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MNOACHUTEJIbBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHero oomiero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoii
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBOeHHs (enepanbHOl  00pa3oBaTeNbHON
nporpammel cpeanero obmiero obpazoBanmsi(POIl COO), npencraBieHHbIX B DegepalibHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmum npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoir @eneparum,
pean3yIOIX OCHOBHbIE 00pa30BaTENIbHBIE IPOrPAMMBI, U OCHOBHBIX I0JI0KeHUHN «CTpaTeruu
pazBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro oOpaszoBanusi ywammxcsi 10-11 xmaccoB. HM3yuenue mpeamera,
peannzyeMoe B YCIOBHUSAX AUPPEPEHUHUPOBAHHOTO, NPOMUIBLHOIO OOY4YEHHs, MPU3BAHO
obOecrieunTh 0O0IIE00Pa30BaATEIbHYI0 U OOMICKYJIbTYPHYIO IMOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCIIOBUSIM JKHU3HM B COLIUyME, a
TaKXKe ISl MPOAOIDKEHHS OOYYEeHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOrO 00pa3oBaHWsA, B
KOTOPBIX XUMHUS SBIISETCS OJHOU U3 MPUOPUTETHBIX TUCIUILINH.

B nporpamme mo XuUMHUM Ha3HaueHHE IMpeaMeTa «XUMHUS» TMOoJydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00YyUEHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
IpOrpamMMoil o XUMHUH QYHKIMU:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedynBaeT IOIydYeHHE
NpPEICTaBICHUs O ILIENAX, COJEepKaHUHU, OOIel cTpaTeruu OOy4eHus, BOCHUTAHUSA U
pa3BUTHS O0yYalOUMXCA CPEACTBAMM MpeaMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpasi  NIpPEeJyCMaTpUBAacT  OIpPEIEICHUE:
OPUHIUIOB  CTPYKTYPUPOBaHMS M  IOCJIEJOBATEIBHOCTH H3YYEHHUS y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M KAdEeCTBEHHBIX €r0 XapaKTEPUCTHUK; IOAXOMOB K
(OpMUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI 00ydarluxcsi B paMKaX MTOrOBOM arTecTaliMd B (QopMe €IUHOIO
roCy/apCTBEHHOTO SK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOinE€HHOTO U3YUEHUS XUMHUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COIepkKaHKe, 00s3aTeIbHOE ISl U3yUEHUS
B paMKax OTHENbHBIX  Mpo¢uiel, MpeaycMaTpuBaeT  paclpelelieHue U
CTPYKTYpUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JMHUSAM/pa3ienam
Kypca,

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro ISl U3Y4YeHUs
OTJIEIbHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh HM3Y4YeHHS Y4eOHOro Marepuana c
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e AT METOAMYECKYI0 HMHTEpPIpETAlMIO Leled M 3aJad M3ydyeHus IpeaMera Ha
yrIyOn€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
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oOuiero oOpa3oBaHUs, COJAEPKATEIILHON XapaKTePUCTUKHU TUIAHUPYEMBIX Pe3yIbTaToOB
OCBOCHMS OCHOBHOI 00pa30BaTENbHONW MPOTpPaMMBbl CPEIHEro odmero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATENbHBIX JIEUCTBUN O0O0YyYarolerocss MO OCBOCHHUIO COJACP>KaAHUS
npeaMerTa.

I[lo BceM Ha3BaHHBIM MO3ULMSAM B IporpaMMe [0 XHMHUU IPeayCMOTpeHa
MPEEMCTBEHHOCTh C OOYYCHHMEM XHMHHM HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM MPOrpaMMON MO XUMHUHM  00s3aTeNnbHOW  (MHBapUAHTHOMN)
COCTaBJISIIOLIEH collep:KaHus Y4eOHOro mpeaMera « XuMus» ocTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTAaBIIAIONICH, KOTOpas JOHKHA ONPEEIAThCA B COOTBETCTBUM C HAIllPaBICHUEM
KOHKPETHOTO PO HIIs 00yUCHHUS.

B cootBerctBuM ¢ koHuentyaibHbiMU mojoxeHusmMu DPIOC COO o Ha3zHayeHUH
npeaMeToB 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEH B cucteMe nudepeHnpoBaHHOTO 00yUeHus Ha
YpOBHE CpefHero o0imero o0pa3oBaHusl XUMHUS HA YPOBHE yTiyOJIEHHOTO M3YUYEHHs HAIPaBJICH
Ha peaJln3aliio IPEeEeMCTBEHHOCTH C IOCIEAYIOLIUMM 3TaloM I[OJyYE€HUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIELUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIUILIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopa3oBanus. B 310l cBs3u
U3yyeHue npeaMera «XHUMHS») OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pacUIMpPEHUE U
yIIyOJieHHEe TEOPETHYECKOW M TPAKTHYECKOW IMOATOTOBKH OOYYaroIMXCs, BHIOPABIINX
onpeAenéHHbIi Npopuiib 00y4YeHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIEYIONIEr0 MOdyYeHUs
XUMHUYECKOro 00pa3oBaHus B OpraHu3alusax npodeccnoHanbHoro oopasosanus. Hapsay ¢ atum,
B cere TpeboBaHuii ®I'OC COO k miuaHUpyeMbIM pe3yjbTaTaM OCBOCHHUsS (enepaabHOI
00pa30BaTeNbHOI MpPOrpaMMbl CpeJHEro OO0IIero 0O0pa3oBaHUs H3Y4YEHHE IMpenMeTa «XHUMHUD»
OpPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIUTAHUS U COIIMAJIbHOTO Pa3BUTHS 00y4aroLUIXcs,
Ha (OpMUPOBaHUE Y HUX OOLIEMHTEIEKTYa bHBIX YMEHUH, YMEHUH paliioHaIN3alul y4eOHOTro
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENILHOCTH, HMMEIOLIMX  MEXIUCIUIUTMHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  nipeMeTa «XUMHS» Ha YPOBHE YINIyOJEHHOTO HM3Y4YEHHS SIBISIOTCS
yriayonénnsle Kypebl — «Opranudeckas Xxumusi» U «OOmas 1 Heopranudeckas xumusi». Ilpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpuHATH nonoxenuss ®I'OC COO o paznuuusx 0a30Boro u
yrayO0aEHHOTO yPOBHEHN U3yUeHUs MpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranundeckas xumusi» U «OOmas u HeopraHuuecKas
XUMHUS» COCTABISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHUCTeMa 3HaHUU MOJydaeT OIpeiel€HHOE TEOpEeTUYEecKoe
JOTIOJIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUi  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOnE€HHOM YpOBHE M3Yy4eHHs MpeaMeTa obecrieueHa
BO3MOXXHOCTh 3HAUUTENBHOIO YyBEIUYEHUS O00bEMa 3HAHMW O XUMHMYECKHX OJJIEMEHTaX H
CBOMCTBaX UX COENMHEHUN Ha OCHOBE PACIIMPEHUS U YIriIyOJeHUs MPEeACTaBIEHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS XMMUYECKON KUHETHKU U TEPMOJMHAMUKHU. M3yueHue nepruoauueckoro 3akKoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XHUMHUYECKas CBsI3b O0OBACHSAETCS C
TOYKHM 3pEHUS] SHEPreTHUECKUX W3MEHEHUH Npu e€ oO0pa3oBaHWMU U pa3pylIEHUH, a TaKXKe C
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TOYKH 3pEHUS MeXaHU3MOB €€ oOpa3oBaHusa. l3yueHue TUNOB peaKIUil JOMOJNHIETCS
(dbopMHpOBaHKEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIECcCaxX U JIEKTPOIN3E PACILUIaBOB
U pACTBOPOB BEIIECTB. B Kypce OpraHMYecKOM XUMHHM IPU PACCMOTPEHUU PEAKLIMOHHOU
CHOCOOHOCTH COCMHEHUH ynensieTcs 0co00e BHUMaHUe BOmpocaM 00 3JIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEakLHi.

Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIyOJIEHHOTO YpOBHS
U3yYeHHs Ui KJIAcCOB ormpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha MX CTPYKTYpy H
XapakTep JOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa sl KIACcCOB XHMMHUKO-(DH3MYecKOoro
npoduist 60JBIIIOE 3HAYCHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[lpy m3ydeHum mnpeaMeTa B JaHHOM CiIydae akUEHT OyleT clenaH Ha OOIIHOCTh METO/0B
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAs TEOPHUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUM, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIU3A, IPEACTABICHUS O CTPOCHUH BELIECTB U APYTOE.

B 10 e Bpems B copepykaHUM IpeaMeTa ISl KIIACCOB XMMHKO-OHOIOTHYECKOTO TPOGHIIS
0onbIIMKA yAENbHBIM Bec OyneT MMETh OpraHuueckas Xumus. B aToM ciyuae npegocraBisieTcst
BO3MOXXHOCThH AJis1 0oJiee 00CTOSITENEHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEJICTAaBUTEJIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3A, bIXaHUS, MUIIEBAPECHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUYECKOT0 MIPUMEHEHUSI HAYYHBIX 3HAHUHN W3yUYeHUe MpeameTa
«Xumus» Ha yriyOn€HHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C Y4YEOHBIMU
npeIMeTaMH, BXOASIMMHU B COCTaB MpeIMEeTHBIX o0nactel « EcTecTBeHHO-HayYHbIE TPEAMETHD,
«Marematuka u nHpopMaTHKa» U «PyccKuii A3bIK U TUTEpATYpay.

[Tpu u3yueHun ydeOHOro mnpeamera «XuMHsS» Ha yriayOJIEHHOM ypOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMHUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTUYECKON JI€ATEIbHOCTHM YEJIOBEKAa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJbTyphl. Perienue 3Toil 3amaun Ha yriayOiaE€HHOM ypOBHE M3y4YeHUS
npeaMeTa npernoaraeT peajn3aluio Takux 1eneil, Kak:

e (opmupoBaHUE TPEICTABICHUN: O MaTEpUATHLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TIO3HABAEMOCTH SIBIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
eé BenyIell posd B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npobjIeM HSKOJIOTUYECKOM, YHEPreTHYecKoi M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHUKOB DHEPrUH, B
obecrieyeHnn PalMOHAIBLHOTO MPUPOIONIOIB30BAHUS, B dbopMHupOBaHUH
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO

OTHOLIEHUSI K CBOEMY 3/10POBbIO M IPUPOAHOM CPEE;
® OCBOEHHME CHCTEMBI 3HAHHWH, JIEKAIUX B OCHOBE XHMHYECKOM COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIbHBIX TMOHSTHUN, 3aKOHOB U
TEOPUIl XMMHH, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
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TEPMOJUHAMMYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHHUS XUMHUYECKUX
peakuii, 0 XUMUYECKOM PaBHOBECHUH, PACTBOpPAX M JAUCHEPCHBIX CHCTEMax, 00 00X
Hay4HBIX [IPUHIMUIIAX XUMUYECKOTO IIPOU3BOJICTBA;

dopmupoBaHne y 0OydyaromMXcs OCO3HAHHOTO TIOHMMaHHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHUU Uil OOBACHEHHS KJIIOYEBBIX HICH U MpodiiemM
COBPEMEHHOM XUMMH, A7 OOBSICHEHHS M IPOTHO3UPOBAHMS SBICHUH, HMEIOLIUX
€CTECTBEHHO-HAYYHYI0 IPUPOJY; I'PaMOTHOIO peIIeHUs MpobieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IO3ULHUHA 3KOJIOIMYECKOU
0€30MacCHOCTH NOCIEACTBUNA OBITOBOM M IMPOU3BOJICTBEHHOW JIE€ATEIBHOCTU YEIIOBEKA,
CBSI3aHHOW C XUMHMUYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepaboTKOM
BELIECTB;

yriayOJieHHe TPEACTaBICHWH O HAy4YHBIX METOJaX IO3HAHWS, HEOOXOAUMBIX IS
nproOpeTeHUs] YMEHHI OpUEeHTUPOBATHCS B MUPE BEILIECTB U OOBACHEHUS XMMUYECKUX
ABJICHUM, MMEKINUX MECTO B IPUPOJE, B MPAKTUYECKOM JEATEINBHOCTH U
IIOBCEJHEBHOM KU3HH.

B nnane peaiu3anuu ICPBOOUCPCAHBIX BOCIIMTATCIBHBIX W Pa3BHUBAIOIIUX (bYHKI_II/Iﬁ
HGHOCTHOﬁ CUCTCMBbI CpEAHCTO 06]1.[61"0 06p330BaHI/I$I IIpu M3y4CHHUU IpCAMETA «XuMHus» Ha

yrIyOJIE€HHOM YPOBHE 0COOYIO aKTyallbHOCTh MPHOOPETAIOT TaKUE IEIH U 33/1a4H, KaK:

BOCIIMTaHUE YOEXKIEHHOCTH B II03HABAEMOCTHU SIBJICHUH NPUPOJABI, YBaKEHUSA K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHUYCCKHX W TPHUKIAIHBIX HCCICIOBAHUH B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHBALIMUA K OOYYEHHUIO U TMO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS 00I[EYeTTOBEUECKHUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYalIbHBIX W  TBOPYECKHUX
crocobHocTell 00yJaromuxcsi, popMUpPOBAaHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEIIHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3/I0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KU3HU;

dbopMUpOBaHHEe yMEHHMI W HABBIKOB PAa3yMHOTO MPHUPOIOIOIB30BAHUS, PA3BUTHUE
DKOJIOTMYECKON  KyJNbTypbl, TNPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIONE3HOU
IKOJIOTMUYECKOH JIeATETHbHOCTH.

OO01Iee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3yYeHUS XUMHUH Ha YIiyOJCHHOM YPOBHE
cpennero oOrmiero obpazoBaHusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Hezneno), B 11 kmacce — 102 gaca (3 vaca B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpeqmer W 3HAaYeHWE OPTraHUYECKOM XHMHH, TPEACTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBSA3b B OPraHMYECKUX COCHUHCHMSIX.
Tunbel THOpUAM3aMA aTOMHBIX OpOHTajnel yriepona. MexaHu3Mbl 00pa30oBaHUs KOBAJCHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsizu. OnuHapHas, JABOMHAs M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJax
opranundeckux seuiects. [lonsaTre o cB0OOAHOM pajnuKaie, Hykjieoduie u 3JaeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbymiepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUH.
Monekynsipble ¥ CTPYKTypHble Gopmyisl. CTpykTypHBbIE (DOpPMYIIBI pPa3sTUYHBIX BHJOB:
pa3BEépHyTas, COKpalll€éHHas, ckeneTHas. M3omepus. Buasl wu3omepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKylIax OpPraHUYECKHX COEIUHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccupuKauu opraHuYecKux BemecTB. [lonsaTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonorunueckue psanel. CucremaTnyeckas HOMEHKIJIATypa OpPraHU4YeCKUX
coeaunenuit (IUPAC) u TpuBnaiibHble Ha3BaHHSI OTJCNIBHBIX MPEICTaBUTENEH.

OcoOenHocT M KjIaccUpUKalusg  OpraHmdyeckux  peakuuil.  OkuciaurenpHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YUYEHMsI BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB W MaTepualaMu Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYHUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHU4YE€CKUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOPHIM3AIMsA aTOMHBIX
opOuTaneit yrieposa, 6-cBsi3b. OU3NUEeCKue CBOMCTBA ATKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEUICHMs, N30MEPHU3aLUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUUi
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U MPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKIAaTypa U uzomepus. OcCOOEHHOCTH CTPOSHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKJIONPOINAH, NMKJIOOyTaH) M OOBIYHBIX (LIMKIJIONEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MONTy4YeHUs U IPUMEHEHUE [IUKI0ATKaHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alkeHOB, SP>-THOpHIM3alUs aTOMHBIX OpOHTaseil
yriaepoaa, 6- U n-cBa3u. CTPyKTypHas M reoMeTpuueckas (Iuc-Tpanc-) uzomepus. Ousznueckue

CBOIWCTBAa aJKEHOB. XHMHMYECKHE CBOWMCTBA: PEAKIHUM MPHUCOCAMHEHUS, 3aMEUICHUS B O-
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IIOJIOKCHUE TP JBOMHOM CBSA3M, NOJMMEpH3alMM U OKucieHusd. [IpaBuno MapkoBHUKOBa.
KavecTBeHHbBIE peaky Ha IBOMHYIO CBs3b. CIIOCOOBI NOTYYECHUS U IPUMEHEHHE AITKCHOB.

Ankanuensl.  Knaccudukamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanusi CONpsKEHHBIX JTUECHOB.
CriocoObI nosty4eHus 1 NPUMEHEHNE alIKaHEeHOB.

Anxunbl. 'oMonornyeckuii psia alkuHOB, 00mmas (GopMyiia, HOMEHKIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALMUS aTOMHBIX
opbutaneit yriepona. dusmyeckue CBOMCTBA aJKHMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IIPUCOEAVHEHNA, NUMEPU3aluil U TPUMEpU3aluuu, okuciaeHus. KucioTHble CBONCTBA aJIKMHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakmMy Ha TPOHHYIO CBsi3b. CIOCOOBI
MOJIy4€HUsl U IPUMEHEHUE aJIKUHOB.

Apomaruueckue yriaeBoaopo/sl (apeHsl). 'oMonoruueckuit psit apeHoB, ooias popmynia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKluu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIIEHHE roMoJioroB Oen3ona. IlpeacraBienue 06 OpUEHTUPYIOIIEM JEHCTBUM 3aMeCTUTENIeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMMUYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  HOMyYyeHUS U NPUMEHEHHE  apoOMaTHYECKHX
YTJIEBOIOPOOB.

[Tpuponusiii ra3. I[lonyTtHble HedTsHbIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbII
yroib ¥ OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKU HE(PTU: MEeperoHKa, KPEeKHHT
(TepMHUYECKH, KaTalIUTHYECKUi), pugopMuHr, nupoius. [Ipoaykrsl nepepabotku HedTH, HX
PUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOM3BOIHBIX YIJIEBOJOPOI0OB. Peakiuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYITy, HUTPOIpyMIly, LHMAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHOUPTOBOIO pacTBopa IEnoud. BzammonelicTeue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMY4ecKHX COEAVHEHMSIX.
Hcnonp30BaHne TallOT€HIIPOM3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIHBIE METOAbl M3YUYEHHMS BELIECTB M MX IPEBPALEHUN: H3Yy4YEHUE
¢u3nUecKux  CBOMCTB  yIJEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuuit
YTJIEBOJIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WIJIM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHapyXEHHE YIIIepoa W BOJOpOJA B OPraHMYECKUX BEIIECTBAX,
NOJy4eHHEe STUJICHA U H3YYEeHHE €ro CBOWCTB, O3HAKOMIIEHHE ¢ Kosuekiusmu «HedpTts» u
«Yromp», ¢ oOpa3namMu IUIaCTMAacC, KaydyKOB U DPE3UHBI, MOJECIUPOBAHUE MOJEKYJ
YTJIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xammue oprannyeckue CoeIMHeHNUs.

[IpenensHble OnHOATOMHBIE cHUpPTHL. CTpoeHHE MOJIeKyNl (Ha TpuUMepe MeTaHojla U
stanoa). ['oMmonornyeckuii psan, odmas Gopmyina, u3omepusi, HOMEHKJIATypa U Kiaccudukarms.
@usnyeckue CBOKMCTBA NPEICIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHsle CBA3HM MeXny
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MOJIEKYJIAMH  CIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKkUMHM 3aMELICHMs, [eruJpaTaluy,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMHU KuciaoTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE CIUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OpPraHM3M 4YeEJIOBEKa.
Crioco0bI osTydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

ITpocteie 3¢upbl, HOMeHKIaTypa U n3omepusi. OCOOEHHOCTH (PU3NYECKUX U XMMUYECKHUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIJIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOMCTBa: peakUuu 3aMEIICHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEAaKLUsl Ha MHOTOAaTOMHBIE CIUPTHL. [IpeacraBienue o MexaHu3Me
peakuuii HykieopuiIbHOro 3aMenienus. JleiictBre Ha opranusMm yenoBeka. CrocoObl MOTyueHHs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyYJIbl, B3aMMHOE BIUSHUE TMIPOKCOIPYIIBI U OEH30JbHOTO Spa.
®dusnueckue cpoiictBa (eHosma. OcoOEHHOCTH XMMHUYECKMX CBOMCTB (enosa. KadecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enona. CrnocoObl MOMy4deHHs M HpUMEHEeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuIbHBIE COSNMHEHHS — QIBJCTHUABI M KETOHBL. JIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM rpynmnbl. ['omMonoruyeckue psijipl albJerda0B M KETOHOB, oOmias ¢opmyia,
U30MEpHUs M HOMEHKJaTypa. dusndeckue CBOWCTBA albACTUIOB M KETOHOB. XHUMHUYECKUE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaKkUMM Ha anpierujpl. CrocoObl MOSyueHUss M NPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE IpeaelibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkinarypa. dusmueckue CBOICTBA OJHOOCHOBHBIX
IpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH KapOOHOBBIX
KHUCJIOT. XUMHUYECKHUE CBOMCTBA: KHCIOTHBIE CBOWMCTBA, peakius 3TepU(UKALUU, peakiuu ¢
y4acTHEM YIJIeBOJOPOJHOro paaukaga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpernctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08ds KHUCIOThL.. CrocoOsl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnsie 2¢upsl. ['oMmonorudeckuii psia, odmias ¢opmysa, U30Mepusi 1 HOMEHKIIATypa.
Pu3nyecKne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHON Cpene.

XKupsl. Ctpoenue, pusnyeckrue U XMMUYECKHE CBOWCTBA YKUPOB: THAPOJIHU3 B KUCIOH U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKHU HEMpeIeIbHBIX )KHUPHBIX
KUCHO0T. JKUphl B IPUPO/IE.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapaktepucTuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, 1U- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®dusnueckue CcBOWCTBA M HaxoxaeHwe B mnpupone. dorocuHTe3. XUMHUYECKHE CBOWMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpylN, CIOMPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHe TIIIOKO3bI, €€ 3HAa4YeHHWE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajabTO3a M JIaKTo3a. BoccraHaBmuBaromue u
HEBOCCTAaHaBIUBaOmue aucaxapuiel. ['mapomus nucaxapunos. HaxoxzaeHuwe B mpupone u
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npuMmenenue. [lonucaxapupl: Kpaxmal, INIHKOTeH U 1einoio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmaja, T[JIMKOT€Ha U LeUIoj03bl. (Pu3nyeckue CBOMCTBA KpaxMana M ILEJUIHOJIO3BL.
XUMHYECKUE CBOWCTBA Kpaxmaja: TMApPOJIN3, KAaYECTBEHHAs PEaKus ¢ HMOJAOM. XHMHYECKHE
CBOWCTBA IEJUTIOJIO3BI: THAPOIIH3, TOIy4eHHE FPHUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

DKCHepUMEHTAIbHBIE METOJbl M3yUEHUS BELIECTB U HUX IPEBpAIllEHUI: PacTBOPUMOCTH
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWUCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEOHOW IIPOBOJIOKE, OKHCJICHHE 3STUIIOBOIO CIIMPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEpUaIoB), KAUECTBEHHbIE PeaKlUy Ha
anbAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom menu(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pactBopa ToK03bl ¢ ruapokcunom meau(ll), B3aumomeicTBue Kpaxmana C HMOJIOM, PEIICHHE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crupthl U ¢enonb», «KapOoHoBbie KUCIOTHI. CIOXKHBIE
3upb.

A3oTcoaep:kanye opraHiuyeckne coeANHeHusl.

AMUHBI — OpraHWUYeCKHe TMPOW3BOJHBIC amMuaka. Kiaccudukamuss aMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbBIC, BTOPUUHBIE U TpeTUuHble. CTpOCHUE MOJIEKYII,
oOmas dopMmyna, u3oMepusi, HOMEHKJIaTypa U (pU3MUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJICHCTBHE MEPBUUYHBIX
AMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMaTtuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BIUSHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHWIMHA.
KauectBennsie peakiuu Ha aHWIMH. CHOCOOBI TOJYYEHHUS M TMPUMEHEHHE anrupaTUYECKUX
amuHOB. [losydyeHne aHWIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3zoMmepuss. OrtaenbHble NOPEICTABUTENN  O-
AMUHOKHCIIOT: TJUUWH, allaHuH. DU3ndecKkrue CBOMCTBA aMUHOKHCIIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OPraHUYECKUX COCIMHECHHH, pPEaKIus TMOJUKOH/IECHCAIINH,
oOpa3oBaHHe NENTUAHOM cBsA3M. bruonornueckoe 3HaueHMe aMUHOKHUCIOT. CHHTE3 M THIPOJIU3
MENTUIO0B.

benku kak npupoansle nonumepsl. llepBuuHas, BTOpUYHAs W TPETHUYHAsl CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE pEeaKkluu Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS! BEIECTB M MX MPEBpALICHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEIKOB MPH HarpeBaHHUM, [IBETHBIE PEAKIIMHM Ha OENKU, pelieHue
HKCIEPUMEHTAJIBHBIX 337a4 IO TeMaM «A30TCOJEp)KAlllUe OPTraHWYECKUEe COETUHEHHS» U
«Pacno3HaBaHne OpraHMYECKUX COSAMHEHUID.

BbicokoMosieKyJISIpHBIE COeIMHEHHS .

OCHOBHbIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeOHss MOJIeKyJsipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepusie MaTepHuabl. [Tnactmaccel (monuaTHIIEH, MOJIMIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOII, MOJIMMETHUIIMETAKPUIIAT, MOJIMKApOOHATHI,
noymdTUIeHTepedTanar). Y THan3anus u nepepadboTka rmiacTuka.



DnacToMephl:  HAaTypaldbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaIHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HarypasibHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCaH).

[Tomumepbl  cnenuanbHOTO  Ha3zHadeHUs (TeQUIOH, KEBJIAp, OSJIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3aracMbie MOJMMEPHI ).

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHUS! BEIIECTB M WX MPEBpAIICHUN: 03HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peIIeHue
SKCIIEpUMEHTAIBHBIX 3aJ1a4 10 TeMe «Pacrno3HaBaHue J1IaCTMAcC U BOJIOKOH.

Pacuérnpie 3amaun.

Haxoxnenne MoJIeKyIspHO (GOPMYITbI OPraHUYECKOTO COCTUHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXJACHUE MOJEKYJISIPHOU (OPMYJIbI OPraHUYECKOTO
coequHeHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIecTBa (Macce,
00BEMY) MPOTYKTOB pEeaKIUU U/UIH UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOPMYIIbI
OPraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIOCOOOB MOJYYEHUS,
ompeiesICHUE JOJIU BBIX0a IPOIYKTA PEAKIIUU OT TEOPETUIECKH BO3ZMOXKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHbIX CBA3E€H MpU U3YYEHHH OpraHmyeckod xumuu B 10 kiacce
OCYIICCTBIISIETCS 4Yepe3 HMCIOJB30BaHWE KaK OOIIUX ECTCCTBCHHO-HAYYHBIX IOHSATHH, TaK H
MOHSATUHN, TIPUHATHIX B OTJAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyuYHbIe TOHATHUA: SBJICHHUE, HAay4YHbIH (hakT, rumoresa, TEOPHs,
3aKOH, aHalIMW3, CHUHTE3, KiaccHuduKanusg, HAOMOJEHUE, U3MEpEHHE, DKCIEPUMEHT, MOJEIb,
MOJICIUPOBAHUE.

®usnka: marepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, JHEPreTHUYECKHI
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBa, (PU3UUYECKUE BEITMYUHBI,
€MHULIBI U3MEPEHUS1, CKOPOCTb, SHEPTHsI, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OCNKH,
YTIIEBOIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHoNmorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MTUTAHHUs, MOIOIINE CPE/ICTBA,
MaTepHaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIAS U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMenT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTMYeCKHe YPOBHM M TOIAYPOBHU. ATOMHBIE
opOutanu. Knaccupukanus XMMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AIIEKTPOHOB TI0 AaTOMHBIM OpOUTAIsAM. OJEKTPOHHbIE KOHQUIYpallMd aToOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM, JIIEKTPOHHbBIE
KOH(UTypaIyi HOHOB. DIEKTPOOTPULIATETLHOCTb.
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Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema Xumuueckux saemeHtoB [.1.
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBIX M CIOXHBIX BEIIECTB MO TpyIIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJCHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-AKIENTOPHBIA. DHEPrHs
U juiiHa cBs3u. [loasipHOCTD, HANIPABICHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOU CBsA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUSL.

BajleHTHOCTP W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPbI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKyJISPHOTO W HEMOJEKYJSPHOTO CTpOeHus. THIbl KpHUCTaNIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHeix cuctemax. Mctunueie pactBopsl. [IpeacraBienue 0 KOJITOUAHBIX
pactBopax. CrmocoObl BBIpaXKEHUS KOHIIGHTPAIIMM PAcTBOPOB: MaccoBasi JOJS BEUIECTBAa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pactBopuMocTh. Kpucrainoruaparsl.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BeIIeCTB. |pHBHAIbHBIE Ha3BaHUs
OT/IENIbHBIX MPEJCTAaBUTEIICH HEOPTaHUIECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHWS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuii. TepMoXuMuyeckue ypaBHEHHUs.

CKOpoCTh XUMHYECKOM pPeakiuu, €€ 3aBUCUMOCTh OT Pa3IMuHbIX (hakTopoB. ['oMOreHHbIE
U TeTeporeHHble peakuu. Katanus u karamu3aTopsl.

OOpatumbie ©  HeoOpaTHUMbIE peaklud. XUMHUYeckoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphl, BIMSIOUIME HA TOJOKEHHUE XHMHUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIIEHUE M KOHIIEHTPAIlMU BEIIEeCTB, YYacTBYIOMUX B peakiuu. [Ipunnun Jle
[Tarense.

OnekTponuTnueckas aucconuanus. CuipHble W crnadble  dNeKTponuThl. CTeneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHasA, HEUTpasibHas, ILIejIo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOKucieHus. OKUCIUTENb WU
BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHelllne OKUCIUTENH U
BOCCTaHOBUTENIH. MeTOJI 2NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

DKCIEepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB W WX TMPEBPAIICHHI: pa3IoKeHUE
MEepOKCHUJa BOJOpOJa B MPUCYTCTBUM KaTalIU3aTOpa, MOJENU KPUCTAIUIMUECKHUX PpEHIETOK,
NPOBEIEHUE pEaKUUH MOHHOrO OOMEeHa, OIpeJesieHHe CpeAbl pacTBOPOB C IMOMOUIbIO
WHAWKATOPOB, U3yUEHUE BIUSHUS PA3IHUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.
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[Tonoxenune HemeramwioB B Ilepmoanueckoil cucreme xumuyeckux siementos [[.1.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HMX aroMmMoB. (Dusnyueckue CBOICTBA HEMETAJUIOB.
AmToTponusi HEMETauIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriepoaa).

Bonopon. Ilomyuenue, ¢puzndeckue M XUMUYECKUE CBOWMCTBA: PEAKIMU C METAJUIAMH U
HEMETaJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIUIMBHBIE 371EMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydyeHus, GU3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHeNme KHUCIOPOACOAEPKAIUE COCIMHEHUS TaJOTCHOB.
JlaGopaTopHble U MPOMBIIICHHBIE CIIOCOOBI MOXYYEHHUs TaJoreHoB. [I[puMeHeHne rajioreHoB u
UX COCOUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUICHHBIE CIOCOOBI MOMTYYEHHs] KHCIOPOAA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia U o30Ha. Oxcuasl u
HEPOKCU/IBI.

Cepa. Haxoxznenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHUYECKHE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCTIOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. I[IpuMeHeHHWE cepbl U €&
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crocoObl MOMydeHHs, (pU3MUeckrue U XUMHYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKCHUIbl a30Ta. A30THUCTas M a30THAs KHUCIOTbI M UX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeaMHEHUil. A30THBIC
yI00peHusl.

®ochop. Haxoxkaenwe B mpupojie, crnocoObl moiyudeHusi, GU3NYECKue U XHUMHUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coennnenuit. ocopHeie ynodpeHus.

Vrnepon, HaxoxaeHHE B TMpupone. AJuioTpomHble Moaudukanuu. Dusndeckue u
XMMHYECKUE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcupa yriepoma(ll),
okcun yraepona(lV), yronpHas kuciora U e€ cold. AKTUBUPOBAHHBIN Yroib, aacopOuus.
Oynnepensl, TrpadeH, yriaepoaHble HaHOTpyOku. [IpuMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHUIA.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MOTydeHus, Guzndeckue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUIbl CTEKIA.

[Tonoxxenne metansos B [lepuonnyeckoil cucreMe XUMUYECKUX 37eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue Gpu3nueckue CBOMCTBa METAIJIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUNA psfl  HampspDkeHUuH MeTauioB.  OOmme crnocoObl  TOyYeHHS
METAJIJIOB: TUAPOMETAIUTYPTHUs, TUPOMETAILTYPIusl, aeKTpomeTautyprus. [lonstue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

Ob6mas xapakrepuctuka meramioB |A-rpynmer [leprogndeckoit cHCTEMBl XUMHUYECKHX
aneMmeHToB. Hatpuil u kanuii: nonmydenue, pusndeckue U XMMHUECKHE CBOWCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COETMHEHUI.

Ob6mas xapaktepuctuka MetamoB |IA-rpynmsr [leprogudeckoil cUCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: TMoJydyeHHe, (U3NYEeCKMe U XHMHUYECKHE CBOICTBa,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.
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AnOMUHUI: ToNTydyeHue, GU3NYeCKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHECHHUU. AMGOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSI.

OOmast xapakTepuUCTHKa MeTalioB Mo0o4HbIX mnoarpynn (b-rpymm) Ilepuoandeckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHur. OKCHUIIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpoMarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
ITomyyenue U npUMEeHEHUE XpoMa.

®u3nueckue MW XHWMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEHUW. Baxueinmme
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKUCIUTEIbHBIC CBOMCTBA.

dusnuecKue 1 XUMUYECKHE CBOMCTBA JKeJle3a U ero coequHeHnd. OKCUAbI, THAPOKCHUIIBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumeHeHMe Kene3a U €ro CIIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonydenne u npumeHenmue
MEJIA U €€ COCTMHEHU.

[{uHk: monyyeHnue, GU3NUECKre U XUMUUECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUIPOKCH]IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

OKCIIEpUMEHTAIbHbIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX IMPEBPALICHUN: HU3yYEHUE
00pa3IoB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KHUCIOPOJE, U3YyYCHHUE
KOJUIeKIIMU «MeTamibl ¥ CIUIaBb», B3aUMOJICHCTBHUE IIEIOYHBIX M IICJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOH (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAJIOB), B3aUMOJACHUCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIIOT U IIEJ0Yeld, KaUeCTBEHHbIE PEaKI[MM Ha HEOPTaHMUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa MU KAaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUJIOB ATIOMHHUS U IIMHKA C
pacTBOpamMu KHCIJIOT W HIEJNOYEH, pellleHne dKCIEPUMEHTANBHBIX 3a/1a4u 1o TemaM «l ajJoreHb»,
«Cepa u e€ coeqMHEHUsD», «A30T U Pochop U ux coeAMHEHU», « MeTallsIbl TTIABHBIX TOATPYIII,
«Mertanibl MOGOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYMBOTO Pa3BUTHS desoBedecTBa. [oHATHE O HAyUHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTo wuccienoBaHus. HayuHble mnpuHIMINBI
OpraHU3aIl XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CIOCOOBI TTOMyUYEHUs BasKHEHIIINX
BEIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIIeHHBIE
CIOCOOBI MOJYYEHUS] METAJIOB U CIJIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH cpeapl U
ero nociueacTBus. Posb xumun B 00ecrieueHUN SHEPreTHIeCKO Oe30MacHOCTH.

Xumusi ¥ 300poBbe 4yenoBeka. JlekapcTBeHHble cpencTBa. [lpaBuna ucnosib3oBaHUs
JIEKapCTBEHHBIX MpemapaToB. Posib XUMUN B pa3BUTHU MEIUITUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Poiib XuMun B 0OecTieYeHIHN
MUILEBOH Oe30MacHOCTH.

Kocmetnueckue u mapdroMepHsle cpeactBa. beitoBas xumus. [IpaBuna OGe3omacHOro
WCITOJIH30BaHUS MPEnapaToB OBITOBOW XMMUHU B TIOBCETHEBHOW KU3HH.

XuMHS B CTPOUTEITLCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MAaTEPHAITBI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHuYecKrue 1 MUHEPAIbHbBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKH, CTEKJIO0, KepamMuka. MaTtepualibl
JUIs DJIEKTpOoHUKH. HaHoTexHOIOrMH.

Pacuérnrle 3agayn.
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Pacuétel: Macchl BemiecTBa WM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce Win 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOTMYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMA,
KOJIMYEeCTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIM OJHO M3 BEILECTB JIaHO B BHUJE pacTBopa C
onpeac€HHOM MacCOBOM JOJIed pPacTBOPEHHOIO BEUIECTBA, MACCOBOW JIOIM U MOJISIPHOM
KOHIIEHTpAllUM BEIIECTBA B PAcCTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIMU OT TEOPETHYECKU
BO3MOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXOpeIMETHBIX CBS3CH MPU U3YYEHUHU OOIIeH U HEOPraHUYECKOW XMMHH B
11 kyacce oCyIIeCTBIsCTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSTHH,
TaK ¥ MOHATUM, IPUHATHIX B OTACIIBHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIus, TEePUOJUYHOCTh, HAOIIJICHHE, HW3MEpEHHUE,
SKCIIEPUMEHT, MOJICJIb, MOJICJIMPOBAHUE.

®dusnka: marepus, MUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSTHUE BEIISCTBA, WJACAJIbHBIA Ta3, (U3MUYECKUE BEIMYWHBI, CIUHUIIBI
M3MEPEHHUsI, CKOPOCTh, SHEPTHS, Macca.

buonormsi: kierka, opraHusM, OJKocucTema, Ouocdepa, MeTa0OIU3M, MaKpo- H
MHUKPOIJIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBI, ()EPMEHTBHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLIINBO, PECYPCHI.

TexHonmorus: XuMUUecKasi MPOMBIIINIEHHOCTh, METAJUTYPrysi, CTPOUTEIIbHBIE MaTepHUaIbI,
CEIbCKOXO035MCTBEHHOE TPOM3BOJICTBO, TMHINEBAass MPOMBIIUICHHOCTh, (hapMalieBTHUeCKas
MPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHYCSCKHX penaparos, MIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaT€pUaJOB, 3JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CHCTEMHO-IEATEIBLHOCTHBIM IOAXOAOM B CTPYKType JHMYHOCTHBIX
pe3yJabTaTOB OCBOEHHUs INIpeiMeTa «XUMHS» Ha YpPOBHE CpEIHEro oO0uero oo6pa3oBaHUs
BBIJICJIEHBI CJICAYIOUINE COCTABIIAIONINE: OCO3HAHUE OOYYaIOUIMMHUCS POCCUHCKOM IpaXkIaHCKON
UJCHTUYHOCTU; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOIIPEAETICHUIO;
HaJIM4YUMe MOTHUBAlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYarommxcs
PYKOBOJCTBOBAThCA MPHUHATHIMH B OOIIECTBE MpPAaBHJIaMU W HOPMaMH IIOBEJICHUS; HaTU4YHE
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABHUThH IIEJI U CTPOUTDH KU3HCHHBIC
TIJIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENIbHOCTH 00y4YaloInXCsl B MPOIlecce peann3alun
00pa3oBaTeNbHON AESTEIHHOCTH.

JlugHOCTHBIEC pe3yJIbTaThl OCBOCHUS MpeIMeTa «XUMHUS» OTPaXaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00y4YalomInXCsl B MPOIlecce peann3auu
00pa30BaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYaIONIMMICS CBOMX KOHCTUTYIIHOHHBIX MIPAaB U 00sI3aHHOCTEH, YBAXKCHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHUX
MIPU aHAJIU3E PA3TUYHBIX BUJAOB YUECOHOU JEATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOIUEHUS K HUCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHUECKOTO MPHIIOKECHUS
XUMHH, OCO3HAHHS TOTO, YTO JAHHbIE HAyKH €CTh pe3yJbTaT JUIMTEIbHBIX HAOIIOJACHHM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U MTPAKTHKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHAIIU3€
nH(OpMAIUK O MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMHUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHUECHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHUE W TMOCTYNKH CBOMX TOBAPUIIEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:
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MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

COOIIOJIEHHsI TIpaBUJI OE€30MacHOr0 OOpaIleHusi ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI UHAMBUAYAIBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJICJICTBUI W HEMPUSATUS BPEIHBIX MPHUBBIUEK (YIMOTPEOICHHS aTKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JESATEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad COLMAIBbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MpOQeccHil pa3TuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJSIM TPYJa U pe3yJibTaTaM TPYAOBOU JAEATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATbHOM TpaeKTOpHUH OOpa3oBaHMs,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOTrMYEeCKOr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUS K MPHUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAaHUS TOCTHIKEHUI XUMUH ISl PEIICHUS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HETPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIBITa
NEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YypPOBHIO pa3BUTUS HAyKd U
00IIECTBEHHON IPAKTHUKHY;

MOHMMAaHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIoHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWH TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
penIeHr IPOo0IeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJii COBPEMEHHON IUBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M BaXKHON POJM B CO3/IaHUM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYpPbl, B PELICHUH II100ATbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
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00eCIeYeHUH YCIOBHH YCIIEITHOTO TPyAa U SKOJOTHYEeCKH KOM(POPTHOM KM3HU KaKIOT0 WieHa
o0I11eCTBa;

GCTGCTBGHHO-HaquOfI FpaMOTHOCTI/IZ IIOHUMAaHUS CYH_[HOCTI/I METOI0B IIO3HaHUA,
I/ICHOJ'IB?;yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BATh nonyqaeMHe 3HAHUS OJIA
aHaJM3a U OOBSICHEHHUS SIBICHHUU OKPYXKAIOIIErO0 MHpPAa M IPOUCXOASIINX B HEM W3MEHCHUH,
YMEHHS JieJaTh 000CHOBAaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB U MMCIOIIMXCS JAHHBIX
C IEIIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHHS TIPoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHHIO, HCCIIeI0BATEIBCKON JICITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHHWIO W CaMOOOpa30BaHUIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHHﬁ II1I0 XHUMHHU B COOTBCTCTBUU C JKHU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3inyHbIX chepax NpodeccHuOHATbHON
eI TENLHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS NPOTPAMMBbI MO0 XMMHU Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA 06y11a}01111/1xcsl MCKIUCHUITIIMHAPHBIC
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB MO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  yueOHble  JelcTBUs  (TMO3HaBaTeJdbHbIE,  KOMMYHHUKATHBHEIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  KCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHBIE ydeOHbIe ACHCTBHS B TIO3HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeTaHpeHMeTHI—;Ie PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

Ilo3naBaTeibHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

1) 6a3oBble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh e€
BCECTOPOHHE;

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJbTAaThl ACATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yYCTaHaBJIMBAaTb KX B3aUMOCBA3b, HCIOJb30BaTh
COOTBCTCTBYIOIINC IMOHATHUA IJIA 06'LSICHGHI/IH OTACIIBbHBIX (baKTOB u HBHGHHﬁ;
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BbIOMpATh OCHOBAHUS U KPUTEPUHU I KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIMBATh IPUUNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POpMYyIHpOBaThH
BBIBOJIbI U 3aKJIIOUEHHUS;

IPUMEHSTh B MPOIECCEe MO3HAHUS MCIOJIb3yEeMbIE B XMMHUHM CHMBOJIMYECKUE (3HAKOBBIC)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
xuMudeckas (opMmyia, YypaBHEHHE XHMHUYECKOH pEakiuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMUPOBAHUS THITOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSTEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHMUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M MPOEKTHOM JesITeNbHOCTH,
MPOSIBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManmu (Hay4HO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHOOPMAIIMIO PA3IMYHBIX BUIOB W (HOPM TIPEICTABIICHUS, KPUTHYCCKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jNYHbIE METOAbI TpPU TOHCKE M OTOOpe
uH(pOopMaIii, HEOOXOAUMOI /711 BBIMIOJIHEHUS yUeOHBIX 33/1a4 ONpPeIeIEHHOTO TUTIA;

PHOOPETaTh OMBIT WCIOJB30BaHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH H
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hopMy TpelncTaBieHuss HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KA4yeCTBE CPEACTBA TPH padoTe € XUMHUYECKOMH
uH(popMaliel: TPUMEHSATh MEXIpeAMETHbIe ((U3MuecKue M MaTeMaTH4eCKHe) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:
3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYk/1aeMON TEMbI B XOJI€ TUaJIora U/UIH TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYITUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYNAaTh C MPE3EHTAUUEH pe3yJbTaTOB MO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJIHEHUU XUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3aly y4eOHOTO TMPOeKTa, W (POpMyIUpOBaTh BBIBOJBI IO pe3yJbTaTaM MpPOBENEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MMO3ULIUHN B XOZ€ 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYILECTBIISATh CBOIKO IIO3HABATEIbHYIO JEATEIILHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeylaraéMblii aropuT™M JIeHCTBUN NpU BBIIOJHEHUH Y4E€OHBIX M MCCIEJOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM MOJIYyYEHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUYECKUX PEaKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb J€SITEIbHOCTH HA OCHOBE CaMOAHaIM3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHBIE pe3yJbTaTHl OCBOCHUS MPOTPAMMBI [0 XUMHUU Ha yriayOJE€HHOM ypOBHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHHs BKIIOYAIOT cHenuduueckue s y4eOHOro mpeamMera
«XuMHs» HaydHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUH MO OCBOEHHUIO, MHTEPIpETAIUH U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH MO MOJYYCHUIO HOBOTO 3HAHMS M MPUMEHEHUIO
3HAaHWA B Pa3jIMYHBIX YYCOHBIX CHUTYyalHsIX, a TaKKe B PCAbHBIX JKU3HCHHBIX CHTYaIlHsX,
CBS3aHHBIX C XUMHUEH. B mporpamme mo XMMuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
rojgam U3y4eHHUs.

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUsH OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYCHMH OPTaHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAayK U €€ POJU B 00ECIeUeHUN YCTOWYHBOTO Pa3BUTHsI YEIIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpPHAIOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECIECUEHUU
paIoHaIbHOTO MPUPOJIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYpHI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
IIPUPOJHOMU Cpelie;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
MOHATHS — XHUMHYCCKHI DJJI€MEHT, aTroM, SAApO M 3JEKTpOHHAs o0ojo4yka aroma, S-, p-, d-
aATOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aTOMa, THOpHUIW3allds aTOMHBIX
opOuTanel, WOH, MOJIEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJIAPHBI 00BEM, YIJIEPOJHBIA CKEJNeT,
(GyHKIMOHATBHAS TPYINA, PaJuKajl, CTPYKTypHBbIE (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass U NPOCTPAHCTBEHHas (reoMeTpUYecKasi, ONTHUYECKas),
M30MEPBI, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEpIKALINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCTMHECHUS; TEOPUH, 3aKOHBI (mepuoaunveckuii 3akoH JI. M. MennmeneeBa, Teopusi CTpOCHUS
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpAaHEHHsS M TMPEBPALEHUS BSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHMH, MHPOBO33PEHUECKHE 3HAHUsA, JIEKAIIME B OCHOBE NOHUMAaHUS
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OPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBIICHH;, WPEICTABICHUS O MEXaHH3Max
XUMHYECKHX pEaKIHid, TEPMOAMHAMHYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX UX
NPOTEKaHMs, O B3aMMHOM BIIMSHUM aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax (MHAYKTUBHBIA U
Me3oMepHbIi 3 dekTrr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,
COCTaBe, MOJyYCHHH U 0€301IaCHOM UCTIOIh30BAHNHU BOKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U TPAKTHYECKOW JCATEIBHOCTH YeJIOBEKa, OOIMX HAYYHBIX TMPUHIMIAX XHUMHAYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJIA, IEPepadOTKU HEPTH);

cOPMHPOBAHHOCTh ~ YMEHHH:  BBUIIBIATH  XapakTepHble  NPU3HAKH  TOHSTHH,
yYCTaHABJIIMBAThUX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME IOHSITHS TPH ONHCAHHU
COCTaBa, CTPOCHHUS U CBONCTB OPraHMYECKUX COSJIMHCHHIA,

c(OpMUPOBAHHOCTh YMEHHUI:

UCTIOJIb30BaTh XUMUYECKYIO0 CHMBOJIMKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJICTHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTAaBJIATh ~YPABHEHUS XUMHUYECKUX PpEAKUUH M  pacKpblBaTh HUX CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  IOCPEJACTBOM  COCTABICHUS  AJIEKTPOHHOTO
OajaHca 3THX pEAKIUW, peakIuii HOHHOTO OOMeHa IyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX NOHHBIX YPaBHECHUH;

W3rOTaBJIMBATh MOJCIH MOJIEKYJl OPTraHWMYECKUX BEHIECTB JUIS HMJUIIOCTPALMU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIICKHOCTh U3yUYCHHBIX OPTaHUIECKUX
BEIIIECTB 0 MX COCTaBY M CTPOCHUIO K ONPEICIEHHOMY KJIACCY/TPYIINe COCTUHCHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoIuTh TpUBHAJIbHBIE HA3BaHUS
JUIE  OTACTBHBIX TMPEJICTABUTENECH OpraHMYECKUX BEIIECTB (ITHJICH, AaleTHJICH, TOJYOI,
TJIMIEPUH, OSTWICHTIUKONb, (eHoN, (OpMaNbIeTHa, aleTadbJeTH]l, AaleTOH, MypaBbHUHAS
KHCJIOTa, YKCyCHas KHCJIOTa, CT€apUHOBas, OJICMHOBAs, MaJlbMUTHHOBAS KHUCIOTHI, TJIHUIMH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUII, H30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COCIMHEHUsX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHUS TNPUMEHATh MOJOXKEHUS TEOPUH CTPOECHMS OPraHMYECKHX
BemecTB A. M. bytiepoBa a1 0ObsICHEHHS 3aBHCHMOCTH CBOICTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XMUMHUYECKHE CBOMCTBA TUITWYHBIX MPEACTAaBUTENCH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIECTB:
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, ApPOMATUYECKHUX YIJIEBOJIOPOJIOB,
CIIMPTOB, ANBJETUIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTHIX M CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJHCAXapPHUIOB),
WITIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHX PeaKUuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HhOpMYIT;

Cc(OPMHUPOBAHHOCTh yMEHHUSI TIOATBEP)KIATh Ha KOHKPETHBIX IPHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIMHEHWH OT KPAaTHOCTH WM THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHMKH YTJIEBOJAOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHUE
MIPOIYKTOB MEepepabOTKH;

20



c(OpMUPOBAHHOCTh BJIAQJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaxX
[IO3HAHUSI — HaONIO/IEHUH, W3MEPEHUH, MOJCIMPOBAHUH, OHKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHSI  NPHUMEHSATHOCHOBHBIE  OINEPALUU  MBICIUTEIHHON
NESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOILIECHHE, CHUCTEMAaTH3alUI0, BBISBICHUE
MIPUYMHHO-CJIEACTBEHHBIX CBSI3€U — JJIs1 U3YUEHUsl CBOMCTB BEILIECTB U XUMHUUYECKHUX PEaKLIHA;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKHUX 3HAHUN C TIOHATHIMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 0ojiee OCO3HAHHOTO
MIOHUMaHUS CYIIHOCTH MAaTe€pUaJbHOIO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIE 3HAHUS I10
OpPraHUYECKON XUMHUU IJis1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUM, UMEIOLINX €CTECTBEHHO-
Hay4YHYIO0 IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHMI: NPOBOAUTH pacdy€Tbl MO XUMHUYECKUM QopmyiamM U
YPaBHEHUSM XHMHUYECKUX PEAKIM C MCHONb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHUI0O XUMHUYECKOH (hOpMYJIbl BEUIECTBA IO W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
9KOJIOTHYECKON Oe30MacHOCTH MOCIEICTBUS OBITOBOM W IMPOU3BOJCTBEHHOM AESITENHLHOCTU
YEJIOBEeKa, CBS3aHHOM ¢ TepepabOTKON BEHIECTB, HCIOJIb30BATHIIONYYCHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIILHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHIA
HKCHEPUMEHT (TIOJIyY€HUE U N3yUYEHHUE CBOMCTB OPraHNYECKHUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIE€BOJOPOAOB PA3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYEeCKUX BELIECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a3Jad [0 paclO3HABAaHMIO OPTraHWYECKUX BELIECTB) C
coOio/ieHeM TpaBuil  Oe30macHOro  oOpalleHust ¢  BelleCTBaMH U JIAOOPAaTOPHBIM
o0OopyoBaHueM, (HopMyIUpOBaTh IeNIb HMCCIECIOBAHUA, NMPEACTABIATh B pa3iu4yHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBUJIa HKOJOTHYECKU 11E€JIeCO00pa3HOro MOBEACHHUsS B OBITY U TPYJIOBOM
JEATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 3J0pPOBbsS, OKPYKAIOUIEH MPUPOJHON Cpenbl U
JOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JECWCTBHS Ha >KUBBIE OPraHU3MBI ONpPEETEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMas cMblci nokazatesns [1/1K;

aHAJTM3UPOBaTh  1IE€JIECOO0PAa3HOCTh  MPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
MPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0b3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA IMOUCK XUMHUYECKOMH
UHPOpPMALUK B PA3IMYHBIX MCTOYHUKAX (HaydHas M ydeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uH(popMalnio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOMI
3aJaden.

11 KUIIACC

[IpenmerHsle pe3ynbTaThl OCBOEHHsS Kypca «OOmas u HeopraHuyecKas XUMHsD
OTPAXKAIOT:
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c(OPMHUPOBAHHOCTD MPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U II03HABACMOCTH SIBJICHUN IIPUPOJIBI, O MECTE M 3HAYCHUM XUMHHM B CUCTEME €CTECTBEHHBIX
HayK U e poiid B 00ECIEYeHNH YCTOWYMBOIO PA3BUTHUS, B PELICHUH MPOOJIEM IKOJIOTHUECKOM,
DHEPreTUYECKOM M THIIEBOW OE30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAIBHOI'O
IPUPOONOIL30BaHUA, B (POPMUPOBAHUU MUPOBO33PEHUS U OOILEH KYJIbTYpPbI UEJIOBEKA, a TAKXKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3I0POBBIO M IPHPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0YKa aToMa, S-
, p-, d-aroMHBIE OpOHMTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, T'MOpHIM3aLis
aTOMHBIX OpOWTasNel, HMOH, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHBb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, METaJUIMYECKasi, BOJOPOAHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEaKUus, pacTBOP, JIEKTPOJIUTHI, HEDJIEKTPOJIUTSHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMsA, CTENEHb JUCCOLMALMM, BOJOPOIHBIM  IOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XUMUIECKON PEaKIH, CKOPOCTh XUMHUIECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHUsI DIIEKTPOJUTHYECKOU
quccounuanuy, nepuoaudeckuii 3akon /[[.JM. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHHUs U INPEBPALLEHUS 3HEPIHMHM IPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHPOBO33PEHUYECKHME 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH
XUMHYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABICHUA O CTPOCHHM BELIECTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJIIDHOM M  HAJAMOJEKYJSPHOM YPOBHAX; IPEACTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEPMOJAMHAMHYECKMX MW KHHETHYECKMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUs, O XHMHYECKOM DPAaBHOBECUH, pacTBOpaXx M  JHCIEPCHBIX  CUCTEMAX;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyUYeHUH U 0€30MacHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW MAEATENbHOCTH YeJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISIBIIATH XapaKTepHbIE MPU3HAKU MOHSITUH, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOIb30BAaTh COOTBETCTBYIOIIME IMOHATUSA MPU ONMCAHUM HEOPTraHUYECKHUX
BELIECTB U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS
dbopMysl BelIECTB W YpaBHEHUN XHMUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHasibHbIC Ha3BaHUsSI OT/ICIBHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENIENATh BAJICHTHOCTh M CTENICHb OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTalInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIAaCCU(PUIIMPOBATh: HEOpPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHMUYECKHE PEAKLUUU IO PA3JIMYHBIM NpPU3HAKAM (YUCILy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHs 3JIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajau3aTopa U JApYrHe); CaMOCTOSTEIbHO BbIOMPATh OCHOBAHUSA U
KPUTEPHH IS KIacCU(UKALUU U3Y9aeMBbIX BELIECTB U XUMUYECKUX PEAKIIMN;
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c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBaThb CMBICH Mepuoaudeckoro 3akona JI. W.
MenzeneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB IepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.H.
MenpeneeBa, UCOb3Ysl MOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPre€THUECKUE MOyPOBHUY,
«S-, p-, d-atoMHBIE OpOWTaIM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTHUCCKUE COCTOSHUS
aToMa»; OOBSACHATH3aKOHOMEPHOCTH H3MEHEHMSI CBOWCTB XMMHUYECKHMX DJJIEMEHTOB M HX
COEIMHEHMH 110 niepuojiaM u rpynmnam Ilepuoguueckoii cucremsl [. . MenneneeBa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapakTepU30BaTh (OMUCHIBATH) OOIIHME XUMHYECKUE
CBOICTBa BEIIECTB pa3IUYHBIX KJIACCOB, MOJITBEP)KIATh CYLECTBOBAHHE I€HETHYECKON CBSA3U
MEXIy HEOPTraHMYECKMMU BELIECTBAMHU C ITOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHMS PACKPbIBAaTh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeICTBOM COCTaBJIEHUS JIEKTPOHHOIO OajaHca 3TUX peakUuil; peakliuil HOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHUH; peaxkiuit
TUAPONIN3a; PeaKIUil KOMILIEKCOOOpa3oBaHUs (Ha MpPUMEpe THAPOKCOKOMILJIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHYECKHX
peakuuii ¢ yd4€TOM HMX DSHEPreTMYECKUX XapaKTEPUCTUK, XAPAKTep HM3MEHEHHUsS CKOPOCTHU
XUMHUYECKON PEakIMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PAaBHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3jaelcTBuil (mpunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh XMMHUECKHUE PEAKIINHU, JIeKaIIe B OCHOBE
MPOMBINIJICHHOTO TIOMYYEHUS CEepPHOW KHUCJIOTBHI, aMMHakKa, OOIIWe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOM3BOJCTB; LEIeCO0OpPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3A;

c(hOopMUPOBAHHOCTDH BJIAJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAYYHOTO TO3HAHUS SIBJICHUIN
OpUpOABl — HaONIOJCHHE, W3MEpPEHHE, MOJCNUPOBAHUE, HKCIEPUMEHT (peajbHbli U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TH 3HAHUS TMPHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKHUX SBIICHUH,
HUMEIOLINX MECTO B MIPHUPOJIE, MPAKTUUECKOM 1eATEIHHOCTH YeI0BEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
OpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHBIX IIPEAMETOB Ui Oojiee OCO3HAHHOIO
MOHMMAaHUS MaTEPUATILHOTO €JMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIb30BAaHUEM MOHITUN «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTpAIIUs; MAacChl BEIIECTBA WU 00bhEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peakiny; 3Ha4eHHs BOJOPOAHOIO MOKa3aTelss pacCTBOPOB KUCIIOT
U 1IeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMaluu; Macchl (00bEMa, KOJIMYEeCTBAa BEIECTBA)
IPOAYKTa peaklUy, €CJIM OJHO U3 MCXOJIHBIX BEUIECTB JJAHO B BHUJIE PAcTBOpa C ONPEAEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); TOJH
BBIX0/1a IPOJYKTa peakuuu; 00bEMHBIX OTHOILLIEHUI ra30B;
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c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BEIIECTB, OIIPENEICHUE CPElbl PACTBOPOB BEILIECTB C IIOMOILBI0 UHAUKATOPOB,
U3yYeHHE BIUSHHUS pPa3IMYHBIX ()AKTOPOB HA CKOPOCTh XHWMHYECKOM peakiiu, pEeLIeHue
9KCIIEPUMEHTANBHBIX 337a4 Mo TemMaMm «Mertamib»y U «Hemeramnesl») ¢ coOnoAeHeM MpaBHl
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyJdoBaHHEM, (OPMYIUPOBATH
[eNb HCCIENOBAaHUsA, TMPEACTABIATh B pPa3IUYHONM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATBUX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOAATh MpaBuia MOJIb30BAHUS XUMUYECKOW MOCYI0H U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU
[0 BBINIOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIesIeco00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENIBHOCTH B IEJIAX COXPAaHEHHUS CBOETO 370pPOBbS,
OKPY’KaIOIIe NPUPOAHOM cCpeAbl U JOCTHXKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
ONaCHOCTh TOKCHYECKOI'O JEHCTBHUSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA IMOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HaydHas M ydyeOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoi uH(popmanuu, HWHTepHeT u JApyrue), KpPUTUYECKH aHAIU3HPOBATHXUMUYECKYIO
uH(popMalLnIo, repepadaTbiBaTheé U UCIIOJIB30BATbB COOTBETCTBUHM C IOCTABJIEHHOW Y4ueOHOM
3a/1a4en.
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https://m.edsoo.ru/7f41837c
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41837c
bu6nmorexa LIOK
1.3 X 19 1 3
HMITABCIHE peakinti https://m.edso00.ru/7f41837c
Hroro no paszneny 39
Pasnen 2.Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 H 31 1 3
eMETAILIH https://m.edso00.ru/7f41837c
bubnunoreka LIOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/7f41837c
Hroro no pazneny 54
Pa3znea 3.XuMus u ;Ku3Hb
31 Merto/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubnuoreka [{OK

KHN3Hb

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kounrpouabusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchI
[Ipeamer v 3HaYCHHE OPTaHUIECKOM
XHMUH, TIPEJICTABICHUE O
bubnuoreka [{OK
MHOT000pa3uu OPraHuIECKUX 1

https://m.edsoo.ru/7f41837¢c

COCIMHEHUH. BBOHBIN HHCTPYKTaX
o Tb

3HeKTpOHHOC CTPOCHUC aTOMa

yriaepoja (OCHOBHOE M BO30YX/IEHHOE 1 bubmuoreka [IOK
COCTOsTIHMS ). BalleHTHBIE BO3MOYKHOCTH https://m.edso0.ru/7f41837¢c
aToMa yriepoja

XnMHYeCKas CBSI3b B OPraHUYECKHX

COEIUHEHUAX. MexaHn3Mbl 1 bubmuorexa [IOK
00pa3oBaHUs KOBAJICHTHOM CBsI3H, https://m.edso0.ru/7f41837c
CHocoOBI pa3phiBa CBsA3EH

Teopus cTpoeHUS OPraHUYECKUX 1 bu6muoreka [JOK
coenquHenuit A. M. bytneposa https://m.edsoo.ru/7f41837c
Bunpr usomepun: ctpykTypHas,

IIPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1 bu6muoreka [JOK

3¢ (eKTs B MOJIEKYJIaxX OPraHnYeCcKUX https://m.edsoo.ru/7f41837c

COEeIMHEHUN
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[IpencraBnenue o knaccupukanuu u

6 CUCTeMaTHUYEeCKass HOMCHKJIATypa bubmmorexa [JOK
P https://m.edsoo.ru/7f41837c
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peakiuii B bubnmnoreka HOK
OPraHU4YeCKOW XUMHUHU https://m.edso00.ru/7f41837c
3 Cucremaru3anus 1 0000IIeHne bubnunoreka LIOK
3HAHUU 1O TeMe https://m.edso0.ru/7f41837c
AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
9 dbopMyIia, HOMEHKIIATypa U H30MEpHs, bubmmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/7f41837c
CTPOEHHUE MOJIEKYJI
10 DduU3NYeCcKue U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
AJIKaHOB https://m.edsoo.ru/7f41837c
HaxoxaeHnue ankaHOB B IPUPOJIE.
11 CnocoObI Moy4YeHus U It l:I)/IMpeHeHI/Ie bubmmorexa [TOK
y p https://m.edsoo.ru/7f41837c
AIKaHOB
[{uknoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,
12 OCO6GHHOC1}“IIE CT OeHI/ISIpI/I XUMUYECKUX bubmorexa HOK
. p https://m.edso00.ru/7f41837c
CBOICTB, CITOCOOBI TIONyUEHUS U
MIPUMCHEHUE
Pemenune pacuéTHbIX 337249 Ha
ONPEAETIEHUE MOJIEKYJIIPHOU
P Y2Ip bubmuoreka [{OK
13 (bopMyIIBI OPraHMYECKOTO BEIIEeCTBa

10 MaCCOBBIM JOJIIM aTOMOB
3JICMCHTOB, BXOOAIIHUX B €0 COCTAaB.

https://m.edsoo.ru/7f41837¢c
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Cucremaru3zanus 1 00001IeHre
3HAHUM 110 TEME

AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmyia, HOMEHKJIATYpa,

14 ANEKTPOHHOE U MPOCTPAHCTBEHHOE bubmmorexa [JOK
P pocTp https://m.edsoo.ru/7f41837c
cTpoeHue Moneky. CTpyKTypHas u
[IAC-TPAHC-U30MEPHUSI ATIKEHOB
15 du3nyecKue U XUMUYECKHE CBOMCTBA bubmuoreka [{OK
ankeHoB. [IpaBriio MapkoBHHKOBA https://m.edso0.ru/7f41837c
16 CrniocoOblI oy4eHus U IpUMEHEHUe bubmmoreka [JOK
AJIKEHOB https://m.edsoo.ru/7f41837c
[IpakTrueckas padora Ne 1 o treme
17 "[Tonyuenue sTUICHA U U3yUYECHUE €TO bubmmorexa [JOK
N Y | Y https://m.eds00.ru/7f41837¢
cBorcTB". MHCTpyKTaxk no Th
Pemenne pacuéTHbIX 3a7a49 Ha
18 oTIpesieNIeHUEe MOJICKYJIIPHOM bubmmorexa [JOK
pedl yp https://m.edsoo.ru/7f41837c
(GbOpMyJITBI OPraHUYECKOTO BEIIECTBa
ATKaaueHbl: CONPsKEHHBIE,
19 M30JIMPOBAHHBIE, KYMYJIUPOBaHHbIE bubmorexa HOK
P » XYMy TP ' https://m.edsoo.ru/7f41837c
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoteka [JOK
JVEHOB https://m.edso0.ru/7f41837c
91 CnocoOsI oTy4YeHus U IPUMEHEHNE bubnmnoreka [JOK
AJIKaIEHOB https://m.edsoo.ru/7f41837c
99 AJIKMHBL: TOMOJIOTUUECKUH PsiJI, bubnmnorexa [JOK

oOmas ¢popmyia, HOMEHKIIATYypa,

https://m.edsoo.ru/7f41837¢c
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3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI, (hru3nvecKue

CBOMCTBA
23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa LJOK
https://m.edsoo.ru/7f41837c
24 KauecTBeHHBIE peaki HA TPOMHYIO bubnnorexa [JOK
CBS3b https://m.edsoo.ru/7f41837c
o5 CrniocoOblI oTy4eHus U IpUMEHEHUe bubnnorexa [JOK
AJIKMHOB https://m.edsoo.ru/7f41837c
26 Pemienue 3amau: pacu€rsl o bubmmoreka [JOK
YPaBHEHUIO XUMHUUYECKOW PeaKkUu https://m.edsoo.ru/7f41837c
97 CucremaTtu3anus 1 00001IeHIE bubnuoreka [{OK
3HaHUH 110 TEME https://m.edsoo.ru/7f41837c
ApeHbBI: TOMOJIOTUYECKUH PsIJI, O0IIIast
opMyJia, HOMEHKJIaTypa.
28 gnzKT};OHHoe U npOCT}g)aHCTBeHHoe bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
CTpPOEHHE MOJIEKY] OeH30J1a U
TOJTyoJ1a, UX (PU3HYECKUE CBOMCTBA
29 XUMHYECKUE CBOICTBA apEHOB: bubnmnorexa [JOK
peaKuuu 3aMEeILECHUS https://m.edsoo.ru/7f41837c
XUMHYECKUE CBOMCTBA apEHOB:
30 PEaKIuu MPUCOETUHEHUS, OKUCTICHHE Bubmmorexa [IOK
https://m.edso00.ru/7f41837c
TOMOJIOTOB OeH30I1a
31 OCco0EHHOCTH XUMHUYECKUX CBONCTB bubmuoreka [{OK
cTHpoIia https://m.edsoo.ru/7f41837c
32 Pemenue pacuéTHpIX 3a1a4 Ha bubmuorexa [IOK
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OIIpElIETICHUE MOJIEKYJIIPHON
(bOpMYyIIBI OPraHUIEeCKOrO BEIIECTBA

CniocoOblI MoTy4eHus U IpUMEHEHUe

https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK

33
apeHoB https://m.edso0.ru/7f41837c
I'enernueckas CBA3b MEXKIY

34 a3JIMYHBIMHU KJIacCaMi buGnuorexa [IOK
p https://m.edsoo.ru/7f41837c
YTIEBOIOPOIOB
Pacu€tel Mo ypaBHEHUSM XHMHUYECKUX

35 eaknuii. CucremMarusanusa u Bubmiorexa HOK
p ' . https://m.edso00.ru/7f41837c
000011IeHrEe 3HAHUH 10 TEME

36 [Ipuponnsiii ra3. IlomyTHbie bubnuoreka [IOK
HE(TSAHBIC Ta3bI https://m.edsoo.ru/7f41837c

37 KaMeHHBII yronb U IpOgyKTHI €70 bubmmnoreka HOK
nepepaboTKu https://m.edsoo.ru/7f41837c
Hed1p 1 ciocoOw1 €€ mepepadoTKu.

38 IIpuMeHeHne IPOLYKTOB IIEPEPAOOTKHU bubmorexa LOK

P POy pep https://m.edsoo.ru/7f41837c

HeTH
I'eneTnueckas CBA3b MEKIY

39 A3JIMYHBIMHI KJIaCCaMU Bubmiorexa IOK
p https://m.edso0.ru/7f41837c
YTJIEBOJIOPOIOB
lanmorenonpon3BoAHBIE

40 YTJIEBOJIOPOIOB: DJIEKTPOHHOE bubnunorexa LIOK
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/7f41837c
rajoresa

41 JleticTBue mienodeit Ha bubmuorexa [IOK

TaJIOrCHIIPOU3BOAHBIC.

https://m.edsoo.ru/7f41837¢c
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BzauMoencTBue QUrajioreHajIKaHoB C
MAardmemM u HMHKOM

42 Cucremaru3amus 1 0000IeHne bubnuorexa [JOK
3HAHUU 10 paznaeny "YrieBoaopoas” https://m.edso0.ru/7f41837c
43 KonTtponbHast pabora o Teme Bu6muotexa [JOK
"YraeBogopo " https://m.edso0.ru/7f41837c
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psJl, oO1as
44 dopmya, CTpOCHUE MOJIEKYII, Bbu6moteka [JOK
M30Mepusl, HOMEHKIIATypa, https://m.edsoo.ru/7f41837c
kinaccudukanus, puznueckue
CBOMCTBa
45 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubmmoteka IIOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
46 CniocoOsI Moy4eHus U IpUMEHEHUe bubnnorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
[TpocTsie a¢upsl: HOMEHKIIATypa U
47 I/Iiz)Me us ((I))C(I))66HHOCTI/I (I)I/I3IZ§60KI/IX bubamorexa LOK
P . https://m.eds00.ru/7f41837c
U XUMHUYECKUX CBOWCTB
MHOroaTroMHbIE CIUPTHI:
48 STUJICHTJIUKOJIb M TIIHIIEPHH, UX bubmorexa [TOK
pHi, . https://m.edso00.ru/7f41837c
dbuznyecKkue 1 XUMUIECKHE CBONCTBA
49 CnocoOsI oTy4YeHus U IPUMEHEHNE bubnmnoreka [JOK
MHOTI'0aTOMHBIX CIIUPTOB https://m.edso00.ru/7f41837c
50 DeHOI: CTPOEHHUE MOJIEKYJIBI, bubmuorexa [IOK

(I)I/IBI/I‘{CCKI/IC cBorcTBa. TOKCUMYHOCTD

https://m.edsoo.ru/7f41837¢c
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denomna

51 XuMu4eckue cBoiicTBa (heHoa bubnxorexa LTOK
https://m.edsoo.ru/7f41837c
59 CriocoObI MoTy4YeHus U IpUMEHEHNE bubnmnoreka HOK
denona https://m.edsoo.ru/7f41837c
[TpakTuueckast pabota Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubmmoreka [JOK
"Croupthl U deHomnsl". MHCTpYKTaX 10 https://m.edso0.ru/7f41837c
Tb
54 CucremaTtu3sanus 1 00001IeHIE bubnuorexa [IOK
3HAHUM 1O TeMe https://m.edso0.ru/7f41837c
AJbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE
55 CTpOeHUE KapOOHUIHLHOU TPYTIIIHI; bubnnorexa [JOK
TOMOJIOTUYECKHE PAJIbI, 00IIIast https://m.edsoo.ru/7f41837c
dbopMyiia, H30Mepusi U HOMEHKJIaTypa
56 Anbaeruibl U KeTOHBI: GU3NYECKUE bubnmorexa LIOK
CBOICTBA; pEaKIUH MPHUCOCTUHEHUS https://m.edso0.ru/7f41837c
57 Peakiiuu okuciIeHUSI M KaUueCTBEHHBIC bubmmoteka IIOK
pPEaKUMHU alIbJIETUI0OB U KETOHOB https://m.edso00.ru/7f41837c
58 CriocoObI TOTy4YeHUs albJACTUIOB U bubnuoteka [JOK
KETOHOB https://m.edso00.ru/7f41837c
OIHOOCHOBHBIE TIPE/IETbHBIE
59 K’;I[)6OHOBBIe KI/ICJ‘II())TiI 0COOEHHOCTH bubmmorexa LIOK
’ https://m.edsoo.ru/7f41837c
CTPOCHHUSI X MOJICKYJT
60 H3omepus u HOMEHKIIaTypa bu6muoreka [IOK

Kap6OHOBLIX KHUCJIOT, UX (I)I/I?)I/I‘{CCKI/IG

https://m.edsoo.ru/7f41837¢c
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CBOMCTBA

XUMHYECKUE CBOMCTBA MPEIAETbHbBIX

bubnunoreka LIOK

61
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso0.ru/7f41837c
Oco0eHHOCTH CBOICTB MypaBbUHON
62 KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [JOK
' P P https://m.edsoo.ru/7f41837c
KHUCIIOT
Oco0eHHOCTH CBOMCTB: HENPEAETbHBIX
U apOMATHYECKUX KapOOHOBBIX,
63 JIUKApOOHOBBIX, THAPOKCUKAPOOHOBBIX buGnuorexa [IOK
P > TAAP P https://m.edsoo.ru/7f41837c
kucnot. [IpencraBuTenu BeICIInX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/7f41837c
65 CniocoObI MoTy4eHus U IPUMEHEHUE bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41837c
CrnoxHbIe 3QUPHI: TOMOJIOTHYECKUN
66 111, o011ast popmyia, n3oMepus U bubamorexa LOK
paLL, OO PMYE, P https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa
67 ®du3nvecKue U XUMUYECKUE CBOMCTBA bubmmoreka IIOK
3¢upos https://m.edsoo.ru/7f41837c
Pemenue pacu€rHbix 3a1a4: 1o
68 YpaBHEHUIO XUMUYECKOW peaKInu, Ha bubmuoreka [IOK
OnpeAesIeHuEe MOJIEKYJIIPHOU https://m.edsoo.ru/7f41837c
(GbOpMyJTBI OPraHUYECKOTO BEIIECTBA
69 [IpaxTuueckas padora Ne 3. Pemenue bubmuorexa [IOK

SKCHCPUMCHTAJIBHBIX 3a/1a4 110 TCMC

https://m.edsoo.ru/7f41837¢c
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"KapbonoBbie kuciaotsl. CloxHbIE
a¢upsr". Unctpykrax no Th

Kupsl: ctpoenue, pusndeckue u

bu6nmoreka [IOK

70
XUMUYECKHE CBOUCTBA (TUIAPOIIU3) https://m.edsoo.ru/7f41837c
Oco0OeHHOCTH CBOICTB KHUPOB,
71 COJIepIKalINX OCTATKH HETIPEAETbHBIX bubmmorexa LIOK
Aepam Dot https://m.edsoo.ru/7f41837c
JKUPHBIX KUCIOT. JKupsl B mpupoje
Mpb11a Kak COJIA BBICIIIAX KapOOHOBBIX
79 KHUCJIOT, KX MOIOIIEe ACHCTBHUE. bubnunoreka LIOK
[ToHdATHE O CHHTETUYECKHUX MOIOIIIIX https://m.edsoo.ru/7f41837c
cpenctBax (CMC)
['eneTnueckas CBS3b YIIIEBOJIOPOIOB U
73 KHCIIOPO/ICOIepIKa IZX 0 FaHI/II:IeCKI/IX bubmmorexa [JOK
pPORCoAepRatl P https://m.edsoo.ru/7f41837c
BEIIICCTB
74 Pacu€rsl 0 ypaBHEHUSM XUMHUECKUX bubmuoreka [IOK
peaKkuuit https://m.edso0.ru/7f41837c
75 Cucremaruzanus 1 000011IeHNe bu6mmoteka [IOK
3HaHUH 110 TEME https://m.edsoo.ru/7f41837c
OO06111ast XapaKTEPUCTHUKA YIIJIEBOIOB U
76 Knaccmbnﬁaump TJIEBO ZB (MoHO- bubmorexa [TOK
¥ A ’ https://m.edsoo.ru/7f41837c
JTU- U TIOJIMCaXapH/ibl)
77 Monocaxapuabl: puznyecKue bubmuoreka [IOK
CBOICTBA M HAXOXJEHUE B IPUPOJIE https://m.edsoo.ru/7f41837c
78 [IpuMeHeHue II0KO3bl, €€ 3HaUYeHUE B bubmuoreka [JOK
JKU3HEIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/7f41837c
79 Hucaxapunpl: caxapo3a, MajabT03a 1 bubnuotexa [JOK
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nakro3a. HaxoxneHnue B npupoe u
IPUMEHEHUE AUCAXapUI0B

[Tonucaxapuabl: CTpoeHHE

https://m.edsoo.ru/7f41837c

bu6nmmoreka [IOK

80 MaKpOMOJIEKYJI, PU3NYECKUE U
P y ¢ https://m.edsoo.ru/7f41837¢
XHUMHUYECKHE CBOWCTBA, IPIMEHEHHE
81 [TonsiTHE 00 NCKYCCTBEHHBIX Bbu6mmoteka [JOK
BOJIOKHAX https://m.edsoo.ru/7f41837c
Pemenne pacdeTHsIX 3a1a4 Ha
82 onpeJieJIeHUe J0TU BbIXOa MPOIYyKTa bubmmoreka [JOK
peaKIU OT TEOPETUUECKHU https://m.edsoo.ru/7f41837c
BO3MO>KHOT'O
83 CucremaTtu3sanus 1 0000IICHUE bubmuoreka [{OK
3HAHUM 1O paszeny https://m.edsoo.ru/7f41837c
KonrponbHas pabora no reme
84 "Kucnoponcoaep:xaiue bubmmorexa LIOK
P P " https://m.edso0.ru/7f41837¢c
OpraHUYeCcKHe COSMHEHUS
AMUHBL: K1accUpUKaIHs, CTPOSHUE
85 MoJIeKyJ1, o0miast popmyia, usomepus, bubnmnoreka HOK
HOMEHKJIaTypa U GU3NYECKue https://m.edso0.ru/7f41837c
CBOMCTBA
86 XuMHUYeCcKHe CBOMCTBA but6mmoreka [IOK
ann(paTHIeCKUX aMUHOB https://m.edsoo.ru/7f41837c
AHUWJINH: CTPOCHUE aHUIINHA,
87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
aHMITTHA
88 CriocoObI nostyueHus 1 IpUMEHEHNe bubmuorexa [IOK
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anmu(aTHIeCKUX aMHHOB

AMUHOKHUCIOTHI: HOMEHKJIATypa U
nuzomepus, (pu3nuecKrue CBOMCTBa.

https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK

89 OtnenbHbIC PEICTABUTENN O https://m.edso0.ru/7f41837c
AMUHOKHCIIOT
XUMHYECKUE CBOWCTBA aMUHOKHCIIOT,

90 X OMOJIOTHYECKOE 3HAUCHUE bubnuorexa [IOK
aMHUHOKHUCIIOT. CUHTE3 U TUIPOJIU3 https://m.edsoo.ru/7f41837c
MENTHI0B

o1 benku kak mpupoaHbie TOTUMEPHI; bubmmoreka [JOK
CTPYKTYpbI O€IKOB https://m.edsoo.ru/7f41837c

. bubnuorexa [IOK

92 Xunirieckie cBoficTsa Geakos https://m.edsoo.ru/7f41837c
A3oTcoaepKalme reTepouKINIecKe

93 coequHeHus. HyKIIeMHOBBIE KHCIIOTHI: bubmuorexa [IOK
COCTaB, CTPOEHHUE U OHoNoTHYecKas https://m.edsoo.ru/7f41837c
poib
[IpakTuueckas pabora Ne 4. Pemenue

94 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuorexa [IOK
"A30TCcoaepKalre OpraHnYECKHe https://m.edsoo.ru/7f41837c
coenuHenus". Muctpykrax no Th
[TpakTrueckast paborta Ne 5. Pemenue

95 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
"Pacnio3HaBaHnE OPraHUYECKHUX https://m.edsoo.ru/7f41837c
coennHenuil". MHcTpykTax no Th

96 KonTponbHas padoTa 1mo Teme bu6mmoreka [JOK
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"A3oTcoiepKalie OpraHu4ecKue
coeuHeHus"

OCHOBHBIC TTIOHATHUS XUMHHU

https://m.edsoo.ru/7f41837c

97 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH U 1 bubnmnoreka HOK
METO/Ibl UX CUHTE3a —IIOJIUMEPU3ALIUS https://m.edso00.ru/7f41837c
¥ TIOJIMKOH/ICHCAIHS

08 [ImactMacchl. Y tunuzanus u 1 bubnunoreka LIOK
nepepaboTKa MiacTuka https://m.edso0.ru/7f41837c

99 DacToMephl: HaTypaJIbHBIN 1 bubmmoreka [JOK
CUHTETHYECKHE Kayuyku. Pe3una https://m.edsoo.ru/7f41837c
BosokHa: HatypasibHbIE,

bubnuoreka [{OK
100 HCKYCCTBEHHBIE, CHHTETHIECKHE. 1
https://m.edso00.ru/7f41837c
[Tomumeps! criennanbHOTO Ha3HAYCHUS
[Tpaktuyeckas padora Ne 6. Pemenue

101 9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME 1 bubmuoreka [IOK
"Pacnio3HaBaHue maacTMace U https://m.eds00.ru/7f41837c
BosiokoH" MHcTpykTax no Th
O06o0011eHnEe U cUCTeMaTU3aIHs

bubnmorexa LIOK

102 W3Y4YEHHOI'0 MaTepuaa 1o TeMe 1

| " https://m.eds00.ru/7f41837¢c
BricokoMoOeKyIsipHbIE COEAUHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJED. 1 bubmmoreka [JOK
Xumuueckuit sseMent. 30tomnsl https://m.edsoo.ru/7f41837c
5 CtpoeHue 3J1eKTPOHHBIX 00070UeK 1 bubnnorexa [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/7f41837c
3 Kiaccudukanms XuMuaeckux 1 bubnnorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-311eMenThI) https://m.eds00.ru/7f41837c
4 Pacnipenenenue 371€KTpOHOB 110 1 bubmmnoreka HOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/7f41837c
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
P Quryp bubnuoreka [{OK
5 3JIEMEHTOB B OCHOBHOM U 1
B https://m.edsoo.ru/7f41837c
BO30YXIEHHOM COCTOSTHUU
5 DJEeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmuotexa [IOK
DNeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/7f41837c
[Iepuoanueckuii 3aK0H U
[Teproandeckast cucTeMa XUMUYECKUX
7 sanemenToB /. . MenpaeneeBa, cBsi3b C 1 bubmorexa HOK
N ’ https://m.eds00.ru/7f41837c
COBPEMEHHOU T€OpUel CTPOCHUS
aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 1 bu6muoreka [IOK

XHUMHUYCCKUX 3JICMCHTOB U 06pa3yeMHx

https://m.edsoo.ru/7f41837¢c
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VMU IIPOCTBIX U CJIIOKHBIX BELIECTB 10
rpyIIaM U epuoaam

CucreMaruzanys 1 0000IIeHE 3HAHUI

bu6nmoreka [IOK

o 10 TEME https://m.edsoo.ru/7f41837c
Bunsl xumndeckou cBsi3u. MexaHu3MBI

10 00pa30BaHMs KOBAJIGHTHOW CBS3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/7f41837c
MexMoseKyIsspHble B3aUMOCHCTBHS
BaneHTHOCTh ¥ BaJICHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/7f41837c
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bubmmoteka IIOK
COEMHEHMSIX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/7f41837c
BemectBa MOeKynIsspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOCHUS. THIbI bubnmnorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/7f41837c
BEIIIECTB
[lonsiTHE O IMCTIEPCHBIX CHUCTEMAX.

14 [IpeacraBnenue o KOIIOUIHBIX bubnnorexa [JOK

https://m.edsoo.ru/7f41837c

pacTBopax
VicTtuHHBIE pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBHIIICHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/7f41837c

Kpucrannoruapats

16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubnuotexa [JOK

pacTBOpOB

https://m.edsoo.ru/7f41837¢c
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Pemrenue 3amay ¢ HCIOJIb30BaHUEM
OOHATHUHN '"'MaccoBas I0JIA

bubnunorexa LIOK

17 pacTBOpEHHOTO BemiecTa', "MoJigpHas https://m.edsoo.ru/7f41837c
KOHILIeHTpauus"
18 Krnaccudukanus 1 HOMEHKIATypa bubnmnoreka HOK
HEOPraHWYECKUX BELIECTB https://m.edso0.ru/7f41837c
19 CucremaTu3anus 1 0000IIeHNEe 3HAHUI bubmmoreka [JOK
10 TEME https://m.edsoo.ru/7f41837c
KonTponbHas padboTa no temam
"Ctpoenue atoma. [lepuognueckuii
20 3akoH u [lepuoanueckas cuctema bubmmoreka [JOK
XHMHYECKUX diemMeHToB /I, U. https://m.edso0.ru/7f41837c
Menpneneesa", "CrpoeHue BeniecTna.
Mnoroo0Opasue BeriecTs"
Krnaccudukanus XuMHUECKUX peakiui
B HEOPTaHMUYECKOH M OpraHN4ecKon
21 XUMUU. 3aKOH COXPAHEHUS MacChl bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso00.ru/7f41837c
MIPEBPAIICHIS SHEPTUN TIPU
XUMHYCCKHUX PEaKIIHIX
TemnoBbie 3G HEKTH XUMUYECKUX
22 peakuuii. Tepmoxumuueckue bubnmorexa LHOK
https://m.edsoo.ru/7f41837c
ypaBHEHUs
Brrurcnenus no ypaBHEHUSAM
. bubnuoteka [JOK
23 XUMUYECKUX PEAKLIUN U

TCPMOXUMHUYCCKUM YPABHCHHUAM

https://m.edsoo.ru/7f41837¢c
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CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBHCUMOCTH OT Pa3IMYHBIX (PaKTOPOB bubamorexa LIOK
P POB. https://m.edso0.ru/7f41837c
Karanus u xkaranusaropsl
25 ["'oMOreHHbIE U TeTepOTreHHBIE PEaKIHH bubamorexa LIOK
P peattt https://m.edsoo.ru/7f41837c
[IpakTuueckas padbora Ne 1 o Teme
26 "BinsiHre pa3inyHbIX (GaKTOPOB HA bubnnorexa [JOK
CKOPOCTb XUMUYECKON peakiuu" https://m.edsoo.ru/7f41837c
Nuctpykrax no Th
97 OOpaTumbie ¥ HEOOPATUMEIC PEAKIIUH. bubnnorexa [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/7f41837c
[IpakTuueckas padbora Ne 2 o Teme
98 "BnusiHue pa3nuyHbIX (GaKTOPOB Ha bubmuoreka [IOK
MOJIOKEHNE XMMUYECKOTO paBHOBECHS". https://m.edso0.ru/7f41837c
Nuctpykrax no Th
DNeKTpoauTHYECKas JUCCOIMALS.
29 CI/IJ‘IBHI::IC u crabbie 3JI1[eKT (L)IJIHfH brbmmorexa [TOK
P ' https://m.edsoo.ru/7f41837c
Crenenp AuccoUUaIu
WNonnoe npoussenenue Bojsl. Cpena
30 BOJIHBIX Ell)CTBO :B Bomopo HLIP;I " bubmorexa [IOK
A p POB. BOROPOX https://m.edsoo.ru/7f41837c
nokazarens (pH) pactBopa
I'maponu3 comeit. Peakmum,
31 1} gfexafo ue B aCTB(I)I ax bubmmorexa LIOK
P B P P https://m.edsoo.ru/7f41837c
AJIEKTPOJIUTOB
39 IIpakTuyeckas pabora Ne 3 o Teme bubmuorexa [IOK

"XUMHYECKHE PEAKIINU B PACTBOPAX

https://m.edsoo.ru/7f41837¢c
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anekTposnutoB". MucTpykTax no Th

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

33 eakuu. BaxxHeHime OKUCIUTEIN U bubmmorexa [IOK
DA, https://m.eds00.ru/741837¢
BOCCTAHOBUTEIH

34 MeTto[ 371eKTPOHHOTO (3J1EKTOHHO- Bu6muotexa [JOK
HOHHOTO0) OayaHca https://m.edsoo.ru/7f41837c

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnorexa [JOK
BEIIECTB https://m.edsoo.ru/7f41837c

36 Perenue 3a1ay pa3jiMdHBIX THIIOB bubmorexa HOK

latp https://m.edso0.ru/7f41837c
37 Perenue 3a1ay pa3jiMvHbIX THIIOB bubmorexa HOK
AP https://m.edso0.ru/7f41837c

38 CucreMmaru3anus 1 0000IIeHHE 3HAHUH bubnuoreka [{OK
o Teme "XuMudeckue peakiuu" https://m.edso0.ru/7f41837c

39 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/7f41837c
ITonoxxeHrne HEMETAIIORB B
[Teproanueckoit cucreMe XUMHUECKUX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa LOK

T A https://m.eds00.ru/7f41837¢c
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®u3nvecKre CBOMCTBA HEMETAIIIIOB
AJUTOTpOTINS HEMETAJLIOB (Ha TIpUMepe
41 KHCJI0pOAa, cepsl, pocdopa u bubnmorexa LHOK
PO/, Cephl, P https://m.eds00.ru/7f41837¢c
yriepoja)
42 Bonopon: nonydenue, pusnyeckue u bubmuorexa [IOK

XUMHYECKHE CBOMCTBA. ['uapu bl

https://m.edsoo.ru/7f41837¢c
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["asiorensl: HaXOXJIEHUE B IPUPOJIE,

43 CTOCOOBI OTYYEHUs, PU3UIECKUE U bubamorexa LIOK
y L https://m.edsoo.ru/7f41837c
XUMUYECKHUE CBOMCTBA
l"anorenoBonopoabl. Baxxkuneiue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS bubmmorexa [JOK
POACOACPHAIT A https://m.edsoo.ru/7f41837c
raJIOreHOB
JlaboparopHble 1 IPOMBIIILTICHHBIE
45 CHOCOOBI MOJTYYEHHS TaIOTeHOB. bubnnorexa [JOK
[IprMmeneHne rajJoreHoB U ux https://m.edso0.ru/7f41837c
COEAMHEHHI
[IpakTuueckas paborta Ne 4. Pemenue
bubnunoreka LIOK
46 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" | https://m.eds00.ru/7f41837¢c
l'anorens!". MucTpykTax no Th
Kucnopon: nabopatopusie u
47 MIPOMBIIIJICHHBIE CITOCOOBI MOJTyUeHHS, bubmmnoreka HOK
¢bu3nyecKkre 1 XUMUYeCKHe CBONCTBRA. https://m.edsoo.ru/7f41837c
O30H. [IpuMeHeHne KUCI0poa U 030Ha
bubmmoteka IIOK
48 Oxkcubl ¥ IEPOKCU B
A P A https://m.edsoo.ru/7f41837c
49 Pemrenue 3aiay pa3nuyHbIX TUIIOB Bubmmorexa [IOK
At p https://m.edsoo.ru/7f41837c
Cepa: HaxoX/IeHUE B IPUPOJIE,
50 CH(F))CO6BI MOJTy4EHUs (Il)jmlj/lqecxﬂe u bubnmorexa LHOK
y L https://m.edsoo.ru/7f41837c
XUMHYECKHE CBOICTBA
bu6muoreka [IOK
51 CepoBoaopo, CyabhuIbl nommoreka I

https://m.edsoo.ru/7f41837¢c
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Kucnopozconepxainiue coeTMHEHUS

52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOI bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
KHUCJIOTHI
[IpakTrueckas padota Ne 5. Permenue

53 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnmnoreka HOK
"Cepa u e€ coenurenus". IHCTpyKTax https://m.edsoo.ru/7f41837c
no Th
A3OT: HaXOXJIeHHE B IPUPO/IE,

54 CHOCoObI MOTyUYeHUs, PU3NYECKUE U bubnuoreka [IOK
XAMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/7f41837c
HUTPH/IBI
Kucnoponcoaepxaiiue coeuHEHUS

55 azora. pOcIE)6eHH§OCTIIfIl CBOﬁCfB a30THOMN bubmmorexa [TOK

https://m.edsoo.ru/7f41837c
KHCIIOTHI

56 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. bubmmnoreka HOK
A3OTHBIEC yn0OpeHus https://m.edsoo.ru/7f41837c
®dochop: HaxOXKIAEHHUE B IPUPOJE,

57 CIOCOOBI MOyUeHusl, PU3nyecKue u bubmuoreka [IOK
XuMudeckue cBorctBa. Dochusl u https://m.edsoo.ru/7f41837c
bochun
Oxcunpl docdopa,

58 q)ocq)l;pc(ci))ueg)mgmne kucioTel. Comun bubmmorexa [JOK

. https://m.edsoo.ru/7f41837c
(hochopHOIT KUCTOTHI

59 [Tpumenenue pocdopa u ero bubmuorexa [IOK
coequHeHmnil. @ocdopHbie y100peHHs https://m.edsoo.ru/7f41837c

60 ITpakTuyeckas padora Ne 6. Pemenue bubmuorexa [IOK
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HKCHEPUMEHTAIBHBIX 33/1a4 110 TeME
"A3zoT u dpochop u ux coenuHeHus".
Nucrpykrax no Th

https://m.edsoo.ru/7f41837c

VYriepoa: HaxoX€HHE B IPUPOJIE,
JUIOTPOIHBIE MOAU(DUKALINY;

bub6nmoreka [IOK

61
(du3nUecKre U XUMHUYICCKUE CBOWCTBRA, https://m.edso0.ru/7f41837c
MIPUMCHCHUE
Oxkcup yriaepoaa(ll), oxcu
62 TJIe I([)ya(l\l;) : r(OJI)LHaﬂ KfICHOTa ueé bubmmorexa [JOK
YrIepon 24 https://m.eds00.ru/7f41837c
conu
63 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa HOK
At p https://m.edso0.ru/7f41837c
Kpemuwuii: Hax0XaeHUE B IPUPOJIC,
64 CI'II)OCO6BI OJI ‘leIfI/ISI (1)1/131/156}:)1(;6 u bubmmorexa LIOK
y L https://m.edso0o.ru/7f41837c
XUMHUYECKHE CBOKMCTBA
65 Oxcun kpemuausi(1V), kpeMHueBas bubmuoreka [IOK
KHCJI0Ta, CUIIUKATHI https://m.edso0.ru/7f41837¢
[IpuMeHeHne KpeMHUS U €T0
66 coequHeHUH. CTEKIIO, €ro MOJIy9YeHUE bubmorexa LOK
' ’ Y ’ https://m.eds00.ru/7f41837¢c
BHJIBI CTEKJIa
67 Pelenuve 3ama4 pa3aMdHBIX THIIOB bubmmorexa [JOK
A&P https://m.edso0.ru/7f41837c
68 CucreMaru3anus 1 0000IIeHHE 3HAHUH bubmuoreka [{OK
o teme "Hemeramisr" https://m.edso0.ru/7f41837c
69 KonrtponbHas pabora no Teme bubmuorexa [IOK

"HemeTtamnsr"

https://m.edsoo.ru/7f41837¢c
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AHanu3 pe3yJbTaTOB KOHTPOJIbHON

bub6nmoreka [IOK

70
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/7f41837c
ITonoxeHre MeTaII0B B
[Tepuonuueckoit cucteMe XMMUYECKUX
71 9j1eMeHTOB. OCOOEHHOCTH CTPOCHUS bubmorexa HOK
) p https://m.edsoo.ru/7f41837c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue puznueckre CBOMCTBA
72 MmetauioB. [IpuMeHenne MeETAILIOB B bubnnorexa [IOK
P https://m.edsoo.ru/7f41837c
OBITY ¥ TEXHUKE
bubnuoreka [{OK
73 Cmutasel MeTauioB. Koppo3sus MeTamion
PP https://m.edsoo.ru/7f41837c
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnnorexa [JOK
At p https://m.edsoo.ru/7f41837c
OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH
75 MeTaJ'IJI'I)OB Oo6mue CHOI::JO6I>I n(l)jn YEHUS bubnnorexa [JOK
- Yot y https://m.edso0.ru/7f41837c
METAJUIOB
OOm1as xapakTepucTika MetauioB |A-
rpynnsl [lepuoanueckoit cucteMsl
76 XUMUYECKUX 3ieMeHTOB. Hatpuii u bubnmnoreka [JOK
KaJIUI: ToTy4deHne, Gu3ndeckue u https://m.edsoo.ru/7f41837c
XHUMHYECKHE CBOMCTBA, TPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUIN
Oom1as xapaktepucTuka MetayuioB |A-
. bubmuoreka [{OK
77 rpynnsl [lepuoamueckoit cucteMsl

XUMHUYECKHUX DJIEMEHTOB. Maruuui u

https://m.edsoo.ru/7f41837¢c
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KaJIbIMNA: IOJy4YeHue, pu3nueckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE
IIPOCTHIX BELIECTB U UX COCAUHEHUN

JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmuorexa [IOK

78
YCTpaHECHUS https://m.edso00.ru/7f41837c

79 AnoMHUHUI: ONTydeHue, Gpu3ndeckue u Bbu6mmoteka [JOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/7f41837c
AmdoTepHbIe CBOWCTBA OKCHA U

80 THIPOKCHU/IA ATIOMUHUS, Bbu6moteka [JOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, KX https://m.edsoo.ru/7f41837c
MIPUMEHEHNE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bromorexa LIOK

https://m.edsoo.ru/7f41837c

[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIBHBIX 3374 110 TEME bubmuorexa [IOK
"MeTaJnsl INIaBHBIX OArpymm'. https://m.edsoo.ru/7f41837c
Nuctpykrax no Th
OO6mrast XxapakTepruCTHKa METAIIJIOB

83 no6ouHbIx noarpynn (b-rpymnm) bubnmnoreka HOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/7f41837c
JJIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpOMa ¥ €r0 COSAMHEHUH, NX bromrorexa LIOK

https://m.edsoo.ru/7f41837c

MIPUMEHEHHE

85 Baxueiiime coeguHeHUs1 Maprasiia. bubnmnorexa [JOK

[IepmaHranar kanus, ero

https://m.edsoo.ru/7f41837¢c
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OKHCJIMTENbHBIE CBOMCTBA

dusnueckre 1 XUMUYECKHUE CBOMCTBA

86 xKene3a u ero coenuHeHui. [lomydenne Bubmaorexa ITOK
https://m.edsoo.ru/7f41837c
Y IPUMEHEHHUE CIJIaBOB jKeJie3a
87 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bubnunoreka LIOK
MEJIH U €€ COeIMHEHUM, UX PUMEHEHUE https://m.edsoo.ru/7f41837c
OU3NYECKUE U XUMUYECKUE CBOMCTBA
88 IIMHKA U €r0 COEAUHEHHUN, UX bubnunoreka LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIEKCHI https://m.edsoo.ru/7f41837c
[UHKA
[IpaxTnueckas padora Ne 8. Pemenue
89 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnoreka [JOK
"MeTtansl T0OOYHBIX OArpymm". https://m.edsoo.ru/7f41837c
Nuctpykrax no Th
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
O06o001IeHre U CUCTEMaTU3AIIHS
91 M3Y4YEHHOI'0 MaTepuasa 1o TeMe bubmmorexa LIOK
" " https://m.eds00.ru/7f41837¢
Meraubl
92 KonrponsHas pabora o Teme bubmuorexa [IOK
"Meramnbt" https://m.edsoo.ru/7f41837c
03 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bu6muoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/7f41837c
Ponws xumun B obecrieueHumn
. bubmuorexa [IOK
94 YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA.

ITonstue o HAayYYHBIX MCTOAax

https://m.edsoo.ru/7f41837¢c
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HnCCiIca10BaHusA BEIICCTB

HaquLIe IIPUHIMIIBI OpraHru3alnuun
XUMHYECKOI'O IMTPOU3BOJACTBA.

bu6nmoreka [IOK

95 1
[TpombInIeHHBIE CITOCOOBI TTOTYYSHUS https://m.edso0.ru/7f41837c
Ba)KHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKPY’KaIOIIIECH CpeIbl U €ro 1 bubmmorexa [IOK
Py e epes https://m.edsoo.ru/7f41837c
MTOCJICICTBHS
97 XuMUs ¥ 30pPOBbE YEIIOBEKA. 1 Bbu6moteka [JOK
JlekapcTBeHHBIE CpeICTBA https://m.edsoo.ru/7f41837c
08 Xumust nuiy. Pojib XumMuu B 1 bubmuoreka [{OK
o0ecrieueHNY MUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/7f41837c
99 Kocmernueckue u napdromepHbie 1 bubmmnoreka HOK
cpeactsa. beitoBas xumus https://m.edso00.ru/7f41837c
X¥MHS B CTPOUTENBCTBE. BakHemme
100 CTPOUTENBLHBIE M KOHCTPYKIIHOHHBIE 1 bubnmorexa HOK
P 124 https://m.edsoo.ru/7f41837c
MaTepuaibl
XuMHS B CETbCKOM XO3SIMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmorexa HOK
P P https://m.edso00.ru/7f41837c
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmuoreka [{OK
10 TEME https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 10 knace, yrmy6nennsiii yposens / ['abpuensa O.C., Octpoymos WN.I'., Cnagkos
C.A., JleBkun A.H., uznarensctBo «lIpocBemenuey 2021

* Xumus, 11 xnacc yriy6nennsiii yposens/ 'abpuernsn O.C., OctpoymoB W.I'., Cnankos
C.A.JleBkun A.H. uznatensctBo «lIpocsemenue» 2021

[lepuonuueckas cucrema XuMHUeCKuX deMeHToB J[.11.Menneneesa, Tabiuia pacTBOPUMOCTH,
INEKTPOXUMHYECKUN PsIJl HAIPSKEHUS. METAJUIOB

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

Beemute 1. O.C.I'abpuensy, ['.I'.JIpicoBa «Xumust Meronuueckoe mocodue — mpopuIbHbIH
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «OO01as XuMus B TeCTax, 3aa4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KontposnbHbie 1
POBEpPOYHBIC PadOTHI K yueOHHUKY». — M.: Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura iist
yuutessi». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: Hacronpnas kaura ais
yuutens». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun o XMMUHU U CIIOCOOBI UX
pewerus» - M.: «/Ipoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl 1o yueOnuky O.C.I'abpuensna,
I".T".JIsicoBoit» - Boarorpan» Yuurens 2018roz.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xiacc», - M.: DKk3aMeH,
2019r.

9.9. O.C.I'abpuensu, U.I".octpoymoB « XUMHYECKUH SKCIIEPUMEHT B mikoje 11 kmacey; - M.:
Hpoda. —2019 rox.

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

http://him.1september.ru Enunas xomnekuus LIOP: [IpenmeTHast KoJIeKIust « XUMUD)
http://school-collection.edu.ru/collection/chemistryEcrecTBeHHO-HayYHbBIE SKCIICPHUMEHTBI:
xumust. Komneknus Poccuiickoro o01eo0pa3oBaTeibHOTO mopTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://wwwalhimik.ru Becepoccuiickast omumImaia mKoJIbHUKOB [0 XUMHU
http://chem.rusolymp.ru Opranndeckast XuMusi: SIEKTPOHHBIN YIEOHHK JIJIs CPETHEH TITIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK
http://wwwhemi.nsu.ru OTKpbITHIi KOJTIeHK: XUMHUSI

http://www.chemistry.ru JTucraniimonHast OJIMMITHAJIA 10 XUMHUH: TEICKOMMYHUKAITHOHHBIN
00pa30BaTeNbHbII MPOEKT

https://resh.edu.ru/

https://www.yaklass.ru/
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