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MNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma 1mo XMMHU Ha YpOBHE CPEIHEro oOmero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOoBaHUN K pe3ylnbTaTaM OCBOeHMs (enepanbHO 00pa3oBaTeNbHOM MPOrpaMMbl CpPEeIHEro OOIIEero
obpazoBanmsi(POIl COO), mnpencraBnenHbix B DepepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crannapre COO, ¢ yuérom Konuennuu npenojgaBanusi yueOHoro npeamera «Xumus» B 00pa3oBaTEIIbHbBIX
opranmzanusax Poccuiickoit denepainuu, peanu3ylIIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuon g0 2025
roga» (Pacnopsixenue [IpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypoBHE 0a30BOr0 M3yYCHHs 3aHMMAET BAXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
oOpazoBanust  ywamuxcs 10-11 kmaccoB. W3ywyenwe mpeamera, peanu3yeMoe B YCIOBHSX
muddepeHIIMpOBaHHOTO, 0a30BOr0  OOy4YeHHs, MPHU3BaHO OOecrneyuTh 001eo0pa3oBaTeNbHYI0 U
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBIITYCKHUKOB MIKOJBI, HEOOXOAMMYIO [UIS aJanTalud HX K OBICTPO
MEHSIOIIMMCSI YCIIOBHSM JKM3HHM B COLIMYME, a TaKKe JUIS HPOJOJDKCHHS OOYYCHHs B OpraHM3alUsuX
npodeccnoHanbHOr0 00pa3oBaHus, B KOTOPBIX XUMUS SBIISICTCS OJJHON U3 MPUOPUTETHBIX JUCIIMUILINH.

B mporpamme mo Xxumu#M HazHauY€HUE MpeaMeTa «XHUMHUS» MOIydaeT MOJPOOHYI0 HHTEPIPETAIUIO B
COOTBETCTBUM C ocHoBomosararomumu mnosnoxeHuasMu ®I'OC COO o B3auM0o0OYCIOBIEHHOCTH LENEH,
CoZIep KaHusl, pe3yJIbTaTOB 00y4YeHUs U TPeOOBaHMI K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBIISIFOTCS CJIEJIYIOIIHNE BBITIOTHSIEMBIE TPOTPAMMOil 10 XUMUU (DYHKIIUU:

¢ uHPOPMANMOHHO-METOINYECKAs, peaTu3alisl KOTOPOH 00ecreYnBaeT MOIydeHUE MPEICTaBICHHS
0 LeNAX, COAEp)KaHUM, OOIIel CTpaTeruu OOYy4eHHUs, BOCHUTAHUS U PA3BUTHUS O0YyYarolIUXCs
CpeACTBaMU MpeMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;

® OpraHU3allMOHHO-TUIAHUPYIOWIAsi, KOTOpas  MpeaycMaTpuUBaeT  OMpeJesieHHe:  IPUHIIUIIOB
CTPYKTYpUPOBAHHUS U TMOCIEAOBATEIHLHOCTH M3y4eHHsS y4eOHOro MaTepuaia, KOJIUYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTEePHCTHK; TOAXOIOB K (HOPMUPOBAHHIO CONEPKATEIBHOH OCHOBBI
KOHTPOJISI M OICHKH 00pa3oBaTeNbHBIX JOCTIKEHHHA OOyJaromuXcsi B paMKax HTOTOBOM
aTTecTallvu B GOopMe €AMHOTO roCyJapCTBEHHOI0 3K3aMeHa 10 XUMUHU.

ITporpamma as1st 6a30BOro N3y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPMAHTHOE MPEIMETHOE CO/epKaHHe, 00s3aTeabHOe A U3yYeHHs B paMKax
OTIENbHBIX NMpoduiIeH, mpeaycMaTpuBaeT pacupe/iesieHHe U CTPYKTYPUPOBAHUE €ro IO KJlaccaM,
OCHOBHBIM COJIEpKaTeIIbHBIM JIMHUSM/pa3iesiaM Kypca;

e aéT mpUMEpHOE paclpesiesieHre y4eOHOro BpeMEeHU, PEKOMEHIyeMOT0 sl U3y4eHHsI OTAETbHBIX
TeM;

e TpeIaraeT NPUMEPHYIO TOCIIE0BATEIIEHOCTh N3YUeHHs y4eOHOro MaTepuaia ¢ y4€TOM JIOTUKH
MOCTPOEHHSI Kypca, BHYTPUIIPEIMETHBIX H MEXITPEIMETHBIX CBSI3EH;

e aéT METOIMYECKYI0 WHTEPIIPETAlUI0 IeJed M 3aJad HM3ydeHHs NpeaMeTa Ha YriryOnéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CpemHero oOmiero oOpa3oBaHMA,
COJZIEpKATENIbHOM  XapaKTepPUCTHUKH  IUIAHUPYEMBIX  pe3yJbTaToB  OCBOCHHMS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpPeHEro oO0IIero oopa3oBaHUs (JMYHOCTHBIX, METalpeAMETHBIX,
MpEeIMETHBIX), a Takke ¢ Y4YETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX JIEHCTBUI
o0yuaroIerocsi o OCBOCHUIO COAEPKaHUs MPEAMETa.

Ilo BceM Ha3BaHHBIM MO3MLIMAM B TMPOrpaMMe IO XUMHHU HPEAYCMOTPEHA MPEEeMCTBEHHOCTh C
o0y4yeHHMEeM XHMMHU Ha YpPOBHE OCHOBHOrO o0O0mero ooOpa3oBaHusa. 3a MpeaesiaMd  YCTaHOBJICHHOM
MpOrpaMMOi 10 XUMHH 00s3aTeIbHON (MHBApUAHTHON) COCTABJISIONICH CONEpKaHUsl Y4EOHOTO MpeameTa
«XuMHA» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHaTUBHOM COCTaBISIOLICH, KoTopas JOJKHA
OTIPEIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduist ooyueHus..



IIpu ompeneneHun MoAxoJ0B K OTOOPY M CTPYKTYPHOM OpraHM3alluM COJAEP’KaHMs 3THX KypCOB B
mporpaMMe 1O XUMHUU 3a OCHOBY mpuHATH mnojoxeHuss PI'OC COO o pazmmuusax 06a30Boro u
yri1yOa€HHOTro YpOBHEH U3y4yeHus IpeaMeTa.

OcHoBy coaepkanusi KypcoB «Opranumdeckas XuMus» U «OOmas u HEOpraHW4ecKas XUMUS»
COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHWNA M YMEHMU, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4YCHHS
mpeaMera. JTa CHCTEMa 3HaHWM IIOJy4aeT ONPEACIIEHHOE TEOPETHYECKOE IOIOJIHEHUE, IO3BOJISIOILEE
OCO3HAaHHO OCBOUTb CYILIECTBEHHO Ooibiiuii 00BEM (Qakronornyeckoro marepuana. Mzyuenue
NEPUOINIECKOTO 3aKOoHa U [leproarnueckoll CUCTEMbl XMMUYECKHUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX IPEJCTABICHUAX O CTPOCHUHM aTOMa. XHMMHYECKasi CBSI3b OOBSCHIETCS C TOYKHU
3pEHMsI PHEPreTHUECKUX HM3MEHEHUH npu e€ o0pa3oBaHMM M Ppa3pyIICHHUU, a TaKXKe C TOUYKU 3pEHHS
MEXaHU3MOB €€ 00pa3oBaHus. M3yueHne THIIOB peakiuii 1onoHsAeTcs (OpMUPOBAHUEM MIPECTABIECHUH 00
JJIEKTPOXUMHUUYECKUX IIPOLIECCaX U IEKTPOJIN3E PaCIIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHu4eckoin
XMMHU TIPH PACCMOTPEHUH PEAKIIMOHHON CHOCOOHOCTH COEJMHEHUH yrensercs ocoboe BHHUMaHHE
BOIpOCcaM 00 3JIEKTPOHHBIX 3(pekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIMH.

B T0 ke Bpems B cojepaHUU IpeaMeTa JUIsl KJIACCOB XMMMKO-OMOJIOTHYECKOro mpoguiis 60ibIIuii
yIeIbHBIM Bec OyleT MMEeTh OopraHuyeckas Xumus. B aTom ciiyyae mpenocTaBiisieTCsi BO3ZMOXKHOCTB JUIS
Oosiee 0OCTOSATENHFHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3alMy KJIETKH KaK OMOJIOTHYECKOW CHUCTEMBI, B
COCTaB KOTOPOH BXOJAT, K MPHUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHJIbI, OENKH, yIJIeBO/bI,
HYKJICMHOBBIE KUCJIOTHI U apyrue. IIpn 3ToM 3HaHMs O cocTaBe M CBOMCTBAaX NPENCTABUTENIEH OCHOBHBIX
KJIACCOB OPIraHWYECKUX BEIIECTB CIY)KaT OCHOBOM JUIsl M3YyYEHUS CYIIHOCTH MPOIECCOB (POTOCHHTE3A,
JbIXaHUS, MUIEBAPEHHUS.

B mnnane ¢opmHupoBaHHS OCHOB HAay4yHOIO MHMPOBO33PEHHs, OCBOCHHS OOILIECHAYYHBIX METOJIOB
IIO3HAHUS U OIBITA IPAKTUYECKOI0 IPUMEHEHNS HAyYHBIX 3HaHUN U3ydeHUe npeaMeTa «XUMHS» OCHOBAHO
Ha MEXIPEIMETHBIX CBA3SIX C Y4YEOHBIMHM IpeIMeTaMH, BXOJSIIMMHM B COCTaB MPEIMETHBIX obiacTteit
«EcTtecTBeHHO-HayuYHBIE ITpeIMEThI», «MaTemaruka u nHpopmatuka» u «Pycckuil S3bIK U TUTEpATypar.

IIpu n3yueHun ydeOHOro mpeamera «XUMHs» KaK Ha YPOBHE OCHOBHOIO U CpPEIHEro OOIIero
oOpa3zoBaHus (Ha 6a30BOM YpOBHE), 3a/jaueii NEPBOCTENIEHHON 3HAUMMOCTH SIBJSIETCSl JOPMHUPOBAHUE OCHOB
HayKH XMMHHM Kak OO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMsI, NMPAKTUYECKOW NEATEeIbHOCTH 4YeJIOBEeKa U
OJIHOTO W3 KOMIIOHEHTOB MHpPOBOW KyJbTypbl. PemeHue »Toi 3agaun Ha 0a30BOM YpOBHE H3Y4ECHMUS
IIpeIMeTa MPEAIoaraeT peaan3aluio TakuX LeleH, Kak:

e (opmHupoBaHUE TPEACTABICHUN: O MaTepUaIbHOM €IUHCTBE MHpA, 3aKOHOMEPHOCTIX U
MIO3HABAEMOCTH SIBJICHUH MPUPOJBI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ Benyllen
poJH B 0OecrieueHuN YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELICHUN MTPOOIIEM SKOJIOTHIECKOH,
SHEPreTUYecKOM W TMUIIeBOM O€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JIaHUM HOBBIX
MaTepUajoB, HOBbIX HCTOYHUKOB SHEPTHH, B 00ECIIEUeHUN PALlMOHAILHOTO MPUPOI0TIOIb30BaHMS,
B (OPMHUPOBAHMM MHPOBO33PEHUS M OOIIeH KyJIbTyphl 4YEJIOBEKa, a TaKXKe SKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpeie;

® OCBOCHHME CHUCTEMBl 3HAHUM, JICKAIIUX B OCHOBE XUMHUYECKOW COCTAaBIAIOLIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHUpa: QyHJAaMEHTAIbHBIX MMOHATUH, 3aKOHOB M TEOPHH XMMHHU, COBPEMEHHBIX
MPEACTABICHUN O CTPOCHHWH BEIIECTBA HA PA3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSX IPOTEKAHUS
XUMHAYECKHX DPEaKLUd, O XMMHYECKOM DPAaBHOBECHM, PACTBOPAaX M JUCIIEPCHBIX CUCTEMax, 00
O0IIMX HAayYHBIX MPUHLIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

e (opmMupoBaHME Yy OOYYaIOIIUXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHUM 7151 OOBSICHEHMs KJIIOUEBBIX MAEH M NMPOoOJIeM COBPEMEHHOW XUMMHM, VIS
OOBSICHEHUS! M IPOTHO3UPOBAHMS SABJICHUH, MMEIOLIMX €CTECTBEHHO-HAYYHYIO IPHUPOLY;
IPaMOTHOTO pEIICHUs! MPOoOJieM, CBA3aHHBIX C XMMHEH, MPOrHO3UPOBAHUS, aHAN3a U OLECHKH C
MO3UIMH  JKOJOTHYEeCKONH Oe30MacHOCTH TOCIEeACTBUNM  OBITOBOM ¥ MPOU3BOJCTBEHHOM
NEATEIIBHOCTH 4YEJIOBEKAa, CBA3AHHOM € XUMHUYECKMM IIPOM3BOJCTBOM, HCIIOJIB30BAHUEM H
nepepaboTKOM BEIIECTB;



yriryOJeHue MpeACTaBICHUH O HayYHBIX METOJaxX IMO3HaHMSA, HEOOXOAMMBIX U MPUOOpEeTeHUs
YMEHUI OpPHUEHTHPOBATHCS B MHpE BEIIECTB U OOBSCHEHUS XHMHUYECKUX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKOHN NEATEIBHOCTH U MIOBCEAHEBHON KU3HU.

B nnane peanuzanuu nepBoOYEpeIHBIX BOCIIUTATENBHBIX U Pa3BUBAIOIIUX (QYHKIUI LETOCTHON CUCTEMBI
cpemHero o0Imero oopa3oBaHus MPHU W3YYCHHUH MpeaIMeTa «XHUMHUS» 0COOYI0 aKTYaIbHOCTh MPUOOPETAOT
TaKue 1eJH U 33/1a4i, KaK:

BOCIIUTAaHHE YOEKAEHHOCTH B TI03HABAGMOCTH SBJICHUN NPUPOABI, YBaXEHUS K MpoIeccy
TBOpPYECTBA B OOJIACTH TEOPETUYECKUX U MPHUKIATHBIX HCCIEAOBAHUA B XUMHH, (POPMHUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

pa3BUTHE MOTHBAlMM K OOYYCHMIO UM TO3HAHUIO, CHOCOOHOCTEHl K CAMOKOHTPONIO W
CaMOBOCIIUTaHMIO HA OCHOBE YCBOEHHUs OOIIEUYEIOBEYECKUX LIEHHOCTEH;

pa3BUTHE IIO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYalIbHbIX M TBOPUYECKHUX CHOCOOHOCTEH
oOyyaromuxcs, (OpPMUPOBAHME y HHUX CO3HATEIbHOIO OTHOLIEHHMS K €aMOOOpa3oBaHUIO U
HENPEPbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEITHOW MPO(GECCHOHATBHONW M OOIIECTBEHHON
NESTEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pPOBbI0 M IOTPEOHOCTH B 3/10POBOM
o0pa3se KU3HH;

(dbopMHupoBaHHE YMEHUI M HABBIKOB PAa3yMHOTO HPUPOAOINOIH30BAHMUS, PA3BUTHE IKOJIOTHUECKON
KYJIBTYpBbl, IPUOOPETEHHE OIbITAa OOIIECTBEHHO-TI0JIE3HOM 3KOJIOTHYECKOH NesITeTbHOCTH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU.

[Ipenmer W 3HaueHHE OPraHMYECKON XUMHHM, TNPEACTABIEHHE O MHOT000Opa3Wu OPraHHMYECKUX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOCHUE aToMa yIJepoJa: OCHOBHOE M BO30YKIAEHHOE COCTOsSHUS. BaneHTHbie
BO3MOXXHOCTH aTroma yriepojaa. XUMHUYecKas CBS3b B OpPraHMYECKHX COCAMHEHMSIX. TUIbl THOpUAM3AINU
aTOMHBIX opOuTanei yriepoga. MexaHusmbl 00pa30BaHUSI KOBAJCHTHOW CBS3U (OOMEHHBIH M JOHOPHO-
aKLEenTOpHBbIM). THIbI NEpEeKpbIBAaHUS ATOMHBIX OpOUTaNel, 6- U m-cBA3U. OauHapHas, 1BOHAs U TpOMHas
cBs3b. CriocoObl pa3peiBa CBsI3€il B MOJIEKYyJIaX opraHudeckux BeuiecTs. [loHsTHE 0 cCBOOOIHOM paaukaie,
HyKJeohuiIe U AIEeKTpoduIe.

Teopus crpoeHust opraHmyeckux coeauHeHudl A.M. ByTiiepoBa U COBpEMEHHBIE NPEICTABICHUS O
CTPYKType MOJIEKYJ. 3HAU€HUE TEOPUU CTPOEHUS OPraHMYEeCKUX COEAMHEHMH. MonekynspHble u
cTpykrypHbie (popmynbl. CTpykTypHBIE (OPMYNIBI DPA3IUYHBIX BUAOB: pa3BEPHYTas, COKpamiéHHasd,
ckenetHas. M3omepus. Buabl u3oMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((EKTH B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U Me30MEpPHBIi 3P PeKThI).

[IpencraBnenne o kimaccu(ukanuu opraHmYecKux BemiecTB. [loHsTHE O (YHKIMOHATIHHON TpyTIIE.
I'omonorusa. I'omonormueckue psapl. CucreMarudeckass HOMEHKIATypa OpPraHMYEeCKMX COEIUHEHMH
(IJUPAC) 1 TpuBHabHbIE HA3BaHUS OTAEIBHBIX IPEICTABUTEICH.

OcobeHHOCTH W KiIaccu(UKalus OpraHMdyeckux peakuui. OKHCIUTETbHO-BOCCTAaHOBUTEIIbHBIE
peaKiuy B OPraHUYECKON XUMUH.

DKcrnepuMeHTaIbHbIE METObl M3YUYEHMsI BEIIECTB M MX NMPEBpALllEHUN: 03HaKOMJIEHHE C 00pa3lamMu
OpPraHMYECKUX BEIIECTB U MaTepHajaMU Ha MX OCHOBE, OMBITHI 110 MPEBPAIIECHUIO OPTaHUYECKUX BEILLECTB
OpU HarpeBaHuu (IUIaBJIeHHE, OOYIJIMBaHME U TOpPEHME), KOHCTPYUPOBAaHHE MoJeNell MOJeKyI
OpPraHMYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankasbl. ['oMmonoruueckuii psj aakaHoB, o0mmas popMysa, HOMEHKIIATypa U U30MepHus. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKaHOB, Sp3-rH6pH,u1/I3auH;1 aTOMHBIX OpOHTanel yriepoaa, o-
CBs3b. PU3NYECKUE CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA aJKaHOB: pEAaKIUM 3aMEUIeHMs, HW30MEepHU3allH, JAECTUAPUPOBAHUSA,
UMKIW3alMU, TUPOJU3a, KpeKuHra, ropeHus. lIpencraBieHue o MeXaHM3ME peaklUUi paguKaaIbHOIO
3aMeIIEHUS.

Haxoxnaenue B nmpupoae. CriocoOb! moydyeHus: ¥ IpUMEHEHHE aJIKaHOB.

Huknoankansl. OOwias popmyia, HOMeHKIaTypa 1 usomepusi. OCOOEHHOCTH CTPOSHUS U XUMHUYECKHUX
CBOMCTB MallbIX (LIMKIIOMPOTMAH, UKIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTAH, IMMKJIOTeKCaH) IMKIIOAKAHOB.
CrniocoObl osTyyeHHs 1 IPUMEHEHUE IUKII0ATIKAHOB.

Ankenpl. ['oMonormyeckuii ps ajaKkeHOB, oOmas QopMyrna, HOMEHKJIATypa. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sz-FI/I6pI/IJII/ISaHI/I$I aTOMHBIX opOuTaneu yriepoja, 6- U m-
cBsa3u. CTpykTypHass M TeoMeTpuyeckas (LHC-TpaHC-) u3oMepusi. DPuU3NUEeCKue CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOWMCTBA: PEAKLUUU IMPUCOCAVHEHUS, 3aMEIICHHS B (-II0JIOKEHHE IPHU JBOWHOM CBSI3H,
nojguMepuzauu u okucieHus. [IpaBuno MapkoBHukoBa. KauecTBEHHbIE peaklMM Ha JIBOMHYIO CBS3b.
CriocoObl MosTydyeHus U IpUMEHEHHUE aJIKeHOB.

Ankanuensl. Kiaccudukanust ankaaueHOB (CONPSHKEHHBIC, HM30JIMPOBAHHBIC, KYMYAUPOBAHHbIE).
OcoOeHHOCTH DIEKTPOHHOTO CTPOSHUS M XUMHUYECKUX CBOWCTB COMPSOKEHHBIX AWECHOB, 1,2- u 1,4-
npucoeauHenue. [lomuMepusanus conpsokEHHBIX  ueHOB. CrnocoObl TONyYeHUsT U MpPUMEHEHHE
AJIKaJMEHOB.



Ankuabl. ['OMonormyeckuid psg  aJdKWHOB, oOmas ¢opmyia, HOMEHKIATypa W H30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKWHOB, SP-THOpUAM3AINS aTOMHBIX opOuTaseit
yraepoaa. @Pu3NyecKue CBOWCTBA AJIKMHOB. XHMHUYECKHME CBOWCTBA: pPEAKUUU MPUCOEIUHEHUS,
OUMEpU3allMd M TpUMEpHU3alUM, OKHcIeHUs. KHCIOTHbIE CBOWCTBAa aJKWHOB, MMEIOUIMX KOHLIEBYIO
TpO¥HYIO CBsi3b. KauecTBeHHBIE peakiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMyUeHUs U IPUMEHEHUE aJTKUHOB.

ApomMartuyeckue yrieBoaopoabl (apeHsl). l'omonormyeckuil psa  apeHoB, obmas Qopmyina,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI OeH30i1a. Dusnueckue
CBOWCTBa apeHOB. XMMHUUYECKUE CBOWCTBA OCH30JIa U €r0 FOMOJIOTOB: PEaKIUH 3aMEIICHHUs] B OEH30JIbHOM
KOJbIIE M YIJIEBOJOPOJAHOM paauKaje, peakluu IPUCOCIUHEHUS, OKHCIEHHE TOMOJIOroB OeH30Ia.
[IpencraBinenre 00 OpPUEHTHPYIOIIEM [EHCTBUU 3aMecTUTeNlel B OCH30JIbHOM KOJIbLIE Ha MpUMEpe
QJIKWIbHBIX PaJUKaJIOB, KapOOKCHIBHOM, I'MIPOKCHJIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TI'aJOTEHOB.
OcoOeHHOCTH XMMHUYECKHX CBOWCTB crupona. llommmepusamus crupona. CrnocoObl TOMy4YeHUS U
MPUMEHEHHUE apOMATHUECKHX YTIIEBOJOPOIOB.

[Ipupoansiit ra3. IlomyrHele HedTaHble ra3pl. HedTs u e€ mpoucxoxxaeHue. KaMeHHBIH yroip u
MPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTKu HEPTH: TEPEeroHka, KPEeKHHT (TePMUYECKHIA,
KaTaINTHYeCKui), pudopmMuHr, nuponu3. [IpoaykTsl mnepepaboTku HePTH, HX NPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B OBITY.

I'enetnyeckas CBS3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHE T'aJIOTEHIIPOM3BOJHBIX YIJIE€BOJOPOAOB. Peakiuu 3aMmelnieHus: rajoreHa Ha
TUJIPOKCOTPYIILY, HUTPOIPYIILY, IMAHOTPYIIIY, aMUHOrpyniy. JleficTBUe Ha rajloreHIporu3BOIHBIE BOJHOTO
U CIIUPTOBOTO pacTBopa ImEnouyu. B3anumozeiicTBie auraioreHaakaHoB ¢ MarHueM W HMUHKOM. [loHsTue o
METAIJIOOPTaHUYECKUX COEAUHEHHX. VIcmonbp30oBaHHe TallOTeHIIPOU3BOJHBIX YITIEBOJOPOAOB B OBITY,
TEXHHUKE U NIPU CUHTE3€ OpraHMYeCKHUX BEIIECTB.

DKCrepuMEHTAIbHbIE METOJbl M3YUEHHUs BEIIECTB M HX NPEBpAIlCHMI: H3ydeHHE (QU3HUECKUX
CBOWCTB YIJIEBOJIOPOJIOB (pacTBOPUMOCTB), KaUE€CTBEHHBIX PEAKLUH YIIIEBOJOPOJIOB PA3IMUHBIX KJIACCOB
(obecuBeurBaHNE OPOMHOI UM HOJHON BOJBI, paCTBOpA NIEpMaHTaHaTa Kallvs, B3aUMOCHCTBHE alleTHIeHA
C aMMHa4YHBIM PAcTBOpPOM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy)KeHHE Yriepoja U BOJOpOAa B
OpPraHMYECKUX BELIECTBaX, MOJIYYEHHUE 3TUJICHA U HW3YYEHHME €r0 CBOICTB, O3HAKOMIIEHHE C KOJUIEKIUSMU
«Hedtp» u «Yromp», ¢ oOpa3namMu IUIacTMacc, KaydyyKOB W PE3HMHBI, MOJIECIHPOBAHUE MOJIEKYII
YIJI€BOJIOPOIOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucnopoacoaepxamye oprannyeckne coeinHEeHUsl.

[IpenensHble ogHOaTOMHBbIE cnuUpThl. CTpoeHHWe MoOJIeKyd (Ha HpUMepe MeTaHOoja W 3TaHOJa).
I'omonoruueckuit psin, obmiast ¢opmyna, U30MepHs, HOMEHKJIaTypa W Kiaccupukanus. duznueckue
CBOMCTBA NPEIENIBbHBIX OJHOATOMHBIX CIHUPTOB. BoaopoaHble CBS3M MEXAY MOJEKYJaMU CIHPTOB.
XUMUYECKHE CBOMCTBA: peaklUMH 3aMelIeHHs, JerujapaTallii, OKHCIEHUs, B3aUMOJICHCTBUE C
OpraHMYeCKMMU W HEOpraHMYecKMMHU KucioTamu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIHPTHI.
JlelicTBUE 3TaHOJA U METaHOJa Ha OpraHu3M yesioBeka. CriocoObl MoTydeHus: ¥ IPUMEHEHNE OTHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa 1 u3oMepHs. OCOOEHHOCTH PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ATHJIEHIJIMKONb U THLepuH. DU3ndeckrue M XUMHUYECKHE CBOMCTBA:
peakuuy 3aMeleHus], B3aUMOACHCTBUE C OPraHMYECKUMU U HEOPraHWYECKMMM KHCJIOTaMH, KauyeCTBEHHAs
peakius Ha MHOTOaToMHbIe cUpThL. [IpencraBienne o MexaHu3Me peakuuidi HyKJIeo(pUIbHOTO 3aMEeICHHUS.
JleiicTBre Ha opranusM uesnoBeka. CriocoObl MOTyYeHHs U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHE THAPOKCOTPYNIBbI W OEH30JBHOTO sIpa.
@usnueckue cBoiicTBa (eHoma. OcOOEHHOCTH XMMUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE peakinu Ha
¢denon. TokcuyHocth Qenona. CrnocoObl monyyeHHss U NpuMeHeHue ¢eHona. PenondopmanbaeruaHas
cMoJIa.

KapOonumnbHble COEIUHEHUS — albJETHAbl M KETOHBL. ODJEKTPOHHOE CTpOeHHE KapOOHWIBHOM
rpynnsl. ['oMonoruyeckue psabl adbAETUAOB M KETOHOB, obOmias (Gopmyna, U30Mepusi U HOMEHKIATypa.
@U3NYECKUE CBOKCTBA aJbJCTUI0B U KETOHOB. XMMUYECKUE CBOWCTBA aJIbJIETUIOB U KETOHOB: PEAKLIUH



npucoeuHeHns. OKUCIIEHHE albJIeruI0B, KAUECTBEHHbIE PEaKLMU Ha aiubAerubl. CriocoObl MOTy4YeHUs U
IIPUMECHEHHE aJIbJIECTUI0B U KETOHOB.

OHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS MOJIEKYJ KapOOHOBBIX
kucioT. M3omepusi u HomeHknatypa. dusnyeckue CBOMCTBAa OJHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX
KUCJIOT. BotopoiHbIe CBA3M MEXAy MOJIeKyJaMi KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIIOTHBIE
CBOWCTBA, peakuMs STepuUKALUM, PEAKIUU C YYacTHEM YIJIEBOAOPOAHOro paaukana. OcoOeHHOCTH
CBOWCTB MYpaBbMHOW KHCHOTHL. [IOHSATHE O NPOM3BOIHBIX KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(]upax.
Mmoroo0pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAETIbHBIX U QpOMATHYECKUX KapOOHOBBIX
KHUCJIOT, JMKApOOHOBBIX KHCJIOT, T'MIPOKCHUKapOOHOBBIX KHUCIOT. [IpencraBurenu BbICIIMX KapOOHOBBIX
KHUCJIOT: CTEapuHOBAas, NaJbMUTUHOBAs, OJICMHOBAs, JUHONEBAs, JUHOAEH06as KUCIOThl. (CrnocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3gupsl. ['omonoruueckuii psin, o0mas Gopmya, n3oMepusi 1 HOMEHKIATypa. Pusndeckue
Y XMMHYECKUE CBOMCTBA: TMAPOJIN3 B KMCIION U IIEJIOUHOU cperie.

XKupsl. Ctpoenue, puzndeckne U XMMUYECKHE CBOMCTBA >KUPOB: TUAPOJIU3 B KUCIOH U IIEIOYHON
cpene. OcoOeHHOCTH CBOWCTB JKHUPOB, COAEPXKAIIUX OCTaTKH HENPEENIbHBIX >KUPHBIX KHUCIOT. JKuphl B
IIPUPOJIE.

MBpu1d KaK COIH BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBHE.

OOmast xapakrepucTuka yrieBonoB. Knaccudukauus yrieBogoB (MOHO-, IU- M IOJUCAXapUIbI).
Mounocaxapupl: TJIIOKO3a, (ppyKTO3a, rajakrosa, pubo3a, ae3okcupubo3a. Pusznyeckue CBOMCTBA U
HaxoxaeHue B npupoze. PorocuHTe3. XMMHUUECKUE CBOMCTBA TJIIOKO3bI: PEAKIIUU C YIAaCTUEM CIIUPTOBBIX U
aJIbJIETUAHOM TPy, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpuMeHeHMe TOKO3bl, €€ 3HaueHHE B
KU3HEICATEIBHOCTH Opranusma. Jlucaxapuzpl: caxapo3a, MajibTO3a M JIaKTO3a. BoccraHaBiuBaromue H
HEBOCCTAaHaBIMBaroLMe aucaxapuabl. ['uaponus nucaxapuaoB. HaxoxaeHue B MpHpoae U NMPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmall, INIMKOTeH M 1eirono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmala, INIMKOTeHa U
neno03el. dusndeckue cBOWCTBA KpaxMania U LIEJUI0JIO3bl. XMMUYECKHE CBOMCTBA KpaxMaja: TUAPOIIN3,
KayecTBEHHasl peaklus C HOJOM. XMMHUYECKHE CBOMCTBA IEJUIIOJIO3BL: THUIPOJIU3, MOIydeHue 3(hupoB
1esuT0s103bl. [ToHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKcrepuMEHTAIbHbIE METO/Ibl U3YYEHHs BEIECTB M UX MPEBpallleHU: pacTBOPUMOCTh Pa3IUYHbIX
CIIMPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJA C HATPUEM, OKUCICHHE STWJIOBOTO CIMpPTa B aIbACTHI Ha
packan€HHOM MeIHOW IpPOBOJIOKE, OKUCIEHHE STUIOBOTO CHUPTAa JUXpPOMATOM Kanus (BO3MOXKHO
UCIOJIb30BAaHUE BHUJEOMATEpPHUANIOB), KAueCTBEHHbIE peaklUWW Ha anbAeruabl (C  TUAPOKCUIOM
mnammuHcepeopa(l) u runpokcunom meau(ll)), peakuus raunepuna ¢ rugpokcugom meau(ll), xumuueckue
CBOMCTBa PacTBOpa YKCYCHOHM KHCIIOTBI, B3aMMOJCHCTBHE PAacTBOpa TIIIOKO3bI ¢ ruapokcuaom memu(ll),
B3aMMOJICHCTBHE KpaxMaia ¢ HOJI0OM, peIIeHUe SKCIIEPUMEHTABHBIX 3a/1a4 110 TeMaM «CIupThl ¥ (PEeHOIB»,
«Kap6onosbie kuciaoTel. CloKHBIE Y(DUPBIY.

A3oTcoaep:kaliye opraunyeckne coeinHeHusl.

AMHUHBI — OpraHMyYecKue Npou3BOJAHBIE ammuaka. Kiaccudukauus amMuHOB: anmudarudyeckue U
apoMaTU4ecKue; MepBUYHbIE, BTOPUYHBIE U TpeTHuHble. CTpoeHne MouieKyl, olmas Gopmyra, H3oMepus,
HOMEHKJIaTypa U (Qu3NYecKue CBOMcTBa. XHMMHUYECKOE CBOICTBa ain(aTHuecKuX aMHUHOB: OCHOBHBIE
CBONMCTBA, aJKWJIMPOBAaHWE, B3aWMOJCICTBHE IIEPBUYHBIX AaMUHOB C a30THCTOM Kuciaortou. Comm
AJIKWJIAMMOHHUS.

AHWIMH — IIpPEICTaBUTENIb aMUHOB apoMaThueckoro psaa. CtpoeHue aHuivHa. B3anMHoe BiusiHuE
IpyII aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHUINHA. KauecTBEHHbIE peakIuu
Ha aHWwiIMH. CrocoObl moslyuyeHWss M NpUMeHeHue anudarudeckux aMuHOB. [losyueHue aHmnmMHa U3
HUTpPOOEH3071a.

AmuHokucnotel. Homenknarypa u nsomepus. OTaenbHble MPEACTABUTENN O-AMUHOKHUCIIOT: TIIULVH,
anmannH. PuU3NUecKre CBONCTBA aMHHOKHCIOT. XMMHYECKHE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTEepHBIX
OpPraHUYECKUX COEIMHEHMH, peaklus MOJIMKOHAEHCAMM, 00pa3oBaHUE MENTUAHON cBs3u. buonornyeckoe
3HaYEHUE AMUHOKUCIOT. CUHTE3 ¥ TUAPONIN3 MENTUIOB.



benku kak mnpupomHsie mnonuMepsl. llepBuuHasi, BTOpHUYHAas W TpPETUYHas CTPYKTypa OEIKOB.
XuMuYecKkue cBOMCTBa OENKOB: THAPOJIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIMU Ha OEIIKU.

DKCIEepUMEHTAIbHBIE METO/bl U3yUEHHUS BEIECTB M MX MPEBpAIICHUIN: pacTBOpeHUE OEIKOB B BOJIE,
JeHaTypanus OCJIKOB MPU HArpeBaHUM, IIBETHHIC PEaKIMK Ha OEJKH, pEeUICHHE YKCIIEPUMEHTAIBLHBIX 33249
10 TeEMaM «A30TCOJEpKallUe OPraHUYECKHE COeUHEHUsD» U «Pacno3HaBaHue OPraHUYeCKUX COETUHEHUI.

BricokoMoseKyJISIPHBIE COeIMHEHUS.

OCHOBHBIE TOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BE€HO, CTEMEHb IOJIMMEPU3AllNU, CpEeAHsIs MOJeKysipHas wmacca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUHN — MOJIUMEPU3aLUsl U TOJTUKOHICHCALH.

[Tonumepnsle marepuanbl. [lmactmaccbl  (MMONMATWIICH, TOJUIPONIIICH, MOJMBUHWIXJIOPU/I,
MOJIUCTUPOJ,  TMOJNMMETUIMETAKPUIAT, TMOJIUKApOOHATHI, MOJMMAITHICHTepedTanar). YTHIU3AUUS W
nepepadoTKa MIIACTHKA.

DnacToMepbl: HATypalbHBIM KaydyK, CHHTETUYECKHE Kaydyyku (OyTaaueHOBBINA, XJIOPOIPEHOBBIH,
W30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypasibHble (XJIONOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, allETATHOE BOJIOKHO),
CUHTETUYECKUE (KAaIPOH U JIAaBCaH).

[Tonumepsl crenuanbHOrO Ha3HaueHUs (Te(JOH, KeBIap, OHJIEKTPOMPOBOIALINE MOIUMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

DKCIEePUMEHTAIBHBIE METOJIBI U3YYCHHUS BEIIECTB M UX IMPEBpAIICHUIN: 03HAKOMJICHHE C 00pasiamu
MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyyKOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]a4 T10
TeMme «Pacro3HaBaHue MJ1aCTMAacC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MonexysipHor (popMyITbl OPraHUIECKOTO COSTMHEHHS TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIINX B €r0 COCTaB, HaXOXXJICHHUE MOJICKYJSIPHON (DOPMYJIBI OpPraHUYeCKOro COCIMHEHHS IO Macce
(00BbEMY) TIPOAYKTOB CTOpaHHUs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/WIH
HCXOJHBIX BEIIECTB, YCTAHOBJIECHHE CTPYKTYpHOU (OpPMYIbl OPraHMYECKOTO BEIECTBA Ha OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CIOCOOOB TIOJNIYUYEHHMS, OINPEACIICHHE IO BBIXOJA MPOAYKTA PEAKIMU OT
TEOPETHUYECKU BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamust MeXnpeaMETHBIX CBsI3€M NpU U3Yy4eHUM opraHuuyeckod xumuu B 10 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSTHH,
MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTecTBEHHO-HAYUHbIE MTOHATHS: SIBICHUE, HAYYHbIN (DaKT, THMOTE3a, TEOpHUs, 3aKOH, aHAJIH3,
CUHTE3, KiIaccuduKanmsi, HabtoIeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJIETb, MOJICIIMPOBAHHUE.

®dusnka: MaTepusi, aToM, OHJIEKTPOH, NIPOTOH, HEWUTPOH, MOJIEKYyJa, JHEPreTHYECKUH YPOBEHbD,
BEIIIECTBO, TEJ0, O0BEM, arperaTHOE COCTOSIHHUE BEIIeCTBa, (PM3UYECKHE BEIIMUMHBI, SIUHUIIBI U3MEPEHUSI,
CKOPOCTb, SHEPTHs, Macca.

buonorus: kmetka, opraHu3M, OJKocucTema, Ouocdepa, wmeTabonu3M, HACIEICTBEHHOCTH,
aBTOTPO(DHBIN U TETepOTPOPHBIN TUIT TUTAHUS, OpOXKeHUe, (POTOCHHTE3, AbIXaHUE, OCIKH, YTIIEBOIbI, JKUPHI,
HYKJIEUHOBBIE KUCIIOTHI, ()EPMEHTHI.

I'eorpacdus: mose3Hple NCKOMaeMbIe, TOTLTHUBO.

TexHoNmOrUs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAallUOHATILHOTO MUTAHUS, MOIOILIUE CPEACTBA, MaTEPUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHHU.
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH dreMeHT. M3otonbl. CTpoeHHe 3NIEKTPOHHBIX 000710YeK
aTOMOB, KBaHTOBBIE YHCJIa. DHEPreTUUYECKHE YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus
XMMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-anementsi). PacnpeneneHue 3JIeKTPOHOB MO aTOMHBIM OPOHTAIISM.



DNEeKTPOHHbIE KOH(PUIYpallUd AaTOMOB JJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUM, 3JI€KTPOHHBIE KOHPUTYPALIUYA HOHOB. DJIEKTPOOTPULIATEIEHOCTD.

[lepuoanueckuii 3akoH u [lepuoauueckas cucrema xummudeckux aieMeHToB .M. Menneneesa. CA3b
MEPUONYECKOr0 3aKoHa U Ilepuoguyeckoil CUCTEMBbI XMMHYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOPHUEH
CTpPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX W CJIOKHBIX BEIIECTB IO CpPYIINaM M IepuoAaM. 3HadyeHue mepuoanudeckoro 3akona JI.U.
Meneneesa.

XuMuueckas CBA3b. BUIbI XUMUYECKOW CBSI3M: KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi. MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM CBSI3U: OOMEHHBI M JIOHOPHO-AKIENTOPHBIA. ODHEprusi W JJIMHA CBS3H.
[TonsipHOCTB, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KpaTHelie cBs3u. BogopoaHas cBsi3b.
MeXMOJIEKYIISIpHBIE B3AUMOAECHCTBUSL.

BasieHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYpPBI MOJIEKYJ C HX
Te€OMETPUUYECKUM CTPOCHHUEM (Ha IMpUMeEpe COSAUHEHUN JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenue 0 KOMILJIEKCHBIX COC/IMHECHUSIX. CocraB KOMILJIEKCHOTO HOHA!
KOMILIEKCO00pa3oBarTeb, JIUraH bl. 3HAUEHUE KOMILIEKCHBIX coennHeHul. [lonaTue o koopauHalMOHHON
XUMUHU.

BemectBa MOJNEKYJISIPHOIO M HEMOJEKYJISIPHOIO CTpO€HHsA. THUIBl KPUCTAUIMUECKUX PELIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[TonsaTne o nucnepcHeix cucremax. Mcruansie pacTBopsl. [IpencraBieHne 0 KOJUIOWIHBIX pacTBOpax.
CriocoObl BBIpOKEHMSI KOHIEHTpAIlMM pPAacTBOPOB: MAaccoBasi JOJis BEIIECTBA B PacTBOPE, MOJspHas
KOHLIeHTpauus. HacblieHHble 1 HEeHAChIIEHHbIE PACTBOPHI, paCTBOPUMOCTh. Kpuctamioruaparsl.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BellecTB. TpUBUATIbHBIC HAa3BaHUS OTIEIbHBIX
MPEICTaBUTEIEH HEOPTAHUYECKUX BEIIECTB.

Knaccupukanys XuMHUYeCKMX peaklMii B HEOPraHWYeCKOM W OpraHu4ecko XHWMHUHU. 3aKoH
COXPAaHEHUs MAacChl BEUIECTB; 3aKOH COXPAHEHUS W NPEBPALICHUS DHEPIUU IPU XUMUUYECKUX PEAKIUSX.
TemnoBsie 2 hekTh XUMUYeCKUX peakiuil. TepMoxumMudeckne ypaBHEeHHUS.

CKOpOCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pas3NuyHbIX (akTopoB. ['omMoreHHbie u
reTeporeHHble peakunu. Karanus u katanu3atopsl.

OOpatumble ¥ HeOOpaTUMBbIE peakIuu. XuUMUYeckoe paBHOBecue. KOHCTaHTa XHWMHYECKOTO
paBHOBecusi. DaKTOPHI, BIUSIONIME HA IMOJOKEHUE XMMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa, AaBJICHUE U
KOHIICHTPAIIUU BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipuanun Jle larense.

OnektponuTrdeckas aucconuanus. CuibHbIe U cnadbie dekTpoauThl. Ctenenp aucconuanuu. Cpena
BOJHBIX PACTBOPOB: KHCJIOTHAs, HEWTpalibHas, IIenovHas. Bomopoanslii mokaszatens (PH) pactBopa.
I'uaponus coneii. Peakiun nonHoro ooMeHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakii. CTeneHb OKUcIeHus. OKUCIUTENb U BOCCTAHOBUTEIIb.
[Iponiecchl OKUCIEHHST W BOCCTAHOBIICHMS. BaxHeWIMe OKHCIWTENIM W BOCCTAHOBHUTENW. MeTon
ANEKTPOHHOTO OanaHnca. DIeKTPOIIN3 PACTBOPOB U PACILIIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl HM3YyYEHHUs BEIIECTB M HMX MPEBpALICHUI: pPa3J0KEHHUE MEePOKCUIA
BOJIOPOJIa B MPHUCYTCTBUM KaTaau3aTopa, MOJEIN KPUCTAUIMYECKUX PEIIETOK, MPOBEACHUE pPEaKIUu
WOHHOTO OOMEHa, OIpeJCICHHEe CpeAbl PACTBOPOB C TOMOIIBI0O WHIWKATOPOB, H3yUYEHHUE BIUSHUS
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITNH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumus.

[Tonoxxenne HemetamioB B llepuoamyeckoil cucrteme xumuueckux anemeHtoB [[.U. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS UX aToMOB. PU3NYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETaIoB (Ha
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

Bogopon. [Tonyuenue, ¢puznueckne U XUMUYECKHE CBOWCTBA: PEaKIUU ¢ METalIaMU U HEMETaJIaMH,
BOCCTAHOBUTEJbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE JIIEMEHTBI.

lanorensl. Haxoxxnenue B mpupoze, crnocoObl moiyyeHHs, (Gu3MuecKue U XUMUYECKUE CBOICTBA.
["asoreHoBoopopl. BaxkHelme KHCIOPOJACOAEpkKAIIUe COeAMHEHUs1 TanoreHoB. JlabopatopHbie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYeHHsI TAIOTeHOB. [[prMeHeHre TaJoreHOB U UX COSAMHECHUN.



Kucnopon, o30H. JlaGopaTopHble ¥ IPOMBILUIEHHbBIE CLIOCOOBI MOJIydeHus Kucnopoaa. dusndeckue u
XMMHUYECKHE CBOICTBA U MPUMEHEHHE KUCI0poia U 030HA. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenwe B MpHUpOAE, CHOCOOBI TONy4deHHs, (U3UYECKHe W XHUMHYECKHE CBOMCTBA.
CepoBognopon, cymbdunsl. Oxeun cepoi(1V), okcun cepri(VI). CepHrcras u cepHast KUCIOTHI U UX COJIH.
Oco0EHHOCTH CBOWCTB CEpHOM KUCTOTHI. [[puMeHeHue cephl U €€ COeTMHeHM.

A3zot. Haxoxxienue B mpupo/ie, criocoObl MoxyYeHus:, pusnueckue u XMMHUYeCKHe CBONCTBA. AMMHUAK,
HUTpUABL. OKCUAbI a30Ta. A30THCTas M a30THAash KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [I[puMeHenne a301a u ero coeAMHEHUN. A30THBIE YI00pEHUSI.

®ochop. Haxoxnenwe B mpupone, cnocoObl MONydeHUs, (PU3MUecKHe M XUMHUYECKUE CBOICTBA.
®dochuasr u hochun. Okcuasl hochopa, GochopHas kuciora u e€ comu. [Ipumenenue ocdopa u ero
coeaunenuil. @ochopHbie y10OpeHUsI.

VYraepon, HaxoXXIeHHWE B Mpupoae. AJuloTporHble Moaupukanuu. Dusnyueckue W XUMHUECKHUE
CBOMCTBa MpPOCTBIX BEIECTB, 0Opa3oBaHHBbIX yriepogoMm. Oxcupn yriuepona(ll), oxcun yriepoma(lV),
yrojibHas KUCJIOTa U €€ conu. AKTUBUPOBAHHBIA Yroib, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [I[puMeHeHne MpoCTHIX BEUIECTB, 00PAa30BAHHBIX YIIIEPOIAOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, cnocoObl MOdydyeHHs, (pU3MUYEeCKHMe U XUMHUYECKHE CBOICTBaA.
Oxcun kpemuusa(1V), kpemHueBast KUCI0Ta, CUIUKATHL. [IpuMeHeHne kpeMHus U ero coeanHenuii. CTekIo,
€ro MoJy4eHue, BUJIbI CTEKJIA.

[Tonoxxenue meramioB B Ilepuoanueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB. OCOOEHHOCTH CTPOECHMUS
AJIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. OOmme ¢Qusmueckue cBoiictBa MmeramioB. [Ipumenenue
METaJIJIOB B OBITY U TexHUKe. CIIaBbl METAIIJIOB.

DNEeKTPOXUMHYECKUI P HampspkeHuid MetawioB. OOmme crmocoObl TOTYy4YeHHS METalIOB:
TUIPOMETAUTYprusi, MUPOMETALTYprus, nekTpomeramutyprus. [lonarue o xkoppo3un MetanaoB. CrocoOsl
3alUTHl OT KOPPO3HUHU.

OOmas xapakrepuctika MetaiuioB |A-rpynmsl [lepuoanueckoil cucteMbl XUMHUYECKHUX 3JEMEHTOB.
Hatpuii u xanuii: noiaydenue, puznyeckre U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BELIECTB U UX
COCIMHEHU.

O6bmas xapaktepuctuka metamwioB |IA-rpynmnel [lepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Marunuil ¥ KanplMid: nojdydeHue, GU3N4YecKue 1 XUMHUECKUEe CBOMCTBA, MPUMEHEHHE MPOCTHIX BEILECTB U
ux coequHeHnH. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AnroMuHUI: nonydyeHue, GU3NYecKue U XMMHYECKHE CBOWCTBA, IPUMEHEHHE MPOCTOrO BEIIECTBA U
€ro coeAuHEeHU. AMQoTepHble CBONWCTBA OKCHJA M THAPOKCHAA AIIOMHHHUS, THIPOKCOKOMIUIEKCHI
AITIOMUHMUSL.

OOmast xapakTepucTuka MeTaisioB noOounbslx mnoarpynn (b-rpymm) Ilepuoanueckoil cucTemsbl
XUMHUYECKUX 3JIEMEHTOB.

dusnyeckrue U XUMUYECKHE CBOWCTBA XpoMa U ero coenuHeHnil. Okcuasl u ruapokcun xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl u AMXpOMATHI, UX OKUCIUTENbHBIE CBOMcTBA. [lomydyeHue u npuMeHeHue
Xpoma.

Ou3NYeCcKMe W XMMHYECKHE CBOMCTBAa MapraHila M €ro CoeIWHEHWW. Baxuenmme coeauHEHUs
mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranat xanusi, €ro OKHCIUTENbHbIE
CBOMCTBA.

dusnueckue U XMMHYECKUE CBOMCTBA >Keje3a U ero coeauHeHuM. OKCUIbl, TUAPOKCHABI U COJIU
xene3a(ll) u xxeneza(lll). Ilomydenne u npuMeHeHHE Keje3a U ero CIJIaBoB.

du3nYecKre 1 XUMHYECKHNE CBOMCTBA MeAU U €€ coeanHeHuil. [lomydeHue u npuMeHeHue MeId U e€
COCIMHECHUM.

[Munk: nonydenue, (u3nuecKkue M XUMHYECKHE CBOMcTBa. AMQOTepHBIE CBOICTBa OKCHIA H
TUIPOKCH/IA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeH e IMHKA U €r0 COeAMHEHHH.

DKCrepuMEHTAIbHbIE METOAbl H3YYEHHsS BEIIECTB W WX TpPEeBpalleHuid: H3ydeHHe o0paslioB
HEMETaJlJIOB, ropeHue cepbl, ocdopa, xene3a, MarHusi B KUCIOPOJE, U3ydyeHUEe KOoUeKuuu «MeTtamibl u
CIUIaBbl», B3aUMOJEHCTBHUE ILEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAUIOB C BOAOH (BO3MOXHO



UCIOJb30BaHUE BUAECOMATEPHUAIIOB), B3aUMOJEHCTBHE LIMHKA U JKeJe3a C PacTBOpAaMM KHUCIOT U ILIesIoueH,
KAYeCTBEHHBIC pEAaKIMM Ha HEOPraHWYECKUE AaHHOHBI, KAaTHOH BOAOPOJAa M KATHOHBI METaJIIOB,
B3aUMOJICIICTBUE THJPOKCHJIOB aJOMUHUS M IIMHKA C pacTBOpAaMHU KHUCIOT U LIEJIOYEH, pElIeHHE
HKCHEPUMEHTANBHBIX 3a1a4 1o TemaM «l amorensl», «Cepa u e€ coeauHeHUs», «A30T U (ocdop U ux
COEAMHEHUs», «MeTaibl INIaBHBIX MOArPYNID», «MeTallabl TOOOYHBIX HOATPYIIII».

XHMHUA U )KU3Hb.

Ponp xumun B 00ecriedeHnH YCTOHUMBOTO pa3BUTHS dejoBedecTBa. [IoHATHE O HAyYHBIX METOJax
[IO3HAHUS U METOAOJOIMM HAy4dyHOro HcciefoBaHus. HaydHble NpUHIMIBI OpPraHU3allldd XUMHYECKOI'O
npou3BojcTBa. [IpoMblIlIeHHbIE CITOCOOBI MOJIyYEHUs] BaKHEHIINX BEIIECTB (HAa IpUMeEpe HMPOU3BOJCTBA
aMMMaKa, CEpHON KHCIOThI, MeTaHousa). IIpomblnuieHHbIE CHOCOOBI MOMYYEHHS METAJIOB M CIUIABOB.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOWIEH Cpeapl M ero NocieAcTBHA. Poiab xumMuuM B oOecriedeHuu
HHEPTreTUYECKON Oe30MacHOCTH.

XuMmus U 370poBbe denoBeka. JIekapcTBeHHble cpencTsa. IIpaBuia ncnosib30BaHUs JIEKAPCTBEHHBIX
npenapaTtos. Posb XuMUM B pa3BUTUH MEIAULIMHBIL.

XUMHsI TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKH. Poib XUMuu B 0OecrieueHU NHUINEBON
0€30MacHOCTH.

Kocmernueckue u napdromepHsie cpeacta. beitoBas xumus. IlpaBuna 6e30macHOro UCIoNIb30BaHUS
IpernaparoB ObITOBOM XUMHH B TOBCEHEBHOM KU3HU.

XUMHSI B CTPOUTEIHCTBE: BKHEHIIINE CTPOUTENILHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMus B CeJIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHus.

CoBpeMEHHBIE KOHCTPYKLIIMOHHBIE MaTe€pUalbl, KpacKH, CTEKJIO, KepaMuka. Marepuanbsl Uit
aneKTpoHUKU. HanoTexHooruu.

Pacu€rnble 3anaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM
00BbEMY OJTHOTO M3 YYacCTBYIOIIMX B PEaKIMH BEIIECTB, Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOYKTOB
peakIMM, €cld OJHO U3 BEIIEeCTB MMEeT NpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakiuu, eciy OJHO M3 BEUIECTB JAHO B BHJIE PACTBOPA C ONPEACIEHHON MAacCOBOM J10JIEM pacTBOPEHHOTO
BEIIECTBA, MacCOBOM JOJM W MOJISIPHOM KOHIIEHTpAllMU BeLIecTBa B pPacTBOpE, JI0JIM BBIXOJA MPOIYKTa
peaKuuu OT TEOPETUUECKH BO3ZMOXKHOTO.

Me:xXnpeamMeTHbIE CBS3H.

Peanuszanus MexXnpeaMeTHBIX CBs3€ll MpU M3y4eHHH o0lied U Heopranndecko xumuu B 11 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK M MOHSITHMH,
IIPUHATHIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAyYHbIE MOHATHS: SIBJICHUE, HAYYHbIH (DaKT, TUIOTe3a, TEOpHUs, 3aKOH, aHANU3,
CHUHTE3, Kiaccu(ukanus, MEepUOJUYHOCTb, HAONIO/IEHHWE, W3MEPEHHEe, OKCHEPUMEHT, MOJEb,
MOJICJIINPOBAHUE.

®dusuka: marepus, MHUKPOMHD, MAaKpOMHp, aTOM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOIBI,
PallMOaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKHI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHUE
BELIECTBA, WJCANIbHBIN ra3, (u3nyecKrue BeIMYMHBL, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kmerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MeTabOIM3M, MAaKpOo- U MHUKPOIIEMEHTHI,
O€JKH, >KUPBI, YIIEBOJbl, HYKIEMHOBbIE KHCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB U IOTOK
SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepabl, TOPHbIE TOPO/Ib, MOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorna:  XuMuYecKass IPOMBIIUICHHOCTb,  METAUIyprusi, CTPOMTEIBHBIE  MaTEPHUAIIBL,
CEJIbCKOXO0351ICTBEHHOE IIPOU3BOJICTBO, nuuieBas IIPOMBIIIJIEHHOCTD, bapmarieBTHUECKAs
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHMX IPENaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTEpHAJIOB, MEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHN HA YTJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTBeTCTBHM € CHCTEMHO-JESATEILHOCTHBIM IMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHMS TMpeAaMeTa «XUMHUS» Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs BBIIEICHBI CIEAYIOLINE
COCTaBJISIIONINE: OCO3HAHUE OOYUYAIONUMUCS POCCHUICKON TpakJaHCKOW HJICHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOIPEICIICHUIO; HATMYNUE MOTUBAIMU K 00YUEHHIO; TOTOBHOCTD
U CHOCOOHOCTh OOYy4aroUIMXCs PYKOBOJACTBOBATHCA MPHUHATHIMH B OOLIECTBE MpaBUIaMH U HOPMaMU
MOBE/ICHUS; HaJM4Me MPaBOCO3HAHMS, SKOJIOTHMUYECKON KYIbTYphI, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIMdHOCTHBIE PE3ybTaThl OCBOCHUS MpeaMeTa «XUMHS» OTPaXaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUYECKOM MeATENIbHOCTH 00y4YaromuXcsl B IPOIECCe peaan3alun 00pa3oBaTeabHON
NeSITEIbHOCTH.

JIM9HOCTHBIE PE3yJbTaTBl OCBOCHHUS IMpeaMeTa «XWMES) OTPa¥aroT CHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEIPHON M TIPAKTHYECKOHN JIEATEIBHOCTH O0YYAOIINXCS B MIPOIIECCEe Peallu3alud 00pa3oBaTeIbLHOM
JesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUs OOYYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB M O0S3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPaBOMOPAJIKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEXINYHOCTHBIX OTHOILIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTH MPU CO3JaHUHM yYEOHBIX MPOEKTOB, PEIICHUU
y4€OHBIX U MO3HABATEIBHBIX 3a/1a4, BHIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh M TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMEHTHl JIPYTrUX MpHU
aHallM3e pa3jINYHbIX BUJOB YU€OHOM NeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNS:

[IEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UYECTBEHHOU XUMUU;

YBaXEHUS K TIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPUU U MPAKTUUYECKOTO TMPUIIOKEHUS] XUMHH,
OCO3HAaHUs TOTO, YTO JAaHHbIE HAayKd €CThb pe3yNbTaT JIUTENbHBIX HaONIOJEHUH, KPOMOTIUBBIX
AKCIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MIPAKTUKOB;

WHTEpEeca W TIO03HABaTEJIbHBIX MOTHBOB B TIOJYYCHHH M TIOCJIENYIONEM aHaIu3e HHGOPMAIHH O
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, W TPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE MOBEJIEHUE U MOCTYIKU CBOMX TOBApHILEH ¢ MO3UIUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHMSI MOCTIEACTBUN MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 37I0pOBOr0 M 0€30MacHOro o0pa3a JKM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0OPOBBIO;

coOnroieHus MpaBui 0e30macHOro OOpalleHHs ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOW >KWU3HH, B
TPYAOBOM AEATEIbHOCTH;

MOHUMAaHMS LIEHHOCTH MpaBWI HHIWBUIYaJbHOTO M KOJUIEKTMBHOTO O€30MacHOro IOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJEACTBUN M HEMPUSTUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS AIKOTOJIsl, HAPKOTHKOB,
KypeHus);



5) TpyaoBoro BocnuTaHus:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATENbCKONW JAESITENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE Y4acTHE B PEIICHUM MPAKTHUYECKUX 3aJlay COIMAIIbHOW HAMPaBJIEHHOCTH (B
paMKax CBOEro Kjacca, IKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3audyHOTrO poja, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUH M0 XUMHU;

yYBaXEHUS K TPYLY, JIIOJSIM TpyAa U pe3yJabTaTaM TPYJA0BOU 1eATeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUHM OOpa3oBaHUs, OymylIei
npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HIHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTHYECKU LIEIecO00pa3HOro OTHOMICHUS K MPHUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HH Ha
3emue;

MMOHUMAaHHUSI TJI00AILHOTO XapakTepa IKOJIOTHUYECKUX MPoOJIeM, BIUSHUS YIKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTMDKCHUN XHUMHUHU IS PEIIEHUS BOMPOCOB
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

AKTUBHOTO HEMpUATUS ACHCTBHUM, MPUHOCALUIMX BpEA OKPYXKAIOLIEH MNPUPOTHON cpele, yMEHHUS
MPOTHO3MPOBATh HEOJNATOMPHITHBIE HOKOJIOTHMYECKUE TMOCICACTBUS MPEIINPUHAMACMBIX JICHCTBUH U
MpeA0TBpaIIaTh UX;

HAJIMYUs Pa3BUTOTO KOJOTHYECKOIO MBIIIICHHS, SKOJIOTHYECKONH KYJIbTYphI, OMBITa JIEATEIbHOCTH
HKOJIOTMUECKOM HAIPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI UMHU B MTO3HABATEIBHON, KOMMYHUKATUBHOM
Y COITMALHOM MPAKTHUKE, CTOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOAThH HICOJIOTHN XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHA HAyKH U OOIIECTBEHHOM
MIPAKTUKU;

MOHUMAaHUS CTeU(PUKA XUMHUU KaK HayKd, OCO3HaHUsA €€ poiii B (POPMUPOBAHUU PAITHOHATILHOTO
Hay4YHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpY)KalollleM MHUpE Kak O €JAMHCTBE
MPUPOABI U YEJOBEKa, B TO3HAHHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHWH MPoOIeM COXpaHECHHS
MPUPOIHOTO PABHOBECHUS;

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHMM JUIsI COBPEMEHHOW UMBHUIM3aluu: B €€
T'YMaHUCTHYECKON HANpPaBJIEHHOCTH W BaYKHOW POJIM B CO3JaHMU HOBOM 0a3bl MaTepualbHON KYIbTYpHI, B
pelieHny TIo0ambHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPhEBOHM, SHEPreTUYECKOU,
MUIIEBOW M SKOJIOTHMYECKOH O0e30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, OOECIIEUEHUU YCIOBUN YCIEIIHOTO
TpyJa 1 SKOJIOrH4ecKd KOM(OPTHOM JKM3HU KaKJI0TO WieHa OOIIecTBa;

€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJIOB TMO3HAHUS, HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIOJIB30BaTh MOJIydaeMble 3HAHUS /I aHaIu3a W OOBSCHEHUS
SBIIGHUH OKPYKAIOIIET0 MHUpa U MPOUCXOMSIIUMX B HEM H3MEHEHWH, yMEHHUsS JAelaTh OOOCHOBaHHBIE
3aKJTIOYEHUs] Ha OCHOBE HAy4YHBIX ()aKTOB M WMEIONIUXCS JAaHHBIX C IIEJBIO TOMYYEHHUST TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONIb30BaTh XHMHUYECKHWE 3HAHUS Ui pElIeHUs MpolieM B
peaNbHBIX KU3ZHEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUU MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEepeca K 0COOEHHOCTSIM Tpy/a B pa3InYHbIX cepax MpodhecCHOHATbHON e TeIbHOCTH.



METANIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yabTaThl OCBOSHHS IMPOrpaMMbl 110 XMMHH HAa YpPOBHE CpPEIHEr0 OOMIero
o0pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIUILIMHAPHBIE
(MeXIpenMeTHbIE) OOIEHAYyYHBIC TOHSATHS, OTPAXKAMIIHWE IEJIOCTHOCTh HAYYHOW KAPTHHBI MUpPA H
crienu(UKy METOJIOB TO3HaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs,
SIBJICHHE, MPOIECC, CUCTeMa, HAy4YHbIH (DaKT, MPUHIUIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

yYHHUBEpCAIbHBIE Yy4eOHbIC JeHCTBHUS (NIO3HABATENIbHBIE, KOMMYHHKATHBHBIC, pETYJISITHBHbBIC),
obecrieunBaromue (HopMupoBaHue (YHKIMOHAIBHOH T'PAaMOTHOCTH U COIMAJIBHOH  KOMIICTCHIUH
oOydJaronmxcs;

CIIOCOOHOCTh O0YYaroMIMXCsl MUCIOIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MUPOBO33PECHUCCKHIE
3HAHUS U YHUBEPCAIbHbBIE YIeOHBIC IEHCTBUS B TIO3HABATEIILHON U COIIMAILHOM MTPAKTUKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAKAKOT  OBJIAJACHUE  YHHUBEPCAJIbHBIMH  y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE e CTBUS

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTPENEATh ILEJN JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HMX JOCTHXKCHHS, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTHU C ITOCTABJICHHBIMU LCJISAMU

HCIIOJIB30BAaTh IpPpU OCBOCHHU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'0 MBIIJICHHA: BBIACIIATE XAPaKTCPHBIC
MPU3HAKKA TOHITUNA W yCTaHAaBIMBATh MX B3aMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIME IMOHSATHUS IS
O0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHU;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJIA KJ'IaCCI/I(l)I/IKaIH/H/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHaBJIMBATh NPUYINHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIyKTHUBHBbIC, JEAYKTUBHBIC, I10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (OPMYITHPOBATH BBIBOJIBI U 3AKIIIOUEHUS;

IMPUMCHATL B IIPOLECCE TTO3HAHUA HMCIOJB3YCMBIC B XUMHH CHUMBOJIMYCCKUC (3HaKOBI>I€) MOA€CIu,
HpCO6p330BBIBaTB MOJCJIBHBIC ITPCACTABICHUA — XUMHAYECKUHA 3HAK (CI/IMBOJ'I) DJIEMEHTA, XHMHUYCCKas
dbopMyIna, ypaBHEHHE XUMUYECKOW peaklMH — MpU PEHIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/la4, TMPUMEHSATh Ha3BaHHBIE MOJIEJbHBIC TPEACTABICHUS JUIS BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
HN3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUN;

dbopMynupoBaTh LEAW MU 33Ja4d KCCIEIOBaHUS, HCIIOJB30BAaTh MOCTABIEHHBIE M CAMOCTOSITEIHHO
CCbOpMy.TH/IpOBaHHI)Ie BOITPOCHI B KAYECTBE MHCTPYMCHTA ITO3HAHUA U OCHOBBI JIJIA CbOpMI/IpOBaHI/ISI TUIIOTE3bI
110 IPOBECPKE MPAaBUIIBHOCTHU BBICKA3bIBACMBIX CY)I(JIGHPIP'I;

BIIA/IETh HABBIKAMU CaAMOCTOSITEILHOTO TUTAHUPOBAHUS U MPOBEJCHUS YYCHUYECKUX DKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHsS HaOMIOAaTh 3a XOAOM MPOIEecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro
pesyibTaT, GOopMyIUpoBaTh OOOOIIEHWS W BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJIhTAaTOB
HCCTIEIOBAHMS, COCTABIATH OOOCHOBAHHBINA OTYET O TIPOJIEITAHHOM padoTe;

MpPUOOpPETaTh OMBIT YYCHUYECKOW HCCIEeNOBATEIbCKOH W TMPOCKTHOW JAEATEeIhbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY IIOMCKY METOJOB pEUICHHS MPaKTUYECKUX 3ajad,
MMPUMEHEHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS.

3) padora ¢ undopmanmeii:

OPHEHTUPOBAThCSI B PAa3IMYHBIX HMCTOYHMKAX HH(OpManuu (Hay4yHO-TIOMYJISIpHAs JIMTEpaTypa
XUMHYECKOTO COJIEp)KaHusl, CIPaBOYHbIE MOcoOus, pecypchl MHTepHETa), aHaTU3UpoBaTh HWHOOPMAIIUIO
pasIMYHBIX BHJAOB © (QOpM TMpEACTaBICHUS, KPUTUYECKH OILCHUBATh €& JOCTOBEPHOCTh |
HETIPOTHUBOPEUNBOCTb;



(bOopMyIHpOBaTH 3ampOCHl M NMPHUMEHSTH PAa3IMYHbIE METOABI NPH IMOWCKE M OTOOpe MH(pOpMAIHH,
HEOOXO0JMMOM JIJIs BBITIOTHEHNUS YIEOHBIX 3a/1ad ONPEACIEHHOTO TUIIA;

IprUOOpPEeTaTh ONBIT MCHOIBb30BAaHNUS MH()OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH M Pa3IMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMAJIbHYIO (OpMY mpenacTaBieHus uHpopManuu (cxemsl, rpadukw,
JAMarpaMMBl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BAaTh HAYYHBIH SI3bIK B KauyeCTBE CPEIACTBAa MpU padOTe C XUMHYECKOW HH(pOpMAaILUEH:
OPUMEHSATh MEXNpeAMeTHbIe ((pu3nueckue M MaTeMaTH4YeCKHe) 3HAKM M CHUMBOJIBL, (HOpMYJIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BATh 3HAKOBO-CHMBOJIMUECKHIE CPE/ICTBA HATIJISJHOCTH.

KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBHUS:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOI TEMBI B XOJIe JUaiora U/UiH JUCKYCCHH,
BBICKAa3bIBaTh UJCH, q)OpMYJII/IpOBaTI) CBOM NPCIIOKCHHUA OTHOCUTCIIbHO BBINIOJITHCHUA HpeI[JIO)I(eHHOfI
3aJauu;

BBICTYNIAaThb ~C  IIPE3CHTALlMEW  pPE3yJbTaTOB  IIO3HABATECIBHOW  JIEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIMOJIHEHUH XHUMHYECKOTO SKCIICPHMEHTA,
MPAaKTUYECKON pabOThI IO MCCIICOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, PeaH3allMd YIeOHOTO MPOCKTA, U
(bOopMyIIMPOBATh BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIICIOBAHUM MyTEM COTJIACOBAHUS TO3HMIIMNA B
X0J1€ 00CYyX)eHUsI 1 0OMEHA MHCHUSIMU.

PeryassiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHA:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO [TO3HABATEIbHYIO JESATEIbHOCTD, ONPENEIss e
LeMU U 33Ja4d, KOHTPOJIIMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh IMPEAJaraeMblil aqropuTMm
JeWCTBUI TpU BBIMOJHEHUH Y4€OHBIX M HMCCIEIOBATENbCKUX 3ajiadu, BhIOMpaTh Hanbosee 3(pGEKTUBHBIN
COCcO0 UX pelIeHus C yYETOM MOIy4YEHHUS] HOBBIX 3HAHUH O BEIECTBaX U XMMHUYECKUX PEeaKLUsX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

MHNPEAMETHBIE PE3YJBbTATHBI

IIpenmeTHble pe3ynbTaThl OCBOEHHUS NMPOrpaMMbl 10 XUMHMM Ha yriIyOJEHHOM YpOBHE Ha YpOBHE
cpeaHero obuero oOpa3oBaHusl BKIIOYAIOT crenuduueckue A y4eOHOro ImpeaMmera «XUMHs HayuHble
3HAHUS, YMEHUS U CHOCOObI NEHCTBUI 1O OCBOCHMIO, MHTEPIPETALNU U IMPEeoOpa30BaHUIO 3HAHUM, BUJbI
NEeSITEIbHOCTH 110 MOJIYYEHHUIO HOBOT'O 3HAHUS U MIPUMEHEHUIO 3HAHUN B PA3JINYHBIX YUEOHBIX CUTYalUsX, a
TaK)X€ B peaJbHBIX XU3HEHHBIX CUTYallUsX, CBA3AHHBIX C XMMHUEH. B mporpamme nmo XMMuH NpeIMETHBIE
pE3yJIbTaThI IPEICTABIEHBI 110 FOJaM U3yUEHUS.

10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TPEJACTABICHUNA: O MECTE€ W 3HAUEHUU OPraHMYeCKONH XHMHH B CHCTEME
€CTECTBEHHBIX HAyK U €€ pONii B 00ECIeUeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOIeM
AKOJIOTUYECKON, DHEPreTUYECKON M MHINEBOM O€30MacCHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JaHMH HOBBIX
MaTr€prajioB, HOBBIX HCTOYHHKOB OSHEPruuv, B oOecrieueHnun paloOHaJIbHOI'0 IMPHUPOAOII0JIb30BaHNsA, B
(GhOpMUPOBaHUM MHUPOBO33PEHUS U OOIIECH KyIbTyphl YENOBEKa, a TAKKe IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON Cpejie;

BJIQJICHHEC CUCTEMOW XWUMHUYCCKUX 3HaHHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONIME TOHATUS —
XMMHUYECKHIA SJIEMEHT, aTOM, SIIPO M 3JIEKTPOHHAsE 000JI04Ka aToma, S-, P-, d-aTOMHBIE OPOUTAIH, OCHOBHOE
1 BO3OYKIEHHOE COCTOSIHUS aToMma, TMOpHUIM3alUs aTOMHBIX OpOHWTaliel, MOH, MOJICKYJa, BaJCHTHOCTH,
QJICKTPOOTPUIATCIIbHOCTb, CTCIICHL OKHCIICHUA, XUMUYCCKasd CBA3b, MOJIb, MOJISIpDHAA Macca, MOJI?IpHLIﬁ
00BEM, YIIepOaHBIN CKeneT, (PYHKIMOHAIbHAS TPYIINA, PaJuKai, CTPYKTYpHbIE GopMynbl (pa3BEPHYTHIC,
COKpaIéHHbIe, CKEJIETHBIC), H30MEPHS CTPYKTYPHAsE U MPOCTPAHCTBEHHAs! (T€OMETpUYECcKas, ONTHIECKas),



M30MEpPbI, TOMOJIOTUYECKHUI PsJl, TOMOJIOTH, YIJIEBOJAOPO/IbI, KUCIOPOA- U a30TCOJIEpKallie OpraHnYecKue
COCMHEHHSI, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS; TEOpPHUH,
3akoHbl (mepuoamdeckuii 3axkoH JI. M. MenneneeBa, Teopusi CTpOCHHS OpraHWYeCKHX BemecTB A. M.
BytiepoBa, 3aKOH COXpaHEHHsSI MAacChl BEIIECTB, 3aKOH COXpPAaHEHUS W MPEBPALICHUS DSHEPTUU MPH
XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJHYECKHN SI3BIK XMMHH, MHUPOBO33PCHUYECKHE 3HAHUS,
JeKalMe B OCHOBE MOHUMAaHHS NPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; MPEACTABICHUS O
MEXaHM3MaX XUMHUYECKHX peakluid, TEepMOJUHAMUYECKUX M KHUHETHYECKHUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUsS, O B3aUMHOM BJIMSIHUH aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIM U ME30MEPHBIN
s dekrrr, opuentanTsl | u |l poma); dakronorudeckne CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCMOJIb30BaHUU BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEIbHOCTH
YesoBeKa, OOMIMX HAyYHBIX MIPUHLIUIIAX XUMUYECKOIO [TPOU3BOJICTBA (HA IPUMeEpEe MPOU3BOICTBA METAHOIIA,
nepepaboTku HeTH);

c(OPMUPOBAHHOCTh YMCHHI: BBISBIATH XapaKTepPHBbIC TPU3HAKK TOHATHH, YCTAaHABIMBATH HX
B3aMMOCBS3b, HCIIOJNB30BaTh COOTBETCTBYIOIIME MOHSITHS MPH OMUCAHUH COCTaBa, CTPOSHUS M CBOWCTB
OpPraHUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIOJIb30BAaTh XUMHYECCKYI0O CHMBOJIMKY JUISI COCTABIICHHS MOJICKYISIPHBIX W CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) POPMYIT OPraHUYEeCKUX BEIIECTB;

COCTaBJISITh ypPaBHEHUS XHUMHYECKMX PEAKIU M pacKpbplBaTb HX CYHIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA ITOCPEICTBOM COCTABIICHUS DJICKTPOHHOTO OajlaHCca THX pPEaKIni, PeaKIIuid
MOHHOT'O 0OMEHa IMyTEM COCTABJICHHSI X TIOJHBIX M COKPAIIEHHBIX NOHHBIX YpaBHEHUH;

W3rOTaBIIMBATh MOJETH MOJIEKYJl OPraHHMYeCKHUX BEIIECTB JUIs WIUIIOCTPALUU UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHS,

c(OPMUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAIICHKHOCTh M3YUYSHHBIX OPraHUYECCKHX BEIICCTB
M0 WX COCTaBy W CTPOCHHUIO K ONPEICICHHOMY KIIACCY/TPYIIe COCIWHEHWH, JaBaTh MM Ha3BaHHS TI0
cucremarnyeckoir HomeHkinarype (IUPAC) u mnpuBoauTh TpUBHAIbHBIE Ha3BaHUS M OTIENIBHBIX
MpeJICTaBUTENe OPraHUYEeCKUX BeIIeCTB (ITUIIEH, alleTHIICH, TOJYOJ, TIUIEPHH, dTUICHTINKONIb, (eHom,
(dbopMabaeTH I, alleTaAIbICTH I, alleTOH, MypaBbHHAs KHCIIOTA, YKCYCHAsI KHCIIOTa, CTCApUHOBAS, OJICHHOBAS,
MaTBMUTHHOBASI KUCJIOTHI, TIUINH, AJJAHWH, MallbT03a, (PPYKTO3a, aHWIINH, TUBUHUII, U30IPECH, XJIOPOIPEH,
CTUPOJ U ApYTHE);

c(OPMHUPOBAHHOCTh YMEHHUS OIpPENesATh BUJ XMMHUYECKOH CBS3H B OPraHHMYECKUX COEIUHEHUSX
(KoBaJIeHTHAs! M HOHHAS CBSI3b, G- H TT-CBSI3b, BOJOPOIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSITH TTOJIOXKCHHUS TCOPHH CTPOCHUS OPraHUYeCKHX BemecTs A. M.
BytnepoBa mist 00bSICHEHHS 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U CTPOCHHS;

c(hOpPMHUPOBAHHOCTh yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U XUMHYECKHE
CBOWCTBA THUINHYHBIX MPEACTABUTEICH pPa3IMUHBIX KJIACCOB OpPTraHUYECKHX BEIICCTB: AJIKAHOB,
[IUKJIOAJTKAHOB, AJKEHOB, AJTKATUCHOB, AJIKHHOB, apOMAaTHYECKHX YTJICBOJOPOIOB, CIIUPTOB, AbIACTHIOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX M CIOXKHBIX I(PHUPOB, KUPOB, HUTPOCOCTUHEHHH W aMHHOB,
aAMUHOKHCIIOT, O€JIKOB, YTIE€BOIOB (MOHO-, TU- U MOJHCAXAPHUJIOB), UIUTFOCTPUPOBATh TCHETUUYECKYIO CBS3b
MEXJTy HAMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XUMHYECKHX PEaKIUi C HCIOJIh30BAaHHUEM CTPYKTYPHBIX
(opmyu;

c(hOpPMHUPOBAHHOCTh YMEHHs TMOATBEPKIAaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBHCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPTAaHUYECKUX COCIMHEHUI OT KPaTHOCTH M TUIIA KOBAJICHTHOW CBS3H (0- U T-
CBSI3M), B3AUMHOTO BJIMSIHHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJax;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIJIEBOJAOPOJHOTO ChIpbs (HEPTH,
MIPUPOJIHEIN ra3, yroik), CIOCOOBI ero nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTyKTOB IMepepadOTKy;

c(OPMUPOBAHHOCTh BIAJCHHUS CUCTEMOW 3HAHHW O E€CTECTBEHHO-HAYYHBIX METOJAaX IO3HAHUS —
HAONIIOJICHUU, W3MEPEHHUH, MOJICIUPOBAHUH, JKCIEpUMEHTE (pealbHOM ¥ MBICICHHOM) W YMEHUS
MPUMEHSITh 3TH 3HAHMUS;



C(OPMHUPOBAHHOCTb YMEHUSI IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIBHON JESTEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 0000IEHUE, CUCTEMATU3AIUI0, BBIABICHUE NPUUUHHO-CICACTBEHHBIX CBSI3ed — AJIs
W3yYEHUS CBOMCTB BEIIECTB U XUMHUUECKUX PEAKIINI;

c(OPMHPOBAHHOCTh YMEHHUH: BBUIIBIATH B3aUMOCBS3b XHMHUYECKUX 3HAHUM C TOHATHSAMH H
NPEJCTaBICHUAMU JAPYIrUX ECTECTBEHHO-HAYYHBIX NPEAMETOB 1jsi Oojiee OCO3HAHHOTO TOHMMAaHUS
CYLIHOCTH MaTEpUaIbHOIO €IUHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS 10 OPTaHUYECKOW XUMUU JJIS
OOBSICHEHUS U IPOTHO3UPOBAHUS ABJICHUIN, UMEIOLIMX €CTECTBEHHO-HAYUHYIO IIPUPOY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAMTH PACUETHl MO XUMHUYECKHMM (HOpMYJIaM H ypaBHEHUSM
XMMHAYECKHX pEaKIHi C HCMHOJb30BaHHWEM (PHU3MUYECKMX BEMUMYMH (Macca, OO0bEM Tra3oB, KOJIWYECTBO
BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBL: PACUYETHI IO HAXOXKICHMIO
XMUMHUYECKOH (OpPMYJIbl BELIECTBA IO M3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKHX 3JIEMEHTOB, IMPOAYKTaM
CrOpaHus, INIOTHOCTU I'a3000pa3HbIX BELLECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHAIM3UPOBATh U OLEHMBATH C MO3UIMA
HKOJIOTUYECKOM 0€30IacHOCTH MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM J€ATENBHOCTH 4EIOBEKa,
CBSI3aHHOM C mepepabdOTKOI BeIIEeCTB, HUCHOIb30BATh IOJYYEHHbIC 3HAHUS Ul HPUHATHS TI'PaMOTHBIX
pelieHnii npodyieM B CUTyalUsiX, CBSI3aHHBIX C XMMUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSTENHHO TUIAHUPOBATh M MPOBOAUTH XUMUYECKUN IKCIIEPUMEHT
(mosiyueHre M H3y4YEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbBIC PpEaKLUH YIJIEBOJOPOOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOAEPXKAIIUX OPraHMYECKHUX BEILECTB, PEIICHHUE 3KCIEPUMEHTAJIbHbBIX
3aJad 10 PAcIlO3HABAHMUIO OPTaHMYECKHX BEIIECTB) C COONIOJIEHHEM IpaBHJ 0€30IacHOTO OOpamieHus ¢
BEIIECTBAMH M J1a0OpaTopHbIM 000pyIOBaHWEM, (POPMYTUPOBATH LIENb WCCICAOBAHUS, IMPEICTABIATH B
pa3nu4yHOM GopmMe pe3ysbTaThl FIKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMHPOBAHHOCTb YMEHUI:

co0JIroAaTh MpaBuiIa SKOJIOTMYECKHU 1EIeCO00pa3HOro MOBEACHMS B ObITY U TPYIOBOM JESATEIILHOCTH B
LEIAX COXPAHEHHsI CBOETrO 30POBbsI, OKPYXKAIOIIEH NPUPOAHOW CpeIbl U JOCTHUKEHUS €€ yCTOWYHMBOIO
pa3BUTHS,

OCO3HABATh OIIACHOCTh TOKCUYECKOTO JEHCTBUS HA JKUBBIE OPraHU3MBI OIPENEIEHHBIX OPIraHUYECKUX
BEILIECTB, TOHUMas cMbIci ntoka3arens [1/1K;

aHAJIM3UPOBATh 11€1€CO00Pa3HOCTh NMPUMEHEHHUS! OPraHMYeCKUX BELIECTB B IPOMBIIIIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

Cc(OPMHPOBAHHOCTh YMEHMMA: OCYIIECTBIIATD IIeJICHANPABIECHHBIN MOUCK XUMUYECKON MHPOpPMAaLIUU B
pa3IMyYHbIX HCTOYHHMKAX (Hay4yHass M ydeOHO-HayyHas JIMTepaTypa, CpeAcTBa MaccoBoW HH(popMaluw,
WuTepHer u apyrue), KpUTUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HHGOpMaluio, nepepadarbiBaTh €€ U
MCMOJIb30BaTh B COOTBETCTBUHU C ITOCTABJICHHOM yueOHOIl 3a1auei.

11 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXaroT:

c(OpPMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepHalbHOM €IMHCTBE MHpaA, 3aKOHOMEPHOCTSIX H
II03HABAEMOCTH SBJICHUI MIPUPOJBI, O MECTE U 3HAYEHUM XMMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€ POJIU B
00ecreYeHnn YCTOMUMBOTO Pa3BUTHS, B PEIICHUM MPOOJIEM IKOJIOTHUYECKOM, SHEPreTHYeCcKO U MUILEBOM
0€30MacHOCTH, B Pa3BUTHUU MEIWIUHBI, CO3/JaHWM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHUKOB DHEPIUU, B
o0ecrnedyeHnr palMoHaIbHOTIO TPUPOIOTIOIB30BaHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYpPbI
YeJI0BEKa, a TAKXKE SKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpejie;

BJIQJICHUE CUCTEMOM XUMHYECKMX 3HAHUH, KOTOpas BKJIOYAECT: OCHOBOIIOJIAralOIIME IOHATUS —
XAMHYECKUH JJIEMEHT, aTOM, SJpPO aToMa, W30TOIBl, DJIEKTPOHHas 000JOYKa aToma, S-, P-, d-aTomHbIe
opOuTaay, OCHOBHOEC M BO30YXIEHHOE COCTOSHHUS aTroMa, THOpHAM3AIlMs aTOMHBIX OpOHWTasei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBA3b (KOBAJECHTHAs,
HMOHHAs, METAJUIMYECKasi, BOAOPOJHAs), KpHUCTAUIMUECKas peIETKa, XUMUYECKas peaklus, pacTBop,
ANEKTPOJIUTBI, HEAIEKTPOJUTHI, AIEKTPOJUTHYECKAsT IUCCOLMALINSA, CTENEHb JUCCOLMALMU, BOJOPOIHBIN
[0Ka3aTesb, OKUCIUTENb, BOCCTAHOBUTEINb, TEMIIOBOH 3(h(HEKT XUMUYECKOHN peakIiy, CKOPOCTh XUMHUUECKOU
peaKkIMM, XMMHYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOpHsS AIIEKTPOIUTUYECKOH AMCCOLUAINH,



nepuoauueckuii 3akoH [[.M. MenpaeneeBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH COXPAaHCHHS U
MIPEBPAICHUS] SHEPrUU NPHU XUMHUYECKHX PpEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
NEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHH, MHPOBO33pEHYECKHE 3HAHUS,
Jexalie B OCHOBE IMOHMMAHUSI MPUUYMHHOCTH W CHUCTEMHOCTH XWUMHUYECKHUX SIBJICHHM; COBPEMEHHBIC
MPEACTABJICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAaJMOJEKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHMW3MaxX XUMHUYECKMX pPEaKUHUi, TEePMOJAMHAMMYECKUX M  KUHETUYECKUX
3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O XUMHYECKOM PaBHOBECHUH, PACTBOpPAX MU JUCHEPCHBIX CHCTEMaXx;
(haKkTOJIOrMYECKUEe CBEJICHUS O CBOMCTBAaX, COCTABE, MOTYYCHUH U OE30IMACHOM HCIOJb30BAHNN BaXKHEHTITHX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYCCKOW JEATEILHOCTH YEJIOBEKA, OOIMIMX HAYYHBIX MPUHIIUTIAX
XUMHUYECKOTO TPOU3BOICTBA;

cOpPMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepHbIe IMPU3HAKK TMOHSTHM, YCTaHABIMBATh UX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPU OMHUCAHUM HEOPTaHMUYECKHX BEIIECTB M HMX
IIPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOJB30BaTh XMMHUYECKYI0 CHUMBOJMUKY MJI COCTaBleHUS (opMyll
BEIIECTB U YPAaBHEHUU XMMHUYECKUX peakuui, cucreMatuieckyto HomeHkiaarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUA OTACIIbHBIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUS ONPEIEISITh BAIGHTHOCTh U CTETICHh OKHCIICHUSI XHMHYECKUX JJIEMEHTOB
B COCAMHEHMSX, BHUJ XHUMHYECKOW CBS3U (KOBAJCHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJHAs), THII
KPUCTAJUTMYECKON pelIETKY KOHKPETHOTO BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUS OOBSACHSATH 3aBUCHMOCTH CBOMCTB BEIIIECTB OT BUIa XUMHUYECKON CBS3H H
TUMA KPUCTAJUIMYECKON pEmETKM, OOMEHHBIM M JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30oBaHUs
KOBAQJICHTHOM CBSI3U;

c(OPMUPOBAHHOCTh YMEHHUM: KJIACCU(UIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HUX COCTaBy,
XUMUYECKHUE PEaKIUU MO Pa3IMYHBIM MpU3HAKaM (YHCIy U COCTaBY pEarupyromuX BEHIECTB, TETIOBOMY
¢ dexTy peakiuu, U3BMEHEHUIO CTENeHeW OKHUCIIEHUS JIEMEHTOB, 0OpaTUMOCTH, YJaCTHIO KaTajlu3aTopa U
JpyTHe); CAMOCTOSTENBHO BHIOUPATh OCHOBAHUS W KPUTEPHUH IS KIACCH(PHUKAIMU W3Y4aeMbIX BEIIECTB U
XUMHUYECKUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKpPBIBaTh CMBICI Tepuoauyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: XapaKTePU30BaTh AEKTPOHHOE CTPOEHUE aTOMOB U MOHOB XUMUYECKUX
3JIEMEHTOB NepBOro—uerBéproro nepuonoB Ilepuommueckoit cucremsl [[.M. MenneneeBa, HCHOJIb3YsS
MOHSATHS «OHEPIeTHUYECKHUE YPOBHU», «IHEPreTHUYSCKHE IOJYPOBHH», «S-, P-, O-aToMHBIC OpOUTAINY,
«OCHOBHOE M BO30YKJIEHHOE YHEPTeTUUYECKHE COCTOSHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHMSI
CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COECAUHEHUH Mo nepuojaM u rpynnam [lepuoandeckoit cucremsr [.
N. MenneneeBa, BaJIeHTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHSI UX JJIEKTPOHHBIX
000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUN: XapaKTEePU30BaTh (OMUCKHIBAThH) OOIHE XMMHYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHME T'E€HETUYECKOM CBA3M MEXKAY HEOPraHWYECKUMHU
BEILIECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEaKIIUii;

c(hOpPMHUPOBAHHOCTh YMEHHsI PACKPBIBATH CYITHOCTh: OKHUCIWUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
MOCPEJICTBOM COCTaBJICHUS DJIEKTPOHHOTO OalaHCca 3THUX pPEaKIHi;,; peakIuié HOHHOTO OOMEHa MyTEM
COCTABJICHMSI HUX TIOJIHBIX W COKpPAUIEHHBIX MOHHBIX YpPaBHEHMM; pEakUUMid TUAPOIU3a; peakui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUSA);

c(OPMUPOBAHHOCTh YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XHUMUYECKUX pPEeaKIuil ¢
Y4ETOM HX DHEPreTHYECKUX XapaKTEPUCTHK, XAPAKTEp H3MEHEHHUS CKOPOCTM XMMHYECKOM peaklHuHu B
3aBUCHMOCTH OT DPa3UYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS IO
BIIUSTHUEM BHEIIHUX Bo3nercTBuil (mpuniun Jle [laTense);

cOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEAKIUH, JIekKallue B OCHOBE
MPOMBIIIJICHHOTO TOJyYeHUs CEpHOM KHCIOTHI, aMMHaka, OOIIMEe HayuyHble NPUHIMIBI XUMHUYECKUX



MIPOU3BO/JICTB; 11€JIeCO00Pa3HOCTh MPUMEHEHNS HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOILIEHUS PUCK-TIONH3a;

c(hOpPMUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HaHUI O METO/IaX HAYYHOI'O MO3HAHUS SBJICHUM MPUPOABI —
HaOJI0ICHNE, W3MEPEHUE, MOJICIMPOBAHUE, HKCIEPUMEHT (peabHbIi M MBICICHHBIH), HCIOJIB3yEMbIX B
€CTECTBEHHBIX HAyKaX, YMEHUS IPUMEHATh 3TU 3HAHUS [IPU 3KCIEPUMEHTAIbHOM UCCIIEOBAHUN BELLIECTB U
Uis OOBSICHEHHS] XMMHMYECKUX SIBIICHUI, MMEIOIMIMX MECTO B MPUPOAE, MPAKTUYECKON AesITeTbHOCTU
YeJlI0OBeKa U B TIOBCETHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBS3b XHMHUYECKHX 3HAHUH C TIOHATUSIMH U
NPEJCTaBICHUAMU JAPYrUX EeCTECTBEHHO-HAYYHBIX NpPEAMETOB sl Oojiee OCO3HAHHOTO TOHMMAaHUS
MaTepUaIbHOTO EIUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHSI HPOBOAUTH PACUETHI: C HCIIOJIB30BAHMEM IOHSATUH «MaccoBas J0Jis
BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIICHTPALIMS»; MACChl BEIIeCTBA WM 00bEMA rasa 1mo U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BbEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMM BEIIECTB; TEIJIOBOTO
sddekra peakiuu; 3HAYCHHS BOJOPOJHOIO MOKAa3aTeNsl PAaCTBOPOB KHUCIOT M INEJIOYeH C HM3BECTHOM
CTEMEHbI0 JUCCOLMANUU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKUUH, €CIU OIHO U3
HMCXOJHBIX BELIECTB JaHO B BUJIE pACTBOPA C ONPEAECIEHHON MACCOBOM JOJIEW pACTBOPEHHOTO BEUIECTBA HIIU
TaHo B U30BITKE (MMEET MPUMECH ); TOJTU BBIXO/1a IPOAYKTA PEAKIINH; 0OBEMHBIX OTHOIICHHI T'a30B;

c(OpPMHUPOBAHHOCTh YMEHHUIN: CAMOCTOSTENILHO TUIAHUPOBATh U MPOBOJUTH XUMUYECKUN HKCIIEPUMEHT
(mpoBeneHUE peaklMii HOHHOTO OOMEHa, MOATBEPkACHHE KAYeCTBEHHOIO COCTaBa HEOPraHMYeCKHX
BELIECTB, OIPEJEICHUE CpEAbl PACTBOPOB BELIECTB C IIOMOIIbI0 HHIUKATOPOB, HM3YyYEHUE BIMSHUS
pa3nuuHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOM peakliy, pEeUIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TEMaM
«Metamnel» u «Hemeramibl») ¢ coOMOJEeHHEM MpaBWiI OE30MACHOTO OOpalleHHs ¢ BEIIeCTBAMHU U
nabopaTopHbIM 000pyI0BaHUEM, (DOPMYITHPOBATH 1N UCCIEAOBAHMS, IPEICTABIATh B pa3IU4YHON dopme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOPMUPOBAHHOCTh yYMEHUH: COONIOAATh TMpaBWia TOJB30BAHUS XHWMHUYECKOW TIOCYIOM U
71a00paTOpHBIM  00OpYAOBaHMEM, OOpallleHHs C BEHIECTBAMH B COOTBETCTBHM C MHCTPYKLUUSAMH I10
BBINOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOTUYECKH 1€J1eCO00Pa3HOr0 MOBEJCHUS B OBITY U
TPYJIOBON JAESTEIBbHOCTH B IIEJIIX COXPAHEHHUS] CBOEr0 370POBbS, OKPYXAIOUIEH NPUPOAHON cpeabl U
JOCTUKEHHUSI €€ YCTOMYMBOIO pPAa3BUTHUS, OCO3HABATh OINACHOCTb TOKCHMYECKOTO JEMCTBHSI Ha >KUBBIE
OpPraHMU3MBI ONPEACIEHHBIX HEOPTAaHNYECKUX BEILECTB, MIOHMMas cMbIci nokasarens [1JIK;

Cc(OPMHPOBAHHOCTh YMEHMMA: OCYIIECTBIIATD IIeJICHANPABIECHHBIN MOUCK XUMUYECKON MHPOpPMAaLIUU B
pa3IMyYHbIX HCTOYHHMKAX (Hay4dHass M y4yeOHO-HayyHas JIMTepaTypa, CpeicTBa MaccoBOM HHpoOpManuu,
WuTepHer u napyrue), KpUTUYECKH aHAJIM3UPOBAaTh XHMHUYECKYI0 HH(pOpMaluio, rnepepadaThiBaTh €€ U
HCMOJIb30BaTh B COOTBETCTBHUHU C IMIOCTABJICHHOHN Yy4eOHOH 3a/1a4ei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne ni/n HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI Beero Konrponsubie  [pakruueckue g%ﬁ?ooBBal}I;),bme
padoThI padoThI pecypebi
Pa3nea 1. Teopernyeckue 0CHOBbI OPraHN4eCKOM XUMHH
11 [Ipeamer opranndeckoit xumuu. Teopus cTpoeHus 6
opraHnyeckux coequuenuit A. M. byriepona
Hroro mo paszneny 6
Pa3nea 2. Yraesogopoasbl
21 [IpenenbHble yriIeBOJOPOIbI — aJIKaHBI, 3
[IUKIIOATKAHbI
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 8 1
QJIKa/IUEHBI, aJTKUHBI
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 5
24 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 4 1
nepepaboTka
Hroro no paznery 20
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Crnuptsl. @eHon 7
39 KapOoHubHBIE COETMHEHMST: albJIeTU/Ibl U KETOHBI. 12 1
KapGonossie kucinotel. Cinoxubie 3Gupsbl. JKups
3.3 YrineBoasl 7 1
Hroro no pasneny 26
Pa3neu 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 10 1 2
Hroro no pasneny 10
Pa3znea S. BbicokoMoJIeKYJISIPHbIE COEINHEHUS
5.1 BricokoMoIeKyJISIpHbIE COCTUHEHUSI 4 1
5.2 PezepBHOE Bpemst 2
Hroro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 5




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 6
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 8 1
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 15 1 2
Hroro mo pazueny 29
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerammsr 17 1
2.2 Meranbl 17 1
Hroro 1o pasneny 34
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHKS B XUMUH. XUMUS U 5
' KHU3Hb
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
e . KonuyecTBo yacos DJICKTPOHHBIE
eMa ypoka ara u@poBbIe
n/n yp Beero Konrpoabnsie  IIpakTHyeckue fll3y'~1 CHUSI ::6[()];1; OBATEeNBLHEIE
padoThI padoThI pecypebi
1 IIpeamer u 3HaYeHUE OPraHUYECKON XMMHH, IPEICTABICHIE O 1 04.09.2023
MHOI000pa3uy OpraHNnYeCKUX COeIMHEHUH
DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoja (OCHOBHOE U
2. B036y')KI[éHHOG COCTOSIHMS ). BasieHTHBIC BO3MOKHOCTH aToMa 1 07.09.2023
yriepoja
3. Teopus crpoenust oprannueckux coequnenuit A. M. byrieposa 1 11.04.2023
Bunsl nzoMepun: CcTpykTypHas, IpOCTPaHCTBEHHASL.
4. DnekTpoHHbIE 3PPEKTH B MOJIEKYIaX OPraHHYECKUX 1 14.09.2023
COCIMHEHU I
5. [IpencraBnenne o kIaccu(pUKauy ¥ CUCTEMATHIECKAs 1 18.09.2023
HoMmeHkJarypa (IUPAC) oprannueckux BemecTB
6. Kiaccudukanus peakuuii B OpraHMuecKol XUMUU 1 21.09.2023
7 AJKaHBI: TOMOJIOTHYECKHH psizt, 001mas popmyia, HOMEHKIATypa 1 55.09.2023
,A30Mepus, pM3UUECKHe CBONCTBA,I0OTYYEHHE.
8.  XUMHYECKHE CBOMCTBA AJIKAHOB 1 28.09.2023
[Muknoankansl: oo1as popMyiia, HOMEHKIATYpa U U30MEpHUs,
9. 0CcOOEHHOCTHU CTPOEHHS U XUMHUYECKHUX CBOMCTB, CIOCOOBI 1 02.10.2023
[IOJIyYEHUS U IPUMEHEHUE
AJIKEHBI: TOMOJIOTHYECKHH psizt, 001mas Gpopmyia,
10, HOMeHKJIarypa,noiaydeHrne. CTpyKTypHast U [UC-TPaHC-U30MepHs 1 05.10.2023
AJIKEHOB
11 dusnueckre 1 XUMUYECKUE CBOMCTBA aJIKeHOB. [IpaBuio 1 09.10.2023
MapkoBHHKOBa
12 [IpakTrueckas pa(EOTa'?\fg 1 mo Teme "Ilonydenne sTuneHa u 1 1 12.10.2023
U3y4YEHUE €ro CBOMCTB
13 ANKagveHsl: CONPSKEHHBIE, N30JMPOBAaHHBIC, KyMYJIMPOBaHHBIE. 1 16.10.2023
OcoOEeHHOCTH 3IIEKTPOHHOTO CTPOCHHSI
14, XuMHYECKHE CBOMCTBA COMPSHKEHHBIX TUEHOB 1 19.10.2023




AJKUHBI: TOMOJIOTHYECKHH psif, obmas popmyina,

15| HOMEHKJIATypa, DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHUE 23.10.2023
MOJIEKYI, (PU3UYECKHE CBOHCTBA

16/ XuMH4YECKHE CBOMCTBA AJIKUHOB 26.10.2023

17 CucremaTtu3zanus U 0000IIEHHE 3HAHUH 110 TeMe 06.11.2023
ApeHBI: TOMOJIOTHYECKUH psiji, o01asi popmysa, HOMEHKIATYpA.

18| DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJ OeH301a 09.11.2023
U TOJIyOJ1a, MX (PU3NYECKHUE CBOWCTBA

19, XuMHYECKHE CBOMCTBA APEHOB: PEAKIMU 3aMELLECHUS 13.11.2023

20 Pemienne pacu€THbIX 3a7a4 Ha ONpeIeTICHUE MOJIEKYJIIPHOM 16.11.2023
(OpMYIIBI OPraHUIECKOTO BEIIECTBA
r

51 [ EHETHYECKas CBA3b MENKy PAsIHUHBIMH KJIaCCaMH 20.11.2023
YIJIEBOJOPOJOB

29 Pacuétel no ypaBHEeHUSIM XHMAYECKHX PEAKLUH. 53.11.2023
Cucrtemartu3zanus u 0000IIeHUE 3HAHUH 110 TeMe

23, Ilpuponnsiii ra3. [lomyTHble HeDTIHBIE ra3bl 27.11.2023
H & I

24 edTh 1 criocoOrl €€ nepepaboTku. [IpuMeneHne npoaykToB 30.11.2073
nepepaboTku HepTH

ycTeMaTu3aius u HUE 3HAaHUU 10 pa3zien
55 ? cTe 3aIl g o0o0mIeHue 3 0 pazzeny 04.12.2023
YT111eBOI0pOBI

26, KoHTponbHas pabota 1o teme "YriaeBogopoab!"” 07.12.2023
[IpenenbHbIe OIHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUN PSI,

27, obmias ¢popmyna, CTpOSHUE MOJIEKYJ, H30MEpHs, HOMEHKJIATypa, 11.12.2023
knaccudukanus, Gu3niecKue CBOMCTBa

28, XUMHUYECKHE CBOMCTBA MPEACIIbHBIX OJHOATOMHBIX CIIUPTOB 14.12.2023

59 ITpoctbie 3¢upbl: HOMEHKIIATYpa U U30MEPHsl, 0COOEHHOCTH 18.12.2023
(UBUYIECKUX M XUMUYECKHX CBOWCTB o
M :

30 HOTOATOMHBIE CIIMPTI: STWIEHIIAKOIL 1 IIHLEPHH, HX 21.12.2023
¢du3nveckre 1 XUMHYECKHE CBOMCTBA
o : i )

31 €HOJI: CTPOCHHE MOJIEKYJIbI, (U3NYECKHE CBOMCTBA 95 12.2023
ToxcuaHOCTh PeHOITa

32, CmocoObl moJTydeHHs ¥ MPUMEHEHHE PeHoIa 28.12.2023

33| Cucremartu3zanus u 0000IICHHE 3HAHUN TIO TeMe 08.01.2024

34, Anpaerujbl U KETOHBI: JIEKTPOHHOE CTPOEHNE KapOOHMIIBHON 11.01.2024




IPYIIIBL; TOMOJIOTHYECKHUE b, 00mast popmyia, usomepus u
HOMEHKJIaTypa

AJ'IBI[CI‘I/II[BI N KETOHBI: XUMHNYCCKHEC CBOﬁCTBa; p€akumu

35 15.01.2024
IIPUCOEANHEHHUS

36 OnHOOCHOBHBIE NpEEIbHBIE KAPOOHOBBIE KUCIIOTHI, 18.01.2024
0COOCHHOCTH CTPOCHHUS UX MOJIEKYJ

37 N3omepus u HOMEHKJIATypa KapOOHOBBIX KUCIIOT, UX 59 01.2024
¢du3nveckre CBOMCTBA

38 XHUMHUYECKUE CBOMCTBA MIPEEIbHBIX OJJHOOCHOBHBIX 55.01.2024
KapOOHOBBIX KUCJIOT

39 CrnosxHbie 3(UpPBI: TOMOJIOTUYECKUH psill, 00tmIas popmyia, 29.01.2024
M30MepHUs U HOMEHKJIATypa

40, Du3NYECKHE ¥ XUMUYECKHE CBOMCTBA 3(PUPOB 01.02.2024
Pemienne pacu€THbIxX 3a7a4: 10 YPAaBHEHUIO XUMUYECKOMN

41, peakuuu, HA OIpeeIIeHUEe MOJIEKYISIPHOMN (hopMyIIBI 05.02.2024
OpraHMYEeCKOI0 BEIECTBA

47 [TpakTuueckast pabota Ne 2. Pemenune skcnepuMeHTaTbHbBIX 08.02.2024
3ana4 1o reme "KapOoHoBble KucioTel. CroxxHble 3¢upsr” o

43 XKupsl: ctpoenue, pusnueckre 1 XUMUYECKUE CBOWCTBA 12.02.2024
(tuaponus)

m I'eneTndeckas CBA3b yriaeBOAOPOAOB U KUCIOPOICOACPKALINX 15.02.2024
OpPraHUYECKUX BEILECTB

45 Cucremarusanus u 00001IeHIE 3HAHHH 110 TeMe 19.02.2024

46 OO1as xapakTeprcTUKa YriIeBOI0B U Kiaccuurams 29 02.2024
YII€BOI0B (MOHO-, M- U TIOJIUCaXapUabl)

47 Monocaxapubl: (pu3NYECKUe CBOMCTBA U HAX0XK/IEHUE B 26.02.2024
IIpupoe

48 Jucaxapuipl: caxapo3a, MajibTo3a U JlakTo3a. Haxoxaenue B 59.02.2024
MIPUPOJIE U IPUMEHEHUE TUCAXAPUIOB

49 [Tonucaxapupr: CTPOEHNE MaKPOMOIIEKYII, buznveckue u 04.03.2024
XMMHUYECKHUE CBOICTBA, IPUMEHEHNE

50, IlonsiTHe 00 UCKYCCTBEHHBIX BOJIOKHAX 07.03.2024

51, Cucremaruzaius U 00001IeHHE 3HAHUH TI0 pa3IeTy 11.03.2024

n
5y Kontponbras padota mo teme "Kucnopoacoaepsxamme 14.03.2024

OpraHu4ecKkue coeAuHeHus"




AMUHBL: K1accuuKaiys, CTpoeHrue MOJIEKyI, oomast popmyra,

53 2 1 18.03.2024
M30MepHs, HOMEHKIIaTypa U (pu3nyecKue CBOWCTBA
AHUINH: CTpOEH 7|

54 pPOCHHE aHWJIMHA, OCOOCHHOCTH XMMUYECKHUX CBOMCTB 1 51.03.2024
aHUJINHA
AMUHOKH : K

cg 1 OKHUCJIOTBI: HOMEHKJIATypa ¥ H30MEpusi, PU3NICCKUE 1 01.04.2024
cBoiicTBa. OTIEIbHbBIC IPEICTABUTEIN O-AMUHOKHCIIOT

56 XuMHYECKHE CBOMCTBA aMUHOKHCIIOT, MX OMOJIOTHYECKOE 1 04.04.2024
3Ha4YeHHE aMUHOKHUCIOT. CUHTE3 U TUJIPOJIN3 MENTHIOB

57 bBenku Kak MpUPOJHBIE MOJUMEPHI; CTPYKTYPHI OEIKOB 1 08.04.2024

58 XUMHUYECKHE CBOWCTBA OEIKOB 1 11.04.2024
A30TcoiepKaIre reTepolUKINIeCKIEe COSTMHEHUS.

59, HyxkienHoOBbIE KHCIOTHI: COCTaB, CTPOCHHE U OHOJIOTHYecKast 1 15.04.2024
poJib

60 [IpakTuueckas padota Ne 3. Perenue sxcrepuMeHTaIbHBIX 1 18.04.2024
3a7a4 1o Teme "A30TcoaepiKaiiue OpraHuuecKue CoeTuHeHus" o

61 [TpakTrueckas padota Ne 4. PereHue 3KcriepuMeHTaATbHBIX 1 59.04.2024
3aja4 1o reMme "Pacrno3HaBaHre OpraHMYeCcKUX COeTUHEHUI" o
KonTponsHasg pabota o Teme "A30Tcoaepkaliue opraHniaecKmue

62 TPOJILHAA D Jepaatiie op 1 25.04.2024
COETMHEHHUS

63 OcHOBHBIE TIOHITHS XUMHH BRICOKOMOJIEKYJISIPHBIX COCTMHEHUM 1 02.05.2024
Y METOJbl UX CHHTE3a —II0JIMMEPHU3ALINs U MTOTUKOHACHC AU o

64 Ilnactmaccel. YTunu3anus u nepepaboTka niactuka.BomokHa 1 06.05.2024
IIpakTtrueckast padora Ne 5. Pemenue sxcrnepruMeHTaIbHBIX

65, P b p b 1 09.05.2024
3ama4 o reMe "Pacmo3HaBanue macTMacc U BOJIOKOH
O00011IeHNE U CUCTEMATH3aIM U3YYEHHOI0 MaTepHaja o TEME

66, o OO HUBT F3YHe p 1 13.05.2024

BricokoMONeKyIIsIpHbIE COETMHEHUS
67, (OO000IEHIE U CUCTEMATU3ALUS 3HAHUI 1 16.05.2024
68, (O000IEHIE U CUCTEMATU3ALIUS 3HAHUI 1 20.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KIIACC

e KounvecTBO 4acoB DJIeKTPOHHbIE
n/n Tewa ypoka Bcero Kourpoabubie @ IIpakTtuuyeckue Aara npposLIe
U3yYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi

Atom. CocTaB aTOMHBIX s/iep. XUMUYECKUH A1eMeHT. M30TonbI 1 04.09.2023
CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB, KBAHTOBBIC YHCIIA 1 07.09.2023
Pacnipenenenue 35eKTpOHOB IO ATOMHBIM OPOUTAIISIM 1 11.04.2023

4 DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 14.09.2023

" BO30YXIEHHOM COCTOSIHUH o

[Iepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX

5. anementoB Jl. 1. Menaeneesa, CBs3b C COBPEMEHHOM Teopueit 1 18.09.2023
CTPOEHHUsI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U

6. 00pa3zyeMbIX UMH MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U 1 21.09.2023
nepuoiam
Buner xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHUs

7. KOBAJIEHTHOW cBsi3U. BomopoaHas cBaA3b. MexXMOIIEKYIIIpHBIE 1 25.09.2023
B3aWMOJICUCTBHUS

8. BemectBa MOnEKyasspHOTO U HEMOJIEKYJIAPHOTO CTPOCHNA. Turnsl 1 58.09.2023
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA BEILIECTB

9. [TonsTHe 0 nucnepcHbIX cucreMax. IIpencrasienue o 1 02.10.2023
KOJUJIOUJHBIX pacTBOpPaX

10 HcTuHHBIE paCTBOPHI: HACBIICHHBIE U HEHACHILLICHHBIE, 1 05.10.2023
pacTtBopuMoOCTh. KpucTaimoruaparsl

11 PemeHH? 3a71a4 C I/ICHOJ‘IB?."O]?'aHI/IeM MOHATUH "MaCCOBa'f'I OIS 1 09.10.2023
pacTBOPEHHOTO BellecTBa', "MOJIIpHAs KOHLIEHTpalus

12, Knaccudukanus 1 HOMEHKIaTypa HEOpraHM4eCKHX BEIIeCTB 1 12.10.2023

13, Cucremarusanusa 1 0000IIeHNe 3HAHUN 110 TEME 1 16.10.2023
KonTponbnas padora no temam "CtpoeHue aToMma.

14 IIepunonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMUYECKUX 1 1 19.10.2023
anemenTtoB JI. 1. Mengeneesa", "CtpoeHue BemiecTna.
Mmuoroo6pasue BemiecTs"
Knaccugukanus XuMHUecKuX peakiuii B HEOpraHn4ecKou

15 OPraHNYeCKOM XMMHH. 3aKOH COXPAHEHUS MAaCChl BEUIECTB; 1 93.10.2023

3aKOH COXPaHEHUs U MPEBPALLEHUS SHEPTUH MPU XUMUYECKUX
peaKIusIX




Beruncienus no ypaBHEHUAM XUMHUYECKUX PEAKLIUU U

16 1 26.10.2023
TEPMOXUMHUYECKUM YPaBHEHUSIM

17 CKopocTh XMMHUYECKOH peakliuu, €€ 3aBUCUMOCTD OT Pa3IMYHbIX 1 06.11.2023
¢dakropoB. Katanus u karanu3aTropbl

18, T'oMOreHHBbIE ¥ reTepOreHHbIE PEAKIUU 1 09.11.2023

19, OOGpatumble 1 HEOOPATUMBIE pEaKIIMN. XUMHUECKOE PAaBHOBECHE 1 13.11.2023

0 n

20 IIpakTnueckas padora Ne 1 o reme "BnusiHue pasmvzvqube 1 16.11.2023
(bakTOpOB Ha MOJOKEHUE XUMUUYECKOT'O PABHOBECHS

21 DnexTponutuyeckas aucconuanus. CHUIbHbBIC U c1a0bie 1 20.11.2023
aneKTponuThl. CTEeNeHb JUCCOIUAIIUN

99 Honnoe [POM3BE/ICHHE BOJDL. Cpena BOAHBIX PaCTBOPOB. 1 23.11.2023
Bonopoansrii mokazarens (pH) pactBopa

53 IM'maponus coneit. Peakuu, mpoTekaromuye B pacTBopax 1 57112023
ANEKTPOJIUTOB
[TpakTuueckas pabota Ne 2 mo Teme "XuMHUECKHE PEaKIIUU B

24, P p Ne pearh 1 30.11.2023
pacTBopax EKTPOJIUTOB

55 OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakiuy. Baxkneinme 1 04.12.2023
OKHCJIUTENIN U BOCCTAHOBUTEIN

26, MeTo/ 3EKTPOHHOTO (J€KTOHHO-MOHHOTO0) OanaHca 1 07.12.2023

27, DJNEKTpOJIU3 pacTBOPOB M PACIIJIAaBOB BEIIECTB 1 11.12.2023

)8 CHCTeMa"TI/BauI/Iﬂ u 000011IeHIE 3HAHUH 10 TeMe ""XUMHUYECKHUE 1 14.12.2023
peakiuumn

29, KoHtponbHas paboTa 1o teme "Xumudeckue peakuun" 1 18.12.2023
[Tonoxenue HemetamioB B Ilepuoauueckoit cucreme

30, xummueckux daemeHToB J[. . MenaeneeBa u 0coOeHHOCTH 1 21.12.2023
cTpoeHus ux aromoB. Ouznyeckre CBONCTBA HEMETAIIJIOB

31 Bonopon: nonydenue, pusnueckue 1 XUMHYECKHE CBOUCTBA. 1 25 12,9023
Maapuast

39 ["asiorensl: Hax0X/I€HUE B npupoze, COCOOBI OTy4EHUS, 1 28.12.9023
¢bu3nyeckrue 1 XuMHUYeCKHe CBOMCTBA

33 l"anorenoBomopoabl. BaxkHelime Kucaopoacoaepxaiime 1 08.01.2024
COEMHEHUSI TAJIOTEHOB U CIIOCOOBI MX MOTY4YEHUS
Kucnopox: nabopaTopHble U MPOMBINUIEHHBIE CIIOCOOBI

34, momyudeHus, pu3NUECKUe U XUMUYECKUEe cBoricTBa. O30H. 1 11.01.2024
IIpuMeHeHHe KUCIopoia U 030Ha

35/ Cepa: HaXOXKJIEHUE B IPUPOJIE, CIIOCOOBI MOIYUCHUS, 1 15.01.2024




(bu3nUYeCcCKre U XUMUYECKIE CBOHCTBA

CepoBonopo, cynbduasl .Kucinopoacoaepkamine coeTnHeHUs

36 o i 1 18.01.2024
cepbl. OCOOEHHOCTH CBOMCTB CEPHOM KUCIIOTHI
A3OT: HaX0XJIeHHE B IPUPO/IE, CIIOCOOBI MOIYUYECHUS

37 A PHPOAE, © YHCHHA, 1 22.01.2024
(bu3nUecKre U XUMUYIECKUE CBOMCTBA. AMMUAK, HUTPHUIBI
Kucnoponconepxkamue coequaerus a3ora. OCOOCHHOCTH

38, CBOWMCTB a30THOM KUCIOTHI. [[puMeHenue azora u ero 1 25.01.2024
COEMHEHHI
dochop: HaAXOKICHHUE B IPUPOJIC, CIIOCOOBI MOTYICHHSI,

39 M 1 29.01.2024
(dbuznvecKkue u XumMuieckue coiictra. Dochuas u Gochun

40 Oxcunst hocdopa, pochopconepxarmue kucaotel. Comun 1 01.02.2024
dhochopnoii kuciotel. [Ipumenenne Gocdopa u ero CoeTMHCHUIA. T
VYrnepos: HaxoXJIeHHE B PUPOIE, aJUIOTPOIHBIE MOIU(DUKAIINH;

a1 PO 8 PHPORE, P AHQHKALIAH; 1 05.02.2024
(u3HUecCKre U XUMUYECKUE CBOKCTBA, IIPUMEHEHUE
Oxcn nepoaa(ll), okcup yrnepoaa( 1V 0JIbHAsI KUCJIOTA U

42, Oemayrnepona(ll), oxena yraepona(lV), yr 1 08.02.2024
e€ conu
Kpemuuii: HaxoxxJ1eHUE B IPUPOJIE, CIIOCOOBI TOTYyUEHUS

a3 P A PHPOAC, YHCeHHA, 1 12.02.2024
(bu3HYecKre U XUMUIESCKIE CBOHCTBA

44, Oxcun kpemuusi(1V), kpeMHUEBast KUCITOTA, CUITUKATHI 1 15.02.2024

45 Cucremarusanus u 00o01ieHue 3nanuii mo teme "Hemerammsr" 1 19.02.2024

46, KonrtposabHas pabdora no reme "Hemeramis!" 1 22.02.2024
[Tonoxxenue metamioB B [lepruoaudeckoii cucTeMe XUMHYIECKHIX

47, »snemMeHTOB. OCOOEHHOCTH CTPOESHUS AIEKTPOHHBIX 000JI0UEK 1 26.02.2024
aTOMOB METAaJUIOB
O6mue ¢pusznyeckue cBoiicTBa MeTaiyioB. [Ipumenenue

4g OOmmCd p 1 29.02.2024
METAJIJIOB B OBITY Ml TEXHUKE

49 CnnaBbl MeTaJIOB. Koppo3us meTamioB 1 04.03.2024
DNEeKTPOXUMHUYECKUHN Psijl HAMpsDKeHW MeTaiioB. Oomue

50 P PAL Harp - 1 07.03.2024
CHOCOOBI OTYyYEHUS] METAIIOB
O6mas xapakrepuctuka MetaioB |A-rpynms [leproanueckoit

gq CHCTEMBI XHMHYECKHX DJIEMEHTOB. Hatpuii u xanuii: nony4yeHue, 1 11.03.2024
¢bu3nyecKkre u XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX R
BEILIECTB U UX COCAUHEHUMN
O6mas xapakrepuctrka MetayuioB ||A-rpynmst [lepuoanaeckoii
CUCTEMBbI XUMHUYECKHUX JIEMEHTOB. Maruuii 1 KanbLuii:

52 ! 1 14.03.2024

noJrydeHue, PU3nIecKue U XUMUIECKHE CBOICTBA, IPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUHN




AJNIOMHHHUI: TIOTy4eHue, (PU3NYeCKre U XUMHUUECKUE CBOMCTBA,

53 1 18.03.2024
IIPUMEHEHHE

54 AmMdoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHIA ATFOMUHUSA, 1 51.03.2024
TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX TPUMEHEHUE

o

55 IIpakTrueckas PaGOTa Ne 3. Pemenue BKCHepIgMeHTaJIBHBIX 1 01.04.2024
3a1a4 1o TeMme "MeTaibl TJIaBHbIX HOArPYIIT

56 Obmas XapaKTEPUCTHKA METAILIOB no6ounbIx noarpynn (b- 1 04.04.2024
rpyni) [leprognyeckoi CUCTEMbI XUMUUECKUX 3JIEMEHTOB

57 duznueckre 1 XMMUYECKHE CBOMCTBA XpOMa U €ro COCIMHEHU, 1 08.04.2024
UX IPUMEHEHUE

53 Baxkueiimmue COGI[I/IH?HI/ISI Mapranua. [lepmanranar kanus, ero 1 11.04.2024
OKHUCJIUTENbHBIE CBOKWCTBA

59 duznueckre 1 XMMUUYECKHE CBOMCTBA )KeJle3a U €r0 COCUHEHUM. 1 15.04.2024
[Tonyyenue u mpruMEHEHHUE CIUIABOB JKeJe3a

60 dusnuecKkre 1 XMMUIECKHE CBOMCTBA MEAHN U €€ COSTUMHEHUMN, UX 1 18.04.2024
MIPUMEHEHHE

61 du3nuecKrue 1 XMMUYECKHE CBOMCTBA IIUHKA U €T0 COEAMHEHUH, 1 59 04.2024
WX IpUMEHEHHUE. [ HIPOKCOKOMIUIEKCHI IIMHKA

62 9606IH€HI/{'6 Y CHCTEeMaTH3aIis U3Y4YeHHOT0 MaTepuasa mo TeMe 1 55.04.2024

Meraibl

63, KouTponbnas pabora no teme "Metamib" 1 02.05.2024

64 XUMHUECKOE 3arpsi3sHEHUE OKPYKAIOIIEH CPEIbl U €T0 1 06.05.2024
MOCJIE/ICTBHS

65 Xumus U 310pOBbE UeI0BeKa. JIEKApCTBEHHBIE CPEICTBA 1 09.05.2024

66 Xumus numy. Ponb Xumun B 00eCcTieYeHIH MUIIEBOM 1 13.05.2024
0€301acHOCTH

67 XUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MHHEPaTbHbBIE 1 16.05.2024
ynoopeHus

68 Cucremartuzanus u 0000IIeHHE 3HAHUN TIO TeMe 1 20.05.2024

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






