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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMI K pe3yiabTaTaM OCBOCHHs (eaepanbHON  00pa3oBaTeIbHOU
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoir Penepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTaldd UX K ObICTPO MEHSIOLIUMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJArOTOBKHM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYalOUIMXCA CPEACTBAMM MpPEIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI 0o0ydJaromuxcss B paMKax HTOrOBOHM arrectauud B (oOpMe eIuHOro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEIMETHOE CO/EpIKaHUe, 00s3aTeNbHOE JUIS N3yUCHUS
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICNIBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKU TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejlell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JEHCTBUI 0Oydaromierocss MO OCBOCHHIO COJEpKaHUs
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO o00mlero obOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPpousi 0O0ydIeHHUS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alyio TMPEEMCTBEHHOCTH C MOCIHEAYIOLUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3Y4YEeHHUE TMpeAMeTa «XUMHUS» OPUEHTHUPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx npodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OpPUEHTHPOBAHO TaKXKe Ha PEIIeHUE 3a/1a4 BOCIIMTAHUS U COLMAIBHOTO Pa3BUTHUS 00 yyaromuxcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIM3aN y4e0HOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomyMu IpeaMera «XUMHUs» Ha YpPOBHE YIIIYOJEHHOTO HM3y4YeHMs SBISIOTCA
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yrIIyOn€HHOTO YpOBHEH M3ydyeHus IpeaMera.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUsS INpeAMETa. JTa CHCTEMa 3HAHUU IOJIy4aeT ONPEIEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPECTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THINOB peakuil JOMOJHAETCS
dbopMUpOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3E PaCIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss ocoboe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3(PdekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JOMOJHEHUM K O0IIeil cucTeMe MPEeIMETHBIX 3HAHWN) OKA3bIBAIOT BIHMSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy w3ydeHuM mnpeaMeTa B JaHHOM CiIydae akUEHT OyaeT clenaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMHUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYToe.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTHYECKOTO TPOHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHCHTHI, KaK JIMIH/bI, OCJKH, YIIEBOJBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTU MPOLIECCOB OTOCHHTE3, TbIXaHUS, TUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB TIO3HAHUS M OIBITAa MPAKTHYECKOTO MPUMEHEHHUS HAyYHbIX 3HAHUH U3ydeHUE TIpeaMeTa
«Xumus» Ha YriayOnEHHOM YpPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3AX C YYCOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» u «Pycckuii A3bIK U TUTEpATYpay.

[lpn m3yueHnnn ydeOHOTO TmpenMmera «XHUMUsS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3ai1aun Ha yriayOin€HHOM YpPOBHE H3y4deHUS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABAEMOCTH SBJICHUH TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ BenyIel posn B 00ecreYeHuH yCTOWYMBOIO Pa3BUTHSI YEIOBEUECTBA: B PELICHUU
npobJIeM HSKOJIOTUYECKOM, YHEPreTHYeckoi M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUHU
MEJMIIMHBI, CO3JJaHUHd HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHUKOB DJHEPTUHU, B
o0ecre4eHn  paluOHAJIBLHOTO MPUPOJIOTIOIB30BaAHUS, B (dhopMHUpOBaHHH
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKKe IKOJIOTUIECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHE CHCTEMbl 3HAaHUU, JIEKAIIMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHSTHUHM, 3aKOHOB H
TEOpUH XWMHHU, COBPEMEHHBIX IPEJCTABICHHH O CTPOCHWM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHUHU, PACTBOPAX U TUCIEPCHBIX CHCTEMaX, 00 00Iux
HAyYHBIX MPUHLUIIAX XUMHUYECKOr0 TPOU3BO/ICTBA;

e (QopmupoBanue y O0OYyYarOMMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWUMUH, Al OOBSCHEHUS W TPOTHO3UPOBAHUS SBJICHHMA, HWMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA DKOJIOTHYECKON
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMHYECKMM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U IepepaboTKOM
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJaX II03HAHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJEC, B MPAKTUUYECKON JEATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pairsanun IIE€PBOOYCPCIHBIX BOCIIUMTATCIBHBIX MW Pa3BHUBAIOIINX (l)YHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPCIMETa «XHUMHSI» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIHTAHUE YOESKIEHHOCTH B II03HABAEMOCTHU SIBICHUH MPHUPOMBI, YBAXKEHUS K
nporeccy TBOpYECTBA B 0OOJACTH TEOPETUYECKHX M TPUKIATHBIX HMCCIEJOBAaHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEYEeTIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocobHocTell 00yvaromuxcs, GopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K
caMo00pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUTHOMN
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITENIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KyNbTypbl,  HpUOOpEeTeHHEe  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero obmiero oOpaszoBanmsi, coctaBiser 201 uac: B 10 kmacce — 102 gaca (3 vaca B
Hezeno), B 11 kimacce — 99 yacos (3 yaca B HeJENO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHME aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIIBI NepeKpbIBaHUS aTOMHBIX opOuTaineil, 6- u
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHBIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIUHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, CcKeynerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIax OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o ki1accu(puKauy opranndeckux BemecTs. [loHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coequnaenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJEIBHBIX MPEICTABUTEICH.

OcobenHoctn W KjmaccuuKanus — OpraHMdeckux  peakuumi.  OKHCIUTENbHO-
BOCCTAHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMoOru4ecKuid psii aakaHoB, oOmmiast (opmysa, HOMEHKJIATypa W W30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opburaneit yriepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYeCKHe CBOWCTBA aJIKAaHOB: pEaKLUU 3aMElIeHMs], N30MEpHU3aIiH, JErUIpUpPOBaHMUS,
HUKIU3alliy, THPOJIM3a, KpekuHra, ropeHus. [IpencraBieHne o MeXaHHU3Me peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MajblX (IIMKJIOMpPOMNAH, IUKIO0yTaH) W OOBIYHBIX (IIMKJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHyuecKuil psis aakeHoB, oomas GopMya, HOMEHKIATypa. DIEKTPOHHOE
W MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNl alKeHOB, SP>-THOpHIM3alUs aTOMHBIX OpOMTaseif
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGuznueckue
CBOMCTBAa QJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKUHUM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B 0O~
[IOJIOXKEHUE TP JBOWHON CBS3M, NOJMMEpU3anuu U okucieHus. [IpaBuno MapkoBHUKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukanuss — ankaaueHoB — (CONpPsDKEHHBIE,  M30JMPOBAHHEIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMoJOru4eckuil psii ankuHOB, oOmas Gopmyna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakiMi Ha TPOilHYIO0 CBA3b. CrOCcOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH3071a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKU), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa MiEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX IMpEeBpallleHUui: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakluil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (oOeciBeunBaHUEe OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepedpa(l)), kauecTBeHHOE OOHAapY)XCHHE YyIriIepoja W BOJOPOJA B OPraHHYECKUX BEIIECTBaX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
®usnyeckue CBOWCTBA MPEACIBbHBIX OJHOATOMHBIX CHUPTOB. BonopoaHsble CBSI3M MEXIYy
MOJIEKYJIAMH ~ CIUPTOB. XHMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JeruApaTaluy,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OpraHU3M YeJOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJeruIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHkiarypa. PHU3WYECKHe CBOHCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue U XUMHUECKUE CBOIMCTBA: THAPOJIN3 B KHCIION U IIETOYHON Cpeie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHUPTOBBIX W  albJErHJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mpupone u
npumeHenue. Ilomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha W ILeJUIroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHMHYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOIIN3, TOTydeHUe 3PHUpoB 1euT003bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYeHUS BELECTB W UX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3MyYHBIX CIMPTOB B BOJAE, B3aMMOJEHWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHUE 3TUIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anbAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaepxaniye opraHuyecKne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; NMePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTPOECHHE MOJEKYI,
oOmas ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3mdeckue CBOMCTBA. XMMHYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [losnydyeHne aHMIMHA U3 HUTPOOEH3071a.

AmMuHokuciotel. Homenknmarypa u  uszomepus. OrtnenbHble TPEACTaBUTENN  O-
AMHHOKHUCIIOT: TJIMIMH, ajaHuH. dusnueckue cCBOWCTBA aMUHOKHCIOT. XMMHUYECKUE CBOMCTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HaueHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: DPAaCTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNne OpraHMYECKUX COCTUHEHHI.

BbicokoMo1eKy IsIpHBIC COCAUHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpH3aIIs U MOJUKOHICHCAIIHSL.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (monuaTHUIIEH, MOJIUMPOTIUIICH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHBIE (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedroH, KeBiap, d3JIEKTPONPOBOASIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIEepUMEHTAIbHbIC METOBl M3YYCHHS BEIICCTB M WX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coequHEHUsT MO Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/WUJIH UCXOHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (POpMYIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB HWJIM CIIOCOOOB IOJYYCHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUH opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, U3MEPEHHUE, DKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM U TEeTepOTPO(HBI THUI NUTaHUS, OpokeHue, (HOTOCHHTE3, JAbIXaHUE, OeNKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3J€KTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIC
opourtanmu. Knaccudpukaruss XMMHYECKHX 3JIEMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATsIM. DIEKTPOHHBIE KOH(QUTYpAllMH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u llepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepuoanyeckoil cHCTEMBI XHUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MU IMPOCTHIX U CIOKHBIX BEIIECTB MO TpymdrnaMm u
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUS
1 JuinHa cBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KparHble
cBs3u. BogoponHas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THIBI KPUCTAIUIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTbh. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPraHNYeCKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKTOphI, BIMSIOLIME HA TOJIOKEHUE XMMHYECKOTO PaBHOBECHUS:
TeMIlepaTypa, JaBIeHUE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOIMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTOJ] 3NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTaln3aTopa, MOJEIH KPUCTAUTMYECKUX PEMIETOK,
MpOBEJCHUE pEeakiuii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PAacTBOPOB C  IMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS UX aromMoB. (Du3HuecKkue CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOMUIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpObl. BakHelme KUCIOPOACOAEpIKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3on. JlabopaTopHble U MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOPOJa.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepoi(1V), oxcun cepri(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpUAbL. OKcuAbl azoTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunbl (ocdopa, ¢ochopnas kuciora U e€ CONU.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcua yriepona(lV), yrompHas kucinota u €€ coiu. AKTUBUPOBAHHBIM YTOJib, aJcOpOIUS.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHHUEBas KUCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUSI U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxxenune metamuioB B [leproanueckoit cucreMe XUMHUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayioB. O0mmue Gpu3nueckue cBONCTBa METaJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsaTue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3HUH.

OO6mas xapaktepuctuka metamuioB |A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIICCTB U UX COSAMHEHUH.

Ob6mas xapaktepuctuka MetamioB |IA-rpynmer [Teprogudeckoil cCTEMBbI XUMHUYECKUX
DJIIEMEHTOB. MarHuii u KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnmn (b-rpynm) Ilepuoauueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

duznyeckue M XUMHUYECKHME CBOMCTBAa MapraHila M €ro CoeIuHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
comu xene3a(ll) u xxenesa(lll). [TonyueHnue u npuMEHEHHUE JKeNe3a U €ro CILUIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[prMeHeHne uHKa 1 ero CoeIMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUleKUMKU «MeTamibl M CIUIaBbl», B3aWMOJECHCTBHUE IIEJIOYHBIX M LIEIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJia U KaTHOHBI METAJJIOB, B3aUMOJIEUCTBUE THMAPOKCUJIOB aJTIOMHHHS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponb xumun B obecriedeHHH YCTOMYHBOTO pa3BUTHA 4eloBeuecTBa. [loHATHE 0 HAayuyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoma). [IpoMbliineHHbIe
CIoCOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosb30BaHUS
JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XUMHH B TIOBCEAHEBHON KHU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIMH, €CITH OJHO W3 BEIIECTB MMEET NPUMECH, Macchl (00béMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK U MOHATUM, IPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO0me ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTtema, Ouocdepa, MeraboiM3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIINIEHHOCTb, METAJUTYPrus, CTPOUTEIbHBIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, FJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIbBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE CpEAHEro oOmero oO0pa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYMEe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CIHOCOOHOCTH  OOYYarOIIUXCS
PYKOBOACTBOBATLCA IMPUHATHIMU B O6H.[€CTB€ npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, FKOJIOTUYECKOM KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LEJIM U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMIHOCTHBIC PEe3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOopMUPOBAHHOCTH
OIbITa [T03HABATEIBHON U MPAKTUUYECKOHN JNEATENIbHOCTH 00yUaroluXcsl B MPOIECCe peann3auu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M MPAKTHYECKOM JEATEIEHOCTH 00YUYaAIOIIMXCS B MPOLIECCE PeaTH3aliu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBIICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBEHHOM
XHAMMUU,

YBa)KEHHsI K MpoOIlecCy TBOpUECTBAa B 00JACTH TEOPUU U MPAKTUUECKOTO MPUIIOKEHHUS
XUMHH, OCO3HaHMS TOTO, YTO JaHHBIE HAyKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaOII0IEHHH,
KPOMOTIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

HHTEpCCa W II03HABATCJIBHBIX MOTHUBOB B TIIOJIYYCHHHM MW MOCICAYIOIIEM aHAJIU3e€
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBATh CHUTyalluHh, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKM CBOMX TOBAapHINEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310poBOro M Oe3omacHoro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHUMAaHUS 1IEHHOCTU TMPaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEILCKOM JICSITCIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YUYECHHUIO MPOdeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieilt mpodeccuu u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M BAXKHON POJNIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM 1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pPe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXTpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHs, UCCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JApYyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (QoOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXcsi;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBIIAJCHUE YHUBEPCATHHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHTD PE3YJbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMHU LICIISAIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH I KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ;

yCTaHaBIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyIaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JIEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBJICHUAX, (HOPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — NpU pEIIeHUuH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIH OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJO0B I1I03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BUIOB U (OPM MpencTaBlIeHUs, KPUTHYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTH4YecKHe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)AAaE€MOM TEMBI B X0JI€ TMAJIOTa U/WUITH JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I03HABATECIBLHOU ACSATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WM COBMECTHO €O CBEPCTHMKAMU IIPU  BBIIIOJIHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuyu y4yeOHOro NpoekTa, M (POpMyaHpoBaTh BBIBOJBI IO pe3yiIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHMI TyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrTOPUTM JICHCTBHI NPU BBHIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM IMOJIyUYeHHUs] HOBBIX 3HAHHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI TI0 XMMUU Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUU B Pa3NWYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEaJbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHHUI: O MeCTe W 3HAYEHMH OPTaHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00€eCIeYeHUH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHun mpooJieM IKOJOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O0€301acCHOCTH, B Pa3BUTHUH
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTE€pPHAIOB, HOBBIX HMCTOYHHKOB JHEPrHUH, B OOECHEUYEeHUU
paIoHaIBHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATrarol[ue
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00oouka aroma, S-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpUIU3alus aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPHUIATENbHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKkal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHas W TPOCTPAHCTBEHHAas (TeoMEeTpHYecKas, ONTHYecKas),
U30MEpPbI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHCIOPOJA- M a30TCOAeprKalline
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIIEHUS DSHEPTUM TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllhUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHMX SIBIICHUM; TMPEICTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUi, TEPMOAMHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opueHtanTsl | u |l pona); dakronorunueckue cBeneHUs O CBONCTBAX,
cocTaBe, OJyYeHUHU U 0€30MaCHOM UCIOIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPaKTHUYECKON [eATeNbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX NPHUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MTPOU3BOICTBA METAHOJA, IepepaboTKu HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MIPU3HAKH MOHATHIA, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHX COECTMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABICHHS  AIIEKTPOHHOTO
OamaHca ATHX peakUuid, peakIuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

W3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIIICKHOCTD U3YUYEHHBIX OPTraHUYECKIX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIS  OTACNBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTUJICH, TOJYOJ,
TJIMIEPUH, STWICHTIUKONIb, (EeHoN, (OpMAIBICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOTPEH, CTUPOI U IPYTHUE);

C(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COCIMHEHUSX (KOBAJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHS TPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTE€pU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUIMMMYHBIX MPEACTaBUTENEH pa3InYHBIX KIACCOB OPTAaHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMCHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OETTKOB, YTIEBOAOB (MOHO-, TU- U TIOJMCAXapUIOB),
WTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHWMYECKUX COEAMHEHHH OT KPAaTHOCTH M THIIA
KOBaJICHTHOU CBSI3U (G- U T-CBSA3M), B3AMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJCIMPOBAHUM, SKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUSI IPUMEHATH 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl U3YUEHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MMOHATHSMHU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHS U IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOILUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3HPOBATH, aHAIM3UPOBATh U OLEHHUBATH C MO3UIMN
9KOJIOTUYECKON 0€30IacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHON JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOIb30BaTh IOJYYEHHBIC 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUI
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelIeHHe OHKCIEPUMEHTaJIbHBIX 337ad II0 pPAclO3HABAHMIO OPraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBWila HKOJIOTMUYECKU II€JIECO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUSI HAa JKUBBIE OPraHU3MbI ONpPE/EIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IICJICHANPABICHHBIA TOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uHopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOM y4ueOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HAaBa€MOCTHU SIBJICHUI NMPUPOIBI, O MECTE M 3HAYEHHH XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIWIUHBI, CO3AAHWU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIL30BAHUSA, B POPMUPOBAHUN MUPOBO33PEHUSI U OOILEH KYIbTYpPbI UEJIOBEKA, a TAKXKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroMa, THOPUAM3AIINS
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTh, JJICKTPOOTPHIATEIHHOCTh, CTEIEHBb
OKHCJICHUsI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, MeTaJUInuecKasi, BOJOpOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUYECKON pEaKIH, CKOPOCTh XUMHUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHMsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XUMHUYECKHX PEAKUHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX; IPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX  HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornyeckue CBEJCHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U 0OE30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIMBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BATh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBIICHUSI
dbopMys BEHIECTB W ypaBHEHUH XMMHYECKUX pEAKIHi, CHUCTEeMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KJIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIIMU IO Pa3IW4YHbIM NpH3HAKaM (YHMCIy U COCTaBy pearupyrommx
BEIIECTB, TEIJIOBOMY J3(PQEKTy peakluud, H3MEHEHHUIO CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajlu3aTopa W JPYrue); CaMOCTOATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KITaCCH(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpBIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIONIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPTETUYECKUE YPOBHHU», «IHEPTrEeTUUYECKUE MOAYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXIEHHOE HSHEPTETHUYCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHMX JJIEMEHTOB M HX
coeMHEeHUN 1o nepuogaM u rpynmnam llepuogunueckoii cucremst /. . Menaeneesa, BaJIeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, NOJATBEP)KIaTh CYLIECTBOBAHME I€HETHUYECKOM CBA3HU
MEX/1y HEOPraHUYECKMMU BEIIECTBAMHU C IOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IOJHBIX M COKPAIEHHBIX HMOHHBIX YpPaBHEHUM; peakuui
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHUECKHUX XapaKTEPUCTUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUYECKUE PEAKIIUH, JIEXKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJ/IaX HayYHOIr'O TIO3HAHUS SIBJICHUI
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M S OOBSCHEHUS XUMHUYECKUX SIBIICHU,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IE€ATEIbHOCTH YEJI0BEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAYYHbIX IpeAMETOB s 0Oojiee OCO3HAHHOTO
MIOHMMAaHHs MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYEThI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
[0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAcCe WIM 00bEMY OHOTO M3 YYaCTBYIOIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKkiuu, €ClId OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C ONpeaeaeéHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHHI ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (IIPOBEJIEHUE PeaKuii HOHHOTO 0OMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «Hemeramnsl») ¢ coOnogeHeM MpaBul
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hopMUPOBAHHOCTh YMEHHI: COOIOIATh MPaBUJia TOJIb30BAHUS XUMUYECKON MOCYI0M 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HoOro
NOBEJCHUSA B OBITY M TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3710POBbA,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOU
3a/1a4en.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne ni/nn Kourpoasubie Ilpakruueckue (uupposbie)
MPOrpamMmMmbl Bcero
padoThI padoThI oOpasoBaTe/bHbIC
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
11| iepmommermen covonn e | 9 biorera LIOK
' proA https://m.edsoo.ru/2dd57f24
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnuorexa [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 1 1
CMETALIBL 3 3 https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3nen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 5 bu6mmorexa [IOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 99 4 8

[TPO'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoauuecTBO 9acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
[Ipenmer u 3HaueHKE
OpPraHHYECKOM XUMUH,
1 Hp eJICTaBJICHHUE O 1 bubmmorexa [IOK
p https://m.edso00.ru/3686e6f5
MHOT000pa3uH OPraHnIeCKUX
COCIUHCHUI
DJIEKTPOHHOE CTPOCHUE
aroMa yriiepoja (OCHOBHOE U
2 B030 nzllr[éﬁgog C(()CTos{Hm{) 1 bubmorexa HOK
y ' https://m.edsoo.ru/0ce6fd4c
BanenTHbpIie BO3MOKHOCTH
aToma yriepojaa
Xumuuyeckas CBSI3b B
OpPraHUYECKHX COCIUHEHUSIX.
3 I\/I;exaHmMH 00 a?f)BaHI/IS{ 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJEHTHOH CBS3H, CIIOCOOLI
pa3pbiBa CBA3EH
Teopuns cTtpoeHns
4 0 l".’fHI/I‘IeCIIlI/IX coeqUHEHNN 1 bubmmorexa [OK
p https://m.edso0o.ru/9e595ch8
A. M. bytneposa
Buael nzomepun:
CTPYKTYypHas,
PYKTYP bubmuoreka [{OK
5 MPOCTPAHCTBEHHAS. 1

OnexTpoHHbIE 3((DHEKTHI B
MOJIEKYyJIaX OPTaHUIECKUX

https://m.edso0.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUN U

bubnunoreka LIOK

0 IC{Z;T:}T;T;;C;??U PAC) https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIIECTB
Knaccudukanms peakiuii B bub6nmoreka [IOK

7 .

OpPraHMYeCKON XMMHUH https://m.edsoo.ru/ba5706aa

8 CucreMaTH3anys u bu6nmorexa LIOK
000011IEHNE 3HAHUIM IO TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUI
psia, obmas popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
AJIEKTPOHHOE U https://m.edso0o.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT

10 DOu3nIecKrue U XUMHUYECKHUE bu6mmoteka IIOK
CBOICTBA aJIKaHOB https://m.edso00.ru/3137711c
HaxoxxaeHnne ankaHoB B

11 npupoe. CriocoOsl bubmmnoreka HOK
MOJTYYCHHS U IPUMEHECHUE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uknoankaHpl: o0mast
dhopmyna, HOMEHKIATypa 1

12 n30Mepusi, 0COOCHHOCTH but6mmorexa [IOK

CTpoeHI/ISI U XUMHUYCCKUX
CBOMCTB, CITOCOOBI
MOJIy4eHUs U TIPUMEHEHUE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacu€THbIX 3a1a4
Ha OIIpe/ieIICHUE
MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHUYECKOT0 BEILECTBA 110

bu6nmmoreka [IOK

13 MAacCCOBBIM JOJISIM ATOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXO/ISIIUX B €T0
cocraB. CucreMarusanus u
00001IIeHIEe 3HAHMI 110 TeMe
AJIKEHBI: TOMOJIOTHYECKU I
psina, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 u HpOCTpaH};I")FBeHHOC ’ Bubmmorexa IOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-
H30MepHsl ATKEHOB
Du3nYeCKUue U XUMUICCKHEC
15 CBOMCTBA alkeHoB. [IpaBuio bubnuorexa LIOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus u bubnnorexa [JOK
NPUMEHEHHE aJIKEHOB https://m.edso0.ru/665dc058
IpakTuyeckasi pa6ora Ne 1
17 n(? TeEME "Honyq;me JTHJIEHA Bubmmorexa IOK
. https://m.edso0.ru/0941eed8
Y U3y4EHHUE ero CBOWCTB
Pemenue pacy€THpIx 3a1a4
18 Ha OTpesieNieHue bu6muoreka [JOK
MOJICKYJISIPHOM (hOPMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIEeCTBA
19 AJIKaJMEeHbl: CONPSKEHHBIE, but6mmoreka [IOK

M30JIMpPOBaHHbIE,

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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https://m.edsoo.ru/04298c0a

KYMYJIUPOBaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XuMHUYECKHEe CBOMCTBA bubnunorexa LIOK
CONPSHKEHHBIX JTUCHOB https://m.edso0.ru/e561253d
21 CriocoObl TTOTy4eHHS U bubnuorexa [JOK
[IPUMEHCHHE aJIKaJUCHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHI
psia, obmas popmyina,
99 HOMEHKJIATypa, 3JIEKTPOHHOE bubnnoreka [JOK
U IIPOCTPAHCTBECHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKY,
¢bu3nveckne CBONCTBA
93 XuMHUYECKre CBOMCTBA bubmuoreka [{OK
AJIKHHOB https://m.eds00.ru/23493a93
24 KauecTBenHsble peakuuy Ha bubmmnoreka HOK
TPOHHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CrniocoOsl monyueHus: u bubnnorexa [JOK
25
MPUMCHEHHE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o
26 YPaBHEHHUIO I)[(I/IMIE%CKOIZ Bubmmorexa IOK
https://m.edso0.ru/5db8e526
peakuuu
CucremaTtuzanus u
27 .
0000111eHIe 3HAHHI 110 TeMe
ApEHBI: TOMOJIOTUYECKUI
28 psna, obmas popmyina, bu6muoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

CTpOCHHE MOJICKYN OeH301a U
TOJTyoJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHUYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4JecKrue CBOMCTBA
apeHOB: PeaKIun
MIPUCOCTUHEHUS], OKHCIICHUE
rOMOJIOT'0B OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

bubnunorexa LIOK
https://m.edsoo0.ru/a44alaed

bub6nmoreka [IOK
https://m.edsoo0.ru/a44alaed

bubmuoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€rHbIX 3a1a4
Ha OIIpe/IeIICHUE
MOJIEKYJISIPHOM (hOpMYyJIbI
OpPraHUYECKOT0 BEILECTBA

bubnuoreka [IOK
https://m.edso0.ru/53461a2c

33

CrniocoOsl mostyueHus: u
MIPUMEHEHHE apEeHOB

bubmmoreka IIOK
https://m.edso0.ru/6f717d09

34

35

36

I'enernyeckas CBSA3b MEXKAY
Pa3IMYHBIMH KJ1accaMu
YTIIEBOLOPOOB

Pacuétel 1o ypaBHEHUAM
XUMHYECKHUX PEAKIIHM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

ITpuponusiit ras. [lomyrHeie
He(TSIHbBIE ra3bl

37

KamenHnslit yroas n
MIPOJYKTHI €T0 NMepepadoTKu

but6mmoreka [IOK
https://m.eds00.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

38

Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenne
IPOJIYKTOB MEPEpabOTKH
HedtH

bub6nmoreka [IOK
https://m.edso0.ru/21f9de78

39

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

40

l"anorenonpousBoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKIINU
3aMELIEHUs rajoreHa

bubnunoreka LIOK
https://m.edso0.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiicTBue
JIUTajJoreHaaKaHoB C
MarHueM U [UHKOM

42

43

44

45

Cucrtemaru3zanus u
0000111eH1e 3HAHU 110
pazneny "YrieBoaopoasr"
KonTtpoJubnas paéora nmo
Teme "'YriaeBonopoanb!"

[IpenenbHbIE OMHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
kinaccudukanys, puznyeckue
CBOMCTBA

XUMHUYECKHE CBOUCTBA

bubmmoteka IIOK
https://m.edso0.ru/20e89f22

bu6nmorexa LIOK
https://m.eds00.ru/95c9e298

bubnunorexa LIOK
https://m.edsoo.ru/df04c5cd

bu6nunorexa LIOK



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

NpCACIIbHBIX OAHOATOMHBIX
CIIUPTOB

https://m.edsoo0.ru/26ee34fe

CriocoObI mostyueHust u

46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie 3hupsr:

47 HOMEHKJIaTypa U U30MEpHUs, bubnuorexa [JOK
0COOCHHOCTH (PU3HUECKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOMCTB
MHOroaToMHbIE€ CIIUPTHI:

48 STWJICHTJIMKOJIb U TJIULEPHH, bubnnorexa [JOK
uX (hU3HYECKHe U https://m.edsoo.ru/ee4d84aa
XMMHYECKHUE CBOMCTBA

MOCOOBI OMYyYEHUS U
49 l('pr/IMeHeHI/Ie I\?I/IIJIIOFOB.TOMHBIX bubmrorexa LIOK
https://m.edsoo.ru/d12e567d
CIIUPTOB
deHoI: CTPOCHUE MOJICKYIIEL,
50 (pml/lqecmfe CBOICTBA. ’ bubmmorexa LIOK
https://m.edsoo.ru/2ce726f8
Tokcuunocth penona

51 XHUMUYECKUE CBOMCTBA bubmmoreka IIOK
¢benona https://m.edsoo.ru/037ca5f9

59 CrniocoOsl monyueHus: u bubnmnorexa [JOK
NpUMEHEHHe (eHoa https://m.edsoo.ru/c77ddf4c
IIpakTnuyeckas padora Ne 2

53 Pemenue bubnunorexa LIOK
AKCIIEPUMEHTANBHBIX 3a7a4 https://m.edsoo.ru/fd0ced09
no teme "CrupThl U GpeHos!"

54 Cucremaru3zanus u bubnuotexa [JOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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0000111eHHE 3HAHUN 110 TEME

https://m.edso0.ru/1810ch9b

AJNbIETH]IB M KETOHBI:
3NIEKTPOHHOE CTPOCHUE
KapOOHUJIbHOU IPYIIIIbI;

bubnunorexa LIOK

> TOMOJIOTUYECKHUE PSIbI, https://m.edsoo.ru/b139beaa
obmast popmyra, U30MEpHs U
HOMEHKJIaTypa
Anbsieruibl U KETOHBI:
56 @Hsjqeci[ne CBOWCTBA; brbmmorexa LIOK
’ https://m.edsoo.ru/c887425c
peaKIuy MPUCOCTUHCHUS
Peakuuu okucieHus u
57 Ka‘lezITBeHHLIe peakuuu Bubmmorexa LIOK
https://m.edso0.ru/a393baad
QJIBJICTHJIOB M KETOHOB
58 CriocoOblI nosryyeHust bubnuoreka [IOK
aJbIETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHBIE NpEIECTbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepusa u HOMeHKIIaTypa
60 Kap6OIfOBI)IX KHCIIOT nyp bubmmorexa LIOK
. https://m.edso00.ru/700cc87b
¢u3nueckue cBoiicTBa
XHUMUYECKUE CBOKCTBA
61 TIpeIeTbHBIX OJJTHOOCHOBHBIX bubmmorexa LIOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCJIOT
OCO6CHHOC:1:I/I CBOWCTB BuGmorexa OK
62 MYypaBbUHOM KUCJIOTHI.

MHoroo0Opa3ue kapOOHOBBIX

https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/1810cb9b
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KHCIIOT

Oco0OEHHOCTH CBOMCTB:
HEeMpeIeIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,

63 TUKapOOHOBBIX bubmorexa HOK
’ https://m.edso0.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsiTre 0 MPOU3BOAHBIX Bbu6moteka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CrniocoOsl mostyueHus u

65 MIPUMCHCHHE 132;60HOBHX bubmroreia LIOK

https://m.edsoo.ru/7c065c9d
KHCIIOT
Crnoxxubie 3GupsbL:

66 TOMOJIOTUYECKHH psiJi, oOmas bu6nmorexa LIOK
dbopmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusznuecknue 1 XUMHUUECKHIE bu6nmorexa LIOK
cBo¥icTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHpix 3amay:

110 YPABHEHHUIO XUMHYECKON

68 peaKIuu, Ha OTpeIelieHrue
MOJIEKYJISIPHOH (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
IIpakTHyeckast padora Ne 3
Peuerne but6mmoreka [IOK

69 IKCIIEPUMEHTAILHBIX 33724

no Teme "Kap6oHoBbIe
KUCA0ThL. CrnoxxHbIe 3¢UphI"

https://m.edsoo.ru/486671fb



https://m.edsoo.ru/83a08773
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JKupsl: cTtpoeHue,

70 (hU3UYECKHEe U XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/al9c5b98
CBOMCTBA (THIPOJIN3)
Oc00EHHOCTH CBOWCTB
71 YKUPOB, COACPIKALIUX OCTATKU Bu6muoteka [JOK
HETIPEIeNIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KHUCJIOT. XKupsl B mpupoie
Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KHCIIOT, X
72 Morzomee nericreue. [lonstue bubmorexa LIOK
https://m.eds00.ru/3c566565
0 CHHTETHYECKHX MOIOIINX
cpenctBax (CMC)
I'enermueckas CBA3b
73 YIJIEBOAOPOJOB U bubmmoreka [JOK
KHCJIOPOCOACPIKAIINX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB
74 Pacuétel 1o ypaBHEHUAM
XUMHYECKHUX PEAKIIHIA
75 Cucremaruzanus u bubmuoreka [IOK
000011IeHUE 3HAHUH 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTrKa
76 YTJIEBOJIOB U Kiaccuukarus bubmmnoreka HOK
yIJIEBOAOB (MOHO-, TH- U https://m.edsoo.ru/7a9693al
MOJIMCAXapHUIbI)
Momnocaxapupl: GU3NIECKUE
77 CBOMCTBA If Hjxon%)neﬁne B bubmorexa OK
https://m.edsoo.ru/b4bdda2d
pupoJie
78 [IpuMeHeHue rioKo3bl, e€ bu6nunorexa LIOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
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3HA4YCHUC B
KHU3HCACATCIIBHOCTH
opraHu3ma

https://m.edso0.ru/5e61122d

Hucaxapupl: caxapo3sa,
MaJbT03a U JaKT03a.

bubnunorexa LIOK

7 Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384e7
IIPUMEHEHHE TUCAXapHIOB
[Tonucaxapuael: cTpoeHUE
80 MaKpOMOJIEKYJI, (Pu3nyecKue Bbu6moteka [JOK
1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE
81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pewrenue pacuetHbIx 3a1au
Ha ONpeeIeHue 101
82 BBIXO,II[)a Illipoz[yKTaIl[ peakiuu bubmorexa HOK
https://m.edsoo.ru/7fde47ef
OT TEOPETHUYECKHU
BO3MO>KHOTO
CucremaTtuzauus u
83 00o00mIeHme BII:IIaHI/Iﬁ o bubmmorexa LOK
https://m.edsoo.ru/08d4364c
pazneny
KonTpouabHnas paéora no
TEeMe
84 "Kucaopoacoaepxanue Bubmmorexa HOK
https://m.edsoo.ru/42c6678e
OpraHuvecKue
coefuHeHusn"
AMUHBIL: KJTaccupuKaims, BuGmorexa [OK
85 CTPOEHHUE MOJIEKYJI, 001Iast

dbopmyna, nzomepus,

https://m.edsoo.ru/efa7e6ca
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HOMEHKJIaTypa U (pusnueckue

CBOMCTBa
86 XuMHUYECKHEe CBOMCTBA bubnunorexa LIOK
anmu(paTUIeCKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHWIMH: CTPOCHHE aHUJIMHA
87 0C06€HHOCTI;I XAMHYECKUX , bubamorexa LIOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoObl TTOTyYeHHS U
88 MIPUMCHCHHE a}J]IqI/I(baTI/I‘IeCKI/IX bubmmorexa LIOK
https://m.edso0.ru/eal38763
aMHHOB
AMHMHOKHCIOTEL:
HOMEHKJIATYpa U U30MEPHUS
89 (bH3quCKHZI::B0ﬁCTBa. o brbmmorexa LIOK
https://m.edso0.ru/d1773e80
OTtnenbHBIC IPEACTABUTETH
0-aMHAHOKHCIIOT
XUMHYECKHE CBOMCTRA
AMHUHOKHCIIOT, HX
90 OMOJIOTHYECKOE 3HAUYCHHE bubnuorexa LIOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
TUIPOIU3 TIENTHI0B
benku xax nmpupogHEIE
91 MTOJTUMEPBI; prI;KI"[rypm bubmmorexa LIOK
’ https://m.edso00.ru/429e9899
OCIIKOB
92 XHUMUYECKUE CBOMCTBA but6mmoreka [IOK
0enkoB https://m.eds00.ru/6237306d
Asorcozepiaruie bubmuoreka [{OK
93 reTepOLMKINYECKHE

COCIMHCHUA. HyKJICI/IHOBBIe

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

KHCJIOTBI: COCTaB, CTPOCHUC U
Ouooruyeckas PoOJib

IIpakTnyeckas padora Ne 4.

Pemenue
Bubmunorexa IIOK
94 AKCIIEPUMEHTATBHBIX 337124 3
o Tente "A30TCOEpIKALIE https://m.edsoo.ru/8e3c02d1
110 TEM TCOL 11451
OpraHUYeCKHUe COeTUHEHUA"
IIpakTnyeckas padora Ne 5.
Pemenne
Bubmunorexa IIOK
95 AKCIIEPUMEHTAIILHBIX 33724 1
o Tene "PacosHABAMME https://m.edsoo.ru/bde3fdf6
I
OpraHNYeCKUX COCTMHEHUN"
KonTpoJubHnas paéora no
96 TeMme ''A30TCoAepIKaIIMe bubnunoreka LIOK
OpraHn4ecKue https://m.edsoo.ru/ce561bc7
coequnenusn"
OCHOBHBIE TOHATUS XUMUH
BBICOKOMOJICKYJISIPHBIX
bubnuoreka IIOK
97 COEIMHEHNI 1 METOIBI UX 3
S — https://m.edsoo.ru/7aa63ebd
IMOJINKOHIEHCALTUS
98 IInactmaccel. YTtunuzanus u bubmmoteka IIOK
nepepaboTKa MIacTHKa https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypallbHbII
bubnunorexa LIOK
99 CUHTETHUUYECKHE Ka H.
p YK https://m.edso00.ru/246103ec
€3MHa
BonoxHa: HatypanbHbIE
’ Bbubmunorexa IIOK
100 HCKYCCTBEHHBIE, u

CHUHTCTUYCCKUC. HOHI/IMepBI

https://m.edso0.ru/5963a601



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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CIICHHUAJIbHOIO Ha3HAYCHUA

101

IIpakTuyeckas padora Ne 6.

Pemenue
IKCIIEPUMEHTAIBHBIX 33724
o Teme "Pacno3naBanue
IUIACTMACC U BOJOKOH"

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0menue u
cHCTEeMaTHU3alUs U3yYCHHOTO
MaTepHaia 1o TeMe
"BbicokoMOneKyIsipHbIE
coequHeHus"

bubnunoreka LIOK
https://m.edsoo.ru/6a22b1e8

OBHIEE KOJIMYECTBO
YACOB 11O TIPOT'PAMME

102



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Kontposbubie IIpakTuueckue eRp— oOpaszoBaTe/bHbIE
padoTshI padoThI pecypcel
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bu6nmoreka [IOK
Xumuueckuit a1eMeHT. M30Toms! https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000J109eK 1 bubnuorexa [IOK
aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIeCKUX 1 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUT 1704
5 aTJi)el\/IOI;(;JIeM:HTCZ)Bq; OZE?)I;HOM u 1 bubmroreia LIOK
) https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubmuorexa [IOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
7 XI/H\I/)II/IIISCKI/IX anemenToB JI. U. 1 bubnuorexa LIOK
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYIECKUX IJICMEHTOB H BuGmiorexa [IOK
8 00pa3yeMbIX UMH TIPOCTHIX H 1

CJIOXKHBIX BEIIECTB 11O TPyIIaM 1
nepuojam

https://m.edso0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
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https://m.edsoo.ru/f8468927

Cucremaruzanus u 00001IeHue

bubnunoreka LIOK

o 3HAHHU 110 TeME https://m.edsoo.ru/8fad2942
Bunn xXumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBAJICHTHOM C]£I3H. Bonopoanas bubmmorexa LIOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIeKyIIsIpHBIC
B3aMMO/ICHCTBUS
BaneHTHOCTH M BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [{OK
11 .
AJIEKTPOHHON CTPYKTYPhI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBneHns 0 KOMILICKCHBIX
12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa HOK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MosekyasipHOro 1
13 HEMOJIEKYJIIPHOTO CTpOoeHUs. TuIbl bubmuoreka [IOK
KPHCTAJUINYECKUX PEIIECTOK https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 HpeLLCTaBJIeHHI/Ie OpKOJ'IJ'IOI/II[HbIX bubmorexa HOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHBIS
15 u HeHaCBIH_IgHHLIe ppaCTBoprIIIIVIOCTL. bubmmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAITIH bubnuotexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ MCIOIb30BaHUEM bu6nunorexa LIOK

MOHATHH "MaccoBas JOJII

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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pacTBOpPEHHOTO BeliecTna',
"MoJiIpHas KOHIIeHTpanus"

Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
18
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaruzanys 1 00001eHe bu6nmoreka [IOK
3HAHHU 110 TEME https://m.edsoo.ru/8d2c6a3a
KounTposbHas pa6ora no reMam
"CTpoeHue aToma.
Iepuoauyeckuii 3aK0H 1
20 Ilepuoguyeckasi cucrema bubnnorexa [JOK
xuMu4decknx djaementos JI. U. https://m.edsoo.ru/70a60aa4
Menneneena', ""Ctpoenue
BemecTBa. MHorooopasue
BelecTB"
Kiaccudukanms XuMuaeckux
peaKkunii B HEOPraHUYECKOU U
OpPraHUYECKON XUMHUU. 3aKOH bubmuoreka [IOK
21
COXpaHEHHsI MacChl BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXPAHCHUS U TIPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIATX
Tennobie 23 (HEKTH XUMHUECKUX
22 peaxiuii. Te(f)ioxuMquCKHe Bubmmorexa IOK
https://m.edsoo.ru/d1db86da
YpaBHCHHUS
BrruucieHus mo ypaBHEHHSIM
23 XUMHUYECKUX peal}cllll)ﬂﬁ u bubmorexa HOK
https://m.edsoo0.ru/87b13954
TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHYECKOU peaKIinu, eé
24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karaau3aTopbl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
IIpakTnyeckas padora Ne 1 o
TeMe "BinsiHue pa3inyHbIX Bu6muoteka [JOK
26 .
(haKTOpOB HA CKOPOCTh XUMUYECKOM https://m.edsoo.ru/1facaldl
peakuun"
97 OO6parumbie 1 HEOOpAaTUMBIS bubnuorexa [JOK
peakiuu. XMMUYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
IIpakTHyeckas padora Ne 2 o
28 Teme "BiusHue pa3iuyHbIX bubnnorexa [JOK
(hakTOPOB Ha MOJIOKEHUE https://m.edsoo.ru/3bf34el7
XUMHUYECKOT0 paBHOBECUS"
29 Commnten oo noxapor, biorers LLOK
P ' https://m.edsoo.ru/5f766bdf
CreneHs Auccoauu
nu .C
30 nomx pacraopon. Botopomi biorera LIOK
AHBIX P POB. BOAOPOA https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
r . P )
3 mporecaioutie s pactaopa buorera LIOK
P HI P p https://m.edsoo.ru/09d5adbd
ANEKTPOJIUTOB
2 o e pemann s BuGiorexa LIOK
P If, https://m.edsoo.ru/2e3daeb0
pacTBopax JEKTPOIUTOB
5 | oo s
DAL, https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 Mertoa 31eKTpOHHOTO (2JIEKTOHHO- bubnuotexa [JOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060

HOHHOT0) OajlaHca

https://m.edsoo0.ru/fb691387

35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnuorexa [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amau pa3aMvHBIX THIIOB bubamorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemrenue 3ai1ay pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/5afa265d
Cucremaru3anus u 0000IICHIE
38 3HAHUU TI0 Teﬁe "XI/IMI/I‘{:LKI/IG bubmroreia LIOK
.\ https://m.edsoo.ru/c161eb85
peakiuu
39 KonTpoabHasi padora no reme bubnnoreka [JOK
"Xumuueckune peakuun' https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
IIepnonnueckoii cucreme
40 XUMHYECKHUX 31eMeHTOB /JI. . bubmuoreka [{OK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ousnyeckue
CBOMCTBa HEMETAJJIOB
AJOTpONUS HEMETAIUIOB (HA
41 anMeie KHCII0pOo/a Cepbl( docopa Bubmmorexa HOK
’ ’ https://m.edsoo.ru/ef92c91c
U YIIepo/ia)
Bomopon: nonydenue, puznueckue u bubmuoreka [IOK
42 .
XMMHUYECKHe CBOMCTBA. [ HIpuabl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0X/I€HUE B IPUPOJIE,
43 CTIOCOOBI HOJ'Iy‘—IeHiﬂ (1)1/131/1qpecip1§ " Bubmmorexa IOK
L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
44 I"anorenoBoxopoasl. Baxkueiimue bubmuoteka [IOK

KHUCJIOPOACOALCPKAIINEC COCIUHCHUA

https://m.edsoo.ru/6b3255e6



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
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TraJIOrCHOB

JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CIOCOOBI TIOTYYEHUS TATOT€HOB.

bubnunorexa LIOK

4 [TpuMeHeHre TaloreHOB 1 UX https://m.edsoo.ru/6971aca4
COEJIMHEHU
IIpakTnyeckasi padora Ne 4,
46 PepmeHI/Ie 3KcnepEMeHTaanHx 3amay bubmorexa OK
https://m.edsoo.ru/8b26fecd
o teme "T"anoreHsr"
Kucnopon: 1aboparopHbie 1
MIPOMBIIIIEHHBIE CITOCOOBI
47 ninyquHﬂ ¢busnueckue u bubmmorexa LIOK
’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
48 OKcuIbI M IEPOKCHUIBI bubmmorexa [IOK
https://m.edsoo.ru/5¢8816a0
49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubamorexa LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJICHHUE B IPUPOJIC,
50 CH(I))CO6I>I HOJ'II}["IGHI/IS{ (;HSI:/I‘{I;CKI/IG " bubmmorexa LIOK
L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOKMCTBA
51 CepoBonopon, cyabhuabl bubmmorexa LOK
’ https://m.eds00.ru/7c875999
Kucnoposcoaepkaiiue coeTMHEHUS
52 CEpHI. gci6eiHF:)CTII/IH CBOﬁCTI]i CepHO bubmorexa LIOK
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
IIpakTHyeckas padora Ne 5. Butmorexa LIOK
53 Pemenue skcriepuMEHTATBHBIX 337124

o Teme "Cepa u e€ coequHeHus"

https://m.edsoo.ru/0afb05e4



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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A30T: HaXOXJACHUE B IPUPOJIC,
CIocoOBI MoJydeHus, pu3nueckue u

bu6nmoreka [IOK

>4 XUMHUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponcoaepxamiyue coeIMHEHUS

55 azoTa. I())CIEJGGII[{IE)OCTII-III CBoﬁch Bubmmorexa HOK

N https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 IIpuMeHeHue a301a U ero Bu6muoteka [JOK
COCIMHEHUI. A30THBIC yIOOpECHHUS https://m.edsoo0.ru/129f5059
dochop: HaxXOXKIEHHE B IPUPOJIE,

57 CHocoObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XUMHYeCKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
bochun
Oxkcuanl dhocdopa,

58 (bocq)f[)pc((l))neg)mzmﬂe kucioTel. Conu bubmmorexa LIOK

. https://m.edsoo.ru/c7a2d429
bocopHOii KUCTOTHI
[Ipumenenune docdopa u ero
59 copez[I/IHeHHﬁ. g;oc(g)orf)mme bubmorexa LIOK
https://m.edsoo0.ru/a218070a
ynoopeHus
IIpakTuyeckasi pabora Ne 6.

60 Pemrenne skcnepuMeHTANIBHBIX 3a7a4 bubmmnoreka HOK
o Teme "A30T 1 pocdop u ux https://m.edsoo.ru/8175ac3f
coequHeHus"

VYraepon: HaXOXICHUE B IPUPO/IE,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubnuotexa [JOK
bu3rUecKre U XUMHUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE

62 Oxcun yrnepoaa(ll), oxcun bubmuoteka [IOK



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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yraepoaa(lV), yronpHas kuciora u

https://m.edsoo.ru/dba58adf

e€ comu
63 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB bubmorexa HOK
https://m.edso0.ru/6029b609
Kpemuuii: HaxoxaeHue B pupoae
64 CI'II)OCO6BI nonyqelfnﬂ @Hsnzefmfe ,I/I bubnrorexa LIOK
. https://m.edsoo.ru/143558ab
XUMHAYECKHE CBOWCTBA
65 Oxkcua kpemuaus(1V), kpemanenas bubnuorexa [IOK
KHUCJIOTA, CUJIMKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6moteka [JOK
66 coegunenuii. CTekino, ero https://m.edso0.ru/393cdacO
MOJIy4CHHE, BU/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pernrenue 3a1a4 pa3inyHbIX THIIOB Bubmmorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaruzanusa 1 0000IIeHnE bu6nmorexa LIOK
3HaHuii Mo teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTtpoabHas pabora no reme bubmmnoreka HOK
"HemeTasabl" https://m.edsoo0.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKITUS OIINOOK https://m.edsoo.ru/2b7e9510
[Tono>xeHne METaNIOB B
Ilepunonnueckoii cucreme
71 XUMHYECKHUX DJIEMEHTOB. bubnmnoreka [JOK
OcoOeHHOCTH CTPOEHUS https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
79 OO6mue dpuznyeckue CBOMCTBa bubnmnorexa [JOK

MCETAJIJIOB. HpI/IMCHCHI/IC METAJlJIOB B

https://m.edsoo.ru/51dac9d3
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OBITY M TEXHUKE

73 Cnnasel MetaiioB. Kopposus bubnuorexa [JOK
METaJJIOB https://m.edso0.ru/42b872e3
74 Pemenue 3amau pa3aMvHBIX THIIOB bubmorexa IOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKHUH S,
75 HaHpH)II)(eHI/Iﬁ MCT&HHOE. I([)61111/16 bubmmorexa LIOK
https://m.edso00.ru/94eb377a
CIOCOOBI MOJTYYCHHS] METAIIJIOB
OO01mmas xapakTepucTHKa METaNIOB
|A-rpynnst [leproguueckoit
CHUCTEMbI XUMHUYECKHUX 3JICMCHTOB.
76 Hatpuii u xanuii: noixydeHue Bubmmorexa IOK
’ https://m.edsoo0.ru/e12c26b3
(bU3UYECKHEe U XUMHUYECCKUE
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEILIECTB U UX COCTMHCHUI
OO6m1ast XxapakTeprUCTUKa METAIIJIOB
IlA-rpynmnsl [leproanueckoit
CUCTEMbI XUMHYECKHUX DJICMEHTOB.
77 Marnuii u KanplUuid: MOJy4YeHue bubmorexa HOK
’ https://m.edso0.ru/7c3e49c0
(bu3znyecKkrue 1 XUMHUYECKHe
CBOMCTBA, MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COCIUHECHUN
JKécTkoCcTh BOJIBI M CIOCOOBI €€ bubmuoreka [IOK
78
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnTroMUHHI: TTOTYUCHHE,
79 ¢buznueckue u Xny;plqecxne bubmorexa LIOK
_ https://m.edso00.ru/0e79b266
CBOWCTBA, TPUMECHCHUE
80 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoteka [IOK



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266

TUJIPOKCH]IA ATFOMUHHS,
THJIPOKCOKOMILIIEKCHI AITFOMUHUS, X
MPUMEHEHNE

https://m.edso0.ru/5d12d318

81 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB
IIpakTuyeckasi padora Ne 7.
82 Pemienue skcnepuMeHTaIbHBIX 33724 bu6nmoreka [IOK
1o TeMe "MeTalbl IIIaBHBIX https://m.edsoo.ru/27a4af43
noarpynm”
OO6m1as XxapakTepruCcTHKa METAIIJIOB
83 no6ounbix noarpynn (b-rpymm) bubnnorexa [JOK
ITeproan4eckoil CHCTEMBI https://m.eds00.ru/610d7431
XUMHYECKHX 3JICMEHTOB
du3nYecKUe U XUMUYECKUE
84 CBOMCTBA XpOMa U €ro COCAMHEHUI bubmmorexa [IOK
’ https://m.edsoo.ru/9911bef3
UX IPUMCHEHHUE
Bakneiie coeJMHEHNS] MapraHiia.
85 [lepmanranar Kaim ero r bubmmorexa LIOK
3 https://m.edso00.ru/039d69c8
OKHCJIUTEIbHBIC CBOKCTBA
dusnuecknue 1 XUMHUCCKHE
86 CBOICTBA XKEJe3a U €r0 COCUMHECHUM. bubmuoreka [IOK
[Tony4yeHne U MPUMEHEHHE CILTABOB https://m.edsoo.ru/1b7f8741
xKenesa
dusnyecknue 1 XUMHICCKUE
87 CBOMCTBA MEIN U €€ COETMHEHUM, X bubmorexa OK
https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
CDI/ISVI/I‘-ICCKI/IC 1 XUMUYECKUE ) BuGmorexa OK
88 CBOMCTBA IIMHKA M €T0 COCIMHCHHH,

HUX IPUMCHCHHUC.

https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
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https://m.edsoo.ru/b1f2bea1

I'mapoKCOKOMILIEKCHI IMHKA

IIpakTuyeckas padora Ne 8.
Pemenue OKCIICPUMCHTAJILHBIX 3aJ1a4

bubnunorexa LIOK

89 o Teme "MeTalibl MOOOYHBIX https://m.edsoo.ru/a6e352ea
noarpynm”

90 Pemenue 3amau pa3aMvHBIX THIIOB bubmorexa IOK

https://m.edsoo.ru/a8b83d83

O06001IeHNe U CUCTEMATU3AIIHS

91 Hsyqelllilﬁoro MaTepuasa 1mo THeMe bubnroreia LIOK

https://m.edsoo.ru/e91fe975

"Metamibt"

92 Konrtpoabnas pabora no reme Bbu6moteka [JOK
"MeTaniabl" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubnnorexa [JOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN

94 YCTOMYMBOI'O Pa3BUTUSA bubnnorexa [JOK
yesoBeuecTBa. [IoHATHE O HAYYHBIX https://m.edsoo.ru/080felf0
METOJIaX UCCIIeIOBAaHUS BEIIECTB
HaydHble MpUHITUITBI OpTaHU3AIAH

95 XUMHUYECKOTO TIPOU3BOICTBA. bubnnorexa [JOK
[TpoMBIIIICHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYeHUs] BaXKHEHUIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE

9% OKpY>Karollel Cpeibl U €ro bubnmnoreka [JOK
MOCIEACTBHS. XUMHUS U 3JOPOBBE https://m.edso0.ru/9f11bf51
yenoBeka. JlekapcTBEHHBIE Cpe/ICTBA

97 Xumust . Poib xumMun B bubmmoreka [IOK

oOecrieueHnH MUIIEBONA

https://m.edso0.ru/a6552721
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https://m.edsoo.ru/a8b83d83
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oe3omnacuoctu. KocMmeruka u
napdromepust. BerroBast Xumust

XuMUs B CTPOUTENBCTBE,
CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE

98 MaTepHuaibl. XUMHUsS B CEITbCKOM 1 Bubmmorexa HOK
N https://m.edsoo.ru/1f7b5bd2
xo3siicTBe. OpraHuyecKue u
MUHEPAJIbHBIC YI00pEHUS
99 Cucremaru3anus U 0000IICHUE 1 bubnuorexa [IOK
3HAHHU 110 TeMe https://m.edsoo.ru/da42d5a9
OBUHIEE KOJIMYECTBO YACOB 110 99

ITPOI'PAMME



https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» Xumus; yrayonennoe ooyuenue, 10 kinace/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u
Ip.; moa penakueit Jlyanna B.B. O0mecTBo ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AknmonepHoe obmectBo «M3natenbcTBO «IIpocBerieHue»

» Xumus; yriayonennoe odydenue, 11 knace/ Epemun B.B., Kyssmenko H.E., JIpo3nos A.A., u
np.; nox penakuueii Jlynuna B.B. O01iecTBo ¢ orpaHiueHHON 0TBETCTBEHHOCTHIO «[[PODA»;

AknmonepHoe obmectBo «M3naTenbcTBO «IIpocBerieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






