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HHOACHUTEJIbBHAA 3AIINCKA

Pabouast mporpamma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBanusi pazpaborana
Ha ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Oenepanum», TpeOOBaHWN K pe3ylnbTaraM OCBOCHHS  (permepanbHOW  00pazoBaTeIbHOMN
nporpaMmel cpeaHero obmiero oopazoanusi(P@OIl COO), npencraBienHbix B DenepalibHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapre COO, c¢ yuérom Konuenuuu mnpernopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHusanusax Poccuiickort deneparnmm,
peann3yoIX 0CHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTanust B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

[Iporpamma peanusyercss Ha 0a3e I1eHTpa OOpa3o0BaHHS E€CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYEeCKOW  HampaBieHHocTu «Touka pocray  Hcmonws3oBanue  000pyq0BaHUS
Jab0paTOPHUH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH MO3BOJISIET CO3aTh YCIOBUS:

. JUTS. PaCIIUPEHUS COJCPKAHUS MKOJIBHOTO XUMHUYECKOTO 00pa30BaHHS;

. JUTS. TIOBBIIICHUS ITO3HABATEIHPHOW AKTHBHOCTH OOYYAIONIUXCS B ECTECTBEHHO-
Hay4YHOU 00J1acTH;

. JUIS  pa3BUTHS JUYHOCTH peOEHKa B Tpolriecce OOYYeHUS XHMHH, €ro
criocoObHocTell, (OpMUPOBAHUS U YAOBIETBOPEHHUS COLMAIBHO 3HAYUMBIX HHTEPECOB H
MOTPEOHOCTEH;

. Uis paboThl € OJApEHHBIMM IIKOJbHUKAMHU, OpPraHM3allMM UX pa3BUTHS B
pa3IMYHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOH 1EATEIHHOCTH.

OOpazoBarenpHasi MporpaMma IO3BOJISIET MHTEIPUPOBATH pealu3yeMble MOAXOJIbI,
CTPYKTYPY M COJEpKaHHWe NpH opraHu3anuu ooydeHuss xumun B 10-11 kimaccax, BBICTPOCHHOM
Ha 6a3e J1000T0 U3 JOCTYIHBIX Y4eOHO-MeToauYecKkux KomiuiekcoB (YMK).

XuMUsg Ha YpOBHE YIIyOIEHHOrO HM3Y4YeHHUsS 3aHHMaeT BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus y4ammuxcs 10-11 xmaccoB. HM3ydenwe mnpenmera,
peaiiuzyemoe B yCHOBHUSAX AudpepeHIupoBaHHOTO, MNPOGUIBHOIO OO0Y4YeHHS, TPU3BAHO
obecrieunTh 0O0IIE00pa30BaATEIbHYI0 M OOIIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIS aJalTalid MX K OBICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HH B COLIMyME, a
TaKkKe Ui MPOJOJDKEHHs oOyueHuss B OpraHuzalusx MnpodecCHOHaIbHOro oOpa3oBaHHs, B
KOTOPBIX XUMHUS SIBIISIETCS OJTHOM U3 MPUOPUTETHBIX JTUCIUILINH.

B mporpamMe mo XuMuUM Ha3Haue€HUE MpeAMeTa «XUMUS» [OJIydaeT MOJpOOHYIO
MHTEPOpPETAlMI0 B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, CoepKaHus, Pe3ynbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIMMYCKHUKOB. CBUIETETLCTBOM TOMY SIBIISIFOTCSA CIIEAYIOUINE BBITIOTHSEMbIC
MPOrpaMMO 0 XUMUU (PYHKITHH:

¢ HH(pOpPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecrednBaeT MOTydYeHHe

MIPEJICTaBJICHHs O LIETAX, COAEpKaHWM, OOIIel cTpaTernu OOy4YeHHUs, BOCIUTAHUS U
pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMH TPEaMETa, H3y4yaeMOro B paMKax KOHKPETHOTO
npohus;



® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpas  HpelyCMaTpUBAeT  OIpPEJACICHUE:
NPUHLIUIOB CTPYKTYPHUPOBAHHMS M  MOCJIEIOBAaTEILHOCTH H3Y4EHHUs  y4yeOHOTO
MaTrepuana, KOJIMYECTBEHHBIX M KAa4ECTBCHHBIX €ro XapaKTePUCTHK; TMOIXOJO0B K
(OPMUPOBAHMIO COJIEPKATEITBHONH OCHOBBI KOHTPOJII M OIICHKH O00Opa30BaTENIbHBIX
JOCTIDKEHUH OOyJaromuxcsi B paMKax HTOTOBOW arrectanud B (GopMe €TUHOTO
rocy/1lapCTBEHHOI'O 3K3aMeHa 10 XUMUHU.

[Iporpamma f1st yriryosi€HHOTO U3yUEHUS XUMUU:

® YCTAaHaBJIMBAET MHBAPMAHTHOE IPEIMETHOE COJEpKaHUE, 00s3aTeNbHOE ISl U3yUYEHUs
B paMKax OTAENbHBIX nOpo¢uiaei, mnperycMaTpUBacT  pacupelelieHne U
CTPYKTYPUpPOBAHHE €ro IO KjaccaM, OCHOBHBIM COJIEPKATEJIbHBIM JIMHUSAM/pa3aenam
Kypca;

e AT MpUMEpPHOE paclpe/esieHne yieOHOTO BPEMEHHU, PEKOMEHAYEMOTO /ISl U3yYEHHUS
OTJICITHHBIX TEM;

e [peajaraeT MNPUMEPHYIO IOCIEOBATEIbHOCTh H3YYEHHs Y4eOHOTro MaTepuana cC
YIETOM JIOTHKH IIOCTPOCHUS Kypca, BHYTPUITPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e J1aéT METOAMYECKYI0 HMHTEpIpeTalrio Lejdel M 3a7ad M3ydyeHHs MpeaMeTra Ha
yriayOln€HHOM YPOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHErO
oburero ob6pa3zoBaHMs, COJIEPKATENBHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, TIPEIMETHBIX), & TAK)KE C YUETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX JEHCTBUN OOy4alomerocs IO OCBOEHHUIO COJEPKaHUS
npeaMera.

[Io BcemM Ha3BaHHBIM TMO3UIMSAM B MporpaMMe IO XUMHUU MperycMOTpeHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha ypPOBHE OCHOBHOTrO o00miero oOpa3oBaHus. 3a
npeAesaMi  YCTAaHOBJICHHOW MpOrpaMMON MO XHMHHU  00s3aTeNbHOM  (MHBApHUAHTHOM)
COCTaBIISIOLIEH Co/epKaHUsI Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOYKHOCTh BBIOOpaA €ro
BApUATHUBHOW COCTABJISIONICH, KOTOpas I0JKHA ONPEAETSATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO Mpoduiist 0OydeHus..

B cootBercTBUM ¢ koHuentyaibHbIMH moJokeHussMH DPI'OC COO o HazHaueHUH
MpeAMETOB 0a30BOTO U yriIyOIEHHOTO ypOBHEH B cucTeMe auddepeHIIMPOBAaHHOTO 00yUYeHHs Ha
yYpOBHE CpeqHero o0miero oopa3oBaHusl XMMHUS Ha YPOBHE YriyOJIEHHOTO M3y4eHUs HAIpaBlieH
Ha peaju3alui0 TPEEeMCTBEHHOCTH C TMOCIEAYIOIUM JTaloM TMOJYYeHUS XUMHYECKOTO
oOpa3oBaHUS B paMKaX M3Y4YCHHs CIEIUANbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCIMILIMH B By3aX U OpraHU3aIUsaX cpeiHero npodeccnoHanbHOTo 00pa3oBanus. B 1ol cBsi3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO NPEUMYIIECTBEHHO HAa paclIUpeHue Hu
yriayOlieHne TEeOPeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOy4aroluxcs, BBIOpABIIMX
onpenenéHHbIi Mpoduiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBON MOCIEAYIOMIETO MOTyYeHHUS
XMMHUYECKOTO 00pa30oBaHUs B OpraHu3aiusax npodeccuoHansHoro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk miuaHMpyeMbIM pe3yiabTaTaM OCBOCHMs (eaepaabHOU
00pa3oBaTeNbHON MPOrpaMMbl CpeJHEro OOIIero 0O0pa3oBaHUsl U3ydeHHUE MpeaMeTa «XUMUs»
OpPUEHTHPOBAHO TAKXKE Ha PELICHUE 3a1a4 BOCIIUTAHUS U COIIMATIBLHOTO PA3BUTUS 00yUaIOIIUXCS,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTEIIEKTYAIbHBIX YMEHHM, YMEHUN palliOHATIN3AIUU Y1eOHOTO
Tpyaa © OOOOIMIEHHBIX CIOCOOOB  JESATENBHOCTH, HMEIOIIUX  MEXKIUCIUTUTMHAPHBIN,
HaAMpPEAMETHBIN XapakTep.



CocraBnsiomuMu IpeaMera «XUMUs» Ha YpPOBHE YIriIyOJIEHHOTO HM3Y4YECHHUS SBISIOTCS
yriyonéunbeie Kypebl — «Opranundeckass xuMus» U «OO0mas u Heopranudeckas xumus». [Ipu
OTIpE/IeNICHNH TOAX0J0B K OTOOpPY M CTPYKTYpHOI OpraHM3aluu COJEp)KaHUS ITUX KypCOB B
porpamMme 1o XMMHUH 3a OCHOBY MpHUHATHI nojokeHuss @PI'OC COO o paznuuusx 6a30Boro u
yrIyONn€HHOTO YPOBHEH M3y4YeHUS TpeaMETa.

OcHoBy coaepxaHusi KypcoB «OpraHmyeckass xumus» U «OOmas u HeopraHudeckas
XUMHUSD» COCTABJISIET COBOKYIHOCTb NMPEAMETHBIX 3HAHUM M YMEHHM, OTHOCALIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUS MpeAMeTa. IJTa CUCTEMa 3HAHUM IOJIy4aeT ONpPE/eIEHHOE TEOPETUYECKOE
JOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  OOJBIIMH  00BEM
(akronoruueckoro marepuana. Tak, Ha yriyOJ€HHOM YpOBHE M3ydeHUs IpeaMmeTa oOecrieueHa
BO3MOXHOCTh 3HAYUTENILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE PACHIMPEHHS U YIIyOJeHHs MPEJCTaBIEHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKaHMs PeaklUid, pacCMaTPpUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KHMHETUKU U TEPMOJAMHAMUKHU. V3ydeHune nepruoauueckoro 3akoHa u
[leppoguueckoid  CHCTEMBl  XUMHUYECKMX  3JEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKUX MPEACTABICHUSIX O CTPOEHUHU aToMa. XUMHUYECKasl CBSI3b 0ObICHSIETCS C
TOYKH 3PEHHUS] SHEPreTHUYEeCKUX W3MEHEHMH Npu e€ o0pa3oBaHWU U pa3pyLUICHHH, a TaKke C
TOYKH 3pEHUs MeXaHU3MOB e€ oOpazoBaHus. V3ydeHue THUNOB peakuil JOMOJIHAETCS
(dbopMHpOBaHHEM NpPEACTAaBIECHUHN 00 IEKTPOXUMUYECKUX MPOIECCaX U AIEKTPOIU3E PACIIIIaBOB
U pacTBOpPOB BeEIIECTB. B Kypce OpraHMYeckod XUMHHM TPH PACCMOTPEHUN PEAKIIMOHHON
CIIOCOOHOCTH COCMHEHUN yeNsIieTCsl 0c000€ BHUMAaHKUE BOIPOcaM 00 AJIEKTPOHHBIX d(dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIHii.

Oco0oe 3HaueHne MMEET TO, YTO Ha COJEP)KaHHE KYypCOB XMMHH YIIIyOJNEHHOTO YpPOBHS
M3YYEHHUs Ui KJIaccOB oOmpenenéHHOro mnpoduis (riaaBHbIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep OTOJHEHHH K 001Iel crucTeMe MpeIMEeTHbIX 3HaHUM) OKa3bIBalOT BIMSHUE CMEXHbIC
npenMersl. Tak, Hampumep, B COJEpX)aHUM NpeaMeTa s KIACCOB XHMHKO-(PH3UYECKOTO
npoduis OoJblioe 3HaYeHUE OyIyT UMETh 3JIEMEHTH y4eOHOTO MaTepuajia Mo oOmeld XUMUH.
[Ipy um3yueHum mnpeaMera B JAHHOM cliydae akLEHT OyJeT cieinaH Ha OOHIHOCTh METOOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOpPUH B XMUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJIIpHAsl TEOpus
(MonexkynsipHast Teopuss B (HU3UKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPrUH, 3aKOHBI
TEPMOJIMHAMUKH, SJICKTPOJIN3a, IPEACTABICHUS O CTPOSHUH BEILIECTB U IPYTOe.

B 10 xe BpeMs B coiepkaHUU MpPEAMeTa AJs KIACCOB XMMHKO-OHMOJIOTHYECKOTo mpoduis
OonbpIIM yAENbHBIA Bec OyIeT UMETh OpraHuyecKkas XuMus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTB I 060Jiee 0OCTOSTENBHOTO PACCMOTPEHUS XUMUYECKON OpraHu3alluu KIEeTKU KaK
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JHUMHbI, OCNIKU, YIJeBOAbl, HyKIEUHOBbIE KHCIOTHI U apyrue. [lpu stom
3HaHUS O COCTaBE€ U CBOWCTBAX IPeJICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CIIy’KaT OCHOBOM Ul N3y4eHMs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, JIBIXaHUs, TUIIEBAPEHUSL.

B mnuane ¢gopMupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHS, OCBOEHHUS OOLIECHAyYHBIX
METO/IOB MO3HAHMS U ONbITa MPAKTHUYECKOTO MPUMEHEHUs HAYYHBIX 3HAaHUH M3ydYeHue mpeaMera
«XuMHs» Ha YriyOJNEHHOM YpPOBHE OCHOBAHO HAa MEXKIIPEJAMETHBIX CBS3AX C y4eOHBIMHU
IpeJMeTaMu, BXOJIIIMMHU B COCTaB MPeIMETHBIX obnactel «EcTecTBeHHO-HAayYHbIE PEAMETHI»,
«Marematuka 1 uH(popMaTuKa» U «PycCcKHii S3bIK U TUTEpATypay.



[Ipu m3yuennn yueOHOTO mpenMeTa «XHUMHUs» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
ypOBHE OCHOBHOTO M cCpemHero oobmiero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3aaaucit

MEPBOCTETIEHHONW 3HAYMMOCTH SIBJsIeTCS (OPMHUPOBAHHE OCHOB HAyKM XMMHUHM Kak o01acTu

COBPECMCHHOI'O C€CTCCTBO3HAHUA, HpaKTquCKOﬁ JACATCIBHOCTH 4YCJIOBCEKA MW OJHOIro M3

KOMIIOHEHTOB MHMPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriyOln€HHOM ypOBHE H3yu€HUS

npeaMeTa nmpeanojaracT peajin3dainuio TaKux ueﬂeﬁ, KaK:

(dhopMHpOBaHKE MPEACTABICHUI: O MAaTEPHAILHOM €JIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Benyle posiu B 00€CIICUeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA: B PEIICHUU
MpoOJIeM SKOJOTUYECKOM, IHEPreTUYECKOW W MHUIEBOM O€30MacHOCTH, B Pa3BUTUH
MEIUIIUHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HWCTOYHUKOB DHEPrUHU, B
oOecrneueHn paIrMoOHAIBHOTO MIPUPOIOTIONH30BAHHS, B (hopMHUpOBaHUH
MHPOBO33PEHHS U 00IIEH KyIbTYphl YEJIOBEKA, & TAK)KE IKOJOTHIECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM Cperie;

OCBOCHHME CHCTEMBI 3HAHWH, JIEXKaAIIUX B OCHOBE XHMHYECKOM COCTABIISIOMICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa: (PyHIaMEHTaIbHBIX TOHSATHH, 3aKOHOB U
TEOPUIl XUMUM, COBPEMEHHBIX MPEJCTABJICHHN O CTPOCHHWM BEIIECTBA Ha Pa3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYIISIPHOM, HaJIMOJICKYJISIPHOM, 0
TEPMOJAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHUIECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMaX, 00 00mmx
HAaYYHBIX MPUHIMIIAX XUMAYECKOTO MPOU3BOJICTBA;

dbopmupoBaHre y o0OydalOMMUXCA OCO3HAHHOTO TIOHUMAaHUsA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMWYECKUX 3HAHWK I OOBSCHEHUS KIIOYEBBIX HACH H MpobieM
COBPEMEHHON XUMHH, I OOBSICHEHHUS WM TPOTHO3UPOBAHMS SIBJICHUH, HWMEIOIIHX
€CTECTBEHHO-HAyYHYIO TIPUPOJy; TPaMOTHOTO pemieHus MpobjeM, CBS3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a M OLEHKH C TMO3UIUH DKOJOTUYECKOMN
0€30MacCHOCTH TOCJIEICTBUI OBITOBOM M TPOU3BOJICTBEHHOM JCATEIHPHOCTH YEJIOBEKA,
CBS3aHHONW C XUMHUYECKUM IIPOM3BOJICTBOM, HCIIOJb30BAaHUEM U IepepabOTKOM
BEIIIECTB;

yrayOJeHne TPEACTAaBICHUH O HAyYHBIX METOJaX IO3HAaHMs, HEOOXOAMMBIX IS
MPHOOpPETEHUsI YMEHUN OPUEHTHUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SIBICHUM, HMEIOIMX MECTO B TMPUPOJEC, B MPAKTUYECKOW JEATECIbHOCTH U
MOBCEIHEBHOM JKH3HH.

B mnane palin3aliii IICPBOOYCPCAHBIX BOCIIMTATCIbHBIX W Pa3BUBAIOIINX (1)YHKLIHI71

LEJIOCTHOM CHCTEMbI CpCaHCro 061uer0 06p330BaHI/I$I IIpyu U3y4YCHUU HpCAMETA «XuUMHUs» Ha

er'Iy6J'IéHHOM YPOBHE OCO6y1-O AKTYaJIbHOCTb an06peTa10T TakKuC LCJIN U 3aJa4YH, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TO3HABAEMOCTH SIBICHUH TMPHPOMBI, YBAKEHUS K
Mpolieccy TBOpYECTBA B O0NACTH TEOPETUUECKHX W MPHUKIAJHBIX HCCIETOBAaHUN B
XUMHH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO U TMO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSI 00II[EUeTIOBEUECKUX [IEHHOCTEM;

pa3BUTHE TO3HABATENBHBIX WHTEPECOB, HHTEIUICKTYalbHBIX W  TBOPYECKUX
CrocoOHOCTE 00ydaromuxcs, (popMUpOBaHUE y HHUX CO3HATEIBHOTO OTHOIIEHHUS K



caM000pa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHON
npodecCHOHAILHON M OOIIECTBEHHOW JeATEIhbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HU;

e (opMupoBaHHE yMEHHI M HaBBIKOB Pa3yMHOTO IPHPOJIONIOIB30BAHMS, DPa3BUTHE
SKOJIOTUYECKOW  KyJbTYpbl,  NPHOOpPETEHHUE  OMbiTa  OOIIECTBEHHO-TIOJIE3HOU
3KOJIOTUYECKOU IESITETBHOCTH.

OO01iee 4yMCIIO YacoB, NPETYCMOTPEHHBIX Ul WM3Y4YEHHUsS XMMHUU Ha YriyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 yacoB: B 10 kmacce — 102 gaca (3 4daca B
Hezeno), B 11 knacce — 102 yaca (3 yaca B HeZelN0).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHME O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COEIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX OopOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPpHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukanie, Hykiaeopuse u deKTpodure.

Teopust crpoeHuss opraHuuyeckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTrHas. WM3omepus. Buabl wu3omepun: CTpyKTypHasd,
MPOCTPAHCTBEHHAA. OJNEKTPOHHBIE A(PGEKTHl B MOJIEKYlIaX OpPraHMYECKUX COEJAUHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 PexTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psapl. CucremMarnyeckasi HOMEHKJIATypa OpraHu4ecKhX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIMH B OPTaHUUECKON XUMUHU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHHUsl BEIIECTB M MX MPEBPALllEHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4YecKuX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILCHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUiaBieHUE, OOyIJIMBaHHE U  TOpEHHE),
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKY]l OPTaHUYECKHUX BEIIECTB.

YrieBoaopoanl.

Ankanel. ['omonoruyeckuii psij ankaHoB, oOmias Gopmyna, HOMEHKIIATypa U U30MEpHS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPMAM3AIUs aTOMHBIX
opOuTanei yriepoja, o-cBsi3b. Ou3nueckue CBOICTBA aKaHOB.

XUMUYECKHE CBOWCTBA ANKAHOB: PEAKIUU 3aMeEIICHUs, U30MEPHU3AIUH, JETUIPUPOBAHHS,
UMKIU3alliY, THpPOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHHU3ME peakUui
pPaUKaIbHOTO 3aMeIICHHUS.

Haxosxnenue B npuposae. CriocoObl MOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U n3omepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['omonornueckuii psit aakeHoB, o0mas GopMmyna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJEKYJ alKeHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTprueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM IPUCOECIUHEHMS, 3aMEUICHUS B O-



IIOJIOKEHUE TPU JABOWHOW CBA3M, NOJMMEpHU3auuu U okucieHus. [IpaBwio MapkoBHHMKOBA.
KavecTBeHHbBIE peakiiui Ha ABOMHYIO CBs3b. CHIOCOOBI NOTYYEHHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONPsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpspKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX JMEHOB.
CriocoObI mosTy4eHHst 1 IPUMEHEHHE alIKaHEeHOB.

AnkuHBL. ['OMONOTHYeCKHA Psii aTKWHOB, oOmas (GopMylia, HOMEHKIATypa U H30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. PuzMyYecKue CBONCTBA AJIKWMHOB. XHWMHYSCKHE CBOWCTBA: PEAKIUU
MPUCOEUHEHMS, AUMEpU3allud U TpUMEpHU3alluy, okuciaeHus. KucinoTHele cBONCTBA ajIKMHOB,
HMMEIOLUX KOHIEBYIO TPOiHYIO CBs3b. KauecTBeHHBIE peakiu Ha TpOHYIO CBA3b. CrocoObl
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo10posl (apeHsl). ['omomornueckuii psii apeHoB, oo1mas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OeH301a.
duznyecknue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro roMOJIOTOB: pEeaKIuu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHd MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [Ipeacraienue 00 OpueHTHPYIOLIEM JAEHCTBUM 3aMECTHUTENeH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE AJKUIBHBIX PaJUKalIOB, KapOOKCHUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YIJ1€BOJOPO/IOB.

[Ipuponnsrit ra3. I[lonyrasie HedTsaHBIC Ta3bl. HedTh U €€ mpoucxoxacHue. KameHnHsrit
YIroJib M TPOIYKTHI €ro mepepadoTku. CrocoObl mepepadOTKH HEPTH: MEPEroHKa, KPEeKHHT
(TepMuYecKui, KatamuTuueckuii), pudopmunr, nmupoiu3s. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHHE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

DJNEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIy, HHUTPOrpYIIly, LUAHOIpynny, aMmuHorpymmy. JlelicTBue Ha
raJIOTEHNPOU3BOJHBIE  BOJHOTO M CIHUPTOBOrO  pacTBopa Iuénoun. Bsaumopeiictue
JUTaJIOT€HAIIKAHOB ¢ MarHueM M LUHKOM. IloHsATHE O MeTayuioOpraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHHTE3€
OpPraHUYECKUX BEIIECTB.

OKcllepUMEHTAbHbIE METOJAbl M3Y4EHHUs BELIECTB M UX IMPEBpallleHUil: H3ydyeHue
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
[IepMaHraHaTa KaJus, B3aUMOJICHCTBME alleTUJIeHa ¢ AaMMHAYHbIM pacTBOPOM OKCHAA
cepedpa(l)), kauecTBeHHOE OOHapy)KEHUE YIiIepoJa W BOJOpOJia B OPraHMYECKHX BEIECTBaXx,
MOJIydeHHUEe ATUJICHa U H3Y4YE€HUE ero CBOWCTB, O3HaKOMJIeHHe C KoJulekuusmu «HedTb» u
«Yromb», ¢ oOpasnmamu IjactMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJI€BOIOPOJOB U TaJIOTEHIIPOU3BOJHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xamme opranndecKkue COeAHHEHHUS.

[IpenenvHble omHOaTOMHBbIE crnupThl. CTpoeHHME MOJEKyl (Ha NIpUMEpe MeTaHoJa U
sTanosa). ['omonorudeckuii psj, odmas popmysa, u3oMepus, HOMEHKJIATypa U KiaccupuKanus.
@u3nyYeCKUEe CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CIHMPTOB. BoaopoaHble CBSI3U MeEXAy



MOJIEKYyJIaMH ~ CIHUPTOB. XHMMHYECKHE CBOMCTBA: pEAKIMU 3aMEIICHUS, JETUIpaTallH,
OKHUCJICHUS, B3aUMOICHCTBUE C OPraHUYECKUMHU U HEOPraHWuYeCKUMH Kuciotamu. KauectBennas
peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJa W METAHOJA HAa OpPraHU3M YeJIOBEKa.
CriocoObl MOJTy4eHUs: U TPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcobeHHOCTH (DU3HUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHbIe CIHUPTHI — 3TUJICHTJIMKOJb U TIHIEpUH. DPU3NUECKHE W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKHUMHU
KHCJIOTAMH, KaUeCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopmibHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y PUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIpa.
Ouznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuun Ha ¢enon. Tokcuunocth ¢deHona. CrocoObl TOJMydyeHUS W NpUMEHeHHue (deHoa.
®denonpopManbaeruaHas cMoJIa.

KapOonunpHblE COCNUHEHHMS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['oMollorHueckre psbl albIeruj0B M KETOHOB, o0mas Qopmyina,
n3oMepusd U HOMeHKiIarypa. Du3znyueckrne CBOWCTBA AJIbJECTU/IOB W KETOHOB. XWUMHYECKHE
CBOWMCTBA QIBJCTHUJIOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE abICTHJIOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus um HomeHkiatypa. dusnueckue CBOWCTBAa OJHOOCHOBHBIX
MpelebHbIX KapOOHOBBIX KHCIOT. BoJopoaHbie CBS3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KHCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluu, peakiuu C
ydacTueM YTieBOAOPOIHOTO pajaukana. OcoOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX dupax. MHOroobpazue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneiIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MNAJbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4YEHUs U IpUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnosxublie >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus U HOMEHKIATYpa.
®u3nueckre 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIOW U LICJIOYHOU Ccpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHUE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUpPOJE.

MBpbLT14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE JICHCTBHE.

OOmiass xapakTtepucThka yriaeBoaoB. Knaccudukamus yriaeBogoB (MOHO-, IH- H
nonucaxapuabl). MoHocaxapupl: TJII0OK03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. DorocuHTe3. XHMMHYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIMU C Y4YaCTHEM CIHUPTOBBIX M aJIbJACTMIHON TpyII, CIOUPTOBOE U
MOJIOYHOKHCTIOEe Oposkenue. [lpuMeHeHue TIIOKO3bI, €€ 3HaUYeHHWE B JKU3HEACATEIHLHOCTH
opranusma. Jlucaxapujawl: caxapo3a, MajabTO3a M JIAKTO3a. BoccTaHaBIuBawIINEe U
HEBOCCTAHABIMBAIOLME Jucaxapubl. ['maponus aucaxapuaoB. Haxoxkaenwe B mpupone u



npuMmeHenue. [lonncaxapuapl: Kpaxmal, INIMKOTeH M Leiunoio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaja, TJUMKOIeHa M Le/uitosio3bl. du3nueckue CBOHCTBA Kpaxmajga U LEJUIIOJIO03BL
XUMHUYECKME CBOMCTBA Kpaxmaja: TMIPOJIA3, KAaYECTBEHHAs peakius ¢ MOJAOM. XHUMHUYECKHUE
CBOMCTBA LEJITIOJIO3BI: THAPOJIN3, MOTydeHHE 3(QUPOB 1eUTt0I036l. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKClepUMEHTAJIbHBIE METOJbl M3Yy4YEHHs] BELIECTB U MX IPEBPALLEHUI: pacTBOPUMOCTH
pa3aMyYHbIX CHUPTOB B BOJE, B3aMMOJEHCTBHE 3TaHOIA C HATPUEM, OKHUCIEHHE STHIIOBOTO
cCoupTra B aJbAETuJ] Ha pacKaJI€HHOM METHOW IPOBOJIOKE, OKUCJIEHHME ATUJIOBOIO CIHpTa
JUXPOMATOM Kaylus (BO3MOYKHO MCIOJIb30BaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpJieruipl (¢ ruapokcuiom auaMmmuncepeopa(l) u rugpoxcuaom Meau(ll)), peakius raunepuxa
¢ runpokcusiom meau(ll), xumMmuueckue cBoicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa TIIIOKO3bI ¢ Tuapokcuaom meau(ll), B3aumoseiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAJIbHBIX 33Ja4 1o TeMaM «CrnupThl U (eHoub», «KapooHoBble KUCIOThI. Cl0KHbIE
3(huUpBI».

A3oTcoaep:kamme oprannyeckne coeiNHeHusl.

AMUHBI — OpraHudeckue Mpou3BOJAHBIE aMmMuaka. Kiaccudukanus  amMHHOB:
anudaruyeckue U apomMaTHueCcKre; NepBUYHbIE, BTOPUYHbIE U TpeTU4Hble. CTpOEHHE MOJIEKYII,
obmas dopmyia, u3omMepus, HOMEHKIaTypa U (pu3nyeckue cBoicTBa. XUMHYECKOE CBOWCTBA
anu(aTuyecKuX aMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWIMPOBAHUE, B3aMMOJCWCTBHE MEPBUYHBIX
aAMUHOB C a30TUCTOMN KHUCA0TON. COMNMM aIKMIIaMMOHHS.

AHWINH — IPEACTAaBUTEIh AMUHOB apoMaTuyeckoro pana. Ctpoenue anuiavHa. BzanmHoe
BIIUSIHUE TPYIIIl aTOMOB B MoOJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWiuH. CrnocoObl TOJMy4YeHHs W TpPUMEHEHHe amuaTHUYecKUx
amuHOB. [lonyuenue anuIMHA U3 HUTPOOEH30IA.

AmvuHokuciotel. Homenkmarypa u  wu3omepusa. OTthaenbHble TPEACTABUTENH -
AMUHOKHCJIOT: TJIMUMH, alaHuH. Pu3ndecKkue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEepHBIX OPraHWYEeCKUX COCIUHEHUN, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NENTHAHON CBsA3HU. buonornyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansie nonumepsl. llepBuuHas, BTOpUYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THAPOJIU3, JEHATYypalus, KaueCTBEHHBIC PEaKIUu Ha
OemnKu.

DOKCHEpUMEHTAIbHBIE METOJIbl M3YYEHMsI BELIECTB U MX IMPEBpALICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHATypalus OENKOB MPH HarpeBaHWH, LIBETHHIC PEaKIMHU Ha OENKH, pelieHHe
SKCIIEPUMEHTANIbHBIX 33Ja4 MO0 TeMaM «A30TCOJEp)KAIUE OPraHUYECKHE COCIUHEHUS» U
«Pacnio3HaBaHue OpraHU4YEeCKUX COCTUHEHUI.

BricokomosieKyIsipHbIe COeTHHEHMSA.

OCHOBHBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAs MOJIeKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIJIIPHBIX COEIMHEHNUN — OJIMMEpU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (TOMATUIICH, MOJIMTIPOTIUIIEH,
MOJIMBUHUIIXIIOPU/I, MOJIUCTUPOJL, MOJINMETUIIMETAKPHIIAT, MOJINKApOOHATHI,
noJIMATUIIeHTepedTanaT). Y TUan3anus u nepepadboTka MIacTuka.



DOnacToMepbl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

Bosokna: HarypanbHbIE (XJIOMOK, HIEPCTh, MIENK), UICKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIABCaH).

[lonumepsl  cnenManbHOrO  HazHaueHUsl (TeJOH, KeBJap, 3JIEKTPONPOBOJSIINE
[IOJINMEPBI, OUOpa3IaraeMble OJIUMEPBI).

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MPEBpAlllEHUIl: 03HAKOMJIEHUE C
oOpa3maMu TMPHUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcCC, KaydyKOB, pELICHHE
AKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3aaum.

Haxoxnaenne MonexyaspHOid popMyiibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAXOXICHHUE MOJEKYISPHONH (OpPMYiIbl OPraHUYECKOro
coeMHEHUsT o0 Macce (00BEMY) MPOJYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) IPOYKTOB pEeaKLUH W/UITM UCXOJHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOH (HOPMYJIBI
OpraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB MOJIY4YEeHMS,
oTpe/iesieHUe JI0JIM BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeaIMeTHBIX CBsI3€l MPHU U3y4EHUM opraHndeckod xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, MPUHSTHIX B OT/AEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSATHS: SIBJICHHME, HAaydyHBIM (hakT, rUmnoTesa, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/JIETMPOBAHHUE.

®duszuKa: Marepusi, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJad, SHEPreTHYECKUM
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BEUIeCTBa, (PU3MUYECKHUE BEITUYMHBI,
€AMHULBI U3MEPEHUS, CKOPOCTb, SHEPTHUsl, Macca.

buonorus: kierka, opranusM, SKocucTema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUI TUTAHUSA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTJIEBOBI, JKUPbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

TexHOJOrHs: MUIIEBbIE MPOAYKTHI, OCHOBbBI PAllMOHAIBHOIO MTUTAaHUs, MOIOIINE CPE/ICTBA,
MaTtepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUUYeCKHil anemMeHnT. M3otonel. CTpoeHHe 31eKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHHU. ATOMHBIE
opboutanu. Kinaccupukamnus XUMHYECKHX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TIO aTOMHBIM OpOHTANsIM. DIEKTPOHHbIE KOH(MUTYpallMd aTOMOB D3JIEMEHTOB
MEepPBOr0—4eTBEPTOTO TEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, JJICKTPOHHBIC
KOH(UTYpau HOHOB. DIIEKTPOOTPULIATEIHHOCTb.



Ilepuoguueckuit 3axkoH u Ilepuonmueckas cucremMa XMMHMYECKUX diaeMeHTOB JIM.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepuonnyeckoil CHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpued CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB
XMMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX M CJOKHBIX BELIECTB IO IpyNnaM u
nepuojam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuyeckasi CBs3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIMYECKasl.
MexaHu3mbl 00pa30BaHus KOBAJCHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIEITOPHBIA. DHEPTHsI
U JUIMHA CBs3U. 110JApHOCTH, HAIPAaBIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBsA3U. BonopoaHas cBsA3b. MeKMOIEKYIAPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOKHOCTH AaTOMOB. CBSi3b JJIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPHYECKMM CTPOCHHEM (Ha NpHUMEpPE COECTUHEHHI 3JIEMEHTOB BTOPOIO
nepuoa).

[IpencraBinenre o0 KOMIUIEKCHBIX coelunHeHusiX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBareib, JHMraHAbl. 3HAUY€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIMHAIIMOHHON XUMUH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. THIBI KPUCTAJUIMYECKHUX
peéToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonarue o gucnepcHbIXx cuctemax. MctunHble pacTBopsl. IIpencraBienne 0 KOJITOMIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTpAIMM pPAacTBOPOB: MaccoBas [OJsi BEIECTBa B
pacTBope, MOJIsIpHas ~ KOHLEHTpauus. HacblllleHHble W HEHACBIIEHHBIE  PACTBOPHI,
pacTtBOpuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHANbHBIE Ha3BaHUS
OT/AENBHBIX NPEACTAaBUTEICH HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMruaecKux peakiuii B HOPraHWUeCKOW U OPraHNYeCKON XUMHH. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPAICHUS SHEPIHMU MPU XUMHUYECKUX
peaknusix. Termnobie 3 dekTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHUS.

CKOpOCTh XUMHUYECKOM peakKIiy, €€ 3aBUCUMOCTh OT pa3InyHbIX (pakTopoB. 'oMoreHHbIE
U reteporeHHsle peakunu. Katanus u kataauzaTtopsl.

OOpatumble u  HeoOpaTUMble peakUuMd. XHUMHUYecKoe paBHOBecue. Koncranrta
XUMHUYECKOTO paBHOBecHs. (DAKTOpHI, BIMSIOLIME HA IOJOKEHUE XUMHYECKOTO PABHOBECHS:
TeMIIepaTypa, JABJICHHE M KOHLIEHTPALUM BEIIECTB, y4acTBYIOLIMX B peakuuu. [Ipunmun Jle
[Tarenbe.

OnextponuTtnueckas guccouuanus. CusibHble W crnabble  3neKTpoiuThl. CTeneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHasl, 1ienouyHas. BogopoaHbii
nokazatens (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. [Ipomeccel OKHCIIEHHS W BOCCTaHOBJICHUS. BakHellMe OKUCIMTENU U
BOCCTAHOBMTENIHU. MeTOJ1 JIEKTPOHHOTO OajlaHCca. DJIEKTPOJIN3 paCTBOPOB U PacIlJIaBOB BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHHUs BELIECTB M HUX NPEBPALICHUN: DPa3JI0KEHHE
IIEPOKCHJIa BOJOPOJAa B TNPUCYTCTBUHM KaTalM3aToOpa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
IIPOBEJCHUE pEaKIUid HMOHHOTO OOMEHa, OIpeleNieHHe CpeAbl pacTBOPOB C TOMOIIbIO
MH/IMKATOPOB, U3y4YE€HUE BIMSHUSA Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu H
IIOJIOKEHHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuueckast xummus.



ITonoxxenne HeMmeraioB B Ilepuoguueckoil cucremMe XuMHUYECKMX 3ieMeHTOoB JI.M.
MengeneeBa M OCOOEGHHOCTH CTpPOCHHA HUX aToMoB. (DU3HYECKHE CBOWCTBA HEMETAJUIOB.
AJIIOTpOIUS HEMETAJUIOB (Ha IMpUMepe KUCIopo/ia, cepbl, pocdopa u yriepona).

Bonopona. INomyyenue, ¢u3ndeckue ¥ XUMUYECKHE CBOWMCTBA: PEAKIMU C METAJUIAMH U
HEMETaJIaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

I'anorensl. HaxoxkneHne B mpHpoje, CIOCOOBI MOJTydeHUs, (PU3UUYECKUE M XUMHUYECKHE
cBoiicTBa. ['asoreHoBoOpOAbl. BakHeWme KHUCIOPOACOAEPKAIIME COCTUHEHUS TaJOrEHOB.
JlabopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOJTy4YeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
HX COCMHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINUIEHHbIE CIIOCOOBI MOJYYEHUSI KHUCIOPOJa.
dusnyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoia W o30Ha. OKcUIBI U
TIEPOKCHU/IBI.

Cepa. Haxoxxnenue B TpHpoje, CIOCOOBI MONYYCHHS, (DU3UUECKHE U XUMHUUYECKHE
cBoiictBa. CepoBonopos, cyabuasl. Oxcun cepoi(1V), okeun cepsl(VI). Cepuucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOWCTB cepHOM KHCIOTHL. [lpumeHenue cepel u €€
COEIMHEHU .

Azor. Haxoxxnenue B mpupojie, CrnocoObl MONydeHus, (u3Mueckue U XUMHYECKHe
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THCTasg W a30THAsA KHUCIOTHI U HMX COJIH.
OcoOeHHOCTH CBOWCTB a30THOW KUCTOTHL. [IpuMeHeHue a30Ta M ero coeaMHEHWH. A30THBIC
yaoOpeHwusI.

®dochop. Haxoxnenwe B mpupojae, CrnocoObl MOJydeHHs, (HU3UYECKUE U XUMHUYCCKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coenunennii. DochopHbie y10OpeHUS.

VYrinepon, HaxoXACHHUE B TMpUpoJe. AJUIOTpONHbIe Moaubukanuu. Puznyueckue u
XHUMUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, 00pa3oBaHHBIX yriaepomoMm. Oxcua yriepoma(ll),
okcun yriepoaa(lV), yroinbHas Kuciota M €€ COJIM. AKTHUBHUPOBAHHBIA YIroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yraepoaHsle  HaHOTpyOku. IIpuMeHeHMe MPOCTHIX  BEIECTB,
00pa30BaHHbBIX YTIEPOIOM, U €r0 COCAUHEHUH.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MOJydeHUs, (pU3MUecKre U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpemMHueBast KUCIIOTa, CUIMKAThI. [IpuMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKIO0, ero MoyyueHue, BUbl CTEKIIA.

[Tonoxenune MeramoB B [lepuoanyeckoil cucreMe XuMUYECKUX 3IeMEeHTOB. OcoOeHHOCTH
CTpOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. Obiue ¢pu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEeKTPOXUMHYECKUNA P HampspkeHud MeTtaioB. OOmme crnocoObl  MOTy4eHHS
METAJJIOB: TUAPOMETAILTYPrUs, MUPOMETALTYyprus, ekTpomeTamutyprusi. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

Oo6mas xapakrepuctuka MetawioB |A-rpymnmbel Ilepuoguueckoit cuCTeMbl XUMUYECKHX
aneMeHTOB. HaTpuii u xanwmii: monydyenue, pu3nveckre ¥ XUMUYECKUE CBONCTBA, MPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [leprogudeckoid cucTeMbl XUMHYECKHX
JJIEeMEHTOB. MarHuii u KanblMii: TOJy4eHue, ¢GU3NYecCKHe U XHMHYECKHEe CBOICTBa,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U UX coeNMHeHMH. JKECTKOCT BOJIBI M CLIOCOOHI €€ yCTpaHEeHHS.



AJIOMUHUI: TIOTy4YeHue, (PU3NUECKUe M XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeOUHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIIEKCHI AJTFOMUHUSL.

OOmast xapakTepucTuka MeTaioB mNoOouHbX mnoarpynm (B-rpymm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMUUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCuabl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpoMaThl, UX OKHUCIUTEIbHBIE CBOICTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHua M €ro coequHeHuid. Baxheumme
coenunenus mapranua(ll), mapranua(lV), mapranuna(VI) u mapranuna(VIl). Ilepmanranar xanus,
€ro OKHUCIIUTENIbHbIE CBONCTBA.

duznyeckue U XMMHUYECKUE CBOMCTBA jkeJe3a U ero coequHeHuil. OKCuabl, THAPOKCUIbI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

®uU3nYeCcKUe U XUMUYECKUE CBOMCTBA MeIIU U €€ coenrHeHuil. [lonyyenrne u npumeHenmne
M€JIU U €€ COCIMHEHHN.

[uuk: nomyuenue, GU3NYECKUE U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHAA
Y THJIPOKCHJIA ITUHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne HMHKa U ero COeUHEHUH.

DKClepUMEHTANIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
00pa3IoB HEMETANJIOB, TOpeHHEe cepbl, Qocdopa, keneza, MarHus B KHCIOPOJE, H3yUCHHUE
KOJUIEKIIMM «MeTayulbl ¥ CIUIaBb», B3aUMOJICHCTBHE IIENOYHBIX M IIEI0YHO3EMEIbHBIX
METaJJIOB C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPHUAIOB), B3aUMOACHUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMM KHUCJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKLINA HAa HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICHCTBUE TMAPOKCHIOB AJFOMUHMS M LIUHKA C
pacTBOpaMu KHCIIOT M LIEN0YEH, PEeIICHHE SKCIEPUMEHTAIBHBIX 3aa4 M0 TemaM «l ajJoreHs»,
«Cepa u e€ coequHEeHUs», «A30T U Gochop U uX coeauHEHUs», «MeTalIbl TJIaBHBIX MOATPYII,
«MeTtamibel MOOOYHBIX TOATPYIIID.

XuMHus U KU3Hb.

Ponp xumun B obecrieueHUN YCTOWYMBOTO pa3BUTUA 4esloBeuecTBa. [loHsATHE O HaydyHBIX
METOJax IIO3HaHUS M METOJOJIOTMM HAay4dyHOro wuccienoBanus. Haydynesle mnpuHIMIBI
OpraHu3aly XUMUYECKOTo MpOU3BOACTBA. [IpoMBbIlIIEeHHbBIE CITOCOOBI MOJIYYEHUsT BaKHEHIIINX
BEIIECTB (HA MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMblniieHHbIe
CHocoObl MOJYYEHHUS] METAIOB M CIUIABOB. XUMHUECKOE 3arps3HEHUE OKpYXKaIoUel cpeabl U
ero nocneactsus. Posb xumun B 06ecriedeHIH SHEPTreTHIECKO Oe30MacHOCTH.

Xumusi U 300poBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna wucnonab30BaHUs
JIEKapCTBEHHBIX MpenaparoB. Poyib XUMHUM B pa3BUTUU MEAUIUHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe 100aBKu. Pons xumuu B obecnieueHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapgromepHsle cpeactBa. beitoBas xumuda. IIpaBuiia Ge3omnacHOro
HCIOJIb30BAaHUS TpenapaToB OBITOBOM XMMUHU B MIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMUs B celNbCcKOM Xo3siiicTBe. Opranndeckue 1 MUHepallbHble Y0 0peHusl.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. Matepuaisl
JUI 3NeKTpoHuKU. HaHnoTexHoorum.

Pacuérnbie 3amaun.



Pacuérbl: macchl BeliecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAaKIMH BEIIECTB, Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) MPOJIYKTOB PEAKLMH, €CIM OJHO W3 BEIIECTB MMEET IMPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa pEaKlUHu, €CIM OJHO M3 BELIECTB JAaHO B BUJE pacTBOpa C
ONpEeNEeNIEHHON MAacCOBOM JI0JIEH PACTBOPEHHOIO BEUIECTBA, MACCOBOW JIOJM W MOJISIPHOM
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOAA NPOJAYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 kyacce oCyIecTBIsAETCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIE TOHSATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, KIacCUpUKalus, TMEePUOJUYHOCTh, HAOIIOJACHUE, W3MEpEHHe,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®duznka: marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, WJCAIbHBIN ra3, (U3NYECKUe BEIUYUHBI, €IUHUIIBI
U3MepeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorusi: knerka, oOpraHmsM, OJKocuctema, Ouocdepa, MeTadoJM3M, MaKpo- |
MHUKPO3JIEMEHTBI, O€NKU, KHUPBI, YIJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILECTB U MIOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorMs: XMMHUYECKas NMPOMBIIUIEHHOCTb, METAJUIYPrusi, CTPOUTEIbHBIE MaTCpUAIbI,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IMHILEBAs I[POMBIIUIEHHOCTh, (hapMaleBTHYECKast
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX IIPENapaTos, IIPOU3BOJCTBO
KOHCTPYKLIMOHHBIX MATEPUAJIOB, 3JIEKTPOHHAS IIPOMBIILIEHHOCTb, HAHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICJICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJarOIIMMUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEAEICHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MNPHUHATBEIMU B O6III€CTBG npaBuJIaMH W HOpMaMMu NOBCACHUWSA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYPHI; CIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH KU3HEHHBIC
IIJTaHBbI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOHN JESTeNbHOCTH 00yYaroMXcsl B MPOIIECCe peann3aiu
00pa3zoBaTebHON JIESTETHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecCe peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHNH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
[P aHAJIN3€ PA3JIMYHbIX BUIOB Y4eOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OTEUeCTBEHHOU
XUMHH;

YBOXEHUS K MPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAyKH €CTh pe3yNlbTaT IMTENbHBIX HAOIIOICHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca M I[03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
nH(OpPMALIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEJICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMH, CBS3aHHbIE C XUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE TOBEJECHHWE M TOCTYNKH CBOMX TOBAapHILEH € MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHHUS MOCIEACTBUI MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:



MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHHs TpaBuJI OE30TACHOTO OOpAIEHUs] C BEMIECTBAMU B OBITY, MMOBCETHEBHOU
KU3HHU, B TPYJIOBOU JIEATEIHHOCTH;

MOHMMAHMSI [IEHHOCTH TMPAaBWJI HWHIMBUIYAJIILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJECACTBUN U HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aIKOTOJIsA,
HapKOTHUKOB, KypeHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I111€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PEIICHUMH MPAKTUYECKUX 33734 COIUATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYAIBHOW TPaeKTOPHH OOpa3oBaHUS,
Oynymieir mpodeccun U pearn3anii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIICHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MMOHMMAaHHMSI TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON M COLIUATILHOM CPEIBI;

0CO3HaHUs HEOOXOIUMOCTH UCIOJIB30BAHUS TOCTHXKCHUN XUMUHM JUIsl PEIICHUST BOTIPOCOB
PaIlMoOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHMA, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJArONPUITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HJICOJIOTHU XeMOopoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPAKTHUKH;

MOHUMAaHM CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/ITaHUU LIEJI0CTHOTO MPEACTaBICHUS 00 OKPYKaOIIEM
MHpE KaKk O €JUMHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEpPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepuaibHON
KYJIBTYPBI, B PEIIEHUH TI00abHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHnn YCIOBHH yCHEIIHOTO TPy/Ja U SKOJOTHUECKH KOM(POPTHOM KHU3HHU KaXKJIOTO YJIeHa
0O0IIIECTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHMMAaHMA CYIIHOCTH METOJIOB MO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SBIICHUI OKPYXKAIOIIETO0 MHpa M MPOMCXOIIMIMX B HEM HM3MEHEHHH,
YMEHUS JAeTaTh 000CHOBAaHHBIE 3aKITIOUEHHSI HA OCHOBE HAayYHBIX (DaKTOB M MIMEIOIIMXCS JAHHBIX
C LIEJIBIO TOJIYYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCIIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOoOIieM
B PEAJbHBIX KU3HCHHBIX CUTYAIUX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEIHCKON ACATELHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPA30BaHHIO, K
aKTHBHOMY TIOJIydCHHIO HOBBIX 3HAHMH TI0 XWMHUH B COOTBETCTBHHM C JKH3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTAM TpylJa B pa3IMuHbIX cdepax MNpodeccrnoHaNbHON
JeSATEITbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IMPOTrpamMMbl MO XMMHUU HA YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCS MEXKAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIC) 00IIeHaYYHBIC TOHATHS, OTPKAIOUINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHUpa
U crier(puKy METOZI0B MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAayYHBIH (aKT, MPHUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yd4eOHbIe  JeiicTBus  (TO3HABAaTEJIbHBIE,  KOMMYHUKATHBHBIC,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHHe (QYHKIUMOHAIBHOH T'PaMOTHOCTH U
COLIMAIBHOM KOMITETECHITHH 00yYaroInuXCsi;

CIOCOOHOCTh  OOYYaIOIIMXCS  KCIOJB30BaTh  OCBOCHHBIC  MEXKIUCIHIUIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MertanpeaMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMH Y4eOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU M PETYISTHBHBIMU JICHCTBUSIMH.

Ilo3HaBaTenbHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENILHO (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AESATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTHUECKOTO MBIIJIEHUS: BBIICIAThH
XapaKTepHble TMPU3HAKKM TOHATHI M YCTaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS I 00BICHEHUS OTJCNbHBIX (DaKTOB U SABIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIIUi;



yCTaHaBJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSA3U MEXIY U3y4aeMbIMHU SIBJICHUSMHU;

CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

MPUMEHSTH B MPOLECCE MMO3HAHUS UCMOJIb3yEMbIE B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MOJIeNH, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUIN 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMyna, YpaBHEHHE XUMHUYECKOW peakuud — TPU pPEHICHHH Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BATENbCKUE € CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MTO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
11st (POPMHUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEICHMS YUEHHUUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEILICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B MMO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHUYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHAM3UpPOBaTh MH(OPMALMIO PA3IUYHBIX BUIOB MU (OPM MpenCTABICHUS, KPUTHUECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEIIPOTHUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHbIE METOJbl IPU IOUCKE M OTOOpe
uHpopMalny, HeOOXOAUMO Ul BBIIOJIHEHUS YU4EOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MCIOJIb30BaHHUsI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpPMY NpeAcTaBiIeHUsT UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpeAcTBAa HpU paboTe C XUMHYECKOH
uHbopManuel: NPUMEHATh MEXIpeAMeTHble ((pU3MUYecKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, PopMyIibl, a00OpeBHATYpPbI, HOMEHKIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATJIAAHOCTHU.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:



3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK/IaeMOI TEMBI B X01€ JUAJIOTA U/UITH JTUCKYCCHUH,
BBICKA3bIBATh UACH, (POPMYIUPOBATH CBOU MPEIOKECHUS OTHOCUTEIILHO BBITIOJIHEHUS

MPEI0KEHHOM 3a/1a4H;

BBICTYNIATh C MPE3CHTAlUEH pe3yIbTaTOB MO3HABATEIbHOU JESATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMH IIPH BBINOJHEHHH XHMHYECKOIO
9KCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BELIECTB,
peanu3anu ydeOHOTO TPOEKTa, ¥ (POPMYIUPOBATH BBIBOJBI IO PE3yIbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHMUS TMO3UIUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—lble JaelcTBHUA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENBbHYIO JIEATEIbHOCTb,
omnpenenss e€ Leau W 3aJadd, KOHTPOJIMPOBATh U MO Mepe HEeOoOXOAUMOCTU KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hPeKTUBHBINA cOco0 UX perIeHus ¢ yYETOM TMOJIy4YeHUsI HOBBIX 3HAHUHN O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI 10 XHMHHU Ha YriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero ooOmiero oOpa3oBaHUs BKIIOUYAIOT CrelUuUYEcKrue I ydeOHOTro mpeaMera
«XUMUS» Hay4dHbIE 3HAHUS, YMEHHS M CIIOCOOBI JACHWCTBUIH MO OCBOCHUIO, MHTEPIPETAUN U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JCATEILHOCTH TI0 TIOJYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYCOHBIX CHUTYaIMsIX, a TaKXKe B PEaJbHBIX JKU3HCHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHU TPEIMETHBIC PE3YJIbTAThI MPEACTABICHBI IO
roJlaM U3y4eHHsI.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMus»» OTPaKaroT:

chOpMHUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYEHMHM OPraHUYeCKOW XHMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJIi B 00EeCIIeYeHNH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelieHnd mpobIeM SKOJIOTUYECKOM, SHEPreTHYecKo M MUILEeBONH Oe30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHMM HOBBIX MATE€pPUAIIOB, HOBBIX HMCTOYHHKOB HHEPrUH, B OOECHEUYEeHUU
paIMOHAJIBLHOTO MPHUPOIOTIONL30BaHUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YeloBeKa, a TaKKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

BJIaJICHUE CHCTEMOW XMMHUYECKMX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarollue
MOHATHS — XMUMHYECKHIl O3JIEMEHT, aToM, SAPO M JJIEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aroMa, THOpUAM3AIMs aTOMHBIX
opOuTanei, MOH, MOJIEKYNla, BaJCHTHOCTH, JJIEKTPOOTPHUIATENLHOCTh, CTENICHb OKHCICHHS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIpHAas Macca, MOJBSIPHBIM OO0BEM, YIJIEPOJIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKai, CTPYKTypHbIE (Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,



CKEJIETHBIC), M30MEpHUsl CTPYKTypHas W MPOCTPAHCTBEHHAas (reoMeTpuyeckasi, ONTHUYEcKas),
M30MEpBl, TOMOJIOTMUECKUN psZl, TOMOJIOTH, YIJI€BOAOPOAIbl, KHUCIOPOJA- U a30TCOJAECpIKaIIMe
OpraHMYECKUE COEIUHEHMS, MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE
COCIMHEHUS; TEOPUH, 3aKOoHbI (nmepuoauveckuit 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
opranuueckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHHSI MacChbl BEILECTB, 3aKOH
COXpaHEHUsT M TMPEBpPALICHUS DSHEPIHMM TNPU XUMHUYECKUX PEaKUUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKALUE B OCHOBE MOHUMAaHMS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX SBJICHHM; TIPEJICTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUH, TEPMOIUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, 0 B3aMMHOM BJIMSIHUM aTOMOB W TPYMI aTOMOB B MOJIeKylaX (MHIYKTUBHBIM U
Me3oMmepHbId 3 dexTs, opuenTanTsl | u |l pona); dakromornueckue CBEACHUS O CBOMCTBAXx,
COCTaBe, NOJy4YeHUH U 0€30M1aCHOM HCIOJIb30BaHUM BaXKHEHUIINX OPraHUYECKUX BEIIECTB B OBITY
W TPAKTHYECKOM JEATEIbHOCTH 4YEJOBEKa, OOMIMX HAyYHBIX MPUHIUIIAX XUMHYECKOTO
IIPOM3BO/ICTBA (HAa MpUMeEpe MPOU3BOACTBA METAaHOJIa, TepepabOTKH HePTH);

c(hopMUPOBAaHHOCTh YMEHHIL: BBISBIISITh XapaKTEPHbIE MPU3HAKHU MMOHATUN, YCTAaHABIUBATH
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOUINE TOHITHS MIPH OMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHHII:

HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIIAITh ypaBHEHHMS] XUMHUYECKHMX pEakIuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl MOCPEICTBOM COCTaBJIEHUS  DJIEKTPOHHOTO
OanmaHca 3TUX peakuuid, peakiuii HOHHOTO oOMeHa MyTEM COCTaBJICHHMS HUX TMOJHBIX H
COKpAIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3rOTABIMBATh MOJEIN MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ui WJUIIOCTPAlMM  HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAATIEHKHOCTD U3YUEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, TaBaTh UM
Ha3BaHus Mo cucreMarnueckoil HoMmeHnknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BAHUS
JUIA  OTAETbHBIX TNPEJACTaBUTENCH OPraHUYeCKUX BEUIECTB (STUJICH, alleTWIEH, TOIYOJI,
TJIMLEPUH, DSTUJICHIJINKONb, (eHos, Qopmanpaerua, ameraibAerui, aleToH, MypaBbHHAS
KHCTIOTa, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MajJbMHUTHHOBAs KHUCIOTHI, TJIMIIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUJ, U30IPEH, XJIOPOTPEH, CTUPOI U IPYTHUE);

chOpPMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUA XUMHUYECKOW CBS3M B OpPraHMYECKHUX
coeMHEeHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHu4YeCKHUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH PAa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LMKIJIOAJIKAHOB, aJKEHOB, aJKaJWEHOB, AJIKMHOB, ApPOMAaTHYECKUX YIJIEBOAOPOJIOB,
CIUPTOB, ANBJETH/IOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHU 1 aMUHOB, aMHHOKHCIIOT, OETTKOB, YIIIeBOJ0B (MOHO-, M- U TIOJHCAXapuI0B),



WUIIOCTPUPOBATh TI'E€HETHUYECKYIO0 CBSI3b MEXKIYy HUMM YpPaBHEHHUSIMH COOTBETCTBYIOILHX
XUMUYECKUX PEaKIHi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX IpHMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTHM OPraHMYECKHX COEAMHEHHH OT KPAaTHOCTH M THIIA
KOBAJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJOPOJIHOTO  CHIPHS
(medTh, TPUPOAHBINA Ta3, yroiib), CIOCOOBI €ro mepepaboTKH M MPAKTUYECKOE MPUMEHEHHE
IIPOJIYKTOB MEepepadOTKH;

c(OPMHUPOBAHHOCTh BJAJICHHUSI CHCTEMOW 3HAaHMH O EeCTECTBEHHO-HAyYHBIX METOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUHU, MOJEIUPOBAHUH, OKCIEPUMEHTE (peaJlbHOM U
MBICJIEGHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHMUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE OMNEPALMU  MBICIUTEIHHOU
JEATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OILIeHHE, CHCTEMaTHU3allUI0, BBIABICHUE
MIPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJI U3yUEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKIUil;

c(OpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3b XMMHUECKHUX 3HAHUI C MOHATUSAMU U
MPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEIAMETOB [uid OoJjiee OCO3HAHHOIO
MMOHUMAaHMs CYLIHOCTH MaTepHalbHOTO €JUHCTBA MHpPA, HCIOJIb30BATh CHUCTEMHbIE 3HAHUS IO
OpraHMYeCcKON XUMUU AJIsi OOBSICHEHUS] U MMPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO PUPOLY;

cOpMHUPOBAHHOCTh YMEHMH: NPOBOAUTH pPacdy€Thl IO XUMHUYECKUM QopMyiaam U
YPaBHEHMSIM XUMHUYECKUX PEaKIHUi C HCIOIb30BaHHMEM (PU3MUECKUX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XaPAKTEPH3YIOLUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl 10 HaXOXKICHHIO XUMHUYECKOM (OPMYIIbI BELIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHMMH: IPOTHO3UPOBAThH, aHAIU3UPOBATh U OLCHMBATH C MO3ULUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUSA OBITOBOM M IPOU3BOJCTBEHHON AEATEIBHOCTH
YeJ0BeKa, CBS3aHHOM C IepepalOTKOM BELIECTB, WCHOJIb30BATh IOJIYYEHHBbIE 3HAHUA JUIS
IIPUHATHUSA TPAMOTHBIX PEIIEHUI Mpo0ieM B CUTYalUsX, CBI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTb YMEHHIl: CAMOCTOSITENIbHO IUIAHUPOBATh U IPOBOJUTH XMMHMUYECKHM
HKCIEPUMEHT (IIOTy4YE€HHUE U U3yYE€HUE CBOWCTB OPraHMYECKHX BEIIECTB, KAUECTBEHHbIE peaKINu
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB M  KUCIOPOJACOJEPKAIMX OPraHUYECKUX BELIECTB,
pelieHre HKCIEPUMEHTANbHbIX 33/Jad [0 pPAaCcHO3HABAHUIO OPraHUYECKUX BEIIEeCTB) C
coOioileHueM TMpaBuil  Oe3omacHOr0  oOpallleHHs C  BellecTBaMH M J1a0OpaTOpHBIM
oOopynoBanuemM, (opMyIMpOBaTh ILi€JIb MCCIEJOBAHUS, IMPEJICTABIATh B PA3IM4YHON (opme
pe3yibTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUiIa HKOJOTHYECKH 11€7ecO00pa3HOro MOBEAEHHS B OBITY U TPYIOBOM
JESITEIBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3I0pOBbs, OKPY)KAIOIIEH IPUPOJHON Cpelnpl U
JOCTHUXKEHMS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABATh OINACHOCTb TOKCHUYECKOIO AECWCTBHSI HAa JKUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblc nokaszatens [T1K;

aHaJM3UpPOBaTh  11€J€COO00Pa3HOCTh  MPUMEHEHHS  OpPraHWYEeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIB3a;



c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMaUK B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas M y4eOHO-HAydHas JTUTEepaTypa, CpelCTBa
MaccoBoil uH(popManuu, MHTEpHET W JApyrue), KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHpopManuio, nepepadarbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C MOCTABJICHHON yueOHOM
3a/1a4uen.

11 KIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUsA Kypca «OOmass W HEOpraHuvecKass XUMUSD)
OTpaXkaroT:

c(OPMHUPOBAHHOCTH MIPEJICTABICHHIA: O MAaTEPHAIILHOM €JIMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJICHUM TPUPOJBI, O MECT€ W 3HAYEHWU XHMHUHU B CHUCTEME E€CTECTBEHHBIX
HayK M €€ poJii B 00€eCTIeYeHNUH YCTOWYUBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTUYECKOM M THUIIEBOM OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JAAaHHH HOBBIX
MaTepuajoB,  HOBBIX  HCTOYHHKOB  JSHEPrUU, B  OOECHEYCHHH  PAI[HOHAIBHOTO
MIPUPOIOTIONIE30BaHUS, B (GOPMUPOBAHIN MUPOBO33PEHUS U OOIIEH KyJbTYPhl YEIOBEKA, a TAKKE
9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M TIPUPOTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIinue
TOHSATUS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-atomHBIC OpOWTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aTOMa, THOPHINU3AIINs
ATOMHBIX OpOWTaJNIe, WOH, MOJIEKYJa, BaJEHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METATNYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi PEIIETKA, XUMHUYECKas PEakUHs, PacTBOP, AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIUTAYECKAsT ~ JUCCOLMALMUsSA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  IOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOMN
peakiuu, XUMHYECKOE€ paBHOBECHE; TEOpPUUM U 3aKOHBI (T€OpUsS DIIEKTPOJIUTHUECKON
aucconuanuu, nepuoauyeckuii 3akon [[.M. MeHneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHHUS M MPEBPALICHUS SHEPTUU NP XUMHUYECKHUX PEAKUUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUA, JISKAIIHE B OCHOBE NOHUMAHUA MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMUYECKUX SIBJIICHUW; COBPEMEHHbBIEC IPEACTABICHUS O CTPOCHUMU BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIPHOM W  HAQJMOJIEKYJISIPHOM YPOBHAX; IPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpEaKUUH, TEPMOJUHAMUYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JIUCIEPCHBIX  CHUCTEMaX;
(akToNOrMuecKue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOIh30BaHUH
BOKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY U NPAKTHUUYECKON AESITEIbHOCTH YelIOBEKa,
0o0LIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO TPOU3BO/JICTBA;

chOpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKH MOHATUH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU ONMHCAHMM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILECHUI;

c(hOpMUPOBAHHOCTh YMEHHs MCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJUKY U COCTaBIICHUS
dbopMyn BeIIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHbIC HA3BAHUS OT/ICILHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTH YMEHUS OMPEIENSITh BAIGHTHOCTD U CTENEHb OKUCICHUSI XUMUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJI XMMHUYECKOM CBSA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYEcKas,
BOJIOPOJIHAS ), TUT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



c(OPMHUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHMOCTh CBOWMCTB BEUIECTB OT BHJA
XMMUYECKON CBSI3M M THUMA KPUCTAJUINYECKON PEIIETKH, OOMEHHBIH M JOHOPHO-aKLIENTOPHBIH
MeXaHU3MBbI 00pa30BaHuUs KOBAJICHTHOW CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHUH: KiIacCU(PUIMPOBATh: HEOPraHMYECKHE BEIIECTBa IO HX
COCTaBY, XUMUYECKUE PEAKIUHU IO PA3IMYHBIM MPU3HAKaM (YUCIy M COCTaBY PEarupyroliux
BEIIECTB, TEIJIOBOMY J3(deKTy peakiuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalM3aTropa W JPYIHe); CaMOCTOSTENFHO BBIOMPATh OCHOBAHHUSA U
KPUTEPUH JUI KJIACCU(UKALIMU U3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEaKUi;

cOPMHUPOBAHHOCTh YMEHHS pPAaCKpbhIBaTh CMBICI Tepuoandeckoro 3akoHa [[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKINU;

c(OpMUPOBAHHOCTh YMEHMH: XapaKTEepHU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHMUYECKUX DJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepumonmueckoir cuctemsl JI.U.
MenpneneeBa, UCHOJIBb3ys MOHATHS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTHUYECKHE I1OyPOBHM,
«S-, p-, d-aTroMHBIE OpOUTAIM», «OCHOBHOE W BO30YXKIEHHOEC SHEPreTUYECKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
COeMHEHMH 1o TiepuoaaM u rpynnam Ilepuoauyeckoii cucremsl [l. 1. MenaeneeBa, BaJe€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHUH: XapaKkTepu3oBaTh (OMUCHIBaTh) OOLIME XUMHUYECKUE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKON CBS3U
MEK/ly HEOPraHMYECKUMH BEIIECTBAMH C IIOMOIIbI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYHIHOCTb: OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca 3THUX PEaKIUi; peaKIuidi MOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHMI; peaKIHii
TUAPOJIN3A; PeaKIuil KoMIUIeKcooOpa3oBaHus (Ha MpuUMEpe THIPOKCOKOMIUIEKCOB LMHKAa U
ATIOMUHHS);

chOpMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep HM3MEHEHHUS CKOPOCTH
XMMHYECKON peaKkiuu B 3aBUCUMOCTU OT Pa3jINYHBIX (PAKTOPOB, a TAKKE XapakTep CMEIEHUs
XMUMHYECKOTO PaBHOBECHUS O] BIUSHUEM BHEIIHUX BozneicTBuil (mpuniun Jle [llarense);

chOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKUE PEAKLIUH, JIeKAIIUe B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHHs] CEepPHOW KHUCJIOThI, amMMHakKa, oOl[He Hay4HbIE MPUHIUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1EJIECO00PA3HOCTh TNPUMEHEHUS HEOPraHM4eCKHX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

chOpMUPOBAHHOCTH BJIQ/ICHUS CUCTEMOW 3HAHUM O METO/IaX HAYYHOTO MMO3HAHUS SABICHUN
OpUpoasl — HaOMIOJeHHe, W3MEpeHHe, MOJAEIMPOBAHUE, JSKCIEPUMEHT (pealbHbli U
MBICJICHHBIH), UCMOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, YMEHHUs NPUMEHSTb 3TH 3HaHUS NpU
HKCIEPUMEHTAIBHOM HCCIEI0BAaHUM BELIECTB M I OOBSICHEHUS XUMHYECKHX SBJICHH,
MMEIOIIUX MECTO B IIPUPOJE, IPAKTUUECKOM NEATEIbHOCTH YEJIOBEKA U B [IOBCEJHEBHON KU3HU;

C(OPMHUPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUM C TOHATHIMU U
NPEICTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX MPEIMETOB JuId 0ojieeé OCO3HAHHOTO
IIOHMMAaHMs MaTEPUAJIBHOTO €IMHCTBA MHUPA;



c(hOpPMHUPOBAHHOCTh YMEHUS TPOBOJIUTH PACUYETHI: C UCTIOIB30BAHUEM TIOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAST KOHIICHTPAIIHS»; MacChl BEIIECTBA UM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOUIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(PdeKTa peakiuy; 3Ha4YeHNUs BOJOPOTHOTO IMOKA3aTelNsl pACTBOPOB KHCIOT
M IIEeJoYed ¢ M3BECTHOM CTEMEHbIO AMCCOIMAIMM; Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA)
MIPOJIyKTa peaKkluu, €CJIi OJHO M3 UCXOJHBIX BELIECTB AAHO B BUJE PacTBOpa C ONpEAeIEHHON
MaccoBOM J10€el pacTBOPEHHOrO BEILIECTBA WM JAHO B H30bITKE (MMEET MpPUMECH); J0JIU
BBIXO0/1a MTPOJIYKTA PEAKIIUU; 00bEMHBIX OTHOIIICHUH T'a30B;

c(OPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSTEIHHO IUIAHHPOBATh M TPOBOJUTH XHUMHUYSCKUN
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, TIOITBEPKICHUE KaUeCTBEHHOTO COCTaBa
HEOPraHMYECKHX BEIIECTB, OMpPEAeNIEHNEe CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHANKATOPOB,
U3Y4YE€HHUE BIUSHUS pa3iIMYHbIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOM pEaKIMH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TemaMm «Mertamib» 1 «Hemeramib») ¢ coOoIeHueM MpaBUil
Oe3omacHOro 0OpalieHusi ¢ BenlecTBaMu U J1abopaTOpHBIM 00OpynOBaHUEM, (POPMYIHPOBATH
e HWCCAEAOBAHUS, TNPEACTABIATh B pa3aMuHOM (opMe pe3ynbTaThl OSKCIEPUMEHTA,
AHAJIIM3UPOBATE U OUCHHUBATH UX JOCTOBEPHOCTD,

chopMUPOBAaHHOCTh YMEHHUI: COONIOAATh MPaBUiIa MOJB30BaHUS XUMHUYECKON TIOCYI0N H
nabopaTopHBIM 00OPYIOBaHUEM, OOpaIIEHUs C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIHMSIMHU
10 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUUYECKHX OIBITOB, JKOJOTHYECKH IIeJIeCO00pa3HOTO
IIOBCACHUS B 6I)ITy n pr,ZIOBOﬁ ACATCIIBHOCTU B MLCIIAX COXpaHCHHA CBOCro 3I0pPOBbA,
OKpY)Kalolel MTPUPOAHOU Cpeabl M JOCTHKEHUS €€ YCTOWYMBOTO pPAa3BUTHS, OCO3HABATH
OTMACHOCTh TOKCHYECKOTO IEMCTBUSI HA >KUBbIE OPraHU3Mbl OMPEIENEHHBIX HEOPTraHUYECKHX
BEIIECTB, MOHUMAas cMbIch noka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IIEJICHANPABICHHBIM MOUCK XHUMHYECKOM
nH(popMallUK B pa3iMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTUUYECKH AaHAITU3UPOBATh XUMHYECKYIO
uHpopmalrio, nepepadarbiBaTh €€ U MCIOJb30BaTh B COOTBETCTBUU C MOCTaBICHHON yuyeOHOU
3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM Koutpo IpakTu (mudposbIie)
n/m | HporpamMMsl Bcero | JabHbBIE YecKue o0pa3oBaTe/ibH
padoThbI padoThbI ble pecypchl
Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHu4ecKOi XMMHHU
[IpenMer opraHUYeCKON XUMUU.
11 Teopust CTpOEHUS OPraHUIECKUX 8
coenuHenuit A. M. byrieposa
Wroro mo pazueny 8
Paznen 2. YrieBoaopoabl
91 [IpenenbHbIe YriIeBOIOPOABI — 5
AJTKaHBI, IUKI0ATKAHBI
99 HenpenenbHabie yriieBo10pos: 14 1
AJIKEHBI, AJIKAIMCHBI, ATKHHBI
23 ApOMaTHYECKHE YIIIEBOI0POIbI 8
(apensr)
24 [IpupoHbIE UCTOYHUKHT 4
YTJIEBOAOPOJIOB U UX MepepadoTka
2.5 l"aoreHnpon3BOAHBIC YTIIEBOJOPO/IOB 4 1
Hroro mo pazgeny 35
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 11 1
Kap6ouumnbHbie cOeTUHEHMS:
3.2 aNbAETU/IBI U KeToHBI. KapOoHOBBIE 21 1
kucioThl. Crnoxubie 3gupbl. XKupsl
3.3 VYrineBoasl 9 1
Utoro no pazneny 41
Pa3znea 4. A3orconep:kanue oprannyeckue coeJuHeHus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benku 12 1 2
Utoro no pazneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA
5.1 BbICOKOMOJIEKYISPHBIE COETUHEHUS 1
Hroro no pasaeny
OBUIEE KOJIMYECTBO YACOB I10 102 3 5

I[TPOTPAMME




11 KJIACC

KoauuecTBo yacos DJIeKTPOHH
ble
Ne HaumeHoBaHue pa3/ie/ioB U TeM Koutpoas | IpakTuu (undposbie)
n/m | mporpaMmbl Bcero | Hble ecKue o0pa3oBaren
padoThI padoThI bHbIE
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. Ilepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 9
XUMHUYeCKnX dyeMeHToB J1. Y.
MenneneeBa
19 Crpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEAKIHH 19 1 3
Hroro mo pazueny 39
Paznea 2. Heoprannyeckasi XuMus
2.1 Hemeranms 31 1
2.2 Mertanibl 23 1
Hroro mo pazgeny 54
Pa3nen 3. Xumus  Ku3Hb
31 Merto1ibl TO3HAHUA B XUMUU. XUMUS U 9
KU3Hb
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoanuecTBo DJIEKTPOH
4yacoB HbIE
Ne Mara nu¢poBbl
11/_11 Tema ypoka 2 E uzyue | e
E § HUSA o0pa3oBa
o S E = E TeJIbHbIE
o = 5 = g pecypchl
/M S & ==
2 o B o
[IpenMer u 3HaYCHHE OPraHUICCKON XUMUH,
1 MIpe/ICTaBICHHE O MHOIO0Opa3uy OpraHuYeCcKuxX 1
COEJIMHEHU I
DIEeKTPOHHOE CTPOSHUE aTOMa yriepoia
2 (OCHOBHOE W BO30YXJIEHHOE COCTOSIHUS). 1
BaneHTHBIC BO3MOKHOCTH aToMa yriepoja
XUMHYecKas CBS3b B OPraHUICCKHX
3 coeMHEHUSX. MexaHu3Mbl 00pa30BaHUs 1
KOBAQJICHTHOM CBSI31, CIIOCOOBI pa3phbiBa CBS3EH
4 Teopust cTpoEHUSI OPraHUYECKUX COCTUHEHUN A. 1
M. bytnepoBa
Bunel nsomepun: cTpykrypHas,
5 MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC A3((DEKTHI B 1
MOJIEKYJIaX OpPraHUYeCKUX COEIUHEHHM
[IpencraBnenue o Kiaccupukau u
6 cucremarnuyeckas Homenkiaarypa (IUPAC) 1
OpraHUYECKUX BEILEeCTB
Knaccudukanus peakiuii B opraHu4ecKOrd XUMHUH 1
CucreMaruzanys 1 0000IIeHre 3HAHUN IO TEME 1
AJKaHBI: TOMOJIOTHYECKHH psij, oOmas ¢popmynia,
9 HOMEHKJIATypa U U30MEPHUs, HIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
10 dusznvecKue 1 XMMUYECKHE CBOMCTBA aTKaHOB 1
1 Haxoxnaenue ankano B npupoje. CriocoObl 1
MOJIy4€HUs U IPUMEHEHHUE aJIKaHOB
Huknoankansl: o0mmas Gpopmyna, HOMEHKIATypa U
12 M30MepHsi, 0COOEHHOCTH CTPOCHUS U XUMHUECKUX 1
CBOWCTB, CITIOCOOBI MOJIy4YEHUS U TIPUMEHEHUE
Pemenue pacu€THbIX 33724 Ha ONpe/IeTICHHE
13 MOJIEKYJISIPHOM (POPMYIIBI OPraHNYECKOTO 1
BEII[ECTBA 10 MACCOBHIM JIOJISIM aTOMOB




3JIEMEHTOB, BXOIAIINX B €TI0 COCTaB.
CucreMmarusanuys U 0000LIEHUE 3HAHUN 10 TEME

AJIKEHBI: TOMOJIOTUYECKHI psijl, oOmmas popmyna,
HOMEHKJIATYpa, JIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpyKTypHas U IIHC-TPAHC-U30MEPHUs AITKSHOB

15 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKEHOB.
[IpaBuiio MapkoBHUKOBA

16 CriocoObI mosTydeHHst 1 IPUMEHEHNE aJIKEHOB

17 [IpaxTnueckas padota Ne 1 nmo teme "Ilomyuenue
STUJICHA U U3yYEHUE €r0 CBOMCTRB"
Pemrenne pacu€THBIX 33724 Ha OTIpE/ICIICHNE

18 MOJIEKYJISIPHOM (POPMYIIBI OPTaHUIECKOTO
BEIECTBA
AJKaTMeHbI: CONPsDKEHHBIE, U30JIMPOBAHHEIE,

19 KymynupoBaHHble. OCOOEHHOCTH IEKTPOHHOIO
CTPOCHUS

20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX TUEHOB

21 CriocoObl mosTyueHus: 1 IpUMEHEHHUE aJIKaIMeHOB
AJIKWHBI: TOMOJIOTUYECKHH psijt, oOmias hopmya,

99 HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3uvecKue CBOMCTBA

23 XUMHYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHbIE peakiuy Ha TPOHHYIO CBSI3b

25 CrocoObl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB

26 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XUMHYECKON peaKInu

27 CucreMaruzanys U 0000IIeHNEe 3HAHUN IO TEME
ApEHBI: TOMOJIOTUYECKUH psl, o01ast popmyna,

08 HOMEHKJIAaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ O€H3011a U
TOJIyoJIa, UX (PU3NYECKUE CBOWCTBA

29 XUMUYECKUE CBOMCTBA aPEHOB: PEAKIINH
3aMelIeHus

30 XUMHUECKUE CBOMCTBA apEHOB: PEaKIUU
MIPUCOETMHEHNS], OKHCIIEHHE TOMOJIOTOB OeH30J1a

31 OCo0GeHHOCTH XUMUYECKHUX CBOIMCTB CTHpOJIA

32 Pemienune pacuéTHBIX 3a7ja4 Ha OTIpe/IeICHUE




MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO

BeIlleCTBA

33 CriocoObI MoTy4eHus: ¥ IPUMEHEHUE apeHOB

34 I'eneTnueckas CBSA3b MEXKIY PA3TUIHBIMH
KJIacCaMHM YTJIEBOJIOPOJIOB

35 Pacuérel 0 ypaBHEHUSAM XUMUYECKUX PEAKIUN.
Cucremaru3zanus 1 0000IIeHNE 3HAHUI 110 TEME

36 [Tpupoausiii ra3. [lonytaeie HeTIHBIC Ta3bI

37 KaMeHHbIH yrosb ¥ NpoayKThl €ro nepepaboTKu

38 Hedts 1 cioco6w1 €€ nepepadoTku. [Ipumenenne
MPOAYKTOB MepepaboTku HeDTH

39 I'eHeTHyeckas CBSA3b MEXKIY PA3THIHBIMH
KJIacCaMHM YTJIEBOJIOPOJIOB
["aioreHONPOU3BOIHEIE YTIIEBOIOPOIOB:

40 ANIEKTPOHHOE CTPOCHHE; PEAKITNH 3aMEIICHHUS
rajoreHa
JleficTBHE mIEI04Yel Ha TaJIOTEHIIPON3BOIHBIE.

41 BzanmonelicTBre mUraioreHajJKaHOB ¢ MarHueM U
IIUHKOM

42 CucreMaruzanys 1 0000IeHEe 3HAHNUI 110
pazaeny "YraeBoaopoasr"

43 KontponsHas padota o teme "YrieBoaopoas"
[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:

44 TOMOJIOTUYECKHH psl, oOmas opmyna, CTpoeHne
MOJIEKYJ, U30MEpHs, HOMEHKJIATypa,
Kkiaccudukanus, Gpuznueckue cBoiicTBa

45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoOpl MoTyuyeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB
[IpocThie 3¢upbl: HOMEHKIATypa U H30MEpHH,

47 0COOEHHOCTH (PU3MYECKUX U XUMUYECKUX
CBOICTB
MHoOTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOIb U

48 TJIMLEPUH, UX (PU3NYECKUE U XUMHUECKHUE
CBOMCTBA

49 CriocoOslI MmosTyueHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CTUPTOB

50 @deHo: CTpOCHHUE MOJIEKYIIbI, PU3NYECKHEe

cBoiicTBa. TOKCHUHOCTH (peHOa




51 XuMHUYECKue CBOMCTBa (heHoa

52 CriocoOsl MmoTydeHust ¥ puMeHeHue (eHoa
[TpakTudeckas padborta Ne 2. Pemenue

53 SKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe "CrupThl U
denobr"

o4 Cucremaru3zanus 1 0000IIeHNE 3HAHU 110 TEME
AJBJIETHIBI 1 KETOHBI: 3JICKTPOHHOE CTPOCHUE

55 KapOOHMIIBHOU TPYIIIBI; TOMOJIOTHYECKHE PSIIBL,
obmias popmysa, ©30MEpHUsi 1 HOMEHKIIATypa

56 AJNBAETU]IBI M KETOHBI: (PU3UUECKHE CBOMCTBA;
peaKIuy MPUCOESTMHCHUS

57 Peakimu okuCICHHS M KAUECTBEHHBIC PEAKITHH
QJIBJICTHJIOB ¥ KETOHOB

58 CriocoObl MoTy4eHUs albJACTUIOB U KETOHOB

59 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBEIE
KHCIIOTBI, 0COOCHHOCTH CTPOSHUS X MOJICKYIT

50 N3oMepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT,
ux (pusnveckue cBoicTBa

61 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0EHHOCTH CBOWCTB MYPAaBbUHON KHCIIOTHI.
MHuoroo6pa3ue KapOOHOBBIX KHUCIIOT
Oco0EHHOCTH CBOWCTB: HEMPEIEIbHBIX U

63 apOMaTHYECKUX KapOOHOBBIX, JUKAPOOHOBBIX,
TUAPOKCUKAapOOHOBBIX KHcIOT. [IpencraBurenu
BBICIHIMX KapOOHOBBIX KHCIIOT

64 [TonsaTHE O MPON3BOIHBIX KAPOOHOBBIX KHCIIOT

65 CriocoObl mostydeHus: U npuMeHeHne KapOOHOBBIX
KHCIIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN Psijl, 00IIast
dbopmyna, n30MepUs 1 HOMEHKIIATypa

67 dusnyeckrue 1 XMMUYECKHE CBOMCTBA A(UPOB
Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHUIO

68 XMUMHYECKOHN peaklnu, Ha OpeieIeHHe
MOJIEKYISIpHOH (hOpMYIIBI OPraHUYEeCKOTO
BEIIECTBA
[TpakTueckas pabota Ne 3. Pemenue

69 AKCMEPUMEHTAJIBHBIX 33124 0 TEME
"KapOoHoBble kucioThl. CrnokHble 3pupb"

70 XKupsl: crpoenne, GU3NUECKUE U XUMUYECKHE




CBOMCTBA (TUAPOIIH3)

OCOOGEeHHOCTH CBOWCTB JKUPOB, COJICPIKAIINUX

71 OCTAaTKU HEIPEAEIbHBIX JKUPHBIX KUCIOT. JKupsl B
pupoe
Mpl1a Kak COJIM BBICIIUX KaPOOHOBBIX KUCIIOT, UX

712 Mololee aeiictBue. IIoHATHE 0 CHHTETHYECKUX
Moromux cpeactax (CMC)

73 I'eneTnueckas cBsI3b YIII€BOIOPOJIOB U
KHCJIOPOACOAEPKAIINX OPraHMYECKIX BEIECTB

74 Pacuérel 0 ypaBHEHUSAM XUMUYECKHUX PEAKIUN

75 Cucremaru3zanusi 1 0000IIeHNE 3HAHU 110 TEME
OO6mrast XxapakTepUCTUKA YTJIEBOJIOB U

76 KJIAaCCU(UKAIUS YIIICBOIOB (MOHO-, TH- U
TOJICaxapu bl )

77 Monocaxapuabl: puznyecKue CBOMCTBa U
HAXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHme TITIOKO3bI, €€ 3HAUYCHHE B
KHU3HEIEATSIFHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajabT03a U JIAKTO3a.

79 Haxosxnenue B mpupo/ie U IpuMeHEHHe
JicaxapuioB
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIL,

80 (br3UYeCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 3a7a4 Ha ONpeAeIeHUE J10JI1

82 BBIXOJIa MPOJIyKTa PEaKUu OT TEOPETUUECKH
BO3MOYHOTO

83 CucreMaruzanys 1 0000IeHNe 3HAHUI 10
pasneny
KonTtponbHas paborta o teme

84 "Kucnopoaconepxaiiyue opraHu4ecKue
coequueHus"
AMuUHBIL: K1accuuUKaius, CTPOSHUE MOJIEKYI,

85 oOmas (opmyna, H30Mepusi, HOMEHKJIaTypa 1
¢bu3nyeckre cBOWCTBA

86 XUMHUECKUE CBOMCTBA alu(paTHIECKUX aMHUHOB

87 AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMUMHYECKUX CBOMCTB aHUJIMHA

88 CrniocoObl nosryyeHus U IpUMEHEHUe




anmn(aTUIeCcKuX aMHUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,
¢usnueckue cporictBa. OTAEIHHBIE
MPEACTABUTENN (.-aMUHOKHUCIIOT

90

XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHMOJIOTHUECKOE 3HAUCHHE aMUHOKHUCIIOT. CHHTE3
Y TUJIPOJIU3 MENTUA0B

91

benku kak mpUpOAHBIC IOJUMEPBI; CTPYKTYPBI
0OEIIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoepKalume reTepouruKINIECKUe
COCIUHCHMUS. HYKJ'ICI/IHOBI)IC KHCJIOTHI: COCTaB,
CTpOEHHUE U OMOJIOTHYeCcKas Poib

94

[IpaxTnueckas padota Ne 4. Pemenue
SKCIEPUMEHTAIbHBIX 33124 10 TEME
"A3zoTcoaepkanme OpraHun4eckne CoOeTMHEHNs "

95

[IpakTnueckas pabota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacnio3HaBaHuEe OpraHMYECKUX COETUHECHUI"

96

KonTtponbHas padota o Teme "A30Tcoaepxranine
OPraHM4eCcKue CoeAMHEHU"

97

OCHOBHBIC TTIOHATHUS XUMHHI
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ N MCTOAbI UX
CHUHTC3a —II0JIMMEpHU3alus 1 NOJIUKOHACHCA A

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IJlacTUKa

99

DnacToMephbl: HaTypalbHbIM CHHTETUYECKHE
Kaydyku. Pe3una

100

Bomokna: HaTypajlbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMCPBI CIICOuaJIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"Pacrio3zHaBaHue I1acCTMAacC 1 BOJIOKOH"

102

O06o0011eHNe U cUCTeMaTU3aUs U3Y4€HHOTO
Marepuaia 1o Teme "BrICOKOMOIIEKyISIpHBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoandecTBO 9acoB

Tema ypoka

Bcero
KonTposbHbie
padoThI
IIpakTn4yeckue
padoThI

Jara
u3yue
HUS

DJIEeKTPOHH
ble
nugposbie
o0pa3oBare
JIbHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUM
anemMeHT. M3oTonsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHuecKux 3J€MEeHTOB (S-,
p-, d-, f-amemeHTHI)

Pacnpenenenne >neKTpOHOB IO aTOMHBIM
opOuTamsm

DneKTpOHHbIE KOH(UTYpalli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOAHUUN

DNeKTpOHHBIE KOH(UTYPALIUUA HOHOB.
DIIEKTPOOTPUIIATETLHOCTD

[Tepuoanueckuii 3akoH u [lepuoanueckas
chcTeMa XMMHYeCKuX 3yieMenToB JI. H.
MenneneeBa, CBSI3b C COBPEMEHHOM TeopUei
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH
MPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam

CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 110
TEME

10

Busl XUMHYECKOH CBsI3U. MeXaHU3MBbI
06pa3013aH1/m KOBaJICHTHOM CBSI3H.
BO,Z[OpOI[HaH CBA3b. MC)KMOJ'ICKYJ'IHPHBIG
BSaHMOHeﬁCTBHH

11

BaneHTHOCTB U BaJIGHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUYECKUM CTPOECHUEM

12

HpeﬂCTaBHeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKIJIATYpa

13

BemectBa MOJICKYJIAPHOT'O U




HEMOJIEKYJISIPHOTO CTpOEHUA. THIIbI
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

[TonsaTHe 0 AUCIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX pacTBOPax

15

HctrHHBIE PaCTBOPBI: HACBIIICHHBIE U
HEHACHIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsr

16

CrniocoObl BEIpaXKEHUST KOHIICHTPAIIH
pacTBOpPOB

17

Pemenue 3a1a4 ¢ HCIIOJIb30BaHUEM TIOHSITHI
""MaccoBasi 107151 paCTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpaIus"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEIECTB

19

Cucrtematuzanusa 1 0000IIeHe 3HAHUH 110
TeMe

20

KouTponsnas paborta o temam "CrpoeHue
aroMa. [leproinueckuii 3aKOH U
HepI/IO)II/I‘-IeCKaSI CUCTEMA XUMHNUYCCKHUX
anemenTtoB Jl. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccudukanus XuMuueckux peakiuii B
HEOpPraHWYECKOM U OpraHMYeCKON XUMHUH.
3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPH
XUMHUYECKUX PEAKITUIX

22

TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKIIHIA.
TepMmoxuMuueckue ypaBHEHHUS

23

Brrunciaenus mo YpaBHCHUAM XUMHWYCCKUX
peaKLII/Iﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM

24

CKOopoCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTD OT Pa3IMNYHBIX (PAKTOPOB.
Karanus u xatanuszatopsl

25

TI'oMorennslie u I'STCPOrcHHbIC pCaKIINH

26

IIpaktnyeckas padora Ne 1 mo teme "BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peakuuu"

27

OO6patuMble 1 HEOOpPATUMBIE PEAKIINH.
XHUMHUYECKOE PaBHOBECUE




[Ipaktuyeckas padora Ne 2 mo teme "Bnusnue

28 pa3nuYHbIX (DAKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBeCHS"
DnektponuTudeckas auccounanus. CuiabHbie

29 u crabble AMeKTpoauThl. CTeneHb
JIACCOIHAIAN
Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pactBopa

31 I'maposns coneit. Peaknuu, nporekaroniue B
pacTBOpax dJIEKTPOJIUTOB
[Tpaktuueckast padota Ne 3 o Teme

32 "XUMHUYECKHE PEaKIMU B pacTBOpax
AEKTPOJIUTOB"

33 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Baxxueiimme OKUCIUTEIN U BOCCTAHOBHTEIIN

34 MeTtom 3eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHNUI 110
teme "XuMHUYECKHe peakiun"

39 KonTtponbHas padoTa o teme "XumMuueckue
peakuun"

[Tonoxenue nHemeramioB B [lepuoanueckoit

40 CHCTEME XMMHYECKHUX 3y1eMeHToB JI. W.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atroMoB. Du3nyeckue CBOMCTBA HEMETAIIOB

41 AmtoTponisl HEMETaUIOB (Ha IpUMeEpe
KHCIopoa, cepsl, pocdopa u yriaepoaa)

42 Bonopona: nonyuenue, pusndeckue u
XUMHUYECKHE CBOMCTBA. [ uapu bl
["ayiorensl: HAX0KICHUE B TIPUPOJIC, CITOCOOBI

43 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

44 I"anorenoBonopoasl. Baxueiimue
KHCIIOPOJICOAEPKALIUE COCTMHEHUSI TaJIOT€HOB

45 JlaGopaTopHbIe U MPOMBIIITIEHHBIE CTIOCOOBI

MOJIYYCHHS I'aJIOTCHOB. HpI/IMeHCHI/IC




raJIor€HOB U UX COEIUHEHUN

46

[Ipaktudeckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"anorensr"

47

Kucnopoa: nabopaTopHbie U IPOMBIIUICHHBIE
CrocoOBI OTYYEHUs, PUIUIECKUE U
xumudeckue cBoiictBa. O30H. [Ipumenenune
KHCJIOPOJa U 030Ha

48

OKcubl U IEPOKCUIBI

49

Pemenne 3aaa4 pa3jinuHbIX TUIIOB

50

Cepa: HaxOXJIeHHUE B MPUPOJIE, CTTIOCOOBI
IIOJIYy4YCHHA, (1)I/I3I/I‘ICCKI/I€ U XUMHWYCCKUEC
CBOICTBA

51

CepoBoiopos, Cynb(uibl

52

Kucnopoacoaepkaniye cCoeiMHEHUS CEpPBHI.
Oco0eHHOCTH CBOICTB CEpHOM KHCIIOTHI

53

[IpakTnueckas pabora Ne 5. Pemenue
JKCIIEpUMEHTAIIBHBIX 3a1a4 1o Teme "Cepa u
eé coeqnueHus"

54

A3OT: HaX0XKJACHHE B MPUPOJIC, CITOCOOBI
MoJTydeHus1, (GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPHUIbI

55

Kucnoponaconepskaiue coeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeneHnue a30Ta U €ro COeAMHEHUN.
A3OTHBIC yIOOpEHHUSI

57

docdop: HAXOKACHUE B IPHPOIE, CIIOCOOBI
MOJTy4eHUsI, GU3NICCKUAC U XUMHUECKHUE
cBorictBa. ®ochuas u pochun

58

Oxcugsl hocdopa, pochopconepxarine
kucnoTbl. Conu GocPopHON KUCTOTHI

59

[Tpumenenue pocdopa u ero coeMHEHUT.
dochopubie ynoOpeHus

60

[IpakTuueckas pabota Ne 6. Pemenue
SKCIIEPUMEHTAIIbHBIX 3aa4 Mo Teme "A30T U
docdop u ux coequHeHH"

61

anepoz[: HaxXO0XXIACHUEC B IIPUPOIAC,
AJUIOTPOITHBIC MOI[I/I(I)I/IKaI_[I/II/I; (1)I/I3I/I‘IGCKI/IG 151
XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

62

Oxcun yriepona(ll), okenn yrinepoma(1V),




yrojpHas KUCJIOTa U €€ COJIU

63

Pemenne 3aaa4 pa3JInuHbIX TUIIOB

64

Kpemuuii: HaxoxJIeHUE B IPUPOIE, CIIOCOOBI
MoJTy4eHus1, GU3HUECKUE U XUMUIECCKHE
CBOICTBa

65

Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CHJIMKAThI

66

[IpuMeHeHne KpEMHUS U €r0 COCTUHEHUM.
Crexo, ero noiay4eHue, BUJIbl CTEKIIA

67

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

68

Cucremarusaius 1 00001IeHrEe 3HAHUHA 110
Teme "Hemerauier"

69

Kontponbnas padota no teme "Hemeramisr"

70

AnHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K

71

[Tonoxxenne metaios B [lepuoanueckoi
CHUCTEMEC XUMHUYCCKUX DJIEMECHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

72

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpuMeHEeHHEe METAIIIOB B OBITY M TCXHHKE

73

CmuaBel MetaiioB. Koppo3ust MmeTaiioB

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DIIEKTPOXUMUYECKHUI P HATPSKECHUI
MeTtauioB. OOmMe crnocoObl MOTyYeHUs
METaJIOB

76

OO6mras xapakTepucTuka MeTaiioB | A-rpymmsl
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
37eMeHTOB. Hatpuii u kanuii: moigydyeHue,
(buznuecKkue 1 XuMUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEUHEHUN

77

O6mas xapakrepuctuka MetamioB [A-
rpynnsl [lepuoanyeckoit cucteMbl
XUMHYECKHUX 3JIeMEHTOB. Maruuii u KajabIlHii:
noytyueHue, GU3NnYecKue 1 XUMUIECKHe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U
HUX COeIUHEHUN

78

JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs

79

AIOMUHMI: MOJIY4YCHHUC, (I)I/ISI/I‘{CCKI/IC )51




XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

80

AmboTepHBIE CBOMCTBA OKCHJIA U THIPOKCHUIA
AITIOMUHHUS, TUIPOKCOKOMIUIEKCHI aTFOMUHMUS,
WX PUMEHEHUE

81

Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

82

[Ipaktuyeckas padora Ne 7. Pemmenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTasuibl IJIaBHBIX OATpYHH”

83

OO61ast XxapakTepuCTHKA METAJIJIOB TOOOYHBIX
noarpynn (b-rpynn) Ilepuonnyeckoit
CHCTEMBI XUMUYECKHUX JIEMEHTOB

84

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa U
€ro COeIMHEHU, UX TPUMEHEHUE

85

Baxwuelime coelMHEHNS] MapraHiia.
[Tepmanranat Kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

®u3nuecKkue 1 XMMHYECKHE CBOMCTBA XKee3a
u ero coequHeHui. Ilomydyenne u npuMeHeHne
CILIaBOB XKeJe3a

87

dusnyeckue U XUMHUUYECKHE CBOMCTBA MeIU U
e€ COeTMHCHMH, UX TPUMEHEHNE

88

dusnyeckue U XUMHUYECKHE CBOMCTBA [IMHKA U
€ro COeAMHEHUH, NX MPUMEHEHNE.
['ApOKCOKOMITIEKCHI IIMHKA

89

[Ipaktuueckas padota Ne 8. Permenue
9KCIEPUMEHTAJIbHBIX 33124 10 TEME
"Mertasuibl TOOOYHBIX TOATPYIIT"

90

Pemenne 3aJlav pa3JIMYHbIX THUIIOB

91

O060011eHre U CUCTeMAaTH3alUs U3Y4eHHOTO
Matepuana no teme "Metamib"

92

KontponbHas padoTa o teme "Metaybr"

93

AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K

94

Ponp xuMuu B o0ecIieueHuN YCTOﬁqHBOFO
Pa3sBUTUA YCTIOBCUCCTBA. Ilonsarue o HAayYHBIX
METOAax UCCICAOBaHUA BCIICCTB

95

HaquLIe MMPUHOMIIBI OpraHU3aluu
XUMHUYCCKOTO IIPOU3BOJACTBA. HpOMBII_HJ'IeHHBIe
CITOCOOBI MOJIYYCHHUA Ba)KHEWIIIMX BEIIECTB

96

XHUMHUYECKOE 3arpsA3HCHUC 0pr>1<aromeﬁ




CpCAbl 1 €ro NoCjaIcaACTBUA

XuMUs U 310pOBbE yesnoBeka. JlekapcTBeHHbIE

97 1
CpeacTBa

98 Xumus nmuiiy. Poys XxumMuu B 00ecrieueHuU 1
MHIIEBOM OE30I1aCHOCTH

99 KocMmernueckue u mapproMepHBIE CpeCTBa. 1
BrerToBas xumus
XuMHS B CTPOUTENBCTBE. BaskHenmue

100 | crpowuTenbHBIE U KOHCTPYKIIHOHHBIC 1
MaTepuabl

101 XuMHs B CEIBCKOM X03siiicTBe. Oprannyeckue 1
Y MUHEpaJIbHBIE YI0OpEHUS

102 CucreMaru3anus 1 0000IIeHUE 3HAHUT TTO 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 10

[TPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

Xumus, 10 knace/ I'abpuensia O.C., OO1mEecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

* Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1. Xumus. Yray6nennsiil ypoBenb. 10 knace. Yueonuk (aBtopsl O. C. I'abpuensn, U. T
Octpoymos, C. IO. TTonomapes). 368 c.

2. Meroauyeckoe nocodue. Yrayonennsiii ypoeHsb. 10 kmacc (aBtopsl O. C. 'abpuensn, U. T'.
OctpoymoB). 208 c.

3. HactonpHas kHura yuutens. YriuyOneHnsiit yposenb. 10 kiacc (aBropsl O. C. ['aGpuensis,
N. T. Octpoymos). 480 c.

4. KoHTpoabHbie U mpoBepouHbie padoTel kK yueoHuky O. C. I'abpuensana, 1. I'. Octpoymosa,

C. IO. Ilonomapea «Xumus. YriyonaeHusit ypoenb. 10 kiace» (aBtopsl O. C. I'abpuensH,

C. A. Cnanxos, A. M. banapy). 192 c.

5. Konrponbnsie padoTsl k yaeOouuky O. C. I'abpuensna, U. I'. Octpoymoga, C. HO.
[TonomapeBa «Xumust. Yrimyonenusiit ypoBeHb. 10 kimace» (aBropsel O. C. I'abpuenss, C. A.
Cnanxos, A. M. banapy). 80 c.

6. Xumuieckuit skcriepuMeHT B mikose. 10 kmacc (aBropsr O. C. I'abpuensn, JI. [1. Batnuna).
208 c.

7. Xumusi. YrayoneHHslid ypoBeHb. 10 kiacc. DnexkTpoHHas hopMa yaeOHHUKa.



IMPUJIOKEHUE

MATEPUAJNBHO-TEXHUYECKOE OCHAILIEHUE
HEHTPA «TOYKA POCTA»

. O0opynoBaHMe U XUMHYECKHE PEAKTUBBI:

- CnimpToBka aboparopHas: 1 mir.

- ['oprouee 11 cnupPTOBOK

- Boponka konnueckas: 1 mr.

- [Tanouka creknsHHas: 1 miT.

- [IpoOupka xumuyeckas: 10 mir.

-Crakan Beicokuit BH-50: 2 mT.

- [lunueap n3mepuTenpHblii: 1 mr.

- Iratus mist mpoOupok: 1 mit.

- 3auM npoOupoyHbId: 1 mT.

- llImarenp-noxeyka: 3 IiT.

- HaGop ¢hnakoHOB ¢ KPBIIKOW ISl XpaHEHUST PaCTBOPOB U peakTUBOB:30mmIT.
- HabGop epeii nabopaTopHbIX: 6 IIT.

-Xanar: 2 mr.

- [lepuaTku pe3uHOBBIE, 2 MIT.

- Oukwu 3amuTHeIE: | mT.

- ®unbTpel Oymaxkasie: 100 miT.

-HaGop peakTuBoOB:

Amtomunuii, rpanynsi: 10 r.

JKeneso: onuiIKy U/UiTM TIOPOIIIOK W/WIIA CTPYXKKa (3HAYCHHE HE TpeOyeT
KOHKpeTHu3anuun), 20r.

Hwunk, rpanyssr: 10 T.

Menb: ONUIKKA W/WITK TIOPOIIOK W/WIIH CTPYXKKA M/WIIM YCITyHKH (3HaYEHUE HE
TpeOyeT KoHKpeTu3auuu), 20r.

Oxcup menu(il), moporuiok: 20 r.

Oxcupn Maruus, nopomok: 20 T.

Oxkcup amromunusd: 20 r.

Oxcupn kpemuus: 10 r.

Consinas kucnorta, 10% pacteop: 250 mi.

Cepnas xucnota, 25% pactsop: 250 mir.
I'mnpoxcun Hatpus, 10% pactBop: 250 mu.
I'mapokcun Kanplys, HaCBIIIEHHBIN pacTBOp: 50 M.
Xnopun Hatpust, 5% pactBop: 50 M.

Xnopug mutus, 5% pacteop: 50 mi1.

Xnopun kanbius, 5% pacteop: 100 mi.

Xnopug meau(ii), 5% pactBop: 50 ML

Xnopug amomunus, 5% pactsop: 50 ML



No abkowd

Xnopup xenesa(iii), 5% pactBop: 50 M.
Xnopuna ammoHnus, 5% pactBop: 50 miL.
Xnopun 6apust, 1% pacteop: 150 v
Cynbsdar natpusi, 5% pactBop: 50 M.
Cynbedar maraus, 5% pactop: 50 mit.
Cymbedar memu(ii), 5% pactBop: 50 M.
Cymnbdar xenesa(ii), 5% pactBop: 50 mur.
Cynbdar nuuka, 5% pacteop: 50 M.
Cynbdar amomunus, 5% pactop: 50 M.
Cynbdar ammonust, 5% pactsop: 50 mit.
Hurpart xanus, 5% pactBop: 50 mi
Kap6onart nHatpus, 5% pactop: 100 mi1.
Kap6onar xanbrus: 10 mit.
I'mapokap6onat Harpus, 5% pactBop: 50 M.
Optodocdat Hatpusi, 5% pactBop: 150 M.
bpomun natpus, 5% pacteop: 50 m.
Womnn xamus, 5% pactBop: 50 ML

HuTtpar 6apus, 5% pactBop: 50 mu.
Hurpat xaneuumst, 5% pactBop: 50 mur.
HuTtpar cepebpa, 1% pactsop: 100 m
Ammuak, 10% pactBop: 50 mu.

[Tepoxcun Bogopoaa (mepekuch Bojopoaa): SO mu

[Ipouent pactBopa: oT 3 % 10 5 % (3HaueHUE He TPeOyeT KOHKPETU3ALIHIHN).

Metunosslii opanxessiii, 0,1% pactBop: 50 mir.

Jlakmyc, 0,1% pactBop: 50 M.

®enondraneut, 0,1% BoaHO-cIUPTOBOI pacTBOP: 50 MIL.
HuctrimupoBanHas Boja: 50 mit.

Xnopun Maruus, 5% pactBop: 50 miL.

HITaTuB 1eMOHCTPALMOHHBIH XUMUYECKUI

Anmnapar Uil IPoBeeHN s XHMHUYECKNX PeaKkuuid

Ha0op nmocyasl 1 npuHajjie;kHocTeld (MUKpoJadopaTopusi).
udposasi 1abopaTopus sl MIKOJIbHUKOB

HoyTto0yk Rikor

M®Y (npuHTep, ckanep, konup) Pantum m6800fdw



