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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,
HEOOXOJUMYIO Ul aJaNnTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSM >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 OCHOBomosaratomumu mnosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIIOTCS CIEAYIOIIME BBINOJIHAEMbIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTAaBICHUS O LENSAX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KoTopass  IperycMaTpuBaeT oTpesieNIeHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JIOCTIDKEHUI 00yd4aroIuMxcsi B paMKax HTOTOBOM arrectauMu B (OpMe €IUHOTO
roCy/1apCTBEHHOIO PK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX Npoduiel, npeaycMaTpuBaeT  paclpeieieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

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

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CiH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieled M 3aJady HM3ydyeHus ImpeaMeTa Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKHU IJIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHJIOB



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

I[To BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe [0 XUMHUM IHPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTaBIISAIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» ocTaéTrcs BO3MOXKHOCTh 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 U yriryOJaEHHOTO ypoBHEH B cucteMe Au(GepeHIIMPOBAHHOTO 00yUeHUs 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 XUMHYECKHX
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 Mpopuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTenbHOIl MpOrpaMMbl CpeTHEro OOIIero 0O0pa30BaHUS HM3YYEHHE MpeaMeTa «XUMHUS)
OPUEHTHPOBAHO TaKXe Ha peIIeHUe 3a/1a4 BOCIIMTAHUS U COLIMATIBHOIO pa3BUTUS 00yJaromuxcs,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyla W  O0O0OOMEHHBIX CIMOCOOOB  JACSATENHHOCTH, WMEIOIIUX  MEXKIUCIUILUIMHAPHBIN,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomyMu IpeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOW OpraHM3alMd COAEpPX aHHUS 3TUX 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 COBOKYITHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
(dakToIorHUecKOro Marepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3y4deHHUs MpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX NMPOTEKaHMs PEAKIUil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBA3b OOBACHSIETCS C
TOYKU 3pPEHHs] DHEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKM 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIMil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
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)KaHHWE KYpCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
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 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia 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
(MonekynsipHass Teopus B (U3UKE), 3aKOHBI COXPAHEHUS MAacChl M DHEPrUH, 3aKOHbBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhHIIs
00BN yeIbHBIN Bec OyJeT UMEeTh OpraHryYecKas XuMus. B 3ToMm ciydae mpeaocTaBiseTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTbI, KaK JIMIHJbI, OEJIKU, YIJIeBOJbI, HYKJIEHMHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIIEHAayYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM HU3ydeHUe npeameTa
«XuMHs» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anaueit
NEPBOCTENICHHON 3HAYMMOCTH SBJIsIETCS (OPMHUPOBAHME OCHOB HAayKHM XHMHU Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleill posin B 00ecreYeHUN YCTOWYMBOTO PAa3BUTHS UEIIOBEUECTBA: B PELICHUU
npoOJeM HSKOJIOTUYECKOM, YHEpreTHYeckoil M MUILEBOH O0e30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB JHEPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CPEAE;

® OCBOCHHME CHCTEMbl 3HAHHUH, JEXKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHUH, PACTBOPAX M JAUCIEPCHBIX CHCTEMax, 00 o0Imx
Hay4HbIX MPUHIHUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (QopmupoBaHue y O0OYYArOIIMXCS OCO3HAHHOTO TIOHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMHU, AT OOBACHEHHS W NPOTHO3UPOBAHUS SIBICHUH, HMEIOILIHX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, aHaIuM3a W OIECHKH C TO3ULIHA SKOJOTMYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BCIIIECTB;

yrayOleHne TPEICTABICHUNM O HAy4YHBIX METOJaxX II03HAHUS, HEOOXOIUMBIX JUIS
puOOpETEHUsT YMEHUN OPHUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MMOBCETHECBHOM KU3HU.

B nmnnane peanu3anuu  MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (DyHKUIUN
LEJIOCTHOW CUCTEMBbI CpeqHEero o0Iiero oopazoBaHuUsl NMpPU M3YUYEHUU IpeaMmeTra «XuMus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTAHHE YOCKIEHHOCTH B II03HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHS K
nporeccy TBOpYECTBA B OOJACTH TEOPETUYECKMX M TPHUKIAJHBIX HCCIEIOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

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

PasBUTUC IIO3HABATCIIbHBIX HHTCPECOB, HHTCIUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOoPECCHOHAIBHOW U OOIIECTBEHHOW JESITEIIbHOCTHA, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

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

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HW3y4eHUS XUMHUH Ha YrIyOJICHHOM YpOBHE
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 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHHMYeCKON XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM panukaie, Hykjaeopuie U 3JaeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpalll€HHas, ckeineTHas. M3omepusa. Buabsl wH3oMepumu: CTpyKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKaluy opranndeckux BemiecTs. [IoHsTHE 0 QYHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYeCKUX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCcUpUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAaHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DIIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AJIKAHOB, SP -THOPHIM3AIMS aTOMHBIX
opbutaneit yrneposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEUICHMs, N30MEPU3aLUH, JETUIPUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. [lpencraBieHne o MeXxaHU3Me peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U u3omMepus. OCOOEHHOCTH CTPOSHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMon0rHuecKuil psi agkeHoB, oomas GopMya, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY ATKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTaeit
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJIKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCIAUHEHUS, 3aMEUICHUS] B O-
MIOJIOKEHUE TP JBOWHON CBsA3HM, IoNMMepusanuu U okucieHus. [IpaBmiio MapkoBHHKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS M IPUMEHEHHE AIKCHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTHM DIIEKTPOHHOTO CTPOCHHUS W XHUMHUYECKHUX  CBOMCTB
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 MOJIEKYN aJIKUHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaklMM Ha TPOHHYHO CBs3b. CrocoOsbl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dusnueckue cBOilcTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30Ja U €ro roOMOJIOTOB: PEaKIMU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MPUMEpE AIKHIBHBIX paJuKaioB, KapOOKCUIBHOM, IMIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. IlonyrHeie HedTsHbIe ra3sl. HedTh u e€ nmpoucxoxaenue. KameHHbli
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HepTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBs3b MEXAY Pa3INYHBIMU KJIACCAMM YIJIEBOAOPOJIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIHMHKOM. IIoHsATHE O METaloOopraHM4ecKHX COEIUHEHMSX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M MX IMPEBpallleHu: H3ydYeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakuuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYXEHWE YIiepo/ia U BOJOPOJa B OPTaHMYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coeinHeHUsl.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJoOpoaHble CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJA Ha OpPraHU3M YEJIOBEKA.
CriocoObI nostyyeHust ¥ IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.



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

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKkUMM 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHUYECKMMH M HEOPraHUYECKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIIBI M OEH30JIBHOTO sJIpa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerujbl M KETOHBl. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B U KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelenbHbBIX KapOOHOBBIX KHUCIOT. BomopoaHbIe CBS3M MEXAY MOJEKYyJIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX 3pupax. MHOrooOpasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJIEUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XUMHUYECKUE CBOMCTBA JKUPOB: THIPOJU3 B KUCIOH H
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKU HEMPENEIbHBIX YKUPHBIX
KHUCIIOT. JKUpbI 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 HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CHUPTOBBIX U  alNbJErHJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxnaeHue B mnpupone u
npumeHenue. [lomucaxapunbpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha W ILeJUIroyIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, OTydeHHe 3(pHUpoB 1euTto03bl. IIoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKcIepUMEHTAIbHbIE METObl M3YyYEHMsI BEIECTB M UX IPEBPAIIECHUI: PaCTBOPUMOCTD
pa3MyYHbIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(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
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupThl U GpeHonb, «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
annpaTUUecKue U apoMaTUYEeCKHe; IepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas (opmyna, U3oMepus, HOMEHKIAaTypa U (pu3nueckue cBoiicTBa. XMMHUYECKOE CBOICTBa
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTeNIb aMUHOB apoMaTHueckoro psna. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHME TPYII aTOMOB B MoJjekyje aHuinHa. OcOOEHHOCTH XMMHUYECKUX CBOMCTB aHMJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenxiatypa u  usoMepus. OTnenbHble HpPEACTAaBUTENN  O-
AMUHOKHCJIOT: IVIMLIKH, anaHuH. du3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benku kak mnpuponHsle monuMepsl. [lepBuuHas, BTOpUYHAs M TpPETHUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OEKOB NMpU HarpeBaHWM, LIBETHBIE peaklUN Ha OCJIKH, pelIeHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

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

[TomumepHbIe MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUJIaT, HOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

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

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IIEIK), NCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus  (TediaoH, KeBlap, AIIEKTPONPOBOJSAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTaIbHbIC METOABl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpasliaMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/UJIM UCXOTHBIX BEIIECTB, YCTAHOBICHNUE CTPYKTYPHOH (hOpMYIIbI
OPraHWYECKOTIO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB HWJIM CIOCOOOB IOIYYEHUS,
onpeJieJICHUE JOIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpHU M3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukamus, HaAOIIOJICHUE, HU3MEPEHHE, SKCIEPUMEHT, MOJICIIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BEHIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHME BEIIECTBa, (PU3MUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kinerka, opranusM, SKocucTema, ouochepa, MeTabonIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA TUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOoIorus: NMUILEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUSI, MOIOIIUE CPEACTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000J109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKUE YPOBHH M TMOAYPOBHU. ATOMHBIC
opourtanmu. Kiaccudukanus XMMAYECKHX 3JEMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOHQUTYpAllUH AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTYyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OpPUEH CTPOEHUS aTOMOB. 3AaKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAas.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUS
U JuinHa cBA3U. [lonspHOCTH, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

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

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpaXCHHSI KOHIICHTPAIMM pPACTBOPOB: MAaccoBasi JOJsl BEHIECTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENIbHBIX MPEJICTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakusix. TernoBbie 3G (PeKThl XUMUUECKUX peakuuid. TepMoXxuMudeckue ypaBHEHHS.

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

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOTO paBHOBecHs. (DaKTOphI, BIMSIOUIME HA TOJOKEHHUE XUMHUYECKOTO PaBHOBECHUSA:
TeMIlepaTypa, JaBJIeHHE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOMMX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  2eKTpoauThl. CTeneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHasl, LIeJI0o4YHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENU. MeTOJ] 3NIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTaln3aTopa, MOJETH KPUCTALIMYECKUX PEIIETOK,
MpOBEJCHUE pEeaKiuii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PAcTBOPOB C IMOMOIIBIO
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 CTpOEHUS UX aromMoB. (Du3nueckue CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOABl. BakHeime KHUCIOPOACOAEpKAIIME COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHIA.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbI U
NEPOKCH/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. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMuak, HUTpUAbL. OKcuAbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M ero coequHEeHW. A30THbIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBorictBa. Dochuaer u dochun. Oxcuasr dochopa, ¢ochopHas kuciaora u e€ Couu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHHUEBas KUCIOTa, CUIMKATHL. [I[puMeHeHue KpeMHHUs U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenune meramuioB B [leproanyueckoit cucreMe XUMHUYECKHUX IeMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue ¢pu3ndeckrue cBOiCTBa METaIoB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPrus, deKTpomeTautyprus. Ilonarue o koppo3uu
MeTalsioB. CrocoObl 3aIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Ob6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogudeckoid cuCTEMbl XUMUYECKHX
DJIIEeMEHTOB. MarHuii © KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHHH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AnOMUHUI: TIONydyeHue, GU3NYecKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE IMPOCTOro
BEIIECTBA M €ro COeAMHEHUU. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

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

®du3nueckue 1 XMMUYECKHE CBOWCTBA XpoMa U ero coeguHeHud. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. 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). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHni. [lonydyeHre u npuMeHeHne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHS BEHIECTB M HMX NPEBPALICHUM: HU3YUCHHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE BUJICOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aJIOMHHUS U LIMHKA C
pacTBOpaMM KHUCIOT M WIEJIOYEH, pelIeHuEe SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMaM «l'ajJoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 UX COSTUHEHUS», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAyyHOTO uccienoBaHus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIOoCOOBI MOJYYSHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arps3HEHHE OKPYKarolleld Cpeasl U
€ro nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpezicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponp xumMuu B obecriedyeHnn
MIUIIEBON 0€30MacHOCTH.

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

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHUAaIbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3NIeKTpoHuKH. HanotexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemiecTBa win 00OBEMA Ta30B MO W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB WMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €Cd OJIHO M3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexpeamMeTHBIE CBS3H.

Peanuzamust MeXNpEeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEH W HEOPTraHWYECKONH XMMHUHU B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OOmre ecTeCTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4dHbIH (akT, TUIOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKHH ypOBEHb, BEIIECTBO, TEJO, O00BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, KUPbBI, YIIEBOAbI, HYKICUHOBBIE KHCIIOTHI, (DEpMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHonorus:: XuMu4ecKasi MPOMBIIIIEHHOCTb, METAJUTYPrusi, CTPOUTEIbHBIE MaTepHAaIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX ~ MaTe€pHaOB,  JJEKTPOHHAs  IPOMBIIUIEHHOCTh,  HAHOTEXHOJIOTHHU.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeIHero ooOmero oopazoBaHUs
BBIJIETICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTUIO, CAMOCTOSITEIIBHOCTH M CAMOOIPENEIIECHHUIO;
HaJIMYUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS MPUHSATHIMA B OOIIECTBE NpPAaBWIAMH M HOPMAaMH TIOBEICHUS; HATUYHC
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUThH LIEJIM U CTPOUTH KU3HECHHbBIC
IIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON M TIPAKTHYECKOM JEATSIILHOCTH 00YUYaAIOIINUXCS B MIPOIECCEe Peallu3aluu
00pa3oBaTenbHON AESTEIBHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JNesATeNbHOCTH 00yUYaIOMXCs B MPOIecce peann3aun
00pa3oBaTenbHON AESTEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTEUYECTBEHHOM
XHUMUU;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHYECKOTO MPUIIOKCHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh Pe3yNbTaT JIMTENbHBIX HAOIIOJACHU,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIHPHBIX MOTHBOB B TIOJYyYEHWH U TIOCIEAYIOIIEM aHallu3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITIOCOOHOCTH OIICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYECKHUMHU SIBJICHUSMH, |
MPUHUMATh OCO3HAHHBIC PEIIECHUS, OPHUECHTHPYICh HAa MOPATbHO-HPABCTBECHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBAapUUIEH C IMO3ULHUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0€30MacHOro oOpasza >KW3HH, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;



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 TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

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

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
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, JIOASIM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TTOTPEOHOCTEH O0IIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

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

MOHUMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATILHOM CPEIBI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEIPUHUMAECMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTHUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

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

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

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



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIh30BATh XMMUYECKUE 3HAHUS IS PEIICHHsI 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
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS NMPOTrpaMMbl MO XMMHMM Ha YPOBHE CPEIHEr0
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOYYarOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIHME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, NPUHLIMI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yueOHble  JAedCTBUS  (TMO3HABaTeldbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh  OOYYarOLIUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBepcaJlbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
NI03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS

1) 6a3oBble JJOorMYecKHUE AeHCTBUS:

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

ONpeNeNsATh LeNU JeATeIbHOCTH, 3aJaBas HapaMmMeTpbl W KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBIUBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpaACCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aAHAJIOIHH),
BBISBIISITh 3aKOHOMEPHOCTH W NPOTUBOPEUHUSI B PacCMaTPUBACMBIX SIBICHUAX, (POPMYIHPOBAThH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHMS 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 U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

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

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

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKHe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AaeMOM TEMbI B X0JI€ TMAJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHMPOBATH CBOU MPEAJIONKEHUS OTHOCUTEILHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yiabTaTOB I03HABATEIbHOM IEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH [P BBIIOJHEHUM XUMHYECKOIO
9KCHEPUMEHTa, MNPAKTU4YEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anyu y4yeOHOro MpoeKTa,  (HOpMyIHpOBaTh BHIBOJABI MO pe3yjibTaTaM NPOBEAEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMKA B X0/1€ 00CYXIEHUS U 00MEHa MHEHHSIMU.



PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIHHOCTH,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUiaraéMblii allrOPUTM JICHCTBUI TPU BBIOJHEHUU YYEOHBIX M MCCIENOBATEIbCKUX 337134,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHUU Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETALUH U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI EATEIBHOCTH 110 MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTYalUsX, a TaKXKe B PEAIbHbIX >KU3HEHHBIX CUTYaIMsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPaKatoT:

c(hOpMUPOBAHHOCTh TPEACTABJICHHUI: O MECTE€ M 3HAYEHHH OPraHWYeCKOW XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHur mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeueHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
MOHATUS — XUMHYCECKHI JJIEMEHT, aToM, SApO M 3JICKTPOHHAas o0ojouyka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TIPOCTPAHCTBEHHAs (T€OMETpPUYECKasi, ONTHYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOoHBI (nmepuoauveckuid 3akoH JI. M. MenneneeBa, Teopusi cTpoeHUs
opranndeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U TIPEBpAllCHHs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIEXKAIIUEe B OCHOBE MOHUMAHUS
OPUYMHHOCTY U CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TMPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, NEPEepPadOTKU HEPTH);

COPMHPOBAHHOCTh ~ YMEHHUH:  BBUIIBJIATh  XapaKTepHble  INPU3HAKM  IIOHSTHUH,
yCTAQHAaBJIMBAaThUX B3aUMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIIME IOHSTHUSA IPH OINUCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYCCKUX COCIUHEHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypPaBHEHUS XHMMHUYECKHX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEJICTBOM COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca 3TMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJIEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB JUIsl MJUIIOCTpAllUU  MX
XUMHUUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIbHBIC HA3BAHUS
JUISL  OT/AEIBHBIX TPEJCTaBUTENEH OpPraHWYECKUX BELIECTB (STWJIEH, AaleTHIEH, TOIyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEHMHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHMH, MaJIbT03a, GPYKTO3a, AHWIIUH, TUBUHUJII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XHMHUYECKOM CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHMYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PAa3INYHbIX KJIACCOB OPraHUYECKUX BEIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETH/IOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJHCAXapUI0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXKAATh Ha KOHKPETHBIX NIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KpaTHOCTH M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaONIOJEHUHM, W3MEPEHHMH, MOJICIIMPOBAHUM, DKCIEPUMEHTE (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHMsSI ~ NPUMEHSATHOCHOBHBIE  ONEPALUU  MBICIUTEIHHON
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluiO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /7151 U3Y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMIA;



Cc(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbIX TIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM M INPOU3BOICTBEHHOW JESATEIHLHOCTH
4eJIOBEKa, CBA3aHHOM C mepepadOTKON BeIIeCTB, HCIOJIb30BATHIONYUYECHHbIE 3HAHMS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJIY4YEeHUE U U3YYEHUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOmoieHreM TpaBwil  0e30macHOro  oOpaimieHust ¢ BEmeCTBaMH M JIa0OPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTE;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila IKOJOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOM
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc noka3arens [1J1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUU MPOOJIEM HKOJIOTHYECKOM,
HHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOJONOIb30BaHUA, B POPMUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpPbI UEJIOBEKA, & TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YXKIAEHHOE COCTOSHHS aroma, THOpHIH3arius
ATOMHBIX OpOWTaneil, WOH, MOJCKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHBb
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pPEaklHs, PacTBOP, 3JIEKTPOIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpHUsS DIEKTPOIUTHUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKUUid, TEPMOJMHAMUYECKMX W KHHETHUYECKHMX 3aKOHOMEPHOCTSAX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKON MAESITETbHOCTH 4YeJIOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILECTB U UX NPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENATh BAIEHTHOCTD U CTENEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEImIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IuyHbIM MpHU3HAKaM (YHMCIYy UM COCTABY pPEArMpYyrOIINX
BEIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3atopa W JPYTHe), CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHS U
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICH TMepuoaudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKUE YPOBHHY, «3HEPre€THUECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUSI
aToMa»; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuogaM u rpynmam llepuoguueckoii cucremst /. . MenaeneeBa, 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
MEXJly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MOCPEJCTBOM COCTaBJIEHMSI IEKTPOHHOIO OanaHca 3TUX peakUuil; peakliuil HOHHOI'O
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3AeicTuii (mpunuun Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; I€IeCOO00Pa3HOCTh TMPUMEHEHUS HEOPraHWYeCKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSTh ATH 3HAHUS TNPU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M S OOBSCHEHUS XHMHMYECKHX SBIICHHH,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCEIHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIEHTpAIUs»; Macchl BELIECTBA WM o0bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OHOIO U3 YUYAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(pdeKTa peakluu; 3Ha4YeHUs1 BOJOPOJHOIO MMoKa3aTelsi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJNMYECTBA BEIIECTBA)
MPOJYKTa PeaKiiu, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpA C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JIaHO B HU30BITKE (MMEET MpHUMECH); JOJIU
BBIX0/Ia MMPOYKTA PEAKLUHU; 00bEMHBIX OTHOIIECHHI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHHUS pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XHMHUYECKON peakiuH, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
Lelb HMCCIENOBAaHUs, TMPEJICTaBIATh B pa3IMYHON (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAIN3UPOBATH U OLIEHUBATHUX JOCTOBEPHOCTB;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUjIa TOJb30BAHUS XUMUYECKON MOCY0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
[0 BBIIOJHEHUIO JAa0OpPAaTOPHBIX XUMHUYECKHX OIBITOB, HKOJOTHYECKU IEJIecO00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOM JEATETBHOCTH B LENAX COXPAHEHUS CBOETrO 370pOBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBUSI Ha YKUBBIE OPraHU3MBbl OINpPEICIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHGpopmanuu, HWHTepHeT u JApyrue), KpUTUYECKH aHAIU3HPOBATHXUMHUYECKYIO
uHpopMaLnIo, nepepadaTbiBaThe€é W HCIOIB30BATEB COOTBETCTBUU C TMOCTABJICHHOW y4eOHOM
3a/1a4en.
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Bubnuoreka IJOK

33 YraeBozE o https://m.edso00.ru/d69df650
Hroro no pazaery 41
Pasnen 4.A30Tconep:xkamme oprannyeckue coeIMHeHns
Bubmuoreka [IOK
41 AMUHBI. AMUHOKHCIOTHL. benku 12 https://m.edsg).ru/d69df650
Hroro no pazaery 12
Pasnen 5.BbicokoMoJ1eKyIsIpHbIE COCAUHEHUSI
51 BrICOKOMOJIEKYISIpHBIE COCTUHEHUS 6 BH6H_HOTeKa oK
https://m.eds00.ru/d69df650
HUroro mo paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102
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11 KJIACC

HaunmeHoBaHue pa3ieJioB U TEM

KoanuecTBo yacoB

Ne n/n KonTposbHble TlpakTHYeCKHE JseKTpoHHbIe (LHPPOBLIE)
nmporpaMmMbI Bceero
padoTsl padoTHI o0pa3oBaTelbHbIE PeCYpPChl
Pa3nen 1.Teopernyeckue 0CHOBBI XHMUH
) gzpozﬁne :"cro;aa.cl'lcepem;ﬂnqecmz 3aK0H U . BuGuorexa LIOK
' PHOMHICCKAS CHCTEMA XHMIHECKHX https://m.edsoo.ru/2dd57f24
snemenToB J1. 1. MenneneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 1 1 bubnuorexa [TOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubanoreka [JOK
1.3 X 19 1 3
HMITACCIHC peatiim https://m.edsoo.ru/2dd57f24
Hroro mo paznmery 39
Pasnen 2.Heopranuyeckasi Xumust
bubnnorexa [IOK
2.1 H 31 1 3
CMETAILIE https://m.edsoo.ru/2dd57f24
bubnnorexa [IOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Htoro mo pazneny 54
Paznea 3.XuMus ¥ ’KH3Hb
31 MeTopl NO3HAHMUS B XUMHH. XUMUS U 9 bubnnorexa [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IIOYPOYHOE IINIAHUPOBAHMUE
10 KIIACC

KoauuecTBo yacoB

No Hara DJieKTpoHHbIe U} pPOBbIE
Tema ypoxa Kontposbubie | TlpakTuueckune
n/n Bcero U3ydeHHs1 | oOpa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 [Ipeamet u 3HaUeHNE OPraHUYECKON XUMUH, IIPEJICTABICHHIE 1 bubnnorexa [JOK
0 MHOT000pa3ui OPraHMYEeCKUX COCTUHCHUIT https://m.eds00.ru/3686e6f5
€)
2| sossymaennoo coonom. Besenmanse somomoetnstona | 1 biGonexa LIOK
A ' https://m.edsoo.ru/Oce6fd4c
yriepoaa
X .
3| Mexanmmouns oGpasonamia xonanesof cvan, criocot 1 biGonexa LIOK
P ’ https://m.eds00.ru/8d39f5c8
paspsiBa cBs3ei
Teopust CTpOEHHsI OPraHU4ECKUX coequHEHN A. M. Bubmmorexa [IOK
4 1
Bytneposa https://m.edso0.ru/9e595ch8
B : .
;| S, e 1
HHBI TBI B M X OpraHUYeCcKuX
fIeKTp N fieKynax op https://m.edsoo.ru/b0e61661
COCIMHEHUI
6 [IpencraBnenue o KIaccupUKaIMU U CUCTEMaTHIeCKas 1 Bubnuorexa IIOK
nomenkiarypa (IUPAC) opranndeckux BENIECTB https://m.edsoo.ru/c212dd21
7 Knaccuduka €aKIMii B OpraHuyecKoii 1 bubmorexa LIOK
naccudukarys nii B Opranuy 0 XUMUH
HITE peaidtt P https://m.edsoo.ru/ba5706aa
bubaroreka [TOK
8 C 606 i 1
ucremMarusanus 1 00001IeHHe 3HAaHUH 110 TeMe https://m.edsoo.ru/87a37cab
. A:KZHBIIaFOMZHOFI;‘;eCeKHﬁ p:zlé 0611:3}1 ((iopMyna, . BuGmiorexa LIOK
HOMEHKJIATypa U U30MepHs KTPOHHOE U
Hatyp PIL, SIIEKTP https://m.edsoo.ru/25a14636
MIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJI
10 du3nyeckue U XMMUYECKHe CBONCTBA aJIKaHOB 1 bubmmorexa LIOK
https://m.edsoo.ru/3137711c
11 Haxoxnenne ankanos B npupoze. CriocoOb! osrydeHust 1 1 bubnnorexa [JOK

MPUMEHCHUEC AJIKAHOB

https://m.edsoo.ru/259b0a5b
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[uxioankansl: 06uias popMyia, HOMEHKIATYpa 1 H30Mepus,

12 0COOEHHOCTH CTPOSHHSI 1 XUMHUUECKHX CBOWCTB, CITOCOOBI bubamorexa LIOK
P ’ https://m.eds00.ru/156730d2
TIOJTYYeHHS ¥ IPUMEHEHHE
Pewenne pacuéTHeIX 3a7a4 Ha ONpEAEIEHUE MOJIEKYIISIPHON
(hopMyITBI OPTaHMYECKOTO BEIIECTBA IO MACCOBBIM JOJISIM Bubmmorexa IIOK
13
ATOMOB DJIEMEHTOB, BXOIAIIUX B €I0 COCTaB. https://m.edsoo.ru/bf84d8eb
Cucremaruzanus 1 00001IeHIE 3HAHUH 110 TeMe
A : i 6
9’ JIKCHBI: TOMOJIOTHUYECKUH psift, odmas Gopmyna, BuGmiorexa LIOK
HOMEHKJIATYpPa, 3JEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHUE
P, P pocTp P https://m.edsoo.ru/273b0ale
MoJiekyJ. CTpyKTypHast U IMC-TPaHC-U30MepHs AIKEHOB
15 duznyeckue U XMMUYECKHE CBOMCTBA ajKkeHOB. [IpaBuio Bubmmorexa [IOK
MapKoBHHKOBa https://m.edsoo.ru/21069ccd
16 CriocoOFbI ToTy4YeHHs ¥ IPIMEHEHHUE aTKCHOB bubamorexa LIOK
i P https://m.eds00.ru/665dc058
[paktuyeckas padora Ne 1 o Teme "Ilony4yeHnue sTnineHa u bubnunorexa [JOK
17 .
H3y4eHHE ero CBOHCTB" https://m.edsoo.ru/0941eed8
18 Pewenne pacuéTHeIX 3a7a4 Ha ONpEAEIEHUE MOJIEKYIISIPHON Bubmmorexa [IOK
(hOpMyJIIbI OPraHUYECKOT0 BENIECTBA https://m.edsoo.ru/e9ea9921
19 AJKagueHbl: CONPsKEHHbIE, U30JMPOBAHHbIE, Bubmorexa [IOK
KymynupoBaHHbie. OCOOEHHOCTH 3EKTPOHHOTO CTPOSHHUS https://m.edso0.ru/04298c0a
20 XuMHYECKHe CBOWCTBA CONPSKEHHBIX IUEHOB bubamoreia LIOK
P A https://m.edso0.ru/e561253d
21 CriocoOBI TTOTy4YeHUS ¥ IPIMEHEHHE AJTKaTUCHOB Bubmmorexa IOK
i p A https://m.eds00.ru/1aa81660
A : 51 [ s
22| ovemmamyse snexaponos  apocTyancmentee crpoci BuGmorexa LIOK
P P N poctp P https://m.edso0.ru/68b6ccac
MOJIeKYJ1, pusnueckue cBoMCTBa
23 X €CKHe CBOWCTBA a. o bubamorexa LIOK
MMHYECKHE CBOWCTBA AJIKHHOB
https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakIMy Ha TPOHHYIO CBSI3b Bubmmorexa [IOK
peardt POy https://m.edsoo.ru/7blc48da
25 Cnoco0bl oy4eHus ¥ IPUMEHEHHE aJIKHHOB bubnnorexa [JOK
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https://m.edsoo.ru/a6f9alea

Pewenne 3amay: pacy€Tsl 10 ypaBHEHUIO XMMHUECKON

Bbubnnorexa [JOK

26
peakImn https://m.edsoo.ru/5db8e526
27 Cucremaruzanuus 1 00001IeHIE 3HAHUH 10 TeMe
A : 71 , 00 ,
| AL T
HOMEHKJIATypa. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHH
P P Poctp . P https://m.edso0.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoJIa, UX (U3NIEeCKHe CBOHCTBA
29 % . bubnuorexa [TOK
NMHYECKNE CBOWCTBA apEHOB: PEAKIMH 3aMEIICHUS
P peaitt B https://m.edsoo.ru/a44alae4
XuUMHUYECKHE CBOIICTBA apE€HOB: PEeaKLUHU PHCOESIUHEHHUS, bubnunorexa [JOK
30
OKHCIIGHHE TOMOJIOroB GeH301a https://m.edsoo.ru/a44alae4
31 OcobenHoc €CKHX CBOWCTB CTHpOJIA Bubmiorexa IOK
HHOCTH XUMHUYECKUX CBOMCTB CTHPOII
P https://m.edsoo.ru/d5018a54
32 Pewenne pacuéTHeIX 3a7a4 Ha ONpEAEICHUE MOJIEKYIISIPHON Bubmmorexa [IOK
(bOpMyIIbI OPraHUYECKOT0 BEUIECTBA https://m.edsoo.ru/53461a2c
33 CriocoOFBI TTOTy4YeHHS U IPIMEHEHHE apESHOB bubamorexa LIOK
i P P https://m.edso0.ru/6f717d09
34 I'eHeTnueckas CBsI3b MEXIY Pa3IMUHBIMH KJaccaMu
YIJIEBOAOPOAOB
35 Pacuérbl Mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHH.
Cucremaruzanus u 00001IeHIE 3HAHUH 110 TeMe
36 [Mpuponuslii ra3. [TonyTHble HeQTSIHBIE Ta3bI
37 KameHnHblit yro OJYKTHI €ro IepepadboTk Bubarorexa LIOK
MEHHBIH YTOJIb U 11 TBI €T0 11 TKU
Y poty pep https://m.eds00.ru/69b3398b
38 Hedts 1 cioco6s! €€ nepepabotku. [IpuMeHeHne mpoayKToB Bu6mmorexa [IOK
nepepaboTKu HedTH https://m.edsoo.ru/21f9de78
39 I'eHeTnueckas CBSA3b MEXIy pa3IMYHBIMH KaccaMu
YTIEBOIOPOAOB
40 I'anoreHonpou3BOAHbIE YTIEBOAOPOAOB: IEKTPOHHOE bubnnorexa [JOK
CTPOCHUE; PEaKI[UH 3aMEIICHUS rajoreHa https://m.edsoo.ru/82b4d759
41 JleiicTBue 1es04el Ha rajJoreHIpOU3BOAHBIE.

BBaHMOHCﬁCTBHC JUrajorcHaJKaHoB ¢ MaroHu€M M IMHKOM
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42 Cuctematusaiys 1 0000IICHIE 3HAHWIA 10 Pa3JeITy bubnuorexa [TOK
"VrieBoaopoast” https://m.edso0.ru/20e89f22
43 Kontponbnas pabora mo teme "YrieBogaopoasr” Bubmmorexa LIOK
P P AoPoa https://m.edso00.ru/95c9e298
“ Ongien(;:ble oz;H(;aTc())lx;HHee CEHZTH: ro;\goiomqecxnﬁ psn, BuGmiorexa LIOK
L MyJia, CTPOCHUE MOJICKYII, H30MEpHs,
B MY P Y P . https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccuukanus, pusmdecKie cCBOMCTBa
45 X €CKHe CBOICTBa Ipeze OJTHOATO c 0 bubmorexa LIOK
HMHUYECKHE CBOICTBA I JIGHBIX OJJHOATOMHBIX CITHPTOB
pen A P https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTy4YeHHS ¥ IPIMEHEHHNE 0THOATOMHBIX CITHPTOB bubamorexa LIOK
i P A P https://m.eds00.ru/484100000000000
[pocTeie 3¢upbl: HOMEHKIATYpa M H30MEPHs, 0COOCHHOCTH Bubmmorexa [IOK
47 N
(bU3MYECKUX U XMMUYECKUX CBOWCTB https://m.edsoo.ru/c2c788b2
48 MHOroaToMHbIE€ CIUPTHL: 3TUIEHIIUKOJb U TIULEPUH, UX bubanoreka [JOK
¢bu3nyecKrue 1 XUMUIECKUE CBONCTBA https://m.edsoo.ru/ee4d84aa
49 CriocoOBI TTONTy4YeHHS ¥ IPIMEHEHIE MHOTOATOMHBIX CITUPTOB bubmorexa LIOK
yi p p https://m.edsoo.ru/d12e567d
50 @DeHou: CTpoeHHE MOJIEKYJIBI, (PU3HUECKHE CBOMCTRA. Bubnnorexa IIOK
TokcHYIHOCTH (peHoma https://m.edsoo.ru/2ce726f8
bubaroreka [TOK
51 X i
HMICCKHE CBOHCTEA eHoNa https://m.edso0.ru/037ca5f9
bub. OK
52 Cnoco0bl oy4eHus ¥ puMeHeHune GpeHosa h;p:;:z;zilm Ic77ddfAc
IIpaxTrueckas pabora Ne 2. Pemenne sxcriepuMeHTaIbHBIX Bubnuorexa IIOK
53
3a1a4 1o Teme "Cruptsl ¥ GeHOIBI" https://m.edsoo.ru/fd0ced09
54 CucteMatusanus 1 0000IICHIE 3HAHHUIA 110 TEMe bubmmorexa LIOK
H H https://m.edso0.ru/1810ch9b
An :
55| apGomaniolt pynm rovoorecre prs, ofia bimorera LIOK
P PYHIED PAbL, OBIL https://m.edsoo.ru/b139beaa
(dopmya, U30MepHs U HOMCHKIIATypa
56 AnbIeruapl ¥ KETOHBI: (PH3MUYECKUE CBOMCTBA; PEaKIUH Bbubaunoreka [JOK

MPUCOCANHCHU A

https://m.edsoo.ru/c887425c¢
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57 Peakuyu okuMCIeHUs U KaYECTBEHHBIC PEAKLIUH aJIbICTUI0B U bubnnorexa [JOK
KETOHOB https://m.edso0.ru/a393baad
58 CriocoObl MONTyYeHHs albJAeTHI0B U KETOHOB Brbmmorexa [IOK
Y Se https://m.edso0.ru/520d1c51
59 OmHOOCHOBHBIC TIpe/ieTIbHBIC KAPOOHOBBIE KUCIIOTEI, Bubmmorexa IIOK
0COOEHHOCTH CTPOEHHS X MOJICKYIT https://m.edsoo.ru/fecOb113
60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHUCIIOT, UX bubnnorexa [JOK
¢busnueckue cBoiicTBa https://m.edsoo.ru/700cc87b
61 XUMUYECKUE CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX bubaunorexka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
62 OcoOeHHOCTH CBOMCTB MypaBBUHOM KHCIOTEL. MHOT0OOpa3ne Bubmmorexa [IOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/bb31be71
Oco0OeHHOCTH CBONCTB: HETIpeE apoMaTH4ecK
63 Ka 60:0HBLI)T<H 1/1131(: g(]:H(})IB:Ii ?“Hnbilzzﬂljca%g;;:;x K:II:J'IOT bubamorexa LIOK
P > AUKap > TP P ' https://m.edsoo.ru/83a08773
[TpencraBuTeny BBICIINX KapOOHOBBIX KUCIOT
64 [NonsaTHe 0 MPON3BOHBIX KAPOOHOBBIX KHUCIIOT bubmorexa LIOK
P 8 P https://m.edso0.ru/0d162d9d
65 CriocoOFbI ToTy4deHHs ¥ IPIMEHEHNE KapOOHOBBIX KUCIOT Bubmmorexa IOK
v P P https://m.edsoo.ru/7c065c9d
66 CroxHbIe 3(UPBI: TOMOJIOTHYSCKHUH psil, oomast GopMyna, Bubmmorexa [IOK
H30MEpUs 1 HOMEHKJIATypa https://m.edsoo.ru/adfffe6d
67 duznyeckue ecKHe CBoiicTBa A3Upo bubamorexa LIOK
N3UYECKHE U XUMHUYECKHE CBOMCTBA 23 HPOB
P https://m.edso00.ru/ad6b94b2
Pemenne pacu€THBIX 3a7a4: 10 YPAaBHEHUIO XUMUYECKON
68 peakiuy, Ha onpe/ieieHHe MOJIEKYJISIPHO# (OopMyIIbI
OpraHUYecKOro BelecTBa
69 [Ipaxtrueckas padora Ne 3. Pemenne sxcriepuMeHTaIbHBIX Bu6mmorexa [IOK
3aa4 o TeMe "KapGoHoBbie KucioThl. ClioxHbIe 3)UpHI" https://m.eds00.ru/486671fb
70 XKupsl: ctpoenue, pu3ndeckue 1 XUMUYECKHE CBOHCTBA bubanorexa [JOK
(runposnus) https://m.edsoo.ru/al9c5b98
71 OCOOCHHOCTH CBOHCTB KHPOB, COJCPHKAIIIX OCTATKH Bubmorexa [IOK

HENPEACIIbHBIX JKUPHBIX KUCJIOT. )KI/IpLI B I[Ipupoe

https://m.edsoo0.ru/b0331922
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Mb11a KaK COJIM BBICIIMX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC

72 eiictBue. [IOHATHE O CHHTETHUECKHX MOIOIINX CPEICTBAX bubamorexa LIOK
5 ' T eped https://m.edso00.ru/3c566565
(CMO)
73 I'eneTmgeckas CBSI3b YIICBOAOPOIOB U Bubmmorexa IIOK
KHCIIOPOJICOICPKAIINX OPTaHMIECKHX BEIIECTB https://m.eds00.ru/56790c96
74 Pacuérsl 10 ypaBHEHUSAM XUMHUYECKUX PEaKLIUN
75 CucremaTu3alysa U 0000IIeHNe 3HAHUH 110 TeEMe Brbmmorexa [IOK
B B https://m.edsoo.ru/f8eaf2eb
76 OO11ast XxapaKTEePUCTHUKA YIIICBOIOB M KJIacCUBUKAIIHSI bubmuoreka [TOK
YTIEBOIOB (MOHO-, [IH- U MTOJHUCAXAPHUJIBI) https://m.edsoo.ru/7a9693al
77 MoHocaxapusl: pU3n4YecKUe CBOWCTBA U HAX0XKCHHUE B bubaunorexa [JOK
pUpoe https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue rioKo3bl, €€ 3HaUEHHUE B KU3HEACITEIbHOCTH Bubmmorexa [IOK
opraHmsma https://m.edsoo.ru/5e61122d
79 Hucaxapunpl: caxaposa, MaJIbT03a U JlakTo3a. HaxoxieHue B bubanoreka [JOK
MPUPOJIE U MPUMEHEHHE AUCAXapH/I0B https://m.edsoo.ru/eb0384e7
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYI, (hU3nuecKue u bubaunoreka [JOK
80 o
XAMHYECKHE CBONCTBA, PUMEHECHHUE https://m.edso00.ru/72a04508
81 IToHsaTHE 00 UCKYCCTBEHHBIX BOJIOKHAX bubmmorexa LIOK
Y https://m.edso0.ru/6216e766
82 Pewenune pacueTHsIX 3a7ja4 Ha ONpeAeeHUE 10U BbIX01a bubaroreka [TOK
MPOJyKTa PEAKI[UH OT TEOPETUUECKH BO3MOKHOTO https://m.edsoo.ru/7fde47ef
83 Cucrtemarusa 000011IeHNE 3HAHUH 110 pa3fie Bubmorexa LIOK
HUCTeMaTH3AIHS U HUE 3HaHUH 1T T
. B pasAey https://m.edso0.ru/08d4364c
Kontponsnas padora mo teme "Kucnoponaconepxarrie Bu6mmorexa [IOK
84
OpTaHUYEeCKUE COCTHHCHHUS" https://m.edsoo.ru/42c6678e
85 AMUHBI: KJIacCU(PUKANNA, CTPOSHHE MOJIEKYJI, 00mIas Bu6mmorexa [IOK
(bopMyia, H30MepHsl, HOMEHKIIATYpa ¥ (PHU3HYECKHE CBOWCTBA https://m.edsoo.ru/efa7e6ca
86 X €CKHe CBOMCTBa anudaTryec aMHUHO bubamorexa LIOK
HMHUYECKHE CBOMCTBA an(haTHICCKUX aMUHOB
https://m.edso0.ru/1bc5cf80
87 AHWIVH: CTpOCHNE aHUIIMHA, 0COOCHHOCTH XUMHYECKUX bubnmnorexa [JOK

CBOMCTB aHHMJIMHA

https://m.edsoo.ru/39cd21f1
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https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
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https://m.edsoo.ru/42c6678e
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bubaunorexa [JOK

88 CrocoOsI rmojryde €HEHUE a aTH4ec a o
I bl [TOJTyYCHHS U IPIMEHEHHE ann(aTHIeCKUX aMHHOB https://m.eds00.ru/eal 38763
89 AMUHOKHCIIOTH: HOMEHKJIATYpa U H30Mepus, pru3ndeckue Bubmmorexa IIOK
cBoiictBa. OTOEIbHBIC IPEICTABUTENHN 0,-AMHHOKHCIIOT https://m.edsoo.ru/d1773e80
9 XHUMHYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX OMOJOTHYECKOE Bbubnnorexa [JOK
3HAYCHUE aMUHOKUCIOT. CHHTE3 ¥ THAPOJIH3 TIETITHIOB https://m.edsoo.ru/77df705a
91 be a 0, € 10 e c 0eJIKo bubmotexa IOK
JIKH KaK IIPUPOIHEIE ITOJUMEPEL, CTPYKTYPBI OEJIKOB
PUpoz PR CIPYRLIP https://m.eds00.ru/429e9899
92 XUMHYECKHE CBOMCTBA OEJIKOB bubmotexa OK
https://m.eds00.ru/6237306d
A30TCcoaepIKale reTEPOLUKINIECKIE COETMHEHHUS.
93 H KJIeHi:BBIeLLIl(HCHOTL? fOCTaB CT oeHHei OuosIornuecKas bubmotexa OK
Y ' » TP https://m.edsoo.ru/521d1431
poib
IIpaktrueckas padbora Ne 4. Pemenne skcriepuMeHTaIbHBIX
94 3ap ay I10 TeEMe FASOTCO eprKalIlne o raHquI::KHe bubmotexa OK
! " PepaTie Op https://m.edsoo.ru/8e3c02d1
COEIMHEHUS
95 IIpaxTrueckas pabora Ne 5. Pemenne sxcriepuMeHTaIbHBIX Bubnuorexa IIOK
3aj1a4 1o TeMe "Pacro3HaBaHHE OPraHMYECKUX COeTUHEHUH" https://m.edsoo.ru/bde3fdf6
96 KontpomnsHas pabora no teme "A3orconepxanie Bubnuorexa IIOK
OpTraHUYeCKUE COCTHHCHHUS" https://m.edsoo.ru/ce561bc7
(0]
o COCeHOBHeBIe 1101{;[21/12 XI/IMI/II/L BLIC;I;OMOH:KynszI;X BuGmiorexa LIOK
NHCHUU U MECT bl UX CUHT —II0JIUMEP N us u
A A prsall https://m.edsoo.ru/7aa63ebd
MOIMKOH AEHCAIUs
bubaroreka [JOK
98 IT Y% 3]
JIACTMACCHI. Y THIIM3AIHsI U TiepepaboTKa MIacTHKa https://m.eds00.ru/82242e0f
99 DnacTome arypa i CHHTETHUYECKHUE Ka Pesuna bubmmorexa LIOK
JIACTOMCPEBI. HAT JIbHBIM CUHTCTUUYCCKUC KAYUVKU. NH
p P Yy https://m.edso0.ru/246103ec
BoiokHa: HaTypanbHbIe, UCKYCCTBEHHBIE, CHHTETHUECKHE. bubanoreka [JOK
100
IMonuMeps! CrIeHaIbHOTO HA3HAUCHHSI https://m.eds00.ru/5963a601
101 [MpakTryeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX bubnnorexa [JOK
3az1ad4 o TeMme "Pacno3sHaBaHue IIacTMace U BOJIOKOH" https://m.edsoo.ru/3aebd77a
102 O06001IeHre U cHCTeMaTH3alvsl U3Y9eHHOTO MaTepraia 1o bubamnoreka [JOK
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https://m.edsoo.ru/bde3fdf6
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TeMe "BbpIcokoMoeKyIsipHbIE COeTUHEHUS"

https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME

102



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

11 KJIACC

n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbie
padoTsI

IpakTnyeckue
padoThI

Jara
U3y4eHust

DJeKTpoHHBIe HU(POBBIE 00pa3oBaTe/IbHbIE
pecypcbl

Atom. CocTaB aTOMHBIX SIIED.
XHUMUYECKUM DJIEMEHT.
H3oTomnsl

bubnuoreka ITOK https://m.edsoo.ru/59c112ee

CTpOGHI/Ie SJICKTPOHHBIX
000J10UeK aTOMOB, KBAHTOBBIC
quciia

bubamnorexa I{OK https://m.edsoo.ru/b4d9fffa

Knaccudukanms xummaecknx
3J1€eMeHTOB (S-, p-, d-, f-
3JICMEHTHI )

bubamnoreka IJOK https://m.edsoo.ru/61294af9

Pacnpez[eneHI/Ie DJICKTPOHOB
10 aTOMHBIM Op6I/ITaJ'I$[M

bubnuoreka ITOK https://m.edsoo.ru/f5f750fe

DJeKTpOHHBIE KOHPUTYpALH
aTOMOB JJIEMEHTOB B
OCHOBHOM H BO30YXJIEHHOM
COCTOSTHHHU

bubaunorexa I{OK https://m.edsoo.ru/8149e846

OneKTpoHHBIE KOHDUTYpaLIUU
MOHOB.
DNEeKTPOOTPHUIIATENTLHOCTh

bubnuoreka ITOK https://m.edsoo.ru/a0764b24

Ilepuoauueckuii 3aK0H U
Ilepnoauueckas cucrema
XAMUYeCcKuX dyemenToB /1. U.
MenneneeBa, CBA3b C
COBPEMEHHOU Teopuei
CTPOEHHUS aTOMOB

bubnuoreka [TOK https://m.edsoo.ru/16957¢c01

3aKOHOMEPHOCTH U3MEHEHWSI
CBOWCTB XUMHYECKHUX
3JIEMEHTOB M 00pa3yeMBIX UMHU
MIPOCTHIX M CIIOKHBIX BEIIECTB

Bubimoreka IOK https://m.edsoo.ru/f8468927
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0 TpyIIaM U Iepuojgam

CucremaTu3zanus u
000011IeHNE 3HAHNIT 110 TEME

bubnuoreka ITOK https://m.edsoo.ru/8fad2942

10

Bunpl XumMuueckou CBSA3H.
MexaHn3MBI 00pa30BaHUS
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MexMmoneKysipHble
B3aHMOJCHCTBUS

bubnuoreka ITOK https://m.edsoo.ru/5a8072af

11

BasneHTHOCTH 1 BaJICHTHBIE
BO3MOXKHOCTH aToMOB. CBS13b
3JIEKTPOHHOH CTPYKTYPHI
MOJIEKYJI C UX
TE€OMETPUYECKIM CTPOCHUEM

bubamnorexa IJOK https://m.edsoo.ru/3d2ca093

12

HpeﬂCTaBJ’ICHI/Iﬂ (6]
KOMIINICKCHBIX COCIMHCHUAX
COCTaB U HOMCHKJIATYpa

bubamnorexa IJOK https://m.edsoo.ru/8c66bl12a

13

Bemecrsa MoIeKyIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUSI.
TuIBI KpUCTAIITMIECKUX
PELIETOK U CBOWCTBA BEIIECTB

bubnuoreka ITOK https://m.edsoo.ru/e167635b

14

IlonsTe 0 nUCHEPCHBIX
cucremax. [Ipeacrasienue o
KOJUIOMJIHBIX pacTBOpax

bubnuoreka ITOK https://m.edsoo.ru/da2c70e4

15

HcTuHHbBIE PaCTBOPSIL:
HaCBILLECHHBIE U
HEHACBbILICHHBIE,
PacTBOPUMOCTb.
Kpucrannorunpatser

bubnunoreka ITOK https://m.edsoo.ru/e9ccdd8d

16

Cr1oco0b1 BBIpaXEeHUSA
KOHIEHTPAI[MX PACTBOPOB

bubnuoreka [TOK https://m.edsoo.ru/328e653a

17

Pemenne 3agau ¢
HCIIOJIb30BAHUEM TTOHSITHH

Bubimoreka I1OK https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
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""MaccoBas J0JIst
pacTBOpEHHOTO BelecTBa',
"MoJIsipHasi KOHIIeHTpaus'"

18

Knaccudukarus u
HOMEHKJIATypa
HCOPTraHMYCCKHUX BEIICCTB

bubanoreka IJOK https://m.edsoo.ru/bf9e108d

19

CucremaTu3zanus 1
000011IeHNE 3HAHNIT 110 TEME

bubnuoreka ITOK https://m.edsoo.ru/8d2c6a3a

20

KoHnTponbHas pabora 1o
teMaM "CTpoeHue aroma.
Ilepuonuueckuii 3aKoH U
[lepuonnveckas cucrema
XUMHYECKUX 31emMeHToB Jl. 1.
Mengeneesa", "Crtpoenue
BerectBa. MHOroobpasue
BelecTB"

bubnunoreka ITOK https://m.edsoo.ru/70a60aa4

21

Knaccudukanus xummdecknx
peakuuii B HEOPraHU4EeCKON 1
OpraHUYecKON XUMHUU. 3aKOH
COXpPaHEHHS MacChl BEIIECTB;
3aKOH COXPaHEHUS U
MIpeBpaICHNUS YHEPTUH NIPH
XUMHYECKHUX PEaKIIsIX

bubnuoreka ITOK https://m.edsoo.ru/6335cdd?2

22

TermnoBble 3G eKTsI
XUMHUYECKUX PEaKIUil.
TepMOXUMHYECCKHE YPAaBHCHUS

bubnunoreka ITOK https://m.edsoo.ru/d1db86da

23

Briuucienus no ypaBHeHUAM
XUMHUYECKUX Peakuil u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

Bbubnuoreka [TOK https://m.edsoo.ru/87b13954

24

CKOPOCTb XUMUYECKOI
peaxuuu, e€ 3aBUCUMOCTb OT
pa3IUIHBIX (HaKTOPOB.
Karanu3s n xatanuzatopsl



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

25

T'oMoreHHbIe U reTeporeHHbIe
peakiuu

26

IIpaxTrdeckas padora Ne 1 o
TeMme "BimsHuE pa3nuaHbIX
(hakTOpPOB Ha CKOPOCTH
XUMUYECKON peakiuu"”

bubnuoreka ITOK https://m.edsoo.ru/1facaldl

27

OO6patuMbie 1 HeOOpaTUMBIE
peakuuu. XUMHYECKOE
paBHOBeCHE

bubanorexa IJOK https://m.edsoo.ru/30952f9b

28

IIpakTrdeckas padora Ne 2 o
TeMe "BiusHue pa3nuyHbIX
(hakTOpOB Ha MOJIOXKEHHE
XUMHUYECKOI'O paBHOBECHS"

bubnuoreka ITOK https://m.edsoo.ru/3bf34el7

29

DNeKTpOTUTHICCKAS
nucconuanys. CUnbHbIC U
CITa0bIe SIEKTPOITHTHL.
CreneHb JUCCOLHAIUN

bubnunoreka ITOK https://m.edsoo.ru/5f766bdf

30

HonHoe npousBeieHUE BOJBL.
Cpena BOJHBIX PacTBOPOB.
Bonopoassriii mokaszarens (pH)
pactBopa

bubnuoreka ITOK https://m.edsoo.ru/3966ca89

31

IM'upponus coneit. Peakuuu,
MIPOTEKAIOIIHE B PACTBOpaX
JJIEKTPOJIUTOB

bubnunoreka ITOK https://m.edsoo.ru/09d5a9bd

32

IIpaktudeckas paborta Ne 3 mo
TeMme "XUMHYIeCKHe peakiii B
pacTBopax dJIEKTPOITUTOB"

bubnuoreka ITOK https://m.edsoo.ru/2e3daeb0

33

OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH.
Bakueinme oKUCIUTEIN 1
BOCCTaHOBUTEIIH

Bbubnuoreka [TOK https://m.edso00.ru/56226060

34

Merton 351eKTPOHHOTO
(37eKTOHHO-MOHHOTO0) OaaHca

Bubimoreka IOK https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
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35

DJeKTPOoIN3 pacTBOPOB U
pacniaaBoB BEILECTB

Bu6nmoreka IIOK https://m.edsoo.ru/93fh97d2

36

Pewenue 3aau pa3nuaHbIX
THIIOB

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

37

Pewenue 3aau pa3nuuHbIX
THIIOB

bubnuoreka ITOK https://m.edsoo.ru/5afa265d

38

Cucremaruszanus u
0000111eH1E 3HAHU 110 TEME
"Xumuueckue peakiun”

bubnuoreka ITOK https://m.edsoo.ru/c161eb85

39

KontponbHas pabora o teme
"Xumuueckue peakiun”

bubamnorexa I{OK https://m.edsoo.ru/a8a0a930

40

TlonoskeHre HEMETAIOB B
Ilepuonuueckoii cucteme
XUMHUYECKHUX 3ieMeHToB []. U.
MemnpeneeBa 1 0COOEHHOCTH
CTPOEHUS UX aTOMOB.
dusnyeckre cBONCTBA
HEMETAJIJIOB

bubnunoreka ITOK https://m.edsoo.ru/8ca2dcad

41

AnnoTponusi HeMETauIoB (Ha
pUMepe KUCI0po/ia, Cephl,
dhocdopa u yraeposa)

bubnunoreka ITOK https://m.edsoo.ru/ef92c91c

42

Bopopon: momyuenue,
(u3nvecKkue ¥ XUMHIECKHE
cBocTBa. ['unpuast

bubnuoreka ITOK https://m.edsoo.ru/0aa8f613

43

TajoreHsl: HaXOXK/IEHHUE B
MPUPOJE, CIIOCOOBI
MONYYCHHUs, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA

bubnunoreka ITOK https://m.edsoo.ru/4e223795

44

T"asnorenoBo10pOABIL.
Baxneiimue
KHUCIIOPOICOAEPKALLUE
COEIMHEHUS TaJOre€HOB

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

45

JlaGopaTopHsie

bubnuoreka ITOK https://m.edsoo.ru/6971aca4



https://m.edsoo.ru/93fb97d2
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MPOMBIIIICHHBIC CIIOCOOBI
[IOJIy4YEHUs rajoreHoB.
IIpumeneHue rajJoreHoB U X
COCAUHCHUM

46

[IpaxTrdeckas padora Ne 4.
Perienue sxcnepuMeHTaNBHBIX
3aja4 mo teMe "["amorennr"”

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

47

Kucnopox: maboparopHsie
MPOMBIIIICHHBIE CIIOCOOBI
HoJTy4YeHus1, PU3NUEcKue 1
XUMH4eckue cBoicTna. O30H.
IIpumenenue kuciaopoa u
030Ha

bubamnorexa I{OK https://m.edsoo.ru/c8abc36a

48

OKCHABI ¥ IEPOKCHIBI

bubanoreka IJOK https://m.edsoo.ru/5¢8816a0

49

Pemenne 3a4a4 pa3JINIHbIX
THIIOB

bubanorexa IJOK https://m.edsoo.ru/2b6d8b4b

50

Cepa: HaXOXICHUE B IPHPO/IE,
CHIO0COOBI TOTYYCHUS,
(hm3nvecKre M XUMHICCKIEe
CBOMCTBA

bubnunoreka ITOK https://m.edsoo.ru/46afael6

51

CepoBopopo, Cynbhubl

bubnuoreka ITOK https://m.edsoo.ru/7¢875999

52

Kucnoponconepxarmmne
COE/IMHEHUS CePBI.
OCOOCHHOCTH CBOHCTB CEPHOM
KHCJIOTBI

bubnuoreka ITOK https://m.edsoo.ru/8cfa2548

53

[Ipaktiueckas padora Ne 5.
Permenne skcriepuMeHTaIbHBIX
3anay no teme "Cepa u e€
coequHeHus"

bubnuoreka ITOK https://m.edsoo.ru/Oafb05e4

54

A30T: HaX0XI€HUE B IPUPOJIE,
CIOCOOBI OTyYCHHS,
(hu3nvecKre ¥ XUMHICCKHE
CBOMCTBa. AMMHAK, HUTPHJIbI

bubnuoreka ITOK https://m.edsoo.ru/badd2255



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
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https://m.edsoo.ru/7c875999
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55

Kucnoposconepxariue
COEIMHEHUS a30Ta.
OcoOEHHOCTH CBOICTB
a30THOM KUCJIOTHI

bubanorexa IJOK https://m.edsoo.ru/e2965afe

56

IIpumeHnenue a3ora 1 €ro
coeMHEHU. A30THBIE
ynoOpeHus

bubnuoreka [TOK https://m.edsoo.ru/129f5059

57

®Dochop: HAXOKIEHHE B
HPHPOJIE, CIIOCOOBI
HoJTy4YeHus1, PU3NUEcKue 1
XMMHMYECKHUE CBOMCTBA.
Docdunst u pochun

bubnuoreka ITOK https://m.edsoo.ru/9aéb43ec

58

Oxcunsl pocdopa,
(hocdopconepkane KUCIOTHL
Counu pochopHOI KUCITOTHI

bubmmorexa IJOK https://m.edsoo.ru/c7a2d429

59

[Ipumenenne pochopa u ero
coenmHeHNH. DocopHbIe
ynoOpeHus

bubamorexa IJOK https://m.edsoo.ru/a218070a

60

[IpakTryeckas pabora Ne 6.
Pemmenne skcriepuMeHTaIbHBIX
3a1a4 1o reme "A30T u
tdhocdop u nx coennHeHUA"

bubnuoreka ITOK https://m.edsoo.ru/8175ac3f

61

Yraepoa: HaxoXeHUE B
MPUPO/JIE, ATUIOTPOITHBIE
MOIU(PHUKAINN; PUIHIECKUC H
XHUMUYECKHE CBOICTBA,
MPUMEHEHUE

bubaunorexa I{OK https://m.edsoo.ru/1eb19f9e

62

Oxcup yriepona(ll), okcua
yraepona(lV), yroipHas
KHCJIOTa U €€ CONU

Bbubnuoreka [TOK https://m.edsoo.ru/dba58adf

63

Pewienue 3anau pasinuHbIX
THIIOB

Bubimoreka ITOK https://m.edso0.ru/6029b609

64

Kpemnuii: HaxoxaeHue B

Bubimoreka ITOK https://m.edsoo.ru/143558ab
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MPUPOJIE, CIIOCOOBI
noydeHust, PU3NUECKHE U
XMUMHUYECKHE CBOMCTBA

65

Oxenn xkpemuws(1V),
KPEMHHEBAS KUCIIOTA,
CUJIMKATHI

bubanorexa IJOK https://m.edsoo.ru/3170e7bl

66

IIpumeHeHne KpeMHUS U €ET0
coenuHennii. CTEKI0, ero
MOJTy4CHHE, BU/IBI CTEKIIA

Bbubaunoreka [JOK
https://m.edso0.ru/393cdacOhttps://m.edsoo.ru/5823cefb

67

Pemenne 3a4a4 pa3JINIHbIX
THIIOB

bubnuoreka ITOK https://m.edsoo.ru/b624f801

68

CucreMaTu3anus u
0000111eH1Ee 3HAHMH 10 TEME
"HemeTtamis!"

bubnunoreka ITOK https://m.edsoo.ru/6e864db5

69

KoHnTponbnas pabora 1o teme
"Hemertasmisr"

bubaunorexa I{OK https://m.edsoo.ru/d0484c76

70

AHanu3 pe3yJbTaToB
KOHTPOJILHOM paboTEI,
KOPPEKIHS OIHO0K

bubaunorexa I{OK https://m.edsoo.ru/2b7e9510

71

TlonokeHre METaILIIOB B
Ilepuonuueckoii cucteme
XUMHYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOeHHUS
AIEKTPOHHBIX 000JI0UYEK
aTOMOB METAJIJIOB

bubnunoreka ITOK https://m.edsoo.ru/9839c16c¢c

72

Oo6mme (huznvyeckne CBONCTBA
MmetaiuioB. [Ipumenenne
METAJIJIOB B 6])ITy U TCXHUKE

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

73

CmnaBel MetasuioB. Kopposust
METaJJIOB

bubnuoreka ITOK https://m.edsoo.ru/42b872e3

74

Pemenue 3a1a4 pa3auuHbIX
THUIIOB

Bubimoreka ITOK https://m.edsoo.ru/e3de37b6

75

DJEeKTPOXUMHUYECKHUN Psift

Bbubimoreka IIOK https://m.edsoo.ru/94eb377a
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https://m.edsoo.ru/94eb377a

HaMpsDKEHU I METaJIoB.
O01mue crnocoObl Moy4eHus
METAJIOB

76

OO6mas xapaKTepUCTHKA
MeTauioB | A-rpymmst
Ilepuonuueckoii cucTeMsl
XUMHYECKHX JIEMEHTOB.
Hatpuii u xanuii: noiydeHue,
(usnyecKre 1 XUMHYECKHUE
CBOMCTBA, IPUMECHEHUE
MPOCTHIX BEIECTB H UX
COEIMHEHU

bubnuoreka ITOK https://m.edsoo.ru/e12¢c26b3

7

OO61rast xapaKTepUCTHKA
MmeTauioB || A-rpymisl
Ilepuonuueckoil CUCTEMBI
XAMHYCCKHUX DJICMEHTOB.
Maruuii ¥ KaJabIiuii:
MoJy4eHne, pusudeckue u
XAMUYSCKHE CBOMCTBA,
MPUMEHEHHE TIPOCTHIX
BEIIECTB U UX COCAUHECHUI

bubamnorexa I{OK https://m.edsoo.ru/7c3e49c0

78

JK€cTrocTh BOMBI M CLIOCOOBI
€€ yCTpaHEeHUs

bubnuoreka ITOK https://m.edsoo.ru/c74bfae9

79

AIOMHMHUI: TIOJTyYeHHe,
(u3HUecKre 1 XUMHIECKHE
CBOMCTBA, IPUMEHECHNE

bubaunorexa I{OK https://m.edsoo.ru/0e79b266

80

AmoTepHbIE CBOWCTBa
OKCHJIa ¥ THAPOKCHIA
AIIOMUHUS,
THIPOKCOKOMILIEKCHI
AIIOMUHUS, UX IPUMEHEHHE

Bbubnuoreka [TOK https://m.edsoo.ru/5d12d318

81

Pemenue 3a1a4 pa3auuHbIX
THIIOB

82

[Ipakrrueckas padora Ne 7.

Bubimoreka ITOK https://m.edsoo.ru/27a4af43



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43

Permenue sxcriepuMeHTaNbHBIX
3aja4 1o TemMe "MeTasuisl
TJIaBHBIX noArpynmn"

83

OO61mast xapaKTepHUCTHKA
METAJIOB MOOOYHBIX
noarpymn (b-rpynm)
[epuoanveckoii cucTeMsl
XUMHUYECKHX JIEMEHTOB

bubnuoreka ITOK https://m.edsoo.ru/610d7431

84

PuznyecKkue 1 XUMUIECKHUE
CBOWCTBA XpoMma U €ro
COCHHHeHHﬁ,HX‘HpHMeHCHﬂe

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

85

Bakneiime coequHeHNS
Mapranna. [lepmanranat
KaJlMsl, €r0 OKUCIIMTEIILHBIC
CBOICTBa

bubnunoreka ITOK https://m.edsoo.ru/039d69c8

86

®dusnueckre U XMMHUYECKHE
CBOMCTBA KeJie3a U €ro
coenuHenuil. [lonyuyenue u
MPUMEHECHHUE CIDIaBOB JKeJe3a

Bu6nuoreka IIOK https://m.edsoo.ru/1b7f8741

87

dusnyeckre U XUMUYECKUE
CBOIICTBA MeIU U €€
COCIMHEHUH, X IPUMCHEHUE

bubnunoreka IJOK https://m.edsoo.ru/2bc0f954

88

dusnyeckne 1 XUMUYECKUE
CBOICTBA ITUHKA U €T0
COEIMHEHUH, UX PUMEHEHHE.
I'uapokcoKOMIIIEKCH LIMHKA

bubnuoreka ITOK https://m.edsoo.ru/b1f2beal

89

IIpaxTryeckas padora Ne 8.
Pemenne skcnepuMeHTaIbHbBIX
3ajau 1o TeMe "MeTtamisl
Nno0OYHBIX TTOArpyI”

bubnunoreka ITOK https://m.edsoo.ru/a6e352ea

90

Pewienue 3anau pasinuHbIX
THIIOB

Bubimoreka ITOK https://m.edsoo.ru/a8b83d83

91

O0001Ienne U

Bubimoreka ITOK https://m.edsoo.ru/e91fe975



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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https://m.edsoo.ru/e91fe975

CHUCTEMaTH3aIUs U3YYCHHOTO
MaTepuaa o TeMe
"MeTasis!"

92

KonTtponsHas pabora mo Teme
"MeTansr"

bubnuoreka ITOK https://m.edsoo.ru/83f63ea3

93

AHanu3 pe3yiIbpTaToB
KOHTPOJIBHOM pabOTHL,
KOPPEKIHs OMHO0K

bubanorexa IJOK https://m.edsoo.ru/9ebff2fd

94

Ponb xumuu B obecrnieueHun
YCTOWYHBOTO pa3BUTHUS
yenoBeuecTsa. [loHsaTHe 0
HaYYHBIX METOJaxX
WCCIIEIOBAaHMS BELIECTB

bubamnorexa IJOK https://m.edsoo.ru/080fel1f0

95

HayuHnble mpuHIMIIBI
OpTaHM3aIH XUMHIECKOTO
MPOU3BOJICTBA.
[IpompInuIeHHBIE CTIOCOOBI
MOTYYCHHS BAKHEHIITNX
BEILIECTB

Bu6nuoreka ITOK https://m.edsoo.ru/2e45a44f

96

XUMHYecKoe 3arpsa3HeHNe
OKpYXXaloIeH cpelibl U eTo
TIOCJIC/ICTBHS

bubnmnoreka IJOK https://m.edsoo.ru/9f11bf51

97

XUMHS U 310pOBBE YEIOBEKA.
JlexapcTBeHHBIE CpeaCTBa

Bu6nmoreka LIOK https://m.edsoo.ru/a6552721

98

Xumus iy, Pons XuMuu B
o0ecreuyeHnu MUIIEBOM
0€301acHOCTH

bubnuoreka ITOK https://m.edsoo.ru/1f7b5bd2

99

Kocmernueckue n
nap(hoMepHbIE CPECTBA.
BreiToBas xumus

bubnunoreka ITOK https://m.edsoo.ru/da42d5a9

100

Xumust B CTPOUTENBCTBE.
BaxHelmue cTpouTeNbHbIE U
KOHCTPYKLIMOHHbBIE MaTepUabl

bubnunoreka ITOK https://m.edsoo.ru/61e69003



https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
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XUMHUS B CEILCKOM XO3SICTBE.

101 Opranudeckue u 1 Bu6nuoreka IIOK https://m.edsoo.ru/fd39587d
MUHEpaJbHbIC YI0OpCHHS
102 CreTemaTnsars HU 1 Bu6nuoreka I1OK https://m.edsoo.ru/db979c70
000011IeHNE 3HAHNIT 110 TEME
OBIIEE KOJIMYECTBO YACOB 102

10 ITPOT'PAMME
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