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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha ypOBHE CPEIHETO 00IIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (eaepabHOW 00pa30BaTEIbHONW MPOrpaMMbl CPETHETO
obmrero o6pazoBanusi (POIl COQO), npexncraBieHHBIX B DenepalibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenogaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusax Poccuiickoit deneparun, peasn3yomnux OCHOBHBIC
o0pa3oBaTeNIbHbIE MPOTPaMMBbI, U OCHOBHBIX MOJIOXKEHUU «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit ®enepanuu Ha nepuox a0 2025 rogay (Pacnopspxenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOAX0/IOB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OTIPEACIICHUIO O0IIeH cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U Pa3BUTHS, OOYUAIOIIMXCS CPEJICTBAMHU y4eOHOro mpeameTa «XUMHUs»
st 10—11 kimaccoB Ha 6a30BOM ypOBHE cOCTaBWIIM KOoHIeNTyalbHbIe TosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJiel, Colep KaHus, pe3yIbTaToB 00y4eHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHWE, TIOTy4aeMoe BBIMYCKHHKAaMH  OOIIe00pa3oBaTeIbHON
OpraHu3allfM, SBIAETCA HEOThEMJIEMOM dYacThl0 WX oOpazoBaHHOCTH. OHO  CIIYXKUT
3aBepIIAOIIMM JITAllOM peaH3ali Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX [IETOCTHOU CUCTEME XUMHUUYECKOT'0 00pa30BaHMsl. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHKSI MHUPOBO33PCHHS M OOIIEH KYJIBTYpHI YElOBEKa, a
TaKXKe HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBBIO U IPHUPOJIHON cpeje.
Peanm3yercs xummueckoe oOpa3oBaHuWe OOYdYAIONMMXCS Ha YpPOBHE CpeaHEro OoO0IIero
0o0pa3oBaHMsl CpPe/ICTBAMU YUEOHOTo mpeaMera «XUMHUs», COepKaHUE U MOCTPOSHHE KOTOPOTro
OTIpEIeICHBl B MPOTpaMME IO XUMHH C YYETOM crnenuduKd HAyKH XUMHH, €€ 3HA4YCHHS B
MO3HAHUM MPHUPOJABI U B MaTepUaIbHOW JKU3HHM OOIIECTBA, a TAKKe C y4y&€TOM OOMIMX LIeTel U
MPUHIIMIIOB, XapaKTEPHU3YIOMIUX COBPEMEHHOE COCTOSHUE CHCTEMBl CpPETHEro OOIIero
obpazoBanus B Poccuiickoii @enepanuu.

XuMHST KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HTPAET OCOOYIO POJh B COBPEMEHHOM
[MBHUJIN3AIlMY, B CO3JIaHUM HOBOHM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(hopMupoBaHUE PAllMOHATLHOTO HAYYHOTO MBIILICHUS, B CO3[JaHHE LEJIOCTHOrO MPEICTaBICHUS
00 OKpYKarolleM MHPE KaK O €IMHCTBE MPUPOIBI M YEIOBEKA, KOTOpOoe (GopMHUpYETCS B XUMHUH Ha
OCHOBE TIOHMMAaHHUS BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MHpa, OCO3HAHHUS B3aUMOCBSI3H
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU U BO3MOXKHBIMU O0JIACTSIMU TPUMEHEHUSI.

TecHO B3aUMOICHCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUSI CTalla HEOTheMIIEMOM
YaCThI0O MHPOBOW KYJbTYPHI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyJa W KU3HU KaKIOTO
yieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka CO3MIAaTeNbHas, KaK HayKa BBICOKHUX
TEXHOJIOTUM HAmNpaBJIeHAa Ha peIIeHHWe TJIO0AIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YelI0BEYeCTBA — CHIPbEBOM, YJHEPTETUYECKOM, TUIIIEBOM, IKOJIOTUYECKOM 0€30MacHOCTH U OXPaHbI
3/10pOBBSI.

B coorBercTBHM C OOMMMH IENISIMA M TPUHIUIAMH CPETHETO 00IIero ooOpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIMIEKYJIBTYPHYIO MOATOTOBKY OOYYalOMIMXCs, HEOOXOMUMYIO MM st
BBIPAa0OTKH MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOrO BKJIIOYEHHUS B JKHU3Hb COLIUYMA,

IPOOOIZKCHU A O6pa30BaHI/I$I B Pa3JIMYHBIX 06J‘IaCT$IX, HC CBA3aHHBIX HCITOCPCACTBCHHO C XHUMMEH.
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CocrapngomuMy  npeaMera «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHuueckas
xumusi» U «O011as 1 HeopraHu4eckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEpPKaHUS KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HAYKHU: CUCTEMa 3HAHUH MO0 HEOPraHMYECKONH XHUMHH (C BKIIFOUCHUEM
3HaHUH U3 00IIeH XUMHH ) U OpraHndecKoi XxuMuu. @opMupoBaHUE JTaHHON CHCTEMbI 3HAHUH MTPH
W3YYEHHH TpeAMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3Hsi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa comepxaHusi KypcoB — «Opranndeckast Xxumus» u «O011as 1 HeopraHudeckast
XUMHUSD» ¢(HOPMHUPOBaAHA B MPOrpamMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOIO MOAXO0Ja K U3YUYECHUIO
yuyeOHOro Matepuana W OOYyCIIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpuBaKOTCS HAa YPOBHE KIIACCHYECKOW TEOPUM CTPOCHHUSI OPraHMYECKUX COCIUHEHUMU, a
TAaKXKE Ha YPOBHE CTEPECOXMMHYECKHX U 3JIEKTPOHHBIX IPEJICTABIECHUH O CTPOEHHMM BEILECTB.
Cenenusi 00 M3ydyaeMbIX B Kypce€ BEIECTBaxX AAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB IO
CIIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COCOUHEHHUH. B Kypce opraHmueckoil XMMHUU TOIYy4aroT
pa3zBuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs NEpBOHAYaJIbHBIC
MPECTABICHNUS O XUMHUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCHUMOCTH
CBOICTB BEILLECTB OT UX CTPOCHHUSI, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yrjiom 3peHHs B InpeaMere «XuMmus» 0a30BOro ypoBHSI paccMaTpHUBaeTcs
U3YYEHHBII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUH Marepuanl u
(hakTonornueckue CBEJCHMs O BEIIecTBaX M XMMHUUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHudeckas XUMHUS» O0YJaroIUMCS MPEOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOUYECKOr0 3aKOHA C OOILIETEOPETUUYECKHX U METOJOJOTMYECKHX IO3UIUH,
rIIy0Ke TMOHSATh MCTOPUYECKOE HM3MEHEHHE (YHKIMHA 3TOro 3aKkoHa — OT 00oOmaromen 1o
0O0BSCHSIONICH ¥ TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUK O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX IMPOTEKAHUS
noronHsieTcss B Kypcax 10 wm 11 KimaccoB siaeMeHTaMH  COJIEpKaHHUS, HMEIOIUMU
KYJIBTYpPOJIOTMUECKUIl M TNPHUKIAJHON Xapakrep. OTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aUMOCBSI3M XHMHUU C JPYTUMH HayKaMH, pacKpbIBalOT €€ poib B IO3HABaTEJIbHOM U
MPAKTUYECKON NeATENbHOCTH YeJIOBeKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBaXXEHHUs K MpOIecCy
TBOpYECTBAa B O0JIACTU TEOPUU M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TOMOTalOT BBITYCKHUKY
OPHEHTHUPOBATHCSA B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIMBATh UH(POPMAIMIO U IPUMEHATh €€ NS MOMOJHEHUS 3HAaHUM, pellieHus
MHTEJJIEKTYaJIbHBIX M 3KCIEpPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1enom coaeprkaHue
y4eOHOro npeamera «XUMHUs» TaHHOTO YPOBHS MU3yYEHUS] OPUEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00yJaronmxcss MUPOBO33PEHYCCKOW OCHOBBI JUTSI IOHUMAaHUS (DUIOCOPCKUX HJCH, TAKHX KakK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTaHMUYECKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, M03HABAEMOCTh IIPUPOJHBIX SIBJICHUM MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUM MEXIy HOBBIMU (DakTaMU U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHUE POJM XUMHH B PEUICHUH 3KOJOTHYECKHX MpoOjeM, a Takke MpolieM cOepexeHUs
9HEPreTUYECKUX PECYPCOB, ChIPbs, CO3JAHUsI HOBBIX TEXHOJIIOTUN U MaTEpUAJIOB.
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B nutane penienust 3a1a4 BOCUTAHUS, PA3BUTHS U COIIMAIN3ALIMY 00YYAIOIINXCS TPUHSTHIE
nporpaMmMoil MO0 XHMMHUHM TOJIXOJbl K OINPEIEICHUIO COACPXKAaHUS M TOCTPOCHUS MpeameTa
Mpe1ycMaTpUBaOT (POPMHUPOBAHUE YHUBEPCAIBHBIX Y4eOHBIX NEHCTBUM, UMEIOHMX 0a3oBoe
3HAQUYE€HHE JUISI Pa3IUYHBIX BHUJOB JIEATEIILHOCTU: pEIICHHs MpoOJieM, IMOUCKa, aHalu3a |
00paboTkn HWHGOPMAIMK, HEOOXOMUMBIX [UII TPHOOPETCHHS OIbITa TPAKTHYCCKOH U
HCCIIEI0BATENHCKOM JIEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TIO3HAHUU XHUMUH.

B nmpakTuke npenogaBaHusi XUMHH Kak Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, Tak U
Ha YpOBHE CpEHEro 0011ero 00pa3oBaHusl, IpU ONPEAETICHUH COIePKATEIbHON XapaKTePUCTUKH
nened M3y4eHWs NpeIMeTa HalpaBlIEHUEM IEPBOCTENEHHOM 3HAUYUMOCTH TPaJAULIMOHHO
npu3Haércss  (QopMHUpOBaHME OCHOB XHMMHUYECKOM HAyKM Kak o00JacTH COBPEMEHHOrO
€CTECTBO3HAHMS, TPAKTUUECKOM e TEILHOCTH YeTT0OBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOIUYECKON TOYKH 3pEHUS TAaKOW MOAXOJ K OINPEICICHUIO IeNeH H3ydeHUS
MpeAMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JTaHHOM TOYKE 3pEHHUs TJIABHBIMU LIENIAMHU W3y4EHUs NpeaMeTa «XHUMHsD» Ha
6a3oBom ypoBHe (10 —11 xJ1.) siBASITOTCS:

e (QopmHupoBaHME CHUCTEMBl XHUMHUYECKHX 3HAHUU KaK BaXHEWIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpa, B OCHOBE KOTOPOW JI€XKAT KIIFOYEBBIE IMOHATHS,
dbyHIaMeHTabHBIE 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHUE U
MOHMMAaHHE CYIIHOCTH JOCTYNHBIX OOOOIIEHNII MHPOBO33PEHYECKOr0 Xapakrepa,
O3HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUSA U CTAHOBJICHUS;

e (QopmHpoBaHUE W Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKInii, HEOOXOMUMBIX ISl PUOOPETCHUs] YMEHUN OPHEHTHUPOBATHCS B
MHpE BEILECTB U XUMUUYECKHUX SBJICHUI, UMEIOLUX MECTO B IPUPOJIE, B IPAKTUUECKOU U
IMOBCETHECBHON KH3HU,

® Dpa3BUTHE YMEHUW M CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONMIOJIEHUEM W
OOBSICHEHHEM XHUMHUYECKOr0 JKCIepUMEHTa, COONIOJICHHEeM TMpaBuil 0e30macHoro
oOpaleHus ¢ BEIeCTBaMHU.

Hapsiny ¢ atum, cogepskarenbHas XapakTepUCTUKA LIeJIeld U 3a7a4 W3y4eHUs MpeaMeTa B
porpamMme 1o XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMH B
cUcTeMe cpeaHero odmiero oopasoBanus. CerofHs B MPENoJaBaHU XUMHUH B OOJBIIEH CTETICHH
oTnaéres NpeArnoYTeHUE MPAKTUYECKON KOMITOHEHTE CoiepKaHusl 00ydeHusl, OpUEHTUPOBAHHOM
Ha TOJITOTOBKY BBIMMYCKHUKA 00IE0Opa3oBaTEIbHON OpraHM3aliy, BIIAJCIONICTO HE HA0OpOM
3HaHMM, a (QYHKIMOHAIBHOM T'PAaMOTHOCTBIO, TO €CTh CIHOCOOAMHM W YMEHHUSMHU aKTUBHOTO
MOJIYYSHUS 3HAHUHM ¥ IPUMEHEHUS UX B peaTbHOU KU3HU JJIs PEIICHUS TPAKTUYECKUX 3a7au.

B cB3m ¢ STMM nOpu M3ydeHMHM MOpeaMera «XHUMHS» JOMHUHHUPYIOIIEE 3HAaueHUE
PpUOOPETAIOT TAKKE 1IN U 33]1a4H, KaK:

ajianTanus 00y4armuXxcs K YCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCS MUPa, POpMUpOBaAHUE
WHTEJUICKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEJIbHOMY TMPUHATHIO TPAMOTHBIX PEIIEHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHECHHEM;

(dbopMupoBaHre y OOYYarOMMXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIH ),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUYEHUE IJIS Pa3IUYHbIX BUJIOB JEATEIBHOCTH: PEIICHUs MpoOiieM,
MOMCKa, aHammM3a W 00paboTku WHGPOpPMAIMU, HEOOXOIAMMBIX Ui TPUOOPETEHHS OIbITa

ACATCIIbHOCTHU, KOTOpAs 3aHHUMACT BAXXKHOC MCCTO B IIO3HAHMU XHMMHH, a@ TAKXKE IJII OOCHKH C
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TTO3UIIMH KOJIOTHYECKOM 0€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKHX MPOIIECCOB
Ha OpPTraHu3M YelIOBEKa U IPUPOTHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX MHTEPECOB, HHTEIICKTYAIbHBIX U TBOPYECKUX CITOCOOHOCTEH
00yJaronmXxcs: CIOCOOHOCTH CaMOCTOSTEIBHO MPHOOpETaTh HOBBIE 3HAHUS TI0 XHMHH B
COOTBETCTBHUH C JKM3HEHHBIMHU MMOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHBIC HH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS ITOUCKA U aHAJTM3a y4eOHOW W HAyYHO-TIOMYJISIPHON HH(POPMAIIN XUMHYECKOTO
COJIEpIKAHUS;

(hopMHupOBaHUE U Pa3BUTHE Y 00YUAIONIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
HaOIOIaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUH U MTPOBEJICHUH XUMHUUYECKOT'0 SKCTICPUMEHTA;

BOCITUTaHUE Y 00yYaromuXcsl YOS IEHHOCTH B TYMaHUCTHYECKON HAPaBICHHOCTH XUMUH,
e€ BWKHOW pOJIM B pEHICHUH TJI00ATBHBIX MPOOJIEM palMOHATBHOTO IMPHUPOIONOIL30BAHMS,
MIOTIOJTHEHUSI YHEPTEeTHYECKUX PECYpCOB M COXPAHCHHS MPUPOAHOTO PABHOBECHUS, OCO3HAHUS
HEOOXOAMMOCTH OEPEKHOT'0 OTHOIIEHHUS K MIPUPOJIC U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS
OIIbITAa HUCITIOJIB30BaAHUA HOJIyT-ICHHI)IX 3HaHHI>'I JUJIS HpI/IHﬂTI/IH FpaMOTHI)IX pemeHHﬁ B CI/ITyaIII/IFIX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B y4yeOHOM maHe cpeaHero oOmiero oOpa3oBaHMs MpeaMeT «XHUMHs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MPEAMETHOMN o0nacTu «EcTecTBEeHHO-HAayUHbIE TPEAMETHI.

OO0riee 9nCIIO YacoB, OTBEIEHHBIX I U3YUYCHUs XUMHH, Ha 0a30BOM ypOBHE CpPEIHErO
obmrero obpazoBanus, cocraBiseT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kinacce
— 34 gaca (1 4ac B HezeIO).
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. COJEPKAHUE OBYYEHUA
10 KUIIACC
OPITAHUYECKASA XUMUA

Teopernyeckne OCHOBBI OPraHUYeCKON XUMHHU

[IpenMer opraHMueckoil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IMOJYYECHUU
HOBBIX BEIIIECTB U MaTepUAJIOB. Teopus CTpOCHUsSI OpraHnYecKux coennHenuil A. M. byrtieposa,
e€ OCHOBHbIe mNONOKeHUs. CTPyKTypHble (DOPMyJIbI OpPraHMYECKHUX BellecTB. I omonorus,
n3omepus. XuMu4eckasi CBsI3b B OpraHMYECKUX COEUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccupuKay OpraHuvYecKrx BeniecTs. HomeHkiaTypa opranndeckux
COEIMHEHMH (cucTeMaTu4ecKas) ¥ TpPUBHAIbHbIE HAa3BaHUS BaKHEHILNX MPEICTABUTENEH KIIACCOB
OpPraHUYECKUX BEILECTB.

DKcnepumenmanvhvie Memoobl U3Y4eHUs 6ewecms U ux npeepaujenuti. 03HAaKOMIJIEHUE C
oOpaslaMi OpraHMYecKHX BEIIECTB W MaTepHalaMH Ha UX OCHOBE, MOJICTUPOBAHHUE MOJEKYI
OpPraHMYeCKUX BEIIECTB, HAONIOJEHUE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HarpeBaHuu (IJIaBjIeHNUE, OOYIIIMBaHUE U TOPEHUE).

YrieBogopoanbl

AJNKaHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKUH psax. MeraH M 3TaH — MpocTeiiine
MIPECTaBUTEIN ATKAHOB: (PU3NYECKHE U XUMUYECKUE CBOUCTBA (peaKIy 3aMeILeHHs] K TOPEHHUsT),
HAaxO0XKJICHUE B IIPUPOJIE, OJYYECHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM psll. DTHIEH U MPONUIIEH — IPOCTEUIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKUE M XUMHUUYECKUE CBOWCTBA (peaklUuu TI'MJIPUPOBAHUS,
raJIor€HUPOBaHUs, THIPATALMHU, OKUCICHUS U ITOJINMEPU3ALINN ), TIOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOytamueH-1,3: cTpoeHue, BaXHEHITME XUMHYECKHE
cBoiicTBa (peakuus nonuMmepusanun). [lonyyeHne CHHTETUYECKOr 0 KayuyKa U pe3UHBI.

AJNKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AlETuieH —
MPOCTENIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMUUYECKUE CBOICTBA
(peaxkuuu ruipupoBaHus, raJloreHUPOBAHUS, THAPATALMU, TOPEHNUS ), TOJTyYeHUE U IPUMEHEHHE.

Apensl. benson: cocraB, cTpoeHue, (pU3MYECKME U XMMUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUS U HUTPOBAHMs), NOJIYYEHHE U NPUMEHEHHE. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceolcmea (peakyuu 2ai02eHUpPO8anus U HUMpOBaHus), NoIy4eHue u
npumenenue. 'TOKCHMYHOCTb apeHOB. ['eHeTnMyeckas CBA3b MEXAYy  YIVIEBOJAOPOJAMH,
IIPUHAICKAIIMMHY K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKU YTIAEBOAOPOAOB. [IpuponHblii ra3 U monyTHbIe HEPTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoObl mepepaboTku He(TH: TEPEeroHKa, KPEKUHT (TEPMUIECKUH,
KaTanmuThHaeckuii), mmponu3. IlpogykTel mepepabotkn HedpTH, HX NPUMEHEHHE B
IIPOMBIIIJICHHOCTU U B ObITY. KaMEHHBIH yrosb 1 MpOAYKTHI €ro nepepaboTKH.

DKchepumenmanvhvie Memoobl U3YUeHUs 6euwecms U ux npeepaujenuti: 03HaKOMIIEHUE C
oOpaslamu ImjaacTMacc, KaydyyKoB M pe3uHbl, komekuuu «Heptb» u «Yromby», MoJenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONpPOU3BOAHBIX, IPOBEIECHUE MPAKTUYECKON palboThl:
IIOJIYYEHHUE 3TUIICHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérhrle 3amayn.

Bounciienuss mo ypaBHEHHMIO XHUMHYECKOW peakuumu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEILECTBA WM MPOLYKTA PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOI'O
13 UCXOJHBIX BEIECTB WM NMPOLYKTOB PEAKIUN).
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Kucnopoacoaepxammue oprannyeckne coe{MHEeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpOeHHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peakluuM C aKTUBHBIMU METaJJIaMH, TajoreHOBOJOPOJIaMU, TOPEHHUE),
npuMeHeHue. BogopoaHbie cBs3U MEXAYy MOJIEKyJIaMu cnupToB. JleiicTBre MeTaHoNa U 9TaHOoJa
Ha OpraHu3M YeJlOBeKa.

MHoroaroMHbie CHOUPTHL. OTWICHIJIMKOAL W TIULEPUH: CTpOCHUE, (U3MUECKHUEe U
XMMHYECKHE CBOICTBA (B3aUMOJICHCTBUE CO MIEIOYHBIMU METaJlJIaMH, KaU€CTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUe Ha OpraHm3M uejoBeka. [IpuMeHeHWe TIulepuHa U
STUJICHTJIUKOJISL.

DeHOoI: CTPOeHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYIECKIE CBOMCTBA. TOKCHYHOCTH (heHoTa.
[Ipumenenne ¢enomna.

Anpneruapl U Kemousl. DOpManbIerui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklUM OKUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIE pEaKIIUH),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEE/IbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsl KHCIIOTBHI:
CTpocHHE, (PU3NIECKHEe U XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kllacca KUCIIOT, PeaKIIHs
sTepudukanyu), momydyeHue U npuMmeHeHue. (CTeapuHOBas U OJEMHOBAs KHCIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KMCJIOT. MbI1a KaK COJTM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEICTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'naponus xupos. [Ipumenenue xupos. buonoruueckas posb 5KUpOB.

VYrieBomsl: cocTaB, KiacCuUKaIUs YrieBoa0B (MOHO-, U- U Tojucaxapubl). [mroko3a —
MPOCTEHIINK MOHOCaXapHl: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3UYECKUE U XUMHUYECKHE
CBOIicTBa (B3auMo/ieiicTBue ¢ ruapokcuaom Meau(ll), okucnenne aMMruaqHbIM PaCTBOPOM OKCHJIA
cepedpa(l), BoccTtanoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXJEHUWE B MPHUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. DorocunTe3. pyKTo3a KaKk U30MEp IIIIOKO3bI.

Kpaxman u nemnonosa kak npupojaHble noaumepbl. CTpoeHre Kpaxmaina U LEeJUTI0I03BI.
duznyeckre U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIpOn3, KAYeCTBEHHAs! PEAKIIHUS C HOJA0M).

OxcnepumenmanbHvle MemooObl U3VUeHUs 6eujecms U ux npespaujeHuii: TMpOBEJIEHUE,
HaOIOJICHUE W OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, KAaYECTBCHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHoma okcuaoMm meau(ll)), mMHOroaToMHBIX
CupTOB (B3auMoneicTBUE ThuiepuHa ¢ ruapokcuaom wmeau(ll)), ampmerumoB (okucieHue
aMMHavYHBIM pacTBopoM okcua cepedpa(l) u ruapoxcumom memu(ll), B3aumozelicTBre Kpaxmaia
C MOZIOM), TIPOBEIEHUE IPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3amaumn.

Bolunicnenuss mo ypaBHEHUIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOAHOT0 BEIIECTBA WIIM TPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJHOTO
W3 UCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKITUH).

A3zoTconeprKaiye opraHu4ecKue CoeIMHEHUs.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHndeckrue coequHeHus. u3nueckue U XUMHYECKre
CBOICTBa aMHUHOKHUCIOT (Ha MpuUMepe TIULKHA). buonorndyeckoe 3HAYEHUE AMHHOKHUCIOT.
IMenTuael.
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benku kak mpupoaHBIE BHICOKOMOJICKYJISIpHBIE COoelnuHEHHs. llepBuyHas, BTOpUYHAsS M
TpeTUYHas CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEIKOB: THAPONU3, JCHATypaIus,
KaueCTBEHHBIC PEaKIIUK Ha OCIKH.

Oxcnepumenmanvruvle Memoobl U3YUeHUs: 8eujecms U ux npespawjeHull: HaOIIOJCHUE U
ONMKMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB IpHW HarpeBaHWHU, IIBETHHIC
peakuuu OeIKoB.

BbicokomosieKy IsipHbIe COeIMHEHUSI

OCHOBHBIE TIOHSTHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEpHU3alluu, CpeAHsss MoJeKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJIIPHBIX COSMHEHUN — TTOJIMMEPHU3AIHS U TIOJTUKOH ICHCAITHS.

DxcnepumenmanvHvle Memoovl U3y4eHus eeujecmes U ux npespaujeHutl: 03HaAKOMIICHUE C
oOpa3siaMu MPUPOJTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexmpeaMeTHbIE CBS3U.

Peanuzanust MexnpeaMeTHBIX CBA3EH MPU M3YYEHUHM OpraHudeckod xumuu B 10 kimacce
OCYIIECTBJISIETCS Yepe3 HCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIC TIOHSTHUS: SIBJICHUE, HaydHbIH (akT, TUMoTe3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCHpUKalus, TMepUOANYHOCTh, HAOMIOJACHHE, W3MEpPEHUE,
9KCIIEPUMEHT, MOJICIIUPOBAHHE.

®dusnka: MaTepusi, YHEPTUsl, Macca, aTOM, FJIEKTPOH, MOJIEKYJIA, SHEPreTHUYECKUI YPOBEHb,
BEILIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PU3NICCKUE BETMYMHBI U €TUHULIBI KX
WU3MEPEHHUS.

buonorus: kmerka, opranusMm, Ouochepa, oOMEH BelIECTB B oOpraHusme, (OTOCHHTE3,
OMONOTUYECKU aKTHBHBIE BelecTBa (O€NKH, YrIIeBOABI, XKHUPHI, (PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOPHBIE TOPO/IBL, TOJE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonmorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIIBHOT'O MTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE MpernapaThl, MaTEPHAIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI XHMHH

XuMuyeckuil 31eMeHT. AToM. Slapo arToma, wu30TOmbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacnpezenieHns: 3JIeKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUO/IOB.
DJeKTpoHHasi KOH(UTYpalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XMMHYECKHMX 3ieMeHToB [l U.
MengeneeBa. CBsA3b NEpUOIMYECKOr0o 3akoHa M llepuonuyeckoidl cHUCTEMBI XUMHYECKHX
snementoB JI. Y. MenpaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
II0 rpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOr0 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMMHMUECKas CBSI3b. Buabl XMMHYECKOW CBSI3M (KOBaJEHTHAs
HEMoJIApHas M MOJsIpHasi, MOHHAs, MeTauindyeckas). MexaHu3Mbl 0Opa3oBaHMs KOBaJEHTHOM
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XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
OnexTpooTpuuaTeabHOCcTh. CTeneHb OKUCIeHus. IOHbI: KaTHOHBI U @HUOHBI.

BemectBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOI'O CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEUIeCTBA. THUIBl KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKU.

[lonsTre o nucnepcHbIX cuctemMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpBl. MaccoBas 10is
BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeinHeHnil. HomeHknatypa HeopraHu4eckux BeIecTB.
I'enernueckas cBsi3b HEOPraHUUECKUX BEILECTB, IPUHAUIEKAIINX K PA3JINYHBIM KJIacCaM.

Xumudeckas peaknusa. Kiaccudukanus XUMHUYECKHX pPEaKIUid B HEOPTaHMYECKOW |
OpPraHUYECKOW XMMHH. 3aKOH COXPAHEHHs MAaCChl BEILECTB, 3aKOH COXPAHEHHUS U IPEBPAICHHUS
SHEPI'UH NP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBHUCUMOCTh OT PazNUYHBIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumnueckoe paBHOBecHe. (DakTOpbI, BIMSIONINE HAa COCTOSHME XHMHUYECKOTO pPABHOBECHSI.
[TpuHnumn Jle [arense.

Dnektponutuyeckas auccoruanus. CunbHble U cialOble dmekTponuThl. Cpena BOTHBIX
pacTBOPOB BEILIECTB: KUCasl, HEUTpalibHas, IEeI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OxcnepumenmanbHvle Memoobl U3YYeHUs Gewecmes U UxX npespaujeHuti. IEeMOHCTpaLHs
tabmun «llepmoanueckas cucrema xumudeckux snemeHToB Jl. M. MenzaeneeBa», u3ydeHue
MoJiele KpHUCTAUIMYECKUX pEIETOK, HAOMIoJeHHe M ONHMCaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKEeHHE MEPOKCHa BOAOPOJIA B MPHCYTCTBUU KaTalu3aTopa,
OIpEJEIIEHUE CPEebl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHIMKATOPA, PEAKIIMHU
HMOHHOrO0 OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHHE pa3nnyHbIX (PAaKTOPOB Ha
CKOPOCTbh XMMUYECKOU PEaKLum».

Pacuérnsbie 3anauu.

Pacuétel mo ypaBHEHUAM XUMUYECKUX PEAKLUNA, B TOM YUCIIE TEPMOXUMHUECKUE PACUETHI,
PacuéThl ¢ UCIIOIB30BAHUEM IOHSATHUS «MACCOBAs 01 BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [Tonoxenne Hemerannos B [leproauueckoit cucreMe XUMUYECKUX AJIEMEHTOB
. Y. MeHnneneeBa U OCOOECHHOCTH CTpOeHHS aToMOB. DuU3MYecKHe CBOWCTBA HEMETAILIOB.
AJtoTponus HEMETAIIOB (Ha MpUMepe KUCIIOpo/ia, cepbl, pocdopa u yriaeposa).

XUMHYECKHE CBOWCTBA BAXHEUIIMX HEMETAJUIOB (TajloreHOB, cephl, a3ora, ¢ocdopa,
yriaeposa v KpeMHUs) U UX COeIMHEHUHN (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJAOPOIAHBIX
COCJIMHEHU ).

[IpuMeHeHne Ba)XHEMIINX HEMETANIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenne meramuioB B Ilepruoguueckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB /JI.
N. MengaeneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa mMeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXMMHUYECKUIN DPsIi HANPSKEHUM
METAJIJIOB.

XWUMHYECKHE CBOMCTBA BAXKHEUIIWX METAUIOB (HATPHWM, Kaluid, KajbIMd, MarHuu,
ATIOMUHUM, LIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

O6mue cnocoObl nonydeHust Metamion. [IpuMeHeHe MeTaIoB B ObITY U TEXHUKE.
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OxcnepumenmanbHvle MemooObl U3VHEHUs 6eujecme U Ux NpespawyeHull: WU3ydeHHue
KOJTEKIIUU «MeTalTbl U CIUTaBbl», 00pa3I[0B HEMETAJUIOB, PEIICHHE YKCIIEPUMEHTANLHBIX 3a]1a4,
HaONIO/ICHUE U OMKCaHWE JEMOHCTPAIMOHHBIX U JIaOOpPaTOPHBIX OMBITOB (B3aHMMOJCHCTBHE
TUPOKCH/JIA AIFOMUHUS C PACTBOPAMH KHUCJIOT U IIEI0YEH, KAUeCTBEHHBIE PEaKIIUU Ha KaTHOHBI
METaJIIOB).

Pacuérnsie 3amaumn.

Pacuérbl Mmacchl BemiecTBa Uin 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MTPOYKTOB PEAKIINH, €CITH OHO U3 BEUIECTB HMEET IPUMECH.

XuMHA U )KM3Hb

Ponb xuMuu B 00€CTICUeHUN IKOITOTUIECKON, YHEPIreTHUECKON U TMHINEBON O€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [IoHATHE O HAyYHBIX METOJAX MO3HAHUS BEUIECTB M XUMUYECKHX PEAKLIUMN.

[IpencraBnenws 00 0ONMX HAYIHBIX TPUHIIMIIAX TPOMBIIUICHHOT O MOMYUCHUS BAKHEUIITUX
BEILECTB.

UenoBek B MHUpE BEIIECTB U MaTEPHAIOB: BAXKHEHMIIME CTPOUTEIBHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MAaTepUalibl, KPACKW, CTEKIIO, KepaMuKa, Marepuaibl s 3JIEKTPOHUKH,
HaHOMAaTepHAJIbl, OPTaHMYECKUE U MUHEPATbHBIC YI00OpEHUS.

XuMHs U 3[I0pOBbE YENIOBEKa: IMpaBUjia MCHOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 UCIIOIB30BAHMS MIPETapaTOB OBITOBOM XMMHUU B TMTOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXIpEeIMETHBIX CBSI3€H MPU U3YYEHUHU OOIIEH M HEOPTAaHMYECKOW XMMUH B
11 xyacce ocyIiecTBISIETCS Yepe3 UCIONb30BAHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSATUM, SBIIAIOIIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OO0mue ecrecTBEeHHO-HAaYYHbIE TOHITHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIH3,
CUHTE3, Kiaccu(uKamus, TepUOJAUYHOCTh, HAOIIOJCHNE, OKCIEPUMEHT, MOJCIHUpPOBAHUE,
HU3MEPEHUE, SBICHUE.

®dusnka: MaTepusi, SHEPrHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPalMOaKTUBHOCTh, MOJIEKYJa, YHEPTreTHUYECKU YpOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBa, PU3NUECKUE BEIMYHNHBI M €IUHUITBI UX U3MEPEHHUSI, CKOPOCTD.

Buonorusi: knerka, opraHms3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpabl, TOPHBIE TTOPO/IBI, TTOJE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus: XuMu4ecKas IpOMBIIUIEHHOCTb, METAJLTYPIUsl, TPOU3BOACTBO CTPOUTEIBHBIX

MarepuraiosB, CEIIbCKOX03IICTBEHHOE IMpou3BOACTBO, numieBas IMPOMBIIIJICHHOCTD,
(I)apMaI_IeBTI/I‘ICCKaH MMPOMBINIJICHHOCTD, IMpOU3BOACTBO KOCMCTHYCCKUX npemnaparos,
IIpOU3BOACTBO KOHCTPYKIIHOHHBIX MaTcpHraioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOI'UH.
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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA BA30BOM YPOBHE CPEJJHETI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHUS O0YyYaroIIUMHCS
MporpaMM CpeaHero obmero oOpa3zoBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hay4no-meronuueckoil OCHOBOH st pa3pabOTKM IUIAHUPYEMBIX pPE3YyJlIbTaTOB OCBOCHUS
IIpOrpaMM CpeaHero oOIiero o0pa3oBaHusl ABISETCA CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coorBercTBUH € CHUCTEMHO-AEATEIBHOCTHBIM IIOIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOEHHUS NPeIMETa « X MMM Ha YPOBHE CPETHET0 001 ero 00pa30BaHNUs BbIAEICHBI
CJIEYIOIIINE COCTABIISIOIME!

OCO3HAHHE OOYYAIOIIMMUCS POCCUICKON TIpa)KIaHCKOW HMJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTU U CaMOONPE/EIICHUIO;

HaJIM4Me MOTHBALIUU K O0yUYECHHUIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEH M UCTOPUUYECKUX TPaAULIuii 0a30BON HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYHUIUMH LEJOCTHOW CHCTEME XHMUYECKOTO
o0pa3oBaHuS;

HAJIMYME TPABOCO3HAHUS OSKOJIOTMYECKOH KYIbTYphl M CIIOCOOHOCTH CTaBUTh LEIH H
CTPOUTH KU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MpeIMeTa « XUMHUSD) TOCTUTAIOTCS B €IUHCTBE YUCOHOM
U BOCIIUTATEIbHOU NIEATEIBHOCTH B COOTBETCTBUHU C I'yMaHUCTHYECKHMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU M HJ€aTaMU POCCHICKOro Ipa)kJaHCKOro OOIEeCTBa,
IPUHATHIMU B OOILIECTBE HOpPMaMM W NpaBUJIAMU MOBEJCHHUS, CIOCOOCTBYIOIIMMHU Ipolieccam
CaMOII03HAHUS, CAMOPA3BUTHUS M HDAaBCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH O0YUYaIOIUXCS.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS IMpenMeTa «XUMHUsS» OTPaxaroT chOPMHPOBAHHOCTh
OIIbITa [T03HABATENBHON M IIPAKTUYECKON IEATENbHOCTH 00yUarOIIUXCs 110 PEAIN3aLUU IPUHSATHIX
B O0ILIECTBE LIEHHOCTEH, B TOM YHUCIIE B YAaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUA:

OCO3HaHUsI 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXCHUS K
3aKOHY M ITPaBOMOPSAKY;

IPEJCTaBJICHNUS O COLMAJbHBIX HOpMax W IPaBWJIAX MEXJINYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JEATENbHOCTHU MPU CO3JaHUM Y4EOHBIX IMPOEKTOB,
peleHrH y4eOHBIX M TO3HABATENbHbIX 33/1a4, BHITOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH NOHKMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI JPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUCOHOH NESTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS |

LIEHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACIEAHIO OTE4YECTBEHHOU
XMMMUY;

YB@)XEHHUS K IPOLIECCY TBOpYECTBA B OOJIACTU TEOPUM U HMPAKTHUYECKOrO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHMS HAyKH €CTh pe3yJbTaT JUIMTENIbHBIX HAOIIOJICHUH,
KpOIIOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U TPAKTHKOB;
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UHTEpeca U TI03HABATEIbHBIX MOTHBOB B IMOJYyYE€HUH U TIOCIEAYIOIIEM aHaJINU3e
nH(}OpMAIUU 0 IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU, U IPUHUMATD
OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha MOPaITbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE TMOBEACHHE W TOCTYNKH CBOUX TOBapHILNEH C MO3UIUN
HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUI ITHX MOCTYITKOB;

4) popMupoOBaHHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHUs IIEHHOCTEH 3J0poBOro M 0Oe30omacHOro oOpa3a J>KHU3HU, HEO0OXOJIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUIECKOMY 3710POBBIO;

coOmro/ieHrs MpaBWJl 0E30MacHOr0 OOpaIleHHs] ¢ BEIIECTBAaMH B OBITY, MOBCEIHEBHON
KU3HU U B TPYJIOBOU JESITETLHOCTH;

NMOHMMaHUsl IEHHOCTH TMPaBUJ HHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MTOBEJICHUS B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUA M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aIKOros,
HApKOTUKOB, KypEeHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOW KOMITETCHTHOCTH B  Y4eOHO-HCCIICIOBATCIILCKON  JIEATCIbHOCTH,
O0LIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPyruX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/lad COLUaIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHUIO Npodeccuil pa3iudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JTIOASIM TPYyJa U pe3yJibTaTaM TPYAOBOH 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYATHHOU TPACKTOPUHU 00pa3oBaHus, OyayIien
npodeccuu U peanu3anuu COOCTBEHHBIX KHU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEN O0IIECTRA;

6) 3K0JI0rN4eCcKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeTIeCO00Pa3HOr0 OTHOMIEHUS K MPUPOE, KAaK HCTOUYHUKY CYIIECTBOBAHHUS
JKM3HH Ha 3eMIie;

MOHUMAaHUs TJI00ATBFHOrO XapaKTepa HKOJIOTMYECKUX MpoOsIeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOIHON U COLUUAIIBHOM CPEIbL;

0CO3HAHUSI HEOOXOAUMOCTH HCIIOIb30BAHUS JOCTHKEHUM XUMHUHU JJIsl PEIISeHHs] BOIIPOCOB
paIMoHaIBHOT'0 TPUPOIONIOIH30BAHUS;

AKTUBHOTO HEMPHATHS IEHCTBHI, MPUHOCSIIIMX BpPEI OKPYXAroIleil MPUPOAHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIATONMPHATHBIE AKOJIOTHUYECKUE TOCICACTBUS MPEANPUHUMACMBIX
JEUCTBUN U NPEAOTBpaLIaTh UX;

HAIAYUS PA3BUTOrO JKOJOTHYCCKOTO MBIIIICHHUS, JKOJIOTHYECKOH KYJIbTYphI, OIBITa
NESITeNbHOCTH  JKOJIOTMYECKOW HAMpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBAaThCS HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOM MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UEOIOTHU XeMopoouu;

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.25 13:49 (MSK) MNpocTas noanucb




13

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

chOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

MOHUMAaHUsI CHeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ ponu B (opMHUpOBaHUU
paIoOHATBHOI0 HAYYHOT'O MBIIUIEHHUS, CO3JJaHUU 1IEJIOCTHOI'O MPEICTaBICHUS 00 OKp yXKarolleM
MHpE KaK O €JUHCTBE MPHUPOJLI M YEJIOBEKA, B TMO3HAHWU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHuu IpodaeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCOO0OM 3HAYMMOCTH XWMHUM JJII COBPEMEHHOW IMBUJIIM3AINH: B €€
T'YMaHUCTHYECKON HAMpPaBIIEHHOCTH YW BAKHOW pPONM B CO3/IaHWU HOBOW 0a3bl MaTepuanbHON
KYJIbTYpbI, PEIICHUH TI100abHBIX MPOOJIEeM YCTONUYHMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOIA,
JHEPreTUYeCKOl, THUIIEBOH M JKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecrieueHnH YCIOBUM YCHEIIHOrO TPYya U IKOJIOTUYECKH KOM(OPTHOM KU3HU KaKIOr0 4jieHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHHUMAaHHSI CYIIHOCTH METOJOB IO3HAHUS,
HCIIONIb3YEMBIX B €CTCCTBCHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh MOMy4aeMbIC 3HAHHMS IS
aHalM3a M OOBSCHEHUS SBIICHUN OKPYXKAIOLIEro MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
YMEHHSI JIeJIaTh 00OOCHOBAHHBIC 3aKITIOYSHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIITUXCS TAHHBIX
C 1IEJIbIO TTOJTYYEHHMSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO UCITOIB30BaTh XUMUUECKHIE 3HAHUSI I PEIICHUS MpooiieM
B pealbHBIX KU3HEHHBIX CUTYalIUIX;

MHTEpeca K NO3HAHUIO M HCCIIeI0BATeNIbCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMM 1O XHMHHM B COOTBETCTBUM C IKHU3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPy/Aa B pa3luyHbIX cepax mpoheccuoHanbHON AeSITENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOro mpenmera «XUMHS» Ha YpOBHE
cpenHero oomero oopa3oBaHUs BKIIOYAIOT:

3HauYUMBIe TSI (DOPMUPOBAHMSI MHPOBO33PEHHS OO0YUYAIOIIUXCS MEXKIUCIUTUIMHAPHBIC
(MexmpenMeTHbIE) O0IeHaYYHbIE TTOHATHS, OTPaXKaroIIKe EJIOCTHOCTh HAyYHOW KapTUHBI MUpa
U crienuUKy METOJIOB TIO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepHs, BEIIECTBO,
JHEprus, SBJICHHE, MPOLECC, CUCTEMA, Hay4HbII (akT, MPUHLHUI, THIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOII0ICHNE, H3MEPECHHE, IKCTIEPUMEHT U JIPYTHE);

YHHUBEPCAIbHbBIE yueOHbIe JeUCTBUS (mo3HaBaTeNnbHBIE, KOMMYHHUKAaTHBHbIE,
perynatuBHble), oOecneunBaromve (GopMupoBaHHE (QYHKUHOHAIBHOM TIpaMOTHOCTH U
COILMATbHON KOMIIETEHIIUU 00yUYarOIInuXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSl ~ HMCIOJB30BaTh  OCBOCHHBIC  MEXJIUCIHUIUTMHAPHEIC,
MHPOBO33pEHUYECKUE 3HAHUS W YHUBEpCaIbHbIC YydeOHBIC ACHCTBHS B TIO3HABATEIHHOU U
COLIMAJIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCATBHBIMH YyUEOHBIMU
M03HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYASATUBHBIMU ACHCTBUSIMU.
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Ogy1ajeHye YHUBEPCAJIbHBIMU Y4€OHBIMH II03HABATEJIbHBIMHU NeliCTBUAMMU:

1) 6a3oBble JIOrH4YecKHe AeHCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIUpPOBaTh M aKTyaJU3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENENATh LENIN JEATEIBHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JOCTH)KEHUS,
COOTHOCUTH P€3YJbTAThI IEATEIBHOCTH C NOCTABIECHHBIMH LIETSIMU;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHWW NPUEMBI JOTMYECKOIO MBILUIEHUS — BBIICIATH
XapakTepHble TPU3HAKM TMOHSATUM W YCTaHABIMBATh MUX B3aUMOCBS3b, MCIIOIb30BATh
COOTBETCTBYIOIIME MOHATHUS 7151 OOBSICHEHUS OTJCIbHBIX (PaKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS U KPUTEPHUHU IS KINaCCU(DUKALIMK BEIECTB U XUMHUECKUX PEaKLuii;

YCTaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMH SIBICHUSMY;

CTPOUTH JIOTUYECKHE pacCyXIeHHsI (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 AHATIOTUN), BBISIBIIATh
3aKOHOMEPHOCTU U MPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHHIX, (POPMYIHPOBATH BHIBOIBI U
3aKJIFOUEHUS;

IPUMEHATh B IIPOLECCE MO3HAHMSI, UCIOIb3YEMbIE B XUMUU CHUMBOJIMUYECKHUE (3HAKOBBIE)
MOJIeIH, TPe0OPa30BbIBATh MOAEIbHbIE IPEJICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) JIEMEHTA,
XUMHAYecKass (opmyna, ypaBHEHHE XUMHUYECKOW pEakIUuH — TPU pPEmICHHH Y4eOHBIX
IIO3HABATENIbHBIX U IPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE MIPECTABJICHUS IS
BBISIBJICHUS XapAKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIE HCCIe0BaATEIbCKIE 1eHCTBUSA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOTI' O IIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIM;

¢dbopMynupoBaTh ILETM M 3aJayd  HMCCIEJOBAaHUS, MHCIOIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYIMPOBAHHBIE BOIIPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
11t POPMHUPOBAHHUS TUIIOTE3HI 110 MTPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJIETh HABBIKAMU CaMOCTOSTENBHOIO IUIAHUPOBAaHUS M IPOBENCHUS YYEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOAOM IPOLIECCa, CaMOCTOSTEIbHO
IIPOTHO3MPOBATh €ro pe3yibTaT, (HOpMyIupoBaTh OO0OOIIEHHS U BBIBOJAbl OTHOCHUTEIHHO
JIOCTOBEPHOCTH pE3yJIbTaTOB MCCIIEA0BAaHUs, COCTABIATh OOOCHOBAHHBIA OTUYET O MPOAEIaHHON
pabore;

puoOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeNbCKOM U TMPOEKTHOW JAeATeIbHOCTH,
MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOAOB pEIICHUs
MIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) padora ¢ unpopmanmeii:

OPMEHTUPOBATbCA B PA3JIMYHBIX MCTOYHUKAX HWHPOpMaluuu (Hay4dHO-TIONYJIsIpHAst
auTepaTypa XMMHMUYECKOTO COJIEp)KaHUs, CIpaBOYHble mocobus, pecypcsl HMHTepHera),
aHAJIM3UPOBATh HH(OPMAIIHIO PA3IMUHBIX BUAOB U (GOPM MIPEICTABICHHS, KPUTHUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh M HENTPOTUBOPEUYUBOCTb;

(dbopMynupoBaTh 3ampochl M TMPUMEHATh Pa3IMYHbIE METOAbI NpPH IOHCKE U OTOOpe
nHpopMaluu, He0OX0AUMOI JIIs BHIITOJIHEHUS Y4e€OHBIX 3aj[a4u ONpeaeEHHOrO TUIIA;

npuoOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMHA U
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMANbHYIO (pOpMy TpeacTaBieHuss HHPOPMALUU (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIbI, PUCYHKH U JAPYTHE);
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UCIOJIB30BaTh HAy4yHBIM S3bIK B KauecTBE CpEJACTBA MNpH paboTe ¢ XUMHUYECKOH
uHpoOpMaLueil: TPUMEHATh MEXIIpeIMETHbIE ((U3NYEeCKHe W MaTeMaTU4YecKue) 3HAaKH U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPE0O0Pa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISAJHOCTH.

OByajeHne yHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TeMBI B XOJ€ TUAJIOTa W/WIN TUCKYCCHH,
BBICKa3bIBaTh MJIeM, (OPMYJIUPOBaTb CBOM MPEJIOKEHHS OTHOCHUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTALMEN pe3yJabTaTOB I103HABATEIBHOU AEATEIBHOCTH, ITOTYYEHHBIX
CaMOCTOATENIPHO WJIM COBMECTHO CO CBEPCTHMKAMHU IIPM  BBIIOJIHCHUM XHMHUYECKOIO
HKCHEPUMEHTA, MPAKTHUYECKOW paboThl MO HCCIEAOBAHHIO CBOICTB M3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro mpoekTa M (OpMYJIMpPOBATh BBIBOJBI 10 pPE3ybTaTaM IPOBEAEHHBIX
WCCIIEIOBAaHUI MTyTEM COTJIacOBaHMS MTO3UIIMN B X0J1€ 00CYKJICHHSI 1 0OMEHa MHEHUSMHU.

OgyajgeHne yHHBEPCAJIbHBIMHU PeryJsiTHBHBIMY ACHCTBUSIMU

CaMOCTOATENIBHO IUIAHUPOBATh M OCYLIECTBIIATh CBOK IIO3HABATEIBHYIO ACSATEIBHOCTD,
onpenenss e€ LeIM U 3aJaud, KOHTPOJIMPOBAaTh U 1O Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
IpeaaraeMplii alropuT™M JAEHCTBUN NPU BHIIOTHEHUH Y4E€OHBIX M UCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbonee F3pPEeKTUBHBIN CIOCO0 UX PElICHHs C YY4ETOM MOIYyYSHHs HOBBIX 3HAHUH O
BEILIECTBAX U XMMUYECKUX PEAKIIUAX;

OCYLIECTBIISATH CAMOKOHTPOJIb CBOECH AEATEIBHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEJAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOEHUA Kypca «OpraHndeckas XuMush» OTpakaroT:

c(hOPMUPOBAHHOCTH MPEICTABICHUI 0 XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHpA, POJIM XMMHHM B MO3HAHWUU SBJICHHUI NPUPOIbI, B HOPMUPOBAHUH MBIIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOW I pPEIICHUS
MPAKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0pPOBBIO U
NIPUPOJHOU CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUHM, KOTOpas BKIKOYAET: OCHOBOIOJAraroLIUe
MOHATHUS (XUMHYECKHI JIEMEHT, aTOM, SJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCT,
ANEKTPOOTPUILIATEIPHOCTh, XHUMHUYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas W
COKpami€HHas), MOJb, MOJIIpHasT Macca, MOJSpPHbIE 00BEM, yYIIEpOAHBIA  CKEJIET,
(yHKIIMOHANBHAST TPYIIA, paguKal, HU30MEpHs, U30MEpPbI, TOMOJIOTUYECKUN psijI, TOMOJIOTH,
YIJIE€BOAOPObI, KUCIOPOI U a30TCOAEPIKALLUE COCIUHEHHS, MOHOMEp, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BRICOKOMOJICKYJISIPHBIE COSTMHEHUS); TCOPUH U 3aKOHBI (T€OpUs CTPOEHUSI OPTaHUYECKHUX
BemiectB A. M. byrnepoBa, 3aKoH COXpaHEHHS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHU; MHUPOBO33PECHUECKUE 3HAHUS, JIEkKAIIMEe B OCHOBE MOHUMAHMS
MIPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKUX SBJICHUHU, (PAKTOIOrMYECKHE CBEJCHHUS O CBOIMCTBAX,
COCTaBe, MOJYUYCHUH U 0€30TaCHOM MCIOJIb30BAHUU BOKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY
U NPAKTUYECKOU IEATENBHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MMPU3HAKU TTOHITHH, YCTAaHABIUBATH
HX B3aUMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIME OHATHS IIPU OIMCAHUU COCTaBa, CTPOEHUS U

MPEBPAILIEHUN OPraHUYECKUX COEANHEHUI;
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C(OPMHUPOBAHHOCTh YMEHUH HCIONb30BAaTh XMMUYECKYIO CHUMBOJIMKY ISl COCTaBJIECHHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIIEHHOH) (OPMYII OPraHUYECKUX BEIIECTB
U YpPaBHEHUI XMMHYECKMX PEaKLWi, U3rOTAaBIMBATH MOJICIN MOJIEKYJ OpPraHMYECKHX BELIECTB
JUIS WUTIOCTPAIMKM UX XUMHUYECKOT0 U TPOCTPAHCTBEHHOI O CTPOEHNUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHA/UIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 110 WX COCTaBy M CTPOCHHIO K ONPENCNEHHOMY KIIACCy/TPYyIIe COCTUHEHUN
(yrneBonopoabl, KHCIOPOJ M  a30TCOJAEp)KAllMe COEIUHEHMs, BbICOKOMOJIEKYJISIPHbIC
COeJIMHEHMs ), J1aBaTh WM Ha3BaHWs MO cuctemarudeckoir HomeHkiarype (IUPAC), a Taxxke
MPUBOAUTH TPUBHAJIbHBIE HA3BaHUS OTJENbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUIIEH,
alleTWIEH, STWJIEHIJMKONIb, INIMLEPUH, (eHon, (popManblIeruj, auneTalbJeruj, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsi KHCIIOTA, TIIIOK03a, (ppyKTO3a,
Kpaxmall, [IeJUII0J103a, TIIHULHH);

c(OPMHUPOBAHHOCTh YMEHHUS OINpPENEISATh BHJBI XUMHUYECKOW CBA3M B OPTraHUYECKUX
COeIMHEHMX (OAMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSTh TOJOXKECHHS TEOPHUH CTPOCHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa 11t 00bsICHEHUS] 3aBUCHMOCTH CBOWCTB BELIECTB OT UX COCTaBA U
CTPOEHHSI; 3aKOH COXPAHEHUsI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHUN XapakTepU30BaTh COCTaB, CTPOEHHE, (U3NYECKHE U
XMMHYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHMYECKUX BEIIECTB
(MeraH, STaH, STHJIEH, MNPOMNWJIEH, aueTwieH, Oyramuen-1,3, merunOyraauen-1,3, Oenzomn,
METaHOJI, 3TaHOJI, STUJIEHIJIMKOJb, INIMLEPUH, (PEHOJI, aleTalbAerujl, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmaj, LeJUI0103a, aMHHOYKCYCHas KHCJIO0Ta), WILIIOCTPUPOBATh
TCHETHYECKYIO CBSI3b MEXKAY HUMH YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKUUU C
HCIIOJIBb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaTb HCTOUYHUKU YIJIEBOJOPOIHOIO ChIPbS
(HedTh, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEPEepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MIPOYKTOB NEpepaboTKu;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS IO XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00BbEMa, KOMUYECTBA UCXOJHOI0 BEIIECTBA UM IPOLYKTa pEaKIMH 110 U3BECTHBIM Macce,
00bEMY, KOIMYECTBY OJIHOTO M3 UCXO/IHBIX BEUIECTB HJIM IPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUU BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOT O
[IO3HAHUS, MCIONB3YEMBIX B XHMHUU IIPM M3YyYEHUU BEUIECTB M XHMUYECKUX SBJICHUN
(HabmogeHue, W3MEpPEHHE, OJKCIEPHUMEHT, MOJEIHPOBAHUE), UCIOIb30BaTh CHUCTEMHBIC
XMMHWYECKHE 3HAHUS I IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAlUAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUH COONIO/IaTh MpPaBUiIa MOJNb30BAHUS XMMUYECKOH MOCYN0oN U
71a00paTopHBIM 000PYIOBAaHHUEM, a TAK)KE IPaBUiIa OOpaIEeHHs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMH 110 BBIITOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IJIJAHUPOBAaTh M BBINOJHATh XUMHYECKUH HKCHEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEIIECTB IPU HAarpeBaHMUHU, MOJIYYCHUE ITUIICHA U U3YYEHHUE €ro
CBOMCTB, KaUE€CTBEHHbIC PEAKIIMU OPTaHUYECKUX BEILECTB, IeHATypalus OEJIKOB IIPU HarpeBaHUH,
L[BETHBIE PEAKLIMU OEITKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKU O€30MAaCHOCTH NP 00paIieHun
C BeIeCTBAaMM M JIAOOPaTOPHBIM 00OpYIOBAHUEM, NPEACTaBIATh PE3yJbTaTbl XUMHUYECKOIO
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JKCIIEpUMEHTa B (OpME 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakUuid U (QOpMyIHpOBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

chOPMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHpopmanuu, MHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHHMHM COOMIOAAaTh MpaBHJIa 3KOJOTHYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY M TPYJOBOH [EATETBHOCTH B IEISAX COXPAaHEHHS CBOETO 3/0POBBS H
OKpY’Karolleld MpUPOTHOU Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBHIE OPTaHU3MBI
OIpeNeNEHHbIX OpraHMYeCKUX BeIIecTB, MoHuMas cMmblca nokasarens [IIK, moscHaTs Ha
IIpUMEpPax CIOCOObI YMEHBIIEHUS M MPEAOTBPAIEHUS UX BPEIHOIO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;

JUIsl OOYYaloOUIMXCSl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBBSI: YMEHUE NPHUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHHUIA;

JUISL CIIETIBIX U CTAO0BUAALINX O0YJAIONIUXCS: YMEHUE UCIOIb30BATh PeNlbe(PHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaitns nis 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas 1 HeopraHudecKast XMMUSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPECTABICHUI: 0 XUMUYECKOM COCTaBJISIONICH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU SIBJICHUHN MPHUPOJBI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATHHOW TPAaMOTHOCTH, HEOOXOTUMOW i pPEHICHUS
MPAKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO U
MIPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEeMOM XHMHUYECKMX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAEHTHOCTh, OSJIEKTPOOTPUIIATEIILHOCTD, CTENEHBb
OKHCIICHUS, XWMHUYCCKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOIOPOIHAA),
KpUCTAJZIMYECKast ~ peméTka, TUNBl XUMHUYECKUX  PEaKkIui, pacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, IIEKTPOIUTUYECKAsT JUCCOLUAIUS, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHYECKOHN peaKkIuu, XUMHUIECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHS JNEKTPOTUTHUECKON
aucconuanuu, nepuonndeckuit 3akon J[. M. MenpaeneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB,
3aKOH COXpPaHEHUS W TPEBPAIICHUS SHEPTHH NPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHUHU, MHPOBO33PEHUYECKHE 3HAHUs, JIeXKalllie B OCHOBE MOHHUMAHMUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUU, (PAKTOJIOTUYCCKHIE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJNYYeHHH U OE30MacCHOM HCIOJIIb30BAHMM BAYKHEHIINX HEOPTraHMYECKHUX BEIIECTB B
OBITY U TIPAKTHYECKOM JISATSIIBHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKH MOHITHI, YCTAHABIMBAThH
WX B3aMMOCBS3b, HCIIONB30BaTh COOTBETCTBYIOIIUE IMOHSATHS MPH ONMHUCAHUU HEOPTAaHWYECKUX
BEILECTB U UX IIPEBPALLCHHUI;

c(OpMUPOBAHHOCTh YMEHUN HCIONB30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHMUS
(dbopMyn BeIIECTB W ypaBHEHUN XUMHUYECKHX PEAKIMH, CUCTEMATUYECKYI0 HOMEHKIIATYpPY
(IJUPAC) u TpuBHanbHBIC Ha3BaHUS OTACIBHBIX HEOPraHMYECKHX BeENIECTB (yrapHblii ras,
YIJICKUCIIBIN Ta3, aMMUaK, TanmiéHas W3BECTh, HETalIéHas W3BECTh, NMUThEBAs COAA, MUPHT U

ApyTHUe);
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c(hOpMUPOBAHHOCTh YMEHHH OIpeeNsATh BAICHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COEIUHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJlJIN4ecKasi, BOJIOPO/IHAsI) B COCAMHEHMSX, THUN KPUCTAIUYECKON PElmETKU KOHKPETHOTO
BElIECTBA (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METa/In4yecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHHH YCTaHABJIMBATH NMPUHAUICKHOCTh HEOPTAHNIECKUX BEIECTB
M0 UX COCTaBY K OMpeAeTEHHOMY KIIacCy/TpyIIe CoenHEeHUN (IIPOCThie BEIIecTBa — METAIUIbI U
HEMeTaJlIbl, OKCH/IbI, OCHOBAHHUS, KUCIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHUPOBAHHOCTh YMEHMH pacKpbIBaThb CMBICI Mepuonuueckoro 3akonHa JI. M.
MengeneeBa U JEMOHCTPUPOBATb €ro0  CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTHYECKYIO (DYHKITUH;

chOpPMUPOBAHHOCTb YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XMMHYECKUX 371eMeHTOB 1—4 nepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenTos /1. 1.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTHUYECKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M HX
COEIMHEHMI 10 nepuoaam u rpynnam [lepuonnueckoid cucteMbl XuMUYeCKUX 3eMeHToB /1. H.
Menneneena;

c(OpMHUPOBAHHOCTh YMEHHM XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBONCTBA
HEOPraHUYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB, MOJATBEPKIATh CYIIECTBOBAHHUE M€HETHYECKON
CBS3M MEXJy HEOPraHMYECKMMH BELIECTBAMHM C IIOMOLIBI0 YPAaBHEHMHM COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIN;

c(OPMHUPOBAHHOCTh YMEHHSI KIacCCU(PUUIUPOBATh XMMHUYECKHE DPEAKIUHU I10 Pa3InYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyrollux BEIIECTB, TEMIoBoMy J(h(eKxTy peakiuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIATh YPaBHEHUS pEaKUil pa3TUYHbIX THUIIOB, MOJHBIC
U COKpalI€HHbIE YPAaBHEHUS peaKlUi MOHHOIO OOMEHA, YUUThIBasl yCIOBHSI, MPU KOTOPBIX TH
peakuuu UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHHUH NPOBOJUTH PEAKIMH, MOITBEP)KJIAIOLINE KaueCTBEHHBIN
COCTaB pAa3iIMYHbIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaThb ONBITHBIM IIyTéM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxiuii oCpeICTBOM COCTaBJICHUSI SJICKTPOHHOr0 OaaHca 3TUX PEeaKIItii;

c(OPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peaKkluu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIICHHs XWMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3nenicteus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHUYECKHE TPOIIECCHI, JIeXKAIIUE B OCHOBE
MIPOMBILIUIEHHOT'O MOJIyY€HHSI CEpPHOM KHCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTD
npeacTaBiIeHui 00 OOIIMX HAayYHBIX NMPHUHIMIAX U HKOJOTHMUECKUX MPOoOJeMax XUMHYECKOro
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYMCICHUS C MCIOIb30BAHUEM TOHATHA
«MaccoBasi 107l BELIECTBAa B pacTBOpE», OOBEMHBIX OTHOIIEHHM Ta30B INPU XUMHYECKHUX
peaKmmsax, Macchl BEIIECTBA UM 00BbEMA Ta30B 110 H3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe WIN
00bEMY OJTHOT'O M3 YYACTBYIOIIMX B PEAKIMHU BEUIECTB, TEIIOBOr0 3 QeKTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MacChl BELUIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;
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c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjIa MOIH30BAHUS XUMHYECKOW MOCYIO0N H
1a00paTopHBIM 000pPYIOBaHHUEM, a TAK)KE IpaBUiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBHIMOJHATE XUMHUYECKUH SKCIEPUMEHT
(paznmokeHue TEpOKCHIA BOAOPOAA B NPHUCYTCTBUHM KaTalu3aTropa, OINpeeNieHue Cpelbl
PacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO HHINKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUu, peaklUd HMOHHOro OOMEHa, KAa4eCTBEHHBIC pPEaklUu Ha
cynbdar-, kapOOHAT- W XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE HKCIEPUMEHTATBHBIX
3amau mo Temam «Metamney u «Hemeramib») B COOTBETCTBUM C TPAaBUTIAMH TEXHHKHU
0e30MacHOCTH MpH OOPAIIEHUH C BEIIECTBAMHU M JIaOOpaTOPHBIM 000PY/I0BAHUEM, MTPECTABIISATh
pe3yibTaThl XMMHYECKOr0 S3KCIepUMEHTa B (hOpME 3alUCH ypPaBHEHUH COOTBETCTBYIOLIMX
peaxkuuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATh XMMHUYECKYIO0 HH(OpMAIHIO,
MOJTy4aeMYI0 M3 Pa3HbIX UCTOYHHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U APYTrHX);

c(OPMHPOBAHHOCTh YMEHHUH COONIONATh TMpaBHJA HKOJOTHYECKH LEIecO00pa3HOro
MOBEIeHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAaHEHHUS CBOETO 370POBbS U
OKpY’Karolllel MpUPOTHONW Cpelibl, OCO3HABaTh ONACHOCTh BO3AEUCTBHSA HA JKUBBIE OpPraHU3MbI
OTpeneNnEHHbIX BeIIecTB, MOHMUMas cMmbica nokazatens [1JIK, moscHATs Ha mpumepax CroCOObI
YMEHBIIICHUS ¥ MPEIOTBPALCHHUS UX BPEIHOTO BO3ICHCTBUS Ha OPTaHN3M UEIIOBEKa;

JUIl OOYYaIoOUIMXCSl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0pPOBBSI: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL CIIETIBIX U CTAO0BUAALINX O0YYAIONUXCS: YMEHUE UCTIOIb30BATh PeNlbe(PHO-TOUCUHYIO
cuctemy obo3HadueHuit JI. bpaitns ms 3anucu XuMudeckux Ghopmy.

Onepatop 3710 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

KyxHuHa Bepa AnexcaHapoBHa
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Il.
10 KJIACC

TEMATHYECKOE IINTAHUPOBAHMUE

20

KoaunuecTBo 4acoB

HaumenoBaHue pa3ie/ioB
Ne i/t Konrpoasubie | IIpakrtuueckue | JlaGopaTtopubie | DJeKTpoHHbIE (HH(pPOBBIE)
U TeM MPOrpaMMBbI Bcero
padoTbI padoThI ONbITHI o0pa3oBaTesbHbIE Pecypchl
Pa3znes 1. TeopeTuyeckue OCHOBbI OPraHUYECKON XMMHUU
Hpe,uMeT OpFaHquCKOﬁ TpeHamep "O61aKo 3Haumii".
11 xumuu. Teopus cTpoeHus 4 5 Xumus. 10 kiacc,
' OpPraHUYeCKUX COCTMHEHUM 000 "®wu3ukon J1ad"
A. M. BytiepoBa https://oblakoz.ru/
Hroro no pazneny 4
Pa3nen 2. Yriesoaopoasi
Tpenaxep "O6nako 3HaHM".
21 HpeﬂeHBHBIe YrIa€BOOOPOIABI 2 1 Xumus. 10 KJjacc,
' — aJIKaHbl 00O "®wuzukon JIabc"
https://oblakoz.ru/
HenpenenbHble Tpenaxep "O0nako 3HaHMIA".
Xumus. 10 kmace
2.2 JIEBOIOPO/IBI: AJIKEHEI, 6 1 1 ’
I AOPOZ 00O "duzukon JIad"
ATRAHEHES aiHEe https://oblakoz.ru/
Tpenaxep "O6sako 3HaHUMR".
93 Apomarndeckue 5 Xumus. 10 knace,
' YIJIEBOJOPOIBI 000 "®uzukoH JIac"
https://oblakoz.ru/
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[IpuponHble HCTOUHUKH

Tpenaxep "O6sako 3HaHUR".

Xumus. 10 knacc,

2.4
ymeBOIgOp OMOB M HX 3 00O "®wuzuxon Jlag"
IIEpEPabOTKa https://oblakoz.ru/
Hroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:xamue opraHudecKue coeInHeHust

3.1

Crouptel. ®enon

Tpenaxep "O0naxo 3HaHUH".

Xumusg. 10 xnacc,
000 "®wu3ukon J1ad"
https://oblakoz.ru/

3.2

Anwnerunpl. KapOonoBbie
KUCIOTHI. CIIOKHBIC 3PHUPBI

Tpenaxep "O6sako 3HaHUR".

Xumus. 10 knacc,
000 "®uzukou JIad"
https://oblakoz.ru/

3.3

YrneBoabl

Tpenaxep "O6nako 3HaHM".

Xwumus. 10 knacc,
000 "duzuxon Jlac"
https://oblakoz.ru/

Hroro no pazgeny

13

Pa3nen 4. A3oTcoaepskaniue OpraHu4ecKue coex

HHCHHUSA

4.1

AMUHOKHUCIIOTEL. benku.

2

Tpenaxep "O6sako 3HaHUR".

Xumus. 10 knacc,
https://oblakoz.ru/

Hroro no pazgeny

2

Paznen 5. BoicokoMoJieKy/IsipHbIe COeAUHEHU S

5.1

ITnactmaccel. Kayuyku.
Bomnokna

2

Tpenaxep "O0naxo 3HaHMH".

Xumusg. 10 xnacc,
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000 "®uszukou JIad"
https://oblakoz.ru/

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34
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11 KIIACC

23

HaumenoBanue pa3ieioB
Ne n/m P

KoanuecTBo 4acos

DJIeKTpOHHbIe (LM (pPOBbBIE)

Kontpo e | IlpakTuueckue
U TeM MPOTrPaMMBbI Bcero HTPOALHDI PAKTHHECKUE | TaGopaTopHbIe o0pa3oBaTeIbHbIE PeCypPChI
padoThI padoThI OIBITHI
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHU
Tpenaxep "OO6nako 3HaHUN". XUMHSL.
CtpoeHunie aTOMOB. 11 x1ace
[Tepronuueckuit 3aK0H U 000 "CDI/I3I/IKO;I Ta6"
1.1 ITepnoandeckas cucrema 3 https://oblakoz.ru/
XUMUYECKUX 1IeMEHTOB [1. http://school-collection.edu.ru/
. MenneneeBa
Tpenaxep "OO6mnako 3HaHUN". XUMHUSL.
C 11 knacc,
1.2 TPOCHUEC BCIICCTBA. 4 000 "®uzukoH J1ab"
MHoroo0pasue BelecTB https://oblakoz.ru/
http://school-collection.edu.ru/
Tpenaxep "O06nako 3HaHUN". XUMHSL.
11 knacc,
1.3 XUMHYECKUE pEeaKLIUN 9 1 1 2 000 "®u3zukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro mo pazneny 16
Pa3nen 2. Heoprannyeckasi xumust
Tpenaxep "OO6nako 3HaHUN". XUMHSL.
11 knacc,
2.1 MerTanist 6 1 2

000 "®duszukox JIad"
https://oblakoz.ru/
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http://school-collection.edu.ru/

Tpenaxep "O0naxo 3HaHui". Xumus.

11 knacc,
2.2 Hemeramnsr 8 1 3 00O "®uzukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro no pazgeny 14
Pa3nen 3. XumMusa u :Ku3Hb
Tpenaxep "O0naxo 3HaHui". Xumus.
11 xmacc,
3.1 XUMUS U )KU3HDb 4 OO0 "O®usuxon Jlac"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 3 7
ITPOTPAMME

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO
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Iv. HPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM ITPOT'PAMMBI

10 KIJACC

Kon
NpoBepsieMoro
pe3yjabTaTa

IIpoBepsiemble nMpeIMeTHBIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeIbHOM NPOTrPaMMbI CPeIHEro 001ero 00pa3oBaHus

1 TeopeTn4eCcKre OCHOBBI OPraHUYE€CKON XUMHUH

CdopMupoBaHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAyYHO! KapTHHbI MUPA, POJIM XUMUU B [IO3HAHUU SIBJICHUN
npupoibl, B (OPMUPOBAHUM MBINUIEHHUS M KYJIbTYpbl JHYHOCTH, €€
(GYHKIMOHAIBHONM  TPAMOTHOCTH, HEOOXOAUMOW  JyIs  pelleHus
NPaKTUYECKUX 3aJlad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IPUPOJTHOMN Cpejie

11

Bnagenue cucremMoill XMMHYECKMX 3HAHUH, KOTOpas BKIIKOYAECT:
OCHOBOIIOJIAT AfOIIHE TOHSTHUS (momekyrna, BaJICHTHOCTD,
3JIEKTPOOTPUIIATEILHOCTD, CTEMEHb OKHCJICHUS, XMMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISAPHBIA OOBEM, YIJIEPOTHBIA CKeJeT,
b yHKIIMOHATBHAS rpyIna, paaukan, H30Mepus, W30MEpBI,
TOMOJIOTHYECKHI  psii, TOMOJIOTH, YIJIEBOJOPOJIbl, KHUCIOPOI- U
a30TcojiepKalllie COEAWHEHUs, OMOJOTHYECKH AaKTHUBHBIC BEIIECTBA
(yrineBonpl, KHUpbl, O€IKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHUsI); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOro CTpoeHus opranudeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XUMHUHU, (PAKTOJIOTHICCKHEC
CBEJICHWsS O CBOWCTBAaX, COCTaBe, TIONYy4YeHUH U O€30MacHOM
MCII0JIb30BaHUU BAXKHEHIIINX HEOPTaHMYECKUX U OPraHUYECKUX BEILIECTB
B OBITY M MIPAKTHYECKOM JICITCILHOCTH YeJIOBEKA

1.2

ChopMHUpOBAaHHOCT, yYMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU
MOHSATUM,  YCTAaHABIMBAaTh  HMX  B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME TMOHSATUS MpPH OMHCAHMM COCTaBa, CTPOEHUS U
MpPEBPAILCHUI OPraHMYEeCKUX COSAMHEHUI

1.3

c(OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMUYECKYI0 CHUMBOIUKY
JUISS COCTaBJICHHUS MOJIGKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
cokpamiéHHoi) ¢GopMysl OpraHWMYECKHX BEUIECTB M YPaBHCHHIA
XUMHYECKUX peaklui, U3roTaBINBaTh MOJAEIN MOJIEKYJ OpraHuYeCcKUuX
BEILECTB JUIsl WIUTIOCTPALUU HUX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOECHUS

14

CdopmupoBaHHOCT, ~ YMEHHH  yCTaHaBIUBaTh  MPUHAAJICKHOCTD
HN3YUCHHBIX OpPTraHUYCCKUX BCHICCTB IO HUX COCTaBy H CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymnme) coeauHeHUW  (YrJIeBOIOPOIBI,
KHUCJIOPOJT M a30TCOAEpXKAIINE COSAUMHEHHsI, BBICOKOMOJIECKYIISIPHBIC
COGI[I/IHGHI/ISI), aBaTh UM Ha3BaHUA I10 CUCTEMATHUECKOHU HOMCHKJIATYpEC

(IUPAC)

CdopMHupOBaHHOCTh YMEHHS OIPEACTSATh BUIBI XUMHUYCCKOW CBSI3U B
OpPraHUYECKUX COEAMHEHUSX (OAUHAPHBIE U KPATHbIE)

1.5

1.5

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO
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1.6

ChopMupoBaHHOCTh YMEHHUS IPUMEHSATh: TOJI0KEHUS TEOPUU CTPOCHUS
oprannueckux BeuiectB A.M. bytieposa /i 00bsCHEHNS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MaCChl
BEIIECTB

YTI1eBO0POJIBI. Kucnopoaconepxarue u a30TCcoIepKaIlIHe
OpraHUYeCcKHe COeTMHEHHU . BRICOKOMONIEKYISIpHBIE COSTUHEHUS

2.1

CdopmMupoBaHHOCT, YMEHHIl MPUBOIUTH TPHUBUAIbHBIE HA3BAHUS
OTJENBbHBIX OPTaHWYECKUX BEIIEeCTB (ITUJICH, MPOIWJICH, alleTUJICH,
STUJICHTJIUKONb, TIHIEpPUH, (eHon, (opmManpaerua, areTalbIeru,
MypaBbUHAas KHUCJIOTAa, YKCYCHasi KHCJIOTa, OJICMHOBas KHUCIOTa,
CTeapuHOBasl KHCIIOTa, TIIIOKO3a, (PYyKTO3a, KpaxMmani, IeJUTII03a,
TJIUIUH)

2.2

CdopMHUpOBaHHOCT, yMEHUW XapaKTEepU30BaTh COCTaB, CTPOEHHE,
bu3MYeCKue W XHWMHUYECKHE CBOWCTBA THUIMYHBIX IIPEICTaBUTENECH
Pa3IUYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, dTaH, STHJICH,
NPONWJICH, aneTwuieH, OyraaueH-1,3, merunOyramuen-1,3, OeHsodn,
METAHOJ, JTaHOJ, JTHJICHTIUKOIb, TJIUIEPHUH, (DEHON, ameTaabIerH,
MypaBbMHAs W YKCYCHas KHCJIOTHI, TJIIOKO3a, Kpaxmal, MeJUT0I03a,
aMUHOYKCYCHAs KHCJI0Ta)

2.3

CdopMHUpOBaHHOCTh YMEHHUS WJUTIOCTPUPOBATH T'E€HETHYECKYIO CBS3b
MEXIy  THIHYHBIMH  TPEJACTABUTENSIMH  PA3JMYHBIX  KIJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIil ¢ UCIOIBb30BaHUEM CTPYKTYPHBIX OpMYIT

24

CdopmupoBaHHOCTH YMEHHUSA XapakTepu30BaTh HCTOYHUKHU
YTIIEBOJOPOTHOTO CHIPhs (He(pTh, TPUPOIHBIN T'a3, YToJb), CIOCOOBI UX
nepepaboTKu ¥ MPAKTUYECKOE MPUMEHEHHE TPOYKTOB MepepadoTKU

XUMHS U KU3Hb. PacyéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METO/Iax Hay4YHOrO MO3HAHU, UCIOJIb3YEMbIX B XUMUHU MPU U3YYECHUU
BEIIECTB M XHMHYECKUX SBICHWH (HAOMIOACHHWE, W3MEpeHue,
SKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIH30BATh CUCTEMHBIE XUMHUYECKHE
3HAHUS U1l IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEMIECTBAMHU M UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCT, yMEHUW COONIOAATh TMpaBWiIa MOJB30BaHUS
XUMHYECKON MOCYIoW H IJ1adopaTOpHBIM O0OpYIOBaHHEM, a TaKXKe
ImpaBujia 06paHI€HI/I$[ C B€IICCTBAMH B COOTBECTCTBUU C UHCTPYKIIHUAMMU 10
BBIMOJTHEHHIO JTAOOPATOPHBIX XMMHUECKHUX OIBITOB

3.3

ChopMUpOBaHHOCTh YMEHUN TIIAHUPOBATH U BBIMOIHATH XUMHYECKHI
9KCIIEPUMEHT (TIPeBpaIlleHUs OPraHMYECKUX BEIECTB MPU HArPEBaHUH,
MOJTYy4YCHUEC OTUJICHA U U3YYCHHUC €TI0 CBOfICTB, KauCCTBCHHBIC PCAKIIUU
OPraHM4€CKHUX BCIICCTB, JACHATypauusd 0€JIKOB IIpu HarpcBaHuu,
[[BETHBIE peaKlIUHU OENKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH
0e30macHOCTH TpU OOpalleHUH C BeEIIeCTBAMU M Ja0OpaTOpHBIM
000pyI0BaHUEM; MIPEACTABIATh pe3yJibTaThl XUMHUYECKOr0
JKCIIepHUMeHTa B (hopMe 3allicu ypaBHEHHUI COOTBETCTBYIOIIMX PEAKIIMi
1 (hOpMYJIMPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTAaTOB

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO
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3.4

CdopMHUpOBaHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WIIH
MPOAYKTa PEaKIMH 0 U3BECTHBIM Macce, 00bEMY, KOITHMUECTBY OJHOIO
13 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIINH)

3.5

CdopmMupoBaHHOCTh YMEHUI KPUTHUECKU aHATTU3UPOBATH XUMHYECKYIO
uH(pOpMAIUIO, TIOIYyYaeMyl0 €3 pPa3HBIX MCTOYHHKOB (CpelIcTBa
MaccoBOi nHpopMaIu, ceTb IHTEpHET U apyrue)

3.6

CchopmupoBaHHOCTh yMEHHMH COOMIOJAaTh TMpaBUiia SKOJIOTUYECKU
11€JIECO00Pa3HOro NOBEIECHUS B OBITY U TPYIOBOU AESTEIbHOCTHU B LEAX
COXPAaHEHHUS CBOEro 370pPOBbsi U OKPYXKAIOMICH MPUPOIHON Cpe.sbl,
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS HA  KUBBIE  OPraHU3MBI
OHpeI[CJIéHHLIX OPraHn4CCKUX BCIICCTB, IMOHHWMAsA CMBICII IMOKAa3aTCIId
[TJIK (mpenenpHO MO0MyCTUMON KOHIIEHTPAIIMH ), TIOSICHATH Ha MIpUMepax
CIOCOOBI YMEHBUICHHUS U MPEIOTBPAILEHUS UX BPEJHOT O BO3/IEHCTBHS Ha

OpTraHU3M YCJI0BCKaA

11 KIIACC

Kon
NpoBepsieMoro
pe3yJabTaTa

IIpoBepsieMble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI POrpaMMBbI CpeIHero o01mero 00pa3oBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMUMHUHU

11

Brnanenne cucteMoil XMMHUYECKUX 3HAHWH, KOTOpas BKIJIIOYAET:
OCHOBOMOJIATAIOIINE MOHATUS (XUMUYECKUN AJIEMEHT, aTOM, 3JIEKTPOHHAs
000J10uKa aToma, S-, p-, d-3JeKTPOHHBIC OPOUTAI ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIICHU S, XUMUYECKast
CBSI3b, MOIIb, MOJISIPHAsE Macca, MOJISPHBIA OOBEM, KpUCTALIMYECKas
peméTka, THITBI XUMHAYECKUX peakuuii (OKHCITUTENBHO-
BOCCTAHOBHUTEJIbHBIE, 3K30- M OSHAOTEPMHUYECKHE, PEAKIMH HOHHOIO
oOMeHa), PacTBOp, SJICKTPOIUTHI, HEIITEKTPOIUTHI, IEKTPOIUTHUECKAST
JIUCCOLIMALINASA, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOMN
peakiy, XHMMHUYECKOE paBHOBECHE); TEOpPUU M 3aKOHBI (Teopus
JJIEKTPOJIMTHYECKOM  auccoruaruu, Ilepuommueckmnii  3akon .M.
MenneneeBa,  3aKoOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XUMUH, (PAKTOJOTUIECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, TMONYy4YeHHMH U OE€30MacHOM HCMHOJb30BAHUU BAKHEHIIIHNX
HEOPTaHUYECKUX BEIIECTB B OBITY U TPAKTUYECKON JIEATEIILHOCTH
YeI0BEKa

1.2

CchopMHpOBaHHOCTh yYMEHUH BBIABISATH XapaKTEpHbIE NPU3HAKU U
B3aUMOCBSI3b M3YYEHHBIX IIOHATHHM, IMPHUMEHITh COOTBETCTBYIOIIHE
MOHATHS IIPU ONMCAHUU CTPOCHUS M CBOMCTB HEOPIraHWYECKUX BEIIECTB
U UX IpEBpalICHUH; BBIABIATH B3aUMOCBI3b XUMHUYECKUX 3HAHUU C
MOHATUSMA WM NPEICTAaBICHUAMHM JPYTHX  €CTECTBEHHOHAYUYHBIX
IPEAMETOB

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO
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1.3

BnageHne OCHOBHBIMM METOJAMM HAy4yHOTO IIO3HAHUS BEUIECTB M
XUMHUYECKUX SIBIEHUH (HAOI0JeHHe, U3MEpPEHHe, HKCIEPUMEHT,
MOJICJTUPOBAHUE)

14

ChopMUpOBaHHOCT, yYMEHUU ONPEIENATh BAJEHTHOCTh U CTENEHb
OKHCJIEHUSI XUMHUYECKHUX 3JIEMEHTOB B COEIMHEHUX Pa3IMYHOI0 COCTaBa,
BHUJl XUMHUYECKOM CBSI3M (KOBAJIEHTHAs, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJHAsl) B COCIAMHEHUSAX, THUI KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOrO  BellecTBa  (aTOMHasi,  MOJIEKYJIsSIpHas,  HMOHHaf,
MeTaJIIINYeCcKast)

1.5

ChopMupoBaHHOCTh yYMEHUH OIpenensTh XapakTep Cpeabl B BOAHBIX
pacTBOpaxX HEOPTraHUYECKUX COECIUHEHUI

1.6

CdopmupoBaHHOCTh YMEHHSI KiIaccU(PUIIMPOBATh XUMUUYECKUE PEAKIIHH
M0 Pa3IUYHBIM TpHU3HAKaM (YUCIY U COCTaBY PEarupyrooIlluX BElIECTB,
TerioBoMy d(dekTy peakiuu, HU3MEHEHUIO CTENeHEH OKHCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEaKIIMH, YYACTHIO KaTaIu3aTopa)

1.7

CdopmMupoBaHHOCTH ~YyMEHHH  COCTABJIATh  YPAaBHEGHHS  PEAKIUUN
pa3IMYHBIX THIIOB, TIOJHBIE M COKpAIIEHHBIC YPaBHEHUS pPEaKIUH
MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX ITH PEAKIUU UAYT
JI0 KOHIIA

1.8

ChopMUpOBaHHOCTh YMEHUW MPOBOIWTH PEAKIUHU, MOATBEPKIAIOIIIE
KaueCTBEHHBI  COCTaB  Pa3JIMYHbIX  HEOPraHMYECKUX  BEIIECTB,
pacno3HaBaTh OMBITHBIM NYTEM HOHBI, NPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAaHUYECKHUX BELIECTB

1.9

ChopMupOBaHHOCTh YMEHHMH pPACKPBIBaTh CYIIHOCTH OKHCIHTEIHHO-
BOCCTAHOBUTCJIIBHBIX peaKuHﬁ MOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOI'O
OanaHca 3TUX peakiui

1.10

ChopMUpOBaHHOCT YMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEAKIIMU OT Pa3InYHbIX (DaKTOPOB

1.11

ChopMupoBaHHOCTE ~ YMEHHH  OOBSCHATH  XapakTep  CMEIICHUs
XUMHUYECKOIO0 PAaBHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3ICHCTBHS
(mpunnun Jle [latensbe)

OO0mrast ¥ HeOpraHUYECKask XUMHUS

2.1

ChopMHUpOBaHHOCTL yMEHHI pacKpbiBaTh cMbICT [lepuoaudeckoro
3aKOHa J.W. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMATU3UPYIONTYI0, O0BSICHUTEIbHYIO U TPOTHOCTHYECCKYIO () YHKIIHH

2.2

CdopmMupoBaHHOCTh YMEHHI XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuogmueckoit
CUCTEeMbI XUMUYECKHX 351eMeHTOB J[.M. MeHieneeBa, HConb3ysi MOHATHUS
«S-, P-, d-37IeKTPOHHBIC OpOUTATN», «IHEPreTHUYECKUE YPOBHUY,
OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS CBOWCTB  XHUMHYECKUX
3JIEMEHTOB U MX COCIMHEHMH 110 nepuoaam u rpynnam [lepuogndeckon
CHCTEMBI XUMHYECKUX djieMeHToB JI.M. Meneneena

2.3

ChopMupoBaHHOCT, YMEHMM XapaKTepu3oBaTh (OMMCHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIIACCOB,
NOATBEPKJIaTh  CYLIECTBOBAHME  TI'E€HETHYECKOM  CBA3M  MEXIY
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HCEOPraHn4CCKuMu BCIICCTBaAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIMX XUMHUYCCKHUX peaKHI/If/'I

2.4

ChopMUpOBaHHOCT, ~ YMEHHH  yCTaHaBIMBATh  MPHHAICKHOCTH
HEOPraHWYECKUX BEIIECTB 0 UX COCTaBy K OMNPECIEHHOMY Kiaccy
(rpynmne) coenuHeHU# (IPOCTbIE BEIECTBA — METAJUIbl U HEMETasllbl,
OKCHU/Ibl, OCHOBAHMUsI, KUCIOTBI, aM()OTEepHBIE THAPOKCHIBI, COJIN)

2.5

CchopMHpOBaHHOCTh YMEHUH HCHONB30BATH XMMUYECKYIO CHUMBOJIUKY
JUIsl cocTaBJIeHUs: (GOpMyJT BEIIECTB U YpaBHEHUH XUMHUYECKHX PEAaKIIH,
cucremarndyeckyto HomeHknarypy (IUPAC) u TpuBmaibHbIe Ha3BaHUS
OT/IETIbHBIX HEOPraHMYECKUX BEILECTB (yrapHbId ra3, YrJeKUCIHbIA ras,
aMMMaK, rai€Has n3BeCTb, HeraléHas U3BeCTb, IUThEBAs COJA, IUPUT U

Apyrue)

2.6

ChopMUpOBaHHOCT YMEHHH XapaKTepu30BaTh (OMHUCHIBAThH) OOIIKE
XUMUYECKHE CBOMCTBA HEOPTaHUYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,
MONATBEPXKJIaTh  CYHIECTBOBAHME  TI'E€HETHYECKOM  CBA3M  MEXIY
HEOPraHUYECKUMHU BelllECTBaMH c MTOMOIIbIO YpaBHEHUI
COOTBETCTBYIOIIMNX XUMUYCCKUX PEAKITUN

2.7

ChopMHpOBaHHOCTh YMEHUU IUIAHUPOBATh U BBIMOIHATH XUMHYECKUI
AKCIEPUMEHT (pa3lioKeHUE TEepOKCUIa BOAOpPOJAa B IPUCYTCTBUHU
KaTanu3aTopa, ONpPEIeIeHHE Cpellbl PacTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO HHIMKATOpPA, BIUSHHE pa3IMYHBIX (PakTopoB Ha
CKOpOCTb ~ XMMHYECKOM peaklMH, peakuud HMOHHOro oOMeHa,
KayeCTBEHHbIE PeaKINK Ha cyiabdar-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha
KaTUOH AaMMOHMUS, PEILIEHHE OSKCIEPUMEHTAIBHBIX 3aJad I0 TeMaMm
«Metannsl» u «Hemeramnel») B COOTBETCTBUU C IPABWJIAMU TEXHHUKH
0e30macHOCTH TIpH  OOpallleHuHd C BeIEeCTBAaMH M J1a0OpaTOPHBIM
000pyOBaHUEM; IIPECTaBIIAT pe3ysbTaThl XUMHYECKOT O
HKCIIEpUMEHTa B (pOpMeE 3amucu ypaBHEHHI COOTBETCTBYIOIINX PEAKIIU
1 (GOpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3Yy/IbTaTOB

2.8

ChopMupoBaHHOCT  yMEHUH  COONIOJATh TPaBHIA  ITOJH30BAHUS
XUMUYECKON TIOCYZ0M M JIaDOpaTOpHBIM OOOpPYIOBaHUEM, a TaKkKe
MpaBUIa OOPAIIECHHS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSIMH 10
BBITIOJTHEHU IO J1a6opaT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI,
JeKale B OCHOBE IPOMBIINIJICHHOTO IOJXYYCHHUSI CEPHOM KHCIIOTHI,
aMMHuaka, a Takxke C(HOPMUPOBAHHOCTH MPEJCTABICHUM 00 OOIINX
HAy4YHBIX MPHUHIMIAX U OSKOJIOTMYECKUX MpodJieMaXx XHUMHUYECKOTO
IIPOU3BOICTBA

XUMHS U )KU3HB. PacuéThl

3.1

CdopmMupoBaHHOCTh TPEACTABICHUA O XHMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XMMHUU B TO3HAHUM SIBJICHUI
pUpPONbl, B (OPMHPOBAHWHM MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHANBHOM  TPaMOTHOCTH, HEOOXOAMMOW ISl pellieHus
MPAKTUYECKUX 3a]a4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 37I0POBbIO M MPUPOIAHOMN Cpee
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3.2

CchopMHpPOBaHHOCTh YMEHUN KPUTHUECKU aHAJTU3UPOBATH XUMHUYECKYIO
WH(POPMAIIUIO, TOTYIaeMYIO U3 PAa3HBIX UCTOYHUKOB (CPEACTBA MACCOBOM
KOMMYHHUKaluu, cetb HTEpHeT U 1pyrue)

3.3

CdopmupoBaHHOCTh yMEHUN COOMIOATh TMpaBUja SKOJIOTUYECKU
1e1ecO000pa3HOro MOBEACHUS B OBITY U TPYIOBOU JIEATEIBHOCTH B IIEIISAX
COXpaHEHUs1 CBOETO 3/I0POBbsl M OKPYXkAIOIIEH MPUPOTHOMN CpeIbl

3.4

Oco3HaBaTh  OMACHOCTb  BO3JEHCTBUS HA  JKUBBIE  OPraHHU3MBI
OIpeIEeNEHHBIX BEIIECTB, TIOHUMas cMblci nokazatens 11K, noscHaTs Ha
pUMepax CrocoObl YMEHBIIEHHUS WU TPEeAOTBPALlEHUs HX BPEIHOrO
BO3JCHCTBYS Ha OPraHU3M YeJI0BEKa

3.5

CdopmupoBaHHOCTH YMEHUHI MPOBOJUTH BBIYMCIICHUS c
UCIIONB30BaHUEM TIOHATHS «MaccoBas JOJsl BEIIECTBa B PacTBOpE»,
OOBbEMHBIX OTHOMICHUN Ta30B MPU XUMHUYECKHX PEaKIHSIX, MAaCChI
BelIeCTBa WM O0bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WU O00bEMY OJHOIO W3 YYAaCTBYIOIIMX B pPEaKIMH BEILIECTB,
TerIoBOoro 3¢ dekra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, MTPEBPAIICHHS M COXPAHECHHS DHEPTUHU
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V. ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KJIACC

Kon

HpOBepﬂeMLIﬁ JJACMCHT COACPKAHUSA

1

TeopeTrnyeckre OCHOBBI OPraHMYECKON XUMUU

11

[IpenmeTr opraHnuueckoil Xumuu: €€ BO3HMKHOBEHHE, pPa3BUTHE U 3HAUYCHUE B
MOJIYYCHHU HOBBIX BCHICCTB U MATCPUATIOB. Teopm{ CTPOCHUSA OPraHu4YCCKUX
coequHenniit A.M. bytnepoBa, €€ OCHOBHBIE MTOJT0KEHHUSI

1.2

CtpykTypHble (QOPMYJIBI OpTaHMYECKHUX BeHIeCTB. [ OMONOTWs, W30MEpHUS.
XuMHYecKas CBA3b B OPraHUYECKUX COCAMHEHUAX — OJUHAPHBIC U KPATHBIC CBA3H.
[TpencraBieHue o K1accu(pUKaUU OpraHUYECKUX BEIECTB

1.3

HomeHnkiatypa opraHmdeckux COEQUHEHHM (cucTeMaTudeckas)) W TpUBUAIbHBIC
Ha3BaHUs BaXKHEHUIIMX MTPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILECTB

YraeBogopobl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUI psiA. MeTaH u 3TaH — InpocTerme
NpPEJCTaBUTENIN aJKaHOB: (U3MUECKUEe W XUMHUYECKHE CBOMCTBa (peakuuu
3aMeIleHHs] U TOPEHUs ), HaXOXKICHUE B IIPUPOJIE, MOJTYYEHUE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psal. OTWIEH U HpPONUIIEH —
npocTedInne MPEACTaBUTENN aJIKeHOB: (U3WYECKHMEe W XUMHUYECKHE CBOICTBa
(peakuuu THAPUPOBAHUS, TaJOrCHUPOBAHMS, THUApATallUM, OKHUCIEHUS U
NOJIMMEPU3ALIUHN ), TOJTyYEHUE U IPUMEHEHUE

2.3

Ankaguensl: Oyraauen-1,3 u wmerunOyraguen-1,3: crpoeHue, BakHEWIIUE
XMUMUYECKHUEe CBOWCTBa (peakuust nomumepusanuu). IlomydeHne CHHTETHUECKOTro
Kay4yKa ¥ pe3UHbI

2.4

AJKMHBI: COCTaB MU OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUH psil. ALETHIeH —
NPOCTEHIINN MpPEACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (HU3HUECKHE W
XUMHYECKHE CBOWCTBA (peakiuy T'HUAPUPOBAHUS, TaJIOTEHUPOBAHUA, TUApaTaIH,
rOpeHusi), NOITY4YEeHHUE U IPUMEHEHHE

2.5

Apensl. benson: coctas, cTpoeHne, GU3NUECKHE 1 XUMUUYECKUE CBOMCTBA (peaKiiuu
raJIOTeHUPOBAHUSI U HHUTPOBAHUS), MOJMyuYeHHE U TpUMeHeHue. Tomyomn: cocras,
cTpoecHHe, (PU3MYECKHEe W XUMHYECKHE CBOWCTBA (PEAKIMM TaJOrCHHPOBAHUS U
HUTPOBaHUs), MOJy4yeHUE W NpUMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTnueckas
CBSA3b MEXKY YIJIEBOIOPOAaMH, MPUHAUISKAIIUMHU K PA3IUYHBIM KJ1accaM

2.6

[IpuponHble HCTOYHUKH YTiIeBOIOpoAoB. [IpupoaHblil ra3 U nonyTHele HEQTSIHBIE
ra3sl. Hedth u €€ nmpoucxoxaenue. CrnocoObl nepepabOTKu HePTU: NMEeperoHka,
KPEKUHI (TEpMMUYECKHUM, KaTaauTHueckuil), muponus. I[lpoaykrsl nepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBINUIEHHOCTH U B ObITy. KameHHbllt yroiap u
IPOAYKTHI €ro nepepadboTku

Kucnoposconeprxaiiye OpraHuIeckKie COeIMHEHUS

3.1

[TpenensHBIE OMHOATOMHBIE CIIUPTHI. METaHOT M 3TAHOMI: CTpOeHue, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (pEeakIMU C aKTUBHBIMU METaJlJIaMH, FaJIOr€HOBOIOPOIaMH,
rOpeHHE), INpUMEHEHHe. BomopoaHble CBSA3M MEXIYy MOJIEKYJIaMH CIHPTOB.
[eiicTBue MeTaHOJa M 3TaHOJA HAa OPraHM3M 4YeJoBeKa. MHOroaTOMHBIE CIUPTHI.
OTUICHIJIMKOIb U TIULEPHH: CTPOCHUE, (PU3NYECKHE U XHMHUYECKHE CBOMICTBa
(B3aMMOJIEHCTBME CO IIEJOYHBIMU METallaMM, KaueCTBEHHas peakuus Ha
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MHOI'OaTOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. HpI/IMCHCHI/Ie
MO CprHa U OTUJICHIJIMKOJIA

3.2

®deHo: CTpOeHUE MOJEKYIbI, PHU3NYeCKre U XUMHUYECKHEe CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenue penomna

3.3

Anpaeruipl U KeToHbl. DopMallbJIeTHl, alleTaabIAeTU: CTpOCHUE, (hU3HUecKue U
XUMUYECKHE CBOMCTBA (pPEaklMM OKHCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC
peaKIum), MoJlyueHue u MpuMeHEeHHe

3.4

OAHOOCHOBHBIE TpefeNibHble KapOOHOBBbIE KHCIOTHL. MypaBbUHas M yKCycCHas
KHUCJIOTBI: CTpOCHHE, (PU3MUecKkre U XMMUYECKUE CBOMCTBa (CBOWCTBA, 0OOIIHMe A
KJIacca KUCJIOT, peakKiusi dTepuduKainum), nodydeHne u npumenenue. CreapuHoBas
1 OJIEMHOBAsI KUCIIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX KHCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE e CTBHE

3.5

Crnoxspie 3(pUpbl KaK MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX
s¢pupoB. Kupel. 'maponus xupoB. [Ipumenenue xupoB. buomoruueckas poinb
JKUPOB

3.6

VYraeBoabl: cocTaB, KiacCH(UKaLUs YIrJIEBOAOB (MOHO-, JW- M TOJUCAXapU[bI).
['moko3a — mpocTedmuii MOHOCaXapH: OCOOCHHOCTH CTPOSHHSI MOJICKYIIBL,
du3rueckre ¥ XUMHYECKUE CBOICTBa (B3auMmoseiicTBue ¢ ruapokcuaom memu(ll),
OKHUCJICHHE aMMHa4HBIM PacTBOpOM okcuia cepedpa(l), BoccraHoBIeHHE, OpOXKeHUE
IJIIOKO3bI), HAXOXKJCHWE B TPUPOAE, MpPUMEHEHHe, OHOoJIOruyecKas pob.
®orocunTe3. Ppykroza Kak u3oMep INIOKO3bl. Kpaxmam u nemnonosza Kak
npupoaHbie monuMepbl. CTpoeHuMe KpaxMana W Leunoio3bl. dusndeckue Hu
XMMUYECKHE CBOMCTBA KpaxMaa (TUAPOIN3, KaUeCTBEHHAs PEaKLts C HOJA0M)

A30Tcoz[ep>1<amne OpPTraHNYCCKUEC COCAUHCHUA

4.1

AMMHOKHCIIOTHI Kak aM(pOTEpHBbIE OpPraHWMYECKHE coenuHeHus. Du3ndeckue u
XMMHYECKHE CBOWCTBA aMHHOKHUCIOT (Ha TpHMepe TIuIuHa). buonoruueckoe
3HAaUYCHUE aMUHOKHUCIOT. [lenTrabl

4.2

benky kak MpUpoIHbIE BHICOKOMOJIEKYIISIpHbIE coeAuHEeHMsI. [IepBuuHast, BTopuuHas
U TpPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THIPOJIN3,
JIeHaTypallys, Ka4eCTBEHHbIE peaKIIMK Ha OeIKU

BBICOKOMOJIEKYIIIPHBIE COEIMHEHNUS

5.1

OCHOBHBIE TMOHSTUA XUMHUU BBICOKOMOJEKYISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPHU3ALNH, CPEAHSST MOJEKYIspHas
Macca. OCHOBHBIE METONIbI CHHTE3a BBICOKOMOJICKYJSIPHBIX COEIUHEHHH —
MOJINMEpHU3aIIUs U OJIMKOHICHCAlUs

5.2

OKCIIepUMEHTANIbHBIE  METOAbl M3Yy4eHHUs BEUIeCTB M MX IPEBpAIICHUA:
O3HaKOMIIEHHE ¢ 00pa3lamMy MPHUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dykoB. [loydeHre CHHTETHYECKOr0 KayqayKa U PEe3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTndecKkrue OCHOBBI XMMHUH
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11

XuMudeckuil aneMeHT. AToMm. Sapo aToma, M30TONBL. DIEKTPOHHAS 000IO0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, 0-32I€MEHTHI.
OcobeHHoCTH pacripefesieHUs] AJIEKTPOHOB IO OpOUTAISIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauyeckas cucrema XuMu4deckux 3yemeHToB .M.
MenneneeBa. CBs3p MepuOAMYECKOr0 3akoHa U llepuoanueckoid CHUCTEMBI
xumuyeckux 3yeMeHToB .M. MeHneneeBa ¢ COBPEMEHHOW TEOpPHEW CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHECHHS CBOWCTB XHMHYECKHX JJIEMEHTOB |
0o0pa3yeMbIX WUMHU TPOCTBIX U CIOXKHBIX BEMIECTB MO TPyNIaM U TEPUOTAM.
3HaueHHne MEPHOINISCKOr0 3aKOHA B Pa3BUTHH HAYKH

1.3

Crtpoenue BeniecTBa. XUMUYECKas CBSA3b. BUABI XMUMUUYECKOM CBSI3U (KOBAJICHTHAS
HCIIOJIApHAad U IOJIsApHas, WOHHAas, MeTaJI.HI/I‘-IeCKaﬂ). HMonbl: KaTUOHEI U aHUOHEIL.
Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOW XWMHUYECKOW CBSI3M (OOMEHHBIA |
JIOHOPHO-aKIIeNTOPHBIN). BogopoiHas cBs3b

14

BanenTHOCTE. :‘)J'IGKTPOOTpI/IHaTeJ'ILHOCTB. CreneHb OKHUCIICHHUS

1.5

BemectBa MONEKYISPHOrO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA
CcOCTaBa BeELIECTBA. THIIbI KPUCTALUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEILECTB OT THUIIA KPUCTAJUIMYECKON peIETKU. IIoHATHE O AMCIIEPCHBIX CUCTEMAX.
HcTtrHHEBIE M KOJUTOMAHBIE PACTBOPBI. MaccoBas 101151 BEHIECTBA B PACTBOPE

1.6

Knaccugukanus Heoprannyeckux coequHeHnid. HoMmeHknaTypa HeopraHMuecKuxX
BEIICCTB

1.7

Xumnueckas peakuus. Kinaccupukanus XMMUYeCKUX peakluii B HEOPraHUIECKOH
Y OPTaHUYECKOM XUMUU. 3aKOH COXPAaHEHHUSI MAcCChl BEILIECTB, 3aKOH COXPaHEHUS U
IIPEBPALEHUS SHEPTUH ITPU XUMHUYECKHUX PEAKIHAX

1.8

CkopocTh peakim, e€ 3aBUCUMOCTb OT Pa3Iu4HbIX (PAaKTOPOB

1.9

OOpatumble peakuuu. XHUMHUYECKOEe paBHoBecue. DakTophl, BIUSIOLIME Ha
CcOCTOsiHME XUuMHUecKoro paBHoBecusl. [Tpunmun Jle [llatenbe

1.10

DrekrponuTrueckas aucconuanusa. CuiabHble W ciadbie 3jekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIast, HEUTpalbHasl, IelouHas. Peakiiuu HOHHOTO
o0OMeHa

1.11

OXHUCITUTEITEHO-BOCCTaH OBUTEILHEIC pE€aKkunun

Heopranunueckast xumust

2.1

Hewmerannsl. ITonoxenne HemeramnoB B Ilepuonnueckoil cucreMe XMMHUYECKHUX
anementoB /.M. MenneneeBa 1 OCOOEHHOCTH CTpOeHHUsI aTOMOB. Dusmyeckue
CBOMCTBa HEMETAUIOB. AJIJIOTPONMS HEMETAIOB (Ha MPUMEpe KUCIOPOAA, CEpPHI,

docdopa u yraepona)

2.2

XVMUYECKHE CBOWCTBA BaXHEWIIMX HEMETANIOB (TaJOreHoB, Cephbl, a30Ta,
dbochopa, yriaepoma W  KpeMHHUS) U HX  COCAMHECHHH  (OKCHIOB,
KHCIJIOPOJICOIEPKAIMX ~ KUCJIOT, BOJOPOAHBIX coeauHeHuit). [lpuMenenue
BAKHEUIIMX HEMETAJUIOB U UX COSAMHEHUN

2.3

Meramnbl. [lonoxenne wmeramoB B llepuogudeckoil cucteMe XMMHYECKUX
snementoB .M. MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aromoB MetaiioB. O0mue ¢usnyeckne cBoiictBa MeTayioB. CIUlaBbl METaIOB.
DJIEKTPOXUMHUYECKHUI Psii HANPSKEHU METaIOB
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2.4

XUMHUUYECKHE CBOMCTBA BAXKHEHUIITNX METAILIOB (HATPUH, KalHii, KabIIUNA, MAarHUH,
QTIOMUHUM, [MHK, XpOM, >K€Ie30, MeIb) M HX coeauHeHui. OOmme crocoObl
MOJTYYeHHs1 MeTaIoB. [IpuMeHeHrne MeTa/IoB B OBITY M TEXHUKE

2.5

I'emermueckasi CBS3b HCOPTraHNMYCCKUX BCUICCTB, IMPUHAJICKAIINX K Pa3JIMYHBIM
KJj1acCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrie4eHHH SKOJIOTHYECKOH, JHEPreTHYECKOM U MHUIIEeBOMH
0€30I1acHOCTH, Pa3BUTHM MeAMLMHBI. [IOHSATHE O HAaydyHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBnenuss 06 oOHMIMX HAYYHBIX NMPUHIUIAX MPOMBIIUIEHHOI'O MOJIYYEHHS
BaKHEHIINUX BemiecTB. UemoBeK B MHpE BEIIECTB UM MaTepUATOB: BaKHEUIINE
CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHUalibl, KpPaCKH, CTEKIIO,
KepaMHKa, MaTepuaiabl Ui DJICKTPOHWUKH, HAaHOMAaTEpHAIbl, OPTaHHUYECKHUE U
MUHEpAIbHBIC YI00pEHUS

3.3

XuMUS W 3I0pOBbE YEIOBEKA: IMpPaBUjIa HCIOJIb30BAHMUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MaCHOT0 UCIIOJIb30BAHUS ITPETapaTOB OBITOBOM XUMHUU B
HOBCEIHEBHOMN KU3HU
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