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MMOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1Mo XMMHHM Ha YpOBHE CpelHero obimiero oOpa3zoBaHus pa3zpaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpa3zoBanuu B Poccuiickoit
@enepanun», TpeOOBaHMH K pe3yiabraTaM oOCBoeHHs (enepanbHO  00pa3oBaTEIbHON
nporpamMmsl cpenHero obmero odpazoanus (POIT COO), npeacrasiennbix B denepaibHoM
rocynapctBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npernonaBaHus
ydueOHOro mpeamera «XuUMHs» B 00Opa3oBaTelIbHBIX opraHm3anusx Poccuiickoii deneparum,
peayIn3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOIPAMMBbl, 1 OCHOBHBIX MOJIOKEHUHN «CTpareruu
pasButusa BocnuTanusi B Poccuiickoii denepaunn Ha nepuoxn o 2025 roga» (Pacnopsixenue
[IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIUIyONEHHOTO H3yYeHHUs 3aHMMaeT BaKHOE MECTO B CHCTEMeE
€CTeCTBCHHO-HAYy4HOTO oOpaszoBanusi ywammxcs 10-11 xmaccoB. HM3ydenue mnpemmera,
peamu3zyeMoe B yCIOBUAX JIU(B(GEpPEeHIUPOBAHHOTO, MNPO(UIBHOTO OOYYEeHHUs, MPU3BAHO
obecnedunTh OO0IIE00pa30BaATENbHYI0O U OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIS aJanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSM XKH3HU B COIMyME, a
TaKXKe IS MPOAOJDKEHHsT OOy4YeHHsT B OpraHU3alUsaX Npo(ecCHOHAIBHOTO 00pa3OBaHHS, B
KOTOPBIX XMMHUS SBJISIETCS OAHOM U3 MPHOPUTETHBIX JUCITUTUINH.

B mporpaMMe no XuMuUM Ha3Hau€HUE MpeAMeTa «XHUMHUS» IMOJIy4aeT HOApPOOHYIO
UHTEpPIIPETAIMI0O B COOTBETCTBUM C OcCHOBomousaratomumu nosnoxenusmu ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJepKaHus, Pe3yIbTaTOB O0yYeHUs U TPEOOBaHUN K YPOBHIO
MOATOTOBKHU BBIMYCKHUKOB. CBUAETEILCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBHITIOTHSEMbIC
POTrpamMMOil 10 XUMHH (QYHKIIUU:

¢ HH(POPMAIIMOHHO-METOIMYECKasl, pealu3alysi KOTOpPOW o0ecredrnBaeT IMOJyYeHHE

NPEICTaBICHUS O IIESAX, COJACPKAHWU, OOIICH CTpaTeruu OOY4YEHHUs, BOCIIUTAHHS U
pa3BUTHA OOYYAIOIIMXCS CPEACTBAMU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npoduis;
® OpraHM3alMOHHO-TUIAHUPYIOIIasi, KOTOopasi MpeyCMaTpUBaeT ONpejeieHre: MPUHIIUIIOB
CTPYKTYPUPOBAaHUS M  TIOCJIEJOBAaTEIbHOCTH M3Y4YEeHUs Yy4yeOHOro Mmarepuaia,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHK; MOJAXOA0B K (POPMUPOBAHUIO
COJIEp’KaTeIbHOM OCHOBBI KOHTPOJII M OIEHKHM 00pa3oBaTeNbHBIX JOCTHKEHUN
o0yyaroImuxcsi B paMKax MUTOTOBOM aTTecTallud B (hopMe €IMHOr0 rocylapCTBEHHOIO
HK3aMeHa M0 XUMHHU.

[IporpamMma asnst yrinyOn€HHOTO U3y4eHUS! XUMUU:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s13aTeNIbHOE JUIsl U3YUEHHUS B

paMKax  OTHENbHBIX  MpOQuIeH, IpegycMaTpuBaeT  pacHpelelieHue U
CTPYKTYPUPOBAaHHUE €0 IO KJIAcCaM, OCHOBHBIM COJIep KaTeNbHbIM JIMHUAM/pa3ienam
Kypca;

e 1aT NMPUMEPHOE paclpesielieHne y4eOHOro BpPEeMEHH, PEKOMEHIYEeMOro sl M3y4eHHUs
OTJIEIbHBIX TEM;

e [Ipe/iIaraeT NMPUMEpHYIO MOCIeA0BaTENbHOCTh U3yUeHHUsI Y4eOHOTr0 MaTepHaia ¢ yu€ToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

® TaéT METOAMYECKYI0 MHTEpPIpPETAlUI0 LEeJIeil M 3agad H3y4deHMs] NpeaMeTa Ha
yriay0ln€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
o0riero oOpa3oBaHus, COACPKATEIbHON XapaKTEePUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOI 00pa30BaTeNbHOM MpPOrpaMMbl CPEIHEro o0Iero odpa3oBaHuUs
(IMYHOCTHBIX, METANPEAMETHBIX, MIPEIMETHBIX), a TaKXKe C YI4ETOM OCHOBHBIX BHJIOB
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y4eOHO-TIO3HABATENbHBIX JEHCTBUI OOYydYalolmerocs I0 OCBOCHHUIO COJEpIKaHUs
IpeaMeTa.

I[ITo Bcem Ha3BaHHBIM NO3ULUSAM B MpOrpaMMe IO XHMMHHM IPELyCMOTpEHA
MIPEEeMCTBEHHOCTh C OOY4YeHHEeM XHMHH Ha YpOBHE OCHOBHOIO o00Imiero oOpa3oBaHus. 3a
mpenejaMu  yCTaHOBJICHHOW MPOTrpaMMOM IO XUMHUHU  00s3aTeNIbHON  (MHBapHAHTHOM)
COCTABIISIIOLICH COAEp)KaHusl yueOHOTo npeaMera «XUMHUsS» OCTaéTcsi BO3MOKHOCThH BBIOOpa €ro
BapUATHUBHOW COCTABJISAIONICH, KOTOpas TOJKHA ONPEIENATHCA B COOTBETCTBUU C HAIlPaBJICHUEM
KOHKPETHOTO POt O0ydeHHS.

B cootBerctBuu ¢ koHuentyaibHbiMA mnojoxkeHusMu PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro U YriIyOJEHHOTO ypOBHEH B cucteMe MU hepeHIupOBaHHOTO 00yYeHHS Ha
YpOBHE CpeHero o0miero oopa3oBaHusl XMUMHs Ha YPOBHE YIIIyOJEHHOTO M3y4YEHHs HalpaBJieH
Ha pealu3ali0 MPEEeMCTBEHHOCTH C TMOCIEAYIOIIUM JTalloM MOJIY4YeHHS XUMHYECKOIrO
o0pa3oBaHMsl B paMKaxX HW3Y4EHHUS CHEUHMAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKUX
TMCLIMIUIAH B By3aX M OpPraHU3alMiX CPEIHEro MpodecCHoHanbHOTO 00pazoBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO TNPEMMYILIECTBEHHO Ha pacUIMpeHue u
yriayOJlieHne TEOPEeTUYECKOM W MPaKTUYECKOW TOATOTOBKM OOYYaroIIMXCs, BBIOPABIINX
orpenenéHHBINA Mpodmib 00ydeHHs, B TOM YUCIE C NMEPCHEKTUBON MOCIEIYIOIIETO MOTyYeHUs
XUMHAYECKOT0 00pa30BaHus B OPraHU3alMsIX IpodeccnoHanbHOro oopazoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii ®I'OC COO K mIaHUpPYEeMBIM pe3ylbTaTaM OCBOEHUs (eaepaibHOU
00pa30BaTeNbHON MPOTrpaMMbl CPETHETr0 OOIIET0 OO0pa30BaHUSA WM3YYEHHE IMpeaMeTa «XHUMHS»
OPHEHTHUPOBAHO TaKK€ Ha PEHICHUE 33124 BOCIUTAHUS U COLMAIBHOTO Pa3BUTHS 00YJarOIIHXCS,
Ha GOPMHPOBAHUE Y HUX OOIIEHHTEIUICKTYaJIbHBIX YMEHUN, YMEHHUH PallMOHATIN3AIMHA Y4eOHOTO
Tpyga ©  OOOOMIEHHBIX CHOCOOOB  JIEATENbHOCTH, HWMEIOIUMX MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisitoliuMu  nipeMera «XUMHUS» Ha YPOBHE YINIYOJEHHOTO WM3YyUEHHUS SIBIISIFOTCS
yrayOnénnuble Kypebl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumusi». Ilpu
OIpeJIeJIEHUH TOAXO0J0B K OTOOpY M CTPYKTYPHOM OpraHM3aluu COIEp)KaHUs 3THX KypCcOB B
porpamMMme Mo XMMHUH 3a ocHOBY HpuHATH nojoxeHus GPI'OC COO o paznuuusax 6a30Boro u
yrayOaEHHOTO YPOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas m HeopraHuueckas
XUMHUSD» COCTABIIIET COBOKYITHOCTb MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeaMeTa. DTa CUCTeMa 3HAHUU MOIy4aeT OINpenelEéHHOE TEOpPEeTHUECKOe
JIONIOJTHEHHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbIIMK  00BEM
¢akTonoruueckoro Marepuana. Tak, Ha yrnmyOlI€HHOM ypOBHE M3y4eHMs Ipeamera oOecredyeHa
BO3MOXXHOCTh 3HAYUTEJIBHOTO YBEIWYEHHUS 00bEMa 3HAHMW O XMMHMYECKUX DJEMEHTaX u
CBOMCTBAaX MX COEJAMHEHUN Ha OCHOBE PACHIMpPEHUS U YIrIyOJeHUs MpPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUS PEAKIMi, pacCMaTpUBaEMBbIX C
TOUYKH 3pEHHUS] XUMHUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[leprognueckoit  cuCTeMbl XMMHUYECKMX  JJIEMEHTOB  0a3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABIECHUSAX O CTPOEHUU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKU 3pEHMsI DHEPreTMYECKHX HM3MEHEHHH NpH e€ oO0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKM 3peHHs] MexXaHu3MOB e€ oOpa3oBaHus. l3ydyeHue THUIOB peakIMid JIOTOJIHACTCS
(dbopMUpOBaHHEM NPEACTABIECHUN 00 3JEKTPOXUMHUECKUX MpoLeccax U 3JIEKTPOIN3€ PaciyiaBoB
U pPAcTBOPOB BEMIECTB. B Kypce OpraHM4YecKOol XWMHHU MPU PACCMOTPEHUU PEAKIIMOHHOMN
CIOCOOHOCTH COEIMHEHUH yJensercss 0coboe BHUMaHKUE BOIpocaM 00 3JIeKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKLuil.
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Ocoboe 3HaueHHe MMEeT TO, YTO Ha COJEepKAaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO ypOBHS
M3YYCHHS JUIS KIACCOB OMpeneN€HHOro mpoduiis (TIaBHBIM 00pa3oM Ha HUX CTPYKTYpy U
XapakTep JOMOJHEHUH K 00Iel CUCTeMe MPEeIMETHBIX 3HAHWH) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMersl. Tak, Hampumep, B COJEp)KaHUU IpeaMeTa g KJIacCOB XUMHUKO-(U3HUECKOTO
npoduias 0oJbIoe 3HaUYeHHWE OyAyT MMETh DJIEMEHTBI YUYEOHOro MaTepHasia Mo OOIIeH XUMUU.
[Ipu w3ydeHum npeaMera B JAAHHOM CIydae akKIEHT OyAeT caelaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (U3UKE: aTOMHO-MOJICKYJISIPHAS TEOPHUS
(MonexynsipHasi Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MAacChl M SHEPruu, 3aKOHbBI
TEPMOJUHAMUKH, dJIEKTPOJIN3a, MPECTABICHUS O CTPOSHUH BEIIECTB U APYTOE.

B 10 ke Bpems B collep>KaHUU MpeAMETa sl KJIACCOB XMMHUKO-OMOJIOTUYECKOT0 MPOodus
0oJbIIMK yHeTbHBIA Bec Oy/eT UMETh OpraHuyeckas XuMmus. B aToM ciydae mpenocraBisieTcs
BO3MOKHOCTB JJ1s1 00jiee 00CTOATEIBHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aliuy KIETKHA KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OCIKH, YIJIEBOJAbI, HYKICHMHOBbIE KHUCIOTHI U Apyrue. [Ipu stom
3HaHHUA O COCTaBe M CBOMCTBAaX MPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CITy’KaT OCHOBOM JUIsI U3YUEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, TBIXAHUS, TTHIICBAPEHHUS.

B muane ¢opmupoBaHuS OCHOB HAyYHOTO MHPOBO33PEHHSI, OCBOCHHS OOIIEHAYYHBIX
METOJIOB TIO3HAHUS U OTIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbIX 3HAHUW U3YYEHHUE IIpeaMeTa
«XuMHg» Ha YrayOJaEHHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU
IpeaMeTaMu, BXOSIIMMH B COCTaB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAYYHBIE TPEAMETHI»,
«MaremaTuka u uHopmatuka» 1 «PyccKkuil sI3bIK U TUTEPATYPa.

[Tpu uzyyenun yueOHOro mpeamera «XUMHUS» Ha YriayOJIEHHOM ypOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO W cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3aaadyeit
MIEPBOCTEIICHHON 3HAYUMOCTH SIBISIETCS (OPMHPOBAHHWE OCHOB HAYKHM XHUMHH KakK OOJIACTH
COBPEMEHHOT0 EeCTECTBO3HAHMSI, MPAKTHUUECKON JEeATENbHOCTH YeJIOBeKa W OJHOr0 U3
KOMITOHEHTOB MHPOBOM KyJIbTyphl. Perienue 3Toil 3a1aun Ha yrayOJa€HHOM YpPOBHE H3yudeHUs
IperMeTa NpernoaraeT peaan3aluio TakuX Lesei, Kak:

e hopMupoOBaHKE MPEICTABICHUI: O MaTePUATLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSX H
MO3HABAEMOCTHU SIBIICHUI MPUPOJIBI, O MECT€ XUMHH B CHCTEME €CTECTBEHHBIX HAyK W
e€ Benylled ponu B 00eCleYeHNH YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA: B PELICHUU
npoOJeM HKOJIOTUYECKOM, YHEPreTHYeCKOil M MHUIIEBOW Oe30MacHOCTH, B PAa3BUTHU
MEJWIIMHBI, CO3/JaHWM HOBBIX MATEPHAJIOB, HOBBIX WCTOYHHKOB DJHEPIHH, B
o0ecrieueHNH palroHaIBLHOTO MPUPOIONONB30BaAHUS, B dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEJIOBEKA, a TAKXKe SKOJIOTHYECKH 0O0CHOBAaHHOIO
OTHOILIEHHSI K CBOEMY 3/10POBBIO U MIPHUPOJIHON Cpesie;

®OCBOGHHME CHCTEMbl 3HAaHHUH, JIeKAIMX B OCHOBE XUMHUECKOW COCTaBISIOLIECH
€CTECTBCHHO-HAYYHOW KapTHHBI MUpA: (YHIAMEHTAIBHBIX ITOHATHH, 3aKOHOB W
TEOPHI XHMHH, COBPEMEHHBIX TIPEJICTABICHUI O CTPOCHWW BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYJISIPHOM, 0
TEPMOJUHAMHYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX
peaKmuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M JAMCIIEPCHBIX CUCTEMaX, 00 OOIInX
HAyYHBIX TPHUHIUATIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

e popMupoBaHWe y OOy4YalOIMUXCA OCO3HAHHOTO TOHWUMAaHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XUMHYCCKHX 3HAHUH JUISI OOBSICHEHWS KIIOYEBBIX HJICH W TIpoOiieM
COBPEMEHHOW XWMUU, AN OOBACHEHUS W TPOTHOZHPOBAHUS SBICHHMA, HWMEIOIUX
€CTeCTBEHHO-HAYYHYIO TPHUPOJY; TI'PAaMOTHOTO pELIeHHs MpoOJeM, CBSA3aHHBIX C
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XUMHEH, IIPOTHO3MPOBAHMS, AaHAIM3a U OLEHKUM C IO3ULHUM 3KOJIOTHYECKON
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM JAEATEIBHOCTH YElIOBEKa,
CBSI3aHHOW C XHWMHYECKHM IPOM3BOJACTBOM, HCIIONB30BaHMEM M TepepaboTKON
BELIECTB;

e yriay0OJeHHe TMpEeACTaBIEHUNH O HAYYHBIX METOAAaX IMO3HAHUS, HEOOXOAMMBIX IS
nproOpeTeHus] yMEHHIH OpUEHTHPOBATHCSA B MUPE BEUIECTB U OOBSICHEHUS! XMMUYECKUX
ABJICHUM, UMEKIIUX MECTO B MPUPOJE, B NPAKTUYECKOM JEATEIBHOCTH U
MTOBCEHEBHOM KU3HH.

B muane peanuzanuy  NEpBOOYEPEIHBIX BOCHUTATENBHBIX M PAa3BUBAIOIIUX (YHKIHUN
LEJIOCTHOM CHUCTEMBI CPEJHEro OOIIero 0O0pa3oBaHUS MPH W3YUYEHHH IMpeaMeTa «XUMHs» Ha
yriay0aEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh MPHOOPETAIOT TaKKE LENH U 33a4u, KaK:

® BOCIIMTaHUE YOSKAEHHOCTH B MO3HABAEMOCTH SIBIICHUI TPUPO/BI, YBKEHUS K MPOLIECCY
TBOpUYECTBA B OO0JACTU TEOPETHUECKUX U MPUKIAJAHBIX HCCIEAOBAHUN B XUMHH,
dbopMUpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUSI HAYKHU;

®pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IEYeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE NMO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  (GOpPMUpPOBaHHE Y  HHUX  CO3HATEJIBHOTO  OTHOLIEHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIENTHON
pohecCuOHANBHOM U OOILECTBEHHOW N1EATENbHOCTH, OTBETCTBEHHOIO OTHOILIEHUS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e hopMupoBaHHE YMEHH ¥ HABBIKOB pa3yMHOTO IPHUPOJOIOIB30BAHHS, PpA3BUTHE
9KOJIOTHYECKOH  KYJNbTYpbl, IpUOOpEeTEeHHWE  OmbIiTa  OOIIECTBEHHO-MOJIE3HON
DKOJIOTHUYECKOM 1E€ATENBHOCTH.

OOmiee 4yuClIO YacoB, MPEIYCMOTPEHHBIX Ul M3Y4YEHHsS XUMHM Ha YIIyOJI€HHOM YpOBHE
cpenHero ofmiero odpaszoBanus, cocraBnsieT 204 gacos: B 10 xmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 vaca (3 yaca B Heen0).
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COILEPKAHUE OBYYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI OPraHNYeCKOH XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMHH, TMPEICTaBIEHHE O MHOro0Opa3uu
OPraHUYEeCKUX COCIUHEHUM.

DNEKTPOHHOE CTPOEHHE aTroMa YIiiepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUSI.
BasieHTHBIE BO3MOXHOCTH aTOMa yriiepoja. XUMHUYECKas CBA3b B OPraHUYECKUX COECIMHEHUSX.
Tunbel TuOpUAM3aMKd aTOMHBIX OpOHTajel yriaepona. MexaHU3Mbl 00pa3oBaHUs KOBAJCHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIETITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OopOuTaineil, 6- u
n-cBsi3u. OauHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKYJax
opranuueckux BemecTB. [lonaTue o cBo60JHOM panukale, Hykiaeodue u snexkrpodure.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpeMeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HAaUEHHE TEOPUH CTPOCHMSI OPIraHUYECKUX COCTUHEHUI.
Monekynsipable U CTpYKTypHbIe (opmynbl. CTpyKTypHbIE (QOPMYIBl PAa3IUYHBIX BHIOB:
pa3BépHyTas, CoOKpall€HHas, ckenerHas. WM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IIPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(PQPEKTbl B MOJEKYyJIaX OpPraHUYECKUX COEAUHEHUN
(MHIYKTUBHBIA U ME30MEPHBIN dPPEKTHI).

[IpencraBnenue o knaccudukanuu oprannyeckux BemiecTs. [lonarue o GpyHKIIMOHATBHOM
rpynme. 'omonorus. ['omonoruueckue psapl. CucremaTuyeckas HOMEHKIIATypa OpraHu4eCKUX
coenunennit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIIBHBIX MPEICTABUTEICH.

OcoOenHoct ¥ Kiaccupukauus  OpraHMYecKux  peakuumid.  OKHCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YEHMsI BEIECTB U UX IPEBPALICHUNA: 03HAKOMIIEHHE C
oOpa3aMy OpraHMYecKHX BEIIECTB W MaTepualaMHd Ha MX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYEeCKHWX BEUIECTB MpH HarpeBaHuu (TUiaBieHHe, OOyIJIMBaHUE U  TOPEHHE),
KOHCTPYMPOBAHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

YriaeBoaopoasbl.

Anxkanbl. ['omonoruueckuit psji aakaHoB, obmas GopMyia, HOMEHKIATypa U U30MEpHsL.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP>-TMOPHAM3ALMSA ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUecKue CBONCTBA ATKAHOB.

XVMHYECKNE CBOWCTBA AJIKAHOB: PEAKIIMM 3aMELIEHUS, N30MEPU3aLluK, IETUIPUPOBaHUS,
UMKIU3alUY, TNHpOJIM3a, KpekuHra, ropeHus. IlpeacraBneHue o MexaHM3ME peakuuit
PaAuKaIbHOIO 3aMEIICHHUS.

Haxoxnenue B npupojie. CriocoObl MOTy4eHUS U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMEHKIaTypa U nzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKUX CBOMCTB MalbIX (LMKJIONPONAH, NHUKIOO0yTaH) M OOBIUHBIX (LMKIIOMEHTaH,
LMKJIOTE€KCaH) IUKI0anKaHOB. CriocoObl MOMY4YeHHs U TPUMEHEHNE [TUKII0aIKaHOB.

Anxkensl. ['omonoruueckuil psija ankeHoB, oOuias ¢popmysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, Sp’-TMOpUIM3allis aTOMHBIX OpOMTasIei
yriepona, 6- u n-cBsi3u. CTpyKTypHasi M reoMeTprdeckas (Iuc-TpaHc-) n3omepus. Ousndeckne
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: pPEAKUMM MPUCOCAUHEHUS, 3aMEUICHUs B O-
IIOJIOKEHHWE TpU JBOMHON CBsI3W, NMosiMMepu3auuu U okuciaeHus. IIpaBuwio MapkoBHMKOBaA.
KayecTBeHHBIE peakiiuy Ha ABOMHYIO CBsI3b. CIOCOOBI MOMYYEeHUs U IPUMEHEHHUE aJTKEHOB.
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Anxanuensl.  Knaccupukanumss — ankaameHoB — (CONpsDKEHHBIE,  M30JIMPOBAaHHBIEC,
Kymyauposanuvie). OCOOCHHOCTH  AJIIEKTPOHHOTO CTPOCHHS M XMMHUYECKUX  CBOMCTB
CONpsKEHHBIX JUeHOoB, 1,2- u 1,4-npucoenunenue. Ilonnmepusanus CONpsKEHHBIX JUEHOB.
CriocoObl oJTy4eHHsl U IPUMEHEHUE AJIKaJAUEHOB.

Anxunsl. 'omonoruyeckuil psj ajJlkuHOB, o0mas GopMyia, HOMEHKIATypa U U30Mepusl.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl JIKHHOB, SP-TMHOPHAM3ALUS aTOMHBIX
opbutaneii yriaepojga. DduU3MYECKHE CBOWCTBA AaJKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IIPUCOECTUHEHUS, TUMEpU3alMK U TPUMEpPHU3alMU, OKUCIeHus. KuciaoTHble cBOMCTBa alKHHOB,
HMMEIOLUX KOHLEBYIO TPOMHYIO CBsA3b. KauecTBeHHBbIE peakuu Ha TPOHHYIO CBs3b. CrlocoObI
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoopo/sl (apeHsl). 'oMonornyeckuii psja apeHos, obmas popmyia,
HOMEHKJIaTypa U M30MepHUs. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYINbI OeH30J1a.
@dusnuecKkue CBOMCTBAa apeHOB. XHWMHYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: PEaKIHU
3aMelIeHUs] B OEH30JIbHOM KOJIbLIE M YTJIEBOJOPOAHOM pATUKAJE, PEaKUUU MPUCOECTUHEHUS,
OKHCJIEHHE ToMOoJIoroB 6en3ona. IlpeacraBinenne 06 OpUEeHTHPYIOLIEM JIEHCTBUM 3aMECTUTENEH
B OCH30JIbHOM KOJIblLIE Ha IpUMeEpe alKUJIbHBIX PaJMKaloB, KapOOKCHIIBHON, TMAPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TanoreHoB. OCOOEHHOCTH XMMHYECKHX CBOWCTB CTHPOJIA.
[Momumepuzanust  ctupona.  CrocoObl  TMOMydeHHST W TPUMEHEHHE  apOMAaTHYECKUX
YIJIEBOJJOPOJIOB.

[Tpuponnsbiii ra3. Ilonyrusle HedTsHble ra3pl. Hedth u €€ nmpoucxoxnenue. KameHHsbIi
yroiib U TPOAYKTHl ero mnepepadorku. CriocoObl mepepadoTKu He(TH: TEepPeroHKa, KPEKWHT
(TepMUYeCKH, KaTalIuTU4eCKHii), pudopMuHr, nuponus. [Ipoaykrsl nepepaboTku HEPTH, UX
IIPUMEHEHHE B IPOMBIIIIJICHHOCTU U B OBITY.

I'eneTrueckas CBsA3b MEX]ly Pa3JIMUHBIMU KJIacCaMU YIJIEBOIOPOIOB.

DJNEKTPOHHOE CTPOEHUE TaJOrEHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakuuu 3aMenieHus
rajjoreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIIy, HAHOTPYMIy, aMuHOrpymmy. J[leficTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOTO pacTBopa IEnoud. BsaumopeiictBue
JUTaJOr€HAJIKAaHOB C MarHueM M IUHKOM. IIoHATHE O METaynIoOpraHHYECKUX COEIMHEHUSIX.
Hcnonb30BaHne TajlOr€HIIPOU3BOJIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE W IpPHU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHHUs BEUIECTB M MX MPEBpAIllEHUN: H3ydCHHE
(u3NYeCcKUX  CBOMCTB  YyIJIEBOJAOPOJNOB  (PacTBOPUMOCTh),  KAa4ECTBEHHBIX  peaKlUi
YTJI€BOIOPOOB PA3IMYHBIX KJIaccoB (oOeciBeunBaHHe OPOMHOM WM MOJIHOM BOJABI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJECHCTBHE AalETWIEHa C aMMHA4YHbIM pacTBOPOM OKCHAA
cepedpa(l)), xkauecTBeHHOE OOHapyXeHHE YIJIepoAa W BOJOpPOJAa B OPraHMYECKUX BEIIEeCTBax,
MOJIyY€HUE ATHJIEHA W U3YYEHHE €ro CBOMCTB, O3HaKoMiieHHe ¢ Kosulekuusmu «Hedtb» u
«Yromp», ¢ oOpa3smamu IUJlacTMacc, KaydykKOB U PE3HHbI, MOJEIMPOBAHUE MOJIEKYI
YIJI€BOJIOPOAOB U TaJIOTEHIIPON3BOJHBIX YITIEBOJLOPOOB.

Kucnopoacoaepxamnye oprannyeckue coeiMHEHMA.

[IpenenbHble onHOATOMHBIE cOUpPThl. CTpoeHue MoJieKyn (Ha NpuUMepe MeTaHojda M
sTanoina). ['oMonorudeckuit psja, odmas ¢popmyna, n30Mepusi, HOMEHKJIATypa U KJIacCH(pHUKAIHA.
@u3nyeckue CBOICTBAa NPEENbHBIX OJHOATOMHBIX CHUPTOB. BoOAOpoaHBIE CBS3M MEXKIY
MOJIEKYJIaMH ~ CIIUPTOB. XHMHUYECKHE CBOWCTBA: pPEAKIMH 3aMEIleHus, JAeTuapaTaiui,
OKHCJICHHS, B3aUMO/ICHICTBIE C OPraHUYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CIUPTHI. [leiicTBHME STaHONIAa M METAaHOJA HAa OPraHMU3M YEJIOBEKa.
CriocoOblI 1osTyyeHus 1 IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.
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[TpocTeie »upsl, HOMEHKIATypa U uzomepus. OcoOeHHOCTH (HU3UUECKUX M XUMUYECKUX
CBOWCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHIVIMKOJIb W TAUUEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaklUMM 3aMEUICHUs, B3aMMOJIEUCTBHE C OPraHWYECKMMH M HEOPraHMYECKUMU
KHCJIOTaMH, Ka4eCTBEHHAsl peakiusi Ha MHOTr0aTOMHbIe crupThl. lIpencraBienue o MexaHu3Me
peakiuii HyKieopuIbHOro 3amerneHus. JleiicTBue Ha opraHu3M denoBeka. CrocoObl oTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIIBI M OEH30JIBHOTO sJIpa.
dusndeckue cBoicTBa (heHoma. OCOOCHHOCTH XUMHYECKHX CBOWCTB ¢eHona. KauecTBeHHBIS
peakuuun Ha ¢eHona. ToxcuuyHocTh ¢enHona. CrocoObl MOTy4YeHHS M TIpUMeHeHue ¢eHoma.
®enondpopMmanbaeruaHas cMoa.

KapOoHunbpHBIE COCIMMHEHUST — albJCTHUABl W KETOHBL. DJIGKTPOHHOE CTPOCHUE
KapOOHUIIBbHOU Tpymmbl. ['oMoyiormueckue psibl aabACTUIAOB W KETOHOB, oOmmias (opmyna,
n3oMepus M HOMeHKiarypa. dusnueckue CBONCTBAa albJETHAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBAa aIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE albJIeruaoB,
KaueCTBEHHbIC peakiuuu Ha anpiaeruabl. CrocoObl MOJIy4eHHs M MPUMEHEHHE AallbJIETUIOB U
KETOHOB.

OaHOOCHOBHBIE Tpe/elbHble KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepuss U HOMeHKIaTypa. DPu3WYecKUe CBOHCTBA OJHOOCHOBHBIX
MpeeIbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBS3M MEXKIy MOJICKYJaMH KapOOHOBBIX
KHCIIOT. XHUMHUYCCKUE CBOWCTBA: KUCJIIOTHBIC CBONCTBA, PEaKIHs 3TCPUPHUKAIUU, PEAKIHH C
y4acTHEM YTIIEBOJOPOAHOTrO pagukana. OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX d(upax. MHOrooOpa3ue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEIPEICIbHBIX U apPOMATHYCCKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHCIIOT, THUAPOKCUKAPOOHOBBIX KHCIOT. [IpeacTaBUTEN BBICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBas, TMATbMUTUHOBAS, OJICMHOBAs, JUHOJNEBAS, JUHONEH08ds KUCIOThL. CrocoObl
MOJIy4EHUs U TIPUMEHEHHEe KapOOHOBBIX KHCIIOT.

Cnoxnsie 2¢upsl. 'omonmornueckuit psia, odmas hopmysa, Uu3oMepust 1 HOMEHKIIaTypa.
du3nuecKre U XMMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U HIEIOYHOU cpejie.

Kupsl. Ctpoenue, puznueckue U XUMUYECKHE CBOMCTBA >KUPOB: THAPOIU3 B KHUCIOW U
mesnouHou cpene. OcoOEHHOCTH CBOMCTB KUPOB, COAEPKAIIUX OCTATKH HETIPEACIbHBIX KUPHBIX
KUCHO0T. JKupsl B Ipupoe.

MBIIa KaK COJTH BBICIINX KapGOHOBBIX KHCIIOT, HX MOIOIIEe IeiCTBHE.

OO6mass xapakTepucTuka yrineBoaoB. Kiaccudukanus yrieBogoB (MOHO-, IU- U
nonrcaxapuasl). MoHOcaxapuabl: TIIOK03a, (pyKTo3a, TajakTo3a, pudo3a, JAE30KCHpHOO3a.
@usnyeckue CBOWCTBA M HaxOXkJAeHWe B npupoae. PorocuHTe3. XUMHUYECKHE CBOWCTBA
[JIIOKO3bl: PEAaKIUU C YYaCTHEM CIHMPTOBBIX U  alNbJErMJHOM TpYII, COUPTOBOE U
MOJIOUHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bI, €€ 3HAYCHHE B IKHU3HEACSITEIHbHOCTU
opranu3ma. Jlucaxapuisl: caxapo3a, MajbTOo3a U JakTo3a. BoccraHaBmuBaomue u
HEBOCCTaHABIIMBAIOIIUE aucaxapuapl. [wapomn3 aucaxapunoB. Haxoxkaenwe B mpupone u
npuMeHenue. [lommcaxapunapl: Kpaxmal, MIMKOTeH M 1esuitono3a. CTpoeHue MaKpOMOJEKYII
KpaxMaja, TJIMKOT€Ha M Ueiono3bl. Du3ndeckue CBOWCTBAa KpaxMmajga W LEJUTIOJIO03bI.
XUMUYECKUE CBOMCTBA Kpaxmaja: THAPOJIN3, KAaYEeCTBEHHAas peakuus ¢ UOoA0M. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: THAPOIIN3, MOTyYeHHe 3pUpoB 1eTo03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, all€TaTHBIN MIEK).
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OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS! BELIECTB U MUX IPEBPALLEHUI: pacTBOPUMOCTH
pa3aMYHBIX CHMPTOB B BOJE, B3aMMOJEICTBHE ASTaHOJA C HATPUEM, OKUCIEHHE ATHIIOBOTO
CIupTa B aibJEeTWJ Ha PACKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE OSTHUIIOBOTO CIIMPTA
JUXPOMATOM Kalis (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIMU Ha
anpaerusl (¢ ruapokcuaoM quammunacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmnepuna
¢ rugpokcusiom menu(ll), xumMmuueckue cBOMCTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJEUCTBHE
pactBopa Tioko3bl ¢ ruapokcunom Meau(ll), B3aumopeiicTBue kpaxmasnaa ¢ HMOJOM, PEIICHUE
AKCIIEPUMEHTAIBHBIX 337a4 1o TeMaM «CrupThl U peHonb, «KapOboHoBbie KUCIOTHI. CI0KHBIE

3hUpB».
A3oTcojepiKanue OpraHnyecKkne coeTuHeHusl.
AMUHBI — OpraHuYecKkHe TPOHW3BOIHBICE aMMuaka. Kiaccudukanus aMHHOB:

annpaTHUeCKue U apoMaTUYeCcKHe; NIepBUYHbIC, BTOPUYHbIE U TpeTUYHbIe. CTpPOEHUE MOJIEKYII,
obmas ¢opmyna, U3oMepus, HOMEHKIaTypa U (pusnueckue cBoiicTBa. XMMHUECKOE CBOMCTBA
ann(paTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAaHHE, B3aMMOACWCTBHE IMEPBUYHBIX
aMMHOB C a30TUCTON KHCIoTON. COIM aNKUIaMMOHUS.

AHUIMH — IpeJICTaBUTENIb aMUHOB apomMaThueckoro psaa. Ctpoenue anuinuHa. B3aumuoe
BJIUSIHUE TPYII aTOMOB B MOJeKyje aHWwiInHAa. OCOOEHHOCTH XMMHMUYECKHUX CBOMCTB aHMJIMHA.
KayectBeHnHble peakiuu Ha aHWIUMH. CrnocoObl MOJTy4YeHUs U NpUMEHEHHe anudaTrudeckux
amMMHOB. [losryueHue aHWIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknarypa u  uzoMepus. OrthenbHble IPEICTaBUTENN  O-
aMUHOKHCJIOT: IVIMLMH, anaHuH. Pusnueckue CBOMCTBA aMUHOKHUCIIOT. XMMHUYECKUE CBOWCTBA
AMMHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COEIUHEHMH, peakUus MOJMKOHIEHCAIUH,
oOpa3oBaHMe MENTUAHON CBs3U. buonorndyeckoe 3HadeHne aMUHOKHUCIOT. CHHTE3 U THIPOIIN3
MENTH]IOB.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTopuyHas W TpPETHYHAs CTPYKTypa
0enkoB. XUMHUECKUE CBOMCTBAa OEJIKOB: T'MIPOJIN3, JACHATypalus, KaueCTBEHHbIE pEaKkIUH Ha
O€eNKH.

OKCHepUMEHTAJIbHbIE METO/Abl W3Y4YEHMs BEIECTB M UX IpEeBpallleHUil: pacTBOpEHUE
0enKOB B BOJIE, JIeHAaTypalusi OEJIKOB MPU HarpeBaHUU, IIBETHbIE PEaKIMU Ha OEJKH, pelieHue
OKCIIEPUMEHTAIBHBIX 3a/lad II0 TeMaM «A30TcoAepXkKalllue OPraHUYECKHUE COCOUHEHMS» WU
«Pacro3HaBaHye OpraHNYEeCKUX COCTUHEHUIN.

BbicokomosiekyisipHbIe cCOeTMHEHUSI.

OCHOBHbBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alluu, CpelIHss MoJeKkyispHas macca. OCHOBHBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJIMMEPU3ALUs U TOJIMKOHICHCALIMSL.

[TomumepHbIe MaTepUabl. [Tnactmaccel (monu3TUIIEH, MIOJIUIIPOIIUJIEH,
MOJIMBUHWIXJIOPHI, MOJIUCTUPOI, MOJUMETUIIMETAKpUJIAT, NOJIUKAapOOHATHI,
noJudTUIeHTepedTanaT). Y TUian3anus 1 nepepaboTka riacTuka.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHME Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHBIE (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BHUCKO3a, AlleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpoH U JIaBCaH).

[Tonmumepsl  crenuanbHOrO  Ha3HaueHUs  (TeyoH, KeBiap, dSJIEKTPOIPOBOAISIINE
MOJINMEPBI, Oropa3iiaraeMble MOJIUMEPHI).
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OKCIEPUMEHTAIbHBIE METOAbl M3YUEHHS BEIIECTB M UX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3iaMu TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
SKCIIEPUMEHTAJIBHBIX 331a4 110 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOH».

Pacuérnble 3amaun.

Haxoxnenne MonekynsapHOi (popMyIbl OpraHMYECKOro COeTMHEHHS TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKJEHHE MOJEKYISIPHOU (POPMYIIBI OPraHUYECKOTro
coequHeHUsT Mo Macce (00bEMy) MPOOYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (macce,
00BEMY) MPOIYKTOB pEaKlUU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POpMYIIbI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB HWJIM CIOCOOOB IOJYYEHHUS,
OIIpEIEIICHUE JI0JIM BBIXO/A MIPOYKTA PEAKLUU OT TEOPETUUECKHU BO3ZMOKHOIO.

MexnpeamMeTHbIe CBS3H.

Peannzanusi MeXIpEeIMETHBIX CBA3€U MPU M3YYEHUM OpraHumdyeckor xumuu B 10 kiacce
OCYILECTBIISICTCS 4Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHM, TPUHATHIX B OT/IEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHA: SBJICHHME, HAY4YHbIH (DakT, TuUmoresa, TEOpHs,
3aKOH, aHAJIW3, CHHTE3, Kiaccu(uKamus, HAOMIOACHUE, M3MEPEHHE, SKCIIEPHUMEHT, MOJEIb,
MO/IEJINPOBaHUE.

®usuka: marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKUN
yYpOBEHb, BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, (U3MUYECKHUE BEITUYMHBI,
€IMHULIBI U3MEPEHNUS, CKOPOCTb, FHEPTUS, Macca.

Buonorus: kierka, opraHus3M, 3KOocUCTeMa, Ouocepa, MeTabonn3M, HAacIeICTBEHHOCTD,
aBTOTPO(HBIA W TEeTepOTPO(HBIM THUIT NUTAHUSA, OpOoKEHUE, (OTOCHHTE3, JbIXaHHE, OCIKH,
YTJIEBOJIbI, dKUPbI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpacdus: mones3Hpie HCKOMaeMble, TOILIUBO.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
Marepuaibl U3 HICKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.
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11 KJTACC
OBIIAA U HEOPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYecKuil 3nemMeHT. M3oTomnbl. CTpoeHue 31eKTpOHHBIX
000JI0YEeK aTOMOB, KBAHTOBBIC 4YHCIA. JHEPreTMYECKHEe YPOBHU M MOJYPOBHU. ATOMHBIE
opbutanu. Knaccupukamus XMMUYECKUX DJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnipenenenue
ANIEKTPOHOB IO AaTOMHBIM OpOHTANsIM. OJIEKTPOHHbIE KOH(MUTYpali aTOMOB 3JEMEHTOB
MIEPBOTO—4YETBEPTOTO TEPUOJOB B OCHOBHOM U BO3OYKIEHHOM COCTOSHHM, JJICKTPOHHBIC
KOH(HUTypaIi HOHOB. DIEKTPOOTPULIATEIEHOCTb.

[lepuonnueckuii 3axkoH u llepuogumueckas cucrema xumudeckux anemeHToB J[.H.
MengeneeBa. CBs3b NEpUOAUMYECKOTO 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpHEH CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHUs CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M O0Opa3yeMbIX MMM IPOCTHIX U CIOXKHBIX BEIIECTB IO IpymnrnaMm u
nepuoaam. 3HaueHue nepuoaudeckoro 3akona J[.M. Menneneena.

XumHuueckasi CBs3b. BUIbl XMMUYECKON CBSI3U: KOBAJICHTHAsl, MOHHAs, METAJNINYECKas.
MexaHu3mbl 00pa30BaHUsl KOBAJCHTHOW CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPTHs
u nnuHa cBs3u. [lonspHocTh, HaNPaBIEHHOCTh M HACKIIIAEMOCTh KOBaJIeHTHOM cBsi3u. KpaTHble
cBA3U. BonoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP W BaJEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C MX T'€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMepe COSAMHEHMH S3JEMEHTOB BTOPOTO
Mepuoa).

[IpencraBineHne O KOMIUIEKCHBIX —coeauHeHusix. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTeib, JHMraHAbl. 3HAuYeHHWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPJAMHAILIMOHHOW XUMUHU.

BemiectBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO CTpPOEHUs. THIbl KpHUCTaNIMYECKUX
peIéToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[TonsiTue o nucnepcHbIX cucreMax. McTuHHble pacTBopsl. [IpeacraBienue 0 KOIOMIHBIX
pactBopax. CriocoObl BbIpaX€HHs] KOHIIEHTPAllMUd pPAcCTBOPOB: MaccoBas [J0Jis BELIECTBa B
pacTBope, MoJiipHas ~ KOHIEHTpaunus. HachlllleHHble U HEHAaChIIIEHHbIE  pPacTBOPHI,
pacTBopuMOCTb. Kpucramioruaparst.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIECTB. 1pHUBHAJbHbIE Ha3BaHUS
OTJIENbHBIX MPEICTABUTENEH HEOPTraHUUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKUX PEeaKIfil B HEOPraHN4eCKOW U OpraHM4ecKord XUMHUH. 3aKOH
COXPAHEHHs MACChl BEIIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS SHEPTMM NPU XUMHUYECKHX
peakuusx. TertoBsle 3 HeKTb XUMUUECKUX peakluil. TepMOXUMHUECKUE YPaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PakTopoB. 'oMOreHHbIE
U TeTeporeHHble peakunu. Karanus u kaTaau3aTopsl.

ObparuMble W HeoOpaTUMble peakluu. XuUMHuYeckoe paBHoBecue. KoHcTaHTa
XMMHUYECKOT0 paBHOBecHsA. DakTOphl, BIUSIOLUIME HA IOJIO)KEHHE XMMHMUYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJI€HHE M KOHIIEHTpAIMM BEIIECTB, y4acTBYIOIIMX B peakuuu. [Ipunnun Jle
[arenbe.

OnexTponutnyeckass aucconuanus. CuibHble M cialble  27eKTposuThl.  CTeneHb
nucconuanuu. Cpena BOAHBIX pacTBOPOB: KUCIIOTHAsl, HEMTpalibHAas, LIEN04YHas. BomoponaHslii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiinn nonnoro oomena.
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OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE ~ peakiuu. CreneHb okuciaeHus. OKUCTUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA. BakHEHIIME OKHCIUTENU U
BOCCTAHOBUTENIN. METO/ 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIN3 PACTBOPOB U PACIUIABOB BEIIECTB.
OKCIEpUMEHTAIbHBIE METOJAbl M3Y4YECHHMS BEIIECTB M HUX MPEBPALICHUN: DPa3I0KECHHE
MEPOKCUIA BOJIOPOJA B IMPUCYTCTBUU KATAIM3aTOPA, MOJEHM KPHUCTALIMYECKHUX PELIETOK,
IIPOBE/ICHUE pEAKIMA HMOHHOIO OOMEHa, OIPEJEIEHUE CpeAbl pPAacTBOPOB C IIOMOIBIO
WHUKATOPOB, U3YUCHHUE BIMUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIUu U
MIOJIOKEHNE XUMHYECKOTO PaBHOBECHSL.

Heopranuveckasi xummusi.

ITonoxenue HemerawioB B Ilepuoandeckoil cucTeMe XUMHYECKMX dieMeHToB J[.M.
MenzaeneeBa U OCOOCHHOCTH CTpOEHHS MX aromoB. (Du3nyeckue CBONCTBA HEMETAJUIOB.
AJIOTpOTINS HEMETAJIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

Bonopon. Ilomyuenue, ¢puzndeckue M XUMUYECKUE CBOWMCTBA: PEAKIUU C METAUIAMH H
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupojie, cnocoObl moiydeHus, (GU3MuecKue U XUMHYECKHE
cBoMcTBa. ['aoreHoBOOpOIbl. BakHelue KUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOTrCHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOTY4YeHHsI rajdoreHoB. [IpumeHeHue rajioreHoB u
HX COCUHEHMUIA.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINUICHHBIE CHOCOOBI MOTYYEHHS! KUCIOPOA.
®usznueckue M XHUMHUYECKHE CBOMCTBA M IPUMEHEHHUE KuciIopoga U o30HA. Okcuiabl u
MIEPOKCHUIBI.

Cepa. Haxoxnenue B TpHUpPOIE, CHOCOOBI IMOJMy4YeHHUS, (PU3UUYECKHE M XHUMHUYECKUE
coiictBa. CepoBogopon, cynbdunasl. Oxcun cepoi(IV), oxcun cepoi(VI). Cepuucras u cepHas
KHCIOTBI U WX coiu. OCOOCHHOCTHM CBOHCTB CEpHOM KHCIOTHL. [IpuMeHeHHE cephl u e
COCIMHEHU.

A3zor. Haxoxnaenue B mpHpoje, CHOCOObI TONy4deHUs, (U3NYECKUE U XUMUYECKUE
cBOMcTBa. AMMMaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI U HX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHIL. [IprMeHeHue a3oTa M ero coeAuHeHuH. A30THBIE
yI00peHuUs.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MOIy4deHHUs, (PU3NUYECKHE U XUMHYECKUE
cBoiictBa. @ochuast u dochun. Oxcuasr dochopa, dochopHas kuciora U €€ COJu.
[Ipumenenue docdopa u ero coenunennit. @ochopHelie yroopeHus.

VYrnepon, HaxoxIeHue B Tpupone. AinmorpomHble Moaupukanuu. DuUznyecKue u
XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3zoBaHHBIX yriepoaoM. Oxcun yriuepona(ll),
okcua yrinepona(IV), yrompHas kuciota M €€ coiau. AKTUBHPOBAHHBIM Yroib, aacopOLus.
Oymiepensl, rpadeH, yriepogHsle HaHOTpYOku. IIprMeHeHHMe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJIOM, H €r0 COEAUHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MoMydeHus, (pu3nveckrue U XUMHYECKHE
cBoiictBa. Okcun kpemHus(I1V), kpeMHueBas KUCIOTa, CHIIMKATHL. [IpuMeHeHne KpeMHUsI U €ro
coequHeHmnil. CTekIio, ero MmojiydeHue, BUAbI CTEKIIA.

[Tonoxenue metamioB B [leproauueckoil cucTeMe XMMUYECKUX 3J1eMeHTOB. OCOOEeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue pusnyeckue cBOWCTBAa METAIIIOB.
[Ipumenenue MetansoB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMUYECKUNA psifl  HampsbkeHuH MerauioB. OOmue crmocoObl  MOTydeHUs
METAJUIOB: THAPOMETAIUTYPIrHs, TUPOMETAIUTYPIUs, dNeKTpoMeTamtyprus. [lonsarue o koppo3uu
MeTauoB. CriocoOb! 3aIUThI OT KOPPO3HUH.
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Obmas xapakrepuctuka metamioB [A-rpynmel Ilepuonudeckoil cUCTEMbl XMMHYECKHX
aneMeHTOB. Hatpuii u xanuii: monmy4yenue, Gu3NYeckue U XMMHUYECKHE CBOMCTBA, MPHUMEHEHHE
IIPOCTBHIX BEUIECTB U UX COCIUHEHUM.

O6mas xapaxkrepuctuka MetamoB IIA-rpynnsl [lepuoaudeckoid cucTeMbl XHUMHUYECKUX
9JIEMEHTOB. MarHuii M KalblMid: MonydeHue, (U3MYECKHe M XUMHYCCKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUH: TONydyeHue, (GU3nYecKue U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BelIeCTBA M €ro COoeAUHEHM. AMQOTEpHBIE CBOWCTBA OKCHIAa M THUIPOKCHIA ATFOMHHUS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHUSL.

OO6mas xapaktepuctuka MeTasioB nobounbix noxarpynn (b-rpymm) Ilepuoanueckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOWCTBA XpoMa U ero coeuHeHui. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U JUXpOMATBHI, UX OKUCIMUTEIbHBIE CBOMICTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

®u3nueckue M XHMMHUYECKHE CBOMCTBA MapraHila M €ro CoeluHeHHi. Baxueimme
coenunenus Mmapranna(ll), mapranua(IV), mapranma(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHCIUTEIbHBIE CBOKWCTBA.

®du3nuecKue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coequHeHn. OKCUIbl, TUAPOKCHUIBI U
comu xene3a(ll) u xeneza(Ill). [lonyuenne u npuMeHeHHe Kele3a U ero CIIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeruHeHui. [lonyuenne nu npumeHenrne
MeIU U €€ COCIMHEHNN.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCHJIa IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa U ero COeIMHEHUN.

OKCHEepUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX IPEBpALlEHUN: H3Yy4YEHUE
00pa3loB HEMETaUIOB, TOpeHHe cepbl, (ocdopa, xenmeza, MarHus B KUCIOPOJE, M3yUeHHE
KoJuleKuMu «MeTtamibl M CIUIaBbl», B3aMMOJEHUCTBHUE IIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METAJUIOB C BOJOM (BO3MOXHO HCIIOJIb30BAaHHE BUAECOMATEPHAJIOB), B3aMMOACUCTBUE LIMHKA U
JKeJe3a ¢ pacTBOpaMy KUCIIOT U IIEJI04Yel, KaUeCTBEHHBIE PEaKI[MM Ha HEOPTAHMYECKUE aHUOHBI,
KaTHUOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJECUCTBUE TMAPOKCHIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KUCIOT M ILEIOYEH, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «l aJloreHsI»,
«Cepa u e€ coeJUHEHU», «A30T U (Hocop U X COeTUHEHHS», «MeTalbl TJIaBHBIX MOATPYII»,
«MeTtanbl MOOOYHBIX MOATPYIII».

XUMUA ¥ 5KU3Hb.

Ponp xumun B oOecrieyeHHH yCTOWYMBOIO pa3BUTHUs yenoBedecTBa. [IoHATHE O Hay4HBIX
MEeTOoAaX II03HaHMS MW METONOJIOTMM HAy4yHOro HcciaefnoBaHusa. HayuHble TPUHIUIBI
OpraHM3aly XUMUYECKOro MpOou3BOACTBA. [IpoMbIIIIEeHHBIE CITOCOOBI MOMYYEHHUS] BaXKHEUIINX
BELIECTB (Ha MpUMepe IMPOU3BOJICTBA aMMMaKa, CEPHOW KHMCIIOTHI, MeTaHoa). [IpombliieHHbIe
CMOCOOBI MOJTYYEHHUS! METAIJIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHUE OKpPYKaIoUIe cpeabl U
ero nocneacTBus. Ponb XuMuu B 06ecrieueHu SHepreTHYecKoil 6€30macHoCTH.

XuMmHus M 300poBbe 4YenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuna umcnosb30BaHUSA
JIEKapCTBEHHBIX IpenaparoB. Poyib XUMUU B pa3BUTHUU MEIULIUHBL.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib xumuu B obecriedeHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapgromepHsie cpeacta. bertoBas xumus. IlpaBuna Oe3omacHoro
UCIOJIb30BAaHUS MPEnapaToB OBITOBOM XMMHUU B MIOBCEITHEBHON KU3HH.

XUMHUS B CTPOUTENBCTBE: BaYKHEHIIINE CTPOUTEIbHBIE MaTeprabl (LIEMEHT, OETOH).
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XuMHS B CeITbCKOM X03sicTBe. OpraHudecKre U MUHEPAIbHBIC YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Matepuaisl
JUIS 3NEKTPOHUKU. HaHoTexXHOMOrnH.

Pacuérnble 3anaun.

Pacuérbl: macchl BemiecTBa MM 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIINX B PEaKIMU BEIIECTB, MacChl (00bEMa, KOTMYECTBA
BEIIECTBA) MPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB MMEET IpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBa) MPOJIYKTa pEaklUU, €CIM OJAHO U3 BELIECTB JaHO B BHUJE PacTBOpa C
ONpeACIEHHON MacCOBOW JIOJEM PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJM U MOJSPHOMU
KOHLIEHTpAllUM BEIIECTBA B pPAaCcTBOpPE, AOJM BbIXOJAa IMPOJIYKTa pEaKUUU OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpHU W3ydeHUH OOLIeH U HEOPraHWYEeCKOH XUMHH B
11 xmacce ocymiecTBiIsieTcsl 4epe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK U MOHITU, TPUHATBHIX B OTJIEIBHBIX MIPEAMETAX €CTECTBEHHO-HAYUYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAYYHBIH (DakT, TUmoTe3a, TCOPHs,
3aKOH, aHaluu3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTb, HAOIIOJEHUE, U3MEpPEeHHE,
9KCIIEPUMEHT, MOJIeJIb, MOACIUPOBAHUE.

®usnka: marepusi, MUKPOMHUP, MaKpOMHUp, aToM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKHl ypOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHUE BEIEeCTBA, WJCAIbHBIN ra3, (QU3NYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEpEeHUsi, CKOPOCTb, PHEPTHs, Macca.

Bbuonorus: kimerka, opraHu3M, OJKocHcTeMa, Ouocdepa, MerabonmM3M, MakKpo- H
MUKPO3JIEMEHTBI, OENKU, KHUPbI, YIJIEBOJbI, HYKJIEUHOBBIE KHUCIOTbHI, (PEpMEHTHI, TOPMOHBI,
KpyroBOpOT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepanbl, TOpHBIE MOPOABI, MOJIE3HBIE HCKOMAaeMble, TOIUIMBO, PECYPCHI.

TexHosOrNA: XMMHUYECKass POMBILIUIEHHOCTb, METAJUIYPIUsl, CTPOUTEIIbHBIE MAaTEpPHAIIbI,
CEJIbCKOXO3SICTBEHHOE MPOU3BOJACTBO, TMHINEBas IMPOMBIIIIEHHOCTh, (apMaleBTU4YecKas
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€PHAJIOB, dJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
XUMHUH HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHUA IpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHEro ooOImero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCHICKON Tpa)TaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIPEIEIICHUIO;
HaJIMYMe MOTHUBAlMM K  OOYYEHHIO; TOTOBHOCTh U  CIOCOOHOCTH  OOYyYarommxcs
PYKOBOJICTBOBATbCSI MPUHATHIMH B OOIECTBE MpaBWJIaMU M HOPMamH MOBEICHUS; HalM4He
MIPABOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYphI; CIOCOOHOCTh CTAaBUTh LIEIU M CTPOUTH KU3HECHHBIE
IUJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAaMeTa «XHUMHs» OTPaKaloT cPOPMUPOBAHHOCTD
OIIbITa [TO3HABATEJILHON U MPAKTUYECKOMN AESITENbHOCTH O0y4aroUIMXcs B MPOLIECCE pealn3aliu
00pa30BaTeNbHON JICATEIIEHOCTH.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS MpenMeTa «XUMUS» OTPaXaroT chOPMHUPOBAHHOCTH
OTIbITa MO3HABATENILHON U MPAKTUYECKON AESITENbHOCTH O0yUYaIOUINXCs B MPOIIECCe pealn3aliu
00pa30BaTeNbHON IeATEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUS:

0CO3HAHMSI 00YUJAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBOXKEHUS K
3aKOHY U [IPaBOIOPSIIKY;

MPEJICTABICHUS. O COLMAIBHBIX HOPMAaX M MPaBHJIAX MEXIUYHOCTHBIX OTHOILIECHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEIBHOCTH NP CO3/IaHUHU YUEOHBIX ITPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
[P aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMU
XUMHH;

YBa)XEHUSI K IPOILIECCY TBOpPUECTBA B 00JIACTU TEOPUM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yNbTaT JIMTENbHBIX HaOIIOJCHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B TMOJIYYEHHMM U TIOCJIEIYIOIEM aHaju3e
MH(}OpPMAaLIUY O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEACHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIIEeHHs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJAEHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3MLIMN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U € YIETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:
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MOHMMAaHUS [EHHOCTEH 370pOBOr0 M 0€30macHOro oOpasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOIOfICHHSI TIPaBMWII OE30MACHOTO OOpAIEHHUs ¢ BEIICCTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH, B TPYIOBOM JE€ATEIbHOCTH;

MOHMMAHMsI [EHHOCTH TPaBWI WHAWBUIYAILHOTO ¥ KOJUIEKTUBHOTO 0E30I1acHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3/J0POBbIO U KU3HU JIOJCH;

OCO3HAHHUA TOCHEACTBUM W HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOIr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIEOBATENbCKON  JESTEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTHE B PEUICHWU MPAKTHUUYECKUX 3a7a4 COLUAIbHON
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO Mpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI IO XUMHUH;

YBaXEHUS K TPYLY, JIOJAM TPYyla U pe3yJibTaTaM TPYJI0BOM eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpaeKTOpuH 0Opa30oBaHUS,
Oymymieit mpodeccuu U peann3aui COOCTBEHHBIX KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0rHYECKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUYECKUX MPoOeM, BIUSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHXKCHUN XUMUU JJIS PEUICHUS] BOTIPOCOB
palMOHAIBHOTO IPUPOIONOIB30BAHUS;

AKTHUBHOTO HENPUITHUS JEWCTBHM, NMPUHOCIIIMX BpEA OKPYKAIOLIEH NPUPOJHOM Cpene,
YMEHHUS TPOTHO3UPOBATh HEOIATONMPHUITHBIE YKOJIOTHUYECKHE TMOCIEICTBUS MPEANPUHUMACMBIX
JNENUCTBAN U NMPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOIO MBIIUICHHS, 3KOJOTMYECKOM KYIbTYpbI, OIbITA
NESATEIbHOCTH  JKOJOTMYECKOM HAMNpPaBIIEHHOCTH, YMEHHUA pPYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHOW, KOMMYHUKATUBHON U COIMATILHOM MIPAKTHUKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MPOTUBOCTOATH UJICOJIOTHH XeMOo(poouu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAyKd U
00I1I1eCTBEHHON MPAKTUKH;

MOHUMAaHUs CHeNu(PUKA XUMHUU KaK HayKd, OCO3HaHus e€ ponu B (opMuUpOBaHUHU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHHSI, CO3/IaHUHU IIETIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIIeM
MUpE KaK O €IMHCTBE IMPHUPOJbI U YEIOBEKA, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnu TpodIeM COXpaHeHHS TPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM IMBHWIM3AIUU: B €&
T'YMaHUCTHYECKOW HAIPaBIEHHOCTH M Ba)KHOH pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHON
KYJIbTYpPBI, B pEIICHUH IT00AIBHBIX MTPOOJIEM YCTOHYHBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPHEBOA,
SHEPTeTUYECKOW, THUIIEBOM M HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreueHnn yCIOBUN YCTICIITHOTO TPyAa U YKOJIOTHIECKA KOM(DOPTHOM KU3HH KKIOTO UYJIeHa
oO1ecTna;
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€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOAOB II03HAHUA,
UCTIOJBb3yEMBIX B €CTECTBEHHBIX HayKaxX, COCOOHOCTH HCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOUCXOIAIIMX B HEM H3MEHEHHIH,
YMEHUs JenaTb 000CHOBAaHHbBIE 3aKJIFOUYEHUS HA OCHOBE HAYUHBIX ()aKTOB U UMEIOILMXCS JaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BaTh XUMUUYECKHE 3HAHUSA Ul peleHus mpolieM
B PEANIBHBIX )KU3HEHHBIX CUTYaLHX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUW [0 XUMHH B COOTBETCTBUU C JKM3HECHHBIMHU
MOTPEOHOCTSIMHU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mpodeccrnoHaTbHON
JEATEIILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHUS IPOTPAMMBbI 1O XHMHUHU Ha YPOBHE CPEIHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HAYUMbIC JUIsI (POPMHPOBAHUS MHUPOBO33PCHHUS OOYUYAIOMIMXCS MEKIUCIUIUIMHAPHBIC
(MeXMpeMeTHBIC) OOIICHAYYHBIC TTOHATHUS, OTPAXKAIOIIUE IIETIOCTHOCTh HAYYHOU KaPTHHBI MHPa
u CHGHI/I(l)I/IKy MCTOJOB IMO3HAHMA, UCITOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/IFI, BCIICCTBO,
SHEprus, SBJICHUE, MPOIECC, CHCTeMa, HayYyHbIH (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHblE  ydeOHble  JeWCTBHS  (TMO3HABATENbHBIC,  KOMMYHHKATHBHBIC,
perynsTuBHbBIE), obOecreunBaronye (HopMupoBaHue (YHKIMOHATBHOH T'PaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4aroINXCsl;

CIIOCOOHOCTh ~ OOYYalONIMXCS ~ WCIIOJIb30BaTh  OCBOCHHBIE  MEXJIUCIUILUIMHAPHEIE,
MHPOBO33PCHYECKUE 3HAHWS M YyHUBEpCAlbHbIC y4YeOHbIE ACHCTBHS B IO3HABATEIbHOH WU
COLIMAJIBHOM ITPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIHHBIMH YUY€OHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

Ilo3naBaTebHBIE YHUBEPCAJIbHbIE YYeOHbIE JeHCTBUSA

1) 6a3oBble JOrMUYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh IMpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTDH PE3YJIbLTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKK TOHATHM M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIUE ITOHATUA TJIA O6T)$ICHCHI/I${ OTACIJIIBHBIX Q)aKTOB n ﬂBHeHHﬁ;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IAJIA Knaccmbnxaunn BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBJIUBATh IPUUMHHO-CIEACTBEHHBIE CBSA3U MEXI1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pacCYyXIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, TIO AaHAJIOTHH),
BBIABJIAITE 3aKOHOMEPHOCTU W IMPOTUBOPCYUUSA B PACCMATPUBACMBIX SIBJICHUAX, (bOpMYJ'H/IpOBaTB
BBbIBOAbI U 3aKIIKOYCHH A,

MPUMEHATHh B MPOLIECCE MO3HAHUS UCIOJIb3YEMble B XMMHUH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIETIH, TPE0OPa30BHIBATH MOJIENIBHBIE MPEACTABIECHUS — XUMUUYECKUI 3HAK (CHMBO) DJIEMEHTA,
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XuUMHU4eckass (opMyna, ypaBHEHHE XUMHUYCCKOW peakIuu — TpU peIIeHHH Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 337ay, MPUMEHATh HAa3BaHHBIC MOJCIIBHBIC MPEICTABICHUS
JUISL BBISABJICHHSI XapaKTEPHBIX MPU3HAKOB N3Y4aEMbIX BEHIIECTB M XUMHUECKUX PEAKIIUN.

2) 0a30Bble HcCiIeN0BaATeIbCKHE AeHCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO IIO3HAHMS BEIIECTB M XHMHYECKHX peaKIuii;

dbopMynHMpoBaTh LEAM W 3aJa4d  HCCIEIOBAHMSA, HCIIONB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYyJIMPOBAHHbBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJ€Th HABBIKAMH CAMOCTOSTEILHOIO IUJIAHUPOBAHUS W IPOBEAEHUS YYCHHUYECKHX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM IPOLECCa, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (OpPMyJIUpPOBaTh OOOOLICHHS W BBIBOJBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
IPOSBJISITh CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHHS
MPAKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JINYHBIX METOIOB IMTO3HAHMS.

3) pabora ¢ nndopmaumeii:

OPUEHTUPOBATbCSI B  PA3JIMUYHBIX HCTOYHMKAX HHGpOpMalMU (HAyYHO-NOMYJspHas
auTeparypa XMMHUYECKOIO COJepXaHMs, CHpaBOuHble Iocodus, pecypcsl HMHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHIOB M (OPM MPEACTABICHUS, KPUTUYECCKU
OLIEHUBATh €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTS;

(dbopMynupoBaTh 3ampOChl M NPUMEHATh Pa3JIUYHbIE METOAbI NPU IOUCKE M OTOOpe
uHbopManuu, HeOOXOJUMOI [T BBINOJIHEHUS Y4€OHbIX 3aJa4 ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeAcTaBIeHUsT HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4yHBIM $A3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHUYECKOU
nH(popMalven: NPUMEHATh MEXIpeAMETHble ((u3UYecKkue M MaTeMaTH4YecKHe) 3HaKU U
CHUMBOJIBI, (popMyIibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HAIJISJTHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpCAJbHbIE YUeOHbIe 1elicTBUSA:

3a/1aBaTh BOMPOCHI 1O CYIECTBY 00CYK1a€MOM TEMBI B X0O/I€ AUaIOra /WK AUCKYCCHUH,
BBICKAa3bIBaTh UJICH, (bOpMYJ'II/IpOBaTI) CBOM NPCIOKCHHUA OTHOCUTCIIBHO BBITIOJTHCHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIATh C MpE3EHTAlUel pe3yJbTaTOB MO3HABATEIbHOM NEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOATCIIBHO WJIM COBMECTHO CO CBCPCTHUKaMW TIpW BBIIMOJHCHUHU XHUMHYECKOTO
IKCTIIEPUMEHTa, TPAKTUYECKON pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanM3anuu y4eOHOTO MPOEKTa, W (POPMYIHPOBATH BBIBOJBI MO pPE3yibTaTaM IMPOBEAEHHBIX
WCCIIETOBAHMM MyTEM COTJIACOBAHMSI MO3UIIUN B XO7€ 00CYXKICHUS U 0OMEHA MHCHHSIMH.

PeryasitTuBHble yHUBepcaibHble yueOHbIe 1eiicTBUA:
CaMOCTOSITENIBHO INIAHUPOBAaTh M OCYHIECTBIIATH CBOI IO3HABATEIBHYIO NEATENBHOCTD,
orpenensas e€ Lend U 3a/a4d, KOHTPOJIMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
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IpeularaeéMblii alrOPUTM JIEHCTBHI NpU BBIMOJHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YyYETOM MOJyuyeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JESITEIILHOCTH Ha OCHOBE CAaMOAHAIN3a i CAMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XUMHH Ha YrIIyOJEHHOM ypOBHE Ha
yYpOBHE cpeaHero oOuiero o0pa3oBaHMs BKJIIOYAIOT crienuduueckue Ajig yueOHOro npenmMera
«XUMHUS» Hay4dyHbl€ 3HAHUS, YMEHHSI M CIIOCOOBI JIEHCTBUHM IO OCBOEHHUIO, MHTEPIpETALUH U
peoOpa3oBaHUIO 3HAHUM, BUIBI JAEATEILHOCTH 1O MOJIYYEHUIO HOBOTO 3HAHMSA U MPUMEHEHUIO
3HaHUI B Pa3MYHBIX YYEOHBIX CUTYyalUsX, a TaKXKe B PEAIbHBIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme mo XMMuu HpeIMETHbBIE pPe3yJbTaThl MPEACTABICHBI 110
roJilaM U3y4yeHHusl.

10 KUIACC

[IpeameTrHsie pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XuMUS» OTPaKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYCHWU OPraHUYeCKOW XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeUeHUU YCTOMYMBOIO Pa3BUTHUS YEIOBEUYECTBA B
pelieHny npoOaeM IKOIOTUYECKOM, PHEPreTUYecKol M MHUIIEeBON O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/JaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruU, B OOECICYCHUU
paIMOHAIFHOTO TIPHUPOJIOTIONH30BaHUS, B (DOPMHUPOBAHUH MHUPOBO33PEHUS M OOIICH KYIbTYpBI
YeloBeKa, a TakKe DKOJIOTUYECKM OOOCHOBAHHOTO OTHOUIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM cpene;

BIIQJICHUE CHUCTEMOM XMMHYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollue
MOHATUSA — XUMHYECKHH JJIEMEHT, aToM, SApPO M DJIEKTpOHHas o0o0JI0YKa aroma, s-, p-, d-
aTOMHBbIE OpOUTalld, OCHOBHOE M BO30YXKIEHHOE COCTOSHHMSI aTOMa, TMOpUIM3alvs aTOMHBIX
opOuTaneii, MOH, MOJIEKYyJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENHLHOCTb, CTENEHb OKHCICHHUS,
XUMHUYECKas CBsI3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOAHBIA CKEJeT,
(GyHKIMOHANIbHAS TpyIa, PaguKal, CTPYKTYpHbIe (GOpMYyJbl (pa3BEPHYTHIE, COKpAlllEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (FE€OMETpHUEcKas, ONTHYeCKas),
M30MEpbI, TOMOJIOTUYECKHI psJ, TOMOJOTH, YIJIEBOJOPOJbI, KHCIOPOJA- M a30TCOAEpKalIue
OpraHUYECKUE COCIUHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCIMHEHHUS; TEOPUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MeHneneeBa, Teopusi CTpOCHUS
opranmyeckux BemiecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPaHEHHUS W TPEBpAIlCHHUs] DSHEPTUUM TPH XUMUYECKHX pPEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUsA, JIEKAllhue B OCHOBE MOHUMAaHUS
MPUIMHHOCTH M CHCTEMHOCTH XHWMHUYECKHX SIBJICHMH; TIPEICTABICHUS O MEXaHHU3Max
XUMUYECKUX PEaKUUid, TEPMOJUHAMUUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aMMHOM BIUSHUU aTOMOB U TPYNI aTOMOB B MOJEKyNaxX (MHIYKTHUBHBIA U
Me3oMmepHbIi dhdexTr, opuentanTsl | u Il poxa); dakromornyeckue cBeaeHUS O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCTIOIB30BAHUH BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON JEATeTbHOCTH 4YelOBeKa, OOIIMX HAyYHBIX MPHUHIHUIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA MIPUMEpE MPOU3BOACTBA METAHOIIA, IIEPEPAOOTKU HEPTH );

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHBIC MPU3HAKU TIOHSITHH, YCTaHABINBATh
WX B3aMOCBSI3b, HCTIOIB30BaTh COOTBETCTBYIOIINE MMOHATHS TIPU OMMMCAHUN COCTaBa, CTPOCHHS U
CBOMCTB OpraHUYECKUX COETMHEHUII;

c(OpMUPOBAHHOCTh YMEHHUI:
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MCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JAJISl COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEIECTB;

COCTaBIATh ypPaBHEHUS XMMHUYECKUX pEaKUMid U  pacKpelBaTb HUX  CYLIHOCTB!
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMl MOCPEACTBOM  COCTABJIICHHUS  3JIEKTPOHHOI'O
OamaHca JTHX peakUuid, peakIuii HMOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TIOTHBIX |
COKpAILIEHHBIX HOHHBIX YPaBHECHU;

W3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHWYeCKMX BEIIECTB i1 WUIIOCTpAUUuu UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTAHABIMBATH NMPUHAICKHOCTh H3YYSHHBIX OPTaHUYECKUX
BEIIECTB 110 UX COCTAaBY U CTPOCHUIO K ONpPENeIEHHOMY KIacCy/TpyIIe COeAUHEHUH, 1aBaTh UM
Ha3BaHuA 1o cucremarndeckoir HomeHkIaType (IUPAC) u npuBoAUTh TpUBHAIBHBIC Ha3BAHUS
JUIS  OTAENBHBIX TPEJACTaBUTENICH OpPraHMYeCKUX BeEIIeCTB (PTUJICH, alleTWUJIeH, TOJYyOl,
TJIUIEPUH, OSTWICHTIHUKONIb, (eHos, (opMalbIeTHa, AaneTajabAeruyl, ameToH, MypaBbHUHASA
KHMCJIOTa, YKCYCHasi KHCJIOTa, CTEApUHOBAs, OJIEMHOBAs, MAJbMUTUHOBAsI KHUCIIOTHI, TJIMIIMH,
aJlaHWH, MallbT03a, PPYKTO3a, AHUIINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMHUYECKOM CBA3M B OPraHUYECKHX
COEMHEHMAX (KOBAJIEHTHAsl U MOHHAs CBS3b, G- U M-CBSA3b, BOJAOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHATH TMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BemiectB A. M. byriepoBa 1ist 00bscHEHUSI 3aBUCMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (U3NYECKHE U
XUMHUYECKHUE CBOMCTBA TUIMYHBIX IIPEICTaBUTENICH PA3IMYHBIX KIIACCOB OPTaHUYECKUX BEIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, aJKaJWEHOB, AJKUHOB, ApPOMATHYECKUX YTIJIEBOJOPOJIOB,
CIUPTOB, AIBJETUAOB, KETOHOB, KApOOHOBBIX KHCJIOT, NMPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIMCAXaPUJIOB),
WUIIOCTPUPOBATh T'E€HETHUYECKYI0 CBSI3b MEXKIY HHMMM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PeaKIHil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXkAAaTh HA KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OpPraHMYECKUX COEAMHEHHH OT KPaTHOCTH M THIIA
KOBAJIEHTHOH CBSI3U (G- U T-CBSI31), B3aMMHOT'O BIMSHHS @aTOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb HCTOUYHUKH YIJIE€BOJAOPOJHOTO ChIPbs
(HedTb, MPUPOAHBINA Ta3, Yrojb), CIOCOOBI €ro MnepepadOTKH M MPAaKTUYECKOE MPUMEHEHHUE
MPOAYKTOB MEpepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUSI CHCTEMOWH 3HAHUH O €CTEeCTBEHHO-HAy4YHBIX MeETOoJax
MO3HAHUS — HAONIONICHWH, W3MEPEHUHU, MOJEIUPOBAHUH, OKCIIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPHUMEHSATh OCHOBHBIE  ONEpAIllMM  MBICIUTEIbHON
NeSTeIbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IeHHe, CHUCTeMaTH3alluio, BbISBICHHE
MIPUYHUHHO-CJIEICTBEHHBIX CBSA3EH — /JIs1 U3yUEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;

c(OpMHUPOBAHHOCTh YMEHHUM: BBISBIATH B3aMMOCBSA3b XUMUUYECKUX 3HAHUM C MOHATHUSAMU U
NpPEJCTaBICHUAMU JIDYTMX €CTECTBEHHO-HAy4YHBIX MpPEIMETOB JuIs 0Oojiee OCO3HAHHOTO
MIOHMMAaHUs CYIIHOCTH MAaTEpUaJIbHOTO €JUHCTBA MHpA, UCIIOJIb30BATh CHUCTEMHBIE 3HAHUSA IO
OpPraHMYEeCcKON XUMHUU AJisi OOBSCHEHUS U MPOTHO3UPOBAHUS SBJIECHUHN, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO MIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YpaBHEHHUSM XUMHUYECKUX PEaKIMi C HMCIOJb30BaHUEM (DU3MYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEUIECTBA C KOJMWYECTBEHHOW CTOPOHBI:
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paC‘-IéTI:I 10 HaXOXACHHIO XUMHUYCSCKOM (I)OpMYJIBI BeIIECTBA 110 U3BCCTHHBIM MACCOBBIM OJISIM
XUMHYCCKUX 3JICMCHTOB, IPOAYKTaM CTOpaHusl, IIJIOTHOCTU I‘a3006p3.3HBIX BCIICCTB,

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATM3UPOBATh M OIICHUBATH C MO3HUIIUN
HKOJIOTMYECKON O€30MacHOCTH IMOCHEACTBUS OBITOBOM U TMPOU3BOJACTBEHHOUM NEATEIBHOCTH
YEJIOBEKa, CBS3aHHOW C TEepepadOTKOM BEIIECTB, MCIOJIb30BATH IOJTYYEHHBIE 3HAHUS MJIA
IIPUHATHS TPAMOTHBIX PELICHUH IPOOJIEM B CUTYALUsAX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSTENIbHO IJIAHUPOBATh M MPOBOAUTH XUMHYECKHI
AKCIIEPUMEHT (MOJIyuYeHUE U U3yUYeHHE CBOMCTB OPraHUYECKUX BEILIECTB, KAYECTBEHHbIE PEAKIINH
YIJIEBOJOPOAOB Pa3jMYHBIX KJIACCOB M KHUCJIOPOACOJAEPKAIIUX OPraHUYECKHUX BEIIECTB,
pellleHrne HKCIEPUMEHTAIbHBIX 33Jay 110 pPAclO3HABAHUIO OPraHMYECKUX BELIECTB) C
coOMIoficHueM TMpaBWJl  0E30MacHOr0  OOpallleHUus C  BellecTBaMU U JIabopaTOpPHBIM
o0opynoBanueMm, (QoOpMyIupOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
PE3YIbTATHI OKCIICPUMCHTA, aHAJIM3UPOBATh ¢4 OICHUBATL UX JOCTOBCPHOCTD,

c(OPMHPOBAHHOCTH YMECHUH:

coONroAaTh MpaBWiia IKOJIOTUYECKU IIeIECO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOU
NESTeNIbHOCTH B IIENIAX COXPAHEHUS CBOETrO 3J0POBbs, OKPYKAIOIIeW MPUPOIHON Ccpelnbl U
JNOCTHKEHHS €€ YCTOMYHMBOIO pa3BUTHUS;

OCO3HaBaThb OIIACHOCTb TOKCHYCCKOI'O I{GﬁCTBHﬂ Ha JXMBBIC OpPraHMU3MbIL OHpCIIGJIéHHI)IX
OpPraHMYECKUX BEIIECTB, MOHKUMas cMbIch mokazarens [TJK;

AHIN3UPOBATh  L€1€COO0PA3HOCTh  NPUMEHEHHMsS]  OpraHMYECKHUX  BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHHUS PUCK-TIOJb3a;

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IIEJICHANIPABICHHBIN MOUCK XUMHUYECKOU
nHbOpMAMK B PA3MYHBIX MCTOYHHMKAX (HaydHass W y4eOHO-HAy4Has JUTepaTypa, CpelCcTBa
MaccoBoil uHGpopmanuu, VHTepHET W Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpopmalnio, nepepadaTeiBaTh €€ U KUCIOJIB30BATh B COOTBETCTBUH C MOCTaBICHHOW yueOHOU

3ajjadyei.
11 KJIACC
[IpenMeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTPaXKaroT:

c(hOopMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTHU SIBIICHUI MPUPOIBI, O MECT€ W 3HAYECHUH XHMMHU B CHUCTEME €CTECTBEHHBIX
HayK M €€ polii B 00ECIEYCHHH YCTOWYUBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM IKOJIOTUYECKOM,
SHEPreTHYeCKOM U THUIIEBOH OE30MacHOCTH, B Pa3BUTHH MEIUIMHBL, CO3JAaHHH HOBBIX
MaTepI/IaJ'IOB, HOBBIX NCTOYHUKOB 3H€pFI/II/I, B O6CCHC‘ICHI/II/I paHI/IOHaJ'IBHOFO
MIPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHNUS U OOLIEH KyIbTYphl YEJIOBEKA, a TAKXKE
AKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHOM Cpelie;

BIIQJICHHE CHUCTEMOW XHUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIHE
TIOHSATHS — XUMHYECKHH 2JIEMEHT, aTOM, SIIPO aTOMa, H30TOIIBI, JIEKTPOHHAsE 000J0YKa aToMa, S-
, p-, d-aromMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aTOMa, THOPHAU3AIUS
aTOMHBIX oOpOWTaneil, WMOH, MOJEKyNa, BaJe€HTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJUIMYecKasi, BOJOPOIHAs),
KpHCTaHHquCKaﬂ peméTKa, XUMHNYCCKaAa peaKHI/ISI, paCTBOp, BJ'IGKTpOJ'H/ITBI, HeBJ'IeKTPOJ'H/ITI)I,
AJICKTPOJIUTAYECKAST ~ JUCCOIMAIUS, CTETEeHb JTUCCOIMAIIMU, BOJIOPOJHBIM  IOKa3aTelb,
OKUCJIUTEh, BOCCTAHOBUTENb, TEIUIOBOHM d(D(PEKT XUMUUECKON peakInu, CKOPOCTh XUMUIECKON
peaKkiuy, XUMHYECKOE paBHOBECHE; TEOPUHM H 3aKOHBI (TEOpPHS AJIEKTPOIUTHYECKON
auccounanuu, nepuogudeckuil 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BEIIECTB,
3aKOH COXpaHeHI/ISI nu HpeBpaIlIeHI/ISI BHepI‘I/II/I HpI/I XUMHNYCCKUX peaKuI/mx, 3aKOH ITOCTOsSHCTBA
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COCTaBa BEILECTB, 3aKOH JEHCTBYIOLUX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEXKAIIMEe B OCHOBE ITOHUMAHUs INPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHUX SIBJICHHM; COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIDHOM M HAJAMOJCKYJISIPHOM YPOBHAX; IPEACTAaBICHUS O MEXaHMU3Max
XUMHMYECKUX pEeaklUui, TEPMOJUHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTAX MX
IIPOTEKaHUsA, O XMMHMYECKOM DPAaBHOBECHM, pACTBOpaX H  JAUCIEPCHBIX  CHCTEMAX;
(aKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYUYEHUH M 0€30IMacHOM HCIOJIb30BAHUU
BOXHEHIIMX HEOPraHMYECKUX BEILECTB B OBITY M IPAKTHUUECKOW JEsITEIbHOCTH 4YeJOBEKa,
O0IIMX HAay4YHBIX PUHLUIIAX XUMUYECKOTO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHUI: BBISABIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOILME ITOHATHS IIPU ONKMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIS COCTABIICHUS
¢opMys1 BelIeCTB M YPAaBHEHMM XHMHYECKHUX PEAKLMH, CHUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaibHbIe HA3BaHUS OTAEIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OIPENEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX
JJIEMEHTOB B COEJUHEHMSX, BUJ XUMUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYeCcKas,
BOJIOPOJIHAS ), THIT KPUCTANINYECKOM PeIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHMS OOBSCHATh 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJA
XUMHAYECKON CBSI3U M TUIA KPUCTAJUIMYECKON pEImETKH, OOMEHHBIH M JOHOPHO-AaKIENTOPHBIHI
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

c(OPMHPOBAHHOCTh YMEHUH: KJIaCCU(PULUPOBATh: HEOPraHUYECKHE BEIECTBA IO HX
COCTaBYy, XMMHUYECKHE PEAKIMM 10 PA3IUYHBIM IpHU3HAKaM (YMCIY U COCTaBy pearupyroumx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluuu, H3MEHEHHIO CTENeHEeH OKHUCICHHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTENBbHO BHIOMPATh OCHOBAHUSA W
KPUTEPHUH JUIs KJIacCU(UKAIIUU U3YYaeMbIX BELIECTB U XUMUYECKUX PEAKIIMA;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICH Hepuoauyeckoro 3akona J[. W.
MenzaeneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLYI0, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKHX JJIEMEHTOB IIE€PBOro—4erBéproro mnepuoaos llepmogmueckont cucremsr [[.H.
MeHeneeBa, UCIOIb3YSl TOHATHS «OHEPTETUYECKHE YPOBHHY», «IHEPIreTUYECKHE IOJAYPOBHU,
«s-, p-, d-aToMHBIEe OpOMTaNN», «OCHOBHOE M BO30YKAEHHOE SHEPreTHMUECKHE COCTOSHUS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOICTB XHMMYECKMX OSJIE€MEHTOB U HX
coeMHEeHM 1o nepuoaam u rpynnam [lepuoanueckoi cucremsl [[. 1. Menaeneesa, BaJ€HTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTaHMYECKUMU BEIIECTBAMU C IIOMOIIBI0 YPABHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peaxkuuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPhIBaTh CYIIHOCTb: OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPeCTBOM COCTAaBJICHHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuil; peakluii HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS MX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
THIPONIN3a; PeaKkIUil KOMILJIeKcooOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB ILIHMHKA WU
AIIFOMUHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS XHUMHUYECKHX
peakuuii ¢ yY4ETOM HMX DHHEPreTUYECKHX XapaKTEPHUCTHK, XapaKTep HW3MEHEHHsSI CKOPOCTH
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XUMHUYECKON PEaKIMU B 3aBUCHMOCTH OT Pa3IHYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS IO]] BIUSHUEM BHEIIHUX Bo3nencTBuit (nmpunuun Jle Ilatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEaKLUH, JeKaIIUe B OCHOBE
MIPOMBIIIJICHHOTO TIOMyYEHUsI CEpHOM KHCIOThI, aMMHaka, oOllue Hay4YHble TMPUHIUIIBI
XUMHAYECKHX TPOU3BOJCTB; I€JIECOO0PA3HOCTh TPHUMEHEHHs] HEOPraHMYeCKHUX BEUIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLICHHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/1aX HAyYHOTrO MO3HAHUS SBJICHUIMA
NpUpOAbl — HAOMIOJEHHEe, HW3MEpPEHHE, MOJCIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHMsS HNPUMEHSTb 3TU 3HAHUS IIPU
HKCHEPUMEHTAIBHOM HCCIEIOBAaHUM BEIIECTB M JJIsi OOBSCHEHHS XUMHUYECKUX SIBICHHM,
HMMEIOIINX MECTO B IPUPOJE, IPAKTUYECKON I€ATEIbHOCTH YEJIOBEKA U B [IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKHUX 3HAHUI C MOHATUSIMU U
NPEJCTaBICHUAMU JIPYTHX €CTECTBEHHO-HAayYHBIX MPEIMETOB JUIsi 0ojee OCO3HAHHOTO
IMOHMMaHHUS MAaTEpUAIbHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUYETHI: C UCIOIB30BAHNEM MOHITHI «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsl KOHILIEHTpALMs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WIM O0BEMY OJJHOTO U3 YUACTBYIOLIUX B pEaKLUU
BEIIECTB; TEIJIOBOTO 3(pdeKTa peaklnu; 3Ha4eHHUs BOJAOPOJHOTO MOKa3aTess PaCTBOPOB KUCIOT
U 1IenoYel ¢ M3BECTHOH CTENEeHbIO AMUCCOIMAlNU; Macchl (00bEMa, KOJNIMYECTBA BEIIECTBA)
MIPOAYKTA PEAKIMH, €CJIM OAHO M3 MCXOJIHBIX BEIIECTB JIaHO B BHUJIE PACTBOPA C ONpPEACIEHHON
MaccoBOW J10JIed pacTBOPEHHOIO BEILECTBA WM JAaHO B H30bITKE (MMEET NPHUMECH); J10JIU
BBIXOJIa MPOJIyKTa peakluu; 00bEMHBIX OTHOIIICHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSTENbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
9KCIIEPUMEHT (IIPOBEICHNE peaKluii HOHHOr0 0OMeHa, OITBEPKICHUE KaueCTBEHHOI0 COCTaBa
HEOPraHWYECKUX BELIECTB, ONPEACIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOLIBIO MHIMKATOPOB,
U3Y4YEHHE BIMSHUS pPa3IMYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH pEaKIMH, pelIeHue
SKCHEPUMEHTANbHBIX 33/1a4 1o TemMaM «Metamib» 1 «HemeTamiby») ¢ cOOMI0eHHEM MpaBUil
0e3omacHOro oOpalleHus ¢ BeleCTBAMU U J1aOOpaTOpPHBIM 00OpyIOBaHUEM, (OPMYIHPOBATH
Lenb MHCCIEeNOBaHUsS, MPEACTAaBIATh B PAa3IUYHOM (opme pe3yabTaThl HIKCIEPUMEHTA,
AHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTB;

c(OpPMHPOBAHHOCTh YMEHUH: COOMIOAaTh MPaBUia MOJb30BAaHUS XUMHUECKOW MOCynoi u
71a00paTOpPHBIM 00OPYAOBaHUEM, OOpallleHHs C BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIUSMHU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX OIBITOB, SKOJOIMYECKH IIe1eCO00pa3HOro
MOBECHUS B OBITY U TPYAOBOH JAEATEIBbHOCTH B LEISAX COXPAHEHHUS CBOETO 370POBbs,
OKpYJKarollled IPUPOJHOM Cpeabl U JOCTHIKEHHS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABaTh
OMACHOCTb TOKCHYECKOTO ACWCTBMSI Ha JKUBBIE OPraHM3MBbl ONPEIEIEHHBIX HEOPraHMYECKHX
BEIIECTB, TOHUMas cMbIc noka3arens I1JIK;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH IleJICHANpPaBICHHBIA TMOMCK XUMHUYECKON
nH(pOpMallMK B pa3jMyYHbIX MCTOYHMKAaX (HaydyHas M ydyeOHO-HayudHas JIUTeparypa, CpeicTBa
MaccoBoi uH(popManuu, MHTepHET M JApyrue), KpUTUUYECKH AaHaJU3UPOBATH XHUMHUYECKYIO
uHpopMaluio, nepepadaTeiBaTh €€ U UCMOJIb30BATH B COOTBETCTBUU C TMOCTABICHHON y4eOHOU
3a/1a4ei.
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TEMATHYECKOE INTAHUPOBAHUME

10 KJIACC «B»

Ne
n/u

HaumenoBanue
pa3aesioB U TeM
NMporpaMmbI

KoanuyecTBO 4acos

Bcero

KonTpoJsbHbIe
padoThI

IMpakTnueckue
padoThI

JIeKTPOHHbIE
(uudposbie)
oOpa3oBarTe/ibHbIE

pecypchbl

Pa3zneu 1. Teopernyeckne 0OCHOBBI OPraHMYeCKO XUMHH

1.1

[Tpeamer
OpraHU4YeCKOM XUMUHU.
Teopust cTpoeHus
OpraHUYECKUX
coenuHeHu A. M.
byrneposa

POII, SAKnacc

1.2

IIpencrasnenue o
KJ1accupuKaluu
BELIECTB.

POII, SAAKnacc

Hroro no pazaeny

Pa3znea 2. YrieBoaopoabl

2.1

[IpenenvHble
YIJI€BOIOPOBI —
aJIKaHbl, IUKIJIOAJIKAHBI

PO, SIKnacc

22

Henpenensasie
YII€BOAOPOIBL:
AJIKEHBI, AJIKAUECHBI,
AJIKUHBI

14

PO, SIKnacc

2.3

Apomarnueckue
YII€BOJAOPOIbI
(apewsr)

PO, SIKnacc

24

[Ipuponusie
UCTOYHUKH
yIJI€BOAOPOAOB U UX
nepepaboTka

PO, SIKnacc

2.5

["anoreHnpon3BoIHbIE
YTIIEBOIOPO/IOB

POIII, AKnacc

Hroro no pazneny

35

Pasznen 3. Kucsopoacoaep:xamue opraHudecKue coeJuHeHus!

3.1

Cnuprel. OeHon

11

PO, SIKnacc

32

Kap6onunbsHabie

21

PO, SIKnacc
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COEIMHEHUSI:
QJIBJICTH/IBI U KETOHBI.
KapOoHOBBIE KHCITOTHI.
CnoxxHbie 3(UpHI.

Kupet
33 VrieBoasl 9 1 1 POIII, SKnacc
Hroro no pazaeny 41

Pasznen 4. A30Tc0uep>l<aume OpraHu4eCKue COCAUHCHUSA

AMMUHBI.
4.1 AMWHOKUCIIOTBI. 12 1 1 POIII, SKnacc
benxu
Hroro no pazaeny 12
Paszgea S. BeicokoMos1eRy IsIpHBIE COCAUHEHUS
5.1 BricokoMoOneKyIsipHbIe 6 1 POILLL SKrnace
COCTMHEHMS
Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102 4 2
YACOBIIO ITPOTPAMME
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11 KJIACC B, T

KoanuecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aesioB M TeM Konrpoabneie | IlpakTuyeckue
n/n Bcero oOpa3zoBarTe/ibHbIE
NMPorpaMmbI pa6oThI padoThbI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Ctpoenue aToma.
[lepuoanueckuii 3aKOH
I1
1.1 1L ieproateciar 9 POLL, SAKnace
CHCTEMa XUMHYCCKUX
anemenTtoB /. U.
Meunneneena
CTpoeHue BelecTna.
1.2 MmorooGpasue 11 1 PO, AKnace
BEILICCTB
1.3 XUMHUYECKUE PEAKITUN 19 1 3 POIII, AKnacc
Wroro no pazneny 39
Pasnen 2. Heopranuyeckasi Xumus
2.1 Hemertamist 31 1 3 PO, SAKnacc
2.2 Meraisl 23 1 POIII, SKnacc
Wroro no pazneny 54
Pa3nen 3. XuMus u :Ku3Hb
MeToapl TO3HAHUS B
3.1 XUMUH. XUMUSI U 9 PO, SIKnacc
JKHU3Hb
Hroro no pazneny 9
OBILEE KOJIMYECTBO 102 4 2
YJACOBIIO ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KouunvecTBO 4acoB JJIeKTPOHHbIE

uuppoBbIe
o0pa3oBaTe/ibH
ble pecypchl

n/ Tema ypoka Bcecer | KoHTpoabh IpakTHyeck
I 0 ble padoThbI ue padboThbl

[Ipenmer u 3HayeHUE
OpraHuYeCKOn
XHUMUH,

1 IIPEJICTaBIECHUE O 1 PO11I, AKnacc
MHOT000pa3uu
OpPraHUYECKUX
COEIMHEHUN

DNEKTPOHHOE
CTPOCHHUE aToMa
yriepoja (OCHOBHOE
1 BO30YKIEHHOE 1 PILL SKnace
COCTOSIHHS).
Banientnbie
BO3MOYKHOCTH aToMa
yriiepona

XuMHu4deckas CBI3b B

OpPraHMYeCKUX
COCTUHCHMSIX.
3 MexaHu3mbl 1 PO, SAKnace
00pa3oBaHus
KOBaJICHTHOM CBSI3H,
CrocoObI pa3pbiBa

CBsI3eil

Teopus ctpoenus
OPraHUYECKUX

P ! 1 PO, SKmacc
coennHeHui A. M.

byrneposa

Bunsl u3omepun:
CTPYKTYypHas,
MIPOCTPAaHCTBEHHA.
DIIEKTPOHHBIE

3¢ ekt B
MOJICKYJIaxX

1 PO, AKnacc

OpraHUYECKUX
COEIMHEHUN

IIpencrasnenue o

KJIacCH(HUKAIIUN U
¢ 1 PO, SIKnacc
CHCTeMaTHYeCcKas

HOMEHKJIaTypa
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(IUPAC)
OPraHn4CCKux
BEIIECTB

Kiaccuduxkanms
peakuuii B
OpraHuYeCKON
XHAMHH.
CucremMatu3anus u
0000111eHKE 3HAHUI
10 TEME.

PO, SIKnacc

KonTponbnas padora
Nel. ITpenmer
OpraHuYeCKON
XUMHH

POIII, AKnacc

AJnKaHbI:
TOMOJIOTHYECKIH
psia, oOmast
hopmyua,
HOMEHKJIaTypa 1
nu30Mepusl,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIT

PO, SIKnacc

10

duznueckue u
XUMHUYECKUE
CBOMCTBA aJIKaHOB.
Haxoxnenue
aJIKaHOB B IPUPOJIE.
CrniocoOblI nosryyeHust
Y IPUMEHEHHUS
aJIKaHOB.

PO, SIKnacc

11

[IpakTnueckas
paborta
Nel.Xumnueckuii
COCTaB aJIKaHOB.

PO, SIKnacc

12

[uknoankaHs:
obmas popmyna,
HOMEHKJIaTypa U
H30Mepus,
0COOEHHOCTH
CTPOCHHUS U
XUMHUYCCKUX
CBOKCTB, CIIOCOOBI
TOJIYYEHUS U
IIPUMEHEHHE

PO, SIKnacc

13

Pemrenne pacuérHpix

POIII, AKmnace
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3aJa4 Ha
ornpeseeHue
MOJIEKYJISIPHON
(bopmyIisl
OpPraHU4eCcKOro
BEIIIECTBA I10
MAacCOBBIM JOJISIM
ATOMOB DJIEMEHTOB,
BXOISIINX B €r0
COCTaB.
Cucremaru3anus u
0000111eHNE 3HAHUIT
110 TEME

14

AJKEHBI:
TOMOJIOTUYECKUH
psn, oOras
hopmyua,
HOMEHKJIaTypa,
ANEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykTypHas u Luc-
TpaHC-U30MepHUs
aJIKEHOB

PO, SIKnacc

15

dusnueckue u
XUMHUYECKHE
CBOMCTBA AJIKCHOB.
IIpasuiio
MapkoBHUKOBa

PO, SAKnacc

16

CriocoObl moydeHus
Y IPIMEHCHUE
AJIKEHOB

PO, SIKnacc

17

[IpakTnueckas
pabota Ne 2 o Teme
"[lonyuenue sTuneHa
U U3y4YEeHUE ero
CBOMCTB"

PO, SAKnacc

18

Pemenne pacu€THbIx
3aja4 Ha
OlpezieTIeHne
MOJIEKYJISIPHON
bopmyIisl
OpPraHu4EeCcKOro
BEIIIECTBA

POII, AKnacc

19

AJKaaueHsbl:
CONPsKEHHBIE,

POIII, AKmnace
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H30JIUPOBaHHbIC,
KyMYJIUPOBaHHBIE.
OcobenHoctu
AIIEKTPOHHOTO
CTPOCHHS

20

XuMHuyecKkne
CBOIICTBA
COIPSKEHHBIX
JINEHOB

PO, SIKnacc

21

CrniocoOblI moy4eHus
Y IPUMEHEHHUE
AJIKaTUCHOB

PO, SIKnacc

22

AJKHUHBL:
TOMOJIOTHYCCKHI
psn, olras
opmyma,
HOMEHKJIATypa,
AJICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII,
¢busnueckue
CBOICTBa

PO, AKnacc

23

Xumudaeckue
CBOMCTBA AIKUHOB.
KauecTBenHnsle
COCTOSIHHUS I10
TPOMHOM CBA3H.

PO, AKnacc

24

Crioco0bl oy4eHus
U TIPUMEHEHUS
AJIKMHOB.

PO, SAKnacc

25

CriocoObl momydeHus
U TIpPUMEHEHne
AJIKUHOB
[IpakTnueckas
pabota Ne3.
[lonyuenue
alleTUJICHa U €ro
CBOMCTBA.

PO, SAKnacc

26

Pemenne 3amaq:
pacu€Tsl 110
YPaBHEHUIO
XUMHYECKOM
peakiumn

PO, SIKnacc

27

CucreMaTusanus 1
000011IeHNE 3HAHNI
10 TeEME

POIII, AKmnace
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28

ApeHbI:
TOMOJIOTHYECKHI
psia, obmas
hopmyua,
HOMEHKJIATypa.
DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ
OeH30J1a U TOTyoJIa,
ux GU3NYECKUe
CBOMCTBA

POIII, AKnacc

29

XrMHYECKHE
CBOMCTBA apEHOB:
peaKIy 3aMeLeHUs

PO, SIKnacc

30

Xumudaeckue
CBOICTBA apEHOB:
peaxkuuu
MIPUCOCIMHECHHSI,
OKHCJIEHHUE
rOMOJIOrOB O€H30J1a

PO, AKnacc

31

OcobeHHOCTH
XUMHUYECKHUX CBOMCTB
CTHpOJIA

PO, AKnacc

32

Pemenue pacu€THbIX
3a/1a4 Ha
oInpezeeHue
MOJIEKYJISIPHOM
(bopmyIbl
OpPraHUYECKOT0
BELIECTBA

PO, SAKnacc

33

CriocoOblI nosryyeHust
U IPUMEHEHHE
apeHoB

PO, SAKnacc

34

I'eHeTHueckas CBS3b
MEXy Pa3InIHBIMU
KJlaccamu
YTIIEBOIOPO/IOB

PO, SIKnacc

35

Pacuétrer mo
YpaBHEHUSAM
XAMHAYECKUX
peaKIuii.
CucreMaTuzamnust U
000011IcHIE 3HAHUI
110 TEME

PO, SIKnacc

36

[Ipuponusb1ii ras.
[TonyTHbIE

POIII, AKmnace
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He(TsIHBIC Ta3bl

37

KameHnHbIi1 yroas u
MPOAYKTHI €T0
nepepadoTKH

POIII, AKnacc

38

Hed1b 1 ciocoOsl eé
nepepadoTKH.
[Ipumenenue
MIPOJTYKTOB
nepepadboTku HePTH

POIII, AKnacc

39

I'eneTnueckas cBI3b
MEXKY Pa3JIMYHbIMU
KJaccamu
YIJIEBOJIOPOIOB

POIII, AKnacc

40

l"anorenonpoun3BoiH
bI€ YIJIEBOJIOPOOB:
AJIEKTPOHHOE
CTPOCHHUE; pEaAKIINU
3aMeIleHUs rajloreHa

PO, AKnacc

41

HeicTBue menouei
Ha
TaJIOrCHIIPONU3BOAHBI
e. BzaumopeiictBue
JTUTAJIOTCHAJIKAHOB C
MarHmuem U IMHKOM

PO, AKnacc

42

Cucrematusanus
0000111eHHe 3HAHHI
0 pa3eny
"VYrneBogopoasr”

PO, SIKnacc

43

KonTponbnas pabota
110 TEME
"VYrneBogopoasr"

PO, SIKnacc

44

CrniocoObl oy4eHus
U IPUMECHEHUE
OJTHOATOMHBIX
CIIUPTOB

PO, SIKnacc

45

[IpenenvHbIe
OJTHOATOMHBIC
CIHPTHL:
TOMOJIOTUYECKHH
psi, obmas
¢dbopMyna, cTpoeHHE
MOJIEKYJI, H30MEPHS,
HOMEHKJIATYpa,
KJaccuUKaIus,
¢buznyeckue
CBOMCTBa

PO, SIKnacc
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46

XuMHUYecKne
CBOIICTBA
HpeI[GJIBHBIX
OJHOATOMHBIX
CIIUPTOB

PO, SIKnacc

47

[Ipocteie a3upsr:
HOMEHKJIATypa U
uzomepus,
0COOCHHOCTH
(bu3HUECKUX U
XMMHYECKHUX CBOMCTB

POIII, AKnacc

48

MHuoroaToMHBIE
CIIUPTHI:
STHIJICHIJIMKOJIb U
TJIMIIEPUH, UX
buznveckne u
XUMHUYECKHUE
CBOIICTBa

PO, SIKnacc

49

Crioco0Obl ony4eHus
U IIPUMCHEHHUE
MHOT'0QTOMHBIX
CIIUPTOB

PO, AKnacc

50

@DeHOJI: CTPOCHHE
MOJIEKYJIbI,
(busnueckue
CBOMCTBA.
ToKCHYHOCTH
deHona

PO, SIKnacc

51

XuMHYECcKHe
CBOICTBa peHoIa

PO, SAKnacc

52

CriocoObl oy4eHus
U TIpPUMEHEHne
(denomna

PO, SAKnacc

53

IIpakTnyeckas
pabota Ne 4.
Pemenue
AKCIEPUMEHTATBHBIX
3a1a4 110 TeMe
"Crupthl 1 (peHobI"

PO, AKnacc

54

Cucrematusanuus u
0000111eHHE 3HAHUI
110 TEME

PO, SIKnacc

55

Anpaerunpl u
KETOHBI:
AJNEKTPOHHOE

POIII, AKmnace
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CTpOCHHE
KapOOHUITLHOM
TPYIIIbL;
TOMOJIOTUYECKHE
psabI, o0IIast
dbopMmyna, uzomepus
Y HOMEHKJIaTypa

56

Anpaerunsl u
KETOHBI: (PU3NUYECKHe
CBOMCTBA; pEaKINH
MIPUCOCANMHEHHUS

POIII, AKnacc

57

PeaKHI/II/I OKHCJICHUSA
1 KAYCCTBCHHBIC
pCaKkuu aJibACTUA0B
1 KCTOHOB

POIII, AKnacc

58

CrniocoObl moy4eHus
aJIbJIETUIOB U
KETOHOB

PO, SIKnacc

59

ODHOOCHOBHEBIE
npeneabHbIC
KapOOHOBEIE
KHCJIOTHI,
0COOCHHOCTH
CTPOCHHUS UX
MOJIEKYJT

PO, SIKnacc

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT,
ux Qusnyeckue
CBOMCTBa

PO, SAKnacc

61

XuUMHU4YecKrue
CBOIICTBA
MpEAEIIbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

PO, SIKnacc

62

OcobenHoctu
CBOMCTB MypaBbUHOU
KHCJIOTBI.
Mmuoroo0pa3ue
KapOOHOBBIX KUCIIOT

PO, SIKnacc

63

OcobeHHocTH
CBOMCTB:
HenpeIeTbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,

PO, SIKnacc
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THIPOKCUKAPOOHOBBI
X KUCJIOT.
[IpencraBurenu
BBICIITNX
KapOOHOBBIX KHCIIOT

64

[TonsTue o
IIPOU3BOJIHBIX
KapOOHOBBIX KUCIIOT

PO, SIKnacc

65

CrniocoOslI moy4eHus
U IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

PO, SIKnacc

66

CrnoxHble 3¢upsL:
TOMOJIOTUYECKHUI
psn, oluias
dbopMmyna, uzomepus
1 HOMEHKJIaTypa

PO, SIKnacc

67

®u3nyecKue u
XUMHUYECKHE
cBOicTBa 3UPOB

PO, AKnacc

68

Pemenne pacy€THbIxX
3ajad: 1o
YpaBHEHUIO
XUMHYECKON
peakuuu, Ha
OIIpEIEIIEHNE
MOJIEKYJISIPHON
(bopmyIbl
OpPraHU4ecKOro
BEIIIECTBA

PO, SIKnacc

69

[IpakTnueckas
pabora Ne 5.
Pemenue
AKCIEPUMEHTAIbHBIX
3a/1a4 110 TeMe
"Kap6onoBbie
KHCIOThI. CII0KHbIE

3¢upsr”

PO, SAKnacc

70

XKupsl: ctpoeHue,
¢buznyeckue u
XAMHYECKHUE
CBOWCTBA (THAPOIU3)

PO, AKnacc

71

OcobenHoctr
CBOMCTB JKHPOB,
COJIEpIKaIIIX
OCTaTKH
HEMpeIeTbHBIX

POIII, AKmnace
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AKHUPHBIX KHCIIOT.
2Kupsl B mpupoge

72

MpE11a Kak coau
BBICIIIHAX
KapOOHOBBIX KUCIIOT,
HX MOIOIIEe
nenicreue. [loustue o
CHHTETHYECKHUX
MOIOIIUX CPEACTBAX
(CMC)

PO, SIKnacc

73

I'eneTnueckas cBsI3b
YTJIEBOJIOPOJIOB M
KHCIIOPOJICOACPKAII
UX OpraHuYeCKUX
BEILIECTB

PO, SIKnacc

74

Pacuétel mo
YPaBHEHUSAM
XUMHUYECKUX
peakiuit

PO, AKnacc

75

Cucrematuszauus u
000011eHNE 3HAHUI
10 TEME

PO, SIKnacc

76

Obmas
XapaKTepUCTHKA
YTJIEBO/IOB U
KJ1acCU(UKAIIUS
YTJIeBOJIOB (MOHO-,
- U
oJIucaxapu/bl)

PO, SIKnacc

77

MoHocaxapubl:
¢busnueckue
CBONMCTBA U
HaXO0XJICHUC B
npupoe

PO, SAKnacc

78

[Ipumenenue
TJIFOKO3BI, €€
3HAYCHHUEC B
KHU3HEICITCIIBHOCTH
OpraHu3ma

PO, SIKnacc

79

Jucaxapunpr:
caxaposa, MaJIbT03a
U J1aKTOo3a.
Haxoxnenue B
NPUPOIE U
MPUMEHEHUE
JIMCaxapyioB

POIII, AKmnace
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80

[Tonucaxapupr:
CTpOCHHE
MaKpOMOJIEKYIL,
¢busnyeckue u
XAMHUYCCKHEC
CBOMCTBA,
MIPUMCHCHHE

POIII, AKnacc

81

[IpakTrueckas
paborta Ne 6.
Onpenenenue
YIJIEBOJIOB B
MPOAYKTaxX MUTAHUSL.

POIII, AKnacc

82

TToustue 00
I/ICKYC CTBCHHBIX
BOJIOKHAX

POIII, AKnacc

&3

Pemenne pacueTHbix
3a/1a4 Ha
OINPEIIECIICHUE 10U
BBIXOJa IPOJIYKTA
peaKuuu Ot
TEOPETUUECKHU
BO3MO>KHOT'O

PO, AKnacc

84

Cucremaruzamnust u
000011eHE 3HAHUI
0 pasaeny

PO, SIKnacc

85

KonTponbnas pabota
0 TeMe
"Kucnopoaconepxa
II1e OpraHuvecKue
coequHeHnsa"

PO, SIKnacc

86

AMWHBI:
Knaccudukanus,
CTPOCHHE MOJIEKY,
obmas popmyna,
uzomepus,
HOMEHKJIATypa U
¢buznyeckue
CBOIICTBA

PO, SIKnacc

&7

Xumudaeckue
CBOIICTBA
amdaTuaecKux
aMHHOB

PO, SIKnacc

88

AHWINH: CTpOEHUE
aHWIIMHA,
0COOEHHOCTH
XUMHYECKUX CBOHCTB

PO, SIKnacc

[okymeHT co3aaH B anekTpoHHon chopme. Ne 81 ot 14.08.2024. VcnonHutens: YBaposa A.10.
Ctpanuua 37 u3 56. Ctpanuua cosgara: 14.08.2024 11:38

il INEKTPOHHBIA
=¥ TATAPCTAH



dHUJINHa

&9

CriocoObI moTydeHust
U IPUMEHCHUE
anmdaTuaecKkux
aMUHOB

PO, SIKnacc

90

AMMHOKHUCIIOTHI:
HOMEHKJIaTypa 1
H30MepHs,
(busnueckue
CBOMCTBA.
OT1nenbHbIe
MpeACTaBUTENH O-
AMHHOKHCIIOT

PO, SIKnacc

91

XuMHyecKne
CBOIICTBa
aAMHHOKHCJIOT, UX
OHOJIOIrHYECKOE
3HaYEeHUE
aMHHOKHCJIIOT.
CuHTE3 ¥ TUIPOIH3
MENTUI0B

PO, AKnacc

92

benkn kak
HPUPOJIHBIE
MIOJIMMEDBI;
CTPYKTYpBI OEIIKOB

PO, AKnacc

93

XUMHUYECKHUE
CBOMCTBA O€JIKOB

PO, SIKnacc

94

A3oTconeprkanme
reTepOLMKINYECKHE
COEMHEHUS.
Hyxnennosbie
KHCJIOTBI: COCTaB,
CTpOEHHE U
Ouosiornyeckas poib

PO, SIKnacc

95

[IpakTnueckas
paborta Ne 7.
Pewenne
AKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe
"AzoTconepkamiye
OpraHUYECKHE
coenrHeHusa"

PO, AKnacc

96

KonTponbnas pabota
o TeMe
"AzoTconepkamye

POIII, AKmnace
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OpraHUYECKHE
coeqnuueHus"

97

OCHOBHBIE TOHATHUS
XUMHAHU
BBICOKOMOJICKYJISIPH
BIX COCTUHEHUN U
METObI X CHHTE3a
—TOJIMMEPHU3ALHS U
MOJIMKOHAEH Al

PO, SIKnacc

98

IInacTmaccsl.
Vrunmmzanms u
nepepadboTka
IUIACTHKA

PO, SIKnacc

99

D1aCTOMEPBI:
HaTypalbHbIN
CHUHTETUYECKHUE
Kayuyyku. Peznna

PO, SIKnacc

100

Bonoxkna:
HaTypaJIbHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
ITomamepsr
CHEIHUAIBHOTO
Ha3HAYECHUS

PO, SIKnacc

101

IIpakTnyeckas
pabota Ne 8.
Pewenne
AKCIIEPUMEHTATIBHBIX
3a7a4 1o TeMe
"PacrioznaBanue
IJ1acTMacc u
BOJIOKOH"

PO, SAKnacc

102

O06o0menue n
CHCTeMaTH3alus
M3Yy4EHHOTO
MaTepHaa 1o TeMe
"BbICOKOMOTNIEKYIISIPH
Ble coeTMHEHU"

PO, SAKnacc

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102
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11 KUIIACC

n/

Tema ypoka

KoaudecTBO 9acoB

KounTpoanb
HbIe
padoThI

Bce
o

IMpakTHyec
KHe
padoThI

DJIEeKTPOHHBI
e undposBbie

o0pa3oBareb
HbIE pecypchl

Atom. CocraB
ATOMHBIX SI7IEp.
XUMHYSCKUHN
aJIeMeHT. M30Tomns!

POIII, AKnacc

Crtpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIC YHCIIA

PO, SIKnacc

Knaccudukanus
XUMHYECKIX
3JIEMEHTOB (s-, p-, d-
, f-a;meMenThI)

PO, SIKnacc

Pacnipenenenue
3JIEKTPOHOB 110
ATOMHBIM
opouTasIM

PO, AKnacc

OJEeKTpOHHBIE
KOH(pUTypauu
aTOMOB 2JIEMEHTOB B
OCHOBHOM H
BO30YX/IEHHOM
COCTOSTHUU

PO, SIKnacc

DNEeKTPOHHBIE
KOH(pUTypauu
MOHOB.
DIIEKTPOOTPHULIATEH
HOCTb

PO, SIKnacc

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
cucrema
XUMHUYECKHUX
anemeHTOB /J[. U.
MeneneeBa, CBsI3b
C COBPEMEHHOMN
TEOPHUEN CTPOCHUS

PO, SIKnacc
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aToOMOB

3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
XUMHUYECKHUX
3JIEMEHTOB U
00pazyeMbIX UMU
MIPOCTHIX U
CJIOXHBIX BEIIECTB
IO TPYIIaM U
nepuojam

PO, SIKnacc

CucreMaTusaius u
000011eHNEe 3HAHUI
10 TeME

PO, SIKnacc

10

Buawl xummueckoit
CBs3HU. MexaHU3MBbI
o0Opa3oBaHUs
KOBaJICHTHOM CBS3M.
Bonopoanas cBs3b.
MexMoneKyIspHble
B3aHMO/ICHCTBUS

PO, SIKnacc

11

BanenTHocTs 1
BaJICHTHEIC
BO3MOXKHOCTH
aToMoB. CBs3b
JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI
C UX
reOMETPUYECKUM
CTpPOEHHEM

PO, AKnacc

12

[IpencraBnenus o
KOMILJICKCHBIX
COCIUHCHUSX
COCTaB U
HOMEHKJIaTypa

PO, SIKnacc

13

BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYIISIPHOTO
cTpoeHus. Turmbl
KPUCTATUIECKIX
PELIETOK U CBOMCTBA
BEILIECTB

PO, AKnacc

14

Ilonsarue o

PO, SIKnacc
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JUCIIEPCHBIX
cUCTEMax.
IIpencrasnenue o
KOJUIOUJHBIX
pacTBopax

15

WUctunnere
PacTBOPBI:
HaCBIILIEHHBIE U
HEHACHIIIEHHEIE,
PacTBOPUMOCTb.
Kpucramnoruapatsr

PO, SIKnacc

16

Cnoco0bI
BI)Ipa)KCHI/Ifl
KOHILICHTpALuU
pacTBOpOB

PO, SIKnacc

17

Pemenune 3agad ¢
HCIOJIb30BAHHEM
MOHATUH "MaccoBas
JI0JISI PAaCTBOPEHHOTO
BelecTna',
"MoJsipHas
KOHIIeHTpauus"

PO, AKnacc

18

Knaccudukanms u
HOMEHKJIaTypa
HCOPraHn4€CKuxX
BEIIIECTB

PO, AKnacc

19

CucreMaTusaius u
000011eHNEe 3HAHNIT
10 TeEME

PO, AKnacc

20

KonTtpomnpHas
pabota o TemMam
"CtpoeHnue aToma.
[Tepuoanueckuit
3aKOH H
[lepnoanueckas
cucreMa
XUMHYECKUX
anemenTtoB [I. .
Menneneena",
"Crpoenue
BEIIECTBA.
Mmuoroo06pasue

PO, SIKnacc
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BerecTs"

21

Kinaccuduxkanms
XUMHUYECKHUX
peakuuii B
HEOPraHWYECKON 1
OpraHuYeCKON
XUMUU. 3aKOH
COXpPAaHEHUS MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALLEHUS
SHEPTUHU IpU
XUMHUYECKHX
peaxkuusax

PO, SIKnacc

22

TennoBbie 3 heKThI
XUMHYECKIX
peaKLuii.
Tepmoxummueckue
ypaBHEHUS

PO, SIKnacc

23

Brraucnenus 1o
YPaBHEHUSAM
XUMHYECKUX
peakuui u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

PO, SIKnacc

24

CxkopocTb
XUMHUYECKON
peakuuu, e€
3aBUCHMOCTH OT
pa3IMIHBIX
(daxTopon. Karamm3
1 KaTaJln3aToOPhbI

PO, SIKnacc

25

T'omorenssie 1
TETEPOrEHHBIE
peakuuu

PO, SIKnacc

26

[IpakTueckas
paborta Ne 1 o Teme
"Bnusinue
Pa3IMYHBIX
(bakTopoB Ha
CKOpPOCTb
XUMHUYECKOU

PO, AKnacc
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peaxuun"

27

O6parumbie u
HeoOpaTHMbIe
peaKIuu.
XUMHYECKOe
paBHOBecHE

PO, SIKnacc

28

DNEKTPOTUTHICCKAS
JICCOLMAIS.
CuinbHbIE U cl1a0ble
AJIEKTPOJIHTHI.
CreneHb
JIACCOIHAIIIN

PO, SIKnacc

29

HonHoe
MPOU3BE/ICHUE
BoJibl. Cpena
BOJIHBIX PaCTBOPOB.
Bonopoansrit
nokazatens (pH)
pacTBopa

PO, AKnacc

30

I'maponus conei.
Peakiun,
MPOTEKAIOIINE B
pacTBopax
AJEKTPOJIUTOB

PO, SIKnacc

31

IIpakTnyeckas
pabota Ne 2 o reme
"Xumuueckue
peakuuu B
pacTBopax
AJEKTPOJIUTOR"

PO, AKnacc

32

OKHCIUTEITBHO-
BOCCTaHOBHUTEILHLIE
peaKIuu.
Baxxueiimme
OKHUCIIUTENH U
BOCCTaHOBUTEIHU

PO, SIKnacc

33

Meton
JIEKTPOHHOTO
(97IEKTOHHO-
MOHHOT0) OanaHca

PO, SIKnacc

34

[IpakTnueckas
pabota Ne 3 o Teme

POIII, AKnacc
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"OKHUCIUTEIBLHO-
BOCCTAHOBUTEJILHBIE
peaxuun"

35

DIIEKTPOIU3
pacTBOpoOB U
pacIiaBoB BEILECTB

PO, SIKnacc

36

Pemrenue 3amau
pa3IMYHBIX THIIOB

PO, SIKnacc

37

Pemenue 3agau
Pa3IMYHBIX TUTIOB

PO, AKnacc

38

Cucremaruzanus u
0000111eHNE 3HAHUI
10 TEME
"XuMuyeckue
peaxiun"

PO, AKnacc

39

KonrtponbHas
pabota o Teme
"Xumuueckue
peakiuun"

PO, SIKnacc

40

ITonoxenue
HEMETAJJIOB B
[Tepuoanueckoit
CHCTEME
XUMHAYECKUX
anemeHTOB /[, 1.
Menaeneena u
0COOEHHOCTH
CTPOEHHUSI X
aTOMOB.
dusnueckue
CBOIICTBA
HEMETAJJIOB

PO, AKnacc

41

Annorponus
HEMEeTaJUIoB (Ha
npumepe
KHCJIOPOAa, CEPBI,
docdopa u
yriiepoaa)

PO, SIKnacc

42

Bonopox:
MOJIyYEHUE,

POIII, AKnacc
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¢duznyeckue u
XUMHAYECKUE
cBorcTBa. ['uapuasl

I'anorennl n ux
43 CBOMCTBa 1

PO, SIKnacc

l"anorenoBO1O0POIBIL.
Baxxueiimme

44 KHCIIOPOJICOACPIKAII 1
W€ COeqUHEHUS
raJor¢cHOB

POIII, AKnacc

JIaGopatopHbie U
MPOMBIILICHHbIC
CIIOCOOBI MTOTyYSHHS
45 raJIOre€HOB. 1
[Ipumenenue
rajJoreHoB U uX
COCIMHEHUI

PO, SIKnacc

IIpakTrueckas
pabota Ne 4.
Pewienne

46 1
AKCHEPUMEHTAIbHBI
X 3a/1a4 10 TeMe

"T"ammorensr"”

PO, AKnacc

Kucnopon:
nabopaTopHbIe U
MIPOMBIIIIICHHBIE
CIIOCOOBI

47 MOJTY4EHUS,
¢buznueckue u
XUMHYECKHE
cBoiicTBa. O30H.
[Ipumenenue

KHCJI0pOoJa U 030Ha

PO, AKnacc

OKcuapl U
48 A 1
TIEPOKCHJTBI

PO, AKnacc

Pemenue 3agau
49 1
paSJ'II/I'-IHI)IX THUIIOB

PO, AKnacc

Cepa: HaXOX/ICHHE B

50
MIPUPOJIE, CIIOCOOBI

PO, SIKnacc
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MONTyYCHHUS,
(dbuzmveckue u
XUMHYECKHE
CBOMCTBA

51

CepoBoaopoj,
CYTb(UIBI

POIII, AKnacc

52

Kucnoponconepxa
IIHE COCAMHEHUS
cepbl. OcobeHHOCTH
CBOMCTB CEPHOU
KHCJIOTHI

PO, SIKnacc

53

IIpakTrueckas
pabora Ne 5.
Pemenue
9KCIIEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
"Cepa u eé
coequuenus"

PO, AKnacc

54

A30T: HaXOX/IeHUE B
IpUpO/IE, CIIOCOOBI
MOJTy4EHHMs,
¢dusnyeckue u
XMMUYECKHUe
CBOMCTBA. AMMHUAK,
HUTPHIBI

PO, SIKnacc

55

Kucnopozaconepxa
e COCAUHCHUA
azota. OCoOOCHHOCTH
CBOMCTB a30THOH
KHUCJIOTBI

PO, SIKnacc

56

[Ipumenenue azora
U €ro COSIMHEHUIA.
A3OoTHBIE
yI00peHus

PO, AKnacc

57

docdop:
HaXO0XXJCHHUE B
MPUPO/IE, CITOCOOBI
TIOJTYYCHHS,
¢buznueckue u
XAMHUYECKHUE
coiicTBa. Dochust

PO, SIKnacc
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u pochun

58

Oxkcubl hocdopa,
hocdopconepxantu
e kucnotsl. Conu
dochopHoii
KHCJIOTHI

PO, SIKnacc

59

[Ipumenenue
dbocdopa u ero
COEIMHEHUH.
docdophsie
yao0peHus

PO, SIKnacc

60

[TpakTrueckas
pabota No 6.
Pemienue
IKCIIEPUMEHTAIbHBI
X 3aJ1a4 I10 TeMe
"A3zoT u pochop u
UX coenuHeHus"

PO, SIKnacc

61

VYrnepon:
HaXO0XKIEeHUE B
MIPUPOJIE,
AIJIOTPOIIHBIE
Mo TUbUKAIIH;
¢buznueckue u
XUMHYECKHE
CBOJMCTBa,
MIpUMEHEHHE

PO, AKnacc

62

Oxcun yrnepona(1l),
OKCHU]T
yraepoaa(IV),
YTOJIbHASI KUCIIOTA U
eé€ comm

PO, SIKnacc

63

Pemenue 3agau
Pa3IUYHBIX TUIIOB

PO, AKnacc

64

Kpemuunii:
HaXO0XXJCHHUE B
MIPUPOJIE, CIIOCOOBI
MOJTy4EHHS,
¢buznueckue u
XAMHUYECKHUE
CBOMCTBa
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65

Oxcun
kpemuus(IV),
KpEMHHEBAsI
KHCIIOTA, CUITHKATHI

POIII, AKnacc

66

[Ipumenenue
KPEMHHS U €TO
COEIMHEHUH.
CrexJio, €ro
MOJTy4eHUE, BUIBI
CTeKIa

PO, SIKnacc

67

Pemenue 3agau
paszqux THUIIOB

PO, AKnacc

68

Cucremarusanus u
000011eHE 3HAHUI
10 TEME
"HemeTamie!"

PO, AKnacc

69

KonrtponbHas
pabota o Teme
"Hemertasnmsr"

PO, SIKnacc

70

AHanu3
pe3yabTaToOB
KOHTPOJIbHOU
paboThl, KOPPEKIIHS
OLIMOO0K

PO, AKnacc

71

[Tonoxenue
METaJIOB B
[Tepuoanueckoit
CUCTEME
XUMHUYECKHUX
anemeHToB. OO01IHe
¢busnueckue
CBOMCTBA METAJIJIOB.
[Ipumenenue
METAJIJIOB B OBITY U
TEXHUKE

PO, AKnacc

72

DIIEKTPOXUMUYECKH
W psi HAIPSKEHUN
MeTauioB. O6mue
CIOCOOBI MOTyYSHHS
METaJlIOB

PO, SIKnacc

73

CrutaBel METAJLIOB.

POIII, AKnacc
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Koppo3sus meraios

74

Pemrenue 3amau
Pa3IMYHBIX TUIIOB

PO, SIKnacc

75

IIemouHbIe METAILIBI

PO, SIKnacc

76

CoennHenus
[IEJIOYHBIX METAIUIOB

PO, SIKnacc

71

IIenouno-
3eMeNbHBIC
MeTaJiIel. Marami u
KaJIbIUI.

PO, AKnacc

78

JKécTtkocTh BOJBI 1
CII0COOKI €€
yCTpaHEHUs

PO, SIKnacc

79

AJTOMUHHU.

PO, AKnacc

80

AmdoTtepHble
CBOMCTBa OKCHJA U
TUAPOKCHIA
AJTIOMUHHS,
TUAPOKCOKOMILIEKC
Bl aJTFOMHHUS, UX
MIPUMEHEHHE

PO, AKnacc

81

Pemenue 3agau
pa3qume THUIIOB

PO, AKnacc

82

[IpakTueckas
paborta Ne 7.
Permienue
JKCIIEPUMEHTAIbHBI
X 3ajia4 II0 TeMe
"MeTaJbl IJIaBHBIX
noarpymm"

PO, AKnacc

&3

Oo61as
XapakTepucTuka d-
3JIEMEHTOB.

PO, SIKnacc
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84

XpoMm u ero
COCIMHEHUS.

POIII, AKnacc

85

Maprauei u ero
COEIMHEHUS.

PO, SIKnacc

86

Kemeszo u ero
COeIMHEHU.

PO, SIKnacc

87

IIuHk 1 ero
COCIMHECHMUSI.

PO, AKnacc

88

Mens u ee
COCIMHEHUS.

PO, SIKnacc

&9

IIpakTrueckas
pabora Ne 8.
Pewenne

OKCIICPUMCHTAJIbHBI

X 3aa4 I10 TEME
"MeTraibl
TTOOOYHBIX

noarpymm"

PO, SIKnacc

90

IIpumenenue
METaJIJIOB B OBITY U
TexHUKe. Pemenne
3a/1a4 pa3Iu4HbIX
THUIIOB

PO, SIKnacc

91

O06o06meHue u
CHCTEMaTH3AIUS
W3Y4EeHHOTO
MaTepuasa 1o TeMe
"MeTtaysr"

PO, SIKnacc

92

KonTtpomnbHas
pabota o reme
"Mertasibr"

PO, AKnacc

93

MeToabl IO3HAHUS B

XUMUH. PoJIb XUMHH B

o0ecreueHHH
9KOJIOTHYECKOH,
SHEPreTUYECKON 1
MTUIIIEBOM

POIII, AKnacc
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0e30IacHOCTH,
pa3BI/ITI/II/I MCAUITUHBI

94

IIpomsliuIeHHBIE
CIIOCOOBI MOTyYSHHS
BaKHEHMIITHIX
BEIIECTB (aMMHAK,
CepHas KHUCJI0Ta,
METaHOM)

PO, SIKnacc

95

[TpompbiiieHHbIE
CHOCOOBI OTyYeHUs
METaJJIOB U
CILJIABOB.

PO, SIKnacc

96

[IpaBuna
0e301acHOro
HCII0Ib30BaHMS
IpernapaToB
OBITOBOM XMMHH B
OBCEIHEBHOM
JKHA3HH.

PO, SIKnacc

97

XUMUs ¥ 310pOBbE
YEJ0BEKa.
JlexapcTBeHHbIE
CpencTBa

PO, SIKnacc

98

Baxnenme
CTPOUTENbHBIE
Marepuanbi(
LIEMEHT, OETOH)

PO, SAKnacc

99

Opranunueckue u
MUHEPaJIbHbIC
yI00peHusl.

PO, SAKnacc

100

XuMmus B
CTPOUTEIIBCTBE.
Baxxueiimme
CTPOUTEIBHBIE U
KOHCTPYKIIMOHHBIE
Marepuaibl

POIII, AKnacc

101

XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karolen cpeabl
U €ro MOCJIEJCTBUS.

PO, SIKnacc

102

CI/ICTeMaTI/I3aI_II/I${ n

PO, SIKnacc
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000011IeH1E 3HAHUN 10

TEMEC

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

1. Xumns. Yraoy6nennsiii yposens 10 knace/ Epemun B.B., Kyssmenko H.E., Tepenun B.U.,
Hpo3noB A.A., Jlynun B.B.

AxumonepHoe o0mectBo M3marensctBo «/Ipoday, 2020.

2. Xumusd. Yrnyonennsiid yposens 11 knace/ Epemun B.B., Kyzsmenko H.E., Tepenun B.1.,
Hpo3noB A.A., Jlynun B.B.

OO11ecTBO € OrpaHMYEHHON OTBETCTBEHHOCTHIO M3atenscTBo «/Ipoday, 2020.

METOAUYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA

1. Matepuanst no u EI'D

2. EI'D Xumus . Tunossie 3Kx3aMeHaIlMOHHBIC BApUaHTHI O] penakiueit JJooporuna J1.1O.
Wz natenscrBo HanronansHoe o6pasoBanue, 2022

3. EI'D -2023 Xumus. 3a1anusi BBICOKOTO YPOBHSI CII0KHOCTHU oA peAakuuen JlopoHbkrHa
B.H., bepexxnoii B.A., ®eBpaneBoii B.A.

W3narensctBo Jlernon-M, Pocros-na-Jlony, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1. EI'D 110 XUMNN HA MAKCUMYM
-lBan Epmostaes

2. Cnam I'MA pemry ET'D https://chem-ege.sdamgia.ru/

3. Xwumus 11 knac Crenenun u Jamyk
4. https://vk.com/away.php?to=http%3 A%2F%2Fstepenin.ru%?2Ftasks%2F cc_key
TTaHHBIE

5. PO, AKmnacc
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Jluct cornacoBaHus k gokymeHTy Ne 81 ot 14.08.2024
MununaTop cornacoBanus: Yeaposa [.}O0. CekpeTtapb
CornacoBaHue nHnyumnposaHo: 14.08.2024 11:38

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 bakangwha J1.B. 14.08.2024 - 13:33
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