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HNOACHUTEJIBHASA 3AIIMCKA

Pabouyas mporpamma 1o XMMHH Ha ypOBHE CpefHero obmiero obpa3oBanusi pa3paboTana Ha
ocaoBe DexepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
@enepanumn», TpeOOBAHUI K pe3ylibTaTaM OCBOCHHUsS (eaepalbHOM 00pa3oBaTeIbHON MPOTrpaMMBI
cpenrero o6mero oopazosanusi(POIT COO), npencrapneHHbix B DeepaibHOM rocyaapCTBEHHOM
oOpazoBarensHoM crtanmapre COO, ¢ yuérom Konuemnmm mnpemnogaBaHus ydeOHOTO TpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit deaepanun, pean3yromUuX OCHOBHbBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX NOJOKEHUH «CTpaTernu pa3BUTHS BOCIIHTAHUS B
Poccuiickoit @eneparuu Ha nepuo 10 2025 roga» (Pacnopspkenne [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

XuMusg Ha YpOBHE YIIIyOJEHHOrO W3Y4EHHs 3aHMMAaeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanusi ydammxcs 10-11 kmaccoB. U3ydenwe mipeamera,
peanuzyemoe B ycIoBUsIX TudpepeHnpoBaHHOTO, MPO(UILHOTO 00YUYEeHHs, TPU3BAHO 00CCTIICUUTD
00111€00pa30BaTENIbHYI0O U OOIIEKYJIBTYPHYIO TMOATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO
UL aianTaldd MX K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKM3HM B COIMYME, a TaKKe s
MPOJOJDKEHHST OOYYeHHS B OPraHM3aLUsIX NPOPECCHOHATHLHOTO OOpa30BaHMS, B KOTOPBIX XHMHS
SIBIISICTCSI OJTHOM M3 IPUOPUTETHBIX TUCIIHTLIIHH.

B nporpamme no XxumMuu HazHadeHHe mnpeaMera «XHUMHS» IOJy4aeT MOAPOOHYIO
MHTEPIPETAMI0O B COOTBETCTBHMM C OCHOBomosarapomumu mnosnoxenusmu PI'OC COO o
B3aMOOOYCIIOBJIEHHOCTH IieJied, COJep)KaHuUsl, pe3y/lbTaToB oOyueHUs U TpeOOBaHHM K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHLCTBOM TOMY SIBIISTFOTCSI  CIICIYIONINE BBIMOJIHSEMBIC
POrpaMMOi TI0 XUMHH (PYHKIIHU:

e HHPOPMAIIMOHHO-METOAMYECKasl, pealu3alus KOTopoil oOecnedynBaeT TMOJyYEHHE
MIpEe/ICTaBJICHUs] O IeNisAX, COJAep)KaHWM, OOIIel cTparerud OOydeHHs, BOCHUTAHUS U
pa3BUTHs OOYYarOMIMXCS CPEACTBAMHU IpeAMETa, M3y4aeMOro B paMKax KOHKPETHOIO
npohus;

e OpraHM3alMOHHO-IUIAHUPYIOIIas, KOTOpas MpeayCMaTpUBAaeT OINpeAeseHHe: MPUHILIUIIOB
CTPYKTYpUPOBAaHHMS M  MOCIEAOBATEIbHOCTH  HW3Y4YEHHUS  y4eOHOro  marepuana,
KOJIMYECTBEHHBIX M KA4YEeCTBEHHBIX €ro XapakKTepHUCTUK; MOJIXOJ0B K (OPMHUPOBAHUIO
COJIep)KaTeIbHOW OCHOBBI KOHTPOJII UM OLEHKM OOpa3oBaTeNbHBIX JIOCTHXKEHUUN
oOyuaronuxcs B pamMKax HMTOTOBOH arrecTalv B (popMe €IUHOr0 TOCyIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Iporpamma fist yriyOJI€HHOTO U3YUEHUSI XUMUU:

e YCTaHABJIMBAE€T MHBAPUAHTHOE IMPEIMETHOE COAEpKaHHe, 00s13aTeIbHOE ATl U3YUEHUS B
pamMKax OTAETbHBIX MpOoQUIIeH, MPeaycMaTPUBACT pacHpelieieHue U CTPYKTYPUpPOBAHUE
€ro 1o KJlaccam, OCHOBHBIM COJIEpKaTENIbHBIM JIMHUSM/pa3enaM Kypca;

e 11aéT MPUMEPHOE pacmpesesieHne yueOHOro BPEMEHH, PEKOMEHIYEeMOTO JUIsl U3ydeHUs
OTJICTIbHBIX TEM;

e Ipe/ylaraeT MPUMEPHYIO MOCIEA0BATENILHOCTh U3YUEeHUsl y4eOHOTo MaTrepuaia ¢ y4éTom
JIOTHKH NTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSA3EH;

e JaT METOJMYECKYI0 HWHTEepHpeTalMio Ieneil W 3agay u3ydeHHs INpeaMera Ha
yri1yOJa€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHErO 00Iero
o0pa3oBaHus, COAEPKATEIbHON XapaKTEPUCTUKU IJIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTeNIbHOW MpOrpaMMbl CpeHero oomero o0pa3oBaHus (JIMUYHOCTHBIX,
MeTanpeMeTHbIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEIbHBIX IEHCTBHI 00yJaromerocs o OCBOCHUIO COJIEPKAHUS PEMETa.

ITo BceM Ha3BaHHBIM MO3ULIKSAM B IPOrpaMMe MO XUMHUH IPEAYCMOTPEHA PEEMCTBEHHOCTS C

oOy4yeHHeM XMMHUHM Ha ypOBHE OCHOBHOTO 00IIero obpa3oBaHus. 3a MpeAeiaMH yCTaHOBICHHOM



IIPOrpaMMOil MO XMMHUU 00fA3aTEIbHOM (MHBAPUAHTHOM) COCTABIIAIOLIEH COJEp)KaHUS YueOHOTO
npeaMera «XuUMHs» 0cTaércss BO3MOXKHOCTh BBIOOpA €ro BapHaTHBHON COCTABIISIOUICH, KOTOpPast
JOJKHA OMPEIEISTHCS. B COOTBETCTBUU C HAIPABJICHUEM KOHKPETHOTO MPOduiist 00ydeHus.

B cootBetcTBUM ¢ KOHIIENTYanbHBIMU T0s10XKeHUIMH OT'OC COO 0 Ha3HaUY€HUH TIPEIMETOB
6a3oBoro u yrayOn€éHHOro ypoBHEH B cucreme auddepeHIHpoBaHHOTO OO0ydeHHs Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUS XUMHUSL Ha YpOBHE YIIyOJI€HHOIO H3y4€HUs HampaBlieH Ha
peajin3anuio MPeeMCTBEHHOCTH C MOCIJIEAYIOLUIUM 3TalloM HOJYyYeHHs] XMMHUYECKOro 00pa3oBaHus B
pamMKax M3y4yeHHUs CHEIHAIbHbIX €CTECTBEHHO-HAyYHBIX W XMMMUYECKUX AMCLUIIMH B BYy3aX U
OpraHu3alusaX CcpenHero NpogecCHOHATBHOTO 00pa3oBaHUs. B 3TOH CBA3M M3ydeHHE IpeaMeTa
«XVMHS» OPUEHTUPOBAHO IMPEUMYILIECTBEHHO Ha pacIIUpEeHHE U YriIyOJIeHHe TEOPETUYECKON M
MIPaKTUYECKON MMOATOTOBKHM O0y4arolMXcsl, BHIOpaBIIUX OINpenenEHHbIN Mpoduiab 00ydyeHusl, B TOM
qlclie ¢ MEePCNEeKTUBON MOCIEAYIOIIEro MOJyYeHHUs] XMMHUYECKOro oOpa30BaHMs B OpraHU3alUAgX
npodeccuoHanbHoro ooOpasoBanus. Hapsany ¢ stum, B cBere TtpeboBanuiik ®I'OC COO k
IUTAaHUPYEMBIM pe3yjbTaTaM OCBOEHUS (elnepaabHOM 00pa3oBaTeNbHONW MPOrpaMMbl CPETHETO
oOuiero oOpa3oBaHMsl M3ydeHHE NpeaMeTa «XHMHS» OPUEHTHUPOBAHO TAK)KE HA peIleHHe 3a/ad
BOCIIUTaHUSI M  COLMAJIbHOIO pa3BUTUsl  oOOydaroumuxcs, Ha (OPMUPOBAHHE y HHX
OOIIIENHTEIUICKTYaIbHBIX YMEHUW, YMEHHH palydoHaIN3alud y4eOHOTO TpyAa U OO0O0OIMIEHHBIX
CIOCO0O0B JEATENILHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocraBnsiromiMu  npeiMeTa «XHUMHSD» Ha YpOBHE YIIyOJIEHHOTO W3Y4YEHUS SIBISIFOTCS
yriyonéHueie Kypebl — «Opranuueckass xumus» U «OOmas U HeopraHuyeckas Xxumusi». [lpu
OTIpEeJIeNIEHUU MOJAX0JI0B K OTOOPY M CTPYKTYPHOM OpraHuzaldy COAEp>KaHUS STUX KypCOB B
IporpaMMe Mo XUMHH 3a OCHOBY HpHHATHI MosioxkeHus ®I'OC COO o paznuumsx 0a30BOro u
yri1yOa€éHHOTO ypOBHEH U3y4eHUs MpeMeTa.

OcHoBy cozepkaHusi Kypcos «Opranuueckas xumus» U «O0mmas 1 HeopraHudeckas XUMUs»
COCTaBIISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUM M YMEHMH, OTHOCSIIMXCA K 0a30BOMY YpPOBHIO
U3y4YeHMsl MpeAMeTa. DTa CUCTEMa 3HaHUM NOJIy4aeT ONpeAeiIEHHOE TEOPETHUECKOEe OIOJIHEHHUE,
MTO3BOJIAIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIIHMK 00hEM (haKTOIOTHYECKOTO MaTepHuaa.
Tak, Ha yrinyOn€HHOM ypOBHE H3ydeHMs IpenMera obOecreueHa BO3MOXKHOCTb 3HAYMTEIbHOTO
yBEeJIMYEHUsI 00bEMa 3HAHUN O XMMMYECKHMX JIEMEHTAaX U CBOMCTBaX MX COEIUHEHHUH Ha OCHOBE
pacliupeHuss W YrayOJieHus NpeCTaBICHUH O CTPOEHUM BEIeCTBa, XUMHUYECKOW CBA3U U
3aKOHOMEPHOCTSX HPOTEKaHHUs pPEaKLUMUH, pPacCMaTpUBAEMbIX C TOYKHM 3pEHHUS XUMHUYECKOU
KUHETHKM U TepMOJUMHAMUKU. M3ydeHue nepuoaundeckoro 3akoHa u Ilepuoauueckoil cucTemsl
XUMUYECKUX IEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUAX O
CTPOCHUHU aToMa. XUMHUYECKas CBA3b OOBSCHIETCS ¢ TOYKU 3PEHUS SHEPreTHUECKUX M3MEHEHUH
npu e€ oOpa3oBaHUM U pa3pyLIEHUH, a TAKKE C TOYKU 3PEHHUS] MEXaHU3MOB €€ 0Opa3oBaHUS.
W3yueHue TUIOB peakiuil J1ononHsercss GopMUPOBAaHUEM IPEJICTABICHUH 00 3IEKTPOXUMUYECKUX
Ipoleccax U 3JEKTPOJIM3€e PACIUIaBOB U PAacTBOPOB BellecTB. B Kypce opraHmuyeckoil XUMHUU IpU
PaccCMOTPEHUH PEAKLMOHHOM CHOCOOHOCTH COENMHEHMH yiensercs oco0oe BHMMaHHE BOIPOCAM
00 31eKTPOHHBIX 3PPeKTax, 0 B3AUMHOM BIIMSHUM aTOMOB B MOJIEKYJ1aX ¥ MEXaHU3MaX PEaKIUi.

Ocoboe 3HaueHHe MUMeeT TO, YTO Ha COJEp)KaHHE KYpCOB XMUMHMM YIIyOJIEHHOTO YpPOBHS
U3YUYEHHs! ISl KJIACCOB OMpeaeNEéHHOro npouis (IJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIONOJTHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXHBIE MPEIMETHI.
Tak, HarpuMep, B CoZep KaHUM MpeaAMeTa A KIacCOB XUMHUKO-(HU3NUECKOro Mpoduis 6oblioe
3HaYeHue OyAyT HMMEThb 3JIeMEHThl ydeOHOro Martepuasna mno oobmeil xumuu. [lpu uzyueHuu
npeaMeTa B JIAaHHOM Clydae akIeHT OyzaeT clieslaH Ha OOIIHOCTh METOJIOB IMO3HAaHMSA, OOIIHOCTh
3aKOHOB U TEOPUH B XMMUU U B (HU3HKE: aTOMHO-MOJIEKYJISIpHAsl TeOpHsl (MOJEKYIIsipHas TEOpHs B
¢u3uKe), 3aKOHBI COXPAaHEHHMS MAacChl M DHEPrUH, 3aKOHBl TEPMOJMHAMUKH, 3JIEKTPOJIHU3a,
IIPEJICTaBJICHNSI O CTPOEHUH BELIECTB U JIPYTO€.



B TO xe Bpems B coAepKaHHUU MpenMeTa IS KIACCOB XUMHKO-OHMOJOrHYECKOro MpoQuis
00BN yAETbHBIA Bec OyAeT MMEeTh OpraHmyeckas XuMus. B 3Tom cimydae mpenocraBisiercs
BO3MOJKHOCTh JIJIs1 00jiee OOCTOSATEIBHOTO PACCMOTPEHHUS XMMHUYECKON OpraHM3aluu KIETKH Kak
OMOJIOTUYECKOM CHUCTEMbI, B COCTaB KOTOPOM BXOJIST, K NpPUMEpPY, TaKHE CTPYKTYPHBIE
KOMITOHEHTBHI, KaK JIMIUbI, OCJIKH, YII€BO/bl, HYKJIIEMHOBBIE KUCIOTHI U pyrue. IIpu 3Tom 3HaHUS
O COCTaB€ M CBOMCTBaxX IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB CIyXKaT
OCHOBOH JIJISl U3YYEHHSI CYIIHOCTH IPOIIeccOB (POTOCHHTE3A, ABIXaHHSI, TUILIEBAPEHUSI.

B muane ¢GopMupoBaHHMS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOLICHAYYHBIX
METO/IOB MO3HAHUS U OIbITa IPAKTUYECKOTO NMPUMEHEHHUS HAyYHBIX 3HAHUN M3ydeHHE IpeaMeTa
«XUMHS» Ha YrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3SIX C Y4eOHBIMU
IpeaMeTaMu, BXOJSIIMMHU B COCTaB MPEAMETHBIX oOmacteil «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI»,
«MaremaTka 1 H”HpopMaTHKa» U «Pycckuil S3bIK U JTUTEPATYPa».

[Ipyn u3yueHum yueOHOro mpeameTa «XUMHS» Ha YIIIYyOJIEHHOM YpOBHE TakKXke, Kak Ha
YpOBHE OCHOBHOTO U CpemHero ooOmiero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3agadeid
MEPBOCTENIEHHOM 3HAYMMOCTH sBIsieTCS (OpPMUPOBAaHME OCHOB HAyKM XHMHUHU Kak o0O0JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTHUUECKOH AEATEIbHOCTH YeJIOBEKa U OJJTHOTO U3 KOMIIOHEHTOB
MUPOBOM KynbTyphl. Pemienue 5Toil 3agauum Ha YriayOJ€HHOM YpOBHE H3y4€HHUs IIpenMera
MIpeIoiaraeT pean3almio TaKuX Helel, Kak:

e (opMupoBaHUE MpEACTABIECHUI: 0 MAaTePHATILHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTIX U
MM03HABAEMOCTH SIBJICHUHN MPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HayK U €€
BeIylieil poiu B OOecrneyeHUH YCTOWYMBOTO pPAa3BUTHS YEJIOBEUECTBA: B peEIICHUU
mpoOeM SKOJOrMYecKOd, SHEepPreTM4YecKod W MHUIEeBOl 0e30macHOCTH, B pa3BUTUU
MEJUIINHBI, CO3/JaHUU HOBBIX MaTE€pPHAaJOB, HOBbIX MCTOYHUKOB AHEPIUH, B 0OECICUeHUN
palMOHAIBLHOTO TPHUPOAOIOIIBL30BaHUsA, B (OPMUPOBAHUUM MHUPOBO33pEHUS U 0O0IIen
KYJIbTYpbl 4YEJIOBEKa, a TaKKe HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

e OCBOCHME CHCTEMBbl 3HAHUHM, JIeXKAlIMX B OCHOBE XUMHUYECKOW COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (PYHAAMEHTAJIbHBIX MOHSATUI, 3aKOHOB M TEOpUI
XUMHUHU, COBPEMEHHBIX NPEICTAaBICHUA O CTPOCHHM BEIIECTBA HA PAa3HbIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJISIPHOM, O TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUUYECKHX PEaKkUUid, O XHUMHUYECKOM
paBHOBECHM, pAcTBOpax M IHUCIEPCHBIX CHCTEMax, 00 OOIMX HAy4YHBIX MPUHIUIAX
XUMHUYECKOTO MPOU3BOJICTBA;

e (QopMmupoBaHue y OOy4yalOUIUXCS OCO3HAHHOTO TIOHHMMaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKHUX 3HAHUI [Uid OOBSICHEHHS KIIOYEBBIX HACH H MpodiIemM
COBPEMEHHOM XUMUU, Uil OOBSICHEHHS U MPOTHO3MPOBAHMS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAaMOTHOTO pelIeHUsI MpoOIeM, CBSI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHUS, AHAIM3a M OLEHKH C TO3MIMH HKOJIOTHYECKON O0e30MacHOCTH
MOCHEACTBUN OBITOBOM M MPOU3BOJCTBEHHOW JEATENbHOCTH 4YeNOBeKa, CBA3aHHOW C
XUMUYECKUM MTPOU3BOICTBOM, HCIIOJIb30BAaHUEM U IepepabOTKON BEIIECTB;

e yrIyOJieHHE TPEACTaBIEHUN O HAyuyHBIX METOJax IO3HAHUS, HEOOXOJUMBIX IS
NpUOOpPETEeHUs] YMEHUN OPHEHTUPOBAThCS B MUPE BEIIECTB M OOBSICHEHHS XMMHUYECKHX
SIBJICHUH, UMEIOLINX MECTO B NPUPOJE, B NPAKTUUECKON NEATEIBHOCTH U MOBCEAHEBHON
KU3HH.

B nnane peanuszanmu nepBOOYEpEHBIX BOCIIMTATENBHBIX U Pa3BUBAIONIUX (DYHKIUN HEIOCTHOM
CHCTEMBI CpeJHero oOIiero o0pa3oBaHUs NMPH M3YUYEHUH IpeaMeTa «XHUMUs» Ha YriayOonéHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKue e U 3aJjauHl, KaK:



e BOCHHTaHUE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, YBAXKEHUS K MPOLECCY
TBOpPYECTBA B O6JIaCTI/I TCOPCTUUCCKHUX W MNPHUKIIAIAHBIX I/ICCHGILOBaHI/Iﬁ B XHUMHH,
(bopMupoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYyKH;

e pa3BUTHEC MOTHBAIMM K OOYyYEHUIO W TO3HAHHIO, CIHOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHMSI 00II€UETIOBEUECKUX LIEHHOCTEH;

. PAa3BUTHUC MMO3HABATCIBHBIX HHTCPECOB, HHTCIUICKTYAJIbHBIX U TBOPYCCKUX cIocoOHOCTEHN
oOyyaromuxcs, popMUpOBaHUE Y HUX CO3HATEIFHOTO OTHOIICHHUS K CAMOOOPa30BaHHUIO U
HEMPEPHIBHOMY OOpa30BaHHWIO KaK YCIOBHUIO YCICIIHOH TPO(EeCCHOHATBHOW U
O6HICCTB6HHOI>1 ACATCIIBHOCTU, OTBCTCTBCHHOI'O OTHOLICHHUA K CBOEMY 3O0POBBIO U
MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

e (QopMupoBaHHE YMEHUH U HaBBIKOB pPa3yMHOI'O MPHUPOJOIOIB30BaHUS, DPAa3BUTHE
JKOJIOTHYECKOU KYJIbTYPBHI, npuoOpereHue OIIbITA 0OLIECTBEHHO-T10JIE3HON
9KOJIOTHYECKOU NEATEIBHOCTH.

Oo011ee yncao yacoB, MPEAYCMOTPEHHBIX ISl U3YYEHUSI XUMUHU Ha YIITyOJIEHHOM YPOBHE CPEIHETO
obuiero oOpasoBanusi, coctaBisier 204 yacos: B 10 xmacce — 102 gaca (3 yaca B Henenwo), B 11
knacce — 102 gaca (3 gaca B HeeInio).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYECKON XMMMH.

[IpenMer u 3HauUE€HUE OPraHUYECKON XUMHUH, IPEICTABICHUE O MHOTOO0Opa3u OPraHunYecKuX
COCIMHECHU M.

DJNEeKTpOHHOE CTPOCHHE aToMa yIJIepoJa: OCHOBHOE W BO3OYXKIEHHOE COCTOSHHUSL.
BanenTHble BO3MOXKHOCTH aToMma yrjiepoia. XUMHYEcKas CBA3b B OPraHUYECKUX COETUHEHMSX.
Tunel rubpuauzanuu aTOMHBIX opOuTanel yriaepojga. MexaHu3Mbl 00pa3oBaHHUS KOBaJEHTHOM
CBs3M (OOMEHHBII M TOHOPHO-aKLUENTOPHBIN). THUIbl nepekppIBaHUsI aTOMHBIX OpOUTanei, 6- U m-
cBs3u. OpuHapHas, JBOWHAass M TpouHas CBs3b. CHocoObl pa3pbiBa CBsi3ed B MOJIEKYyJax
opranuyeckux BemiecTs. [loHsTue o cBOOOHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss crpoeHuss opraHudeckux coeauHeHut A.M. byriaepoBa u  coOBpeMEHHBIE
MIPEJICTaBICHUS] O CTPYKTYypE MOJIEKYJ. 3HaUYE€HUE TEOPHH CTPOEHUS OPraHMYECKUX COEAMHEHUU.
Mounekynsapuele U CTpYKTypHble (opmynbl. CTpykTypHbIE (GOPMYIbl pa3iIMYHBIX BHJIOB:
pa3BépHyTas, COKpauléHHas, cCckejeTHas. M3omepus. Buael u30mMepuu:  CTpyKTypHasd,
MPOCTPAHCTBEHHAsA.  ODJEKTPOHHBIE A((EeKThl B  MOJEKyJaX OpraHu4ecKMX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 eKTsl).

[IpencraBnenune o kimaccuuranuu opraHudeckux BemiecTB. [loHsATHE 0 (PyHKIMOHATBHON
rpynmne. ['omoinorusa. I'omonorudeckue psiapl. CucreMaTudeckass HOMEHKIATypa OpraHMYecKHUX
coemuaeHnit (IUPAC) u TpuBnanbpHbIC Ha3BaHUS OTACIBHBIX MPEJICTaBUTEIICH.

OcobGenHocTH u Kiaccuukanus OpraHuYeCKHUX peaKuuid. OKuCIUTENHHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIMH B OPTaHUUECKON XUMUHU.

DKCIepUMEHTANIbHBIE METOJbl M3YYEHUs BEIIECTB M MX MPEBpPALICHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYECKUX BEIIECTB W MaTepualaMd Ha UX OCHOBE, ONBITHI MO IPEBPAIICHHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (TUlaBlieHHE, 00YTJIMBaHNE U TOPEHHE), KOHCTPYHPOBaHUE
MoJenell MOJIEKYJ OpPraHUYECKUX BEIIECTB.

YrieBoaopoabl.

Ankanpl. ['omosnoruueckuii psn ankaHoB, oOmias Qgopmyrna, HOMEHKIATypa M H30MEpHsl.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOIEKY/ alKaHOB, S -rMOpMAM3ALMS aTOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOCTBa aKaHOB.

XVMUYECKHE CBOMCTBA alKaHOB: PEAaKIMH 3aMEIIEHUs, U30MEpU3alluU, ICTUIPUPOBAHUS,
UUKIU3aliY, TUPOJIN3a, KpeKUHTra, ropenus. [IpeacraBienne o MexaHu3Me peakiuii paJuKaibHOTO
3aMeleHusl.

Haxoxnaenue B mpupoae. CriocoObl OMydeHUs U IPUMEHEHHUE aJIKaHOB.

Huknoankanel. O6mas ¢opMyna, HoMeHKIaTypa U u3zomepus. OCOOEHHOCTH CTPOCHUS U
XMUMHYECKUX CBOMCTB MaybIX (LIUKIONPOMAH, UIUKIOOyTaH) U OOBIYHBIX (LMKIIOTEHTaH,
LIUKJIOreKCaH) MUKJI0oaaKaHOB. CriocoObl MOMYy4eHHs ¥ IPUMEHEHNE [IMKJIOATKAHOB.

Ankenbl. ['oMosiorndeckuil psji ankeHoB, oomas GopMmyna, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYIT AlIKEHOB, Sp>-rUOPUIN3alKs aTOMHBIX OpOMTalei yriepoa,
o- U m-cBsA3U. CTpyKTypHas M reomerpuueckas (IMc-TpaHC-) u3oMmepus. PHU3HMUECKHe CBOWCTBA
QJIKEHOB. XMMHYECKHE CBOMCTBA: pEaKUUU INPUCOCIMHEHUS, 3aMELIEHUS B O-TIOJIOKEHHE IIPH
JIBOMHOM CBsI3H, NoJIMMepHu3auuu U okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOIHYIO cBs3b. CIOCOOBI OTyUEHHs U TPUMEHEHHE AJIKEHOB.

AnKaaveHsl. Knaccugukarms aJIKa/INE€HOB (conpsoxEHHBIE, U30JIMpPOBaHHBbIE,
Kymyaupoganusie). OCOOEHHOCTU AIIEKTPOHHOTO CTPOCHUS U XUMHUUECKUX CBOMCTB COMPSIKEHHBIX



nueHoB, 1,2- u 1,4-npucoeaunenue. [lomumepusamust conpsoKEHHBIX qUeHOB. CrocoObl MOTydeHHS
Y IPUMEHEHUE AJIKaIUEHOB.

Ankunbl. ['oMonoruueckuil psa ajakuHOB, oOmas ¢Gopmyna, HOMEHKIATypa U H30MEpHsl.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKHUHOB, Sp-TUOpUAM3ALMS ATOMHBIX
opOutaneit yriepona. DuU3NYECKUE CBOWCTBA AaTKWHOB. XHUMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3ALMN U TPUMEpHU3aluu, OKUCIEeHUs. KuCIOTHBIE CBOMCTBA AJIKHHOB,
MMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakIuu Ha TPOHHYIO CB3b. CriocoObl
MIOJIy4YEHUS U IPUMEHEHHUE AJIKUHOB.

Apomaruyeckue yrieBoJopo/ bl (apeHsl). ['omonoruueckuil psj apeHoB, obOmas (opmyia,
HOMEHKJIaTypa M H30MepHs. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH30.a.
@dwusnuecKkue CBOHCTBA apeHOB. XHMMHUYECKHE CBOWCTBa OCH30J1a W €ro TOMOJIOTOB: DPEaKIUU
3aMeleHuss B OEH30JbHOM KOJIBLE U YIJIEBOJOPOJHOM paJuKalle, pPeakuu HTPUCOEAUHEHUS,
OKHUCJIEHHE roMoJioroB Oensoua. [IpencraBienre o0 OpUEHTUPYIOLIEM IEHCTBUM 3aMeCTUTENIEH B
OEH30JIbHOM KOJIbIIE Ha IPUMEPE ATKUIBHBIX PaIUKaIOB, KAPOOKCHIbHOM, THAPOKCUIBHON, AMUHO-
U HUTPOTPYNIbl, aTOMOB TrajoreHoB. (OcoOEHHOCTH XMMHMUYECKHX CBOMCTB  CTHpOJIA.
[Tonumepuzanus ctuposia. CiocoObl MOJIy4eHUs! M IPUMEHEHNE apOMATUYECKUX YIIIEBOI0OPOIOB.

[Ipuponaustii ra3. [lonytHsie HedTaHBIE ra3bl. Hed1h 1 e€ npoucxoxnenue. Kamenuslit yroiap
U MPOJYKTHI ero nepepadotku. CrocoObl nepepaboTku HePTH: MEPETOHKA, KPEKUHT (TEPMUUYECKUH,
KaTaJduTHueckuit), pudopMuHr, nuposms. IIpoaykTel mepepaboTKd HEPTH, WX NPUMEHEHHE B
MIPOMBIIIIJIEHHOCTHU U B OBITY.

I'enetnueckas cBs3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peaknuu 3aMmeleHus
raJJoréHa Ha THAPOKCOTPYINIy, HHUTPOTPYNIy, LHMAHOIPYMIy, aMuHOrpymmy. /JleiictBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO W CIHHPTOBOTO  pacTBopa  wmi€nmoud.  BzammoneictBue
JUTaJOr€HAJIKAHOB C MarHneM M UMHKOM. IloHATHE O MeTa/mloOpraHMYecKUX COEOUHCHMSIX.
Hcnonp3oBaHue TaJlOT€HNPOU3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE U IIpU CHHTE3E
OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHUS BEIIECTB W HUX IPEBPALEHUH: HU3y4eHHUE
(Gu3nYecKux CBOMICTB YyIJIEBOAOPOAOB (PacTBOPUMOCTh), KAUECTBEHHBIX PEAKLUN YIIIEBOJOPOJIOB
pasnuyHbIX Ki1accoB (oOeclBeuynMBaHME OpPOMHOM MJIM MOJHOM BOJIBI, pacTBOpa IlepMaHraHara
KaJusl, B3aUMOJEHCTBUE alleTWIIEHA C aMMUAYHbIM pacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe Yrieposa U BOJOpOJa B OPraHUYECKUX BEIIECTBAX, MOJIyYEeHHE STUIIEHA U U3ydeHHe
€ro CBOMCTB, O3HakomiieHHe ¢ koiulekuusaMmu «Hedte» u «Yrosmp», ¢ obpasuamu miacrMmacc,
Kay4yKOB M PE3UHBI, MOJCINPOBAHUE MOJIEKY]1 YIJIEBOAOPOJOB U TaJIOTEHIIPOU3BOIHBIX
YIJI€BOIOPOIOB.

Kucaopoaconep:xamme oprannyeckue CoeAHHEHUs.

[IpenensHble 01HOaTOMHBIE clIUPThL. CTpOEHHE MOJIEKY (Ha MPUMepe METaHOJIa U 3TaHoJIa).
I'omonoruueckuii psj, odmas Gopmyna, n3oMepus, HOMEHKIATypa U Kiaccupukanus. Puzndyeckue
CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIUPTOB. BOOpOIHBIE CBA3M MEKIY MOJIEKYJIaMU CIIUPTOB.
XVUMUYECKUE CBOMCTBA: PEAaKUMM 3aMEILEHUs, ACTUApATalliM, OKHUCIEHHUS, B3aUMOJECHCTBHE C
OPraHMYECKUMH W HEOPraHWYECKUMHU Kuciotamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE
cnupThl. JleficTBMe »TaHONAa M MeETaHOJIa Ha OpraHu3M uyenoBeka. CrocoObl MOMydyeHUs H
IIPUMEHEHHNE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upel, HOMEHKIaTypa U u3oMepHs. OcoOEHHOCTH (U3NYECKUX M XUMUYECKHUX
CBOMCTB.

MHOroaTOMHBIE CIHUPTHl — JTUIEHIVIMKONb M TraunepuH. Dusnueckne M XUMUYECKHE
CBOMCTBA: pEakUUu 3aMEILEHUs, B3aUMOJIECHCTBUE C OPraHUYECKUMU M HEOPraHWYECKMMU
KHCIIOTAaMM, KAaueCTBEHHas pEeaklMs Ha MHOroaTOMHble crupThl. lIpencraBienune o MexaHusme



peakuuii HykiIeo(puIbHOro 3aMerienus. /leiictBue Ha opranu3M yenoBeka. CrocoObl MOTydYeHUs U
MIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BIIMSHHUE T'MAPOKCOTPYHIBI U OEH30JIBHOTO S1pa.
dusnueckue cBoicTBa (penona. OCOOCHHOCTH XMMHUYECKHX CBOMCTB (peHosa. KauecTBeHHbIe
peakuuu Ha ¢denon. Toxcuunocts ¢enona. CrnocoObl MOMydyeHHS W TpUMEHEeHHe (eHoma.
®denonopmanbaeTHAHAS CMOJIA.

KapOoHumnbHbIE cOeIMHEHUS — aJIbJIETU/Ibl U KETOHBL. DJIEKTPOHHOE CTPOEHHE KapOOHUIIBHOM
rpynnbl. ['oMosiornueckue psiapl aidbAErUA0OB U KETOHOB, oOmias ¢opmyna, H30MepUs U
HOMEHKJIaTypa. PU3nUecKrue CBOMCTBA ANIbJIETUIOB U KETOHOB. XMMHUYECKUE CBOMCTBA aJlbJICTUI0B
U KETOHOB: peaklUuu MpucoeauHeHus. OKHCIEHUE allbJeTU0B, KAaueCTBEHHBIE peaklIuu Ha
anpyeruibl. CrocoObl MOTy4eHUs U IPUMEHEHHE aJIbJIETHI0B U KETOHOB.

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KuCHOT. M3oMepus u HOMeHKiIarypa. DuU3HUECKHE CBOMCTBA OJHOOCHOBHBIX
MpesiebHbIX KapOOHOBBIX KUCIOT. BomopoaHbIe CBSA3M MEXIy MOJEKyIaMH KapOOHOBBIX KHCIOT.
XUMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakuus ATepU(UKALNU, PEaKIUud C ydacTUEM
yIIIeBOIOpoHOTO  pajukana. (OCOOEHHOCTH CBOWCTB MypaBbHMHOW KUCHOTHL. [loHsTHE O
MIPOU3BOJIHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENIbHbIX U apOMAaTUYECKHX KAapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHCJIOT, THUJIPOKCUKAPOOHOBBIX KHCHOT. llpencraBurenu BhICIIMX KapOOHOBBIX  KHCIOT:
CTeapuHOBas, NAJIbMUTUHOBAs, OJICUHOBAs, JUHONE8As, JUHONEH08as KUCIOThl. CrocoOsl
MOJTY4YCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxusie >¢upsl. ['oMonornueckuii psng, ooOmas GopMmyrna, U30MepUs W HOMEHKIIATypa.
DuU3NYECKNE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kuper. Ctpoenne, puznueckne M XUMHYECKHE CBOWCTBA XKHUPOB: THAPOJIM3 B KHCIOW W
miesioyHoi cpepe. OCOOEHHOCTH CBOWCTB JKMPOB, COJEPKALIMX OCTATKU HENpPEIeNbHBIX KHUPHBIX
KUCHOT. JKUphI B IPUPOJIE.

MBI KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mas xapakrepuctuka yrieBojgoB. Kiaccudukauus yrieBogoB (MOHO-, [U- H
nosivcaxapuabl). MoHocaxapuIpl: TJIOKO3a, (pyKTo3a, ramakrosza, pubosa, [ne30Kcupubo3a.
@dusnueckue CBOMCTBA U HaxoXkJeHue B npupojae. PorocuHTe3. XUMUYECKUE CBOMCTBA IIFOKO3bI:
peaKkiuu ¢ y4aCTHEeM CIUPTOBBIX U albJECTUAHOMN IPYIII, COUPTOBOE U MOJOYHOKHUCIIOE OpOKEeHHUE.
[IpuMeHeHne TII0KO3bI, €€ 3HAY€HHE B KU3HENEATEIbHOCTU OpraHusMa. Jlucaxapuuabl: caxaposa,
MajibTO3a M JIaKTO3a. BoccTaHaBiuBarouMe M HEBOCCTAaHABIMBAKOIIME AuMcaxapuabl. ['maponus
nucaxapunoB. Haxoxxnenue B mpupoae u npuMmeHeHue. [lonmcaxapuapl: Kpaxman, TJIUKOT€H U
nesuitonosa. CtpoeHue MakpoMOJIEKyJl Kpaxmala, IIMKOT€Ha U LEeJUTI0103bl. PU3nuecKre CBOMCTBA
Kpaxmaya U LEeJUI0NIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmalia: TMAPOJIN3, KAUECTBEHHAs] PEaKLMs C
nosoM. XHMMHUYECKHE CBOMCTBA LIEJUTIONIO3bI: TUAPOIIN3, MoydyeHue 3(pupoB 1ertrono3sl. [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB M MX IPEBPALIEHUN: pPacCTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBHE ITAHOJIA C HATPUEM, OKHCIIEHUE 3THJIOBOTO CIIUPTA B
aNbJETU]l Ha pacKaJIEHHOW METHOM MPOBOJIOKE, OKUCICHUE 3TUJIOBOTO CIUPTA TUXPOMATOM Kajus
(BO3MOXKHO HCHOJB30BAaHUE BHUACOMATEPHUATIOB), KAueCTBEHHBIE pEaKIMU Ha ambAeTUAbl (C
ruapokcugoM nuammuncepeopa(l) u ruapoxcuaom menu(Il)), peakuus raunepuHa ¢ THAPOKCUIOM
meau(Il), xumudeckue CBONCTBAa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJICHCTBUE pPacTBOpa
roKo3el ¢ ruapokcuaom  memu(ll), B3ammopelicTBHEe Kpaxmalia C  HOJOM, pelIeHUe
AKCMEPUMEHTABHBIX 3a/1a4 1Mo TeMaM «ChupThl U GeHomb», «KapOoHoBbie KUCIOTH. CIOKHBIE
3pUPBI».



A3oTcoep:xaniue OpraHudeckue coeJuHeHusl.

AMUHBI — OpTaHUYECKUE MPOU3BOAHBIE aMMHaka. Kiaccudukaus aMuHOB: anupaTHIeCKue
U apoMaTHYeCKHe; TIepPBUYHBIC, BTOPUYHbIE U TpeTruHbie. CTpOCHUE MOJEKyJ, o0mas Gopmyna,
M30MepHs, HOMEHKIaTypa W (U3WYECKHe CBONCTBA. XWMHYECKOE CBOWCTBA amu(paTHISCKUX
aMUHOB: OCHOBHBIE CBOMCTBA, aJIKMJIMPOBAHUE, B3aUMOJICUCTBHE MMEPBUYHBIX AMUHOB C a30TUCTOM
kuciaotoi. Conu aIKUJIaMMOHHSL.

AHUIUH — TMpEeACTaBUTEIh aMHUHOB apomaTudeckoro psaa. CtpoeHue aHwinHa. B3zanmHoe
BIIUSIHUE TPYII aTOMOB B MoJieKyse aHminHa. OCOOCHHOCTH XHMHUYECKHUX CBOWCTB aHWJIMHA.
KauectBennsle peakiuu Ha aHWIHH. CIIOCOOBI TIOTYYCHUS U PUMEHEHUE aTn(paTHIeCKUX aMUHOB.
[Tony4yenue anunMHaA U3 HUTPOOEH30IIA.

Amunokucnotel. Homenknarypa u uzomepusi. OTAenbHbIe TPEICTABUTENINA O-aMUHOKHUCIIOT:
MIUIKH, aTaHuH. Ou3nyeckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak
aM(}OTEepHBIX OPraHUYECKUX COCAMHEHUH, PEaKIusl TMOJUKOHICHCAIlMK, 00pa3oBaHUE MENTUIHOM
cBs3u. buosornyeckoe 3HaueHne aMUHOKUCTOT. CHHTE3 U THAPOJIN3 TENTHIOB.

benku xak npupoaneie noaumepsl. [lepBuyHas, BTOpuyHas U TPETUYHAS CTPYKTypa OCIIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlHsl, KAYeCTBEHHbIE PEaKIINK Ha OSJIKH.

DKCnepUMEHTATBHBIE METOIbI U3YYCHHUS BEIECTB U WX MPEBPAIICHUIN: PACTBOPEHHUE OCIIKOB
B BOJC, JACHAaTypamusi OCIKOB TpH HArpEeBaHWM, IBETHBIE PEAKIMU Ha OEIKH, pEIICHHUE
OKCIIEPUMEHTAJIBHBIX 3a7ad 10 TeMaM «A30TCoAepIKallue OpraHuYeCKHe COCAMHCHHUS» W
«Pacmo3HaBaHue OPraHUYECKUX COCTUHEHUI.

BricokomosiekyJIsipHbIE COeTUHEHUS.

OcCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHUN: MOHOMEp, TMOJUMEp,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJUMEPH3AINH, CPEIHS MoJeKyasipHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BICOKOMOJIEKYJISIPHBIX COSAMHEHHUH — OIMMepU3alusl ¥ MOJUKOHACHC AL

[Tonumepnsie Matepuansl. [lmacTmaccesl (MONMUATHIIEH, TOJUIPONWIECH, MOJUBUHUIXIOPHI,
MOJIUCTUPOJ, TOJUMETHIMETAKPHIIAT, MOJIUKApOOHATh, MOJUATUIIeHTepedTanar). YTunusanus u
nepepadoTKa IIacTUKA.

DOnactoMepbl:  HATypajdbHBIM  KaydyK, CHHTETHYeCKHE Kayuyku (OyTaaueHOBBI,
XJIOPOTIPEHOBBIN, M30TTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypaiibHble (XJIOTOK, HIEPCTh, MIENK), HCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOrO HazHadeHHs (Te(IIOH, KeBJap, 3JIEKTPONPOBOASIINE MOIUMEPHI,
OropaziiaraeMble TIOJUMEPHI).

DKCIIEpUMEHTAIIbHBIE METOJbl M3YYECHHS BEIIECTB M HMX MPEBpPALICHUI: O3HAKOMIICHUE C
oOpa3liaMu  TMPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC, Kay4yyKoB, pEILICHUE
AKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «Pacro3HaBanue njaacTMace U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MonexyiasipHON (GOpMyNbl OPraHMYECKOTO COEAMHEHHUS M0 MACCOBBIM JOJISIM
AIIEMEHTOB, BXOJIIMX B €r0 COCTaB, HAXOXJICHHE MOJEKYIIPHOU (POPMYNBI OpPraHHYECKOTo
coenuHeHUs 1Mo Macce (00bEMY) MPOAYKTOB CrOpaHUs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY)
MPOJIYKTOB PEAKIUU W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBIEHHWE CTPYKTYpPHOU (opmMyIbl
OpPraHMYECKOTO BEIIeCTBA Ha OCHOBE €ro XWMHYECKHX CBOMCTB WM CHOCOOOB TMOJy4YEHUS,
OmpeieJICHUE JOJIU BbIX0Ja MPOAYKTA PEAKIIMHU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zamnusi MeXmnpeaMETHBIX CBS3€H MpU U3yuyeHWH opraHnuyeckor xumuu B 10 Kimacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHH, TaKk H
MOHATHH, IPUHSTHIX B OTACIHHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0mue ecTecTBeHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHallM3, CHHTE3, KiIaccu(uKalnus, HaOMIOJICHUE, U3MEPCHHE, OKCICPUMEHT,  MOJCIb,
MOJIEJIMPOBAHHUE.

®du3uka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPIETUYECKUA YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHHE BEHIECTBA, (DU3WYCCKUE BEIWYMHBI, CIUHUIIBI
M3MEPEHUSs, CKOPOCTh, JHEPTHUS, Macca.

buonorusi: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTaboJIM3M, HACICICTBEHHOCTD,
aBTOTPOQHBIA M TeTEepPOTPO(MHBIA THII THUTAaHHSA, OpoXKeHue, (OTOCUHTE3, MAbIXaHWe, OCNKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIC KACIOTHI, (DEPMEHTEHI.

I'eorpadust: moe3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexHOoNoTHsI: MUIIEBbIE MPOAYKThI, OCHOBBI PAIIMOHAILHOTO MHUTAHHS, MOIOIIUE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aToMHBIX siiep. XuUMHUeckuil snemeHT. M3otonbl. CTpoeHHe 37eKTPOHHBIX
000J109€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPTETUIECKHUE YPOBHU U MOAYPOBHU. ATOMHBIE OPOUTAIIH.
Kraccudukaryss XaMHYECKUX AJIEMEHTOB (s-, p-, d-, f-amemenTsI). Pacnpenenenue 1eKTPOHOB MO
ATOMHBIM OpOHUTAISIM. DJIEKTPOHHBIE KOH(MUTYpAIlMd aTOMOB 3JEMEHTOB IMEPBOTO—UYETBEPTOTO
MEepUOJ0B B OCHOBHOM M BO30Y)KIEHHOM COCTOSHHH, OJJIGKTPOHHBIE KOH(HUTypaluu HOHOB.
DJIEKTPOOTPUIIATETBLHOCTb.

[lepuonuueckuii 3akoH u Ilepuonuueckas cucteMa XuMHUYECKHX diaeMmeHToB J[.U.
MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U [lepnoauyeckoil CHCTEeMbl XUMUYECKUX JIEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB M0 IPpyMaM U rnepuojam. 3HaueHUe
nepuoauueckoro 3akona /.M. Menneneena.

XumHuueckasi CBs3b. BuUAbl XMMHUYECKOW CBSI3M: KOBAJICHTHAs, WOHHAs, METAJUIMYECKas.
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JIOHOPHO-AKIENTOPHBINA. DHEprus u
JuInHa CBs3U. 1loJIpHOCTB, HANpaBIEHHOCTh M HACHIIIAEMOCTh KOBAJEHTHOM cBs3u. KpaTHble
cBs3u. Bonopoanas cBsA3b. MeXMOIEKYIAPHBIE B3aUMOACHCTBUS.

BasieHTHOCTh M BaJICHTHBIE BO3MOXHOCTHU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI
C UX T€OMETPUUYECKUM CTPOEHHEM (Ha IPUMEpe COeIMHEHUH IEMEHTOB BTOPOTO NEPHUOA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coeAuHEeHMsX. (CocTaB  KOMIUIEKCHOTO  HOHa:
KOMILJIEKCOOOpa3oBareib, JHMraHibl. 3HAUCHHE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPAMHAIMOHHOW XUMUHU.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUA. THUIbI KPUCTAIIIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[lonarue o mucnepcHbix cucteMax. MctuHHble pacTtBophl. IIpencraBieHrne 0 KOJUIOMIHBIX
pactBopax. CrocoObl BhIpa)KE€HHUs KOHIIEHTPALMU paCTBOPOB: MaccoBas JI0Ji BEIIECTBA B PacTBOPE,
MOJISIpHasT KOHLEHTpauusa. HacellleHHble W  HEHACBIIIEHHbIE pPAacTBOPbL, PACTBOPUMOCTb.
Kpucrannoruaparsr.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. |pHUBHAIbHbIE Ha3BaHUs
OT/ENbHBIX MPEICTaBUTEIEH HEOPraHUUECKUX BEIIECTB.

Knaccudukaius XMMUYECKUX PEakIii B HEOPraHMYEeCKOW M OPraHMYecKOd XUMUU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMsI M TMPEBPAIICHUS SHEPrud IPU XUMUYECKUX
peakiusx. TernoBbie 3Q(eKTl XuMUYecKuX peakiuid. TepMoXxuMudeckie ypaBHEHHUS.



CKOpOCTh XMMHUYECKON peakuuy, e€ 3aBUCHMOCTb OT Pa3IUYHBIX (aKTOpOB. ['OMOTeHHBIE U
rereporeHHsle peakuuu. Karanus u xkaranusaTopsl.

OO6patumbie 1 HeoOpaTUMBIE peakuuu. XHUMHUYECKOe paBHOBecHe. KoOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTOpbl, BIMSIONIME Ha IOJIOXKEHHE XHMHUYECKOTO PABHOBECHS: TEMIIEparTypa,
JIaBJICHUE U KOHLIEHTPAlUH BELECTB, y4acTBYOIUX B peakuuu. [Ipunnun Jle [latense.

OnexTponuTnueckas jgucconmanus. CunbHble M cinadble  AneKTpoJinThl.  CTeneHb
muccormanuu. Cpena BOTHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasibpHas, ImienodHas. BomopomHsrii
noxka3zatens (pH) pactBopa. ['maponus coneii. Peaknum nonnoro ooMeHa.

OKuCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb WU
BOCCTaHOBUTENb. IIpomecchl OKHMCIEHUS U BOCCTAHOBJICHUS. BakHeWIIMe OKUCIUTENN U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOT0 OanaHca. DIEKTPOIU3 pacCTBOPOB U PACILUIaBOB BEILLIECTB.

OKClepUMEHTAJIbHBIE METOJbl M3Y4YEHMs] BEUIECTB U UX MPEBpAIICHUN: passioKeHUe
MEpOKCHJIa BOJIOpOJAa B TMPHUCYTCTBUU KaTalu3aTopa, MOJEIN KPUCTANIMYECKHX PpEHIETOK,
MIPOBEJIEHUE PEAKIIMI HOHHOTO 0OMEHa, OIPEIEIIEHNE CPEeJIbl PACTBOPOB C IOMOIIbIO MHAUKATOPOB,
W3Y4YE€HHUE BIIMSHUSA pPa3iIMYHBIX ()AaKTOPOB HA CKOPOCTb XMMHUYECKOW peakUuuh U TMOJIOKEHUE
XMUMHUYECKOTO PAaBHOBECHS.

Heopranuueckasi xummusi.

[lTonoxenne HemeraioB B Ilepmonmueckoil cucrteme XuMHUYecKMX 3yeMeHToB J[.M.
MenneneeBa M OCOOEHHOCTH CTPOEHHs HX aTroMoB. Du3WUYECKHE CBOMCTBA HEMETAJUIOB.
AmtoTponsi HEMETauIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriepoaa).

Bonopon. Ilomydenue, ¢usmyeckre M XUMHYECKHE CBOICTBA: peakIUH € MeTallaMu U
HEMETaJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOTIIIMBHBIE JIEMEHTHI.

lanmorensl. Haxoxzaenue B mpupoje, CrOCOObl MOJydyeHUSs, (U3NYECKHE M XHUMHYECKHE
cBoiicTBa. ['amoreHoBOAOpOABl. BakHeline KHUCIOPOACOAECPKAIIME COCIUHEHUS TaJOrE€HOB.
JlaGopaTopHble U MPOMBINIJICHHBIE CIIOCOOBI MOJIY4YEHHUs TaJIoTeHOB. [IpuMeHeHne raloreHoB U UX
COECIUHEHU.

Kucnopoa, o3oH. JlaGopaTopHble U TNPOMBIIUIEHHBIE CHOCOOBI TOJYYEHHs] KHCIOPOAA.
Pu3nueckre 1 XMMUYECKHE CBOMCTBA M IPUMEHEHHE KUCIOpoAa U 030HA. OKCUIBI U TEPOKCUIBL.

Cepa. HaxoxaeHnue B nmpupojie, cCiocoObl nmoixydeHus, Gu3ndecKkue U XUMUYECKUEe CBONCTBA.
Ceposogopon, cyabdunbl. Oxcun cepbi(IV), okenn cepbi(VI). CepHrctas u cepHast KUCIOTB U MX
cosi. OCOOCHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepol u €€ COeTMHCHU.

A3zoT. HaxoxxaeHue B mpupojie, CrocoObl MOaydeHus, (Pu3nueckue 1 XMMHYECKUe CBOMCTRA.
Ammuak, HUTpuAbl. OKcuabl a3zora. A30THCTas M a30THAs KUCIOTHI M UX coid. OcoOeHHOCTH
CBOMCTB a30THO KHCIOTHI. [I[pruMeHeHune a3ota u ero coeAMHEHU. A30THBIE YA0OpeHu .

®ochop. Haxoxpenue B mpupone, CrHocoObl MOMydeHHs, (PU3UUECKHEe U XUMUYECKUE
cBoiictBa. @ochunsl u dpochun. Oxcunsl pocdopa, pochopnas kucnora u e€ conu. [Ilpumenenue
docdopa u ero coenunenuit. DocopHsie ynoOpeHus.

VYrnepon, HaxoXJeHHe B MmpupoAe. AoTponHble Moaupukanuu. DOuznyeckue u
XMMUYECKHE CBOWMCTBA MPOCTHIX BELIECTB, 00pazoBaHHbIX yriepogoM. Oxeup yraepona(ll), okenn
yrnepoga(lV), yroiapHas kuciora u e€ coyid. AKTUBHPOBAaHHBIN yroiib, agcopOuus. DyiiepeHs!,
rpadeH, yriepoaHble HaHOTpYOkH. [IprMeHeHre npoCThIX BEIIEeCTB, 00pa30BaHHBIX YIVIEPOJOM, U
€ro COCAMHECHUN.

Kpemuuii. Haxoxzaenue B mpupoje, CHocoObl MOJy4eHHUs, (U3UUYECKUE M XUMHUYECKHUE
cBoiictBa. Oxcua kpemuus(IV), kpemHHeBas KuciaoTa, CUIMKAThl. [IpuMeHeHHEe KpeMHHS U €ro
coenuHeHnil. CTEKIIO, €ro MoJIydeHUE, BUIbI CTEKIIA.

[Tonoxxenne meramioB B [lepuoandeckoit cucteMe XUMUYECKHUX 1eMEHTOB. OcoOeHHOCTH
CTPOEHHUSI AIEKTPOHHBIX 000J0YEeK aToMOB MeTauioB. OOume (pU3NUecKue CBOWCTBA METAJUIOB.
[IpumeHeHne MeTaioB B ObITY U TexHHUKE. CIIaBbl METAILIOB.



DNEeKTPOXUMHUYECKUN psii HanpsuKeHU MetaiioB. OOmue crnocoObl MOJIy4eHHUS] METaJUIOB:
TUAPOMETAJULYPrus, MUPOMETAULYprus, djaeKkTpomeramryprusd. IIoHaTHe O KOppO3MHM METaIlIOB.
CrniocoObI 3alTUThl OT KOPPO3HH.

OOmast xapaktepuctuka MeTauioB I[A-rpynmbl Ileproguueckoll CHUCTEMBI XUMHUYECKHUX
aneMeHToB. Harpuii u kanmii: monydeHue, (U3M4YeCKHe M XHUMHYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTHIX BEUIECTB U UX COCAUHEHUMN.

OO6mas xapakrtepuctuka MeramioB I[IA-rpynner Ilepuoauueckoil cuCTEMBl XUMHUYECKHX
9JIEMEHTOB. MarHuii M KaJlbIuil: MoxydeHne, pU3nUecKue ¥ XUMHUUECKHUE CBOWCTBA, TPUMEHEHUE
MPOCTHIX BEHIECTB U UX coequHeHUN. KECTKOCTh BOIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMUHUMI: TONydeHHe, (PU3MYECKHME M XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE MPOCTOIO
BEIIECTBA W €ro CcoenuHEHWH. AMQOTEpHbIE CBOWCTBA OKCHIA M THIPOKCHIA ATIOMHHUSA,
TUAPOKCOKOMIUIEKCHI aJIFOMAHMSL.

OOmass xapakTepucTuka MeTaioB nodouHslx mnoarpynn (b-rpynm) Ilepuonnyeckoii
CUCTEMBI XUMHYECKHUX IEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBAa XpoMma U €ro coeAuHEeHM. OKCHUIbI U TUAPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel M nAuUXpomaTbl, UX OKHCIUTEIIbHbIE CBOWCTBA.
[Tony4yenue u npuMeHeHnEe XpoMa.

®u3nyeckue W XMMHUYECKHE CBOWCTBA MapraHila W €ro coeauHeHwil. Baxneinmme
coemuaeHust mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kamus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

du3nYecKe U XMMHUYECKHUE CBOWCTBA JKejie3a M €ro coeuHeHU. OKCUIbl, TUAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(Ill). Ilomyuenne n mpumeHeHne kKeje3a U ero CIijIaBoB.

®u3nyYecKue U XMMUYECKHE CBOMCTBA MeaW U €€ coenuHeHuil. [lonyyenne m nmpuMeHeHue
MEIN U €€ COeqUHEHUN.

[uuk: monydenne, PuU3ndecknue U XMMUYECKUe CBoMcTBa. AMGPOTEpHBIC CBOMCTBA OKCHIA U
TUAPOKCHU/IA IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne IMHKa U €ro COeMHEHUM.

DKCIepUMEHTAIbHBIE METOIbl U3YUYEHHs BELIECTB U MX IMpEeBpalleHHil: U3yuyeHrne oOpasLoB
HEMETAJJIOB, TropeHue cepbl, ¢ochopa, xKeie3a, MarHUs B KHUCIOPOJE, H3yYCHHE KOJICKIIHH
«Metamabpl U CIUIaBbD», B3aUMOJICHCTBHUE WLIEJIOYHBIX M ILIEIOYHO3EMENbHBIX METaUIOB C BOJOM
(BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEpPUANIOB), B3aMMO/JICIICTBIE LIMHKA U Kelle3a C pacTBOpaMu
KHCJIOT M WIEJIOYEeH, KaueCTBEHHbIE PEAKUUM HAa HEOPraHWYECKHE aHHWOHBI, KATUOH BOJIOPOJA U
KaTHOHBl METAJUIOB, B3aUMOJCHCTBUE T'MIPOKCUIOB ATIOMUHMS U LIMHKA C PACTBOPAMH KHCIOT U
LIEJI0YEH, pelIeHue 3KCIEePUMEHTANBHBIX 3a1a4 1o TeMaM «[ asorensn», «Cepa u €€ coeTMHEHUS»,
«A30T u (dochop u uX coenuHeHHs», «MeTamibl TJIaBHBIX MOArPYMI», «MeTalabl MoOOYHBIX
MOATrPYIII».

X¥MUA U )KU3Hb.

Ponp xumMuu B oOecrieueHUH YCTOWYHMBOTO pPa3BUTHs deloBedecTBa. [loHATHE O HaydHBIX
METOJaX MO3HAaHUS U METOJOJIOTMM HAay4yHOI'O MccliefoBaHUs. HayuHble NMpUHLMIIBI OpraHu3aluu
XMMUYECKOT0 MPOU3BOJCTBA. [IpoMBINIIEHHBIE CHOCOOBI MOJNyYeHHMs Ba)KHEHIIMX BelecTB (Ha
IpUMepe TMPOU3BOJACTBA aMMMaKa, CEpPHOM KHCIOTHI, MeTaHoja). [IpombllieHHbIE CIIOCOObI
MIOJY4YEHUSI METAUIOB M CIUIABOB. XUMHUYECKOE 3arpsi3HCHHE OKPYKAIOLICH Cpeabl U €ro
nocnencTBus. Posib xumuu B 00ecrieueHH SHEPreTHUeCcKo 0e301MacHOCTH.

XuMusg W 370poBbe uesnoBeka. JlexkapcTBeHHble cpenctBa. llpaBuna Hcnosb30BaHMS
JIEKapCTBEHHBIX ITpenapaToB. Poiab XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS THIU: OCHOBHbIE KOMIIOHEHTHI, MUILEBbIe J100aBKU. Poiib XxuMuu B obOecrieueHUH
MUIIEBOM 0€30MMacHOCTH.

Kocmernueckue u mnapdromepHsie cpencta. bortoBas xumus. [IpaBuna GesomacHoro
UCTOJIb30BAHUS TPenapaToB OBITOBOM XMMUHU B MIOBCETHEBHON KU3HH.



XUMHS B CTPOUTEIIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMUs B ceNbCKOM Xo3siiicTBe. Opranndeckrue 1 MUHEpalIbHbIE yI00peHusI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KpacKu, CTEKIO0, Kepamuka. MaTtepuansl Juis
anekTpoHuku. Hanorexnomoruu.

Pacuéruble 3amaum.

Pacuérbl: Macchl BelllecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
i 00BEMY OHOTO M3 YUACTBYIOIIMX B PEAKIIUH BEUIECTB, Macchl (00bEMa, KOJTMYECTBA BELIECTBA)
IIPOJIyKTOB pEaklMu, €CIU OJHO M3 BELIECTB HMMEET NpuUMecH, macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) MPOJYKTa PEaKLUU, €CIM OJHO U3 BEUIECTB JIaHO B BUJE pacTBOpa C OIpeneinEHHON
MAacCOBOM J10JI€M PACTBOPEHHOIO BELIECTBA, MACCOBOM JI0JIA U MOJISIPHOM KOHIICHTPALIMK BELIECTBA
B pacTBOpE, J10JIM BbIX0/1a IPOJAYKTA PEAKIIMH OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMeTHBIX CBSI3€H MpU U3y4EHUU OOIIel U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCI0JIb30BAHHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSTUH, TaK U
MOHATHUH, IPUHATHIX B OTJENBHBIX MPEJMETaX €CTECTBEHHO-HAYYHOTO IUKIIA.

OO011ue ecrecTBEHHO-HAYUHbIE TOHATHS: SBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPUSs, 3aKOH,
aHallu3, CHUHTE3, KiaccuuKalus, MEepUOTUYHOCTh, HAONIOJEHNE, H3MEpPEHHE, AKCIEPHUMEHT,
MOJ€eIb, MOJICJINPOBAHUE.

®uznka: MaTepusi, MUKPOMHUP, MAKPOMUD, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIIBI,
PaaMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKU YpOBEHb, BEIIECTBO, TeNo, 00BEM, arperaTtHoe
COCTOSTHUE BEIIEeCTBa, WICANbHBIM ra3, (pu3nueckue BETUYHHbI, €IUHUIBI U3MEPEHUs, CKOPOCTh,
SHeprus, Macca.

buomorus: knmeTka, opraHM3M, OJKOcHcTeMa, Ouocdepa, MeTabOIM3M, MaKpo- |
MHUKPOJIEMEHTbI, O€JIKH, MUPbI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (EPMEHTHI, T'OPMOHBHI,
KpPYrOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, FOPHbIE TOPOJIB, MTOJIE3HBIE HCKOMIAEMBbIE, TOIIMBO, PECYPCHI.

TexHonorus: XuMu4eckass MPOMBIIUICHHOCTb, METAJIYprusi, CTPOUTENIbHbIE MaTepUalbl,
CEJIbCKOXO3SMICTBEHHOE  IPOM3BOJCTBO, IHUIIEBAs  IPOMBILIUIEHHOCTh,  (hapMaleBTHUYECKasl
IIPOMBIIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX IPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaIOB, AEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VIIBTATBI OCBOEHHA IIPOITPAMMLBI II0 XWUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUA» Ha YPOBHE CPEAHEr0 00Iero o0pa3oBaHus BbIIEICHbI
CIIEAYIOIIME  COCTaBIAIOLIME:  OCO3HaHME  OOy4yaloUIMMHUCS ~ POCCHMCKOW  TpakJIaHCKOMN
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSATEIbHOCTH U CaMOOIIPEACICHUIO; HATNYKE
MOTHBAallMM K OOYYEHHUIO; TOTOBHOCTh W CIOCOOHOCTH OOYYaAIOMIMXCS PYKOBOJCTBOBATHCS
MPUHATBIMH B OOIIECTBE TMpaBUJIaMd U HOPMaMHU T[OBEJCHUS; HAJIWYUE MPABOCO3HAHUS,
9KOJIOTMYECKOMN KYJIbTYpPBhI; CIOCOOHOCTH CTABUTH L€ U CTPOUTD KU3HEHHbIE TIJIAHBI.

JIMYHOCTHBIE PpE3yNIbTAaThl OCBOCHMS IMpenMera «XUMHS» OTpa)xarT c()OpMUPOBAHHOCTH
OTbITa MO3HABATEJIBbHON M MPAaKTUYECKOH NeATeNbHOCTH OOydarouIuxcs B IpPOLECCe peaanu3aluu
00pa3zoBaTeIbHON JESTEIIHLHOCTH.

JIMYHOCTHBIE pEe3yNIbTaThl OCBOEGHUS MpenMera «XHUMHs» OTpaxaroT cHOpMHUPOBAHHOCTH
OTIbITA MO3HABATENbHON M MPAaKTUYECKOH NeATeIbHOCTH OOydarouuxcs B MpOLecce peaau3aluu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHS O00Y4YaIOIIMMHUCA CBOMX KOHCTUTYIMOHHBIX MpaB U 00A3aHHOCTEH, YBa)KEHUS K
3aKOHY W MPABOTIOPSIKY;

MPEACTABICHUSI O CONHAIBHBIX HOpPMax M TMpaBWIaX MEKIUYHOCTHBIX OTHOIICHHA B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATENIbHOCTH MPU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHbIX 3a/1a4, BHINOJHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY M apryMEHThl APYTrUx
MIPY aHAJN3€ PA3JINYHBIX BUIOB YUeOHOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIIEHHUSI K UCTOPUYECKOMY U HAyYHOMY HaClIe[IUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K MIPOLIECCY TBOPUECTBA B O0JIACTU TEOPUHU U MPAKTHUYECKOTO MPHIIOKEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JaHHbIE HAYKU €CTh PE3yJbTaT JUIUTEIbHBIX HAOMIOJCHHUI, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, IOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJyYEHUH U MOCIEAYIOIIEM aHaIu3e UHPOpMaIU
0 MEPEIOBbIX JOCTUKEHUIX COBPEMEHHOM OTEUECTBEHHOU XHUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CUTYallH, CBA3aHHbBIE C XMMHUYECKUMHU SIBICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTHPYACH Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJIEHUE U IIOCTYIKM CBOUX TOBApHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBb:

MOHMMaHUs LEHHOCTeH 370poBOr0 M Oe3omacHOro ooOpa3a JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuII0IeHHs ITPaBUII 6€30MacHOT0 0OpalleHHs ¢ BEIEeCTBAaMH B OBITY, IOBCEAHEBHOM KHU3HHU,
B TPYAOBOH AEATEIBHOCTH;

MMOHUMAaHMS [IEHHOCTH MPaBWJI UHIUBUYATBHOTO M KOJJIEKTUBHOTO 0€30TacHOTO MOBEACHUS
B CUTYalUsIX, YIPOKAIOIINUX 3I0POBbIO U )KU3HU JIFOJCH;



OCO3HAHUS TOCIEACTBUN M HENPHSITUS BPEIHBIX MPUBBIUEK (YMOTPEOIICHUS aJTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKATHBHOW  KOMIICTCHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKONW  JICATEIHHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHEe B PEIICHUM MPAKTUYCCKUX 3a7ad COIHAILHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPaKTUUECKOMY U3YYEHUIO NMPpo(deccruid pa3inyHoro poja, B TOM YUCJIE Ha OCHOBE
MIPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHUMHH;

YBXKEHHUS K TPYIY, JIFOASIM TPYyJa U pe3yJIbTaTaM TPYIOBOH JIEATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPACKTOPUHU OOpa3oBaHUs, OyTyIicit
npodeccun M pean3anuyd COOCTBEHHBIX XKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) 73K0/10rM4YeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11€J1IeCO00PA3HOTO OTHOIICHUSI K TPHUPOJEC KaK HCTOYHUKY CYIIECTBOBAHUS
KU3HU Ha 3eMIie;

MMOHUMAaHMS TJOOATBHOTO XapaKTepa AKOJIOTHYECKUX IMPOOJIeM, BIUSHUS DKOHOMHUYESCKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOM CPEIBI;

OCO3HAHUS HEOOXOJIMMOCTH HCIIOJIb30BAHUS JIOCTMDKCHUNW XUMHUHU IS PEIICHUs BOIPOCOB
PaIrMoOHATBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HETIPHUATHS JCHCTBHM, NPHUHOCSIINX BpeA OKPYKAIOMEH NPUPOTHOU cpeje,
YMEHHS IPOTHO3UPOBATH HEOJIArONMPHUATHBIC SKOJIOTHYSCKHAE TOCIESACTBHS IPEATPHHIMACMBIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJIW4Yus Pa3BUTOTO HSKOJOTHYECKOTO MBIIIICHHUS, 3KOJOTMYECKOW KYJIbTYphl, OIIBITA
NEeSITeIbHOCTH ~ HKOJIOTMYECKOW  HamNpaBlIE€HHOCTH, YMEHHUS  pPYKOBOJACTBOBAaThCS HMMHU B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM M COLIMANIbHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu H
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMS cneuuPUuKd XUMUU KaK HayKd, OCO3HaHusA €€ poiau B (GOPMUPOBAHUU
paIMOHAJILHOTO HAYYHOT'O MBILIUICHUS, CO3JaHHU IIEJIOCTHOTO IPEACTaBICHHUS 00 OKpYXKarolem
MUpE KaK O eIMHCTBE MPUPO/Ibl U YETIOBEKA, B TO3HAHUU MTPUPO THBIX 3aKOHOMEPHOCTEN U pelIeHUN
po0sieM COXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOM 3HAYUMOCTH XHMHUU JJIi COBPEMEHHOW UUBUIM3AIUU: B €&
T'YMaHUCTHYECKOW HAMpaBICHHOCTH U BAXXHOW pOJIM B CO3JaHUM HOBOWM 0a3bl MaTepualbHON
KYJIBTYpBI, B PELICHUH TT00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMYECKON 0e30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCIOBUHM YCHEIIHOTO TPY/la U AKOJIOTUYECKU KOM(POPTHOM KUZHU KaXJI0TO UJieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOH TpaMOTHOCTH: TOHUMAaHHUS  CYI[HOCTHM METOJOB  TO3HAHWUA,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJydaeMmble 3HAHUS IS
aHalM3a U 0ObSICHEHUS SIBIICHUN OKPYKAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000OCHOBAaHHBIE 3aKIIOYEHUS] Ha OCHOBE HAYYHBIX (PAKTOB U MMEIOIIUXCS JAHHBIX C IENbIO
MOJIy4€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCIOIB30BaTh XUMUYECKHE 3HAHUSI JUIsl pEIICHUs TPoOsieM B
pEabHBIX KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO, HCCIEA0BATEIHCKOM eI TENLHOCTH,



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30oBaHMIO M C€amMoOOpa3oBaHUIO, K
aKTUBHOMY HOJIyYECHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMU;
MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InYHbBIX chepax MpodhecCuOHaTbHON NeITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble PE3yJabTaThl OCBOCHMS IPOrpamMMbl 10 XMMHUHM Ha YPOBHE CpEIOHETO
o011ero 00pa3oBaHUs BKJIFOYAIOT:

3HAYUMBbIC JIA q)OpMI/IpOBaHI/IH MI/IpOBO33peHI/I$I 06yqa}0m1/1xcsl MG)KIII/ICHI/IHJII/IHapHBIG
(Mex1peAMeTHbIE) OOIIEHayYHbIE TOHITHS, OTPA)KAOLIUE 1IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpaA U
CHGHI/I(i)I/IKy METOJOB IIO3HAHMUA, PICHOJII)?:Y@MI)IX B C€CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BEIICCTBO,
SHEprus, SBJIEHUE, IPOLECC, CUCTEMa, Hay4yHbIH (HaKT, MPUHLUIM, TUINOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCTICPUMEHT U JIPYTHE);

YHUBEpCaJbHble yueOHbIE AEUCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIC),
obecnieunBaroiue GopmupoBaHue (QPyHKIIMOHAIBHOW TPAMOTHOCTH M COIHMAIBHOW KOMIIETEHIIUU
00yJaroIMXxcs;

CIIOCOOHOCTH oOy4JaroImxcs HCIO0Jb30BaTh OCBOCHHEIE MEXTUCITUTTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpcajbHble Yy4yeOHble JEeMCTBHS B IO3HABATEIbHOU U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble  pe3yiabTaThl OTPa)KalOT OBJAJCHHE YHHMBEPCAIbHBIMU  Y4E€OHBIMU
II03HAaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'[f[TI/IBHI)IMI/I }ICI\/'ICTBI/ISIMI/I.

ITo3HaBaTe/IbHbIE YHHBEpPCcAJIbHbIE YUeOHbIE 1elCTBHS

1) 6a3oBble JornvecKkue AecTBUS:

CaMOCTOSITENPHO (OPMYTUPOBaTh W aKTyaIU3UPOBaTh MPoOOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTNpeNeNsATh IIeU JCATCIbHOCTH, 3ajaBas MapaMeTphl W KPHUTEPUHU HUX JOCTHKEHUS,
COOTHOCHUTB PE3YJbTATHI ACSITCIBHOCTU C TOCTABICHHBIMHU IIEJISIMHU;

WCIIOJb30BaTh IPU OCBOCHWUU 3HAHMK TNPUEMBI JIOTUYECKOTO MBINUICHUS: BBIICIATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M  yCTAHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(DUKAITUN BEIIECTB U XMMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKUE pacCyXJeHusl (MHIYKTUBHBIE, A€TyKTUBHbBIC, [0 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B PACCMATPUBAEMbIX SIBICHUAX, (POPMYIUPOBATH BHIBOJBI U
3aKITFOYCHUS;

MPUMEHSITh B IPOLIECCe IMO3HAHUS HCIOJIb3YEMbIe B XHUMHH CHUMBOJUYECKHE (3HAKOBBIC)
MOJIENH, TTPEoOPa30BbIBATh MOJICILHBIC MPEACTABICHUS — XMMHUYECKUH 3HAaK (CHMBOJI) 2JICMEHTA,
XxuMuueckas (Qopmyna, ypaBHEHHE XHMUYECKOM peaklud — TPU pPElIeHHH Y4eOHBIX
M03HABATENbHBIX U MPAKTUUECKHUX 33Ja4, PUMEHITh Ha3BaHHbBIE MOJEIbHBIE MPEACTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe UCCIEA0BATENbCKHE eCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOT'O IMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHII;

dbopMynupoBaTh LETM U 3aJa4d  WCCIENOBAHHS, MHCIOJB30BaTh TMOCTAaBIECHHBIE U
CaMOCTOSITENIEHO c(hOpPMYITMPOBaHHBIE BOMIPOCH! B KAY€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BJIaJIETh HABBIKAMH CaMOCTOSITEILHOTO IUIAHUPOBAaHUSL UM MPOBEACHUS YUYEHUUYECKUX
OKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 3a XOJIOM TMPOIECcca, CaMOCTOSATEIHHO



MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHPOBAaTh OOOOLICHHS U BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHMS, COCTaBISATh OOOCHOBAaHHBIA OTUYET O TMPOJCTAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEIOBATENIbCKOM W TMPOEKTHOW JIeATENIbHOCTH,
MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY TIIOMCKY METOJIOB pELICHHUs
MPaKTUYECKUX 337a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHMUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX CTOYHUKAX WH(GOPMAIMK (HAYIHO-TIOMYJIsIpHAs JIUTEpaTypa
XMUMHMUYECKOTO COJIEp’KaHus, CIIpaBOYHblE MocoOusi, pecypcbl HTepHeTa), aHanM3UpOBaTh
WHOOPMAIMIO PA3NIUYHBIX BHJAOB W (OPM TPEACTABICHUS, KPUTHYECKH OLEHHBATH €€
JIOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(¢bopMynupoBaTh 3amnpockl W TNPUMEHSATh pa3IUyHbIE METOJbl MpPU IOUCKE U O0TOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHUSI YUEOHBIX 3a/1a4 ONpPeAEIEHHOIO TUIIA;

MpUOOpETaTh ONBIT MCMOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY MPEACTABICHUS HHPOpPMAIMU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

WCIIOJIb30BAaTh HAyYHBIH S3BIK B KayecTBe CpeAcTBa IMpH paboTe ¢ XUMHYECKOU
nHpopmanren: TPUMEHATh MeXIpeaMeTHbIe ((rU3nuecKue 1 MaTeMaTUYeCKHe) 3HaKU U CUMBOJIBL,
(dbopmyibl, a0OpeBUATypBl, HOMEHKIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTHU.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOI TEMBI B XOJI€ AUAJIOTA U/WIIA JTUCKYCCHH,
BBICKA3bIBATh UJIeH, (POPMYIIMPOBATH CBOU MPEUIOKEHUS OTHOCUTEILHO BBITIOJTHEHUS
MPEAJIOKEHHOM 3a/1a4H,

BBICTYIIATh C npeseHTauI/Ieﬁ PE3YILTATOB IMO3HAaBaTEIIFHOM ACATCIIbHOCTHU, IMOJYUYCHHBIX
CaMOCTOATCIIBHO UJIM COBMECTHO CO CBEPCTHHUKAMMU IIPU BBIIIOJITHCHUU XUMHWYCCKOI'O SKCIICPUMCEHTA,
HpaKTquCKOﬁ pa6OTI)I 10 HCCJICAOBaAHHIO CBOMCTB HU3ydya€MbIX BCHICCTB, pCajn3alun y‘IG6HOl"O
IIpOCKTa, H (bOpMy.]'II/IPOBaTB BBIBOJIbI 110 PE3YyJIbTaTaM HpOBeI[éHHLIX I/ICCJ'ICI[OBaHI/Iﬁ HYTCM
COorjiaCoBaHUsA HO3HHHﬁ B X0A€ O6CY)K,Z[€HI/I$I 1 oOMeHa MHEHHUSIMU.

Pery1siTUBHBbIEe YHHBepcaJibHble Y4eOHbIe JelicCTBHA:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOIO IIO3HABATEJIBHYIO JEATENBHOCTD,
ompenenss e€ LeIM M 3aJaud, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOJIUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeMplii anroOpuT™M AEUCTBUI THpU BBHIMOJHEHHHM YYE€OHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN coco0 MX peleHHus ¢ y4€TOM MOJIY4YEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIBHOCTH HA OCHOBC CaMOaHaJIN3a U CAMOOLICHKH.



NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHUS MPOTPaMMBbl MO XHUMHM Ha yriiyOJI€HHOM YpOBHE Ha
ypOBHE CpeaHero oOimero oOpa3oBaHMs BKIIOYAIOT CcHeupUYIecKrue JUisi y9eOHOro mpeaMera
«XUMUS» HaydyHble 3HAHHS, YMEHHS M CHOCOOBI JCHCTBHI 1O OCBOCHHUIO, MHTEPIpPETALMU H
HpeO6pa3OBaHI/IIO 3HaHHI>i, BUbl ACATCIBHOCTH IIO IIOJYYCHHIO HOBOI'O 3HAHUA W NPHUMCHCHUIO
3HaHuHd B Pa3InYHBIX y‘-IC6HBIX CUTyalludX, a TakKKC B PCAJIbHBIX XHW3HCHHBLIX CHUTYyallUAdX,
CBSI3aHHBIX ¢ XUMHUeH. B mporpaMme 1o XuMHu NpeaIMETHBIC PE3YJIbTAaThl IMMPCACTABJICHBI 110 T'OJaM
H3y4EHUS.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHHS Kypca «OpraHuyeckasi XuMuUsh OTPaKaroT:

c(hOpMUPOBAHHOCTDH MPEJCTABICHUN: O MECTE W 3HAYEHWU OPTaHUYECKOU XUMUU B CHCTEME
€CTECTBEHHBIX HayK U €€ pOoJM B 00ECIEYCHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU
MpoOJIeM SKOJIOTHYECKOHN, DHEPTEeTUUECKON M TMHUIEBONW O0€30MacHOCTH, B PA3BUTUM MEIUIIUHBI,
CO3/TaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB JHEPrHUH, B OOECIEUEHUU PAIMOHAIBHOTO
MIPUPOJIOTIONIL30BaHUS, B (DOPMUPOBAHMH MHUPOBO33pPEHHUS M OOIIEH KyJbTYphl YeOBEKa, a TAKKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON Cperie;

BJIaJICHUE CHCTEMOM XUMHYECKUX 3HAHHUM, KOTOPasi BKIFOYAET: OCHOBOIIOIATAFOIINE TTOHITHUS
— XUMHYECKUH JJIEMEHT, aTOM, SIIPO M JIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-aToMHbIe OpOHTay,
OCHOBHO€ M BO30Y)KJIEHHOE COCTOSTHUS aTOMa, THOpHUIM3aIisl aTOMHBIX OpOUTaJIel, HOH, MOJIEKYJIa,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEITLHOCTh, CTETICHh OKUCIICHUS, XHMUUYECKasi CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIA 00BEM, YIIIEpOJAHBINA CKeNeT, (PyHKIMOHABHAS TPYIa, PaJuKal, CTPYKTYPHbIS
(dbopmynbl (pa3BEpHYTHIE, COKpAIlIEHHbIE, CKENIETHBIE), U30MEPHS CTPYKTYpHAsl U MIPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHUYECKas), H30MEpbI, TOMOJOTMYECKUHA psAJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJIEprKalllieé OpraHUYecKue COEAUHEHMsS, MOHOMEp, MOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOpWH, 3aKOHBI (mepuoamueckuii 3akoH [[. U.
MenneneeBa, Teopusi CTpPOCHHUSI opraHudeckux BemiectB A. M. BbyriepoBa, 3aKOH COXpaHEHMS
Macchl BEILECTB, 3aKOH COXpPAHEHHUS W MPEBPALICHUS HSHEPrUM IpU XUMHUYECKHX PEaKIUsiX),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN A3BIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHMSI, JICKAIUE B OCHOBE
MOHUMAaHUS MIPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUUN; MPEJCTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKINil, TEPMOAMHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
B3aMMHOM BJIUSIHUM aTOMOB U TpPYyIIl aTOMOB B MOJIEKyJax (MHIYKTUBHBII U Me30MEpHbIN
addekTol, opueHtantsl | u Il pona); pakronoruueckue cBeileHUs O CBOWCTBAX, COCTABE, MOJIy4YCHUN
n 0e30macHOM HCIMOJb30BAHUM BAKHEUIIUX OPraHMYEeCKUX BEIIECTB B OBITY U MPAKTUUYECKOM
JEeSITEIbHOCTH YeJIOBeKa, OOLIMX HAyYHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJCTBA (Ha MpUMepe
MIPOM3BOJICTBA METAHOJIA, ITepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHHI1: BBISBISITH XapaKTepHbIe MPU3HAKK MMOHATHUI, YCTaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHSATUS MPU OMHCAHWU COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4eCKHX COCTMHEHUII;

chOpMHUPOBAHHOCTh YMEHUH:

HCIIOJIb30BATh XMMHUUYECKYI0 CHUMBOJIMKY ISl COCTaBJIEHUS MOJEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUSI XMMHMUYECKUX PEAKIUN U PACKPHIBATH UX CYIIHOCTb: OKUCIUTENIHHO-
BOCCTaHOBUTEJILHBIX PEAKIUN MOCPEACTBOM COCTaBJICHHS 3JEKTPOHHOTO OanaHca ATHX pPeaKIHid,
peaxiuit HFOHHOTO OOMEHA MyTEM COCTABJICHHS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHHIA;

M3rOTaBIIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKHMX BEHIECTB Ui HWILIIOCTPAllMU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;



c(OPMHUPOBAHHOCTh YMEHUMU: YCTAHABIMBATH MPHUHAUICKHOCTh M3YYCHHBIX OPraHMYECKUX
BEIIECTB 10 WX COCTaBY M CTPOCHUIO K OINpeNelEHHOMY KJIACCYy/TPYIIe COSAWHEHHH, 1aBaTh UM
Ha3BaHMs No cucrematnueckoid HomeHknarype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BAHUS JUIS
OTJIEIbHBIX MPEJICTABUTENICH OPraHMYEeCKUX BEUIECTB (ITWJIEH, AlE€TWJIEH, TOJYOJI, TJIMIIEpPHUH,
STUJICHIJIMKONb, (PEHON, (GOpMalbACTH I, alleTalbACTH]l, alleTOH, MypaBbUHAsE KHCJIOTa, YKCYCHAs
KHUCJIOTA, CTEapuHOBAs, OJIEMHOBAs, NAJbMUTUHOBAs KHUCJIOTHI, TIJMIMH, aJaHWH, MAalbTO3a,
bpyKTO3a, aHWIHMH, JUBUHIIL, H30TIPEH, XJIOPOIIPEH, CTUPOJT U APYTHUE);

C(OPMHUPOBAHHOCTh yMEHHUS OIPENeNATh BHJ XHUMHUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUAX (KOBaJIEHTHAs U MOHHAs CBS3b, G- U M-CBA3b, BOJOPOHAS CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH IIOJIOKEHUSI TEOPUHM CTPOCHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa 11 0ObSICHEHHsSI 3aBUCHMOCTH CBOMCTB BELIECTB OT HMX COCTaBa U
CTpOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pPAa3INYHBIX KJIACCOB OPraHMYECKUX BEIECTB: aJKaHOB,
LUKIOAJIIKAHOB, AJIKEHOB, aJKaJHEHOB, AaJKWHOB, ApOMATUYECKUX YIJIEBOJOPOJOB, CIHPTOB,
albJIETHJI0OB, KETOHOB, KapOOHOBBIX KHCIOT, TPOCTBIX M  CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN U aMHUHOB, aMUHOKHCIIOT, O€IKOB, yrJIeBOJIOB (MOHO-, TU- U TOJUCaXapHIoB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIYy HHUMHU YPaBHEHMSIMHM  COOTBETCTBYIOIIHX
XMUMHUYECKUX PEaKLUN ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (popMyIt;

chOpMUPOBAaHHOCTh yYMEHHUS TOATBEP)KJaTh Ha KOHKPETHBIX IIpUMepax XapakTep
3aBUCHMOCTH PEAKI[MOHHON CINOCOOHOCTH OPraHUYECKUX COEIMHEHUN OT KpPaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BJIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

Cc(OPMHUPOBAHHOCTb YMEHMSI XapaKTepU30BaTh UCTOUYHUKH YIJIEBOJOPOAHOTO ChIphbs (HE(PTH,
MPUPOJHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadOTKM W MPaKTUYECKOE NMPUMEHEHHE IMPOIAYKTOB
nepepaboTKH;

C(OPMHUPOBAHHOCTb BJIAJICHUS] CHUCTEMOM 3HAHUM O ECTECTBEHHO-HAYYHBIX METOAAxX
MO3HAHUA — HAONIIOJJEHUH, U3MEPEHNH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (PEaJIbHOM U MBICIEHHOM)
U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHSATh OCHOBHBIC OIEpAIlMM MBICIUTEILHON JEATEIbHOCTU
— aHauM3 U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMaTH3alMI0, BbISBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBA3EH — JUIsl U3yYEHUs CBOMCTB BEIIECTB U XMMUUYECKUX PEaKIHii;

Cc(OPMHUPOBAHHOCTh YMEHMM: BBIABIATH B3aUMOCBSI3b XMMHMUYECKMX 3HAHUM C MOHATUSAMH U
IPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IMPEIMETOB Ul 60Jiee OCO3HAHHOIO MOHUMAaHUs
CYIIIHOCTH MaTEepHaJbHOIO €IMHCTBA MHUPA, MCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 10 OPraHUYECKOH
XUMUU 17151 0OBACHEHUS U IPOTrHO3UPOBAHUS SIBJICHUH, UMEIOINX €CTECTBEHHO-HAYUHYIO IIPUPO.Y;

C(OPMHUPOBAHHOCTh yYMEHHMH: MPOBOAUTH pPAcYETl MO XUMHUYECKUM (opMmynaM H
YPaBHEHUSAM XMMHUYECKUX PEaKLUi C UCIOIb30BaHUEM (PU3MUECKUX BEIMUYUH (Macca, 00bEM Ia3oB,
KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIUX BELIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACcUYETHI 110
HaXOXXJICHUI0O XMMHUYECKOH (OpPMyIbl BELIECTBA MO H3BECTHBIM MACCOBBIM JOJSM XMMHMYECKHX
3JIEMEHTOB, POYKTaM CTOpPaHUsl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH: MPOrHO3UPOBATh, AHAIMW3MPOBATH W OLEHMBATh C IMO3UIMH
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBHS ObITOBOM UM IMPOM3BOJICTBEHHON JEATENbHOCTU
YeJI0BeKa, CBSI3aHHOM C mepepaboTKON BEIIECTB, UCIOIb30BATh MOJIYYEHHbIE 3HAHUS JUTSl IPUHATHS
I'PaMOTHBIX peIIeHHH MPoOIeM B CUTYalUsX, CBSI3aHHBIX C XUMHUEH;

Cc(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIHO IJIAHUPOBATh U MPOBOJUTH XHUMHUYECKUH
OKCHEPUMEHT (TIOJIYyYEHHE U U3YyYEHHME CBOMCTB OPraHMYECKHMX BEIIECTB, KAUECTBEHHBIE pEaKLUU
YIJI€BOIOPOAOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOJEPKALINX OPraHMUYECKUX BELIECTB, PEILIECHUE
HKCIEPUMEHTAIBHBIX 33Jau MO Paclo3HaBaHUIO OPraHUYECKUX BEILECTB) C COOMIOJICHUEM IPaBUII



0e301acHOTro 00paleHus ¢ BemecTBaMU U J1a00paTOpHBIM 000pyAOBaHUEM, (OPMYINPOBATH LIETb
MCCIICIOBAHUS, TPEICTABIATh B PA3JIMYHON (hopMe pe3ylbTaThl 3KCIIEPUMEHTA, aHAJIH3HPOBATH U
OLICHUBATh UX JOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTH YMEHHIA:

coOMoaTh TMpaBWJIa SKOJIOTUYECKH 1EIeCO00pa3HOro TOBEACHUS B OBITY W TPYAOBOM
NESITEIbHOCTH B IEJIIX COXPAHEHHUS CBOEro 370pOBbsS, OKPYXKAIOUIEH NpPUPOJHOW cpeabl U
JOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOIO JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONpEACIEHHBIX
OPraHM4YeCKHUX BEIIECTB, IOHUMAas cMbIci nokasarens [1J1K;

aHAJIM3UPOBATh  II€JIECOOOPAa3HOCTh  NPUMEHEHUS  OpPraHUYeCKUX  BELIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLLEHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATh IICJICHANPABICHHBIA TMOUCK XUMHUYECKOM
vHpOpMalUU B pPa3NMYHBIX HCTOYHHMKAX (Hay4dHas W y4eOHO-HAy4yHas JUTEparypa, CpelIcTBa
MaccoBol uHpopMmanuu, WHTEepHET U Jpyrue), KpUTHUYECKH AaHAJIU3UPOBATh XHMHUYECKYIO
nHpopmanuio, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUU C IOCTaBICHHOW y4ueOHOM
3a/1a4uen.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABIECHUI: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MM03HABAEMOCTH SBJIEHUH MPUPOJbI, O MECTE M 3HAYCHUH XMMHUU B CHCTEME €CTECTBEHHBIX HAYK U
e€ ponu B OOECHeYeHUH YCTOWYMBOTO pa3BUTHUS, B PELIEHUH MPOOJIEeM 5SKOJOTHYECKOMH,
SHEPreTUUEcKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JAaHUN HOBBIX MaTepHAJIOB,
HOBBIX HCTOYHMKOB OJHEPIWH, B O00ECHEYEHUH PpAlMOHAIBHOTO HPUPOJOINOIb30BAHUSA, B
(GOopMHUpPOBAaHMM MHUPOBO33PEHUS M OOMIEH KyJIbTypbl YEJOBEKa, a TaKXkKe OSKOJIOTHYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO U IPUPOTHON Cpesie;

BJIaJIEHHE CUCTEMON XMMHUYECKMX 3HAHUH, KOTOpasi BKIOYAET: OCHOBOIIOJIATAIOIUE TIOHATHS
— XUMHYECKHH 3JIEMEHT, aTOM, SIIPO aToMa, U30TOMbI, AJIEKTPOHHAs 000JI0YKa aroma, s-, pP-, O-
aTOMHBbIE OpOWUTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMa, THOpuAM3alus aTOMHBIX
opburanel, HOH, MOJEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, CTEINEHb OKUCIIEHUS,
XUMUYECKas CBs3b (KOBaJEHTHas, HOHHAs, METalsIMuecKas, BOJOPOJHAs), KpHUCTaJIMUYEeCKas
peméTka, XUMHUYECKas peaklusi, pacTBOp, AJICKTPOJIUTHI, HEIJIEKTPOJMUTHI, NIEKTPOIUTHUYECKAs
JMCCOLMALUs, CTENEeHb TUCCOLMALMU, BOJOPOAHBIM IOKa3aTeslb, OKUCIUTENb, BOCCTAaHOBUTEIID,
TeIIoBOH 3(PdeKkT XUMHUecKOW peakUuu, CKOPOCTh XMMMYECKOM peakluH, XUMHUYECKOe
paBHOBECHUE; TEOPHU M 3aKOHBI (TECOPHS SJIEKTPOJUTHUECKON TUCCOLUALINH, TEPUOANIECKUN 3aKOH
J.U. MeHnneneeBa, 3aKOH COXPAaHEHHUs MacChl BEILECTB, 3aKOH COXPAHEHHS M IPEeBpAILCHUS
SHEPIUU NMPU XUMHUYECKUX PEAKIMAX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAlUe B
OCHOBE TOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XHMMHUYECKHUX SBJICHUH; COBpPEMEHHBIE
MPEJCTAaBICHUS O CTPOCHUH BEIIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM
YPOBHSIX; MpPEICTABICHUS O MEXaHW3Max XHMMHUYECKMX pEakUUd, TEepMOJMHAMMUYECKUX U
KUHETHUYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKaHUs, O XMMHUYECKOM DPAaBHOBECHM, DPACTBOpax M
JMCIIEPCHBIX CUCTeMax; (PaKTOJOTHYECKUE CBEAECHUS O CBOMCTBaxX, COCTaBe, MOJIYYEeHHUH U
0€30I1aCHOM HCHOJIb30BAHUU BAKHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY M IMPAaKTUYECKOU
JEeATeIbHOCTH YEJIOBEKa, OOIIMX HAyYHbIX IPUHIUIIAX XMMUYECKOT'O TPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIe MIPU3HAKU MOHATUH, YCTaHABJINBATH UX
B3aMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE ITOHATUS NIPH ONMCAHUN HEOPraHMYECKHUX BEIECTB
U MX NpeBpalIeHUH;



c(OPMHUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XHUMHUYECKYIO CHMBOJHMKY JUIS COCTaBJICHHUS
(bopMyI BEIIECTB U YPaBHEHUN XMMHUYECKHX PEaKIMii, cucreMaTrnieckyto HomeHknarypy (IUPAC)
U TPUBHAJIbHBIE HAa3BaHMSI OT/IEIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHS ONpPEIENATh BAJCHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX
2JIEMEHTOB B COEIMHEHUSX, BHJ XUMHYECKOM CBS3M (KOBAaJICHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN peIETKN KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCTH YMEHUS OOBACHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BU/1a XUMHUYECKOM
CBSA3M M THUIIA KPUCTAIMYECKON PEETKH, OOMEHHBIH M JOHOPHO-AKIENTOPHBIA MEXaHU3MBbI
00pa30BaHUs KOBAJICHTHOU CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHUH: KJIACCH(HUIMPOBATh: HEOPTaHWYECKHWE BEHIECTBA IO UX
COCTaBY, XMMHMUYECKHE PEAKIMHM [0 Pa3IMYHbIM IpU3HAKaM (YHCIy U COCTaBY pearupyroumx
BEILECTB, TEIJIOBOMY J3((eKxTy peakuuu, HU3MEHEHUIO CTENeHEeHl OKHUCIEHHUS 3JIEMEHTOB,
0o0paTUMOCTH, Y4YacCTHIO KaTajlu3aropa M JApYyrue); CaMOCTOATEIbHO BBIOMpaTh OCHOBAaHUS U
KpUTEPUH JUI KJIaCCU(UKALUN N3Y4aeMbIX BEUIECTB U XMMHUUECKUX pPEaKLUii;

c(hopMUPOBAaHHOCTh YMEHHUS PACKPBIBATh CMBICH Mepuoaudeckoro 3akoHa /. 1. MenneneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBbHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BATh AJIEKTPOHHOE CTPOEHHE aTOMOB U HOHOB
XUMHUYECKUX DJIEMEHTOB TmepBoro—4erBéproro mnepuonoB Ilepuognueckoit cuctemsr [I.U.
MenpeneeBa, UCIONb3Ys MOHSITUS «IHEPTETHUECKHE YPOBHUY, «IHEPreTHUECKHUE TIOYPOBHUY, «S-,
p-, d-aToMHBIE OpOUTANN», «OCHOBHOE M BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMMUECKHUX DJIEMEHTOB M MX COEIUHEHHH 1o
nepuoaam u rpymnmnaMm Ilepumoanueckoit cuctemsl . M. MeHneneeBa, BaJeHTHbIE BO3MOXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIAcCOB, MOATBEPKIATh CYLIECTBOBAHHE T'€HETUYECKON CBS3M MEXIy
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUIH COOTBETCTBYIOIIMX XUMUUECKUX PEaKLUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPEeJCTBOM COCTABJICHUSI AJIEKTPOHHOTO OajlaHCa 3TUX peakKlUi; peakiuil MOHHOTO
oOMeHa myTéM COCTaBIICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peakluii THAPOIIN3a;
peakiuil KOMIUIeKCo0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U AIIFOMHUHHUS);

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIuil
C Y4€TOM HX OHHEpPreTHUECKUX XapaKTePUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH XUMHYECKOMN
peakiuu B 3aBUCUMOCTH OT PA3IUYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMELICHHS XUMUYECKOTO
paBHOBECHS MO/ BIUSHAEM BHENIHUX Bo3zaeiicTBuil (mpunuun Jle [larensbe);

c(hOpPMUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh XUMHUYECKHE PEaKIIMH, JeKallhie B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4EHUSI CEPHON KUCIOThI, aMMHUaKa, OOIIe HaydYHbIe IPUHITUIBI XUMHUECKUX
MIPOU3BO/JICTB; 11eIeCO00Pa3HOCTh MPUMEHEHHSI HEOPraHMUECKUX BEUIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOUKH 3pEHUSI COOTHOIICHUS PUCK-TI0JIB34;

c(OPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHMH O METO/JaX HAay4HOTO MO3HAHUS SBICHUN
IpUPObl — HAOMIO/IEHHE, U3MEPEHNE, MOJICTMPOBaHNE, SKCIIEPUMEHT (peabHbI M MBICIEHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHS IPUMEHATH 3TH 3HAHUS IIPU 3KCIIEPUMEHTAIIBHOM
HCCIIE/IOBAaHUM BEIIECTB U /sl OOBSICHEHUS XUMMUYECKHX SIBJIICHHUM, UMEIOUX MECTO B MPUPOJE,
IIPaKTUYECKON JESTEIbHOCTH YEJIOBEKA U B [IOBCEAHEBHON KHU3HU;

Cc(OPMHUPOBAHHOCTh YMEHHS BBISABIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C MOHATHAMM U
MPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ul 60Jiee 0CO3HAHHOIO TOHUMAaHHUs
MaTEpHUAIBLHOTO €IUHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHsI NMPOBOAUTH PACUETHI: C MCIIOJIB30BAaHMEM MOHATUH «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIGHTPALUS»; MacChl BEIIECTBA UM 00bEMa rasa 1o



M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKLIUHU
BEIIECTB; TEIIOBOTO 3(pdekra peakiuu; 3HaUCHUSI BOJOPOJHOTO TOKA3aTeNs PaCTBOPOB KUCIOT U
IIEeTI0Uei C U3BECTHOM CTENEHBIO JUCCOIMAIINK; MAacChl (00BEMA, KOJTMUYECTBA BELIECTBA) MPOAYKTA
peakuuu, €Clii OJHO U3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOPA C OIPEAEIEHHOM MacCOBOMU
J0JIel pacTBOPEHHOTO BEIIECTBA MIIM JIaHO B M30BITKE (MMEET MPUMECH); JIOJIM BBIXOJa TPOAYKTa
peakuuu; 0ObEMHBIX OTHOILLIEHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENFHO IUIAHUPOBAaTh M TPOBOIMTH XUMHUYECKHUN
SKCTIEPUMEHT (IIPOBEICHUE pPEaKIuii HOHHOrO OOMeHa, MOATBEP)KIACHHWE KadeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEJCIIEHUE CPellbl PaCTBOPOB BELIECTB C MOMOIIbIO HMHAWKATOPOB,
W3yYeHHE BIHMSHHUA Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIUH, pEIICHNE
SKCHEPUMEHTAJIbHBIX 3ajad 1o Temam «Metamnel» u «Hemeramib») ¢ coOMIOJEHHEM MPaBUI
0€e30MacHOT0 00palIeHus ¢ BElIeCTBaMU U JIaDOPaTOPHBIM 000pyJ0BaHUEM, (POPMYIHPOBATH LIENb
UCCIIEIOBaHUS, MPEJICTaBIATh B pa3InyHON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUH: COOJIIOAATh TMpaBWIa TMOJIB30BAHUS XUMUUYECKOW TOCYI0N M
a00paTOPHBIM 000PYIOBAHUEM, OOpAIIEHUsI C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSIMU TIO
BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJIOTUYECKH I1€JIeCO00pa3HOTro MOBEIECHUS B
OBITY U TPYAOBOM JACSATEIHHOCTH B IIEJIAX COXPAHEHUSI CBOETO 37I0POBbSI, OKPYKAIOIIEH MPUPOTHOU
Cpelbl U JIOCTIKEHUsI €€ yCTOMYMBOIrO pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JEUCTBUA
Ha JKMBBIE OPraHH3Mbl OIpeIeIEHHBIX HEOPraHWYECKUX BELIECTB, MOHUMAs CMBICI IOKa3aTess
IAK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATh IICJICHAMPABICHHBIA TMOUCK XUMHUYECKOM
nHpOpMallMd B Pa3MYHbIX HCTOYHMKAX (HaydyHass M ydyeOHO-Hay4yHasl JUTeparypa, CpeAcTBa
MaccoBoil uHpopMmanuu, WHTEepHET U Jpyrue), KpUTUYECKH AaHATU3UPOBATH XUMHYECKYIO
nHpopMaiuio, nepepadarbiBaTh €€ W HCMOJIb30BaTh B COOTBETCTBUU C TIOCTABICHHOW Y4eOHOM

3a7a4ei.
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2.2 Mertabl 23 2
Hroro mo pazgeny 54
Pasznen 3. XumMus 4 :KU3Hb
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KonuyecTBo yacos DJIeKTPOHHbIE
11;)11 Tema ypoka Bce Konrpoabubie | IIpakTHyeckue i[:;‘?e}[l/lﬂ uuppossie
ro padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl

[IpenMet u 3HaYCHHE OPraHUYECKON XUMUH,

1 Mpe/ICTaBIeHNE 0 MHOIO0Opa3uy OpraHuYeCcKuxX 1
COCMHEHU N
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja

2 (OCHOBHOE W BO30YXJIEHHOE COCTOSIHUS). 1
BasieHTHBIC BO3MOXHOCTH aTOMa yriepo/ia
XUMHYecKas CBS3b B OPraHUICCKHX

3 coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs 1
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa CBS3EH

4 Teopust cTpoeHUsI OPraHUYECKUX COCAMHEHUN A. 1
M. byrneposa
Bunel u3omepun: cTpykTypHas,

5 MPOCTPAHCTBEHHAs. DJIEKTPOHHBIC A3((DEKTHI B 1
MOJIEKYJIaX OPraHMYeCKUX COCIUHEHHM
[IpencraBnenue o KiaccuPpuKa u

6 cucrematrueckas Homenkiaarypa (IUPAC) 1
OpPraHUYECKUX BEILECTB

7 Knaccudukanus peaknuii B opraHu4ecKon 1
XUMHH

8 CucremaTu3aius 1 0000IIeHHe 3HAHUN TI0 TEME 1

9 AJNKaHBI: TOMOJIOTHYECKHM psijl, oOmas 1

(bOpMYJ'Ia, HOMCHKIJIaTypa U U30MCpHH,




ANIEKTPOHHOE ¥ MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10

duznueckre 1 XUMUYECKUE CBOMCTBA aJIKAHOB

11

Haxosxnenue ankanoB B npupoje. CriocoOsbl
IMOJIYYCHHA U IPUMCHCHUC AJIKAaHOB

12

[Huxnoankansl: obmas Gopmysna, HOMEHKIATypa
U U30MepHUsl, 0COOEHHOCTH CTPOCHHUS U
XUMHNYECKHUX CBOI\/’ICTB, CHOCO0BI MOJIYYCHUSA U
IIpUMEHEHNE

13

Pemenue pacuéTHBIX 3a71a9 Ha ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIIECTBA I10O MACCOBBIM O0JISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000IIeHNe 3HAHUN IO TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001as
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpyKTypHas U IHUC-TPAHC-U30MEPHS aAJTKCHOB

15

OuznyecKkue U XMMHUYECKHUEe CBOIICTBA aJIKEHOB.
[IpaBuno MapkoBHUKOBa

16

CriocoOBbl MOJIYy4YCHU U IPUMECHCHUC aJIKCHOB

17

[IpakTnueckas paborta Ne 1 mo teme "llomyuenue
STUJIEHA U U3yYEHUE €ro CBOMCTB"

18

Pemienue pacuéTHbIX 3aJja4 Ha ONpe/ieIeHNe
MOJIEKYJISIPHOM (POPMYIIBI OPraHNYECKOTO
BEIIECTBA

19

AnKaaueHbl: CONPsDKEHHBIE, H30JUPOBAaHHBIE,
KyMynupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO




CTPOCHUS

20 XUMHYECKUE CBOMCTBA CONPSIKEHHBIX IMEHOB

21 CrniocoObl mosTy4eHHs U IpUMEHEHNE
AJIKaJJMEHOB
AJIKMHBI: TOMOJIOTUYECKHHN PsiJI, 00mIast

29 (dbopmya, HOMEHKIIATypa, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
(uznueckue cBoiicTBa

23 XUMHYECKUE CBONCTBA aJTIKUHOB

24 KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b

25 CriocoObl MostydeHus: 1 MpUMEHEHNE aIKHHOB

26 Pemrenne 3aga4: pac4€Tsl IO ypaBHEHHIO
XUMHUYECKON peaKiuu

27 CucreMaruzanys 1 0000IIeHNe 3HAHUN IO TEME
ApeHBI: TOMOJIOTHYECKUH psif, 001Iast popmyia,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OeH301a
U TONyoJia, uxX (pusnueckue cBONCTBa

29 XUMHUYECKUE CBOMCTBA apEHOB: PEaKIIMKU
3aMeleHus

30 XMMUYECKUE CBOMCTBA aPEHOB: PEAKIIHH
MIPUCOETUHEHM S, OKHUCICHHE TOMOJIOTOB OeH3011a

31 Oco0eHHOCTH XUMHYECKUX CBOWCTB CTHPOJIA
Pemienune pacuéTHbIX 3a7a4 Ha OTpe/IeICHUE

32 MOJIEKYJISIPHOM (OPMYIIBI OPraHUYECKOTO
BEIIECTBA

33 CrniocoObl nosTyyeHHs U IPUMEHEHUE apeHOB




I'enetnueckas CBA3b MCKAY pa3IM4YHbIMU

34 KJIaccaMM YIJIEBOJOPOJIOB

35 Pacuérel 0 ypaBHEHUSAM XUMUYECKHUX PEAKLUN.
CucremaTtu3zanus 1 000011eHUE 3HaHUN IO TEME

36 [Tpupoausiii ra3. [lonyrabie HETIHBIC Ta3bI

37 KaMmeHHbIH yrosb ¥ MpoayKTHI €ro nepepaboTKu

38 Hedts 1 ciocoOs1 €€ mepepaboTKu.
[IpumeHneHnue npoIyKToB nepepadoTku HedTr

39 I'eneTrueckas CBsI3b MEXIY pa3TMIYHBIMU
KJlaccaMH YIJIeBOJ0POJIOB
["anorenonpon3BoAHbBIE YITIEBOJOPOIOB:

40 AJIEKTPOHHOE CTPOEHUE; peaKLUU 3aMelIeHUS
rajioresa
JelicTBue 1em04€il Ha TAJIOTEHITPOU3BOIHBIE.

41 BsaumoelicTBre IUrajoreHajakaHoB ¢ MarHueM
Y TUHKOM

42 CucreMaruzanys 1 0000IIeHEe 3HAHUI 10
pazaeny "YrieBoaopobr"

43 KontponbHas padota o teme "YrieBoaopoas"”
[IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:

44 TOMOJIOTHYECKUH psifl, oOmmast popmyna,
CTpOEHUE MOJIEKYI, U30MEpHsl, HOMEHKJIATYypa,
Kknaccudukanus, Gu3NYECKue CBOMCTBA

45 XUMUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITHPTOB

46 CrniocoObl mosTyyeHHs U IpUMEHEHUe
OJIHOATOMHBIX CITHPTOB

47 IIpocTslie 3¢hupbl: HOMEHKIIATYpa U U30MEPHS,




0COOEHHOCTH (PM3MUYECKUX M XUMHYECKHX
CBOMCTB

MHoroaToMHBIE CIIUPTLL: 3TUJICHIJIMKOJIb U

48 TIIMIEPUH, X (PU3NIECKUE U XUMHUECKHUE
CBOMCTBA

49 CrniocoObI mosTy4yeHHus U IPUMEHEHNE
MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UYECKHE
cBoiicTBa. TOKCHUYHOCTH (heHOoIa

51 XuMmudeckue cBoicTBa (heHoma

52 CriocoOsI oTy4eHus U IpuMeHeHne (peromna
[IpakTueckas padota Ne 2. Pemenue

53 SKCIIEpUMEHTANIBHBIX 3a7a4 110 TeMe "CHupTsl U
henomnsr"

54 CucreMaruzanys 1 0000IIeHNe 3HAHUN IO TEME
ANbJIerubl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE

55 KapOOHWJILHOM TPYIIIBI; TOMOJIOTUYECKUE PSIIBI,
obmras popmysa, U30MepHUsl 1 HOMEHKIATypa

56 Anblieruipl U KETOHbI: (U3NYECKHE CBONCTBA;
peaKiuu IpUcoeIUHEHUS

57 Peakuuu okuciaeHus 1 Ka4eCTBEHHBIC PEAKIINH
QJIbJICTUJIOB ¥ KETOHOB

58 CriocoObl MoTydeHus albIeTHI0B U KETOHOB

59 OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYII

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3nvecKne CBONCTBA

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX




OJHOOCHOBHBIX Kap6OHOBbIX KHUCJIOT

62

OcoOeHHOCTH CBOWCTB MYPaBbUHOW KUCIIOTHI.
Muoroo0pa3ue kKapOOHOBBIX KACIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoOMaTHYECKIX KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenu
BBICIIIUX Kap6OHOBBIX KHUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX KUCIIOT

65

CriocoObl nosTyuyeHus: U IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe Y(OUPBI: TOMOJIOTHYECKUHN Psifl, 001Ias
dhopmyrna, n3oMepusi 1 HOMEHKJIaTypa

67

dusndeckre 1 XMMUIECKHE CBOMCTBA A(UPOB

68

Pemenue pacu€THbIX 3aa4: MO0 YPaBHEHUIO
XMMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (OpMYJIIbl OPraHUUECKOro
BEIECTBA

69

[Ipaktrueckas padota Ne 3. Permenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe
"Kap6oHnoBsie kuciaotel. CroxxHbIe d3PUpPH"

70

XKupsl: crpoeHne, GU3NIECKUE U XUMHYECKHE
CBOMCTBA (TUAPOIIH3)

71

OCc0OEHHOCTH CBOWCTB JKUPOB, COJEPIKAIINX
OCTaTKH HEMPEACIbHBIX JKUPHBIX KHCIIOT. JKUphbI
B MPUPOJIE

72

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT,
ux Morolee aevicreue. Ilonarue o
CUHTeTHYEeCKUX Motolux cpeactBax (CMC)




I'enernueckas cBs3b YII€BOJOPOJOB U

3 KHCIIOPOACOEpKAIIUX OPraHNYECKUX BELIECTB

74 Pacuérel 0 ypaBHEHUSAM XUMUYECKUX PEAKIUI

75 Cucremaru3zanus 1 0000IIeHNE 3HAHU 110 TEME
OO611ast XxapakTepuCTUKA YTIIEBOJIOB U

76 KJIAaCCU(UKAIUS YTIICBOJIOB (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77 Monocaxapuabl: pu3NyecKue cBOMcTBa 1
HaxX0XJEHHE B IPUPOJIE

78 [IpumeHeHue ritoK03bl, €€ 3HaUeHUE B
KU3ZHEJESATEIbHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajabT03a U JIAKTO3a.

79 HaxoxaeHne B Ipupo/ie U IpUMEHEHUE
JicaxapuioB
[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYII,

80 (br3UYecCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a7a4 Ha ONpe/ieTICHIE

82 JIOJIM BBIXOJ1a MTPOJYKTA PEAKIH OT
TEOPETUYECKH BO3MOKHOTO

83 CucremaTu3zanus 1 0000IIeHHe 3HAHUN IO
pasneny
KouTtponsHas pabora o teme

84 "Kucnopoaconepxaiue opraHu4ecKkue
coenuHeHus"

85 AMUHBIL: K1accu(UKalus, CTPOSHUE MOJIEKYT,

obmras dpopmyna, U30Mepusi, HOMEHKIIATypa 1




¢bu3nveckue CBOKWCTBA

86 XUMHYECKUE CBOMCTBA ann()aTHUECKUX aMHHOB

87 AHUIUH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH
XUMHYECKUX CBOMCTB aHUJIMHA

88 CriocoObI mosTydeHust 1 IpUMEHEHNE
anupaTUIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30Mepus,

89 ¢usmueckue croiictBa. OTaeIIbHBIE
MPEACTaBUTENH (l-aMUHOKHUCIIOT
XuMHYecKnue CBOMCTBA aMUHOKUCIIOT, UX

90 OHOJIOrHYecKO€e 3HaUeHHe aMHUHOKUCIOT. CHHTE3
Y TUIPOJIU3 TICTITHIOB

o1 benku xak mpupoHBIE TTOJUMEPHI; CTPYKTYPHI
0enaKoB

92 XuMudeckue cBOMCTBa OEJIKOB
A3oTcoiepKaIre reTepouKINIECKIe

93 coenuHeHUs. HyKITIeMHOBBIEC KMCIIOTHI: COCTaB,
CTPOCHHE U OMOJIOTHYECKAs POJIb
[IpakTuueckas padota Ne 4. Pemenue

94 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepxkaniue OpraHu4ecKre cCoeMHeHus "
[IpakTueckas pabota Ne 5. Pemenue

95 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacnio3HaBaHue OpraHMYE€CKUX COECTUHECHUI"

96 KonTponsHas paborta o Teme
"A30TCoIepKalle OpraHnuecKre coequHeHns"

97 OCHOBHBIC IOHSATHS XUMHUU

BBICOKOMOJICKYIIAPHBIX COCIUHEHUN U METOIbI




HUX CUHTC3a —II0OJIMMCPU3alud U
IIOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTuKa

99

DnacToMepsl: HaTypaJlbHbII CUHTETUYECKUE
Kayuyyku. Pe3una

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndeckue. [lonrmepsl cnenuaibHOrO
HAa3HAYCHUS

101

[IpakTueckas padota Ne 6. Pemenue
BKCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TCME
"Pacrio3zHaBaHue I1acTMacc ¥ BOJIOKOH"

102

O060011eH1Ee U CUCTEMATH3alNs U3YYEHHOTO
Marepuaia no teme ""BbhICOKOMOJIEKYsIpHbIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

Ne KosunyecTBo yacos DJIEeKTPOHHbIE
n/ Tema ypoka Bce Konrpoabubie | IIpakTHyeckue i[:;:eﬂnﬂ uuppossie
I ro padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
aJIeMeHT. M30ToIsI
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHCJIA
3 Knaccudukanus XuMuyeckux 3JeMeHTOB (S-, p-, 1
d-, f-amemenTsI)
4 Pacnipenenenne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
5 DNeKTpOHHBIC KOH(PUTYpAITUU aTOMOB 3JIEMEHTOB 1
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH
5 DNeKTpOHHBIE KOH(PUTYpaITUU HOHOB. 1
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuonnueckuii 3akoH u [lepuoanyeckas
7 cUCTeMa XMMHYEeCKUX 3y1eMeHToB /I, W. 1
MenneneeBa, CBSI3b C COBPEMEHHOM TeopUeil
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU 1
MIPOCTHIX M CJIOKHBIX BEUIECTB M0 TPYIIaM U
nepuoaam
9 CucreMaru3anus U 0000IIeHHE 3HAHUH 110 TEME 1
10 Buasl xumudeckoi cBsI3u. MexaHU3MBI 1

06p330BaHI/I$I KOBAJICHTHOM CBS3H. BO)IOpO,Z[HaSI




CBA3b. MeXMOJIEKYIISIpHBIE B3aUMOICHCTBUS

11

BasleHTHOCTB M BaJIEHTHBIE BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C UX
F€OMETPUUYECKUM CTPOCHUEM

12

Hpe,[[CTaBJICHI/Ifl O KOMIIJICKCHBIX COCANHCHUAX:
COCTaB U HOMCHKJIaTypa

13

BemecTBa MoJIeKyIsIpHOTO M HEMOJIEKYIISIPHOTO
CTpOCHI/IfL TI/IHI)I KpI/ICTaJ'IJ'II/I‘-ICCKI/IX pCHIGTOK %1
CBOICTBA BEILIECTB

14

[TonsaTHE O AMCTIEPCHBIX CHCTEMaX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

Uctnaurie PaCTBOPLI: HACBIIIICHHBIC U
HCHACBIIICHHBIC, paCTBOPHUMOCTD.
Kpucramnoruapatel

16

CriocoObl BbIpaskeHUsI KOHIIEHTPAI[UU PacCTBOPOB

17

Pemrenue 3ama4 ¢ MCIoIb30BaHUEM HOHATHH
""MaccoBas 40Ji1 paCTBOPEHHOTO BellecTra',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEILEeCTB

19

Cucremaruzanuus 1 0000I1IeHIE 3HAHUHN 110 TEME

20

KontponsHas padorta o temam "CtpoeHue aToma.
[Tepuoauueckuii 3axon u [lepuoanueckas
cUCTeMa XMMHUYecKux 3nemeHToB /1. U.
MenpeneeBa", "CrpoeHue BenecTna.
Msoroo6pasue BeriecTB"

21

Knaccudukarus XuMHUECKUX peaklui B
HEOPraHM4YeCKOM U OPraHUuYeCKON XUMUU. 3aKOH




COXpPAaHEHUS MACChI BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPAILEHUS SHEPTUHU [TPU XUMHUYECKUX
peaKuusx

TennoBbie 3P HEKTH XUMUYECKUX PEAKITHA.

22 TepMoxuMuueckune ypaBHEHUS

93 Brruncnenus mo ypaBHEHUSIM XUMHUYECKHX
peakiuii 1 TePMOXUMHUYECKUM YPABHEHHUSIM
CKOpOCTh XMMHUYECKOM peakliuu, €€ 3aBUCUMOCTD

24 OT pa3inuHbIX ¢akTopoB. Katanus u
KaTaJau3aTopbl

25 I'oMoreHHbIe U reTeporeHHbIe PeaKINU
[IpakTnueckas padorta Ne 1 nmo teme "Bnusiaue

26 pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuun"

97 OO6patumbie 1 HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE PaBHOBECHE
[Ipaktrueckas padota Ne 2 o reme "Bnusaue

28 pa3IUyYHbIX (PAKTOPOB HA MOJIOKEHUE
XUMHUYECKOTO paBHOBECHS"

29 DnexTponauTrueckas auccouuanus. CuibHbIE U
cinabbie AeKTpoauThl. CTeneHb JUCCOLUAIUU
HNonnoe npoussenenue Boabl. Cpeaa BOJHBIX

30 pactBopoB. Bogopoanbiii mokasarens (pH)
pacTBopa

31 I'mpoponns coneit. Peaknuu, nporekaroniye B
pacTBOpax 3JIEKTPOJUTOB

32 [Ipaktuyeckas padora Ne 3 o teme "Xumuyeckue

peakuuu B pacTBOPax 3JEKTPOJIUTOB"




OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu.

33 Baxueline OKUCIUTENN U BOCCTAHOBUTEIIN

34 MeTo 1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
Oananca

35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB

36 Pemenne 3a1a4 pa3aMyHBIX THIIOB

37 Pemrenue 3aga4u pa3auyHBIX TUIIOB

38 Cucrematu3zanusi 1 0000IIeHNE 3HAHU 110 TEME
"Xumudeckue peaxiuu"

39 KonTponbHas paborta no teme "Xumudeckue
peakuun"
[Tonoxxenne Hemetainos B [lepuonueckon

40 CHUCTEME XUMUYECKUX dieMeHToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB.
®u3nuecKue CBOMCTBA HEMETAIIOB

41 AnnoTponus HEeMeTauioB (Ha pumepe
KHCIIOpoia, cepsl, hochopa u yriepoaa)

42 Bonopona: nonyuenue, puzndeckue 1 XUMHUECKHE
cBoiicTBa. ['mapuabi

43 l"anmorensl: HaXOXJEHKUE B IPUPOJIE, CLIOCOOBI
noytyueHusi, GU3NYECKue 1 XUMUYECKHE CBOMCTBA

44 lManorenoBopopoasl. Baxueiue
KHCIIOPOICOAEPIKAINE COSMHEHHSI TAJIOT€HOB
JlaGopaTopHbIe U MPOMBIIITICHHBIE CLIOCOObI

45 MOJy4eHUs rajioreHoB. [IpruMeHenune rajsoreHoB u
HUX COeIUHEHUN

46 IIpaktuyeckas pabora Ne 4. Pemenue

JKCIIEPUMEHTAIIbHBIX 3a4a4 1o Teme "'anorensr"




Kucnopox: nabopaTopHblie U IPOMBIIUICHHBIE

47 crocoObl MOY4eHUs1, PU3UIECKUE U XUMUYECKHE
cBoiictBa. O30H. [IpuMenenue kucnopoaa u 030Ha

48 OKCHIBI ¥ IEPOKCH/IBI

49 Pemenue 3a1a4 pa3InyHBIX TUIIOB

50 Cepa: HaxOXJIeHHUE B MPUPOJIE, CITOCOOBI
MOJTy4eHUs1, GU3HUYECKUE M XUMUIECKHIE CBOMCTBA

o1 CepoBonopo, cyabduabt

59 Kucnopozacoaep:xarime coefMHEHUS CEPhI.
Oco0eHHOCTH CBOICTB CEpHOM KHCIOTHI
[IpakTueckas padota Ne 5. Pemenue

53 AKCIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u eé
coequHeHus"
A30T: HaX0Xk/I€HHE B IPUPOJIE, CTIOCOOBI

54 MoJTy4deHUs, (PU3UIECKUE U XUMHUYECKUE CBONCTBRA.
AMMUaK, HUTPUJIbI

55 Kucnopoacoaepxaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta U €ro coeAMHEHU. A30THbIE
ynoOpeHus
docdop: HaXOXKIEHHE B IPUPOJIE, CIOCOODI

57 nostyueHusi, Gu3NYeCcKue 1 XuMUYECKHe CBOMCTBRA.
®dochunst u pochun

58 Oxcunsl hocdopa, pochopcoaepxaiine KUCIOTHI.
Conu gochopHOt KUCTOTHI

59 [Tpumenenue pocdopa u ero coeMHEHUH.
dochopubie yaroOpeHus

60 IIpaktuyeckas padora Ne 6. Pemenue




SKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe "A30T U
docdop u ux coequHeHUS"

VYraepoa: HaXxokAEHUE B IPUPOJIE, AJLIOTPOIIHBIE

61 MoaupuKauK; PU3NYECKHe U XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

62 Oxcun yrirepoaa(ll), okenn yrinepoga(1V),
YroJIbHAsI KUCIIOTA U €€ COJH

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB

64 Kpemuuii: HaxoxJieHue B IpUpoJe, CIIOCOObI
MOJTy4deHUsI, PU3NIECKHE M XUMHUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBast KUCIOTA,
CHITUKATBHI

66 [IpuMeHeHne KpeMHUS U €r0 COETMHEHUM.
CrexkJi0, €ro noyryueHue, BUAbI CTEKIIA

67 Pemenue 3aga4u pa3auvHBIX THIIOB

68 CucreMaruzanys 1 0000IIeHNe 3HAHUN IO TEME
"Hemerayner"

69 KontponbHas padota o teme "Hemeramibr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEeKIHsI OIHO0K
[Tonoxenue meramnos B [lepuoanyeckoii cucreme

71 XUMHUYECKUX 3T1eMEHTOB. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000J0UYEK AaTOMOB METAIIJIOB

7 O6mue ¢puznyeckue CBOMCTBa METAIOB.
[IpumeHeHre METaIOB B OBITY M TEXHHUKE

73 CnunaBbl MetaiioB. Kopposust metanios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB




75

DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUH METAIIOB.
O0m1re cnocoObl MOJTyYeHUsT METAIUIOB

76

OO6uas xapakrepuctuka MetamioB | A-rpynmsl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii u KaJmii: oiay4eHue,
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETMHEHUI

77

O6mas xapakrepuctuka MetamioB || A-rpymrbl
[leprouueckoi CUCTEMbI XUMUYECKUX
2JIEMEHTOB. Marumii ¥ KaJbLWii: OJy4EeHue,
(uznyeckne 1 XMuMHUYEeCKHE CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETMHEHUI

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AIOMUHMI: TIOJTydeHue, GU3ndecKkue u
XMMHYECKHE CBONCTBA, MPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHA ¥ THIPOKCHUIA
QTFOMUHHUS, TUIPOKCOKOMITICKCHI aTFOMHHHMS, UX
MIPUMEHCHHE

81

Pemenne 3aJlav pa3JINYHbIX THUIIOB

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe ""MeTaisl
[JIaBHBIX oArpymnmn"

83

OO11as XxapakTeprucTUKa METaIOB MOOOYHBIX
noarpynn (b-rpynn) Ilepuoanyeckoiil cuctemsl
XUMUYECKUX DJIEMEHTOB

84

du3znyecKue U XMuMHYECKHE CBOMCTBA Xpoma U €ro
COC,[[I/IHGHI/II\/’I, HUX IPUMCHCHUC

85

Baxwuerne coenMHEHNs] MapraHiia.




HepMaHraHaT Kajaus, €ro OKUCJINTCIbHBIC
CBOICTBa

du3nueckne U XUMHUUICCKHE CBOMCTBA JKejIe3a B

86 ero coenuHeHui. [lonyuenne n npuMeHeHne
CILIaBOB XeJle3a

87 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIH U €€
COCIIMHEHUH, UX MPUMEHEHHE
®uU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U €0

88 COCIIMHEHUH, X MPUMEHEHHE.
' IpOKCOKOMITIICKCHI THKA
[IpakTueckas padota Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33724 110 TeMe ""MeTauTsl
MOOOYHBIX MOATPYIH"

90 Pemenue 3aga4u pa3auvHBIX THIIOB

o1 O06o01enre 1 cucTeMaTru3alis H3y4eHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEeKIHsI OIHO0K
Ponp xumun B oGecrieueHuN yCTOMYUBOTO

94 pasButTus yenoBedyecTBa. [loHsTHE O HAYUHBIX
METO/IaX MCCIIeI0BaHNUs BEIIECTB
HayuHnbie npyHIUIBI OpraHu3alii XUMHYECKOTO

95 pou3BoIcTBA. [IpoMBITIIICHHBIE CITOCOOBI
MOJTy4€HUs] BOKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH cpebl U
€ro TOCTIeICTBUS

97 XuMHUs U 30pOBBE yenoBeka. JlekapcTBeHHbIE




CpeacTBa

98 Xumus v, Poib xuMun B o0ecrieueHnu 1
MUIIEBOM 0E30IIaCHOCTH

99 KocMmerndeckne u mapproMepHBIE CpeACTBa. 1
BrerToBas xumus

100 X¥MHS B CTPOUTENBCTBE. BaskHenmne 1
CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIC MAaTEPHATBI

101 XuMHus B CEeIBCKOM X03siiicTBe. Opranndeckue u 1
MUHEpaJIbHbIE y100peHus

102 Cucremarusanus 1 0000IIeHNEe 3HAHN 110 TEME 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



