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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamMma 1mo XMMHUHM Ha ypOBHE CpellHEro oomiero oopazoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (enepalbHOM  00pazoBaTENbHON
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbix B DenepaibHoM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHUs Ha YpOBHE YIIyONEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. HM3yuenue mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obecrieunTh 001I€00Pa30BATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TakKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHuzanusx mpodeccnoHanbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM M3 MPUOPUTETHBIX AUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHMHUS» TOIY4aeT MOIPOOHYIO
UHTEPIpETalM0O B COOTBETCTBUM C oOcHOBomojararommmu mnonoxenusmu ®PIroC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COZiep KaHusl, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUM K YPOBHIO
MOJITOTOBKHA BBITYCKHUKOB. (CBHUIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIONIME BHIMOIHIEMBIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

¢ uHPOPMAIMOHHO-METOIMYECKAs, pealIn3anus KOTOPOH OOECIeYnBaeT IOIydeHHE

NPEJCTaBICHUS O IIETSAX, COJACpPKAHWHU, OOIIeH cTpareruu OOydeHUs, BOCHUTAHUSI U
pa3BUTHsI O0YYAIOLIUXCs CPEICTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HpedycMaTpuBaeT  OIpeJesICHUE:

OPUHIUIOB  CTPYKTYPHUPOBaHMS M  MOCJIEIOBATENbHOCTH M3Y4YEHHUS Yy4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(GOPMHUPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJSI M OIIGHKH O00pa30BaTeNbHBIX
JOCTIDKEHUI 00ydJaromuxcss B paMKax HTOrOBOHM arrectauuud B (opMe eIuHOro

TOCyAapCTBECHHOI'O 5K3aMCHaA 110 XUMHUH.
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[Tporpamma asst yrimyOnEHHOTO U3YUEHUS] XUMHH:

e yCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJEpKaHKe, 003aTeIbHOE ISl U3YUCHUS
B paMKax OTAENbHBIX mOpodumiel, mpeaycMaTpUBaeT  paclpelcsieHne U
CTPYKTYpUPOBAaHUE €ro IO KjIaccaM, OCHOBHBIM COJEpKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEpPHOE pacrpesiesieHne y4eOHOro BpeMEHHU, pEeKOMEHAYEMOT0 ISl U3Y4YECHUS
OTJICJIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEAOBATENbHOCTh H3Y4YeHHs] Y4eOHOTro MaTepuana c
y4€TOM JIOTUKH ITIOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpETAaluI0 Lejled W 3aJad HU3y4deHus IMpeaMera Ha
yriayOnEéHHOM YpOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CHUCTEME CPETHETO
o0miero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpelHero obiiero oOpa3zoBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-IT03HABATENbHbIX JIEHCTBUN OOYyYaloOLIErocss IO OCBOCHHMIO COJIEp’KaHUs
npeaMera.

[lo BceM Ha3BaHHBIM MO3HULMSAM B [pOorpaMMe [0 XUMHUM IPEeayCMOTpeHa
MPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YypOBHE OCHOBHOTO 00IIero ooOpas3oBaHus. 3a
npeiesiaMd  YCTAaHOBJICHHOM MpOrpaMMOMl MO XMMHH  00s3aTelIbHOM  (MHBApUAHTHOM)
COCTABJISIIONIEH COJIEPKaHMs YIeOHOTO MpeaMeTa «XUMHSI» 0CTa€TCsi BO3MOXKHOCThH BBIOOpA €0
BapHaTUBHON COCTABJIAIOIIEN, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIPABIECHUEM
KOHKPETHOT0 poduiis 00y4deHHUs.

B cootBerctBuu ¢ koHnentyanbHbIMU mojoxkeHusMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOT0 U yriIyOJIEHHOTO YPOBHEH B cucTeMe nudpepeHnpoBaHHOT0 00yueHus Ha
YPOBHE CpeZHero o0Iiero o0pa3oBaHUs XUMHsI Ha YpPOBHE YIIyOJEHHOIO M3y4eHUs HalpaBiieH
Ha peaJn3alii0 IPEEMCTBEHHOCTH C TNOCIEAYIOIIUM JTaloM IOJyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIIUIUIMH B By3aX M OpraHU3alusax cpeaHero npodeccruoHaibHOro ooOpasosanus. B 31oil cBszu
U3Y4YEHHE TIpeAMeTa «XUMHUSA» OPUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha pacUIMpEeHUuEe U
yIIIyOlieHHEe TEOPETHMUYECKOW M TMPaKTHUYECKOW MMOJTOTOBKM OOYyYaromuxcs, BbIOpaBIIUX
onpeAenéHHbI Mpopuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIEro MOTyYeHHs
XUMHYECKOTO 00pa30BaHus B OpraHU3alusax mpodeccruonanbHoro oopaszoBanus. Hapsmay ¢ atum,

B cere TpeboBanuii ®I'OC COO k miaaHupyeMbIM pe3yibTaTaM OCBOEHUsS (enepaabHOR
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00pa3oBaTeNbHONW MPOrpaMMBbl CpeHero oOmiero oOpa3oBaHusl M3ydeHHE MpeaMeTa «XUMHD)
OpPUEHTHPOBAHO TaKX€E Ha pEeIIeHUE 3a/1a4 BOCIIMTAHUS U COLIMAIbHOIO PA3BUTHUS 00YyUarOIINUXCH,
Ha (OpMUPOBAaHUE Y HUX OOLEHMHTEIIEKTyalbHbIX YMEHUI, YMEHUH pallMOHAIN3aLUU Y4eOHOTrO
Tpyna u  00OOMIEHHBIX CHOCOOOB  JIEATENHHOCTH, HMMEIOIIMX  MEKIUCIUIUTMHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocraBnsromuMu  nIpeaMera «XUMHUs» Ha YpPOBHE YINIYOJIEHHOTO H3y4YeHHs SBISIOTCS
yriiyonéHHble Kypebl — «Opranudeckas XuMusi» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3aluy COJEpKaHUS ITUX KYpCOB B
IporpaMMe Mo XMMHHU 3a OCHOBY NpuHATH nonoxenuss ®I'OC COO o paznuuusx 6a30BOro u
yriIyOJa€HHOro YpOBHEH U3ydyeHus IpeaMera.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABJIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4d€HUs IpeAMEeTa. JTa CHCTEMa 3HaHUI MOJIyyaeT ONpeesIEHHOE TEOPETHUECKOe
JIONIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
¢axTonornueckoro marepuana. Tak, Ha yriayOJE€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEJIMHEHUN HA OCHOBE PACHIMPEHUs U YIIIyOJeHUs MPEJCTABICHUN O CTPOSHUU
BELIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHUS PEaKLU, PACCMaTPUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoauueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUH aToMa. XUMHUYECKask CBsSI3b OOBACHSAETCS C
TOYKU 3pEHHs] HEPreTMYECKHX HM3MEHEHHH Npu e€ o0pa3oBaHMM M pa3pylIEHUH, a TAKKe C
TOYKH 3peHUs MeXaHU3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peaKkIMid JIOMOJIHSAETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AIEKTPOJIN3E PacIlIaBOB
W pAaCTBOPOB BEIIECTB. B Kypce OpraHM4YecKo XWUMHHM TpPU PACCMOTPEHUH PEAKIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzenseTcss 0co00e BHUMaHUE BOIIPOcaM 00 3JEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKLuil.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMUMMHU YIIyOJIEHHOTO YPOBHS
M3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mnpoduis (IIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JONOJHEHUH K 00IIel crucTeMe MpeIMETHbIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXHBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUHM TMpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOTro
npodwis 60JblIOe 3HAYEHHE OYAYT UMETh AJIEMEHTHI y4eOHOro MaTepuasia Mo oOle XUMHH.

[Ipu u3yueHum mnpenMera B JAaHHOM cy4yae akLEHT OyleT cieflaH Ha OOLIHOCTh METO/OB
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MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsI TEOpuUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, FIEKTPOJIU3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U IPYTOE.
B 10 ke Bpems B copepikaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhIIs
OombIIMIA yACTBHBIA Bec OyIeT UMETh OPraHUYEeCKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKONH OpraHu3aluu KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTbI, KaK JIMIH/bL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HaHMUSI O COCTAaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILLECTB
CIIy’KaT OCHOBOM JIJIsl U3Y4EHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3, IbIXaHUS, TUILEBAPECHHUS.
B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHNUS HayUYHbIX 3HAaHUM U3ydeHUe npeameTa
«XuMus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Yy4eOHBIMU
npeaIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.
[Ipu m3yuennn ydeOHOTO mpenmera «XHUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH SIBIsieTCd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3aiaun Ha yriayOin€HHOM YpPOBHE M3yueHUS
IIpeAMeTa MPEAIoIAracT pean3aluio TaKuX LHeeH, Kak:
e (QopmupoBaHuE MPEJICTaBICHUNA: O MAaTEPUATILHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJIEHUI NIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleill posn B 0O0ecreyeHuN yCTOWYMBOTO Pa3BUTHS UEIIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, SHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (hopMupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHUH, JIEKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHH, 3aKOHOB H
TEOpUN XHUMHUHU, COBPEMEHHBIX IMPEACTaBICHUN O CTPOEHUMHU BEIIECTBa Ha pPa3HbIX

YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJIEKYJIIPHOM, 0
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TEPMOJMHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHS XUMHYECKHUX
peakuii, 0 XUMHUYECKOM PaBHOBECHUHU, PACTBOPAX U JUCHEPCHBIX cHCTEMaX, 00 00IuX
Hay4YHBIX IPUHIMIIAX XUMAYECKOTO IIPOU3BOCTBA;

dbopMupoBaHue y OOydyaroOlUMXCS OCO3HAHHOTO IMOHUMAaHHS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XMUMHYECKHX 3HAHUM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHON XHMHH, I OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHUM, HMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpOoOJieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHUS, AaHaIW3a W OLUEHKHM C IMO3ULHUA SKOJIOTMYECKOU
0e30MacHOCTH MOCEACTBUI ObITOBOM M MPOU3BOJICTBEHHOU JEATEIHLHOCTH YEJIOBEKa,
CBS3aHHOH C XHMMHYECKMM TIPOU3BOJACTBOM, HWCIIOJIb30BAaHHEM U IepepadOTKON
BEILIECTB;

yriyOJieHHe TPEACTABICHUI O HAyYHbIX METOAaX ITO3HAHUS, HEOOXOAUMBIX IS
NpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U O0BICHEHUSI XUMUUECKUX
ABJICHUM, MMEIIKUX MECTO B NPUPOAE, B MPAKTUUYECKON JEATEIBHOCTH U

HOBCEIHEBHON KU3HU.

B nmnane peanuzanuu EpBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX (PYHKIMM

LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha

er'Iy'6J'IéHHOM YPOBHE 0C06y10 AKTYaJIbHOCTb an06peTa}0T TaKM€ LCJIN U 3aJa4H, KaK:

BOCIIMUTAaHUE YOEKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPUPOJbI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTH TEOPETHUECKUX W MPHUKIAIHBIX HCCIECIOBAHHA B
XUMHH, (OPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKH,

pa3BUTHE MOTHUBALlMM K OOYYEHHIO M MO3HAHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UYEI0OBEUYECKUX [IEHHOCTEM;

pPasBUTUC II03HAaBaTCJIbHBIX HHTEPECCOB, HHTCJUICKTYAJIbHBIX n TBOPYECCKUX
crocoOHOCTeN o0ydarommxcs, (GOPMUPOBAHHE Yy HHUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 U HENPEpPhIBHOMY O00pa30BaHMUI0 KaK YCJIOBUIO YCIEUIHON
npodeCCHOHATBLHON M OOLIECTBEHHON EsTEeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO TPHUPOAOIOIB30BAHUS, PA3BUTHUE
OKOJIOTUYECKOW  KYJNbTYpPBI,  NPHOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HON

3KOJOTHYECKOH JIeATEITHHOCTH.
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OO01mee YUCIIO YacoB, MPEIYCMOTPEHHBIX /I HM3y4eHUS XUMHUH Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero odpazopanusi, cocrabisger 204 yvacoB: B 10 kmacce — 102 gaca (3 daca B

Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZemo).
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COJEP)KAHUE OBYYEHUA

10 KUIACC
OPIAHHUYECKAS XUMMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer ¥ 3HaUeHHE OPraHUYECKONM XHWMHH, NPEICTaBICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BanentHble BO3MOKHOCTH aTOMa yriepoaa. XuMUYecKas CBsI3b B OPraHMYECKUX COCTUHEHHSIX.
Tunel ruOpuaU3aluu aTOMHBIX opOHTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUs KOBaJCHTHOMN
cBsi3U (OOMEHHBINH M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAaJeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKYJax
oprannueckux BemiecTs. [loHsTre o cBOOOJHOM paauKaie, HyKIeo(uiie u 3eKTpoduie.

Teopust crpoeHus opraHuueckux coeauHenuid A.M. bytnepoBa u coBpeMeHHBIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUH.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (HOPMYIBI Pa3IHUYHBIX BHIOB:
pa3BEépHyTasi, COKpamiéHHas, ckenetHas. M3omepus. Buasl wu30Mepuu: CTPYKTypHas,
MPOCTPAHCTBEHHAs. JNEKTpPOHHBbIE OJ(PGEKTHl B MOJEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIyKTUBHBIA U M€30MEPHBIN 3 PeKThI).

[IpencraBnenue o kiaccuuKauu opraHUIecKux BemecTs. [loHsaTHe 0 GYHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonoruueckue panel. Cucremarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenbHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUU.

OKCepUMEHTAIbHBIE METO/Ibl M3Y4YEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYECKUX BEIECTB W MaTepualaMyd Ha MX OCHOBE, OMBITHI IO MPEBpAIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYHpPOBaHUE MOJIeNIel MOJIEKYJI OpraHMYECKHUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii aakaHoB, oOmas (GopMyia, HOMEHKIATypa U M30MEpHUs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, sp3-rn6p1/1zm3aunﬂ aTOMHBIX

opOuTaneit yriepoaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.
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XVMHYECKHE CBOWCTBA AJKAHOB: PEAaKLMU 3aMELICHMs, N30MEpU3alUH, JETUIPUPOBaHUS,
UUKIU3aliy, [HPOJIM3a, KpekuHra, ropeHus. IlpencraBieHwe o MeXaHU3ME peakUuil
paZuKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupoae. CiocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[uknoankanel. O6mas Gopmyna, HOMEHKIATypa U n3zomepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IMKJIOMPONAH, LIHUKIOOyTaH) M OOBIYHBIX (IMKJIOIEHTAaH,
[UKJIOTeKCaH ) [UKI0aNKaHoB. CrocoObl MOy4YeHUS U TPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonornyeckuii psii aakeHoB, oomas GopMyna, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJCKY/ ATKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTaeil
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmeTpuueckas (Iuc-tpanc-) nzomepus. Gusnueckue
CBOICTBa anKkeHOB. XHMMHYECKHE CBOWMCTBA: pEaKIUH MPUCOCAUHEHUS, 3aMEIICHUs B 0O-
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJIMMeEpU3aluu M okucieHus. [IpaBuiio MapkOBHHMKOBA.
KauecTBeHHbIE peakliiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
kymyaupoganuvie). (OCOOCHHOCTH  AJIEKTPOHHOTO CTPOCHHMSI U XUMHYECKHX CBOWCTB
conpsikEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llomumepusanuss conpskEHHBIX JMEHOB.
Crioco0bI mosTydeHus 1 IPUMEHEHNE alTKaJHeHOB.

AnxuHbl. ['oMonoru4eckuil psii anmkuHOB, oOmas GopMmyna, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKHMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
NPUCOEANHEHUS, AUMEPU3alluid U TpUMEpHU3aluu, oKuciaeHus. KucinoTHele cBOICTBa ajIKMHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KaduecTBeHHBbIE peakiMM Ha TPOHHYIO CBsi3b. CrocOOBI
MOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuiecKue yriieBoJI0oposl (apeHsl). ['omomoruueckuit psiji apeHos, obrias hopmyina,
HOMEHKJIaTypa U MU30MepHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH30J1a.
®uznyeckue CBOWCTBAa apeHOB. XHMMHUYECKHE CBOWCTBAa OEH30Ja M €ro roMOJIOTOB: peakluu
3aMelleHusl B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM paJMKalie, PEeaKklUUu MPHUCOEIUHEHHUS,
OKHCIIEeHHE ToMoJoroB OeH3ona. Ilpeacrasienue 06 opueHTHpYIOLIEM NeHCTBUN 3aMecTuTeneit
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE ATKUIbHBIX PajUKaioB, KapOOKCHUILHOW, THIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctuposna.  CrocoObl  MOMy4eHHS W NPUMEHEHHE  apoOMaTUYeCKHX

YTJIEBOJIOPO/IOB.
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[Mpuponusiii ra3. I[lonyrueie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHI, KaTaTUTUUYCCKU), pUGOpPMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHECHUE B IPOMBINIIICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXAY Pa3IMYHBIMU KJIAaCCaAMH YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIy, LHUAHOTPYIIy, amuHOrpymmy. JlelicTtBue Ha
rajoOreHNpoOn3BOIHBIE BOJHOIO H  CIHUPTOBOrO  pacTBopa WENOUHM. BaaumoperncrtBue
JUTaJOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHuYecKUX COEAUHEHMSIX.
Hcnonp30BaHrEe TajlOTeHIPOM3BOJHBIX YIJIEBOAOPOJIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX IpPEBpalllEeHUui: H3y4YeHHE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEaKIM
YIJIEBOIOPOAOB Pa3MYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHJIeHa C AaMMHAuyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTtBeHHOE OOHApYXKEHHE YIJIepoJa U BOJOPOJAa B OPraHUYECKHX BEIIECTBAX,
NOJydeHUE AITHJICHA M H3YYEHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ KoJulekuusmu «HedpTp» u
«Yromp», ¢ oOpa3namMu IJIacCTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckme coelMHeHUs .

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHEe MOJeKysl (Ha HpUMepe MeTaHoja u
sTa”ona). ['omonornyeckut psia, obuias popmyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
®u3nyecKkue CBOWCTBA MPEAENbHBIX OJHOATOMHBIX CHOUPTOB. BOAOpOAHBIE CBS3M MEKIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakUWU 3aMEelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPIraHUYECKUMHU U HEOPraHUYECKUMHU Kucinotamu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE crUPTHL. [leiicTBHe 3TaHONAa M MeTaHOoJa Ha OpraHU3M YeloBeKa.
CnocoObI Moy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie adupsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3HUECKUX M XUMHUYECKHX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: pEaKlMU 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYEeCKUMU

KHCJIIOTAMU, KaYC€CTBCHHAs PCAaKIUd HAa MHOTIOATOMHBIC CITMPTHI. Hpe,[[CTaBJIGHI/Ie 0 MCXaHU3MCEC
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peakiuii Hyki1eopuIbHOTO 3amenieHus. JleiicTBue Ha opraHusM yenoBeka. CrocoObl moTydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MONEKYJIbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U OEH30JIBHOTO fAJIpa.
Owusnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB ¢eHona. KayecTBeHHBIC
peakiuu Ha QeHona. TokcuuHOoCTh ¢eHona. CrocoObl MonydeHus W NpUMEHeHHe (eHoa.
®enondpopManbaeruaHas cMoa.

KapOoHuibHble COEIMHEHUST — aIbJerujbl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHMIIBHON rpymmbl. ['oMonOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyrna,
U30MEpPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA aJbJErMJ0B M KETOHOB. XUMHUUYECKHE
CBOMCTBAa aQJIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKHCIEHUuE albIeruaoB,
KaueCTBEHHbIE peaklMu Ha anpierufpl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX
IpelenbHbBIX KapOOHOBBIX KHUCIOT. BomoOpoaHbie CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIIOT. XWMHUYCCKUE CBOWMCTBA: KHCIIOTHBIC CBOWCTBA, PEAKIUS ATCPUDUKAIMH, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbHMHOM KuCHOTHL. [loHsTHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCHUKApOOHOBBIX KHUCIOT. [IpeacraBurenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAs, OJICMHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJTyYEHUs U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U WIEJTOYHOU Cpelie.

Kupsl. Ctpoenue, puznueckue U1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKHU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpBUT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaceHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX U  alNbJErHJAHONW TpYII, COUPTOBOE U

MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
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opranu3ma. Jlucaxapuael: caxapo3a, MajbTO3a M JIaKTO3a. BoccTaHaBIuBawIINE U
HEBOCCTaHABIIMBAIOIINE Jucaxapuiibl. ['maponu3 nucaxapuzioB. HaxoxaeHue B mpuposie H
npuMmeHenue. Ilonucaxapuapl: Kpaxmall, TJIMKOT€H U Ieuioio3a. CTpoeHrne MaKpOMOJIEKYJ
KpaxMmasia, TJUKOT€Ha U IeJUTtojI03bl. (Du3nueckre CBONCTBAa Kpaxmaja M IEJUTIOJIO3bI.
XUMHYECKUE CBOWCTBA Kpaxmaja: TMAPOJIM3, KAaYECTBEHHAs PEaKIus C HOJAOM. XHUMHYECKHE
CBOMCTBA IICJUTIOJIO3BI: TUIPOJIU3, ToJydeHrne 3pupoB 1euitono3bl. [ToHaTrne 00 HCKYyCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCIepUMEHTaIbHbIE METO/bl M3YyYEHHUS BELIECTB M WX IMPEBPAIICHUIN: PaCTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJIE, B3aUMOJCHCTBHUE STaHOJIA C HATPUEM, OKHUCICHHUE 3TUIIOBOTO
CIIUpPTa B aJbJIETU]I HAa PACKAJIEHHOM MEAHON MPOBOJIOKE, OKHUCJIEHHUE HTUIOBOTO CIHUPTA
JUXPOMATOM Kajausl (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHAIIOB), KAYECTBEHHBIC PEAaKIIMU HA
anpaeruabl (¢ ruapokcuaom auammuncepeopa(l) u ruagpokcunom meau(ll)), peakus rmunepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa TiroKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelcTBie Kpaxmana ¢ HOJIOM, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 33J1a4 110 TeMaM «CrupThl U peHombl», «KapOoHOoBBIe KUCTOTHI. CII0KHBIC
pUPBD».

A3oTcoepkaiue OpraHudeckue coeJuHeHusl.

AMHHBI — OpraHM4YecKue IPOM3BOJHBIE amMmuaka. Kiaccudukanus aMHUHOB:
anudaTuyecKkue U apoMaTHUECKUe; NMePBUYHbIC, BTOPUUHBbIE U TpeTUuyHble. CTPOCHUE MOJEKYI,
obmas ¢gopMyna, U30oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XUMHUYECKOE CBOMCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHME, B3aMMOJICHCTBHE TMEPBUYHBIX
aMHHOB C a30THUCTOM KUCIOTOM. COlM anKHIaMMOHHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTHieckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BIIMSIHUE TPYIINl aTOMOB B MoJieKyje aHuiauHa. OCOOCHHOCTH XUMHUYECKUX CBOWCTB aHHIIMHA.
KauectBennsie peakiiuu Ha aHWIKMH. CHOCOOBI TMONMYYEHUST M TPUMEHEHHE amudaTUUeCKuX
aMuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH30JIa.

AmuHokucinotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMHUHOKHUCIIOT: TTHIUH, alaHuH. Dusnyeckrue CBOMCTBA aMHUHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TMOJUKOH/IECHCAIINH,
0o0pa3zoBaHMe TMENTHUIHON CBs3U. bruonorndyeckoe 3Ha4eHHE aMUHOKHCIOT. CHHTE3 M THAPOIH3

OCITUI0B.
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benku kak mpupomHbie monuMephl. llepBuuHasi, BTOPUYHAsS W TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JIEHATYypallus, KaueCTBEHHbIE peaklud Ha
OenKH.

DKclepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBPAIICHUI: pacTBOpEHHUE
OeNKkoB B BOJIE, JCHATYpalusi OCTKOB MPH HarpeBaHUU, I[BETHBIC PEAKIIMU HA OCIIKH, PEIICHUE
SKCIIEPUMEHTANBHBIX 3a7lad M0 TeMaM «A30TcojepkKalllie OpPraHUYeCKUe COCIUHEHUS» U
«Pacno3HaBaHue OpraHM4eCcKUX COCTUHEHHI.

BbICOKOMOIEKYJISIPHBbIE COEIMHEHMS.

OCHOBHBIC TIOHSITUS XUMHH BBICOKOMOJICKYJISIPHBIX COCTUHEHHI: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpHU3alUH, CpPeaHsAs MoJyieKyaspHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOTMMEPH3AIIHs U MOJIUKOHICHCAIINS.

[TomumepHbIE MaTepHabl. [TmacTmaccer (monmaTHIIEH, TIOJTUTTPOTIHJICH,
TOJMBUHUIXJIOPHU]I, MOJTUCTUPOT, HOJMMETUIMETAaKPHJIIAT, NOJMKapOOHATHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepadoTka MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHBIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crneuuanbHOro  Ha3HaueHUs (TeyoH, KeBlap, dSIEKTPOIPOBOASIINE
MOJIMMEPHI, OMopa3znaraeMble TOJTMMEPHI).

DKcrepuMEeHTATbHBIE METO/Ibl M3YYEHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHUE C
oOpa3lilaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, Kay4dyyKOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHueE MIACTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxnenrne MonekyisspHOi (GopMyIIbl OPraHMYECKOTO COSTUMHEHHS 10 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOISIIUX B €r0 COCTaB, HAXOXXICHWE MOJIEKYJSIPHON (OPMYIBI OpraHUYECKOTO
coeHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MIPOYKTOB PEAKIIUU W/WUIH UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYeCKOTO BEIIECTBA HAa OCHOBE €T0 XWMHYECKHX CBOWCTB HJIM CIIOCOOOB MOYyYCHHS,
OTIpeNIeJIeHUE JTOJTU BBIXO/Ia IPOIYKTA PEAKIIMH OT TEOPETUIECKH BO3MOKHOTO.

Me)KHpCIlMCTHBIC CBA3H.
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Peanu3zanus MeXIpeIMETHBIX CBS3€ NPU M3Y4YE€HHMU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak U
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TOHATHS: SIBICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHs,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKkanus, HAOJIOJCHHE, M3MEpPEHHE, SKCIIEPHUMEHT, MOJEIb,
MOJIeJIUPOBaHUE.

®usuka: marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKylla, IHEPreTHYeCKUu
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIIecTBa, (PHU3NUYECKUE BEIIMYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, o6uochepa, MeTabonM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NUTaHUSA, OpOXeHUE, (POTOCHHTE3, JbIXaHHE, OCJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hpie HCKOMaeMbIe, TOTUIHBO.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIME CPE/ICTBA,

MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBblE 4YHCIIA. ODHEPreTHUYECKUE YPOBHH U TOAYPOBHH. ATOMHBIE
opburanu. Krnaccudukarms XMMHUUECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB 110 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(QUIypalud aTOMOB 3JIEMEHTOB
NEpPBOro—4eTBEPTOro IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmudeckux saeMeHToB [I.M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHYECKHX
DIIEMEHTOB C COBPEMEHHOW TEOpHEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyNIaM U
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuyeckasi cBsi3b. Buabl XMMUYECKOW CBSI3U: KOBAJIECHTHAs, MOHHAs, METaJNINYeCKas.

MexaHu3MbI O6p330BaHI/I$I KOBAJICHTHOU CBSI3U: OOMEHHBIM M HOHOpHO-aKHeHTOpHLIﬁ. 3Hepr1/151
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U IuHA CBs3U. [1oNnspHOCTh, HANPaBICHHOCTh U HACHIIIIAEMOCTh KOBAaJICHTHOU CBsi3U. KpaTHbie
cBs3u. Bogoponas cBsizb. MexKMOIeKyIsIpHbIe B3aUMOACHCTBHSL.

BaneHTHOCT, W BaJieHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOSHUEM (HAa MPUMEPE COCAMHECHUU AJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBienne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

BemecTBa MOJEKYISIPHOTO W HEMOJEKYISIPHOTO CTPOSHUsS. THIBI KPUCTALUTHYECKUX
pemETOK (CTPYKTYp) M CBOMCTBA BEIECTB.

[TonsiTre o nucnepcHbIx cucreMax. Mctunnabie pactBopsl. [IpeacTraBnenue 0 KOMITOHAHBIX
pactBopax. CrocoObl BBIpaKEHHUS KOHIICHTPAIMU PACTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTBOope, MOJIApHAsh ~ KOHIICHTpamus. HachllieHHbIE ©  HEHACHIIICHHBIE  PACTBOPBI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJICITBHBIX MPEACTABUTEIICH HEOPTaHUICCKHIX BEIICCTB.

Knaccugukanus XuMUYeCKUX peakifii B HEOPTaHUUECKOW U OPTraHUIeCKON XUMHH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXpaHEHHsI M MPEBpAIICHUS SHEPTUU NPU XUMHUYECKUX
peakiusix. TernoBbie 3 PeKThl XUMUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHBIX (PakTopoB. ['oMOreHHBIC
U TeTepOTreHHbIE peakiuu. Katanu3 u kaTaan3aTopsl.

OOpatumbie © HeoOpaTHMblE peaklud. XUMHUYeckoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DakTOphl, BIUSIONIME Ha TOJIOKEHHE XMMHUYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JaBICHHEC W KOHIICHTPAIIMH BEIIECTB, YYACTBYIOIMX B peakmuu. [Ipunimm Jle
[Tarense.

OnexrponuTrueckas gucconuanus. CuiapHBIE W clladble  IeKTposinThl. CTeneHb
mucconnainuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAas, HEHTpaibHAas, MIeN0oYHas. BomopoaHblii
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHOro ooOmMeHa.

OKHCITUTENIEHO-BOCCTAaHOBHUTEIbHBIC peaknuu. CTerneHb OKUCIeHHus. OKUCIHTETh |
BOCCTAHOBUTENb. [IpOIECCHl OKWCIECHUS WM BOCCTAHOBJICHHS. BaKHEHIIMEe OKHUCIUTEIH U
BOCCTaHOBUTENHU. MeTOJ] 37IEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIeCTB M WX MPEBpAIICHUIA: pPa3lI0KEeHUE

MNEpoKCHaa BOJOpPOAa B MPUCYTCTBHU KaTalinu3aTopa, MOACIU KPHCTATINIMYCCKUX peI]_IéTOK,
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NPOBEICHUE pEAaKUUH MOHHOIO OOMEHa, OIpeJesieHHe CpeAbl pacTBOPOB C  IMOMOIIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMYECKOH PEaKIuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannveckasi XumMusi.

ITonoxenue HemeramwioB B Ilepmoanueckoil cucreMe XuMUYeCcKHX 3ieMeHTtoB [I.M.
MenneneeBa M OCOOCHHOCTH CTPOCHHMsSI HMX aToMOB. DU3NYECKHE CBOICTBA HEMETAaJUIOB.
AJoTponusi HeMeTauIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

Bopopona. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHUE CBOMCTBA: PEAKIMU C METAIaMH U
HEMEeTaJlJIaMH, BOCCTAaHOBUTENIbHBIE CBOKCTBA. [ napupl. TOMIUBHBIC 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHYECKUe
cBoiictBa. ['ajmoreHoBozoponbl. BaxHeillmue KuciopoicoaepKaliue COEIUHEHHUS TajOoreHOB.
JlaGopaTopHbIe U MPOMBIIICHHBIE CIIOCOOBI MOIYYEHHUs TaloreHoB. [I[puMeHeHne rajloreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ousnyeckue U XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga M o030HA. OKCHABI U
TIEPOKCHIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCTOTHl U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucioThl. [IpumeHeHue cepbl U e€
COCTUHEHUH.

A3zor. Haxoxnenue B mpupojnie, crnocoObl MONMy4deHHs, (PU3MUECKHMEe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpUAbL. OKCUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
ya00peHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MONy4eHHs, (HU3UUECKHE U XUMHUYECKHE
cBoiictBa. Dochunaer u Qochun. Oxcuasl dochopa, dochopHas kuciora U e€ COJu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. dusznyeckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BeIIeCTB, 00pa3oBaHHBIX yriepomoMm. Oxcuna yriaepoma(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiu. AKTUBMPOBAHHBIM Yroib, aacopOLus.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHMe TpPOCTBIX  BEILIECTB,

06pa3OBaHHBIX Yrjepoaom, 1 €ro COCIUHECHMI.
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Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTy4eHus, (Gu3ndeckue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHui. CTEKII0, €ro MojJy4yeHue, BUIbl CTEKIIA.

[Tonoxenue metamio B [leproanueckoll cuCTeMe XUMUYECKUX 1eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTaJutoB. O0mue Gu3nueckue CBOMCTBAa METAILIOB.
[TpumeHneHre MeTalIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DIEKTPOXUMUYCCKUNA PpsAJl  HampsDkeHUH MerauioB.  OOmme CcrnocoObl  MOJYYECHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, JeKTpomeTautyprus. Ilondarue o koppo3uun
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: monydenue, puanveckrue U XMMHUECKHUE CBONCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaxkrtepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucteMbl XUMHUYECKHX
9JIeMEHTOB. MarHuii ¥ KaiblMii: ToJdy4YeHue, (QU3NYeCKue U XUMHYECKHE CBOMCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHUI: TIOJy4YeHUE, (U3UUYECKHE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeArHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOounbsix mnoarpynm (b-rpymm) Ilepuomuueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMma U ero coeuHeHu. OKCHUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U quUXpoMaTthbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
ITosryueHne u npuMEHEHUE XpoMa.

®usnyeckue MW XHMMHMYECKHE CBOMCTBA MapraHiia M €ro COEIMHEHMH. Baxueinmme
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) nu mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

duznyeckue U1 XUMUYECKUE CBOMCTBA JKele3a U €ro coequHeHni. OKCUbI, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

du3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonyyenne n npumeHenrne
MeIU U €€ COCTMHEHNM.

[{unk: monmy4yenue, Gpu3NdecKre U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBONCTBA OKCHIA

U TUAPOKCHU A TUHKA, THAPOKCOKOMIIJICKCEI IIMHKA. HpI/IMeHCHI/IC IIMHKA U €r0 COeAUHEHMI.
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OKcliepUMEHTAbHBIE METOJAbl HM3y4YeHHs BEIIECTB W HUX IMpEBpallleHUil: H3ydeHue
0o0pa3loB HEMETaIoB, ropeHue cepsl, (Gocdopa, xKeneza, MarHuss B KHUCIOPOJE, U3ydEeHUE
KOJIeKIMM «MeTajulbl M CIUIaBbD», B3aUMOJCHCTBHE ILENOYHBIX M IIEIOYHO3EMEIbHBIX
METAJUIOB C BOJOW (BO3MOXKHO MCIIOJIB30BAaHHME BHJICOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJe3a ¢ pacTBOPaMHM KHCIIOT U IIeJ0oYeil, KayeCTBEHHbIE PEaKlMU Ha HEOPraHWYeCKUE aHUOHBI,
KaTHOH BOJIOPO/ia U KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE I'MJIPOKCUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMH KHUCJIOT U IIEJI0YeH, pelleHne 3KCIEePUMEHTAIBHBIX 331a4 o TeMaM «l ajmoreHsi»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MerTasutbl TOOOYHBIX TTOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumun B o0ecrieyeHMH yCTOWYMBOIO pa3BUTHUS yenoBedecTBa. [loHATHE O HAyUHBIX
METOJax TMIO3HAHMS ¥ METOJAOJIOTUM HAy4dyHOro HCCieqoBaHus. HaydyHble NpHHIUIIBI
OpraHu3ali XUMHYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CTIOCOOB! MOMYYCHUS BAKHEUIITHX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoia). [IpoMblnuieHHbIe
CHocoObl MOJTYYEHHUSI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nocyuencTus. Posib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi W 3740poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBmia HCHOIB30BaHUS
JIeKapCTBEHHBIX IpenapaToB. Pojab XUMHUU B Pa3BUTUU METULIMHBI.

XUMUS LM OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIe 100aBKU. Poib xumun B obecrieueHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckne m mapgromepHbie cpenctBa. beitoBas xumusi. [IpaBuia Ge3omacHOro
UCIIOJIb30BaHUS MpenapaToB ObITOBOM XMMHUU B MIOBCETHEBHOMN JKHU3HU.

XuMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMUS B CEIbCKOM X03stiicTBe. OpraHnveckrne 1 MUHEpalIbHbIE YI0OpEeHNSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPAacKH, CTEKIIO, KepaMuka. Marepuaibl
JUTS DIIEKTPOHUKH. HaHOTeXHOTOTHH.

Pacuérnbie 3anaumn.

Pacuéthl: Macchl BemiecTBa MM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, MacChl (00bEMa, KOJIIMYECTBA
BEleCTBa) MPOJIYKTOB pPEaKIMH, €CIM OJHO U3 BELIECTB HMMEEeT NpHUMecH, Macchl (00BEMa,
KOJINYECTBA BEIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHJE pacTBOpa C

ONpeAcNEHHON MacCOBOM JOJE€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JOIM W MOJISIPHOU
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KOHIIEHTpAllUM BEILIECTBA B PacTBOpPE, IOJIM BbIXOAA IPOJYKTa pEaKUUU OT TEOPETUUYECKU
BO3MO’KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xmacce oCyIIeCTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHATUMN, IPUHATHIX B OTJENBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO1e ecTeCTBEHHO-HAy4YHblE IOHATHUSA: SIBJICHUE, HAydHbIH (akT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCUpUKAIMs, TEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
AKCIEPUMEHT, MOJIENb, MOJIETTUPOBAHUE.

®uspka: marepusi, MUKPOMHD, MAKpOMHpP, aTroOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOIBbl, PAAMOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YpOBEHb, BEILIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, WJCAIbHBIA ra3, (U3NYECKUE BEIUYMHBI, EIUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPT U, Macca.

buonorus: knerka, opraHusM, OJKOocucTema, Ouocdepa, MeTaOOIU3M, MaKpo- U
MHUKPORJIEMEHTBI, OEJIKU, >KUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTHI, ()EPMEHTHI, FOPMOHBHI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLINBO, PECYPCHI.

TexHonoOrus: XUuMUYECKasi MPOMBIIUIEHHOCTh, METAJULYPrusi, CTPOUTEIbHBIE MaTEpUAbI,
CEJIbCKOXO35MCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIJIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, MIPOU3BOJICTBO

KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA ITPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O XUMHMHU HA YI'JITYBJIEHHOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIONIME COCTABIISAIONINE: OCO3HAHNE OOYUYaIOMIMMUCS POCCUHCKOM TpakIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIMYMe€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M CIHOCOOHOCTh  OOydarouuxcs
PYKOBOJICTBOBATHCSl MPHUHATHIMUA B OOIIECTBE IMpaBHJIaMH M HOPMaMH TOBEICHHUS; HaIH4YUeE
IIPAaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE
IUTaHBI.

JIMuHOCTHBIE Pe3y/bTaThl OCBOCHUS INperMeTa «XHUMHUsA» OTPaXKaroT COPMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3zoBaTenbHON AESTEIHHOCTH.

JIMuHOCTHBIE PE3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIbHOCTU 00yUaroIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHON 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaKaaHCKOro BOCIIMTAHMS

0CO3HaHMsI O0YYAIOLMMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUs K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEUECTBEHHOU

XHUMHH;
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YBa)KEHHUsI K MpPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH U TMPAKTHUYECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HJIUTENbHBIX HAOIIOACHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpECa U I1I03HABaTEJIbHBIX MOTHBOB B IIOJIyYEHHH M IOCIEAYIOIIEM aHaJIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYallud, CBSA3aHHbIE C XUMUYECKUMH SIBICHUSAMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA OCTYIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

MOHMMAHUSA LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIPaBHII OE€30MacHOr0 OOpalIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU, B TPYJIOBOM 1€ TEIBHOCTH;

MOHMMAHUA LEHHOCTH TPaBUJI WHAMBHAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TMOCJIEJCTBUI M HENPHUATHS BPEIHBIX NpPHUBBIYEK (YHNOTpEOJIEHUS alKOTroJId,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENIbCKOW JesITEeIbHOCTH,
0OLIECTBEHHO OJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B pELIEHUU MPAKTUUYECKHX 3a/lad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEecCHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TpyJla ¥ pe3yibTaTaM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIMBUIYaJbHOW TpaeKTOpUH 0O0pa3oBaHUS,
Oyaymeit npodeccun U pealn3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:
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HKOJIOTHYECKH 11e7IECO00Pa3HOr0 OTHOUICHUSI K MPUPOJE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

IOHUMAaHMs IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIIeM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMAIIBHOM CPEIbL;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKEHUN XUMHHU JIJIsl PELLICHHUS BOTIPOCOB
palMOHAIBHOIO IPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPHUATHS IEHCTBUI, IPHUHOCAIIMX Bpel OKPYXKarolled IPUPOIHOM cpele,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEHCTBUM U NIPEJOTBPALLATD UX;

HaJIM4YUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCS HMMH B
MI03HABATEIBHOW, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOSATH HJIEOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00LIECTBEHHON IPAKTHUKH;

NOHMMAHUS CHEIU(PUKA XHMUM KaKk HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MHUpPE KaK O €AMHCTBE IIPUPOJABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnH MpobiieM COXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMHM JJIs COBPEMEHHOM IUBMWIM3ALMHU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpPBI, B pEIIEHUH IT100aTbHBIX TPOOIEM YCTOMUMBOIO pa3BUTHS YEIOBEYECTBA — CHIPbEBOI,
HHEPreTUYECKO, NHUIIEBOH M SKOJOTMYECKOW O€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTMYeCcKd KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUA,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUSI JielaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELIeHUs TpodeM

B pCAJIbHBIX XU3HCHHBIX CUTYyallUuAX,
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MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mnpodeccuoHambHON

JACATCIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIle pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01rero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (POPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXTpeIMeTHbIC) OO0ICHAYYHBIE TIOHATHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepwus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAy4HBIA (aKT, MPHHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHHUBEpCATbHBIC yueOHbIe JIEHCTBUS (mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC,
perynsTuBHbIC), obecreunBaronyie (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00y4aroIInuXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HUCIOJIb30BaTh ~ OCBOCHHBIC  MEKIUCIUIUTMHAPHEBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAIbHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU

MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA JEUCTBUSMU.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh IENN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JTOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIIEIAThH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh

COOTBETCTBYIOIINEC MOHATHUA JIA 00BSICHEHHS OTACJIBHBIX q)aKTOB u SIBJIGHI/Iﬁ;
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BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBIMBATh IPUYUHHO-CIICACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKICHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

IPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMHdeckas (opMmylia, ypaBHEHHE XHMHUYECKOH pEakiMu — TpPUd pEIIeHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aJa4, NPUMEHITh Ha3BAaHHBIC MOJEJbHbBIC MPEACTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHA;

dbopMynupoBaTh IENM M 3aJa4d  HUCCJICIOBAHMS, MCIOJIb30BaTh IIOCTaBJICHHBIE W
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
IUTst POPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M IPOIECcCca, CaMOCTOATEILHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHMUYECKOH HCCIEeI0BAaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB [TO3HAHMSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HWHGOpMAIMK  (HAYYHO-TIOMYJIsIpHAS
auTeparypa XHUMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE TocoOus, pecypchl HHTepHeTa),
aHAIM3UPOBATh HWHGOPMAIIMIO PA3NIUYHBIX BHUIOB W (OpPM TpENCTaBICHUS, KPUTHUYECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMpoOChl W MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpE
nHpopmaIu, HeoOX0MMOM TSI BRIMTOJTHEHHUST YI€OHBIX 3a/1a4 OMPEICTEHHOTO THTIA;

NpUOOpPETaTh OMBIT KCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U

Pa3JIMYHBIX TOUCKOBLIX CUCTEM;
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CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY TpencTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIB30BaTh HAYYHBIA SI3BIK B KA4eCTBE CPEICTBA NpU padoOTe C XUMHYECKOH
uH(poOpMaIlMel: TPUMEHSATh MEXIpeAMeTHbIC ((U3NYECKHEe W MaTeMaTHYeCKHe) 3HAKU U

CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOl TeMbI B X0/1€ AHAJIOTa /WU JUCKYCCUH,
BBICKA3bIBaTh UJieH, OPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTENLHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAUUEH pe3yibTaTOB I103HABATEIBHOM JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPU  BBIIOJHEHUH XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanuu y4eOHOro mpoekTa, U (OPMYIHPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX

UCCJIEIOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B X0 00CYX/IeHUs 1 OOMEHAa MHEHUSIMH.

PeryisiTUBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4eHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYHIICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHaJIM3a U CAMOOILICHKH.

MNPEIAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yNbTaThl OCBOSHUS MPOTPAMMBI IO XUMHUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUs BKIIOUAIOT crenuuyYecKkue s y4eOHOro mpeaMera
«XuMusl» HaydHbIC 3HAHMS, YMEHHUS U CHOCOOBI JACHCTBUN MO OCBOCHUIO, WHTEPIIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHMMA, BUBI JEATEIBHOCTH MO MOTYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO

3HAHUI B PAa3JIMIHBIX y‘IC6HBIX CUTyallusdAX, a TAaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyallUAX,
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CBSI3aHHBIX C XuUmuei. B nporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YJbTAThbl MPCACTABJICHBI I10

rogaM U3yUCHUA.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsDh OTPAKaIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYEHUHU OPraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOoJIi B 00eCleueHUN YCTOHYMBOIO pa3BUTHSI YEJIOBEUECTBA B
pEelIeHUH MPOOJIEeM 3KOJIOTMYECKOM, IHEPreTUYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOCCIICUCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YelOBeKa, a TakKKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHS — XUMHYECKHI DJJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSIHHS aToMma, TMOpHIM3alus aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIEHUS,
XUMHYECKasi CBs3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIA O0O0BEM, YIJIEPOJIHBIA CKEJIET,
byHKIIMOHAIbHAS TPYIIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYThIE, COKpalIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOIA- M a30TCOAEpIKAIINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUSI MacChl BEIECTB, 3aKOH
COXpaHEHUS] M TPEBPAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XUMHUH, MHUPOBO33PEHUECKHUE 3HAHMS, JISKAIINE B OCHOBE IMOHHMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHYECKHX SIBJICHUW; TPEACTABICHUS O MEXaHU3Max
XAMHMYECKUX pEaKUUid, TEPMOAMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX  UX
MPOTEKaHUs, O B3aUMHOM BIIMSHMM aTOMOB M TPyHI aTOMOB B MOJIEKYyJax (MHIYKTHUBHBIN U
Me3oMepHbIi dddexTr, opueHTanThl | 1 Il poxa); dakromornyeckue cBeACHHS O CBOWMCTBAX,
COCTaBe, TOJYYCHUH B 0€301TaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JEATeIbHOCTH YENOBEeKa, OOIMMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO

IMPONU3BOACTBA (Ha OpuMEpe IMPoOnU3BOACTBA METAHOJIA, nepepaGOTKH He(bTI/I);
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c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKN TOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY ISl COCTABIICHHS MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKHX BEIIECTB;

COCTaBISITh ypaBHEHUS XHUMHUYECKUX pEaKUUMid M  pacKphlBaTb UX  CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUi  MMOCPEICTBOM COCTABIICHUS  JJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUIA;

W3rOTaBIMBATh MOJEIM MOJEKYJT OpPraHMYeCKHWX BEIIECTB JUIS WJUIIOCTPALUU  UX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUH: YCTaHABINBAThH PUHAICKHOCTh U3YYCHHBIX OPraHUYEeCKIX
BEIIECTB 0 X COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KIacCy/Tpylie COeIUHEHU, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIC Ha3BaHUs
JUISL  OTACTBHBIX TIPEJCTABUTENICH OPraHWYeCKUX BEIIECTB (ITWICH, AalleTHIICH, TOJYOII,
JIALEPUH, STUJICHTINKONIb, (eHow, QopMalbaerua, aneTalbIeru]l, areToH, MypaBbUHAs
KHCTIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJECHMHOBAs, MaJIbMHUTHUHOBAS KHCIOTbHI, TJIHIIMH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c()OPMHUPOBAHHOCTh YMCHHS ONPEACIATh BUJ XHMHUYECKOW CBS3M B OPraHUYECKHUX
coeMHEHUX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U T-CBSA3b, BOJAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BemiecTB A. M. bytiepoBa myist 00bsSICHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c()OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBONCTBA THITMYHBIX TPECTABUTEIICH Pa3IMIHBIX KIIACCOB OPTAHMUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, ANbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMHHOKHCJIOT, OCITKOB, YIIIEBOAOB (MOHO-, IU- M ITOJIMCAXaPHJIOB),
WUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX

XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;
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c(OPMHPOBAHHOCTh yMEHHUS TIOATBEPXKIAThb HA KOHKPETHBIX MpPHUMEPax XapakTep
3aBUCUMOCTH PEAKLIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPAaTHOCTU U THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUSA @TOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MmepepadoTKH W MPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB EPEepabOTKH;

c(OPMHPOBAHHOCTb BJIAJIEHUS] CHCTEMOM 3HAaHUM O €CTECTBEHHO-HAy4HbIX MeToJax
NO3HAHUS — HaONIOIEHUHU, W3MEPEHUH, MOJEIMPOBAHUM, OHKCIEPUMEHTE (PEaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATH 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITEeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O0OOILEHHE, CHUCTEMaTH3alluio, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUsI CBOMCTB BELLIECTB M XUMUYECKUX PEaKIU;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMHU U
IpPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
IOHUMAaHMs CYHIHOCTH MaT€pHaJbHOI'O €IMHCTBA MHPA, UCIOJIb30BATh CHUCTEMHBIC 3HAHUS IO
OpraHMYECKON XMMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUI, NUMEIOLUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHMUH: MPOBOAUTH PACUYETHl IO XUMHUYECKMM (opMmyraMm u
YPaBHEHMSIM XMMHUYECKUX pEeaKLUil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXACHUI0O XMMHUYECKON (POpPMyIbl BEIIECTBAa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, aHAIW3UPOBATh U OLEHUBATh C MO3UIMN
HKOJIOTMUYECKON O€30MacHOCTH MOCHEACTBHUSI OBITOBOW M MPOU3BOJACTBEHHOW JEATEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TIepepabOTKOM BEIIECTB, HCIOJIb30BAaTh TOJYyUYEHHbIE 3HAHUS IS
HNPUHSITHS TPAMOTHBIX PEIIEHUN IPOOJIEM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUM: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
HKCHEPUMEHT (TIOJIyuYe€HHE U U3yuYeHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIECTB,
pellleHrne HSKCHEPUMEHTANIbHBIX 33/Ja4 [0 paclO3HABAaHMIO OPTraHWYEeCKHUX BEIIECTB) C
coOio/ieHeM TpaBuil  Oe3omacHOro  oOpallleHHssT C  BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCIEJOBAHUSA, NMPEICTABISATh B pasiIu4yHONl (opme

PE3YIbTAThI OKCIICPUMCHTA, aHAJIU3UPOBATH ¢ OLICHUBATDh UX TOCTOBCPHOCTD,
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c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MpaBWila HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOH
JEATEIbHOCTH B LEJSAX COXPAaHEHUs CBOETO 3J0pPOBbs, OKPYKAIOIIEW MPUPOIHON Cpelapl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHUYECKOI'O JAECUCTBMSI HA KHUBBIE OPraHU3MbI ONPEIEIEHHBIX
OpraHWYECKUX BELIECTB, TOHUMAs cMbIci nokazatens 1K

AHAIM3UPOBATh  1EIECOOOPAa3HOCTh  NPUMEHEHHsS ~ OPraHMYeCKHUX  BEIIECTB B
MNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS COOTHOILICHUS PUCK-TIOJIB3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, VHTEepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATH XUMHUYECKYIO
uH(popMaLnio, rnepepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUU C IOCTABICHHON yueOHOMU
3a/1auen.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHUN: O MAaTEPUAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U II03HABAEMOCTH SIBJICHUH MPUPOJIbI, O MECTE€ M 3HAYEHHH XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poiiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUYeCKO M THIEeBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/1aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PalMOHAIBHOIO
IPUPOONOIB30BaHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphl YeNIOBEKa, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO U IPUPOTHON Cpeie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJIATAOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAst 000JI0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANH, OCHOBHOE W BO30YXJAEHHOE COCTOSHHS aroma, THOpUAM3AIus
aTOMHBIX OpOuTaslel, HOH, MOJEKYla, BaJEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCIICHMsI, XHMMHYecKas CBs3b (KOBaJeHTHAas, WOHHAas, MeTaJulndyecKas, BOJOpPOJHas),
KpUCTAJIIMYECKass pelEéTKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] ~ AMCCOIMAINS, CTENeHb JMCCOLMALMM, BOJOPOJHBIA  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TETUIOBOM APPEKT XMMUYECKON peaKIMH, CKOPOCTh XUMHUECKOM
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN

quccounanuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpAaHEHUsS MacChl BELIECTB,
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3aKOH COXPaHEHMs U MPEBpAlllEHUs] SHEPIMM IIPU XMMHUYECKHUX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI A3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIUME B OCHOBE IIOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJIIPHOM M HAJMOJICKYJIIDHOM YPOBHSX; IIPEIACTaBICHUS O MEXAHU3Max
XUMHUYECKMX PpEaKklUMi, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEDHOCTAX MX
IIPOTEKaHUsA, O XMMHYECKOM DPABHOBECHH, pacTBOpax M  JHUCIEPCHBIX  CHCTEMax;
(aKTOJIOrHUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJyYCHHH M 0€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JEATEIBHOCTH YeJIOBEKa,
OOIIMX HayYHBIX IPUHLUIIAX XUMUYECKOT0 TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aUMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONHCAHUM HEOPTraHWYECKHUX
BEILIECTB U X MPEBPALLICHUN;

c(OPMHPOBAHHOCTh YMEHHsSI UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIS COCTABJICHHS
dopMyn BelIeCTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaiibHbIe Ha3BaHHsI OT/ICIIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX, BUJ XMMHUYECKOH CBS3U (KOBaJIEHTHAs, WOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITIMUYECKOH PeIIETKH KOHKPETHOT'O BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIaCCU(PULUPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHUE pEaKLMU IO PA3IUYHBIM NpPU3HAKAM (YUCILY U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluy, H3MEHEHHUIO CTENEeHEHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa U JpYrHe); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBAHUS M
KPUTEPHHU IS KJIacCu(UKAIUN U3Y9aeMbIX BELIECTB U XUMUYECKUX PEAKIINA;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. MW.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUU: XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX DJJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.

MenneneeBa, UCMONIb3Yys MOHITHUSI «IHEPTETUUYECKUE YPOBHUY», «IHEPIeTUYECKUE MOIYPOBHUY,
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«S-, p-, d-aromHBIC OpOUTANIN», «OCHOBHOE M BO30YXIEHHOE 3HEPreTUYCCKHE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMMHYECKHUX DJJIEMEHTOB M HX
COEIMHEHMH 10 TiepuojiaM u rpynmam Ilepuoguyeckoii cucremsl [. . MenaeneeBa, BaJ€eHTHbBIC
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh yYMEHHUMW: XapaKTepU30BaTh (OMHUCHIBATH) OOMME XHUMHYCCKHE
CBOICTBa BEIIECTB PAa3JIMYHBIX KJIACCOB, MOJTBEPKJaTh CYIIECTBOBAHUE TNCHETUYECKOW CBA3U
MEX]1y HEOPTaHMYECKUMU BEIIECTBAMM C ITIOMOIIBI0 YPABHEHU COOTBETCTBYIOIIMX XUMUYECKHUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
PEeaKIMii MOCPEICTBOM COCTABIICHHSI AJICKTPOHHOI'O OallaHCca 3THX PEAKIUi; peaKIuidi HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peakiuil
THIPOJIN3a; PEAKIUi KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPE THIAPOKCOKOMILJICKCOB IIMHKA W
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€TOM HX DSHEPreTHYECKHMX XapaKTEPUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHUYECKON PEaKIMU B 3aBUCUMOCTU OT PA3IMYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIICHUs
XUMHYECKOT'O PAaBHOBECHUSI 1101 BJIUSHUEM BHEIIHUX Bo3nercTBuit (nmpuniuin Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEAKIIUHU, JIeKAIIUe B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHHUS] CEePHOW KHUCJIOTBHL, aMMHakKa, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; IEIECOO0Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/aX HAyYHOTO MO3HAHUS SIBJICHUN
OpUpoAbl — HaAOMIOJEHHe, U3MEpeHHe, MOJACIUPOBaHUE, OKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPUMEHSTh 3TU 3HAHUS TPHU
HKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSACHEHHS XUMUYECKHX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETLHOCTH YEJIOBEKA U B IIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
MPEJICTABICHUSIMA  JIPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB st 0Oojlee OCO3HAHHOTO
MMOHUMaHUS MaTePUATBFHOTO €IMHCTBA MUDA,

c(hOopMUPOBAHHOCTh YMEHHUSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHMEM TTOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIHs»; MAcChl BEIlecTBa WU 00bEMa Trasza
M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe WM O0BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH

BEILIECTB; TEIUIOBOTO dPeKTa peakinu; 3HaUCHHUsT BOAOPOIHOTO MOKA3aTeNsi pACTBOPOB KUCIOT
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U TIeNoYel C M3BECTHOM CTEMEHBI0 TUCCOLMANMHU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoBOHM Ji0Jiel pacTBOPEHHOTO BeUIECTBA WJIM JAaHO B H30BITKE (MMEET MPUMECH); II0JIU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUW: CaMOCTOSITEIIPHO TUIAHUPOBATh M TPOBOJUTH XUMHYECKUN
9KCIIEPUMEHT (MPOBEICHNE peakluii HOHHOTO 00OMEHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEICHUE CPElIbl PACTBOPOB BELIECTB C MOMOIIbIO UHAUKATOPOB,
U3YYCHHUE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEakIMH, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au 1o TemMaMm «Metamibl»y u «HeMeramibl») ¢ coOM0IeHHEM TPaBUI
Oe3omacHOTO OOpalleHusi ¢ BEIIeCTBAaMU M JabOpaTOPHBIM 00OpyAoBaHUEM, (OPMYIHPOBATH
LeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iIuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COONIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N U
nabopaTtopHbIM 000pyaOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKU IIeJIeCO00pa3HOTo
MOBEJCHUsI B OBITY M TPYHAOBOM MEATEIBHOCTH B IEJIAX COXPAHEHUS] CBOETO 3/I0POBbS,
OKpYXKalolllel NPUPOJHON CpeAabl M AOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATh
ONAaCHOCTh TOKCHUYECKOIO JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHMUMas cMbIc nokazarens [IK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET U Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO

I/IHq)OpMaI_II/IIO, nepepa6aTHBaTL €€ U HCIOJb30BaTh B COOTBETCTBHHU C MOCTABJICHHOM yqe6H0171

3aJ1auei.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
Kourpoabnbie IIpakTHyeckue
n/n TeM NMPOrpaMmbl Bcero pecypcsbl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[TpenmeT opranuyecKoit
.T . )
1.1 XHMHUH. L COPIAT CTPOCHHA . 8 https://resh.edu.ru/subject/lesson/6149/main/170400/
OpPTaHUYECKUX COCTUHEHHH A.
M. bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
IT
2.1 PEACIHBHBIC YIJICBOAOPOART 5 https://resh.edu.ru/subject/lesson/6151/main/150012/
— aJIKaHBbI, IUKI0ATKAHBI
HenpenensHueie
2.2 YTJIEBOAOPOIBI: aJIKEHHI, 14 1 https://resh.edu.ru/subject/lesson/5412/main/212567/
AJIKaIHuCHBI, aJIKUHBI
A
2.3 poMaTireciue 8 https://resh.edu.ru/subject/lesson/4775/main/150497/
YTIIEBOJOPOABI (ApEHBI)
[IpupoaHbIe HCTOUHUKHU
2.4 YIJIEBOAOPOAOB U HX 4 https://resh.edu.ru/subject/lesson/6148/main/170465/
nepepaboTka
["aorennpounsBo e
55 TEHIPOU3BOIHBI 4 1
YIJI€BOIOPOOB



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/170465/

© MAOY I'umuaszus Ne 86. PaGouast mporpamma yyeGHOro npeamera

Uroro no pazgeny

35

«Xumus (yriayoJeHHslii yposens) 10-11 kiraceni»

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. Denon 11 1 https://resh.edu.ru/subject/lesson/4769/main/150554/
KapOoHunpHBIC COCTUHEHUS: ] .
R https://resh.edu.ru/subject/lesson/4776/main/150608/

3.2 KanG ' 21 1 https://vk.com/video-130001791 456239031

apOOHOBBIC KHCIIOTBI. https://resh.edu.ru/subject/lesson/5952/main/150635/
Crnosxubie 3¢upsl. XKupbl
33 VIIeBOLLI 9 1 https://resh.edu.ru/subject/lesson/6150/main/150691/
' A https://resh.edu.ru/subject/lesson/5413/main/150717/
Hroro no pazueny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coeMHeHus
AMHHEL AMUHOKHCIOTEL https://resh.edu.ru/subject/lesson/4743/main/150746/
4.1 g ' ' 12 1 2 https://resh.edu.ru/subject/lesson/4743/main/150746/
CIlTkH https://resh.edu.ru/subject/lesson/6152/main/150853/1
Hroro no pazgeny 12
Pa3pnen S. BeicokoMoOJIeKy I pHBIE COCUHEHUSA
B

51 PICOKOMOTICKYIAPHbIC 6 1 https://resh.edu.ru/subject/lesson/6095/main/150826/

COCIMHEHUS
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 5
TTPOTPAMME



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6152/main/150853/%D1%82
https://resh.edu.ru/subject/lesson/6095/main/150826/
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11 KJIACC
KoandecTBo uacoB
Ne HaunmenoBanue pa3aesioB JuiekTpoHHbIE (UG pPOBbIE)
Kontpoabubie IIpakTunueckue
n/u U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
11 [Tepuonnueckas cucrema 9 https://resh.edu.ru/subject/lesson/6479/main/150993/
XUMHUYECKUX dJIEeMEHTOR /1.
. MenneneeBa
1.2 CTpoenue BemecTsa. 11 1 https://resh.edu.ru/subject/lesson/5581/main/151084/
MHoroo6pasue BenecTs
1.3 XUMHYECKUE PEAKIUU 19 1 3 https://www.youtube.com/watch?v=zQR_KjO0r5Ho
Hroro mo pazueny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemertamiet 31 https://resh.edu.ru/subject/lesson/5939/main/151324/
2.2 MerTamisl 23 https://resh.edu.ru/subject/lesson/5814/main/151240/
Hroro no pazaeny 54
Paszngen 3. Xumus u :Ku3HL
M .
3.1 CTOMBL TTOSHARMA B XHMHHI 9 https://resh.edu.ru/subject/lesson/3504/main/151489/
XUMHUS U KU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
ITPOIT'PAMME



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
I

Tema ypoka

[Ipenmer u 3HaueHME
OpPTraHUYeCKON XHUMHH,
MPEJCTaBICHUE O
MHOT'000pa3uu
OpPraHHYECKUX
COEAMHEHHI

ONEeKTpOHHOE
CTPOEHHE aTomMa
yriepoza (0OCHOBHOE U
BO30YXIEHHOE
COCTOSIHHUSI).
BanentHeie
BO3MOXXHOCTH aToMa

yriaepoza

KoanuecTBo yacos
Bcer KoHTposbHBI

o e padoThbl

IMpakTnyeckn
e padoThbI

Jara
H3YYeHH
|

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

XnMuyeckas CBI3b B
OpTraHUYECKUX
COCIMHEHMX.
MexaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H,
Croco0BI pa3pbiBa
CBsI3eM

https://resh.edu.ru/subject/lesson/6149/main/17040
o/



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/

Teopust cTtpoeHus
OpPraHUYECKUX
coenuHeHuit A. M.
byrneposa

Buasl nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
DNeKTpOHHBIE

3¢ (}eKTh B MOJIEKYIIaxX
OpraHUYECKUX
COEAMHEHHI
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https://resh.edu.ru/subject/lesson/6149/main/17040
o/

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

[Ipencrasnenue o
KJIacCU(PUKALIMK U
CUCTEMaTHUYeCKas
HOMEHKJIaTypa
(IUPAC)
OpraHUYECKUX
BELIECTB

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

Knaccudukanms
peakuuii B
OpraHN4YeCKOM XUMHH

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

Cucrematusanus u
0000111eHNE 3HAHUHA 110
TEME

AJKaHBIL:
TOMOJIOTHYECKUHN PsIJI,
obmas hopmyina,
HOMEHKJIaTypa 1

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

https://resh.edu.ru/subject/lesson/6151/main/15001
2/



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/

10

11

nu3zomepus,
JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

dusunueckue u
XUMHUYECKHE CBOICTBA
AJIKAaHOB

Haxoxnaenue ankaHoB
B nipupoae. CriocoOsl
MOJIyYeHUS U
MIPUMEHEHHE ATKAaHOB
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https://resh.edu.ru/subject/lesson/6151/main/15001
2/

https://resh.edu.ru/subject/lesson/6151/main/15001
2/
https://vk.com/video-130001791 456239025

12

13

[{ukmoankaHbl: 00IIast
opmyua,
HOMEHKJIaTypa u
Hu30Mepus,
0COOEHHOCTH
CTPOCHHUS H
XUMHYSCKHUX CBOMCTB,
CHOCOOBI MOJTYYEHUS U
MIPUMCHCHHE

Pemrenne pacu€THbIX
3a]1a4 Ha ONpeCICHUE
MOJIEKYJISIPHOM
(dhopMyIibI
OpraHUYeCKOT 0
BEILECTBA 110
MacCCOBBIM J0JISIM
aTOMOB DJIEMEHTOB,



https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://vk.com/video-130001791_456239025

14

15

BXO/IAIIHX B €70
COCTaB.
Cucremaruzanus u
0000111eHE 3HAHUI 110
TEME

AJIKEeHBI:
TOMOJIOTHYECKUHN PsiJI,
obmras popmyina,
HOMEHKJIATYpa,
ANEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.
CrpykrypHas u nuc-
TpaHC-U30MEPHS
AJIKCHOB

dusnyeckue u
XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuio
MapkoBHHKOBa
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https://resh.edu.ru/subject/lesson/5412/main/21256

7/

https://resh.edu.ru/subject/lesson/5412/main/21256

7/

16

CriocoOsl mostyueHus u
MIPUMEHEHHE ATKCHOB

https://resh.edu.ru/subject/lesson/5412/main/21256
7/

17

[IpakTuueckas pabora
Ne 1 mo Teme
"[TonyueHne sTuieHa U
W3y4YEHHUE €ro CBOMCTB"

18

Pemrenue pacuérHbix
3aJ1a4 Ha orpesiesieHue
MOJIEKYJIIPHOU



https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/

19

20

21

hopmyIbI
OpPraHUu4ecKOro
BEIIIECTBA

AJKaaueHsbl:
COTPSIKEHHBIE,
H30JIMPOBAHHBIE,
KYMYJIMPOBAHHBIE.
OcobeHHOCTH
3JIEKTPOHHOTO
CTpOCHUSA

XMMHYECKHE CBONCTBA
COMPSDKEHHBIX TUCHOB
CriocoObl nostyueHust u
pUMEHEHHE
aITKaIneHOB
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https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

22

23

AJIKUHBL:
TOMOJIOTUYECKUH PSAI,
obmmas popmyna,
HOMEHKJIATYpa,
JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKY,
¢u3nueckue cBoicTBa

XMMHUYECKHE CBOUCTBA
AJIKMHOB

https://www.youtube.com/watch?v=ow7mjjUx7Z4

https://www.youtube.com/watch?v=ow7mjjUx7Z4

24

KauecTBeHHbIE
peaKkuuu Ha TPOMHYIO
CBS3b

https://www.youtube.com/watch?v=ow7mjjux7Z4



https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ow7mjjUx7Z4

25

26

CriocoOsl motyueHus: u
MIPUMEHEHUE ATKMHOB

Pemrenue 3agau:
pacy€ThI IO
YPaBHEHUIO
XUMHUYECKON peaKuu
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https://www.youtube.com/watch?v=ow7mjjUx7Z4

27

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME

28

29

30

ApeHsr:
FOMOJIOTUYECKUH P,
obmras popmyina,
HOMEHKJIATypa.
ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ
OeH30J1a ¥ TOJIyoJIa, UX
¢u3nueckue cBoiicTBa

XHUMHUECKHE CBOMCTBA
apeHOB: peaKIuu
3aMeleHUs
XuMH4yecKkre CBOMCTBA
apeHOB: peaKIuu
MIPUCOETUHEHMUS,
OKHCJICHHE TOMOJIOTOB
OcH30I1a

https://resh.edu.ru/subject/lesson/4775/main/15049

7/

https://resh.edu.ru/subject/lesson/4775/main/15049

7/

https://resh.edu.ru/subject/lesson/4775/main/15049

7/

31

OcobennocTH
XUMHYECKUX CBOMCTB

https://resh.edu.ru/subject/lesson/4775/main/15049

7/



https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/

CTUPOJIa
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32

33

Pemenne pacu€rHbix
3a/1a4 Ha orpesiesieHue
MOJIEKYJIAPHOU
hopmyIbI
OpPraHUYECKOTO
BelIeCTBa

CriocoObl nostyueHus u
IIPUMEHEHHE apEeHOB

34

I'eneTnyeckas CBsI3b
MEXKY pa3JInYHbIMU
KJlaccaMu
YTJIEBOJOPOAOB

35

Pacuérsl 1o
YpaBHCHUSIM
XUMHYECKUX PEAKIIUH.
Cucrematuzanus u
00001IeHHE 3HAHUH 10
TeMe

36

[IpupoaHsiii ras.
[TonyTHbie HEDTAHBIE
rassl

https://resh.edu.ru/subject/lesson/6148/main/17046

5/

37

38

KameHnHbI#1 yrons u
MIPOIYKTHI €TO
nepepadoTKu

Hed1b 1 ciocoOsl eé
nepepadoTKH.
IIpumeHeHue

https://resh.edu.ru/subject/lesson/6148/main/17046

5/

https://resh.edu.ru/subject/lesson/6148/main/17046

5/



https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/

39

MIPOJIYKTOB
nepepaboTku HEPTH
I'enernueckas CBsI3b
MEXTY pa3InIHBIMU
KJ1accaMu
YIJIEBOIOPOJIOB
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40

l"anoreHonpon3BoHbI
€ YIJIeBOAOPO/IOB:
ANEKTPOHHOE
CTpOCHHE; peaKluu
3aMelleHus TajoreHa

41

42

JeiicTBue 1menoyei Ha
raJIOr€HIPOU3BOIHbIE.
BzaumopeiictBue
JUTAIOTCHAIKAHOB C
MarHveM U IIUHKOM
Cucrematuzanus u
00001IeHHE 3HAHUH 110
pazneny
"Yrnesonopoast”

43

KonTponbhas pabota
o TeEMe
"Yrnesonopoast"

44

[Ipenenbubie

OAHOATOMHBIC CITMPTHI:

TOMOJIOTHYECKHM AL,
obmas hopmyina,
CTPOEHHE MOJIEKYI,

https://resh.edu.ru/subject/lesson/4769/main/15055
4/



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/

45

46

n30Mepus,
HOMEHKJIATYpa,
Kinaccuukanus,
¢u3nveckre CBONCTBA

XUMHYECKHAE CBOMCTBA
MpEeACIIbHBIX
OJIHOATOMHBIX CITUPTOB

CriocoObl nostyueHus u
[IpUMEHEHHE
OJTHOATOMHBIX CITUPTOB
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https://resh.edu.ru/subject/lesson/4769/main/15055
4/

https://resh.edu.ru/subject/lesson/4769/main/15055
4/

47

48

49

[Ipocteie 3¢upsr:
HOMEHKJIATypa
u3oMepus,
0COOEHHOCTH
(bu3MUeCKUX H
XHUMHUYECKHX CBOMCTB

MHoroaTtoMHBIS
CIIUPTHI:
STHJICHTINKOIb U
TIIALEPHH, UX
¢buznyeckue u
XHMHYECKHE CBONCTBA

CriocoObI ostyueHust u
pUMEHEHHE
MHOT0aTOMHBIX
CIIUPTOB

https://www.youtube.com/watch?v=0QNigBCMHG
1E

https://www.youtube.com/watch?v=0QNigBCMHG

1E

50

DeHOoJI: CTpOEHHUE
MOJIEKYJIBL,

https://resh.edu.ru/subject/lesson/5727/main/15058

1/



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/

51

(hu3uvecKue CBOMCTRA.
TokcuuHOCTH PpeHOIA
XUMU4YeCcKHe CBOMCTBA
(dhenona
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https://resh.edu.ru/subject/lesson/5727/main/15058
1/

52

53

54

55

CriocoObI mostyueHust u
npuMeHeHne GpeHona

[TpakTrueckas padbota
Ne 2. Pemienne
HKCIIEPUMEHTAIBHBIX
3aJa4 1o TeMe
"Crupthl 1 peHonbr"

Cucrematusauus u
0000111eHHE 3HAHUHA 110
TEME

AnbIerupl 1 KETOHBI:
3JIEKTPOHHOE CTPOECHHUE
KapOOHMIIbHOM
TPYIIIBL
TOMOJIOTHYECKUE
pAIBI, 00TIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/lesson/5727/main/15058
1/

https://resh.edu.ru/subject/lesson/4776/main/15060
8/

56

Anpaerupl ¥ KETOHBIL:
(bu3nyeckre CBOMCTBA;
peakuuu
MIPUCOEANHEHUS

https://resh.edu.ru/subject/lesson/4776/main/15060
8/

S7

Peakuuu okucinenus u
KaueCTBEHHEIE

https://resh.edu.ru/subject/lesson/4776/main/15060
8/



https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/

58

pEeaKIMu aJIbJICTUIIOB
KETOHOB

Crioco0sI mostyueHust
aJIbJIETUJIOB U KETOHOB
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https://resh.edu.ru/subject/lesson/4776/main/15060

8/

59

OIHOOCHOBHBIC
npeeIbHbIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH
CTPOCHUS MX MOJICKYIT

https://vk.com/video-130001791_ 456239031

60

N3omepns u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux (uznyeckue
CBOMCTBA

https://vk.com/video-130001791_ 456239031

61

XnMH4YecKre CBOMCTBA
MPEeACIIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

https://vk.com/video-130001791 456239031

62

Oco0eHHOoCTH CBOMCTB
MYpPaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KHUCJIOT

https://vk.com/video-130001791 456239031

63

Oco0EHHOCTH CBOWCTB:

HETpeIeTbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX

https://vk.com/video-130001791 456239031



https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031

64

65

KHCJIOT.
[IpencraBurenu
BBICIINX KapOOHOBBIX
KHUCIIOT

IToustue o
MTPOM3BOTHBIX
KapOOHOBBIX KHCIIOT

CriocoObl nostyueHus u
[IpUMEHEHHE
KapOOHOBBIX KUCIIOT
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66

Crnoxuble 3¢upsL:
FOMOJIOTUYECKUH P,
obmas popmyna,
n30Mepus U
HOMEHKJIaTypa

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

67

dusznueckue n
XUMHUYECKHE CBOMCTBA

3¢upoB

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

68

Pemenne pacu€rHbix
3a/1a4: 110 YpPaBHEHUIO
XMMHYECKON PEaKInu,
Ha ONpeIeTIeHUE
MOJIEKYJIIPHOU
(bopMmyIbI
OpraHU4eCKOro
BEILECTBA

69

[IpakTrueckas pabota
No 3. Pemienue



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

70

71

72

AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
"Kap6oHoBbIE
KUCIIOTHL. CI0>KHEIC
s¢upsr”

Kupsl: ctpoenue,
(buznvecKue u
XHMHYCCKHE CBOMCTBA
(runpoinus)
Oco0eHHOCTH CBOMCTB
YKUPOB, COACPIKAIINX
OCTaTKH
HeTIpeeTbHBIX
KUPHBIX KUCTIOT.
Kups! B npupone
Mp11a KakK coiau
BBICIINX KapOOHOBBIX
KHUCJIOT, KX MOIOIIIEE
neucraue. Ilonstue o
CHHTETHYECKHX
MOIOIIIUX CPEICTBAX
(CMO)
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https://resh.edu.ru/subject/lesson/5952/main/15063
5/

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

73

I'eneTnyeckas CBsI3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OpraHU4YeCKHUX
BEILIECTB

74

Pacuétrel o



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

75

YpaBHEHUSAM
XUMHYECKHUX PEaKIIHi

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME
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76

OO6mas
XapaKTePUCTHKA
YIJIEBOJIOB U
KJIaccUu(pUKAIHA
yIJIEBOIOB (MOHO-, JH-
1 TI0JIUCaXapHIbl)

https://resh.edu.ru/subject/lesson/6150/main/15069
1/

77

MoHocaxapubl:
(bu3nueckue cBOcTBa
Y HaXxOXJICHUE B
pupoJie

https://resh.edu.ru/subject/lesson/6150/main/15069
1/

78

IIpumeHeHne
TJIIOKO3bI, €€ 3HaUCHUEC
B ’KU3HEEATEILHOCTU
OpraHu3Ma

https://resh.edu.ru/subject/lesson/6150/main/15069
1/

79

Jucaxapuer:
caxapo3a, MajJbT03a 1
nmakTo3a. Haxoxaenne
B IIPUPOJIE U
MIPUMEHEHHE
JMcaxapuioB

https://resh.edu.ru/subject/lesson/6150/main/15069

1/

80

[Tonucaxapupr:
CTPOCHHUE
MaKpOMOJIEKYII,

https://resh.edu.ru/subject/lesson/5413/main/15071

7/



https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/5413/main/150717/

81

(dbuznveckue u
XUMHAYECKHE CBOWCTBA,
MIPUMCHEHUE

[TonsTue 06

HNCKYCCTBCHHBIX
BOJIOKHax
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https://resh.edu.ru/subject/lesson/6152/main/15085
3/

82

83

Pemenne pacueTHbix
3aJa4y Ha ompesesIeHne
JI0JIM BBIXOJ1a
IPOAYKTA PEaKkIUH OT
TEOPETUYECKH
BO3MOYKHOT'O

Cucrematusanus u
0000111eHHE 3HAHUHA 110
pazzueny

84

KonTponbnas padota
0 TEMe
"Kucnoponcoaepxamiu
€ OpraHMyecKue
coeIMHEeHUs "

85

AMUHBI:
KJ1accupuKanus,
CTPOEHHUE MOJIEKYII,
obmas popmyrna,
u3zomepus,
HOMEHKJIaTypa 1
(bu3uvecKue CBONCTBA

86

XMMHUYECKUE CBOUCTBA



https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/

87

anrpaTHIECKUX
aMHHOB

AHWIMH: CTPOEHHUE
aHWINHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB
aHWINHA
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88

Crioco0pl mostyueHus u
MIPUMCHCHHE
anrpaTHIECKUX
aMHHOB

89

90

91

AMWHOKHCIIOTHI:
HOMCHKJIATypa U
H30Mepus,
(dbu3nueckre CBOMCTBA.
OTnenbpHBIE
MPEICTaBUTENH O
AMHHOKHUCIIOT

XHUMHUECKHE CBOMCTBA
AMHUHOKMCIIOT, UX
OHOJIOTHYECKOE
3HAUYCHHE
amMuHOKHCIIOT. CHHTE3
Y TUAPOJIA3 TIENITHIIOB
benku xak npupoaHbie
MOJIMMEPBI; CTPYKTYPBI
0eIKOB

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

92

XUMHYECKHAE CBOMCTBA
0EJIKOB

https://resh.edu.ru/subject/lesson/4743/main/15074

6/



https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/

93

A3zoTcoaepkaliue
reTEePOIUKINYECKUE
COCIMHCHHS.
Hyxnennosbie
KHUCIIOTBL: COCTaB,
CTpPOEHHUE U
OuoJsiornueckas pojb
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94

[IpakTuueckas padbora
Ne 4. Pemienue
AKCIIEPUMEHTAIbHBIX
3aJ1a4 I10 TeME
"A3zoTcoaepxaliure
OpraHUYEeCcKUe
coeauHeHus"

95

96

97

[IpakTuueckas padbora
Ne 5. Pemienue
AKCIIEPUMEHTATBHBIX
3aJa4 110 TeMe
"Pacrio3HaBanue
OpPraHUYECKUX
coequHEHMI"

KonTponbnas pabota
o TeMe
"A3oTcoaepxaiiue
OpraHHYeCcKue
coeguHeHus"

OCHOBHBIE TTOHATHA
XUMUAU




98

99

100

101

BBICOKOMOJICKYJISIPHBIX
COEIMHEHHUH U METObI
HX CUHTE3a —
MoJIMMEpU3aus U
MOJIMKOHIE€HCALHS

IImactmacchl.
Yrunmmzanusa u
nepepaboTKa IIacTuKa

DnacTomepsl:
HaTypaJIbHbIN
CUHTETHUYECKHE
Kaydyku. Pe3una

BomokHna:
HaTypaJbHbIE,
HCKYCCTBEHHBIE,
CHUHTETHYECKUE.
[Tonumepst
CIICLIMAJIBHOTO
Ha3HAYCHHUS

[TpakTuueckas pabora
Ne 6. Pemenue
3KCHepI/IMeHTaJ'H)HI)IX
3aJ1a4 110 TeEME
"Pacnio3HaBanme
MJIacTMacC U BOJIOKOH"
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https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

102

O0600111eHE U
CHCTEMATU3ALIHS
H3Y4EHHOTO



https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/

MaTepuaa 1o Teme
"BbICOKOMOIEKYIISAPHBI
€ coeiuHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102
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11 KJIACC
Ne KoJinuecTBo yacon Jara
JJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer Kontrpoabnbl = IlpakTnueckn  HU3y4eHH
o0pa3oBaTe/ibHbIE PeCYPChI
1 o e padoThbI e padoThbI A
AtoMm. CocTaB aTOMHBIX . .
. https://resh.edu.ru/subject/lesson/6479/main/1509
1 sep. XUMUYECKUM 1 03/
3eMeHT. M30TOonbl _
CrpoeHue 3IEKTPO
TPOCHHE SJICKTPOHHAIX https://resh.edu.ru/subject/lesson/6479/main/1509
2 000JIOYEK aTOMOB, 1 93/
KBaHTOBEIE YHCIIa T
Knacc a
raccnpuranus https://resh.edu.ru/subject/lesson/6479/main/1509
3 XUMHNYCCKUX DJICMCHTOB 1 93/
(s-, p-, d-, f-omemenTsI) —
Pacnopenenenune
et https://resh.edu.ru/subject/lesson/6479/main/1509
4 JJIEKTPOHOB I10 1 93/
aTOMHBIM OpOUTAISIM T
ONEeKTpPOHHBIE
KOH(pUTypallul aTOMOB
(urypan https://resh.edu.ru/subject/lesson/6479/main/1509
5 3JIEMEHTOB B OCHOBHOM 1 03/
1 BO30Y>KAEHHOM o
COCTOAHUN
ONEeKTpPOHHBIE
6 KOH(UTypaIy HOHOB. 1 https://resh.edu.ru/subject/lesson/6479/main/1509
DNEeKTPOOTPULIATETLHOC 93/
Th
7 [Tepuoanueckuii 3aKOH U 1 https://resh.edu.ru/subject/lesson/2050/main/



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/2050/main/

Ilepuonuueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
. . Meneneena,
CBA3b C COBPEMEHHOU
TEOPUEHN CTPOCHUS
aTOMOB
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3aKOHOMEPHOCTH
HN3MCHCHHMS CBOMCTB
XHMHYCCKHUX 3JIIECMCHTOB
1 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX
BEILECTB [0 Tpynnam u
IepuoaM

https://resh.edu.ru/subject/lesson/2049/main/

CucreMarusanus
000011IeHNE 3HAHUHA I10
TEME

https://resh.edu.ru/subject/lesson/2050/main/

10

Bunn xummnueckoit
CBsI3U. MeXaHU3MBI
oOpazoBaHUs
KOBAJIEHTHOM CBS3U.
Bonopoanas cBs3b.
MexMonexynsapHbie
B3aMMOJICHCTBHUS

https://www.youtube.com/watch?v=WN4pvlg 5

28

11

BanentHocTh 1
BaJICHTHbIE
BO3MO>XHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOI
CTPYKTYpbI MOJIEKYJI C

https://resh.edu.ru/subject/lesson/6332/main/1510

24/



https://resh.edu.ru/subject/lesson/2049/main/
https://resh.edu.ru/subject/lesson/2050/main/
https://www.youtube.com/watch?v=WN4pv1g_528
https://www.youtube.com/watch?v=WN4pv1g_528
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/

12

HUX TCOMCTPUUCCKHUM
CTPOCHUEM

[IpencraBnenus o
KOMILIEKCHBIX
COEIMHEHHMIX: COCTaB U
HOMEHKJIaTypa
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13

14

15

16

BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpoeHus. Tumel
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEIIECTB

[TonsaTHE O IUCTIIEPCHBIX
cucremMax.
IIpencrasnenue o
KOJUIOWIHBIX pacTBOpax

VcTuHHBIE PacTBOPHI:
HaCbIIIEHHbIE U
HEHACHIIEHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparst
CriocoObl BbIpaXeHUs
KOHIICHTPALUU
pacTBOpoB

https://resh.edu.ru/subject/lesson/4939/main/1511

37/

https://resh.edu.ru/subject/lesson/4939/main/1511
37/

https://resh.edu.ru/subject/lesson/4939/main/1511
37/

17

Pemenue 3agad ¢
HUCIOJIL30BAaHUEM
MOHSATUH "MaccoBas



https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/

18

19

JIOJIS PAaCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"
Knaccudukanms u
HOMEHKJIaTypa
HEOPTraHUYECKHUX

BCIICCTB

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME
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https://resh.edu.ru/subject/lesson/2440/main/

https://resh.edu.ru/subject/lesson/2440/main/

20

21

KonTponbHas padota no
teMaM "CTpoeHue
atoma. [lepuognueckuit
3aKkoH u [lepnognueckas
CHUCTEMA XMMHYECKHUX
anemeHToB /1. .
Menneneena",
"CTpoeHue BelecTna.
MHuoroo6pasue
BelecTs"

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHWYeCKOu 1
OPraHNU4YeCKON XUMHH.
3aKOH COXpaHEHUs
MAacChl BEIIECTB; 3aKOH
COXpAaHEHUSA U
MPEBPALLECHUS SHEPTUU

https://resh.edu.ru/subject/lesson/4938/main/1511

10/



https://resh.edu.ru/subject/lesson/2440/main/
https://resh.edu.ru/subject/lesson/2440/main/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/

22

IIpHU XUMHYECKUX
peaKknusax

TennoBbie 3G HEKTHI
XUMHUYECKUX PEaKIUi.
Tepmoxumuueckue
ypaBHEHUS
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23

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIui u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

24

25

CKOpOCTh XMMUYECKOM
peakuuu, eé
3aBUCHMOCTB OT
pa3IMYHbIX (haKTOPOB.
Karanns n
KaTaJln3aTopPhI

T'omorenHbie u
rEeTEPOTreHHBIE PEAKLINU

https://www.youtube.com/watch?v=zQR KjOr5H
0

https://www.youtube.com/watch?v=zQR KjOr5H
0]

26

[IpakTuueckas pabora
Ne 1 mo Teme "Bnusinne
pa3nuyYHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOU
peaxkun"

https://www.youtube.com/watch?v=Klu9Ya9Am
24

27

Ob6parumbie u
HEOOpaTUMBIE PEAKITUH.
Xumudaeckoe
paBHOBECHE



https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=KIu9Ya9Am24
https://www.youtube.com/watch?v=KIu9Ya9Am24

28

ITpakTryeckas pabora
Ne 2 o teme "Binsiane
pa3nu4HbIX (PAaKTOPOB HA
10JIOKEHNE
XUMHYECKOIO
paBHOBeCHS"
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29

30

DIEeKTpOIUTHYCCKAS
nucconmanya. CUipHbIE
U CJ1a0bI€ AIEKTPOJIUTHI.
CreneHb aUcCOLUaIIA

HNonnoe npounsBeneHne
BoJibl. CpeJia BOJIHBIX
pacTBOpPOB.
Bonopoansrit
nokazarensb (pH)
pacTBopa

31

32

I'maponus coseit.
Peaknun, nporekaromue
B pacTBopax
JNEKTPOJINTOB

[TpakTyeckas pabora
Ne 3 mo Teme
"XHUMHUUYECKUE PEAKIINHN B
pacTBopax
AJIEKTPOIUTOB"

33

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIILHEIE
peakuun. Baxueiimme

https://www.youtube.com/watch?v=080dQTFAQO

9w



https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w

34

OKHCIIHNTCIN U
BOCCTaAaHOBHUTCIIN

MeTo JIeKTpOHHOTO
(2JIEKTOHHO-UOHHOT0)
Oananca
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https://www.youtube.com/watch?v=080dQTFAO

9w

35

DNEKTPOIN3 PaCTBOPOB
Y PacIlyIaBOB BELIECTB

https://www.youtube.com/watch?v=080dQTFAQO

9w

36

37

Pemenue 3agau
Pa3IMYHBIX TUIIOB

Pemenue 3amau
Pa3IMYHBIX TUIIOB

38

Cucremaruzanus u
000011IcHIE 3HAHUH 110
TeMe "XUMHYECKHUE
peakuun"

39

KonTponbHas padota no
TeMe "XuMHu4yeckue
peaxun"

40

[TonoxxeHre HEMETAIIOB
B [lepnoanueckon
CUCTEME XUMHUYECKHIX
anemenTtoB J[. U.
Meunneneesa u
0COOEHHOCTH CTPOCHUS
uX aToMoB. Du3nyeckue
CBOMCTBA HEMETAJLJIOB

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

41

AunmoTponus
HEMEeTaJUIOB (Ha

https://resh.edu.ru/subject/lesson/5939/main/1513
24/



https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

42

43

npuMepe KUcaopo/a,
cepsl, hocdopa u
yriiepoa)

Bogopona: nonyuenue,
(dbuznveckue u
XUMHUYECKHUE CBOICTBA.
I'mnpuast

l"anmorensl: HaxOXIEHHE
B IIPUPO/IE, CLIOCOOBI
noJtydeHusi, Gpuznueckue
Y XUMHYECKHE CBOMCTBA
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https://resh.edu.ru/subject/lesson/5939/main/1513

24/

44

l"anorenoBo1OpOABI.
Baxneimme
KHUCJIOPOJICOAEpIKAITIE
COEIMHEHUS TAJIOT€HOB

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

45

46

Jlaboparopusble u
IMPOMBIIIJICHHBIC
CIOCOOBI NOTYUYEHHUS
rajoreHoB. [Ipumenenue
rajJoreHoOB U UX
COCIMHEHU I

[IpakTuueckas pabora
Ne 4. Pemmenue
AKCIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMe
"["anoreHs!"

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

47

Kucnopon:
nabopaTopHbIE U

https://resh.edu.ru/subject/lesson/5939/main/1513
24/



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

IIPOMBILICHHbIE
CIOCO0BI OTYYEHUH,
¢busnveckue u
XUMHUYECKHUE CBOKCTBA.
O3oH. [Ipumenenue
KHMCJIOpO/ia U 030Ha

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera

«Xumus (yriayoJeHHslii yposens) 10-11 kiraceni»

48

49

OKcHIbl ¥ IEPOKCHIBI

Pemenue 3agau
Pa3IMYHBIX TUIIOB

50

Cepa: Hax0XICHUE B
MIPUPO/JIE, CIIOCOOBI
MOJTy4YeHUs, GPU3NIECKHE
Y XUMHYECKHE CBOMCTBA

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

o1

52

53

54

CepoBopopo,
CyabGuIbl
Kucnoponcoaepxarue
COETMHEHHS CEPBHI.
OcoOeHHOCTH CBOMCTB
CEpPHOM KHUCIIOTHI

IIpakTryeckas pabora
Ne 5. Pemienne
HKCHEPUMEHTATBHBIX
3ana4 o reme "Cepa u
€€ CoeTMHEeHU"

A3OT: HaX0X/IEHUE B
MIPUPOJIE, CIIOCOOBI
noJry4eHus, Gu3n4ecKue

U XUMHUYECKUE CBOMCTBA.

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

https://resh.edu.ru/subject/lesson/5939/main/1513

24/



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

AMMUaK, HUTPUJIBI
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55

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB
A30THOM KHCJIOTHI

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

56

[Ipumenenue a3ora u
€ro COCIUHCHUM.
A30THBIE y1OOpEHUS

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

57

docdop: HAXOKICHHE B
MIPUPO/JIE, CIIOCOOBI
MONTy4YeHUs, PU3NIECKHE
U XMMUYECKHE CBOMCTBA.
®ochunsl u pochun

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

58

Oxkcubl hocdopa,
dbochopcoaepxkaime
kucioTel. Conu
(dhochopHOIt KUCTOTHI

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

59

60

[Tpumenenue pochopa u
€ro COeIMHEHU.
dochopubie y1oOpeHus

[TpakTuueckas pabora
Ne 6. Pemenue
AKCIIEPUMEHTAIbHBIX
3ama4d 1o Teme "A30T u
dbochop n ux
coenuuenus"

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

61

Yraepoa: HaXOXKJICHHUE B
MIPUPO/IE, AITIOTPOITHBIE

https://resh.edu.ru/subject/lesson/5939/main/1513

24/



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

62

63

Moau(UKAIUH;
(dbuznveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMCHCHHE

Oxcupn yriepoaa(ll),
okcua yriuepona(lV),
yroJjibHasi KUCJIO0Ta U e€
coJIu

Pemenue 3agau
Pa3IMYHBIX TUIIOB
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https://resh.edu.ru/subject/lesson/5939/main/1513

24/

64

KpemHunii: HaxoxaeHne
B IIPUPOJIE, CLIOCOOBI
NoJTy4eHus, Gpu3ndecKue
U XMMHYECKHE CBOMCTBA

65

Oxcup kpemuus(1V),
KpPEMHHEBasi KUCIIOTA,
CHJTKATBI

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

66

67

68

[IpuMeHeHne KpeMHUS 1
€ro COeIUHCHUM.
Crekno, ero nony4eHue,
BHUJIBI CTEKJIa

Pemenue 3amau
Pa3IUYHBIX TUIIOB

Cucremarusanus u
0000111eHHE 3HAHUHA 110
Tteme "Hemeramer"

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

69

Kontponbnas pabota mo
teme "Hemeranmsr"



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

70

71

72

73

74

AHanus pe3ynpTaToB
KOHTPOJILHOH paloTHI,
KOPPEKIIHs OINO0K

[TonoxeHne METaIOB B
[Tepuonuueckoit
CHCTEME XUMHUECKUX
JJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK
aTOMOB METAJUIOB

O6mue puznueckue
CBOWCTBA METAJIJIOB.
[IpuMeHeHne MeTamioB
B OBITY U TEXHHKE

CrutaBbl METAIJIOB.
Kopposus metannos
Pemenne 3anau
Pa3IUYHbIX THIIOB
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https://resh.edu.ru/subject/lesson/5814/main/1512
40/

https://resh.edu.ru/subject/lesson/5814/main/1512
40/

https://resh.edu.ru/subject/lesson/3493/main/1512
16/

75

DNEeKTPOXUMHUYECKUN
P HaPsHKEHUI
MeTaiioB. O0miue
CHOCOOBI MOJTYYEHUS
METaJIIOB

https://resh.edu.ru/subject/lesson/4961/main/1512
97/

76

OO6m1ast XxapakTepucTruKa
MeTaiioB |A-rpymnbl
[Tepuonuueckoi
CUCTEMBI XUMHYECKUX
anemeHToB. Harpuii n

https://resh.edu.ru/subject/lesson/5814/main/1512
40/



https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/

KaJIMi: MOJTy4YeHHE,
(dbuznveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEILIECTB U UX
COEAMHEHHI
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77

78

OO1w1ast xapakTepUCTHKA
MeTtaiioB ||A-rpynmel
[Tepuonnueckoi
CUCTEMbI XUMHUYECKUX
2JIEMEHTOB. Maruuii u
KaJIbLIUI: TIOJyYEHHE,
¢dusnyeckue u
XUMHYECKHE CBOMICTBA,
IIPUMEHEHHE ITPOCTBIX
BELIECTB U UX
COECIMHEHU I

JKécTkoCTh BOABI U
Coco0b!I €€ yCTpaHEeHus

https://resh.edu.ru/subject/lesson/5814/main/1512
40/

79

AOMUHUI: TIOJTy4YEHHE,
¢buznueckue u
XMMHYECKHE CBOICTBA,
IIPUMEHEHNE

https://resh.edu.ru/subject/lesson/5814/main/1512
40/

80

AmdoTepHbIe cBOMCTBA
OKCHJIa U THUJIPOKCH]IA
AITIOMMHMS,
TUIPOKCOKOMITIIEKCHI
ATIOMHUHMS, UX

https://resh.edu.ru/subject/lesson/2684/main/



https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/2684/main/

IIPUMEHCHUC
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81

Pemenue 3agau
Pa3IMYHBIX TUIIOB

82

[TpakTruyeckas pabora
Ne 7. PemieHue
IKCIIEPUMEHTAITLHBIX
3aJ1a4 I10 TeME
"MeTaJibl IJ1aBHBIX

noarpymn"

83

OOm1ast XxapaKTEepUCTHKA
METAJIJIOB TOOOYHBIX
noxrpymi (b-rpymm)
[Tepuoanueckon
CUCTEMBI XUMHUYECKHUX
2JIEMEHTOB

84

duznyeckue u
XUMHYECKHE CBOMCTBA
XpOMa U €ro
COE€IUHEHHH, UX
MIPUMEHEHHE

https://resh.edu.ru/subject/lesson/3534/main/1512
69/

85

Baxxnenmue
COEMHEHHS MapraHia.
[Tepmanranar kanus, ero
OKHCIIUTEILHEIC
CBOMCTBA

86

duznueckue u
XUMHUYECKHUE CBOMCTBA
J)KeJe3a U ero

https://resh.edu.ru/subject/lesson/3479/main/1511

90/



https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3479/main/151190/
https://resh.edu.ru/subject/lesson/3479/main/151190/

87

88

89

COCTMHEHUH.
[Tonyuenue u
MIPUMEHEHHUE CILJIABOB
Kelesa

dusnyeckue u
XAMUYECKHE CBOMCTBA
MeIu U €€ COeTUHEHNH,
UX IPUMEHEHUE

duznyeckue u
XHMHYECKHE CBOMCTBA
IIMHKA U €ro
COCIUHEHHH, NX
MPUMEHEHHUE.
I'mapoxcoKOMILIEKCHI
IIMHKA

[IpakTuueckas pabota
Ne 8. Pemenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
"MeTasibl MOOOYHBIX
noArpymm”
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https://resh.edu.ru/subject/lesson/3534/main/1512

69/

https://resh.edu.ru/subject/lesson/3479/main/1511

90/

90

91

Pemrenue 3agau
paSJ'II/I'-IHI)IX THUIIOB

O06o061ieHue U
CHCTEeMaTH3aIus
M3yYEHHOTO MaTepuaia
o Teme "MeTamisr"

92

KonrtponsHas pabora no



https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3479/main/151190/
https://resh.edu.ru/subject/lesson/3479/main/151190/

Teme "Metamib!"
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93

AHanu3 pe3yiabTaToB
KOHTPOJIbHOM paboTBhl,
KOPPEKILHs OIIUO0K

94

Ponp xumuu B
obecneueHUH
YCTOMYHMBOTO pPa3BUTHUSA
yejoBeyecTBa. IloHstue
0 Hay4YHBIX METOJaX
HCCIIE0BAHUS BEILIECTB

95

96

97

HayuHnble npuHIMIIBL
OpraHu3aIuu
XUMHUYECKOrO
MIPOU3BO/ICTBA.
[IpombllieHHBIE
CMOCOOBI NOTYUYEHHUS
Ba)KHEHUIIINX BEIIECTB

XuMH4YecKoe
3arpsi3HEHUE
OKpY>Karolleu cpesibl U
€ro MoCJIeICTBUSA
XUMUA U 370pOBbE
YyesoBeKa.
JlexkapcTBeHHBIE
CpeacTBa

https://resh.edu.ru/subject/lesson/3514/main/1514
33/
https://resh.edu.ru/subject/lesson/3523/main/1511
63/

https://resh.edu.ru/subject/lesson/3504/main/1514
89/

https://resh.edu.ru/subject/lesson/3514/main/1514
33/
https://resh.edu.ru/subject/lesson/3523/main/1511
63/

98

Xnmus . Pons
XUMHH B 00€CIIEYEHNH
IMUILEBON OE30IIaCHOCTH

https://resh.edu.ru/subject/lesson/3504/main/1514
89/



https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3523/main/151163/
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KocmeTnueckue u
naphroMepHbIe https://resh.edu.ru/subject/lesson/3504/main/1514

cpeactsa. beitoBas 89/

99

XUMMUA

Xumus B CTPOUTEIILCTBE.

Baxueiimue . .
https://resh.edu.ru/subject/lesson/3504/main/1514

89/

100 CTPOUTEIIbHBIC U 1
KOHCTPYKIIMOHHBIC
MaTepuabl

XUMHS B CEIILCKOM

XO3SIUCTBE. . .
https://resh.edu.ru/subject/lesson/3504/main/1514

89/

101 Opranuueckue u 1
MUHEPAITHLHBIC
yaoOpeHust

Cucrematuzanus u
102 0000111eHHE 3HAHUHA 110 1
TEME

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 4 8
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» Xumus, 10 knace yrnyonéunsiii/ ['abpuensu O.C., Octpoymos N.I'., Cnaakos C.A.,
AknmonepHoe obmectBo «M3natenpcTBo «IIpocBemieHue»

* Xumus, 11 knacc yrnyonénnsiii / I'abpuensta O.C., Octpoymos U.I"., Cnaakos C.A., JIEBkuH
A.H., Axiimonepnoe obmiectBo «M3narensctBo «lIpocBerienne

Tabmuuer: [lepuoanyeckas cucrema XuMuueckux aemMeHToB /. I.Menneneesa, Tabnua

pPaCcTBOPUMOCTH, BHCKTpOXI/IMI/I‘ICCKI/Iﬁ psAA HaIPsHKCHUSA

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-yrnyOaéHHBIA -yPOBEHD.- Peann3anusi-

TD66OBaHHfI-q)FOC-OCHOBHOFO-06H16F0-06D330B3HI/I5{. -MCTOI[I/I‘—IGCKOC-HOCO6I/IC-I[J'IH-

yuurens.pdf:

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/pred met-

himiya type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

bubnunoreka ITOK https://m.edsoo.ru

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/
https://uchi.ru/ 6uonuoreka ITOK

https://www.yaklass.ru/
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