOOpPEHUH, HATJISIHO IMPEICTaBUThH
MPOAYKTHl Pa3IUYHBIX XUMHUYECKUX MPOM3BOJICTB — IIACTMACCHI, KAYIYKH, CHHTCTHUYCCKHE
BOJIOKHA, IPOAYKTHI epepabOTKU HEPTH U KAMEHHOTO yIJIsl, METaJUIbI M CIIJIaBbI HA UX OCHOBE.
Kouexkuy no3BosIsioT yJauMcst HarjsiIHO MO3HAKOMUTBCS ¢ 3TUMH 00bekTaMu. OcoOeHHO
WHTEPECHBI KOJIICKIINH, KOTOPBIE MO3BOJISIIOT HE TOJIBKO PACCMOTPETh BHEUTHHUIA BHJI BEIIECTB,
HO W O3HAKOMHTBCS C MX XMMHUYECKHMMH CBOMCTBaMHU. Takue KOJUICKIIMH YKOMIUIEKTOBAHBI
CHEeIMabHBIMHI 00pa3iiaMu, KOTOPbIE UCTIONB3YIOTCS AJIsi XUMUYECKOTO aHaTn3a.

DKrpanno-38yKo8vle cpedcmsa 0oyyenus. K HUIM OTHOCST cpe/icTBa 00ydeHus, TpeOyroIme

WCTIOJIh30BaHUS CIIEIMAIGHONW anmapaTypbl U PEIbSIBICHUS 3JI0)KEHHOH B HUX y4eOHOU
uHpopManuyd. DKPaHHO-3BYKOBBIE MOCOOMS DPA3AENSAIOTCS Ha JBE TPYMIbl: CTaTUYHBIE U

JUHAMHUYHBIC. K cratuduHbpIM OTHOCSTCS I[I/Ia(I)I/IJIBMI:I, JUAIIO3UTUBBI (CH&fII[BI), CANMHUYHBIC



TpaHCcmapaHThl A rpadomnpoekTopa. JIMHAMUYHBIMU 3KPAHHO-3BYKOBBIMU TOCOOMSIMU
SIBJITFOTCSI KHHO- ¥ BUICO(PMIIBMBI, MYJIbT(DUIEMBI.

Texnuueckue cpeocmesa ooyuenus. K TCO oTHOCAT TEXHUYECKHUE YCTPOHCTBA, C TIOMOIIBIO
KOTOPBIX ydalluecs: BOCIPUHUMAIOT WH(OPMALIUIO 3KPAaHHO-3BYKOBBIX CPEJICTB OOYUEHHS.
OTO aBTOMAaTU3UpPOBaHHOE pabodyee MECTO YUMTENs, MYJIbTUMEIUIHBIE TMPOEKTOPHI,
KOMIIBIOTEPHI, TEJIEBU30PbHI, BUICOMArHUTO(OHBI.

Ileyamnuvie cpedcmea obyuenus. K 3Toi Tpymme o0OpymIOBaHUS OTHOCSTCS TaOJHIIbI,
rpaduKy; AUarpaMMbl; CXEMbl; 3CKH3bl, PUCYHKH; ¢oTorpaduu; MOPTPEThl BBHIIAIOLIUXCS
YUEHBIX-XUMHKOB. B mporecce 00y4eHHS XUMHH HCHOJB3YIOTCS TaOJIHUIBI MOCTOSHHOTO
skcnonupoBanus: «llepuonnueckas cucrema xumudyeckux sineMeHtoB /. M. MennaeneeBay,
«Tabnuma pacTBOPUMOCTH KHCJIOT, OCHOBAaHHMHA M COJNEH», «DIEKTPOXUMHUYECKUN psia
HaMpsDKEHUH METauioB» U Jp. B Takux Ta0nuiiax MCHoib3yeTcsi XMMUYECKas CUMBOJIMKA —
0COOBI XMMHMYECKUN S3bIK, TMO3BOJSIONIUN BBIPA3UTh COCTaB, CTPOCHHE W IPEBPALICHUS

BCIICCTB.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
JJIeKTpOHHBIe (HU(ppOBLIE
Ne n/m HaunMeHoBaHMe pa3iesioB U TeM IPOrpaMMBbl P (wibp )
KoanyecTBo yacoB o0pa3oBaTe/bHBIE Pecypchl
Paznen 1. Teopernueckune 0CHOBBI OPraHU4eCKOl XUMUM
IIpeamer oprannueckoi XuMuu. Teopust CTPOEHUSI OPraHUYECKUX .
11 pea 13 P P P 3 http://www.yoursystemeducation.com
coenuHeHuil A. M. Bytneposa
Hroro no pazneny 3
Paspea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YIICBOIOPOIBI — aTKAHbI 2 http://www.yoursystemeducation.com
2.2 HenpenenbHble yrieBOAOPOIbI: AJTKCHBI, aJIKaTUCHBI, AJTKHHBI 6 http://www.yoursystemeducation.com
2.3 ApoMaTHYecKHe YriaeBOI0POIbI 2 http://www.yoursystemeducation.com
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB U UX MepepadboTka 3 http://www.yoursystemeducation.com
U 13
TOTO IO pa3feiy
Pa3gen 3. Kuciopoacoaep:aimme opranu4eckie coequHeHus
3.1 CrupTtel. DeHon 3 http://www.yoursystemeducation.com
3.2 Amsnerust. Kap6onossie kucimotbl. CrioxHbIe 3QUpsI 7 http://www.yoursystemeducation.com
3.3 VYrineBoms 3 http://www.yoursystemeducation.com
U 13
TOTO IO pa3fery
Pasnen 4. AzoTconep:kanime opraHuyeckue coeMHeHUs
4.1 AMUHBI. AMUHOKHCIOTHL. benku 3 ‘ http://www.yoursystemeducation.com
U 3
TOTO IO pa3feny
Pa3gen S. BeicokoMoJIeKy/ISIPHBIE COCAHHEHHS
51 ITnactmaccsr. Kayayku. BomokHa 2 ‘ http://www.yoursystemeducation.com
" 2
TOTO IO pa3feny



http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

KonTponbsHbIX pador - 2

[IpakTuyeckux pador - 2




11 KJIACC

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ HaumeHoBaHue pa3iesioB U TeM NPOTrPaMMBbI
KosmnuecTBo yacos oOpa3oBaTe/ibHbIE pecypchl
Pa3znea 1. TeopeTuyeckue 0OCHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
11 Ilepnonnueckas cucteMa XMMUYECKUX 3J1eMeHTOB 1. 1. 3 http://www.yoursystemeducation.com
Menpeneena
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB http://www.yoursystemeducation.com
1.3 XUMHYECKUE PEAKIIUU 6 http://www.yoursystemeducation.com
Wroro mo paszneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 Meraiuibl http://www.yoursystemeducation.com
2.2 Hemeranst http://www.yoursystemeducation.com
2.3 CBs13b HEOPraHUYECKUX U OPTraHUUECKUX BEIIECTB 2 http://www.yoursystemeducation.com
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4 http://www.yoursystemeducation.com
Hroro no pazneny 4
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonTponbHbIX pador - 2

[IpakTHueckux pador - 3



http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenr
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIC
Ha3BaHMsI OPraHNYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KaydyKa 1 pE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
AneTnieH — npocTermmn
IIPEICTaBUTEIND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTU . AI_ICTOH




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccHuPUKaAIUS.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS»

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbBIe

31 OpPraHWYECKUE COCTUHEHUS, HX
Ouosiornyeckoe 3HaueHue. [lentuab

32 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIMHCHUA




33 OCHOBHBIC IOHATHS XUMUH 1
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ

OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COE€AMHEHUN. 1

[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34 2 2
11 KUIIACC
KounuectBo yacos DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bceero u3ydyeHusi  o0pa3oBaTeJIbHbIEC
padoThI padoThI

pecypchl

XUMHAYECKUH DJIEMEHT. ATOM.
DNeKTpOHHAass KOHPUTYypaIus aTOMOB

Ilepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKUX d1eMeHTOoB /I. .

2 MeHnieneeBa, ux CBsI3b C COBPEMEHHOM 1
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIIEMEHTOB M UX COETMHEHUI

3 10 TPYIIaM U Nepuoaam. 3HaueHue 1

MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa

B Pa3BUTHU HAYKH




Crpoenue BelecTBa. XMMHUUECKasi CBs3b,
e€ BHU/IbI; MEXaHU3MBI 00pa30BaHMUSI
KOBQJICHTHOH CBsi3u. BomopoiHas cBsi3b

BanieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okucieHud. BeriecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

10

[TonsaTHe 0 AMCTIEPCHBIX CHCTEMAX.
HctunHbIC U KOJUIOUHBIE PACTBOPHI.
MaccoBas 1015 BEIeCTBa B paCTBOpE

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIAaTypa
HCOPIraHUYCCKUX COC,Z[I/IHeHI/II‘/'I.
TI'enernueckas cBI3b HCOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanuss XaMUUeCKHX peakivii B
HEOPraHWYECKOW U OPTaHUYECKON XHUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMUYECKUX PEaKIUIX

CxopocTb peakiui. OOpaTuMble peakiuu.
XHUMHYECKOE PAaBHOBECHE

[Ipaktrueckas padorta Ne 1. «Bnusiaue

pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKLum»

11

DIEKTPONUTHIECKAST TUCCOIIHAIIHSL.
[TousitHe 0 BogopoaHoM mokasateine (pH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
I'uapou3 OpraHuYecKux U
HEOPraHUYECKUX BEIICCTB




12

OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC
peaxuuu. [lonstue 06 snexTpoanze
pacIuiaBoB ¥ pacTBOPOB COJICH

13

14

15

16

KonTponpHas padora mo pazaeny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHN»

MeTtauibl, MX MOJIOKEHNE B
[Tepuoauueckoit cuctreMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢u3nveckre CBONCTBA METAIIIIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
P HAaPSDKCHUH METAJIIIOB
XUMHAYECKHUE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aJIIOMUHUAN) U X COSAMHECHUIN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COeTMHEHNN

18

19

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHNN

[Tpaktuyeckas padora Ne 2. "Pemenune

SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
«Metamiae»"

20

HeMeTaJIJIBI, X ITOJIOKCHHUC B
Ilepronnueckoit cucreMe XMMUYECKUX
snemenToB /I. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB




21

du3nuecKue CBOMCTBA HEMETAIIIOB.
ANoTpOIUsl HEMETAJUIOB (Ha IIpUMepe
KHCJIOPO/JIa, Cepbl, hocdopa u yriepoa)

22

23

24

XHUMHUYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COCOUHEHUN

XuUMHYECKUe CBOMCTBA a30Ta, (hocodpa u
UX COE€OUHEHUN

XUMHYECKUE CBOWMCTBA yIiaepoaa, KpEMHUS
U UX COCIUHEHUN

25

26

27

28

IIprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COeTUHEHUN

O000111eHNEe U cUCTEMATH3alls 3HAHUH 110
teMe «Hemeramiely. BeruucieHus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"Hemeraist"»

KonTponsHnas pabora no temam
«Mertamiae» 1 «HemeTamisry»

29

Heopranunueckue u opranmueckue
kucnotel. Heopranmueckue u
OpraHMYeCcKHe OCHOBaHUS

30

AmpoTepHbIe HEOPraHUYECKUe 1
OopraHuyeckue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB




Poib xuMmuu B o0OecrieueHHn

31 AKOJIOTUYECKOM, SHEPreTUYECKON 1 1
MUIIEBON 0€30MaCHOCTH, PA3BUTHH
M€eIULMHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IPUHLIMIIAX IPOMBIIIEHHOTO MOIYy4E€HHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XHUMHS U 3J0POBbE YECIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YUYEBHO-METOANUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA
* Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKnoHepHOE
obmiectBo «M3narenscTBo «lIpocBemenue»
* Xumus, 11 knace/ T'abpuensia O.C., O01mecTBo ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBenienue.

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

10 ximacc

1. O.C. I'abpuensn u ap. Xumus. 10 knacc. bazoBblil ypoBeHb. MeToaunueckoe nocoodue.

2. O.C. I'abpuensu, C.A. CnaakoB. Xumus. 10 knacc. ba3zoBsiii ypoBeHs. Pabouas TeTpass.
3. O.C. I'abpuensu, U.B. Tpurybuak. Xumus. COopHUK 3amau u ynpaxnenuid. 10 kiacc.
ba30BbIi1 ypOBEHB.

4. DnextpoHHas popma yueOHUKA.

11 xmacc

1. O.C. I'abpuensHs u ap. Xumus. 11 xnacc. ba3oBelif ypoBenb. Metonnueckoe nocooue.

2. O.C. I'abpuensn, C.A. CnaakoB. Xumus. 11 knacc. ba3osiit ypoBeHs. Pabouas TeTpass.
3. O.C. Tl'abpuensn, U.B. Tpuryouak. Xumusa. COOpHUK 3aiad U ynpaxxHeHui. 11 kiacc.
ba30BbIi1 ypOBEHSB.

4. DnexTpoHHas popMma yueOHHKA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
HUHTEPHET

WuTepHeT-pecypchl Ha PYCCKOM SI3BIKE:

1. http://www.alhimik.ru. [IpeacraBnensl cienyrouie pyOpuKku: COBEThl aOUTYPHUEHTY,
YYUTEII0 XUMHH, CIpPAaBOYHMK (O4YeHb OoJjbluas mMoadopka TaOMHIl U CIPABOYHBIX
MaTepHajioB), Becénas XMMHUs, HOBOCTH, OJUMIIMAIbI, KyHCTKamepa (MHOTO HHTEPECHBIX

HMCTOPUYECKUX CBEICHHUI).



2. http://www.hij.ru/. Xypaan «XuMusi M KH3HB» 3aHUMATEJIbHO PAaCCKa3bIBACT O
WHTEPECHOM B HayKe U MHUPE, B KOTOPOM MBI )KUBEM

3. http://chemistry-chemists.com/index.html. DnekTpoHHBIH KypHan «XUMUKA H
XMMUS1», B KOTOPOM IIPE/ICTaBIEHbl HMHTEPECHBIE ONBITHI MO0 XMMHH, MO3BOJISIONINE YBICYb
YUAIIUXCS KCIIEPUMEHTATIBHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa 0 XHMHUH.

5. http://1september.ru/. B sxypHame NpeacTaBIeHO OONBIIOE KOJIUYECTBO pPadOT
yJaluxcs, B TOM YUCIie paboT UCCIIE0BATEILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIH MMOpTAT CO
CCBUIKaMHU Ha 00pa30BaTeNIbHBIC CANThI 10 XUMHH.

7. www.periodictable.ru.  COopHMK  crareii 0  XWMHYECKHX  JJICMCHTax,
WJLTIOCTPUPOBAHHBIN ONMCaHUEM SKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickast 3a€KTpOHHAs IIKOJA, B KOTOPOH IIPEACTaBJIECHBI
WHTCPAKTHUBHBIC YPOKHA 0a30BOTO YPOBHS Ui YUEHHKOB 8—11 KIIacCOB C MCIIOJIb30BAaHHEM
BUJICOPOJIMKOB, MHTEPAKTUBHBIX 3aJIaHUM U ynpaxxHeHUH, 3D-moaenei.

9. http://www.chemnet.ru. TlopTan ¢yHIaMEHTATBPHOTO XHMHYECKOTO 00pa3oBaHUS
Poccun, KOTOpBIN BKIIOYaeT COBOKYMHOCTh HWH(OPMAIMOHHBIX PECypCcOB TIO XUMHUU
(oOpa3oBaHue, HayKa, TEXHOJIOTHUs); pelaeT npodsieMy ObICTPOro U HaJAEKHOTO JOCTyNa K
OTEYECTBEHHBIM H 3apyOeXHBIM HH()OPMAIMOHHBIM caiiTaM 1o XuMmuH. COAEpKUT MHOTO
BUJIEKOJIEKIIMI K KypcaM OpraHu4eckoi u oOuieil XuMuu.

10.  http://fcior.edu.ru.  IIpoexkt  denepanbHOro  neHTpa  HMH(OPMALMOHHO-
obpasoBatenbHbIXx pecypcoB (PLIMOP) HanpaBieH Ha pacnpoCTpaHEHHE SJIEKTPOHHBIX
00pa3oBaTENFHBIX CEPBHUCOB IO BCEM IMPEIMETHBIM 00JacTsM. Brirtouaet TecThl, pacuéTHbIC
3aJ1auu, BUJICOPOJIMKH, MHTEPAKTHUBHBIE 3a/IaHMS PA3HOTO YPOBHS CIIOKHOCTH.

11. https:/fipi.ru. Ha caiite ®UIIM ony0aukoBaHbl JEMOBEPCHH, KOJIU(PHUKATOD,
cneupukarop EID 1m0 XuMuUM, METOAMYECKHME PEKOMEHIAIMH JUIsl  Y4UTeJeH,
MOATOTOBJICHHBIC HA OCHOBE aHAJIM3a TUMTMYHBIX OmMUO0K ydacTHUKOB EI'D. B MeTogmuecknx
pPEKOMEHIANMAX TPUBEICH aHamu3 pe3ynbraToB EI'D, B TOM 4Ymcle THNMWYHBIX OIIMOOK
yuacTHUKOB EI'D ¢ pa3HbIMU ypOBHSIMH MOJATOTOBKH.

12. http://www.yoursystemeducation.com. Onnaiia-tectsl L[T Bcex mner + EI'D u ux
MOJIPOOHBIE BUICO-PEIICHHS, a TaKKe KypChl IO PEUICHHUI0 BCEX THIIOB 3a1ad. BeOwHaphI,
OHJIAMH-TECTHI, HHPOPMAIIHS I POJUTEIIEH U T.1I.

13.  https://help.herzen.spb.ru. I[lpomnenka Ha ynaieHke ¢ [ epHeHOBCKUM

YHUBEPCUTETOM. Buaeo-ypoku o BceM TemMam, OHJIaHH-TECTHI U IIp.



MHTepHeT-pecypc Ha aHITIMHCKOM SA3BIKE!

http://webelementes.com. Conepxxur HUCTOPUIO OTKPBITUS u OmHUCaHue
CBOMCTB BCEX XUMHUYECKHX OJJIEMEHTOB. byner mosne3eH A COBEpIICHCTBOBAHUS
MHOCTPAHHOTO $3bIKa YYAIIMXCs, TaK KaK COJCPKUT Ha3BAaHHs SJIEMEHTOB M BEUIECTB Ha

Pa3HBIX A3bIKax.
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