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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 pe3yidbTaTaM OCBOGHHs (eaepanbHON  o0Opa3oBaTeIbHOU
nporpammel cpeaHero obmiero obpaszoBanmsi(POIl COO), npencraBineHHbIX B DeaepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranu3amusx Poccuiickoin Penepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTENIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon 1m0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBaHusi ywammuxcsi 10-11 kmaccoB. W3yuyenuwe mnpeamera,
pealnzyeMoe B YCIOBHUSX AUPPEPEHUHUPOBAHHOTO, MTPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTalldd MX K ObICTPO MEHSIOLIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOyueHUss B OpraHuzanusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHUS SBIISETCS OJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMO0JIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomuMu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHUI K YPOBHIO
HOJArOTOBKHM BBIMTYCKHUKOB. CBHUIETENbCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOIHIEMBbIE
IPOTPAMMOi1 110 XUMHH () YHKIIHU:

¢ uHPOPMALMOHHO-METOIMUECKas, pealn3alus KOTOpol obecreynBaeT MOJydeHHe
IPEJICTaBICHUs O LEISAX, COJIEp)KaHWU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYalOUINXCA CPeACTBAMM MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OINpejeeHUeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTpPOJISI U OIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectanuu B (oOpMe eIuHOTro
roCy/IapCTBEHHOIO HK3aMEHA 10 XUMUHU.

[Iporpamma a1t yriyOJIEHHOTO U3yUYE€HUSI XUMUH:

® yCTaHaBIIMBAaeT MHBApUAHTHOE MPEIMETHOE CO/EpIKaHUe, 00sS3aTeNIbHOE [T N3yUCHUS
B paMKax  OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacopeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pachpe/iesieHne Y4eOHOTO BpeMEHHU, pEeKOMEHAYEMOT0 ISl U3Y4EeHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEAO0BATEIbHOCTh H3Y4YeHMsI Y4eOHOTo MaTepuana C
y4€TOM JIOTUKH IOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lelell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COJAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATENbHbIX JEHCTBUI 0Oy4aroumierocss MO OCBOCHHUIO COJEpKaHUs
npeaMera.

I[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mlero ooOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON IO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOusi O0yICHHS.

B cootBerctBuM ¢ koHuentyajabHbIMH TOJoxeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4CHHS HalpaBiIeH
Ha pealn3alyio TMPEEMCTBEHHOCTH C MOCIHEAYIOUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3Yy4YEeHHE TIpeAMeTa «XUMHUS» OpPUEHTHPOBAHO NPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKH O0Oydaromuxcs, BbIOpaBIIMX
onpeAenéHHbli MPopuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusax rnpodeccuonanbHoro oopazosanus. Hapsany ¢ atum,
B cBere TpeboBanmii ®I'OC COO kK IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOI MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OpPUEHTHPOBAHO TaKXKe Ha PEeIIeHUE 3a/1a4 BOCIIMTAHUS U COLIMAIBHOTO PAa3BUTHUS 00 yJarouxcs,
Ha (OpPMHUPOBAHNE y HUX OOIIEUHTENIEKTYaIbHbIX YMEHUI, YMEHUN paliiOHAIU3aH Y4e0HOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEeIMETHBIN XapakTep.

CocraBisiomuyMu npeaMera «XUMUs» Ha YpPOBHE YIIIYOJEHHOTO HM3y4YeHMs SBISIOTCA
yrayonéauabie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrIyOn€HHOTO YpOBHEH M3ydyeHus IpeaMera.

OcHoByY copepxxkanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMUS) COCTABJIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEICIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonbmMii  00BEM
(dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COCJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPEICTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUUECKUX MPEJCTABICHUSIX O CTPOCHUN aToMa. XUMHUYECKasi CBSA3b OOBSACHSIETCS C
TOYKU 3pPEHHs] PHEPreTHYECKUX HM3MEHEHHMH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKH 3peHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THINOB peakuil JOMOJIHAETCS
dbopMupOBaHUEM MPEACTaBICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOIN3E PacIlIaBOB
U pacTBOPOB BEUIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIIOCOOHOCTH COCMHEHUH ynenseTcss 0coboe BHUMaHHE BOIpocaM 00 3JIeKTPOHHBIX 3(dekTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakiuil.



Oco0oe 3HaueHUe WMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTIO YpOBHS
U3y4eHHs Ui KJIACcCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapaxkTep JIOMOJHEHUM K O0IIeil cucTeMe MPEeIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa sl KIAaCCOB XHUMHUKO-(HU3MUECKOro
npoduist 00JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy w3yueHuM mnpeaMeTa B JaHHOM Cilydae akUEHT OyaeT clenaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIHN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOe.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTHYECKOTO TPOHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHHuecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 0oJiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHU3aluu KIEeTKH KaK
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHCHTBI, KaK JIMIH/bI, OCJKU, YTIEBOJBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu 3tom
3HaHMUSI O COCTABE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUS CYIIHOCTU MPOLIECCOB OTOCHHTE3, TbIXaHUS, TUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB TIO3HAHUS U OIBITA MPAKTHYECKOTO MPUMEHEHHUS HayYHbBIX 3HAHWH M3ydeHUE TIpeaMeTa
«Xumus» Ha YriayOnEHHOM YpPOBHE OCHOBAHO HAa MEXIPEIMETHBIX CBA3SX C Y4COHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuii a3bIK U TUTEpATYpay.

[Tpn m3ydennn ydeOHOTO TmpenMmera «XHUMUS» Ha YIIyOJIEHHOM ypOBHE TaKke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM YpOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMUPOBAaHHME OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3ai1aun Ha yriayOin€HHOM YpPOBHE M3y4deHUS
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kakx:

e (QopmupoBaHuE MPEJICTABICHUN: O MAaTEPUATIBLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HaBa€MOCTH SIBIICHUI TPUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Benylel posn B 00ecreYeHuN yCTOWYMBOIO Pa3BUTHSI YEIOBEUECTBA: B PELICHUU
npobeM HSKOJIOTUYECKOM, YHEpreTHYecKoil M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUU
MEJMIIMHBI, CO3JIaHWd HOBBIX MAaTEPUAJOB, HOBBIX HCTOYHUKOB JHEPrUH, B
o0ecre4eHn  paluOHAIBLHOTO PUPOJIOTIOTIB30BaAHUS, B (dhopMHpOBaHHH
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKKe IKOJIOTUIECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYyYHOUW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSTHH, 3aKOHOB H
TEOpUH XWMHHU, COBPEMEHHBIX IPEJICTABICHUH O CTPOCHWM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYIJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XWMHUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECUHU, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00X
HAyYHBIX MPUHLUIIAX XUMHUYECKOTI0 TPOU3BO/ICTBA;

e (QopmupoBaHue y O0OYyYarOMMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKHX 3HAHUM JUisi OOBSCHEHHWS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOW XWUMUH, A OOBSCHEHUS W TPOTHO3UPOBAHUS SBJICHHMA, HWMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA HKOJIOTHYECKON
0e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMHYECKMM IPOU3BOJICTBOM, HCIOJIb30BAaHUEM U IepepaboTKoM
BEILIECTB;

yrayOneHne TPEACTABICHUN O HAy4YHBIX METOJaX II03HAHWS, HEOOXOIUMBIX s
pUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUSI XUMHUECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJEC, B MPAKTUUYECKON JEATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pairsanun IIE€PBOOYCPCIHBIX BOCIIUMTATCIBHBIX MW Pa3BHBAIOIINUX (I)YHKHI/II\/'I
HCJ’IOCTHOI71 CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I$I IIpyu U3Y4YCHHU IIpPECIMETa «XHUMHS» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MIPHOOPETAIOT TaKHe LENU U 3a/1a4H, KakK:

BOCIHTAHUE YOCKIEHHOCTH B II03HABAEMOCTH SIBICHUH MPHUPOMBI, YBAKEHUS K
IpoIeccy TBOpYECTBA B OOJACTH TEOPETUYECKUX M TPUKIATHBIX HMCCIECJOBAaHUN B
XUMHH, (POPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBALMM K OOYYEHMIO M MO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS 00IIEUEeTIOBEUECKUX [IEHHOCTEH;

pPasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocobHocTell 00yvaromuxcs, GopMUpOBaHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMUI0 KaK YCIOBUIO YCIICUTHOMN
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(¢bopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOTO TPHUPOAOIOJIB30BAHUS, Pa3BUTUE
HKOJIOTUYECKOM  KYNbTyphl,  NpUOOpEeTeHHEe  OmbITa  OOLIECTBEHHO-IOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero obmiero oOpasoBanusi, coctaBisier 201 uac: B 10 kmacce — 102 yaca (3 vaca B
Hezeno), B 11 kimacce — 99 yacos (3 yaca B HeJEN0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHUYECKHUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHHME aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XUMUYeCKas CBSI3b B OPraHUYECKUX COCTUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OopOuTaineil, 6- u
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3e B MOJIEKyJax
oprannveckux Bemects. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(uie u dJIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHBIE
IIPEJICTABJICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPTraHUYECKUX COEAUHEHHUM.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BHUIOB:
pa3BépHyTasA, COKpall€HHas, CcKeyneTrHas. M3omepus. Buabl wu3omepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBienue o kiaccu(puKaluy opranndeckux BemecTs. [loHsTHe 0 QyHKIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4ecKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OT/IEIbHBIX MPEACTaBUTENEH.

OcobenHoctn W kjnaccuuKanus  OpraHM4eckux  peakuumi.  OKHCITUTETbHO-
BOCCTAHOBUTENIbHBIE PEAKIINH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUi: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKUX BELIECTB W MaTepUallaMUd Ha WX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB IpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHeE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoIOTHYECKU PsiT alKaHOB, oOmmias (opmysa, HOMEHKJIATypa W W30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ alKaHOB, SP -THOPHMAM3AIMS aTOMHBIX
opburaneit yriepoja, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYeCcKHe CBOWCTBA aJIKaHOB: peaKlUU 3aMelIeHMs], N30MEepHU3allH, JeTUIpUPOBaHMUS,
HUKIU3alliy, THPOJIM3a, KpekuHra, ropeHus. [IpencraBieHne o MeXxaHHU3Me peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mIast popMyna, HOMEHKIAaTypa U uzoMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MajblX (IIMKJIOMpPOMNAH, IUKIO0yTaH) W OOBIYHBIX (IIMKJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, oomas GpopMyia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ AJIKEHOB, SP°-TMOPUIM3alMs aTOMHBIX OpOuTaneif
yriepoja, - u n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGuznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
[IOJIOXKEHUE IIPU JBOWHON CBS3M, NOJMMeEpU3anuu U okucieHus. [IpaBuno MapkoBHUKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Knmaccudukanuss — ankaaueHoB — (CONpsDKEHHBIE,  M30JMPOBAHHEIE,
Kymyaupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsikEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI oTy4eHus U MPUMEHEHNE aJIKaIueHOB.

Ankunbl. 'oMonorudeckuil psii ankuHOB, oOmas GopmMyiia, HOMEHKJIATypa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KUCIOTHbIE CBOMCTBA QJIKUHOB,
UMEIOLINX KOHIEBYIO TPOMHYIO CBsi3b. KauecTBEeHHBIE peakiM Ha TPOilHYIO0 cBA3b. CrOCOObI
MOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoas! (apeHsl). ['omomornyeckuit psii apeHos, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH3071a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKale, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAMKAIOB, KapOOKCHUIBHOU, TUAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYECKHUX
YIJI€BOIOPOIOB.

[Tpuponnsiii ra3. [lomyrusle HedTsiHble Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaOboTKu He(TH: MEeperoHKa, KPEeKUHT
(TepMUUECKHi, KaTaTIUTUUECKHi), pudopmuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOreHIIPOM3BOAHBIX YIJIEBOAOPONOB. Peaknuu 3amelieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHWAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa MIEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METamoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TralOreHIPOM3BOIHBIX YIJIEBOAOPOAOB B OBbITY, TEXHMKE W TIpPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX IMPEeBpallleHUui: H3ydeHHE
¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAuyeCTBEHHBIX  peakluil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJIOpPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0Opa3uamMu IUIacTMacc, KaydyKoB M PE3HHBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeiMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKyJl (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psi, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
®usnyeckue CBOWCTBA MPEACIBbHBIX OJHOATOMHBIX CHUPTOB. BonopoaHsble CBS3M MEXIYy
MOJIEKYJIAMH ~ CIIUPTOB. XHMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JeruApaTaluy,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KuciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIIaTypa U u3oMepusi. OCOOEHHOCTH (HU3UIECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHTVIMKOJb W TAULEpUH. DU3HUECKUEe U XUMHUYECKHUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiieopuIbHOTO 3amereHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBl U OEH30JIBHOTO Spa.
®usnueckue cpoiicTBa peHosa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonaydeHus W NpUMeHeHue (eHona.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEMTUHEHUS — aIbJErHIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['OoMonoruyeckue psapl anbIerHJI0B M KETOHOB, o0mas ¢opmyina,
M30MEPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETH0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. (PHU3WYECKHe CBOHCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomoOpoaHbie CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAINU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooOpasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie ¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIETIOYHON CpeIe.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIINX OCTATKH HETIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpL1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, Trajakrosa, pubo3a, Ie30KcHpuOo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX W  alNbJErHJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakKTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxnaeHue B mpupone u
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M ILeJUIrosio3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KaYeCTBEHHAs PEaKIus C HMOJAOM. XHUMHYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOIIHN3, TOTydeHUe 3PHUpoB 1euT0n03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHbIE METO/bl M3YyYEHHs BELIECTB M WX IMPEBPAIICHUI: pAaCTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHUE 3TUIIOBOTO
CIMpTa B albJEerWJ Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE 3STUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpAeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(1l)), peakius rimmnepruHa
¢ runpokcunom meau(Il), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), BzaumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3314 10 TeMaM «Cnupthl U (enonby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3(upbI».

A3oTcoaepxaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIE aMMuaka. Kiaccuduxanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTPOEHUE MOJEKYII,
oOmas ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pusmdeckue CBOMCTBA. XMMHYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB € a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue aHwinHa. Bzaumuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunn Ha aHwinH. CrocoOBl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH30J1a.

AmuHokuciotel. Homenknatypa u  u3omepuss. OTaenpHble NPEICTABUTENNA  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckne CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HaueHHe aMUHOKHCIOT. CHHTE3 U TUIPOIHU3
MENTHOB.

benkn xak mnpuponssle mnonumepsl. [lepBuuHas, BTopuyHas W TpPETHUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalys, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: PAaCTBOPEHHUE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpPU HarpeBaHMU, IIBETHbIE peakIMM Ha OEJKU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNue OpraHUUECKUX COECIUHEHHI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJIUKOHICHCAIIHSL.

[TonmumepHble MaTepHabl. [Inactmaccel (monuaTHIEH, MIOJIMIIPOIINJIEH,
NOJIMBUHUJIXJIOPH]I, MIOJINCTUPOIT, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKapOOHATHI,
nonudsTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyykd (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, dSJIEKTPONPOBOASIINE
NOJIMMEpPHI, Onopa3ziaraeMble OJMMEpPHI).



DKCIepUMEHTaIbHbIC METOABl U3YYCHHS BEIICCTB U WX MPEBpAICHUN: 03HAKOMJICHUE C
oOpasliaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 110 Teme «Pacrno3naBanue miacTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTUHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXIACHHUE MOJEKYISIPHOU (OPMYIbI OPTaHUYECKOTO
coequHEHUsT MO Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BemlecTBa (Macce,
00BbEMY) TPOJIYKTOB PEAKIIMK M/UIH UCXOTHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (OpMYIIbI
OPraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIIOCOOOB IOJYYCHUS,
onpeJiesIeHUe JOIU BbIX0/Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTUHN, TIPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CUHTE3, Kiaccuukamus, HaAOII0JICHHE, HU3MEPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIIecTBa, (PU3WUYCCKUE BEITMUYUHBI,
€IMHUIIBI I3MEPEHUSI, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM U TeTepOTPO(HBIA THUII TUTaHUS, OpoxeHue, (HOTOCHHTE3, JbIXaHUE, OENKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOIorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MTUTAaHUs, MOIOIIIME CPE/ICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JI€KTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHU. ATOMHBIC
opbutanu. Knaccuduxaruss XUMUYECKUX SIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANsAM. ODJEKTPOHHBIE KOH(QUTYpAllUH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTypaIyil HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XumMuyeckux d3emeHToB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BEIIECTB IO TpymdrnaMm u
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUS
1 JuirHa cBA3U. [lonspHOCTH, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b S3JEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTesb, JIMTAaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THUIBI KPUCTAJUIMYECKHUX
pemETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpbI. [IpeacraBienne 0 KOJUTOUAHBIX
pactBopax. CrmocoObl BBIpRKCHHsI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIecCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHbIe W HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopumMocTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUs
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIICCTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPraHNYeCKON XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakusix. TernoBblie 3Q(PEeKThl XUMUUECKUX peakiuuid. TepMoXuMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHnHbie peakuuu. Katanmus u kataan3aropsl.

OOpatumbie u HeoOpaTHUMblE peaklMU. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMHUYECKOro paBHOBecHs. (DaKTOphI, BIMSIOUIUME HA TOJIOKEHUE XMMHYECKOIO PaBHOBECHUS:
TeMIlepaTypa, JaBJIEHUE M KOHIIEHTPAIlMU BEIIEeCTB, y4acTBYIOIMUX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U clabdble  eKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHMTpalibHasl, 1eno4yHas. BoaopoaHsiid
noka3zarens (pH) pactBopa. ['uaponus coneil. Peakiiuun noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomnecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO] 3NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTald3aTopa, MOJEIH KPUCTAUIMYECKUX PEMIETOK,
MPOBEJCHUE pEaKiMii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PacTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemertaiuioB B llepuommueckoin cucrteMe XuUMHYECKHX dieMeHTOB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS UX aromMoB. (Du3nueckue CBONCTBA HEMETAJUIOB.
AnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckne M XUMHUYECKHE CBOWMCTBA: PEAKIIMU C METaUIaMH
HEMETaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 3JIEMEHTHI.

lanmorensl. HaxoxxaeHue B mpupojie, CocoObl MoMydeHus, GU3HUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpObl. BakHelme KUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOMYy4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHIA.



Kucnopon, o3oH. JlabopaTopHble U MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoiga M 030HA. OKcUabl U
HEPOKCU/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONYy4eHUs, (U3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbumabl. Oxkcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCTOTEI U uX coiu. OCOOCHHOCTH CBOWMCTB CepHOM KHCHOTHL. I[IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONMydeHHs, (U3MUEeCKHEe U XUMHUYECKHE
cBoMcTBa. AMMHMaK, HUTpUIbl. OKCHIbI a30Ta. A30THCTasi M a30THAasg KUCJIOTBI M HX COJIH.
OcobeHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpumeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenue B mpupoje, crnocoObl moiydeHusi, GU3NYECKUe U XHUMHUYECKHE
cBorictBa. Dochuaer u dochun. Oxcuasr dochopa, ¢ocopHas kuciaora U e€ Couu.
[Tpumenenne pochopa u ero coenuneHmnit. PochopHbie yIoOpeHHUS.

Yriepon, HaxoXIeHHE B TpuUpoje. AIDIOTpornHble Moaudukanuu. Dusmdeckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yrieponoMm. Okcun yraepoma(ll),
okcupa yriepona(lV), yrompHas kucinota U €€ coiu. AKTUBUPOBAHHBIM YIOJib, aJcOpOIus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, CrocoObl MOMydeHHs, (U3HUYecKue M XUMHUYECKUe
cBoiictBa. Okcun kpemHus(IV), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUSI U €ro
coenuHeHuil. CTEKIO0, ero Moyly4eHue, BUAbl CTEKIIA.

[Tonoxxenune meramuioB B [leproanyueckoit cucreMe XuMHUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayioB. O0mmue Gpusnueckue cBONCTBa METaJIIOB.
[TpumeHneHne MeTalIoOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA PpsAJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, ANeKTpomeTautyprusi. Ilonsatue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3HUH.

OO6mas xapaktepuctuka metamuioB I[A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

O6mas xapaktepuctuka MetamioB IIA-rpynmer [leprogudeckoil cHCTEMBbI XUMHUYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOodydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUI: ToNydyeHue, GU3NYeCKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIleCTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U OUXpPOMATHI, UX OKUCIUTEIHHBIC CBOWMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHUYECKHME CBOMCTBAa MapraHila M €ro CoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna( VII). [lepmanranar kanus,
€r0 OKHCIINTENbHbBIE CBONWCTBA.



Du3nyYecKnue U XMMUYECKUE CBOMCTBA KeJle3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
conn xkene3a(ll) u xeneza(Ill). Ilonydyenne u npuMeHEHHE KeJe3a U €ro CILIABOB.

Du3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{uuk: nonyyeHue, GU3NYECKUe U XUMUYECKUE CBOICTBa. AM(OTepHbIe CBOWCTBA OKCHUA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[prMeHeHne uHKa 1 ero CoeIMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAIICHUM: H3ydeHUE
00pa310B HEMETAJIOB, TOpeHue cepel, gocdopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMKU «MeTalibl M CIUIaBbl», B3aWMOJECHCTBHUE IIEJIOYHBIX M IMIEIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[MU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCUJIOB aJTIOMHHUS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX CoeTUHEHU», «MeTauTbl TTIaBHBIX TOIPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponb xumun B obecriedeHHH yCTOMYHBOTO pa3BUTHA 4eloBedecTBa. [loHATHE 0 HAayuyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAay4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoma). [IpoMblineHHbIe
CIocOObI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
€ro 1nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBON O€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B IIOBCEAHEBHON KHU3HHU.

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

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€puajbl, KPACKH, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnbie 3a1aun.

Pacuérer: Maccel BemiecTBa win 0O0BEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO W3 BEIIECTB MMEET MPUMECH, Macchl (00béMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CId OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpenes€HHON MacCOBOW JOJE€W PAaCTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOIYKTAa PEAKIUU OT TEOPETHUYECCKH
BO3MO>KHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK 1 MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OOme ecTecCTBEHHO-HAyYHbIE TIOHSATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOJUIHOCTh, HAOIIOJIEHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusmka: marepus, MHUKPOMHpP, MAKPOMHpP, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUA YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA Tra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
U3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouochepa, MeraboiM3M, MakKpo- U
MHUKPOIJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJICHHOBBIE KHUCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJLTYPrus, CTPOUTEIbHbIE MaTEpUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHINEBAss IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Ipenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, FJICKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTrBercTBUM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHSA IpeIMeTa «XUMHs» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HAJIMYMEe MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH M  CIHOCOOHOCTH  OOYYarOIIUXCS
PYKOBOACTBOBATLCA IMPUHATHIMU B O6H.[€CTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYphbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIM9HOCTHBIC PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOpMUPOBAHHOCTH
OIbITa [T03HABATEIBHON U MPAKTUUYECKOMN NEATENIbHOCTH 00yUYaroluXcsl B MPOIECCe peann3auu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATEILHON U MPAKTHYECKOM JEATEIEHOCTH 0OYUYaAIOIIMXCS B MPOLIECCE PeaTn3aliu
00pa30BaTeNbHON 1€ATEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

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

NpEaACTaBJICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JIaHUM YUEOHBIX MPOEKTOB,
PEIICHUHN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

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

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEYECTBEHHOM
XHAMMUH,

yBa)KEHHsI K MpOIlecCy TBOpYECTBa B 00JACTH TEOPUH U MPAKTUUECKOTO MPUIIOKEHHUS
XUMHH, OCO3HAHMS TOTO, YTO JIaHHBIE HAYKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaONIONEHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TpyJda y‘-IéHBIX " IMPAKTHUKOB,;

UHTEpeca M TI03HABaTEeIbHBIX MOTHMBOB B IIOJIYUEHHHM M TMOCIEAYIOLIEM aHalu3e
UH(POPMALIUH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMTOBEACHU,

CHOCOOHOCTH OIICHUMBATh CUTyalluHd, CBA3aHHBIC C XHMUUYCCKHMHU SABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBAapHILEH C HO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMaHMA LEHHOCTeH 310poBOro M Oe3omacHOro o0pas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHnsT TpaBMJI 0€30IMMacCHOTO OOpAIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHUMAaHHUS IIEHHOCTU TMPaBWJI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJ,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW JICSITEIIBHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATCIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJICHHOCTH (B paMKaxX CBOETr0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYECHUIO MPOdecCHil pasNuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynymieit mpodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U IOTPEOHOCTEH O0IIIeCTBa;

6) 3K0JIOTMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU 11€J1eCO00Pa3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOsieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCIIIMX BpEI OKPYKallled MPUPOIHON cpene,
YMEHUsS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTHYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Ms PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
00IIEeCTBEHHON IPAKTHKH;

MOHUMAaHUA CIeNU(PUKA XUMUM KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIoOHaTBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
pEeIeHNN TPO0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH W BAXKHOW pPOJNIM B CO3/IaHWU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHHH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreueHnH yCIOBUN YCTICIITHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HHA KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh IMOTyYaeMble 3HAHUS IS



aHaM3a W OOBSCHEHHS SIBICHUH OKPYKAIOIIETO0 MHUPAa M TPOUCXOISAIUX B HEM W3MEHECHHUH,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JAHHBIX
C IEIIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PELICHUS TPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKOM 1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKH3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax mnpodeccrnoHaTbHON
JESTCIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

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

3HauuMble IS (DOPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOIMIMXCS MEXKIUCHUIUTMHAPHBIC
(MeXmpenIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienru UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHs, CCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JpYyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (QOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00yJaroInXxcs;

CIIOCOOHOCTh ~ OOy4arolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBIIAJCHHWE YHUBEPCATBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS

1) 6a3oBble JJOrMYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl U KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

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

yCTaHABIUBATh MPUINHHO-CIICCTBEHHBIE CBS3H MEXTY N3YyYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JICIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBJICHUAX, (HOPMYIHUpPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B IMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XuMHueckass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — NpU pEIIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC IMPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEAKLU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOpPMyTUPOBAHHBIE BOIPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEICHHS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB I1I03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOUHble 1ocoOus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BUIOB U (OpPM MpencTaBlIeHUs, KPUTHYECKH
OLICHUBAThH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampockl M NPUMEHATH pa3jMyHblE METOAbl IpPU IOHCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (DOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MeEXIpeaIMeTHble ((pU3MUYecKue M MaTeMaTH4YecKHe) 3HaKd U
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

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

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBLHOU ACSATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WM COBMECTHO €O CBEPCTHMKAaMU IIPU  BBIIIOJIHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4yeOHOro MpoekTa, M (POpMyIHpoOBaTh BBIBOJBI IO pE3yiIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 00OMEHa MHEHHSIMH.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JIESTEIBHOCTS,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii allTOPUTM JICHCTBHI NPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI TI0 XMMUW Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOILero oopa3oBaHMs BKIJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHnI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYyalUsX, a TaKKe B PEAJTbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHHUI: O MeCTe W 3HAYEHMH OPTaHUYECKOW XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00€CIIeYeHUH YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
peltieHur mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOW M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTEpPHAIOB, HOBBIX HMCTOYHHUKOB JHEPrHUH, B OOECHEUYEeHUU
paIoHaIbHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUHA MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATrarolIue
MOHATUS — XUMHUYECKHI DJIEMEHT, aToM, SApO M JIIEKTPOHHas 00O0JoYka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpUIU3alus aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATENbHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBs3b, MOIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEJET,
GyHKIIMOHANMBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAas (TeoMEeTpHYecKas, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psJZl, TOMOJIOTH, YTJIEBOJOPOABI, KHCIOPOA- M a30TcOAeprKalline
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
opranmyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIIEHUS DSHEPTUH TPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHMX SIBIICHUM; TMPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOJUHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronorumueckue cBeaeHUS O CBONCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM UCTOIB30BaHNN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPaKTHYECKOW JAEATENbHOCTH YEJIOBEKa, OOLIMX HAayYHBIX MPHHLIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJa, IepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MIPU3HAKH MOHATHIA, yCTaHABIUBATD
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHUX COECTMHEHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISl COCTABIIEHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUMX pEAaKUMH M  pacKkpblBaTb UX CYHUIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakuuid, peakiuii WMOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BELIECTB s WIUIIOCTPALUU  HX
XUMHUYECKOT'0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHU4YECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckoil HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHbIE HAa3BaHUS
JUIsL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHUYECKUX BEIIECTB (ATWUJIEH, aleTWIEeH, TOJyol,
TJIMIEPUH, STWICHTIUKONIb, (QEeHoN, (OpMAIBICTHA, aleTajbJerHll, AaleTOH, MypaBbHHAsS
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTUHOBAS KHUCIOTHI, TJIUIMH,
JlaHUH, MaJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUI, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XUMHUYECKOM CBS3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJEHTHAasl U MOHHAs CBAA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHMS TNPUMEHATH IOJOKEHHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XMMHUYECKHE CBOMCTBA TUITUYHBIX MPEACTaBUTENIEH Pa3IMUHBIX KJIACCOB OPIraHUYECKUX BEIECTB:
JIKAHOB, LHUKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATHYECKHUX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, IU- U MOJIHCAXaPUJIOB),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHX PEaKIUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAaThb Ha KOHKPETHBIX IpUMeEpax XapakTep
3aBHCHUMOCTH PEaKLHOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHHUH OT KPaTHOCTHM M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOoJax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

COPMHPOBAHHOCTE ~ YMEHHUSl IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluiO, BBISBIICHHE
IPUYNHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEAKLIU;



c(OPMHPOBAHHOCTb YMEHUI1: BBIABIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MMOHATHSIMHU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpPraHUYeCKON XUMMHU IJIsi OOBSACHEHHS U IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacy€Thl 0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MPOTHO3HPOBATH, aHAIM3UPOBATh U OLEHHUBATH C MO3UIMN
9KOJIOTUYECKO 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHON JESTEIbHOCTU
YeJIOBEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOIb30BAaTh IOJYYEHHBIC 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUMN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB U  KUCIOPOJCOJEpPKAIMX OpPraHUYECKHX BEILECTB,
pelleHHe »HKCIEPUMEHTAJIbHBIX 33Jad II0 pPAaclO3HABAHMIO OPraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0opynoBaHuem, (opMyIUpoBaTh IeJIb HMCCICIOBAHUSA, MPEICTABIATh B pa3iu4yHON (opme
pE3yNIbTaThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh IMpaBWila HKOJIOTMUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JEATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOLIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ yCTONYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBUSI HAa JKUBBIE OPraHU3MbI ONpPENETEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJTM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHAMPABICHHBIA TOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HMH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHoOpMalnio, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOM y4ueOHOM
3aJa4en.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHudecKas XUMHsD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABa€MOCTHU SIBJICHUI NPUPOIBI, O MECTE M 3HAYEHHHM XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIIeYeHUH YCTOWYMBOIO Pa3BHUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW OE30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOJONOIL30BAHUSA, B POPMUPOBAHUU MUPOBO33PEHUSI U OOILEH KYIbTYpPbI UEJIOBEKA, a TAKXKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

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



, p-, d-aroMHBIE OpOWTaNHM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aroMa, THOpUIU3aIHs
aTOMHBIX oOpOuWTasNel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHUCIJICHHS, XUMMUYECKas CBs3b (KOBAJIEGHTHAs, HWOHHAs, MeETa/NIM4YecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasl PEIIETKAa, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMANMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUYECKON pEaKIiH, CKOPOCTh XUMHUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKON
aucconuanuu, nepuoaudeckuid 3akoH .M. MeHaeneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS W IPEBPAIICHUS HEPruy IPH XMMHUYECKHX PEAKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJIICHHM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX; IPEICTaBICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJMHAMUYECKMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
IpPOTEKaHHs, O XHMMHUYECKOM pPaBHOBECHUH, pacTBOpaXx M  JUCHEPCHBIX  CHCTEMAX;
dakTonornueckue CBEJCHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U OE30MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW J1EATEIbHOCTH YEIOBEKa,
O0IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

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

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYH0 CHUMBOJHMKY JUIsI COCTaBIICHUS
dbopMya BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIHi, CHUCTEeMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaNbHbIE HA3BaHUSI OTACTHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAS, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IWYHbIM IpHU3HAKaM (YHCIy U COCTaBy pearupyrommux
BEIIECTB, TEIUIOBOMY d3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIpyrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBaHUS U
KPUTEPUU JJI KITaCCH(PUKAINHI H3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmoamueckoin cucremst JI.U.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPrETUUYECKHE YPOBHU», «IHEPTrEeTUUYECKUE MOAYPOBHUY,
«s-, p-, d-aroMHBIE OpOWTANIN», «OCHOBHOE M BO30YXIAEHHOE HDHEPreTUUECKHE COCTOSTHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHMX JJIEMEHTOB M HX
COeMHEHUN 1o nepuogaM u rpynmnam llepuoguueckoii cucremst /. 1. Menaeneesa, BaJIeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX HJIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB PA3JIUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME I€HETHUYECKOM CBSA3U
MEX/1y HEOPraHNYECKUMU BEIIECTBAMHU C IOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI SJICKTPOHHOTO OajlaHCca 3THX pEeakIHif; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPAIEHHBIX HMOHHBIX YpPaBHEHUH; peakuui
TUAPOIIN3A; peakluil KOMIUIEKcooOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX DHEPreTHUECKUX XaApPaKTEPUCTUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHYECKON pPEaKkIMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUs
XUMHYECKOT'0 PABHOBECHUS I0J1 BIUSHUEM BHEIIHUX Bo3aelicTBuid (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThL, aMMHakKa, OOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00Pa3HOCTh NPHUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIAJCHHS CUCTEMOM 3HAHUIM O METO/IaX HAyYHOIr'O TIO3HAHUS SIBJICHUI
OpUpoOABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICIICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPHU
HKCIEPUMEHTATBHOM HCCIEIOBAHUM BELIECTB M s OOBSCHEHUS XHUMHUYECKUX SIBIICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH YEJIOBEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSAMU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOTO
MIOHMMAaHHs MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUETHI: C UCIOIb30BAHUEM TIOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIMs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OHOTO M3 YYaCTBYIOIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHbI0 TUCCOLMAlUU; Macchl (00BbEMa, KOJIMYECTBA BEILECTBA)
MPOJYKTa PeaKkiuu, €ClId OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C ONpeaeaEéHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JaHO B HM30BITKE (MMEET IMPHUMECH); J0JIU
BBIX0/JIa MMPOYKTA PEaKLUHU; O0bEMHBIX OTHOIIECHHI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (IIPOBE/IEHUE PeaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3y4eHHE BIUSAHMS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelIeHne
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «Mertamib» U «Hemeramnsl») ¢ coOnogeHeM MpaBuil
Oe3omacHOro oOparieHus C BellecTBaMHM U JabopaToOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
[eNb HMCCIENOBaHUs, TMPEACTABIATh B pa3IUYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHMI: COOJIOIATh MPaBUJia TOJIb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHKEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3710POBbA,
OKpYKalolllel TPUPOAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1auen.
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Ne /o Konrpoabnbie  Ilpakruueckue  (uupposbie)
NPOrpamMMbl Bcero
pPadoThI padoThI o0pa3oBaTe/IbHBIE
pecypchbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
| Cll“_II);)CHZIC aT:;\:(Z Izeiﬂgﬂ:‘leCKHﬁeE:;KOH . BuGnorexa LIOK
. 51 HOINY s CHCTEMA XUMHUYECKUX
pHoA https://m.eds00.ru/2dd57£24
anemenToB /I. 1. Menaeneera
12 Ctpoenue BemiectBa. MHOrooopasue 1 1 bubnnoreka [JOK
) BEILECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
VIMITICCIHE peaiitin https://m.eds00.ru/2dd57£24
Wroro no pasaeny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaIH 3 3 https://m.edsoo.ru/2dd57£24
bu6mmorexa [IOK
2.2 M 23 1 2
CTaet https://m.eds00.ru/2dd57£24
Hroro no paszneny 54
Pa3znen 3. XuMus M :KHN3Hb
31 MeTtoabl I03HaHUS B XUMUHU. XUMHA U 6 bubmuorexa [JOK
’ KU3Hb https://m.edsoo.ru/2dd5724
Wroro no pazmeny 6
OBILIEE KOJIMYECTBO HACOB I10 99 4 2

[NPOT'PAMME







IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kounrpoubusie IIpakruueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHUYECKON XUMHH,
| P | bubmuoreka [{OK
MPEACTABICHHUE O
pet https://m_edsoo.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX
COETUHEHUN
DNEKTPOHHOE CTPOEHUE
aToma yriepo/ja (OCHOBHOE H
’ 5 yr" posa ( ) 1 bubmuoreka [{OK
BO30YXIEHHOE COCTOSIHUSA).
YR https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOXXHOCTH
aToma yriepojaa
XuMHu4ecKas CBs3b B
OpPraHUYECKUX COCTMHEHHUSIX.
3 le 5 A | bubnuoreka [{OK
€XaHu3Mbl 00pa30BaHUS
. p https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus ctpoeHus
4 P P . | bubnuoreka [{OK
OpraHUYEeCKUX COEIMHEHUN
P A https://m.edsoo.ru/9e595¢cb8
A. M. byrneposa
Buasl nzomepun:
CTPYKTYpHas
PYKTYpHa, Bu6miorexa [JOK
5 MIPOCTPAaHCTBEHHAS. 1

OneKTpoHHBIE Y3PPEKTH B
MOJIEKYyJIaX OPTaHUYECKUX

https://m.edsoo.ru/b0e61661




COETUHEHUN

IIpencrasnenue o
KJ1accu(uKanuu u

6 cUcTeMaTH4ecKas bubamorexa LOK
somenxnarypa (IUPAC) https://m.edsoo.ru/c212dd21
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuorexa [IOK
OpraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

2 Cucremaru3anus u bubnuorexa [IOK
000011IeHIE 3HAHUM 110 TEME https://m.edsoo.ru/87a37cab
AJNKaHbI: TOMOJIOTHYCCKUN
psia, obmas popmyina,

9 HOMEHKJIaTypa U U30Mepus, Bbu6mmoteka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

10 du3znyecknue U XUMHUECKHIE bu6nmorexa LIOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxosx/ieHne aakaHoB B

11 npupoje. Criocoobl bubmuoreka [IOK
[IOJIy4YEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0aSb
aJIKaHOB
[uxnoankansl: o01mas
¢dbopMyIa, HOMEHKIIaTypa 1

12 HU30MepHsi, 0COOEHHOCTH bu6nunorexa LIOK

CTPOCHUS M XUMUYCCKHUX
CBOICTB, CITIOCOOKI
HOJ'Iy‘IeHHSI nu HpI/IMeHeHI/Ie

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




Pemenne pacu€THpIX 3a1a4
Ha OIpeJielIeHHe
MOJICKYJISIPHOM (hOPMYJIBI
OpPraHUYECKOro BEIECTBa 110

bubnunorexa LIOK

13 MacCCOBBIM JOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOJISAIIUX B €TI0
coctaB. CucreMarusanus u
000011IeHNE 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,
HOMEHKJIaTypa, AJIEKTPOHHOE
14 u HpOCTpaH}(/)l?FBCHHOG ’ bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
CTpOCHHE MOJIEKYII.
CtpyKTypHas U LUC-TpaHC-
M30MEpUs aJIKEHOB
dusznyeckrue 1 XUMHICCKHE
15 CBOMCTBA anKeHOoB. [IpaBuio Bubmmorexa HOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 Crioco6bl TTOTy4eHUS U bubmuoreka [IOK
MIPUMEHEHHE AIKEHOB https://m.edsoo.ru/665dc058
IIpakTnyeckas padora Ne 1
17 n(f) TeMe "Honyqellme STUJICHA bubnuorexa LOK
. https://m.edsoo.ru/0941eed8
Y U3y4YEHUE €ro CBOMCTB
Pemenue pacu€THpix 3a1a4
13 Ha OIIpeleIeHue bubmuorexa [IOK
MOJIEKYJISIPHOM (HhOpMYIIBI https://m.edsoo.ru/e9ea9921
OpPTraHUYECKOTO BEIIECTBA
19 AnKaaueHbl: CONpsKEHHBIE, bubnunorexa LIOK

HU30JIMPOBAHHBIC,

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




KyMYJIUPOBaHHBIC.
Oco0eHHOCTH HIIEKTPOHHOTO

CTPOEHUS
20 XUMHYECKHE CBOMCTBA bu6nmoreka [IOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
)1 CriocoOsI MoTydeHust U bubmmoreka [JOK
IIPUMEHEHUE AJIKaIUEHOB https://m.edsoo.ru/1aa81660
AJKHMHBI: TOMOJIOTUYECKHM
psia, obmas popmyia,
HOMEHKJIaTypa, JIEKTPOHHOE Bbu6mmoteka [JOK
22
U IPOCTPAaHCTBEHHOE https://m.edsoo.ru/68bbccdc
CTPOEHHE MOJIEKYI,
¢du3nyeckre CBONCTBA
3 XHUMUYECKHE CBOMCTBA bubnunoreka LIOK
AJIIKUHOB https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [IOK
TPOMHYIO CBA3b https://m.edsoo.ru/7blc48da
CriocoObl TTOTy4eHHS U bubmuoreka [IOK
25
[IPUMEHEHHE aJIKUHOB https://m.edsoo.ru/a6f9alea
| e
P https://m_eds0o.ru/5db8e526
peakuuu
Cuctemaru3zanus u
27 .
000011eHIe 3HaHU 110 TeMe
ApEeHbI: TOMOJIOTUYECKUN
73 psn, obmas popmyna, bubmuorexa [JOK

HOMCHKIJIaTypa. 3HeKTpOHHOC
" NPOCTPAaHCTBCHHOC

https://m.edsoo.ru/a92a7094




29

CTPOCHHE MOJICKYJ O€H30J1a 1
TOJTyo0JIa, UX (PU3UUECKUE
CBOICTBa

XUMUUYeCKHe CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS

bu6nmoreka [IOK
https://m.edsoo.ru/a44alae4

30

XHUMHYECKHE CBOMCTBA
apeHOB: peaKIuu
MIPUCOCTUHECHHMS, OKHCIICHHE
rOMOJIOI'0OB O€H30J1a

bubnunoreka LIOK
https://m.edsoo.ru/a44alae4

31

32

33

34

OCOo0EHHOCTH XUMUYECKUX
CBOMCTB CTUPOJIA

Pemenue pacu€tHeix 3ama4
Ha OIpeielicHue
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHHYECKOTO BEIIEeCTBA
CriocoObl nostyueHust u
MIPUMEHEHHE apPEHOB
I'eneTnyeckas CBA3b MEKIY
Pa3TUYHBIMH KJ1accaMu
yTIEBOJIOPOIOB

bubnunoreka LIOK
https://m.edsoo.ru/d5018a54

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c

bu6nmorexa LIOK
https://m.edsoo.ru/6£717d09

35

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIIUH.
Cucrematuzanus u
000011IeHEe 3HAHUH 10 TEME

36

37

[Ipuponnsiit ras. [lomyTHeie
He(TsAHbIE ra3bl

KameHnHbI1 yrons u
MPOAYKTHI €ro nepepaboTKu

bubnuoreka [{OK
https://m.edsoo.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MPOAYKTOB MepepabOTKH
HepTH

['eHeTHueCcKas CBSI3b MY
Pa3IMYHBIMH KJIACCAMU
YII€BOJOPOIOB
["anoreHonpoun3BoIHBIC
YIJIEBOOPOJIOB: 3JICKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIeHUS rajioreHa

JeiicTBue 1enouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumogeiicTBue
JIIATAJIOT€HAIKAaHOB C
MariieM U IHHKOM

CucreMaTusanus u
000011IeHNE 3HAHUH 110
pazneny "YrieBogopoast"

bubnunorexa LIOK
https://m.edsoo.ru/21f9de78

bubnuoreka [IOK
https://m.edsoo.ru/82b4d759

bu6nunorexa LIOK
https://m.edsoo.ru/20e89{22

43

KonTpoJubHnas paéora no
Teme "'YrieBoaopoant"

bu6mmoreka IIOK
https://m.edso00.ru/95¢9e298

44

[IpenensHble OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUHA
psn, obmmas hopmyIa,
CTPOCHHUE MOJICKYIL,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd

45

XUMHUYECKHUE CBOMCTBA

but6mmoreka [IOK




IIPEeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoOsl motyueHus u

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

bu6nmoreka [IOK

46 TIPHMEHEHHE O/IHOATOMHEIX https://m.edso0.ru/484100000000000
CIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MepHUs, Bu6mmotexa [JOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

43 STUJIEHTJINKOJb U TJIULEPHH, bubmmoreka [JOK
ux (puzndyeckue u https://m.edsoo.ru/ee4d84aa
XUMHUYECKHUE CBOICTBA
CriocoObl ToTy4eHus U

49 MIPUMEHEHUE I\?I,IL{IOFOB.TOMHI)IX bubmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOI: CTPOEHUE MOJIEKYJIbI
50 @I:SI/(I)HGCCIGE(S iBOEICTZa.e o Bubmmorexa [OK
https://m.edsoo.ru/2ce726f8
ToxkcuyHOCTH PeHOIIa

51 XHWMHUYECKHE CBOMCTBA bu6nunorexa LIOK
benona https://m.edsoo.ru/037ca5f9

57 CriocoObl TTOTy4eHHS U bubmuoreka [IOK
IpUMeHeHue (heHona https://m.edsoo.ru/c77ddf4c
IIpakTuyeckasi pa6ora Ne 2

53 Pemenue but6mmoreka [IOK
AKCIIEPUMEHTAIBHBIX 3aa4 https://m.edsoo.ru/fdOced09
o TeMe "Cruptel U heHosnr"

54 Cucremaru3anus u bubnunorexa LIOK




000011IeHNE 3HAHUN 10 TEME
Anbaeruipl 1 KETOHBI:
AJICKTPOHHOE CTPOCHUE
KapOOHWJIBHOU T'PYIITIHI;

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

bu6nmoreka [IOK

55
TOMOJIOTUYECKHUE PSAIBI, https://m.edsoo.ru/b139beaa
obmas hopmyia, uzoMepus u
HOMEHKJIaTypa
ANbIeruasl 1 KETOHBI:
56 o AeTiA . bu6nmoreka LIOK
HM3UYECKHE CBOMCTBA;
https://m.edsoo.ru/c887425¢
peaKIu MPUCOSTUHEHUS
Peaknuu okucieHus u
57 AHeCTRE e pea bubnunoreka LIOK
Ka4eCTBEHHBI KLU
P https://m.edsoo.ru/a393baa9
aJIbAETUI0B U KETOHOB
53 Crioco6bl mosTy4eHust bubmmoreka [JOK
aJIbJAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHBIE
KapOOHOBBIE KHCIIOTHI, bu6nmorexa LIOK
59
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
H3oMepusa 1 HOMEHKIIaTypa
60 5 P P bubnuoreka [{OK
KapOOHOBBIX KHCIIOT, X
P . https://m.edsoo.ru/700cc87b
(bu3nueckre cBOcTBa
XHUMHYECKHE CBOMCTBA
61 bubnunotexa LIOK
IpeaeabHbIX OJHOOCHOBHBIX
pel a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0OEHHOCTH CBOWMCTB
. bubanoreka IIOK
62 MYpPaBbUHOUN KHUCIIOTHI.

MHuoroo6pasue kapOOHOBBIX

https://m.edsoo.ru/bb31be71




KHCJIOT

OCco0EHHOCTH CBOWCTB:
HEMpeaeabHbIX U
apOMaTHYECKHUX KapOOHOBBIX,

63 JTUKapOOHOBBIX bubmorexa OK
’ https://m.edsoo.ru/83a08773
THAPOKCHKAPOOHOBBIX
kucior. IIpencraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT

64 ITonsiTE O TPOU3BOIHBIX bu6nmorexa LIOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CnocoObl TTOTy4eHHs U

65 IIPUMEHEHNE Ki:ﬁ)60HOBI)IX Bubmmorexa HOK

https://m.edsoo.ru/7¢065¢9d
KHCJIOT
Crnoxuble 3upbL:

66 TOMOJIOTHYECKUH PsiJI, 00IIIast bubnunoreka LIOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nIecKrue U XUMHUYECKHUE bu6mmoteka IIOK
cBoiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1ay:

M0 YPaBHEHHUIO XUMUYECKOM

68 peakluu, Ha ONpeiesieHre
MOJIEKYJISIPHON (pOpMYJIBI
OpPTraHUYECKOTO BEIIECTBA
IIpakTnyeckas padora Ne 3
Pemerine bubmuoreka [JOK

69 AKCIEPUMEHTAIIbHBIX 337124

o TeMe "Kap6oHoBbie
KUCIOTHI. CloxkHbIE Y3PUPHI"

https://m.edsoo0.ru/486671{b




Kupsl: ctpoenue,

70 bu6nmoreka [IOK
(1)1/1331 HCCKHE H XHMITIECKHE https://m.edsoo.ru/al9¢5b98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOICTB

71 YKUPOB, COAEPKAIINX OCTATKH bubmuorexa [JOK
HEMPEeIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KucaoT. JKupsl B Ipupoie
MpEl1a KaK COJIH BBICIINX
KapOOHOBBIX KHCJIOT, UX

72 Molzomee nencreue. [Toustue bubmmorexa [OK

https://m.edsoo.ru/3¢566565

0 CUHTETHYECKHUX MOIOIIUX
cpenctBax (CMC)
I'enetnueckas cBs3b

7 YIJI€BOJOPOOB U bu6nmorexa LIOK
KHUCJIOPOJCOAEPIKAIINX https://m.edso00.ru/56790c96
OpraHUYECKUX BEUIECTB

74 Pacuétel o ypaBHEeHUAM
XUMHUYECKUX PEaKIUi

75 CucremaTtuzanus u bubmuorexa [IOK
00001IeHre 3HAaHUH 10 TEMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucThKa
YIIEBOJIOB M KJIacCU(DUKAIIHS bubnuoreka [{OK

76
YTJI€BO/I0B (MOHO-, 1U- U https://m.edsoo.ru/7a9693al
TTOJTHCaXapHU/Ib)
MoHocaxapuibl: puznyecKue

77 CBOICTBa If Hjxofﬂeﬂne B bubmorexa HOK

https://m.edsoo.ru/b4bdda2d

pupoJie

78 [IpuMeHeHue riIroKo36I, e€ bubnuotexa [JOK




3HAauYEHUE B
KU3ZHEIESITSIIbHOCTH
oprasusma
Jucaxapuapl: caxaposa,
MajibTO3a U JaKTO3a.

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

bu6nmoreka [IOK

” Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapHIOB
[Tonucaxapuasl: cTpoeHUE
20 MaKpOMOJIEKY, PU3NYECKUe bu6nmorexa LIOK
1 XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE
31 [ToHsiTHE 00 UCKYCCTBEHHBIX Bbu6motreka [JOK
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemenne pacueTHsIx 3a1a4
Ha OIpeeIeHUE T0TH
82 BBIXOJFI)a I:'IpOJIyKT: peakuuu Bubmmorexa HOK
https://m.edsoo.ru/7fde47ef
OT TEOPETHUYECKHU
BO3MOKHOTO
Cucremaru3anus u
83 0000menne 3EaHI/II7I o bubamorexa LOK
https://m.edsoo.ru/08d4364c
pazneny
KonTtpoJuabnas paéora nmo
TeMe
84 "KucJsiopoacoaep:xamue bubmorexa LIOK
https://m.edsoo.ru/42c6678e
opraHuveckKue
coequHenusa"
AmMuHBL: K1accudukarms, BuGmorexa [IOK
85 CTPOEHHE MOJICKYJI, 001Iast

dhopmyna, nzomepus,

https://m.edsoo.ru/efa7e6ca




HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBA

XUMHYECKHAE CBOMCTBA

bu6nmoreka [IOK

86
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHMIVH: CTPOCHHE aHWIIMHA,
87 0CO0EHHOC y ecK bubmmorexa LIOK
HHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMJIMHA
CriocoOBbI ITONYYEHHS U
28 cHemIe a}f A bubnunoreka LIOK
IIpUMEHEHNE anu(paTHIECKUX
P https://m.edsoo.ru/eal 38763
aMHHOB
AMUHOKHCIIOTHI:
HOMEHKJIATypa U H30MePH,
29 o P . P bubnuoreka [{OK
M3UYECKHE CBOWCTBA.
https://m.edsoo.ru/d1773e80
OTnenpHBIC TPEICTABUTEIH
0-aMHHOKHCIIOT
XHUMHYECKHE CBOMCTBA
aMHHOKHCJIIOT, UX
90 5 bubnuoreka [{OK
HOJIOTMYECKOE 3HAUECHHUE
https://m.edsoo.ru/77df705a
amuHokucyoT. CUHTE3 U
THJIPOJTU3 TICTITHIOB
Benku xax npupogHbie
01 PHpo bubnuoreka [{OK
MMOJIMMEPEI; CTPYKTYPBI
p PYKTYP https://m.eds00.1ru/429e¢9899
O€JIKOB
9 XHWMHUYECKHE CBOMCTBA bubnunotexa LIOK
0eIKOB https://m.edsoo.ru/6237306d
A3oTcoaepskanime
ACPHAtl but6mmorekxa [IOK
93 reTEPOIUKINYECKUE

coennHenus. HykiienHoBbie

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




KHUCIIOTBI: COCTaB, CTPOCHUE U
Ouosiornyeckas poJib

IIpakTuyeckas padora Ne 4.

Pemrenue

bu6nmoreka [IOK
94 3KCIIEPUMEHTAIBHBIX 3a]1a4
epe N . g . https://m.edsoo.ru/8e3c02d1
0 TeM 30TCOACPIKAITI
OpraHu4ecKkue coeAnHeHus"
IIpakTuyeckas padora Ne 5.
Pemenne
bubmuoreka [{OK
95 3KCIIEPUMEHTAIIBHBIX 33/1a4
P " 8 https://m.edsoo.ru/bde3fdf6
o Teme "Pacnio3naBanue
OpraHUYECKUX COCTUHEHUM"
KonTpoabHasi padora no
9% TeMe ""A30TCoaepKame bu6nmorexa LIOK
OpraHuvecKue https://m.edsoo.ru/ce561bc7
coequHeHus"
OCHOBHBIC TIOHSATHS] XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
bu6nunorexa LIOK
97 COEMHEHHUI U METObI UX
CHHIT[e% nonHMepraumIH https://m.edsoo.ru/7aa63ebd
MOJMKOHICHCAIIUS
08 IInactmaccel. Y Tunuzanus u bubnuoreka [{OK
nepepaboTKa MiIacTuka https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypAJIbHBIN
bubnuoteka [JOK
99 CUHTETUYECKHE KAYUYKH. H
Pesma https://m.edsoo.ru/246103ec
HH
BonoxkHa: HatypaiibHbIE
’ bubnuotexa [JOK
100 HCKYCCTBEHHBIE, 1

CHUHTCTUYCCKUC. HOHI/IMepBI

https://m.edso0o0.ru/5963a601




CIICHIHUAJIbHOI'O Ha3HAYCHUA

Pemenne

101 AKCIEPUMEHTAIBHBIX 3a]1a4
o Teme "Pacno3naBanue
IUIACTMACC ¥ BOJOKOH"

O0600111EHE U
CHCTEMATH3alUs U3YYCHHOTO

102 Marepuaiia 1no TemMe
"BricOKOMONEKYISIpHBIE
coenuueHus"

OBHIEE KOJIMYECTBO

YACOB 11O TIPOTPAMME

IIpakTnyeckas padora Ne 6.

102

bu6nmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubmuoreka [{OK
https://m.edsoo.ru/6a22ble8




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

‘:;ln Tema ypoka Beero Kontpoabusie IIpakTuueckue f::;:ennﬂ o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
| AtoMm. CocTaB aTOMHBIX sJIEp. | bubmmoreka [JOK
Xumnueckuit anemMenT. M3otornbl https://m.edsoo.ru/59c112ee
) CrtpoeHune 3IIeKTPOHHBIX 000JI04eK | bubmmoreka [JOK
aTOMOB, KBAHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux 1 bu6nmorexa LIOK
AJIIEMEHTOB (S-, p-, d-, f-3eMeHTBhI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3nekTpoHOB 1O | bubmmoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DNeKTPOHHBIE KOH(MUTYpaIHH
5 aTOMOE BJIGMGHTOBq; OZfIOI;HOM u 1 buomiorexa IOK
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubnnorexa [JOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
7 Xnﬁnqjcxnx anemeHToB /1. U. 1 bubmmorexa LIOK
. https://m.edsoo.ru/16957¢01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHEIl CTPOEHUS aTOMOB
3aKOHOMEPHOCTH N3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U BuGmorexa OK
8 00pa3yeMbIX UMU MTPOCTHIX U 1

CJIOKHBIX BCUICCTB I10 I'pyIliaM U
nepuoaam

https://m.edsoo.ru/f8468927




Cucremaruzanys 1 00001eHe

bu6nmmoreka [IOK

MOHATHH "MaccoBas HOJIsI

9 y
3HaHUH MO TeMe https://m.edsoo.ru/8fad2942
Bunn xuMrueckou CBA3H.
MexaHu3Mbl 00pa3oBaHU
10 . . p B bu6nmoreka [IOK
KOBAJICHTHOM CBs3u. Bogopomnas
HOPOA https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYIISIPHBIC
B3aMMO/ICUCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
BO3MOXHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
11 .
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYI C https://m.edsoo.ru/3d2ca093
HX TEOMETPUUYCCKUM CTPOCHHEM
[IpencraBneHus 0 KOMIUIEKCHBIX
12 p bubmuoreka [{OK
COCIMHECHHSX: COCTaB U
A https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MoneKyIsspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI bubmmnoreka HOK
KPUCTAIJINYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 MbencTameHIe op R bu6mmoreka IIOK
JICTABJICHUE O KOJIJIOMIHBIX
P A https://m.edsoo.ru/da2¢70e4
pacTBopax
HctruHHBIE pacTBOPHI: HACKIILICHHbBIE
15 P P B bubnuoreka [{OK
Y HEHACHIIICHHBIE, PACTBOPUMOCTb.
P P https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmnoreka [JOK
16
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemenne 3a1a4 ¢ MCOIb30BaHUEM but6mmoreka [IOK

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




pacTBOpEHHOTO BeliecTra',
"MossipHast KOHIEeHTparus'"

18 Kinaccudukanms 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus u 0000IICHUE bubnuorexa [{OK

19 .
3HaHUH MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTposbHasi padora no reMam
"CTpoeHue aToma.

IMepuoauveckuii 3aK0H 1

20 IMepuoguueckasi cucrema bubnunoreka LIOK
xumudeckux iementon /1. U. https://m.edsoo.ru/70a60aa4
Menpeneena', ""Ctpoenue
BenlectBa. MHorooopasue
BerecTn"

Krnaccudukanus XaMHIeCKUX
peakuil B HEOPraHUYECKON U

)1 OpraHUYECKON XUMHH. 3aKOH bubmuoreka [IOK
COXPAaHEHUS MacChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBpaIICHUS
SHEPTUU NPU XUMUYECKUX PEAKIUAX
Ternnobie 23 (HEKTH XUMUUECKUX

22 peaKuui. Te(f)(laongquCKHe bubmuorexa LOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM
23 XUMHYECKUX peaZEHﬁ 5 bubnmorexa LHOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBUCUMOCTB OT Pa3JIMYHBIX

(daxTopoB. Karanus u karanuzaTopbl




I'omorennsie TCTECPOTCHHEBIC

25
peakiumn
IpakTuyeckas padora Ne 1 no
Teme "BiusHue paznuyuHbIX bubmuorexa [JOK

26 .

(hakTOpOB HA CKOPOCTh XUMHUUYECKOU https://m.edsoo.ru/1facaldl
peakuun"

7 OOpaTtumbie U HEOOpATUMBIE bubmmoreka [JOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.edsoo.ru/30952f9b
IIpakTnueckas padora Ne 2 o

73 TeMe "BnusiHue pa3nnyHbIX Bbu6moteka [JOK
(akTOpOB Ha MOIOKEHUE https://m.edsoo.ru/3bf34e17
XMMHUYECKOIo paBHOBecus"

C) .
29 Comitie wcrabue sncxrpoe biorera L1OK
POIITEL https://m.eds00.ru/5£766bdf
Crenens auccoyanuu
nu .C
| Doee e o G
A P POB. BOROPOA https://m.edsoo.ru/3966ca89
nokazatensb (pH) pactBopa
r . P
51 nporexaome n pacraopas bmorera LLOK
P TS B pAcTEop https://m_edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
I oora Ne 3
52 rewe "Xuvmuecrt e biorera LIOK
P I,I, https://m.edsoo.ru/2e3daeb0
pacTBopax IMEKTPOIUTOB
0 -

o | e
peAIiT. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubnuorexa [JOK




HMOHHOTO0) OanaHca

https://m.edsoo.ru/fb691387

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso00.ru/93fb97d2

36 Pemrenue 3aiay pa3auyHbIX TUIIOB bubmorexa HOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubmorexa OK

https://m.edsoo.ru/5afa265d
Cucremaru3anus U 0000IICHIE
38 3HAaHUH I10 Tel\IjIe "XI/IMI/IqI:CKHe buomorexa IOK
" https://m.edsoo.ru/c161eb85
peaku

39 Konrtpoabnas pabora no reme Bu6moteka [JOK
"Xumuyeckne peakum' https://m.edsoo.ru/a8a0a930
[TonoskeHre HEMETAJIOB B
[Tepuoanueckoii cucteme

40 XUMHYECKUX 3eMeHTOB J[. U. bubnmoreka [JOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBA HEMETAJIJIOB
AnoTponus HEMETaIoB (Ha

41 anMege KHCJIOPO/Ia, cepbl(, dbocdopa bubmmorexa LIOK

https://m.edsoo.ru/ef92¢91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoreka [IOK
XUMUYECKHE cBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
I"amorensl: HaXOXACHHUE B IIPHPOJL,

43 CIOCOOBI Honyquilm (I)I/I3I/I‘-IpeC§I/Il; u bubamoreta LIOK

L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOKWCTBA
44 lNanorenoBonopoasl. Baxxnenmue but6mmorekxa [IOK

KHCJIOPOICOAEPIKAIINE COSTMHEHUS

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




TraJIOr€HOB

JlabopaTopHbIie 1 IPOMBIIIIICHHBIC
CIIOCOOBI MOJYYEHHSI FaJIOT€HOB.

bu6nmoreka [IOK

45
[IpumeHeHne rajJioreHoB U Uux https://m.edsoo.ru/6971aca4
COETUHEHUN
1| 0 Ne 4.
4 | Pememme oxcnepumemasis sare BuGnorera LIOK
| P " A https://m.edsoo.ru/8b26fecd
o teme "T"ajorennl
Kucnopon: nabopatopusie u
o
g | mnemm oty
yi ’ . https://m.edsoo.ru/c8abc36a
XuMH4Yeckue cBoicrea. O30H.
[IpuMeHeHne KucIopoia u 030Ha
48 OKcHUABL U IEPOKCHUIBI bubmorexa HOK
s p A https://m.edsoo.ru/5c8816a0
49 Pemenue 3amay pa3sInuHBIX THIIOB bubmorexa HOK
A& https://m.eds00.ru/2b6d8b4b
Cepa: s
50 | onocobon monyeenms, fusmicoc n BuGanorexa LIOK
v L https://m.edsoo.ru/46afacl6
XUMHAYECKHE CBOMCTBA
bu6mmoreka IIOK
51 C ,
CPOBOZIOPOL, CyIIb U b https://m.edsoo.ru/7¢875999
K
BL. HHOCTH CBOWCTB HOI1
P p https://m.edsoo.ru/8cfa2548
KHACIOTHI
1| 0 Ne s.
pakTuuyeckasi paéora Ne BuGmorexa OK
53 Pemrenue skciepuMeHTaNbHBIX 3324

no Teme "Cepa u e€ coequHeHus"

https://m.edsoo.ru/Oafb05e4




A30T: HaXOX/ICHUE B IPUPOJIE,
CTIOCOOBI OTYYEHUs, PU3UIECKUE U

bubnunorexa LIOK

>4 XHMUYCCKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaep:xaiiue coeiuHeHUs

55 azora. %§)6:H§0CTI:Il CBoﬁch bubnrorexa LIOK

N https://m.edsoo.ru/e2965afe
A30THOM KUCIIOTHI

56 [Ipumenenue azora u ero bubmuorexa [JOK
coeuHEHM. A30THBIE yI00peHus https://m.edsoo.ru/1295059
docdop: HaAXOKACHUE B IPUPO/IE,

57 CIIOCOOBI TIOy4YeHUS, PU3NICCKUE U bubmmoreka [JOK
xumMudeckue cporctra. Dochusl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl docdopa,

58 q)ocq)ipc(fneg)mi)mne kuciiotel. Conu bubmorexa LIOK

. https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI
[Ipumenenue gocgopa u ero
59 cope)mHeHHﬁ. g;oc((ll))ol;mme Bubmmorexa [OK
https://m.edsoo.ru/a218070a
yaoOpeHust
IIpakTnyeckas padora Ne 6.

60 Perrenne skciepUMEHTANBHBIX 3a1a4 bubmuoreka [IOK
o TeMe "A3oT u dpocdop u ux https://m.edsoo.ru/8175ac3f
coeTMHEeHUS "

VYrinepoa: HaxX0XAEHUE B IPUPOJE,

61 QIJIOTPOIIHBIE MOIU(UKAIINY; bubnmnoreka [JOK
(bu3nyecKre U XUMUYECKHE https://m.edsoo.ru/1eb19f9%e
CBOMCTBA, IPUMEHEHNUE

62 Oxcun yranepona(Il), oxcun bubnuotexa [JOK




yraepona(IV), yroapHas Kuciaora u

https://m.edsoo.ru/dba58adf

eé conu
63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubmorexa OK
https://m.edso00.ru/6029b609
Kpemunii: HaxoXAeHIE B IPUPOJIE,
64 leOCOGBI HOJIyTIeIfI/ISI q)nsnzefmfe u Bubmmorexa HOK
L https://m.edsoo.ru/143558ab
XHMHYECKHUE CBOMCTBA
65 Oxkcun kpemuusi(IV), kpemuueBas bubmmoreka [JOK
KHCJIOTA, CUIIUKATEI https://m.edsoo.ru/3170e7b1
[IpyuMeHeHnEe KpEMHUS U €TO bubnnorexa [JOK
66 coenuHennii. CTEKII0, eTo https://m.edsoo.ru/393cdacO
MOJIyYeHHUE, BUAbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHIE bubnnorexa [IOK
3HaHui 1o Teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTtpoabsHnas pabora no reme bubmuoreka [IOK
"HemeTananr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/2b7e¢9510
ITonoxxenre MeTaIoB B
[Iepnonnueckoii cucreme
71 XAMHYECKHUX JJICMEHTOB. but6mmorekxa [IOK
OcobeHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
7 OO6mwme Guznueckre CBOMCTBA bubnuorexa [JOK

MeTaiuioB. [I[pumeHeHne meTaaioB B

https://m.edsoo.ru/51dac9d3




OBITY ¥ TEXHHUKE

7 CmuaBsl MetasuioB. Kopposust bubmmoreka [JOK
METAJJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3agau pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
DIJIEKTPOXUMHUYECKHUH DA,
75 HaHpﬂieHHﬁ MeTaJIJIog. IO[6u1He bubmorexa OK
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOTYYEHUST METAIIIOB
OO6m1as XxapakTepruCTHKa METAIIJIOB
[A-rpynns [lepuognueckoit
CUCTEMbI XUMHYECKHX JICMEHTOB.
76 Harpuii u xanuii: nony4yenue, Bubmmorexa [OK
https://m.edsoo.ru/e12¢26b3
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCAUHECHUI
OO1mas xapakTepucTUKa METaIOB
ITA-rpynns Ilepuognueckoit
CHCTEMbI XUMHUYECKHX DJIEMCHTOB.
77 Marnuii 1 Kanplui: MoIy4eHue, bubmmorexa LIOK
https://m.edsoo.ru/7c3e49c0
(bu3MYeCcKre U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCTUHEHUHN
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka IIOK
78
YCTpaHECHHS https://m.edsoo.ru/c74bfae9
AJTFOMUHUH: TTOJTyYEHHE,
79 ¢busznueckue u xny;quCKHe buomrorexa OK
. https://m.edsoo.ru/0e79b266
CBOMCTBa, IPUMEHEHNUE
80 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuotexa [JOK




TuapoKCuaa alltOMHUHHA,
THAPOKCOKOMIIJICKCHI aJIOMUHUA, UX

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

IIPUMEHEHNE

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB
IIpakTnyeckas padora Ne 7.

20 Pemenue skcriepuMEHTAIbHBIX 3a7a4 bu6muoteka [JOK
110 TeMe "MeTaibl I1aBHbIX https://m.edsoo.ru/27a4af43
noarpymn"
OOm1ast XxapaKTepUCTHKA METAJIIOB
no6ouHbIX oarpymm (b-rpymm) Bbu6moteka [JOK

83 [leproanueckoit cucTeMbl https://m.edsoo.ru/610d7431
XUMHUYECKUX 3JIEMEHTOB
duznyeckue 1 XUMHUYECKHE

84 CBOMCTBA XpOMa U €ro COCAMHEHUH, brbmmorexa LOK

https://m.edsoo.ru/9911bef3

UX IPUMEHEHHE
Baxkneimme coeMHEeHUs MapraHiia. Bumorexa 1IOK

85 Hepmattratrat Kamm’v ero https://m.eds00.ru/039d69c8
OKHUCJIUTEIbHbIE CBOWCTBA
DU3nYeCKUEe U XUMHUYECKHE
CBOMCTBA Ke€JI€3a U €r0 COSIMHEHUI. bu6nunorexa LIOK

86 ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7{8741
xKeesza
(DI/I?:I/IIIGCKI/Ie u XI/IM}/I‘ICCKI/IC ) Bumorexa 1IOK

87 CBOMCTBAa M€Y U €€ COEIMHEHUH, UX hitps-//m.edsoo.ru/2be0f954
IIPUMEHEHNE
d)nsunqecxne U XUMHUYECKHe ) BuGnmorexa LIOK

88 CBOMCTBA IIMHKA M €r0 COCTUHCHMIA,

UX IPUMEHEHUE.

https://m.edsoo.ru/b1f2beal




FPII[pOKCOKOMHJ'ICKCBI OWMHKa

IIpakTnyeckas padora Ne 8.
Pemienue skcriepuMeHTaIbHBIX 33a4

bu6nmoreka [IOK

89 o Teme "MeTasuibl TOOOYHBIX https://m.edsoo.ru/abe352ea
noarpymnm"

90 Pemrenue 3aau pa3nuyHbIX TUIIOB bubmorexa HOK

https://m.edsoo.ru/a8b83d83

O06o001IeHre U cuCTeMaTH3alus

91 1/13yqe111:H0r0 Marepuala mno THGMe bubmmorexa LIOK
" " https://m.edsoo.ru/e91{e975

Meraiubl

9 KonTposabHasi padora no reme bubnnorexa [JOK
"MeTauiab" https://m.edsoo.ru/83f63eal

93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B o0ecrieueHun

94 YCTOMYHMBOTO Pa3BUTHUSA bubnmnoreka HOK
yenoBevecTBa. [loHsTHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
MeTO/aX UCCIEOBaHUs BEIECTB
HayuHble mpUHIUIIBI OpraHU3aIiH

95 XUMHUYECKOT0 IIPOU3BOICTBA. bubnmnoreka HOK
[TpomsbieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYCHUST BAKHEHUIITUX BEIIECTB
XUMHUECKOE 3arpsi3sHEHUE

96 OKpY>KaroIlel CpeJibl U €ro bubnuoteka [JOK
MOCJIEeICTBUS. XUMUS U 3I0POBBE https://m.edsoo.ru/9f11bf51
YesoBeKa. JIekapcTBEHHBIE CpeICTBA

97 Xumus numu. Poiabs XuMun B bubnunorexa LIOK

o0ecrieyeHnuy NUIIEBOI

https://m.edsoo.ru/a6552721




6e3onacHoctu. KocmeTnka u
napdromepusi. berToBast Xumus

Xumus B CTPOUTCEIIBCTBE,
CTPOUTEIIbHBIC U KOHCTPYKIIMOHHEBIC

98 Marepuaibl. XUMHUS B CEIbCKOM 1 bubnrorexa LIOK
N https://m.edsoo.ru/1f7b5bd2
xo03s11icTBe. OpraHnveckue u
MUHEpaJIbHbIE yI00pEeHuUs
99 CucreMmaruzanys 1 00001ene | bu6nmoreka [IOK
3HAaHUH 10 TEME https://m.edsoo.ru/da42d5a9
OBIIEE KOJIMYECTBO YACOB I10 99

ITPOI'PAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

» Xumus; yrayonennoe ooyuenue, 10 kinace/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u
np.; mox penakiueit Jlyauna B.B. O0mecTBo ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

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

AknmonepHoe obmectBo «M3naTenpcTBo «IIpocBerieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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