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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DenepabHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTe/IbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. W3yuyeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K OBICTPO MEHSIOUIMMCS YCIOBUSM >KM3HM B COLIMyME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosararomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

e uHPOPMALMOHHO-METO/IMYECKas, pealu3alus KOTOpod obecreynBaeT MoJydeHue
IPEJICTAaBICHUS O LENSAX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpejesieHUuE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUH oO0ydJaromuxcs B paMKax HMTOrOBOH arrectanuu B (opMe eIuHOro
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 IO KjaccaM, OCHOBHBIM COJEpKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKU OCTPOSHUS Kypca, BHYTPUIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTalMio Leleil M 3ajad M3ydyeHus IMpeaMeTra Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTePUCTUKHU TUIAHUPYEMBIX PE3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

[To BceM Ha3BaHHBIM HO3ULIMSAM B I[pOrpaMMe [0 XHMHUU IPETyCMOTpPEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTaBIISAIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTb BBIOOPA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJIEHHOTO ypoBHEH B cucteMe audgpepeHnpoBanHoro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM STaloM MOJyYeHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbli MPouiib 00ydeHHs, B TOM YUCIE C MEPCHEKTUBOIM MOCIEAYIOMIETO MOTyYeHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeTHEr0 OOIIero 00pa30BaHUS HU3YYCHHE MpeaMeTa «XHUMHUS»
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyla ¥  OO0OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, HMMEIOMNUX  MEXKIUCIUILUIMHAPHBIM,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomyMu IpeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTNpeeNIEHUU TOJX0J0B K OTOOpPY U CTPYKTYpPHOM OpraHM3alMM COJEp>KaHUS ITHX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUN U YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
(dakToIorHUeCKOro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3YUYEHUs MpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSX NMPOTEKaHMs pPEaKLMH, pacCMAaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKUX HM3MEHEHUH Npu e€ 00pa3oBaHUM M Pa3pyIICHUH, a TAKKE C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOpPOB BeUIECTB. B Kypce OpraHMYeckod XHMMHMM IIPU PACCMOTPEHUU PEAKLMOHHOMN
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co00oe BHUMaHHe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJEp)KaHUEe KYypCOB XMMHH YIIIyOJIEHHOTO YPOBHSA
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBIIOE 3HAaYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonekynsipHas Teopus B (u3uKe), 3aKOHBI COXPAHEHHUS MAaCChl W JHEPrHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIHN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYToe.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeIbHBIN Bec OyJeT UMeTh OpraHuyeckas XuMusi. B 3Tom ciyyae npenocraBisieTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMITOHCHTBI, KaK JIMIH/bI, OCJIKU, YTICBOJbI, HYKJICHWHOBBIC KUCIOTHI U apyrue. Ilpu 3Tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB TIO3HAHUS U OIBITA MPAKTHYECKOTO MPUMEHEHHUS HayYHbIX 3HAHWH U3ydeHUE TIpeaMeTa
«Xumus» Ha YrayOnEHHOM YpPOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SX C y4COHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHGopMaTHKa» U «PyccKuil sI3bIK U TUTEpATypay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anaueit
MEPBOCTENEHHONW 3HAYMMOCTH SIBisieTCs (OPMUPOBAHHE OCHOB HAyKH XHMHHM KaK 00JacTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITENTbHOCTH YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABa€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00eCledYeHNH YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npoOJeM 3KOJIOTUYECKOM, SHepreTM4eckoil M MuIeBoid Oe30MacHOCTH, B Pa3BUTHU
MEJWIIMHBI, CO3/JIaHUHM HOBBIX MAaTEPUAJOB, HOBBIX HWCTOYHUKOB DJHEPrUHU, B
o0ecre4eHn  paluOHAJIBLHOTO PUPOAOTIOIH30BAHNS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUIECKU 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHUCTEMbl 3HAHM, JEXallMX B OCHOBE XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB U
TEOPHI XWMHUHU, COBPEMEHHBIX IIPEJICTABICHUI O CTPOCHHWM BEIIECTBA Ha PAa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMAaX, 00 OOIIHX
HAyYHBIX TPHUHIUATIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

e (QopmupoBaHue y O0OYyYarOIIMXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOW XWMHUH, Al OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKH C TMO3UIMH 3KOJIOTHYECKON
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MTOBCEIHEBHOW KU3HU.

B nnane paiursanun IIE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW pPa3BHUBAIOIINUX (bYHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H.I€1"O 06pa3OBaHI/I$I IIpyU U3Yy4YCHUU IIpCIAMETaA «XUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTAHHE YOCKIEHHOCTH B II03HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHHU, (POPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU,

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO01ee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3yYCHHUS XUMHH Ha YIIIYyOJECHHOM YpPOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4daca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aMKA ATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THIBI NepeKpbIBaHUsA aTOMHBIX OpOUTaJIeH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannyeckux BemecTs. [lonsTHe 0 cBOOOAHOM pagukale, Hykieoduie u MeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHBIE (DOPMYJBl pPa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, CcKeynerHas. WM3omepus. Bunabl wu3omepum: CTpyKTypHasd,
POCTPAHCTBEHHAs. JJNEKTPOHHBIE 3(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o knaccupuKauy opraHuueckux BemecTs. [loHsaTre o GyHKIMOHATBLHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIATypa OpraHM4eCcKHX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobenHoctn W Kkjnaccu(uKanus ~ OpraHMYeckux  peakuumi.  OKUCITUTENThHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIECTB IpU HarpeBaHuu (MJaBieHHe, OOyrIMBaHWE U TOpPEHHe),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-r1/16p1/m1/13au1/151 aTOMHBIX
opbutaneit yrneposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: peaKLUU 3aMeIIeHMs], N30MEepHU3aliH, JErUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHNs U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O0mast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['omonoruueckuil psit agkeHoB, obmas GpopMyia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-Tpanc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKLMM IPUCOCIAMHCHMs, 3aMCIICHUS B -
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuno MapkOBHHMKOBA.
KadecTBeHHbIE peakIuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONpPsDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alK U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA aJIKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OeH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 OpUEeHTHPYIONMIEM IEHCTBUU 3aMeCTUTENCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  IMOJIyYeHUST U NPUMEHEHUE  apoOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHYECKHid, KaTaIUTHUECKui), pudopmunr, nuposnus. [Ipogykrer nepepabotku HedTH, HX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOIPYIIy, LHAaHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJIOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjJacTMacc, KaydyyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuil psj, oduas Gpopmyra, H30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAaKUMM 3aMELIeHMs], JAerHIpaTaluH,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMU U HEOPraHUUECKUMHU KucinoTamu. KauecTBeHHas
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJA Ha OpPraHU3M YEJIOBEKA.
CriocoObI nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HyKJIeopIbHOTO 3aMenieHus. JleiicTBre Ha opranu3M yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuvyHOCTh ¢eHona. CrocoObl MOMydeHHs] W MpUMEHEHHE (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUSl M HOMEHKJarypa. DHU3WyYecKue CBOMCTBA albJIETUJIOB M KETOHOB. XHMHYECKHE
CBOMCTBAa aQJbJICTUIOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE abICTUJIOB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBbIE KHCIOTHL. OCOOEHHOCTH CTPOSHHS MOJICKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakius 3TepuuKanuu, peakiuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOUM KuCHOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psa, obmas Gopmyrna, u3oMepust 1 HOMEHKIATypa.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
miesiouHou cpene. OCOOEHHOCTH CBOMCTB KHPOB, COAECPKAIINX OCTATKH HEMPEIETbHBIX JKUPHBIX
KHUCIOT. JKUpbl B IpUpPO/IE.

MBpbL1a Kak COJTM BBICIIUX KapOOHOBBIX KUCIJIOT, KX MOIOIICE JCHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
®dusnyeckue CBOMCTBA M HaxOkAeHHEe B npupone. PorocuHTe3. XHUMHUYECKUE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJdbJACTMJIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JakTo3a. BoccTaHaBnuBawomue U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapujoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmalia: THAPOJIM3, KAYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBa IEILTIOI03bI: TUAPOIIN3, MOTydeHHE d(PUPOB 1eTt0N03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepuMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB W UX MPEBpALICHHI: PacTBOPUMOCTH
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM qmuammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3314 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKue U apoMaTHUECKUe; MePBUYHbBIC, BTOPUYHBIE U TpeTU4yHble. CTPOCHHE MOJIEKYIL,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBa
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUJIMH — IpeICTaBUTENlb AMUHOB apoMaTtuyeckoro psaa. CtpoeHue aHwivHa. Bzaumuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknarypa u  uszomepus. OTthenbHble TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBsA3U. buonornueckoe 3HauyeHUE aMUHOKHUCIOT. CHHTE3 M THIIPOJIU3
MENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAsh M TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHUs BELIECTB W HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCTUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIINS.

[TonmumepHbie MaTEepUaJIbL. [Inactmaccel (monuaTHIIEH, IOJIUITPOTINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUIaT, MOJMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEPBI, OMopasiiaraeMble TOJIUMEPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMAacC, KaydyyKoB, pELIEHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasipHOd (popMysIbl OPraHUuYeCKOro COeTUHEHHS [0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOSIIMX B €r0 COCTaB, HaXOXKJICHHUE MOJIEKYISIPHON (HOpMYJBl OpraHUYECKOro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOIYKTOB pEaKlUU /WM UCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHON (HOPMYIIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzarus MexnpeaMeTHBIX CBA3€M IMpHU M3y4eHHUU opraHudeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHWE, HAyYHBIA (akKT, THIOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanusi, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3MUECKHE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIHNE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYecKui aneMeHT. M3otonsl. CTpoeHHe 3JIeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKWe YPOBHH U TIOJYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukanus XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIGKTPOHOB TI0O aTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOHQUTYpAllMH AaTOMOB DIIEMEHTOB
MEPBOro—4eTBEPTOrO0 TMEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIIEKTPOHHBIE
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoamyeckoil CHCTEMBI XHMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOHBIX BEIIECTB MO TPYIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIENTOPHBIA. DHEPTUs
U JuiiHa CBA3U. [loaspHOCTh, HAIIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeAuHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cucteMax. Mcrtunnble pacTBopsl. [IpeacraBieHue 0 KOJTOUMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. TpHBHANIbHbIE HAa3BaHUS
OTJIENBbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W INPEBPALICHUS SHEPIUU IMPU XUMHUYECKHX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble u  HeoOpaTHMblE peakuMd. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas aucconuanus. CuibHble W crnabble  2NeKTponuThl. CTemneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BogopoaHsliit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTAHOBUTENb. [Iponecchl OKHUCIEHHMS M BOCCTAHOBJIEHUs. BakHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBUM KaTalu3aTopa, MOJIEIH KPUCTAUIMUECKUX PEMIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIMu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeHMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbI U
NIEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojnie, crnocoObl MOITydeHHs, (PU3MUecKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl moimydyeHus, GU3NYeCKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0OpasoBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero MoJly4eHne, BUAbI CTEKIIA.

[Tonoxxenne metanos B [lepuonnyeckoil cucreMe XMMHUYECKUX 3J1eMeHTOB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gu3Mueckue U XMMHUYECKUE CBOICTBa, NPUMEHEHNE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamaoB |IA-rpymmer [leprogudeckoit cuCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii © KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB NoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUapl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U qUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro CcoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenre u npuMeHeHue xeje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne IuHKa U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTajibl M CIUIaBbl», B3aMMOJEHCTBHE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAaHUE BUAECOMATEPUAIOB), B3aUMOJAECUCTBUE LIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 UX COSTUHEHUS», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

XuMusg W 370poBbe 4YesloBeka. JlekapcTBeHHbIE cpencTBa. llpaBuia HCHOIb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3a1aun.

Pacuérpl: Macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMa, KOIMMUECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJW BBIXOJA MPOJAYKTAa PEAKIIUU OT TEOPETHUECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTJACIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTteMa, Ouocdepa, MeTaboJIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MUHEPAITbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH M CAaMOOIIPEIEIICHUIO;
HaJIMYMe€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTb M  CIOCOOHOCTH  OOYyYaromuxcs
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, FKOJIOTUUECKOM KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIMYHOCTHBIC PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPAKAIT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW JEATEIBHOCTA O0YJAIOUIMXCS B MPOIIECCEe PeaTn3ainu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

NpEaACTaBJICHHUA O COINUAJIBHBIX HOpMax M IIpaBUJIaAX MEKIMYHOCTHBIX OTHOIIEHUHN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘IC6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSL, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMUH,

yBa)KE€HHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3YJNbTaT JJIUTEIbHBIX HAOIIOJICHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

UHTEpeca U TI03HABaTENbHBIX MOTHBOB B TMOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OICHUMBATh CHUTyalluHh, CBA3aHHBIC C XHMUUYCCKHMHU ABJICHUAMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapI/IHleﬁ C HO3HHHI>'I
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOoBOro M 0Oe30macHoro olpasza KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHHUS aIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBHON
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pasNuyHOro poja, B TOM YHCIIe Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

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

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUA HEOOXOJAMMOCTH MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBHON MPAKTHKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
00ecTeueHnH yCIOBUN YCTICITHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HHA KAKIOTO YjeHa
00111eCTBA;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHMs SIBICHUI OKPYKAIOMIETO0 MHpa M MPOUCXOIINIMX B HEM WM3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHE 3HAHUS ISl PEICHUs TIpo0iIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pPa3IUuHBIX chepax mpodecCHOHaATHHOU
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHPOBO33PEHHS OOYUAIOIIUXCS MEXKIUCUUIUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SBJICHUE, MPOIecC, CHCTEMa, HAYyYHBIH (akT, MPHUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMATBHOM KOMIIETEHIIMH 00yJaromInXcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeiCTBUS:

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

ONpEeNeNsaTh LENU JEATeTbHOCTH, 3aJlaBas HapaMeTpbl U KPUTEPUM HUX JOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHSITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKumZ;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, [0 AaHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKIIUI.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIEC BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOMOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel HMHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(popMaluu, He0OXO0AUMOM J71s1 BBITIOJHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HArJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYXIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJIEHU, (I)OpMy.]'II/IpOBaTB CBOHU Hpe)]J'IO)KeHI/IZ OTHOCHUTCJIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlMel pe3yJabTaTOB I103HABATEIbHOU JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3aluy y4eOHOro MpoekTa, M (hOpMyaupoBaTh BBIBOJBI 110 pe3yJbTaTaM IpPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMKA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M M0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb J€ATEIbHOCTH HAa OCHOBE CaMOaHaIk3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI IO XMMHHU Ha yriyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayuyHble 3HAHUS, YMEHHMsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUIO HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHMM NpPEAMETHBIE PE3YJbTaThl MPEACTABICHBI 10
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUU OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00ECIEUeHNH YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA B
peltieHuu mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOeCleYeHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMM MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00oyouka atoma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHMS aTOMa, T'MOpUIM3alusi aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHuYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U TMPEBpalleHHs] DSHEPTUM MPH XUMUYECKHX peaKkIusaX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWHM, MUPOBO33PEHUECKHE 3HAHUA, JIEKAIIUE B OCHOBE IOHMMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIIGHUW; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUWid, TEPMOJAMHAMHUYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTri, opueHtanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301IaCHOM UCTIOIb30BAHUH BAKHEHIITNX OPraHUYECKUX BEUIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTEpHbIC MPU3HAKH MMOHITHH, yCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECIMHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIHMKY JJIsi COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJ OPraHUYECKUX BEIECTB;

COCTaBIISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABICHHS  AIIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlMM  HX
XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MIPUHAIIC)KHOCTh U3YUYECHHBIX OPTraHUIECKUX
BEIIECTB 10 UX COCTaBYy M CTPOCHHIO K ONpPEACIIEHHOMY KIIacCy/TpyIile COeAMHEHUN, TaBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIS  OTACTBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWICH, TOJYOI,
[JIMIEPUH, STWICHTIUKONb, (eHos, (OopMaNbIeTHa, aneTaabAeTH, AaleTOH, MypaBbUHAS
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BHUJ XUMHUYECKOW CBS3HM B OPraHHMYECKUX
COCMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKHUE U
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX MPHMEPax XapakTep
3aBHCUMOCTH PEaKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOU CBSI3U (O- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HCTOYHUKH YTIEBOJOPOIAHOTO CBHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
POJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHHUH, MOJICIMPOBAHUH, SKCIIEpUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS TIPUMEHSTH YTH 3HAHHSI,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMAaTH3alluiO, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — JIJIsl M3YUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbIX TIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUajIbHOIO €QUMHCTBA MHUpPA, UCIOJb30BAaTh CHUCTEMHBIE 3HAHUS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XUMHUYECKUX PEAKIMil C HCIONb30BaHUEM (H3MYECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKOH 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCIONb30BATh IMOJTYYEHHbIE 3HAHUA JUIs
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJAEPKAIUX OPraHMYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpalieHusi C  BEleCTBAMU M J1JaOOpPaTOpHBIM
o0opynoBaHueM, (opMyIupoBaTh LENb HCCIEIOBAHUSA, NMPEACTABIATh B pa3iMuHOU (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh IMpaBWila AKOJIOTUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXKarolled NPHUPOIHON cpeasl H
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3lIMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KpUTHYECKH AaHaJIM3UPOBaThb XMMUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOpraHudecKas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTEPUAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M TMHIIEeBOW 0e30MacHOCTH, B DPAa3BUTUM MEAWIUHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaNeil, WOH, MOJEKyJa, BaJCHTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTCICHb
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAIlMM, BOJOPOAHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJIUTUUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS W IMPEBPAIICHUS HEPIrUy IPH XUMHUYECKHX PEAKUHUAX, 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBICHHI; COBPEMEHHbBIE IPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSX HX
MpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpax U  JUCIEPCHBIX  CHUCTEMAX;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHUCTEeMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIENSITh BAIIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHUSX, BHUJI XUMHYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBY, XMMHUYECKHUE PEAaKIMU MO PA3NUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pearupyromux
BEIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHUIO KaTaju3aTopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOUIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MeneneeBa, UCHOJIb3Yys MOHITHUS «IHEPrETUUYECKHE YPOBHHU», «IHEPre€TUUYECKHUE MOAYPOBHUY,
«S-, p-, d-atomHble OpOWTATN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
coeMHEeHUN 1o nepuogaM u rpynmnam llepuognueckoit cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJITBEP)KIATh CYLIECTBOBAHME I€HETHUUECKOM CBSA3HU
MEXy HEOPTraHUUECKUMU BEIIECTBAMH C TIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IIOJIHBIX M COKpAIlEHHBIX MOHHBIX YpPaBHEHUH; peakuuit
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKHUX XapaKTEPUCTUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUYECKUE PEAKIINH, JIEXKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

c(hOpMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUIN O METO/IaX HAyYHOI'O TIO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAILHOM HCCIIEJIOBAHUM BEIIECTB U [UIsI OOBSCHEHUS XUMHYECKUX SIBICHHI,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH 1E€ATEIbHOCTH Y€JIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHSATUSIMU U
MPEJCTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHUMaHUS MAaTepUaAIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEIECTBA, MAacCe WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIIUU
BEIIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaYeHUs BOJOPOIHOTO TOKa3aTels paCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTA PEaKkluu, €CIU OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C ONpeAeaEéHHON
MaccOBOM JI0Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B HW30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MTPOJIYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (IIPOBEJIEHUE PeaKIuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYCHHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklnu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «Metamnb» 1 «HemeTtamnsl») ¢ coOnroaeHueM MpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
M0 BBHIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMUYECKU IEeIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOW [EATENHHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBBS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpopMaluio, nepepadarpiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
) C’ll‘_lil):eHZIG aT;)CMz. Fielznga:qecxnﬁ;aKOH . Butmorexa LOK
: u HOJAMYECKas CUCTEMa XUMHUYCCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Ctpoenue BemiectBa. MHorooopasue 11 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmoreka [JOK
2.1 H 31 1 3
EMETALIL https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CraH https://m.edsoo.ru/2dd57f24
Wroro no pazmeny 54
Pa3nen 3. Xumus u ;Ku3Hb
31 MeTtoabl T03HaHUS B XUMUH. XUMHUA U 9 bubmuorexa [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI padoTshI
[IpeameT 1 3HaYEHUE OPraHUYECKON
1 XPII)Mf/[IH HpeI[CTaBJIeHI/IGPO MHOT000pa3uu 1 Bubmmorexa IOK
’ N https://m.edsoo.ru/3686e6f5
OpPraHUYECKHUX COeITUHEHHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
5 (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 bubnnorexa [JOK
BasieHTHBIE BO3MOKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriepoaa
XUMHUYECKas CBsI3b B OPraHHUYECKUX
3 COeMHEHUsX. MexaHu3Mbl 00pa3oBaHus 1 bubmuoreka [IOK
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa https://m.edsoo0.ru/8d39f5c8
CBsA3EH
4 Teopus cTpoeHUsT OPraHUuYECKUX 1 bubnnorexa [JOK
coenuHeHuit A. M. Byrneposa https://m.edsoo.ru/9e595ch8
Buasr uzomepun: CTpyKTypHas,
5 IPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 bubmmnorexka HOK
3 GEKTH B MOJIEKYJIaX OPraHHYECKHX https://m.edsoo.ru/b0e61661
COCIMHEHUN
IIpeacraBnenue 0 KIIACCHPUKALNN U
6 CI/i)THeMaTI/I‘—IeCKaSI HOMeHK(Jb;aTyEa 1 bubmorexa LIOK
https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peakuuii B 1 bubmuoteka [IOK

oprT: aHUYECKON XUMUM

https://m.edsoo.ru/ba5706aa
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CucreMmarusanus U 0000IIEHUE 3HAHUN

bubnunoreka LIOK

8 10 TEMeE https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
9 dbopMyIa, HOMEHKIIATypa H H30MEepHs, bubmmoreka [JOK
3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHUE MOJIEKYII
10 du3nvecKue U XUMUYECKHE CBOMCTBA bub6nmoreka [IOK
AJIIKaHOB https://m.edsoo.ru/3137711c
HaxoxaeHue akaHoB B IPHPO/IC.
11 Cnocoglbl MOJIYYCHUS U nprl)/nvlpelfeHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/259b0a5b
aJIKaHOB
[ukoankansl: obmmas popmya,
HOMEHKJIaTypa ¥ U30MEPHSI
12 0C066HHOC”1}“’I£) CTpOGHI/IHpI/I X;IMI/I‘IGCKI/IX bubmmorexa LIOK
. https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
MIPUMEHEHUE
Pemenue pacuéTHbix 3a/1a4 Ha
ompezieNieHue MOJIEKYIIPHON (HOPMYIIbI
13 OpPTraHUYECKOI'0 BEIIECTBA [10 MACCOBBIM bubmuoreka [IOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucreMaru3anus u
000011IeHNE 3HAHUH 10 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
opMyJia, HOMEHKJIaTypa, JIEKTPOHHOE
14 I(/II) HI;)OZTpaHCTBCHHOC ZIT)poeHI/Ie ’ Bubmmorexa HOK
https://m.edsoo.ru/273b0ale
Mouiekysl. CTpyKTypHasi U LIUC-TPaHC-
M30MEpHs aJTKEHOB
15 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nmnorexa LIOK

ankeHoB. [IpaBuno MapkoBHHKOBa

https://m.edsoo.ru/21069ccd
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CriocoObI nostyueHus 1 IPUMEHEHNE

bubnunoreka LIOK

16 AITKCHOB https://m.edso0.ru/665dc058
[IpakTuueckas pabora Ne 1 mo Teme
17 "l'll)onyquHe :—)TI:IneHa U U3Y4YECHUE €T0 Bubmmorexa IOK
R https://m.edso0.ru/0941eed8
Pemenne pacuéTHbIX 3a7a4 Ha
18 onpez[enell{)ne MOJIeKyJI;ITaHoﬁ hopMyIIBI bubnrorexa LIOK
https://m.edsoo.ru/e9ea9921
OpPTraHUYECKOTO BEIECTBA
ATnKagueHsl: COnpsKEHHBIE,
19 I/I30J'pr0BaHHLIe I;(YMYJII/IpOBaHHBIC. bubmmorexa LIOK
’ https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX Bu6motreka [JOK
JIMECHOB https://m.edsoo.ru/e561253d
91 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubmmoreka [JOK
aJTKaINCHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKH psijl, oOmias
99 dbopMyna, HOMEHKIATypa, SJIEKTPOHHOE bubnnorexa [JOK
Y IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJI, (PU3UYECKHE CBOMCTBA
23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa LOK
https://m.edsoo0.ru/23493a93
24 KauecTBeHHBIE peaklInM Ha TPOMHYIO bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/7blc48da
CriocoObI oNTy4eHus U IpUMEHEHUE bubmmnorexa [JOK
25
AITKUHOB https://m.edsoo.ru/a6f9alea
% Pewenue 3anad: pac4€Tsl 110 YPaBHEHUIO bubmuoreka [JOK
XUMHUYECKON PEeaKIiu https://m.edsoo.ru/5db8e526
27 Cucremarusanus 1 0000IeHNe 3HAHUT
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10 TEMC

ApeHBbI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE

bubnunoreka LIOK

28 Y IIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT https://m.edsoo.ru/a92a7094
OeH30I1a U TONIyoua, NX (U3NYECKUe
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH bubnuorexa [JOK
3aMelIeHHs https://m.edsoo.ru/ad44alae4
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUI
30 MPUCOCANHEHUS oxncnegne FON?OJ'IOII:IOB bubmmorexa LIOK
’ https://m.edsoo.ru/a44alae4
Oenzona
31 OCo0EHHOCTH XUMHUYECKUX CBONCTB bubnnorexa [IOK
CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THbix 3a1a4 Ha
32 onpeaenellzne MOJ'IeKy.]'IflI[I)HOf/'I (bopMyITBI brbmmorexa LIOK
https://m.edsoo.ru/53461a2c
OpraHMYECKOIo BEIlecTBa
33 CriocoOslI MoTydeHus U IpUMeHEHUe bubnnorexa [JOK
apeHoB https://m.edsoo.ru/6f717d09
34 I'eneTnyeckas cBsI3b MEXIY
Pa3IMYHBIMU KJIacCaMu yTJI€BOJA0POIOB
Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX
35 peaknuii. CuctemMaTu3arys u
000011IeHrEe 3HAHU I10 TEME
36 [Tpupoanstii ra3. IlonytHble HedTAHBIE
rasbl
37 KameHHbI#1 yroib 1 IpOIyKTHI €70 bubmuoreka [JOK
nepepadoTKu https://m.edsoo.ru/69b3398b
38 HedTb 1 criocoOb! €€ mepepaOboTKH. bubmmoreka [JOK



https://m.edsoo.ru/a92a7094
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[IpumeHnenue npoayKTOB IepepadoTKH
HeTH

https://m.edso0.ru/21f9de78

I'enernueckas CBA3b MEXKIY

39 Pa3IMYHBIMU KJ1acCaMU yTJIEBOJOPOJIOB
["anoreHonpou3BOAHbIE YTIIEBOAOPOIOB:
40 3neKTp0HH§e CTpoHeHI/Ie‘ }I])reaxu;pl o bubnrorexa LIOK
’ https://m.edso0.ru/82b4d759
3aMelIeHHs rajoreHa
JleWicTBue 1Iemoueh Ha
41 raJIOreHIIpou3BoIHbIe. B3anmoseiicteue
JUTaJIOTEHAIIKAaHOB C MarHUEM U IIUHKOM
42 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubnnorexa [{OK
o paszeny "YriaeBoaopoast"” https://m.edsoo.ru/20e89f22
43 KoHTposbHas pabora 1o Teme bubnnorexa [JOK
"VriaeBogopoab” https://m.edso00.ru/95¢9e298
ITpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, o0mmas popmyna,
44 CTpOEHHE MoneKerI) fISOMLeL::)I/I}I(I) o Bubmmorexa IOK
’ ’ https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukanus,
¢uznueckue cBoiicTBa
XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubmuoreka [IOK
45
OJTHOATOMHBIX CIIUPTOB https://m.edso0.ru/26ee34fe
46 CrocoOsI TOTy4YeHus ¥ TPUMEHEHNE bubnuotexa [JOK
OJTHOATOMHBIX CITUPTOB https://m.edso0.ru/484100000000000
[IpocTtsie a¢upbl: HOMEHKIATYypa U
47 I/I;:)MepI/ISI (20566HHOCTI/I (bH3IZEGCKI/IX u Bubmmorexa IOK
’ . https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOWCTB
48 MHOroaTroMHBbIE CIIUPTHI: bubmuoteka [IOK

STUJICHTJIMKOJIb U TJIMLCPHUH, UX

https://m.edsoo.ru/ee4d84aa
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¢du3nveckre 1 XUMUYECKHE CBOWCTBA

CrniocoOblI MoTy4eHus U IpUMEHEHUe

bu6nmmoreka [IOK

49 MHOTOaTOMHBIX CITHIPTOB https://m.edsoo.ru/d12e567d
®deHOoI: CTPOCHNE MOJICKYJIBI
50 (1)PI3I/I‘I€CKI/II)C CBOMCTBA. T}(;KCI,/ILIHOCTB bubnrorexa LIOK
https://m.edsoo.ru/2ce726f8
denona
51 XuMHUEcKue cBOMCTBa (heHoIa Bubmmorexa HOK
https://m.edsoo.ru/037ca5f9
59 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubmmoreka [JOK
penona https://m.edsoo.ru/c77ddf4c
IIpakTuueckas padora Ne 2. Pemenue
53 BKI()JHepI/IMeHTaJIiHHX 3a7a4 10 TeMe bubmmorexa LIOK
https://m.edsoo.ru/fd0ced09
"CrnupTtsl U eHonbl"
54 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubnuorexa [IOK
0 TeMe https://m.edsoo.ru/1810cb9b
ANBAETUIBI U KETOHBI: 3JICKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; bubmuoreka [IOK
TOMOJIOTHYECKHUE PSI/IbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyra, U30MEpHsl 1 HOMEHKJIaTypa
Anbaeruipl ¥ KeTOHBI: (U3HUECKUE bubmmoteka IIOK
56 .
CBOMCTBA; peaKIMy MPUCOCTHHEHHUSI https://m.edsoo0.ru/c887425c
57 Peakiiuu oKHCIIEHUS U KaUueCTBEHHEBIC bubnunorexa LIOK
PEaKIUu allbJIETH]IOB U KETOHOB https://m.edso0.ru/a393baa9
58 CriocoObI TOTyYeHUS aTbACTUIOB U but6mmoreka [IOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE IIPE/IETbHBIE BuGmiorexa [IOK
59 KapOOHOBBIEC KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fec0b113
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N3oMepust 1 HOMEHKIaTypa KapOOHOBBIX

bubnunoreka LIOK

60 KHCJIOT, UX (DU3MYECKHE CBOMCTBA https://m.edsoo.ru/700cc87b
XVMHYECKUE CBOWCTBA IPEIEIBbHBIX Bu6muoteka [JOK
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0OeHHOCTH CBOICTB MypaBbHHOU
62 KHCIIOTBI. MHOF006pa3I/IeyEap6OHOBBIX bubnrorexa LIOK
https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOICTB: HETPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 ,I[EIKap60HOBBIX rnipOKCHKap60HOBLIX bubmrorexa LIOK
’ https://m.edso0.ru/83a08773
kucinot. [IpencraBurenu BoICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX KAaPOOHOBBIX bubnnorexa [JOK
KUCIIOT https://m.edsoo.ru/0d162d9d
65 CriocoObI Moy4YeHus: U TPUMEHEHNE bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065c9d
CrnosxxHble 3(hUpBI: TOMOJIOTHYECKUHN PSIJI,
66 o0mas (poplgl)yfa U30MEPHUS U i Bubmmorexa HOK
’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nmorexa LIOK
3¢pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1Mo
68 YpaBHEHUIO XUMHUYECKON PEaKIINH, Ha
orpezeNieHue MOJIEKYIIPHOU (HOPMYITbI
OpPraHUYECKOT0 BEIECTBA
[Ipaktuueckas padora Ne 3. Pemenne BuGnmorexa LIOK
69 IKCIIEPUMEHTAILHBIX 33724 10 TeMe

"Kap6oHoBsie kucnoThl. C0XKHbBIE

https://m.edso0.ru/486671fb
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a¢upsr"

Kupsl: ctpoenue, pusndeckue u

bu6nmmoreka [IOK

70
XMUMHUYECKHE CBOMCTBA (THIPOIIU3) https://m.edsoo.ru/al19c5b98
Oco0 %
71 cocoe e;: 0(;/IZ(HOC;(;if(ZIBH}I;EpZB,CHBHHX bubmorexa HOK
AepRatl e https://m.edsoo.ru/b0331922
JKUPHBIX KUCIIOT. JKUPBI B IPUPOIE
MBpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
79 KHCJIOT, UX Moolee aeicTue. IlonsTre bu6nmorexa LIOK
0 CHHTETHYECKHX MOIOIINX CPEICTBAX https://m.edso0.ru/3c566565
(CMO)
r
I
POACOACPALIX Op https://m.eds00.ru/56790c96
BEIIECTB
72 Pacu€tpl 10 ypaBHEHUSIM XUMHUYECKUX
peaKkuuit
75 CuctemaTu3zanusi 1 0000IICHUE 3HAHUIA bubmuoreka [{OK
10 TEME https://m.edsoo.ru/f8eaf2eb
06
5| emmer——
A yE A da https://m.edsoo.ru/7a9693al
Y TIOJTCaXapy/ibl)
Momnocaxapusl: GuU3NUECKHE CBOMCTBA bubmuoreka [IOK
77
Y HaXOXKJICHUE B TIPUPOJIC https://m.edsoo.ru/b4bdda2d
[Ipumenenue rioKo3bl, €€ 3HaYEHHUE B bubnunorexa LIOK
78
KU3ZHEJEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
p | e ——
' A pHpOa https://m.edsoo.ru/eb0384e7
MPUMEHEHHE JUCaXapuJIoB
80 [Tommucaxapuapl: CTpOCHHE bubmmoreka [JOK
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MaKpOMOJIEKY, (PU3NIECKHE U
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

https://m.edso0.ru/72a04508

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX Bubmmorexa IOK
https://m.edso0.ru/6216e766
Pemenne pacueTHbIX 3a1a49 Ha
82 onpez[eneII{)He JIOJIH BbIXf),Z[a MIPOJIYKTa bubmorexa [OK
https://m.edsoo.ru/7fde47ef
pPEaKIMU OT TEOPETUYECKH BO3ZMOKHOTO
83 Cucremarusanus 1 0000IIeHNE 3HAHUN bu6nmorexa LIOK
0 paszeny https://m.edsoo.ru/08d4364c
KontponbHas paboTa o Teme
84 "KI/ICJII)OPOIICOIlpep)KaIIII/IC OpraHUYEeCKUe brbmmorexa LIOK
. https://m.edsoo.ru/42c6678e
COCTUHCHHUS
AmMunbI: K1accupUKaIUs, CTPOCHUE
85 MOJICKYT 06ma91(1)(1)0p]1\1/1yna I/E}OMepI/ISI Bubmmorexa LIOK
’ ’ . https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3NYECKHE CBOMCTBA
86 XuMHUECKue CBOMCTBA anupaTuiecKux bubmuoreka [IOK
aMHHOB https://m.edsoo.ru/1bc5cf80
AnnnvH: HUEC aHUJINH
87 OCO6J;HHOE?I?IO:I/IM:I§€CKJ:/IX :I;OﬁCTB bubamorexa LOK
https://m.edsoo.ru/39cd21f1
aHWJINHA
88 CrocoObI MoTy4YeHus: U TPUMEHEHNE bubmuoreka [IOK
anmu(paTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIOTBI: HOMEHKJIAaTypa 1
89 u3oMepusi, (pu3nYecKre CBOMCTRA. bubmuoreka [IOK
OTenbHbIC TPEICTABUTENHN O https://m.edsoo.ru/d1773e80
AMHHOKHCIIOT
90 XHUMHUYECKHE CBOICTBAa aMUHOKHUCIIOT, UX bu6nunorexa LIOK

OMOJIOTHMYECKOE 3HAUEHUE aMUHOKHUCIIOT.

https://m.edsoo.ru/77df705a
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CuHTe3 ¥ THIPOIU3 IENTH]IOB
01 benky kak npupoHbIE TTOJIMMEPHI; 1 bubnuorexa [IOK
CTPYKTYpBI OCITKOB https://m.edso0.ru/429e9899
. bub6nmoreka [IOK
92 XHUMHYECKUE CBONCTBA OEITKOB 1 https://m.eds0o.ru/6237306d
A3oTcojepKallue reTepouKInIecKue
93 coem/IH:Hfm. PHIlyKJIeHH(I))BLLIIe KHACIIOTBL: 1 bubmorexa HOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHE U OMOJIOTHYECKas pOJib
[IpakTuyeckas padora Ne 4. Pemenue
94 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 bubmmoreka [JOK
"A30TCcoAepIKaIe OPraHuuECKIe https://m.edsoo.ru/8e3c02d1
coeuHeHUs"
[TpakTuueckast paborta Ne 5. Pemenue
95 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 bubmmoreka [JOK
"Pacrio3HaBaHHe OPraHMYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHui"
KonTponbhas pabota mo Teme
96 "A3ofcoz[ep>1<;mne OpraHUYEeCKHe 1 1 bubmorexa HOK
| https://m.edsoo.ru/ce561bc7
COCTUHEHUS
OcHOBHBIE TOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH U bubnnorexa [JOK
97 1
METOJIbI HX CHHTE3a —II0JIMMEPU3AIIUs 1 https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHCAIINS
98 IInactMaccel. YTunuzauus u 1 bubnunorexa LIOK
nepepadoTKa MIacTHKa https://m.edsoo.ru/82242e0f
99 DJIacTOMEpbI: HATYpPaTbHbBIN 1 bubnuotexa [JOK
CHHTETHYECKUE Kayuyku. Pe3una https://m.edso0.ru/246103ec
100 BonoxkHna: HatypalbHbIE, 1 bu6nunorexa LIOK
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HCKYCCTBCHHBIC, CHHTCTUUCCKHC.
HOJ'II/IMepBI CIICIHUaJIbHOI'O Ha3HAYCHUA

https://m.eds00.ru/5963a601

101

102

[IpakTuyeckas pabora Ne 6. Pemenue
3KCHepI/IMeHTaJIbHBIX 3a1a4 I10 TCME
"Pacrno3HaBaHue maacTMace U BOJIOKOH'

O00011eHrEe U cCUCTEMATU3 AL
M3YYCHHOT'O MaTepHualia o TeMe
"BbICOKOMOJIEKYJISIPHbIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bubnunoreka LIOK
https://m.edsoo0.ru/3aebd77a

bu6nmoreka [IOK
https://m.edso0.ru/6a22b1e8
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11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

-:;—’H Tema ypoka Beero Konrpoabnbie IIpakTuyeckue o0pa3oBaTejibHbIE
padoTbI padoThsI pecypcsl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bub6nmmoreka [IOK
aneMeHT. M30Tors! https://m.edsoo.ru/59c112ee
5 CtpoeHue IeKTPOHHBIX 000JI04YEK aTOMOB, 1 bubnuoreka [IOK
KBAHTOBEIE YKCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccugukaiius XuMHUECKUX JIEMEHTOB (S-, p-, d- 1 bubmmoreka [JOK
, T-onmemenThr) https://m.edsoo0.ru/61294af9
4 Pacnipenenenue 3;eKTpOHOB 1O ATOMHBIM 1 bubnuoreka [{OK
opouTasam https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIC KOH(UTYpAIH aTOMOB JICMEHTOB B bubmmoreka [JOK
5 . 1
OCHOBHOM H BO30YXJIEHHOM COCTOSIHUHT https://m.edsoo.ru/8149e846
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubmuoreka [IOK
DIEKTPOOTPUIIATETBHOCTD https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3akoH u Ileprnoguyueckas cucrema
7 XI/ISMI{ECKHX a1emeHTOoB /JI. I/II3 MﬂeHz[eneeBa CBSI3b 1 bubmmorexa LIOK
. . ’ https://m.edso0.ru/16957c01
C COBPEMEHHOM TEOpHEH CTPOEHHUST aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
8 3J'ICM€HTO]1: 1 00pa3yeMbIX MU MPOCTHIX U 1 bubmmorexa LIOK
https://m.edsoo.ru/f8468927
CJIOKHBIX BEIIECTB IO TPYMIaM U MeproIam
. bubmuorexa [IOK
9 Cucremaruzanus 1 00001IEHHE 3HAHAN 10 TEME 1 https://m.edsoo.ru/8fad2942
Buapl xumudeckoi CBsI3H.uMexaHH3MLI BuGmiorexa [IOK
10 o0pa3oBaHMs KOBaJEHTHOU CBsi3U. BomopoaHas 1

CBA3b. MEXMOJIEKYIISIpHBIE B3aNMOECHCTBUSA

https://m.edsoo.ru/5a8072af
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BanenTHOCTh 1 BaJICHTHBIE BO3MOXKHOCTH aTOMOB.

11 CB$13b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX Bubmmorexa HOK
https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX COEIUHEHUSX: bubnunorexa LIOK
COCTaB ¥ HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOJIEKYISIPHOrO M HEMOJIEKYJISIPHOTO

13 CT;I;eHI/I}I. Turmbr ZpHI::TaJIJII/IquKHX peile”fOK u bubnrorexa LIOK

5 https://m.edsoo.ru/e167635b
CBOICTBa BELIECTB

14 IlonsiTE O AUCTIEPCHBIX CUCTEMAX. bu6nmorexa LIOK
IIpencraBicHre 0 KOJUIOWIHBIX PaCTBOpax https://m.edsoo.ru/da2c70e4
HcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U

15 HeHacmme}?Hme pI:lCTBOpI/IMH;CTI). Bubmmorexa HOK

’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObl BbIpayKE€HUS! KOHIIEHTPAIMU pacTBOPOB Bubmmorexa HOK
https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ nCnoyib30BaHUEM MOHSITHN

17 "MaccoBas ,I[I([)J'I}I pacTBOpEHHOrO BemecTna' bubmorexa HOK

| . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsE KOHIEHTpaIus

18 Krnaccudukainys u HoMEHKIIaTypa HEOPraHUYeCKUX bubmmnoreka [HOK

BEIECTB https://m.edsoo.ru/bf9e108d
. bubnnoreka [JOK

19 CucreMmaTuzanus 1 0000IIeHEe 3HAHUI 10 TEME https://m.edsoo.ru/8d2c6a3a
Konrtponsnas padora no remam "CtpoeHue aToma.

20 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubmuoreka [IOK
xumudeckux 3aementoB JI. Y. Menneneesa", https://m.edsoo.ru/70a60aad
"Ctpoenue BemecTBa. MHOrooOpa3ue BemecTs"

21 Knaccugukaius XuMHUecKuX peakluuii B bubmuoteka [IOK

HeOpFaHHQCCKOﬁ n OpFaHquCKOﬁ XHAMUH. 3aKOH

https://m.edso0.ru/6335cdd?2
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COXPAaHCHUS MACChI BCUICCTB; 3aKOH COXPAaHCHUS U
IpEeBpalIlCHUA SHEPIUU IIPHU XUMHYCCKUX PCAKIUAX

TernoBbie 3P HEKTH XUMUYECKUX PEAKIIHA. Bu6mumoteka [JOK
22
Tepmoxumuyeckue ypaBHEHUS https://m.edsoo.ru/d1db86da
Brrunciienus o ypaBHEHHSIM XUMHYECKUX bubmuorexa [IOK
23 .
peaKiuii 1 TEePMOXUMUYECKUM YPaBHEHUAM https://m.edsoo0.ru/87b13954
24 CKOpoCTh XMMUYECKOU peakiuu, €€ 3aBUCUMOCTb
0T pa3nuuHbIX akTopoB. KaTanus u karaan3aTopsl
25 ["'oMOTeHHbIE U TeTepOTeHHBIE PEAKIHH
IT 6ota Ne 1 "B
26 paummsnax haxropon a cropocrs xmvmecKoi BuGiorexa LIOK
P | P P https://m.edsoo.ru/1facaldl
peakuuu
97 OOpaTumbie U HEOOPATUMEBIC PEAKIIUH. bubmmoreka [JOK
XMMHYECKOe paBHOBECHE https://m.edso0.ru/30952f9b
IT 6ota Ne 2 "B
28 paammsnax daropon Ha onosenG XIMIECKOro buorera LIOK
P " P https://m.edsoo.ru/3bf34e17
paBHOBECHS
29 Dnektponutryueckas auccounanusi. CuiabHble U bubnmnorexa [JOK
crabple AMeKTPoauThl. CTENeHb TUCCOIMAIINT https://m.edsoo.ru/5f766bdf
nu .C
| B Crom
P POB. BOAOPOA P https://m.edso0.ru/3966ca89
pacTBopa
I'mpponus cosneid. Peaknuu, nporekaroniye B bu6muoreka [JOK
31
pacTBOpax IIEKTPOTUTOB https://m.edsoo.ru/09d5a9hd
39 IIpakTruyeckas padora Ne 3 mo teme "XumMuueckue bubmuoreka [IOK
peaKIMy B pacTBOpax AJIEKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
33 OKUCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINH. bubmuoteka [IOK

Baxxneiiiine OKUCIUTEIN 1 BOCCTAHOBUTEIIN

https://m.edso0.ru/56226060
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MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

bubnunoreka LIOK

34
Oananca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa LIOK
P P P P B https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3aMvHBIX THIIOB bubnrorexa LIOK
Aap https://m.edsoo.ru/5a859d16
37 Pemenwue 3a1a4 pa3nuIHbIX TUIIOB bubmorexa LIOK
Aatp https://m.edsoo.ru/5afa265d
38 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 TEME bubnuorexa [{OK
"XumMuueckue peakiun" https://m.edsoo.ru/c161eb85
39 KontponbHas padoTa no Teme "XuMudyeckue bubnnorexa [JOK
peakmun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [lepuoanyeckon
40 CHUCTEME XMMHUYECKHUX demMeHToB [I. 1. bubnuorexa [{OK
MeHieneeBa 1 0COOCHHOCTH CTPOCHUS HX aTOMOB. https://m.edsoo.ru/8ca2dcad
Du3nYeCKUe CBOMCTBA HEMETAIIIOB
AmoTponusi HEMETAJUIOB (Ha MpUMepe KUCIIOPO/Ia, bubmuoreka [IOK
41
cepsl, pocdopa u yriepoa) https://m.edsoo.ru/ef92c91c
Bogopona: nonyuenue, pusudeckie u XUuMHUECKHE bubnnorexa [JOK
42 .
cBoiicTBa. ['uapubl https://m.edsoo.ru/0aa8f613
["anmorensl: HaXOXKIEHHUE B IPUPOJE, CIOCOOBI bubnnorexa [JOK
43 .
MoJTy4eHus1, GU3NYECKUE U XUMUIECKIE CBONCTBA https://m.edsoo.ru/4e223795
lNanorenoBonopoasl. Baxxnenmue but6mmoreka [IOK
44
KHCJIOPO/ICO/ICPIKAIIME COSTMHEHHUS TaJIOTCHOB https://m.edso0.ru/6b3255e6
15| nonpaceus ranorsmon ipmorans anoresos biorera LLOK
- . P https://m.eds00.ru/6971aca4
WX COCJMHCHUN
46 [IpakTuueckas paborta Ne 4. Pemenne bubnmnorexa [JOK
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AKCIEPUMEHTANIbHBIX 3aa4 1o Teme "[‘anorensr"

https://m.edsoo.ru/8b26fecd

Kucnopon: nabopatropHblie U MPOMBIIIJICHHbIE

47 CTIOCOOBI NOTYYEHUs, PU3UUECKUE U XUMUIECKHE Bubmmorexa IOK
N ’ https://m.edsoo.ru/c8abc36a
coricTBa. O30H. [IpuMeHeHne KUCI0poIa 1 030HA
48 OKcHIbl ¥ IEPOKCHIBI bubmorexa HOK
https://m.edso0.ru/5c8816a0
49 Pemienue 3a1a4 pa3inyHbIX THIIOB Bubmmorexa IOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0JI€HUE B IPUPOJE, CIOCOOBI Bbu6moreka [JOK
NOJTy4eHHs, PU3HMYECKUE U XUMUUECKHE CBOMCTBA https://m.edsoo.ru/46afael6
51 CepoBonopon, cyabhuabl bubmnorexa LIOK
’ https://m.edso0.ru/7¢875999
59 Kucnoponcoaepxkaniue COeIMHEHNsI CEPBI. Bbu6moreka [JOK
OCo0EHHOCTH CBOMCTB CEPHOM KUCIIOTBI https://m.edsoo.ru/8cfa2548
[IpakTuueckas padbora Ne 5. Pemenue
53 SKIlHepI/IMeHTaHI;HBIX 3anau o Teme "Cepa u eé bubmmorexa LIOK
) https://m.edsoo.ru/0afb05e4
COCIMHEHUS
A30T: HaX0X/JIEHHE B IPUPOJIE, CIIOCOOBI
54 MOJTy4YeHHUs £H3quc1<1/l:e E xﬂHMquCKHe CBOMCTBA. bubamorexa [OK
’ https://m.edsoo.ru/badd2255
AMMUaK, HUTPUbI
55 Kucnoponcoaepxaiue COeqUHEHHS a30Ta. bubmuoteka [IOK
Oco0eHHOCTH CBOMCTB a30THON KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa 1 €ro coequHEeHU. A30THbIE bu6muoreka [JOK
yIo0peHusI https://m.edso0.ru/129f5059
docdop: HaxOkKAEHUE B IPUPOJIE, CIOCOOBI
57 HOJI}E)ICII)-II/ISI (1)143?1%01(1/16 I/IPXII;MiquKHe CBOICTBA. Bubmmorexa IOK
’ https://m.edsoo.ru/9a6b43ec
®ochunst u hochun
58 Oxcunpl pocdopa, pochopconepkaiiue KUCIOTHI. bubmuoteka [IOK
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Comu hochopHO KUCITOTHI

https://m.edsoo.ru/c7a2d429

[Ipumenenue pocdopa u ero coenMHEHUIA.

bubnmmoreka [IOK

> dochopubie yrnoOpeHust https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue
60 BK];:)HepI/IMeHTaHI;HHX 3a7ad4 mo teMe "A30T u bubmorexa [IOK
https://m.edsoo.ru/8175ac3f
dhochop u ux coenuHeHUs"
VYriepoa: HaX0XACHUE B IPUPOJIC, AJTIOTPOITHBIC
61 Monnr()bp)llxaunn' (If[nanecxni I/FI)XII[/IMI/I‘IGCKIIZG buomorexa LIOK
. ’ https://m.edsoo.ru/1eb19fe
CBOMCTBa, IPUMEHEHNE
62 Oxcup yriepoaa(ll), okcun yrnepona(1V), Bbu6mmoteka [JOK
yroJibHasi KUCIOTA U €€ COoJIn https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa LIOK
https://m.edso0.ru/6029b609
64 Kpemuuii: HaxoXaeHue B IPUPO/JIE, CIOCOOBI Bbu6moteka [JOK
NOoJTy4eHHs, PU3MYecKre 1 XUMHUECKHe CBOMCTBA https://m.edsoo.ru/143558ab
65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA, bubmuoreka [IOK
CHJTUKATBI https://m.edsoo.ru/3170e7b1
[Ipumenenne kpeMHus U ero coeuHeHu. CTeKIo bubmoreia LIOK
66 ’ https://m.edsoo.ru/393cdac0
CTO HOTYHCHHE, BUAR CTeid https://m.edsoo.ru/5823cefb
67 Pemenne 3a1a4 pa3nuyHbIX TUIIOB bubmioreia LIOK
https://m.edsoo.ru/b624f801
68 CucreMmaruzanys 1 0000IIeHEe 3HAHNUI 10 TEME but6mmoreka [IOK
"Hemerasisr" https://m.edsoo.ru/6e864db5
69 Konrponsnas padora no reme "Hemerasisr" Bubmmorexa HOK
https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOTHI, bubmuoreka [{OK

KOPPEKIHs OIUO0K

https://m.edsoo.ru/2b7e9510
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[Tonoxenue meraiuioB B Ilepuoanueckoi cucreme

bubnunoreka LIOK
71 XUMHUYECKUX 3JIeMeHTOB. OcOOEHHOCTH CTPOSHUS )
3JIEKTPOHHBIX 000J0YEK ATOMOB METAILIOB nitps://m.eds00.1u/9839c16c
79 OO6mue ¢puznyecKue CBOMCTBa METAIIOB. bubmmoreka [JOK
[TpuMeHeHre METAJUIOB B OBITY M TEXHHKE https://m.edsoo.ru/51dac9d3
73 CrutaBsl MetasutoB. Kopposust MeTamios bubmorexa LIOK
https://m.edsoo.ru/42b872e3
74 Pemenne 3a1a4 pa3aMyHbIX TUIIOB Bubmmorexa IOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHU METAJIJIOB. bubmmoreka [JOK
OO011re criocoObI MOTYUYCHHS METAJLIOB https://m.edsoo.ru/94eb377a
O6mas xapakrepucTuka MetamioB |A-rpymmsl
[Teproanveckoi CHCTEMbI XUMUYECKUX
76 anemMeHTOB. Harpuii n kanmii: nony4yeHnue, ﬁgg;?/(;eezasiorﬁle 12626b3
usryeckne ¥ XUMUYIECKUE CBONCTBA, IPUMEHEHUE T '
MIPOCTHIX BEIIECTB M UX COCTUHEHHUI
OOmas xapakrepucTtika MetayuioB ||A-rpynms
[lepuonnyeckoil cuCTeMbl XUMHUUECKUX
77 3J1epMeHTOB. Maruuii 1 KaJIbIIUi: MOJTy4YECHHE, ]sH6H_I;I/OTeI;a I_[OK/7 3049¢0
bu3HIecKe U XUMHYIECKHE CBOWCTBA, TPUMEHCHHUE Hps:H1m.eCs00.1L/ /e Se43C
MIPOCTHIX BEIIECTB M UX COCTUHEHHUN
78 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHuUs Bubmmorexa HOK
https://m.edsoo.ru/c74bfae9
79 ANIOMUHMHI: TIOTy4eHue, pusnyeckue u bubmuorexa [IOK
XUMHYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U TUJIPOKCHIA Bumorexa LIOK
80 QTFOMHHWS, THIPOKCOKOMITIICKCHI A TFOMUHUS, X

IIPUMEHEHHE

https://m.edso0.ru/5d12d318
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81

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTrueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAIIbHBIX 3a/a4 1o Teme "MeTtaibl bubmorexa HOK
. https://m.edsoo.ru/27a4af43
TJIABHBIX MTOATPYIIT
OO0m1as xapakTepUCTHKA METAUIOB TTOOOYHBIX
83 no;IpyHHIEB-rpI;fnn) [Tepunoanyueckoil cUCTEMBI bubnrorexa LIOK
https://m.edso0.ru/610d7431
XHMHYECKHX 3JICMECHTOB
84 dusnyeckre 1 XMMUUYECKHE CBOMCTBA XpOMa B €0 bu6nmorexa LIOK
COEIMHEHUH, UX IPUMEHEHNE https://m.edso0.ru/9911bef3
85 Baxneiimne coenunenus mapranna. [lepmanranar Bbu6mmoteka [JOK
KaJIHsl, €r0 OKMCIIMTEILHEIE CBOMCTBA https://m.eds00.ru/039d69c8
du3nYecKre U XMMUYECKUE CBOMCTBA XKeje3a B €T0
86 coequHenuil. [lonydyeHnue u npuMeHeHHe CIIJIaBOB bubmmorexa LIOK
https://m.edsoo.ru/1b7f8741
Kemesa
87 dusznyeckne U XMuMHUYECKHE CBOMCTBA MEIU U €€ bu6nmorexa LIOK
COCIMHEHUH, UX TPUMEHECHUE https://m.edso0.ru/2bc0f954
du3nyeckne U XMMHUUECKHE CBOMCTBA [TUHKA U €T0
88 COCITMHEHUH, UX TIPUMEHCHHE. ’ bubmmorexa [OK
’ https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
[IpakTrueckas padora Ne 8. Pemmenue
89 SKIlHepI/IMeHTaHI;HBIX 3a7a4 o TeMe "MeTauibl bubmmorexa LIOK
https://m.edsoo.ru/a6e352ea
MOOOYHBIX OArpynn"
90 Pemenne 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/a8b83d83
01 O06001enre 1 cucTeMaTU3aIus H3Y4YeHHOTO bubnuotexa [JOK
Matepuana rno reme "MeTtamibr" https://m.edsoo.ru/e91fe975
92 KonTposbHas padota o Teme "Metamibr" bubmmorexa LIOK

https://m.edso0.ru/83f63ea3
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93 AHanu3 pe3yabTaToB KOHTPOJIBHON paboTHI, 1 Bu6muoteka [JOK
KOPPEKIHS OIHOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B 00eCTieYeHIN YCTOWIHBOTO
94 pa3BUTHUS YEIIOBEYECTBA. HOH};ITI/IG 0 Hay4HBIX 1 Bubmmorexa IOK
https://m.edso0.ru/080fe1f0
METOJIaX MCCIICIOBAHUS BEIIECTB
HayuHnble mpyHIMUIBI OpraHu3alui XUMHYECKOTO
95 nngLBOL[CTI;a. I;[pOMBI]i)HJICHHB?e CITOCOOBI 1 bubmmorexa LIOK
. https://m.edsoo.ru/2e45a44f
MOJIYYCHUSI BOKHEHIIINX BEIIECTB
96 XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIEeH CpeIbl U 1 bubnnorexa [JOK
€ro MmocCJeICTBUS https://m.edso0.ru/9f11bf51
97 XHMHS U 310pOBbE YEIIOBEKA. JIeKapCTBEHHBIE 1 Bbu6moreka [JOK
cpezcTBa https://m.edso00.ru/a6552721
08 Xumus uiy. Poab xumun B o0ecrieueHuun 1 bu6nmorexa LIOK
MUILIEBON 0€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u napdroMepHbie cpeAcTBa. 1 bubnmnorexa [JOK
berToBas xumus https://m.edsoo.ru/da42d5a9
100 XuMus B CTpOUTENbCTBE. Baxknelime 1 bubmmnoreka HOK
CTPOUTEJbHBIC M KOHCTPYKIIMOHHBIC MaTePHAIIbI https://m.edso0.ru/61e69003
XuMUs B CEIBCKOM XO03s1iicTBe. OpraHndeckue u bubmuoteka [IOK
101 1
MHUHEpaJIbHbIC YI00PCHUS https://m.edsoo.ru/fd39587d
. bubmmorexa LIOK
102 CucremaTu3aius 1 0000IIeHNEe 3HAHUH IO TEME 1 httos://m.edso0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB WU.I'., CnagkoB C.A., AKITHOHEPHOE

obmmectBo «M3narenscTBoO «IIpocBerienne

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Xumus, 11 xknace/ I'abpuensu O.C., Octpoymos WU.T'., Cnagkos C.A., AKIHOHEpHOE

O6H.[€CTBO «31aTenbCTBO ((HpOCBeH_[eHI/IC»

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https:\\www.\youtube.com

http:\\resh.edu.ru\

https://academy-content.apkpro.



