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MOSCHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1o XHMHM Ha YPOBHE CpeJHEro ooOmero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenmepampHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickori denepanun», TpeOoBaHMI K pe3yJibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3zoBaTeIbLHONM MporpaMmel cpeaHero ooduero odpazosanusi(GOIT COO),
npeacTaBiieHHbIX B DenepanbHOM rocy1apcTBeHHOM oOpa3oBarenibHOM ctanaapte COO, ¢
yuétom KoHueniuu mnpenogaBaHus ydeOHOro mpeameTra «XuMHsh» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit ®enepaiuu, peanu3yroldX OCHOBHbIE 00pa3oBaTelbHbIC
pOrpamMMbl, U OCHOBHBIX MOJoOKeHU «CTpaTernu pa3BUTHS BocnuTaHus B Poccuiickoit
deneparuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaBurensctBa PO ot 29.05. 2015
No 996 - p.).

XvMHUs Ha ypoBHE YIiyOJIEHHOTO HM3Y4YCHHs] 3aHMMAET Ba)XHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOro oOpa3zoBanusi yuamuxcsi 10—11 kmaccoB. M3ydenuwe mnpemMmera,
peanuszyemMoe B YyCIOBUSX AU(PGEpPEHIIUPOBAHHOTO, TPOYUILHOTO OO0ydYeHHUs, MPU3BAHO
obOecrieunTh 00HIE00pa30BaTENbHYI0 M  OOHIEKYJIBTYPHYIO IOATOTOBKY BBIITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO I aJalTaliyd UX K OBICTPO MEHSIONIMMCS YCIIOBHUSIM >KU3HU B
COIIMYME, a TaKXe I MPOAOLKEHHS OOy4YeHHs B OpraHu3alusx Npo(hecCHOHaIbHOTO
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJISIETCSL OTHON U3 MPUOPUTETHBIX JTUCITUTIINH.

B nporpamme mo XuMHM Ha3HauY€HUE MpeaMeTa «XUMHUsS» MOIydaeT MOAPOOHYIO
MHTEPIIPETALNIO0 B COOTBETCTBUU C OCHOBomojararomumu nosnoxenusmu GI'oOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp KaHUs, pE3yJbTaTOB OOyYeHHs] M TPEOOBAHMM K
YPOBHIO TMOATOTOBKM BBIMYCKHUKOB. (CBHUIETEILCTBOM TOMY SBIISIIOTCA CJIEAYIOIIUE
BBITIOJIHAEMbIE TTPOTPAMMOM 110 XUMHUH (QYHKITUU:

e HH(POPMAIIMOHHO-METOUYECKAs, PeaTn3alldsd KOTOPOM OOecreynuBaeT MOTydeHUe
MPEACTABICHUS O LIEJISIX, COIePKAHUU, OOUIEH cTpaTeruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHs  OOydYaroOlIUMXCS CpPEACTBAMU IpEAMETa, H3Yy4YaeMOro B paMKax
KOHKPETHOTO TTpoQuIs;

e OpraHM3aIlMOHHO-TUIAHUPYIOMIAsA, KOTOpas IMpeAyCMaTpuBaeT  OTMpe/ecHHE:
NPUHILUIOB CTPYKTYPUPOBAHUS U TIOCJIENIOBATEILHOCTH H3y4YEHUS Y4eOHOro
MaTepualia, KOJMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXOJO0B K
(bOpMHUPOBAHUIO CONEPKATEIBHOW OCHOBBI KOHTPOJISL U OLIEHKH 00pa30BaTENbHBIX
JTOCTIDKEHUM 00yYaronuxcsi B paMKax HUTOTOBOM aTrTtecTanuu B (GOpMe eIUHOTrO
roCcyJIapCTBEHHOTO HK3aMEHa M0 XUMHH.

[Iporpamma aJig yriryO0JIEHHOTO U3YUYEHUSI XUMUU:

e YCTAaHABIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpkKaHUE, 00s3aTeNbHOe IS
W3Y4YEHUSI B paMKaxX OTIEIBHBIX MPOQIICH, MpeaycMaTpUBACT PACIPECICHUE U
CTPYKTYpUPOBaHME€  €ro IO  KJaccaM, OCHOBHBIM  COJAEpKaTeIbHBIM
JUHUSM/pasnienaM Kypca;



e 7HaéT MpHUMEpPHOE pacmpeaeeHue y4eOHOTO BpPEMEHH, PEKOMEHAYEMOTO JUIs
U3YUYCHUS OTNICITBHBIX TEM;

e IMpeUIaraeT MPUMEPHYIO IOCJIEA0BATEIBHOCTh U3YYEHHs Y4eOHOro Marepuana C
y4€TOM JIOTMKM TIOCTPOCHUSI Kypca, BHYTPHUIPEIMETHBIX M MEXKIPEAMETHBIX
CBSI3EH;

e 7aéT METOJMYECKYI0 HMHTEPHpPETAlUIO IeNeld W 3a7ad U3y4YeHHs IpeaMera Ha
yIrayOnEHHOM ypOBHE C yU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  o0Opa3oBaHHUsA, COJIEPKATEIIbHOM  XapaKTEPUCTUKU  IUJIAaHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO OOIIETro
oOpa3oBaHusl (JUMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHBIX JCHCTBUU OOydYaromerocs 1o
OCBOCHHIO COJIEpP KaHMs IIPeIMETA.

[Io BceM Ha3BaHHBIM TO3UIUSM B TPOrpaMMe IO XHUMHH MPEeayCMOTpeHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHHM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3zoBaHui. 3a
npejeiaMyd  yCTAaHOBJIEHHOW MPOTrpaMMOM MO XUMHH 00si3aTellbHOW (MHBapUaHTHOMN)
COCTaBISIIOIIEH COJepKaHUs Y4eOHOro mpeamera «XUMHS» OCTAaETCS BO3MOXHOCTH
BBIOOpA €ro BapHAaTUBHOMN COCTABISIONIEH, KOTOpas JOHKHA OMPENESIThCS B COOTBETCTBUU
C HaIpaBJICHUEM KOHKPETHOTO Mpoduiis 00ydeHusl.

B coorBercTBUM ¢ KoHUEnTyainbHbiMU monoxkeHussMu OI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriIyOJIEHHOTO YypoBHEH B cucteMe auddepeHIInpoOBaHHOTO
00yUueHHUsI Ha ypOBHE CpPEIHEro oO0IIero oOpa3oBaHMS XHMMHS Ha YPOBHE YTIyOJIEHHOTO
W3Y4YCHHUS HaIpaBlieH Ha peaju3aldi0 IPEEeMCTBEHHOCTH C TMOCJEIYIOUUM 3TaroM
MOJIYYCHHUS] XMMHUYECKOTO 00pa30BaHUs B paMKaxX H3yYEHHs CIEIUAIbHBIX €CTECTBEHHO-
HAyYHBIX M XUMHYECKMX JUCIUIUIMH B By3aX M  OPraHU3alMsixX CPEIHEro
npodecCUOHAIBHOTO 00pa3oBaHusi. B 3Tol CBs3M M3ydeHHE TMpeaMeTa «XHUMUS)
OPUEHTHUPOBAHO TPEUMYIIECTBEHHO HA pACHIMpEHUE U YTIiIyOJIeHHe TEOpeTUYEeCKOW U
MPAKTUYECKON TMOATOTOBKUA OOYYaIOIIMXCS, BBIOPABIIUX OMPENCTAEHHBIN MpOodUih
oOy4eHHsi, B TOM YHCIE C TEPCHEKTUBOW TMOCIEIYIOMEro MOMYYEHUs XUMHUYECKOTO
00pa3oBaHus B Opra”Hu3anusax npodeccuoHanibHoOro oOpazoBanus. Hapsimy ¢ aTuMm, B cBeTe
tpeboBannii PI'OC COO Kk mIaHHpyeMbIM pe3yJbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHONM MPOrpaMMbl CpeHEro OOIIero o0pa3oBaHUS M3YyUYCHUE TMpeaMeTa
«XUMUs» OPUCHTUPOBAHO TAKXKE HA PEIICHUE 3a7a4 BOCIIUTAHUS U COLUAILHOTO Pa3BUTHS
oOydaromuxcsi, Ha (OpMHpOBaHHE y HUX OOIIECHUHTEIVIEKTYaJbHBIX YMEHHUH, yMEHHH
palMoHaNIM3ald Y4eOHOTO TpyJaa M OOOOIIEHHBIX CIIOCOOOB AEATENBHOCTU, UMEIOIINUX
MEXKIUCIUTUIMHAPHBIN, HAAIIPEIMETHBIN XapaKTep.

CocraBnstomumMu peaMera « XUMusH Ha YPOBHE YIITyOJIEHHOTO U3YUYCHUS SIBIISIOTCS
yriyonéHnbie Kypcebl — «Opranndeckas Xumus» u «OOImass ¥ HeopraHudecKass XUMHUS.
[Ipu ompeneneHnn MOIXOM0B K OTOOPY M CTPYKTYPHOM OpraHW3allid COACPIKAHUS ITUX



KYpPCOB B IIpOrpaMMe MO XUMUU 3a OCHOBY NpuHATHI nojoxeHuss ®I'OC COO o paznuuusix
0a30BOro 1 yriryOJE€HHOTO YPOBHEN U3yUECHUS TTPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckas xuMus» u «OO0ImIass 1 HeopraHu4IecKas
XUMUSD» COCTABJISICT COBOKYIIHOCTh NPEAMETHBIX 3HAHUM M YMEHUW, OTHOCSIIMXCS K
0a30BOMY YpOBHIO M3y4Y€HHUs MpeAMeTa. JTa CHUCTEMa 3HAHMM MOJy4yaeT OIpeaesiEHHOE
TEOPETHUYECKOE JOTNOJHEHUE, MO3BOJSIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIMI
00BEM (hakTONIOTUYECKOTO MaTepuana. Tak, Ha yriIyOJ€HHOM ypOBHE M3Yy4EHHUS IMpeIMeTa
obecrieueHa BO3MOXKHOCTh 3HAUMTEJILHOTO YBEIWYEHHUS 00bEMA 3HAHUA O XUMHUYECKUX
DJIEMEHTaX M CBOMCTBAX HMX COCJUHEHUH Ha OCHOBE pAaCHIMPEHUS € YTriayOJaeHus
NPEACTAaBICHU O CTPOEGHWHM BEUIECTBA, XHWMHYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUSI PEAKIUM, PACCMATPUBAEMBIX C TOYKUA 3PEHUS XHUMHUYECKOW KUHETUKU M
TepMOAMHAMUKH. W3ydyeHne mnepuoaudeckoro 3akoHa u llepuoanueckord CHUCTEMBI
XUMHUYECKUX  JJIEMEHTOB  Oa3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX
IPEJCTaBICHUAX O CTPOCHHHM aromMa. XHMMHUYECKas CBSI3b OOBACHSAETCA C TOUKH 3PEHHUS
HPHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U Pa3pyILIECHUH, a TAKKE C TOUYKU 3PEHUS
MexaHu3MOB €€ oOpa3oBaHus. M3ydyeHHe THUIOB peakUui JOMOJHSAETCS (OpMUpPOBAHUEM
MPEACTABICHUN 00 3JIEKTPOXUMHUYECKHUX MPOIECCaxX U 3JIEKTPOJIU3E PaCIIaBOB U pACTBOPOB
BellecTB. B Kypce opraHm4eckoid XMMUU MPU PACCMOTPEHUU PEAKLIMOHHOW CIIOCOOHOCTU
COCIMHEHUM YyjenseTrca oco00oe BHHMaHUE BoOMpocaM 00 3JIEKTPOHHBIX 3(dekrax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeakUuu.

Oco0oe 3HayeHHWe HMEET TO, YTO Ha COAEpP’KaHHWE KYpPCOB XUMHUHU YIIyOJIEHHOIO
YPOBHSI W3YYEHHUS ISl KJIACCOB OIpeAenéHHOro npodums (TyIaBHbIM 00pa3oM Ha HX
CTPYKTYPY M XapakTep JOMOJHEHHM K OOIIeH cHcTeMe MPEIMETHBIX 3HAHHI) OKa3bIBAIOT
BIIMSHUE CMEXKHbBIE MpeaMeThl. Tak, Hampumep, B COACpPKAHUM TIpeAMeTa sl KIJIacCOB
XUMUKO-(DU3UUECKOTO MpOoPuiisi OONbIIOE 3HAYEHUE OyayT MMETh 3JIEMEHTHI y4eOHOTO
MaTepuana no obmei xumuu. [Ipu M3yueHun npeamera B JaHHOM Cllydae akLEHT OyJeT
cienaH Ha OOUIHOCTh METOJOB IMO3HAHMS, OOLIHOCTh 3aKOHOB M TEOPUH B XUMHUHM U B
dbu3MKe: aTOMHO-MOJICKYJISIpHAsi Teopus (MOJIEKyJsipHasi Teopusi B (U3HKE), 3aKOHBI
COXpaHEHUs1 MacChl U PHEPrUH, 3aKOHbI TEPMOJMHAMUKH, AJIEKTPOIU3a, MPEACTABICHUS O
CTPOEHHUH BEILECTB U APYToE.

B TO Xe Bpems B COAEpKaHMM NpeaMeTa Ijsi KJIACCOB XHMHMKO-OMOJOTHYECKOTO
npoduiis OONBIIUN yIENbHBI BeC OyIeT MMETh OpraHuyeckas xumusa. B 3ToMm ciyuae
NPEIOCTABIISICTCS BO3MOXKHOCTh ISl 00jiee OOCTOSITENHHOTO PACCMOTPEHUS XUMHUYECKOU
OpraHu3alMK KJIETKUA KaKk OMOJOTUYECKON CUCTEMBI, B COCTaB KOTOPOM BXOJSAT, K IPUMEpY,
TaKhe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMMUJIbI, OCJIKH, YIIIEBObl, HYKIEHHOBBIE KUCIOThI
u npyrue. [Ipu 3TOM 3HaHUA O COCTaBE U CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX KJIACCOB
OPraHWYECKHUX BEIIECTB CIy>)KaT OCHOBOM JUIsl HM3y4YEHHsA CYIIHOCTH IPOLECCOB
dboToCUHTE3A, IBIXaHUS], TUIIEBAPEHUSI.



B mutane ¢popMupoBaHUs OCHOB HayYHOTO MHPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB TIO3HAHUS W OIbBITA MPAKTUYECKOTO TPUMEHCHHS HAyYHBIX 3HAHUA H3YYCHHE
npeaMeTa «XuMUsS» Ha YIIyOJIEHHOM ypOBHE OCHOBAaHO Ha MEXKMPEIMETHBIX CBSI3AX C
y4eOHBIMU TIPEAMETaMU, BXOMAAIIMMHU B COCTaB MPEAMETHBIX oOsactell «EcTecTBeHHO-
Hay4YHBIC TIPEIMEThI», «MaTemaTnka u nHhopMaTHKa» U «PyCCKuit sI3bIK U TUTEpATypay.

[Ipu nzydeHnn yueOHOTO IpeaMeTa « XUMHUsh Ha YIIIyOJIEHHOM yPOBHE TaKkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero ooOiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadyeit
NIEPBOCTENIEHHON 3HAYMMOCTH SIBISIETCSl (JOPMUPOBAHUE OCHOB HAYKH XMMHH Kak 00jacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW [EATEIHHOCTH YeJIOBEKa W OJHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJIbTypbl. PermeHue »Tol 3agaun Ha YyriayOJIEHHOM YpOBHE
U3y4eHHU MTpeIMeTa MperoaraeT peaJn3auio Takux eme, Kak:

dbopMHupoBaHWE  TMPEACTABICHUN: O  MaTepUaIbHOM  €IWHCTBE  MUDA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJIEHUU IIPUPOJBL, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ Beaylleil posin B 00eCleueHUH YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEYECTBA: B PEIICHUU MPOOJIEM PKOJIOTHYECKOU, SHEPTETUUECKOU U MUIIEBOM
0€30MacHOCTH, B PA3BUTHUH MEIUILIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPTrUM, B OOECHEUCHUHU PAIMOHAIBLHOTO MPUPOAOINOIL30BaHUSA, B
dbopMHpPOBaHUM MHUPOBO33PEHUST W OOIIEW KyJIbTYypbl YEJIOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TPUPOIHOM
cpene;

OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIIUX B OCHOBE XUMHYECKOU COCTABISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (PyHIaMEHTaIbHBIX TMOHSTUHN, 3aKOHOB U
TEOPUN XHMHUHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHU BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HAJMOJIEKYJISPHOM, O
TEPMOJIMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUECKHUX
peakiui, 0 XMMHUYECKOM DPaBHOBECHM, PACTBOpAaX W AUCIEPCHBIX CHUCTEMax, 00
OOITMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHUEe y OOYYaIOIIUXCS OCO3HAHHOTO TOHHUMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKHX 3HAHUU Il OOBACHEHUS KIIIOYEBBIX Ui U TMpoOJieM
COBPEMEHHOU XUMUH, ISl OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUMN, UMEIOIINX
€CTEeCTBEHHO-HAYUHYIO TPUPOJY; TPAaMOTHOTO pelIeHUs] TPoOJeM, CBSI3aHHBIX C
XAMHWEN, TPOTHO3UPOBAHMS, AHAIW3a U OLEHKM C MO3UIMUK SKOJOTHUYECKOU
0€30MacHOCTH  TOCJEACTBUI  OBITOBOM H TMPOU3BOJCTBEHHOW JESATEIHHOCTU
YEJIOBEKA, CBSI3aHHOM C XHUMHUYECKHMM IMPOM3BOJCTBOM, MCIIOJIb30BAHUEM U
nepepadoTKOM BEIIECTB;

yriyOJieHne TPEeJCTaBICHUN O HAay4YHBIX METOJaX MO3HAHUS, HEOOXOAMMBIX IS
NPUOOPETEHUST YMEHUW OPUEHTHUPOBATHCSI B MHUPE BEHIECTB U OOBSICHCHUS
XAMHUYECKUX SIBJICHUM, MMEIOIIUX MECTO B IPHUPOJE, B MPAKTUYECKOU
JESITETbHOCTH ¥ TTIOBCETHEBHOM KU3HMU.



B 1mane peanmusanyy MEpBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIONIMX (YHKITHA
IIEJIOCTHOW CHUCTEMBI CPEJIHEro 00mero oOpa3oBaHUs NPU M3YYCHHUH MPEAMETa « XUMUS
Ha yriayOa&éHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh TPHUOOPETAIOT TAaKUE 1IN U 33791, KaK:

BOCIIUTAaHUE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBIICHUW MPHUPOJIbI, YBOXKECHHUS K
Ipolieccy TBOpUECTBa B 00JIACTU TEOPETHUECKUX M MPUKIAJHBIX MCCIEIOBAHUN B
XUMHH, (OPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMU K O0YUYEHUIO U TIO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS 00IIIEYEI0BEUECKUX 1IEHHOCTEH;

pa3BUTHE T[O3HABATEIbHBIX HMHTEPECOB, WHTEIUNICKTYaIbHBIX U TBOPYECKUX
CocoOHOCTEHW o0yJaroruxcs, GOPMUPOBAHNE Y HUX CO3HATEILHOTO OTHOIICHHS K
caMO00pa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEUTHOU
npo(hecCHOHATIBHON U OOIIECTBEHHOH N1€ATENbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3/I0pPOBbIO U IOTPEOHOCTH B 3J0pPOBOM 00pa3e KU3HU;

(dbopMHpOBaHWE YMEHUW M HABBIKOB PAa3yMHOI'O MPUPOJONOJIB30BAHMS, PA3BUTHE
HKOJIOTUYECKON  KYJIbTYpbl, NPHOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOMN
DKOJIOTHYECKOM AEATEIBHOCTH.

OO61ee yuCI0 Y4acoB, MPEAYCMOTPECHHBIX IS U3YUYCHHS XUMUU Ha yTIyOJICHHOM YpOBHE
cpeaHero obmiero oopazoBanus, cocrapiseTr 204 gaco: B 10 kmacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJIEIHO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[Ipeamer u 3HaYeHHE OpPraHUYECKONM XUMHUH, MPEACTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoa: OCHOBHOE M BO30YKIEHHOE COCTOSHHS.
BanenTHple BO3MOXHOCTM aroma yriepoaa. XHMHUYECKas CBsI3b B OPraHUYECKUX
coemMHEeHMsIX. Tumbl TrUOpUIM3AMM aTOMHBIX opOuTanel yriepoaa. MexaHU3MbI
o0pa3oBaHMsl KOBAJICHTHOW CBsi3Wu (OOMEHHBIH M  JIOHOPHO-aKIENTOpHBIM). Tumsl
NEepPEKPhIBAaHUS aTOMHBIX OpOHTaliel, G- U m-cBsi3u. OIMHAapHAas, 1BOWHAS U TPOUHAS CBA3b.
Cnioco0Obl pa3pbiBa CBsI3€ B MOJIEKYJIaX OpraHUYeckux BemiecTB. [loHsATHE 0 CBOOOIHOM
panukaine, Hykjiaeoduie u JIeKTpodue.

Teopust cTpoeHUss OpraHMYecKux coennHeHuid A.M. bByTiepoBa W COBpEMEHHBIE
NPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAY€HHE TEOPUHU CTPOCHHSI OPTraHUYECKUX
coeauHeHU. MouekyysipHble U CTPYKTypHble (QopMynbsl. CTpyKTypHBIE (QOPMYJIBI
Pa3NIMYHBIX BUIOB: Pa3BEPHYTasl, COKpaIIEHHAs, cKeneTHasd. M3omepusa. Buasl nzomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE A(D(PEKTHI B MOJIEKYJIaX OpPTraHUYECKUX
COCIMHEHUM (MHyKTUBHBIN U ME30MEPHBIN 3 (PEKTHI).

[IpencraBnenne o  kiIaccupuKalMu  OpraHWyeckux  BemecTB. [loHsiTHEe O
¢byHkunoHansHOM rpynne. ['omosorus. I'omosornueckue psanpl. Cucremaruyeckas
HOMeHKJIaTypa opranndeckux coequaennid (IUPAC) u TpuBuaibHBIC Ha3BaHUS OTICIBHBIX
MPEICTABUTEIICH.

OcobenHoct W Kilaccu(uKaius OpraHuyeckux  peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJBHBIC PEAKIIMU B OPraHUYECKOW XUMUHU.

OKCIEpUMEHTATBHBIE METO/IbI U3YUEHHUSI BEIIECTB U UX NMPEBPALIEHUN: O3HAKOMIICHUE
¢ o0pa3uaMyM OpraHMYECKMX BEIIECTB W MaTepUallaMM Ha HMX OCHOBE, OIBITHI 110
MPEBPAIICHUIO OPTraHWYECKUX BEIISCTB IMPU HarpeBaHUM (TUIaBlIeHWE, OOYTJIMBaHUE U
TOPEHHE), KOHCTPYUPOBAHHUE MOJIECNIEH MOJIEKYJI OPTraHMYECKUX BEILIECTB.

YrieBoaopoasl.

Ankanbl. ['omosormueckuit psig ajkaHoB, oOmas (opMyrna, HOMEHKJIATypa U
M30MepUs. DJNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYN alKaHOB, Sp°-
rUOpUIU3aIKs aTOMHBIX opOuTanei yrieposa, 6-cBsizb. OU3NUeCcKue CBOMCTBA ATKAHOB.

XUMUYECKHE  CBOWCTBAa  ajKaHOB:  pEaKIUMU  3aMEIICHUs, HW30MEpHU3alluu,
JNETUAPUPOBAHUS, UMKIM3alUM, THPOJIU3a, KpekuHra, ropenus. llpencraBnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOTO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE ATKAHOB.



[uknoankanel. OOmas ¢opmyna, HoMeHKIaTypa U u3zomepusa. OcCoOEHHOCTH
CTPOCHHS U XMMHYECKHX CBOMCTB MalbIX (LMKJIOMPONaH, IUKIOOYyTaH) W OOBIYHBIX
(UMKJIOMEHTaH, LMKIOTEeKCaH) MHKIoankaHoB. CrocoObl TMONy4YeHHS UM MPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['omojormueckuii psii ankeHoB, oOmas Qopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AIKEHOB, SP>-THOpHan3anus
aTOMHBIX opOuTanel yriepojaa, 6- u m-cBsi3u. CTpyKTypHasi U reomeTpudeckas (1uc-TpaHc-
) wu3omepusa. Pusznuyeckue CBONCTBA aAJIKEHOB. XHMHUYECKHE CBOWCTBA: pEaKIUU
IIPUCOCINHEHN, 3aMEIICHNs B O-TIOJIOKCHHE IIPU JBOMHOM CBS3H, NOJMMEPU3ALMH U
okucienus. IIpaBmiio MapkoBHuKOBa. KadecTBEeHHBIE peakUMM Ha JBOWHYIO CBS3b.
Crioco0Ob!I osTy4eHus: ¥ MPUMEHEHUE aJTKEHOB.

Ankanuenbl. Knaccupukanuss  ankagueHOB — (CONPSDKEHHBIE,  W30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOEHUS M XUMHYECKHX CBOWCTB
CONPsDKEHHBIX JaHMEeHOB, 1,2- u 1,4-npucoenuuenue. Ilomumepusanus CONPSKEHHBIX
nueHoB. CriocoObl MOJTYy4YEHUs U IPUMEHEHUE aTKaUEHOB.

Ankunbl. ['oMonoruueckuid psii ajdkWHOB, oOmas ¢opMmyia, HOMEHKIATypa H
U30MepHusl. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHUHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTasneil yriepojna. @dusnueckue CBOMCTBA  AJIKUHOB.
XHWMHMUYECKHE CBOMCTBA: pPEAKUMUM NPUCOCAUHEHUS, IUMEpPU3ALMM W TPUMEPHU3ALNH,
OKHCJICHHs. KHCIIOTHBIE CBOMCTBAa QJIKMHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBs3b. CrIOCOOBI MOJMyYEeHHS U IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yrieBoAopoasl (apeHbl). ['omosornueckuil psii apeHoB, oOmias
(dopMynia, HOMEHKJIATypa M HU30MEpUs. ODJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH3oma. Pu3nvecKkrue CBOMCTBA apeHOB. XUMUYECKHUE CBOMCTBA OEH30J1a U €T0
TOMOJIOTOB: PEaKUWU 3aMEIIeHHUs] B OEH30JbHOM KOJIbLIE U YTJIEBOAOPOJHOM paJUKale,
peakuuy MpPUCOCAUHEHUS, OKHUCJIEHHEe TromoyioroB OeH3ona. IlpencraBnenue 00
OPUEHTHUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B O€H30JIbHOM KOJIbLIE Ha MPUMEPE ANKHIbHBIX
paanKaioB, KAPOOKCUIIbHOM, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
Oco0EeHHOCTH XHMHMYECKMX CBOMCTB ctupoja. Ilomumepuzauus cruposa. CrocoObl
NOJIYYEHUS] U IPUMEHEHHE apOMaTHYECKUX YTIIEBOJOPOIOB.

[Ipuponueiii ra3. IlonmytHele HedTsHbIE Ta3pl. HepTh m €€ mnpoucxoxxaeHue.
KameHHbI yroab u mnpoayktel ero mnepepaboTku. CnocoObl nepepaboTku HedTu:
NEPETOHKA, KPEKUHT (TePMHUUYCCKHM, KaTaTUTUYeCKuii), pudopmunr, nupoyus. [IpoaykTe
nepepadoTKu He(TH, UX PUMEHEHHUE B POMBIIIJIEHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXY pPA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOT€HIIPOU3BOAHBIX YTIEBOAOPOIOB. Peaknuu 3amerieHus
rajjoreHa Ha TMJIPOKCOTPYMILy, HUTPOIpylIly, HMAaHOTPYyNIy, aMuHOrpymimy. /lelictBue Ha
raJIOTEHNPOU3BOIHBIE BOJHOIO M CIHMPTOBOrO pacTBopa wi€noun. B3aumopeiicTBue
JUTAJIOTeHAJIKAHOB C MarHueM 1 LIMHKOM. [IoHsITHE 0 MeTayuI00praHnYecKuX COeIMHEHUSIX.



Hcnonp30oBaHne TajoreHNPOU3BOIHBIX YTIIEBOJAOPOIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M HMX MPEBpAICHUN: H3ydCHUE
bU3MYECKUX CBOWMCTB  YIVIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX PpeaKIUil
YTJIEBOJOPO/IOB PA3IUYHBIX KJaccoB (OOeclBeUyMBaHWE OpOMHON WM HWOJHOW BOJbI,
pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJICWCTBHE AalleTWIEHA C aMMHA4YHbIM PacTBOPOM
okcuaa cepebpa(l)), kauecTBeHHOEe OOHApYKEHHE YTepoja W BOJOPOJAa B OPTaHUYECKUX
BEILIECTBAX, MOJYYEHUE ITUJIICHA U U3YYEHHUE €r0 CBOMCTB, 03HAKOMJIEHUE C KOJIIEKIUSMHU
«Hedtp» um «Yromp», ¢ oOpas3lamMu IJIACTMACC, KayuyyKOB M PE3UHBI, MOJEIUPOBAHUE
MOJIEKYJ YTIEBOJOPOJIOB U TaJOTE€HIIPOU3BOJIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepaxaime opranuieckue coeJUHEHMS.

[IpenenbHble 0lHOATOMHBIE CUPTHL. CTpoeHuEe MOJIEKYJ (Ha IpUMEpPEe METaHoja U
sTaHosa). ['omonoruueckuit psijg, o6Omas ¢opmyna, H3OMEpHs, HOMEHKJIAarypa U
knaccuduxanusa.  Ddusmyeckue  CBOMCTBA  MPEACNIBHBIX  OJHOATOMHBIX  CIIMPTOB.
BopoponHbeie CBA3M MEXAYy MOJEKYJIaMyd CHOUPTOB. XWUMHYECKHE CBOMCTBA: PEAKIHUU
3aMelIeHus, JeTujpaTaluy, OKUCICHUS, B3aUMOJCUCTBUE C OpPraHUYECKUMHU U
HEOPraHWUYEeCKUMH KuciaoTamu. KadecTBeHHass peakius Ha OJHOATOMHBIE CIIHUPTHI.
JleficTBue »9TaHONa M METaHOJAa Ha opraHu3M uenoBeka. CrocoObl TONYYEHHS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3NUECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbI€ COUPTHI — ATUIEHTJIUKONb U rIUUepuH. OU3NYECKUEe U XUMHYECKUE
CBOWCTBA: pPEaKUHUH 3aMEUICHUs, B3aUMOJECHCTBUE C OPTraHMYECKUMH U HEOPTaHHUYECKUMHU
KHCJIOTaMHM, KAaueCTBEHHAas peaklMs Ha MHOroaToMHble chnupthl. IIpencraBienune o
MEXaHU3ME peakUui HyKJIeo(UIbHOTO 3amenieHus. [[eficTBue Ha OpraHuM3M YeJOBeKa.
Cnioco0Obl MoJTy4eHus: ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbI, B3aUMHOE BIUSHUE THAPOKCOTPYMIBI U OCH30JIBHOTO
anpa. ®usnueckue cBocTtBa (enona. OCOOEHHOCTH XHMMHMUYECKHX CBOMCTB (eHoa.
KauectBennble peakiuu Ha ¢eHos. TokcuuHocTh (eHona. CrnocoObl MOMyYeHUsS U
npuMeHeHue ¢penona. PexonpopmanbaeruHas cMoJa.

KapOoHunbHble COEAWHEHUS] — aibJeruibl U KETOHBL. OJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['oMosornyeckue psijbpl anbIeruioB U KETOHOB, oOmmas dhopmyra,
M30MEpUs U HOMEHKIIaTypa. PU3nUYecKrue CBOMCTBA AJIbACTUAOB U KETOHOB. XUMHUUYECKUE
CBOWCTBA aJbJETUIOB W KETOHOB: peakiuu MpucoequHeHus. OKUCICHUE allbJIeTUIOB,
KaueCTBEHHBIC peaKIMy Ha ajbaerubl. CriocoObl MOJyYeHUs U MPUMEHEHUE alIbJIETH/IOB U
KETOHOB.

OmHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KHCIOTHL. OCOOCHHOCTH CTPOCHUS MOJIEKYT
KapOOHOBBIX KHCIIOT. M3oMepus u HOMeHKIaTypa. DU3nveckue CBOWCTBA OJTHOOCHOBHBIX
npeaeabHbIX KapOOHOBBIX KUCIOT. BogopoaHbIE CBS3M MEXAY MOJEKyJaMu KapOOHOBBIX



KHUCIIOT. XUMUYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA, peakiusl dTepuprKanum, peakiuu C
y4acCTUEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MYpPaBbUHON KHUCIIOTHI.
[TonsiTHE O TPOM3BOMHBIX KApOOHOBBIX KHCIOT — CJIOXKHBIX 3dupax. MHorooOpasue
KapOOHOBBIX  KHUCHOT. (OCOOEHHOCTHM CBOMCTB HEMNpENEIbHBIX U  apOMaTUYECKUX
KapOOHOBBIX  KHUCJIOT, JUKApOOHOBBIX  KHUCJIOT, T'HAPOKCUKAPOOHOBBIX  KHCIOT.
[IpencraBuTenn BBICIITNX KapOOHOBBIX KHCJIOT: CTEAPUHOBAS, TAJIBMUTHHOBAS, OJICMHOBAS,
NUHONe8as, AUHONEHO08as KHUCIOThL. CHOCOOBI TMOJMY4YeHUsT W NPUMEHEHHE KapOOHOBBIX
KHCJIOT.

Cnoxuble 3¢upbl. ['omonormyeckuid psin, oOmas QopMyna, HU30MEpUs U
HOMEHKNaTypa. PU3NYECKHE U XUMUYECKHE CBOMCTBA: THIPOJIM3 B KUCIOW M IIEIOYHOU
cpene.

Kupsl. Ctpoenue, pu3nueckue U XUMUYECKUE CBOWCTBA KUPOB: TUAPOJIN3 B KUCIIOM
U 1iesnoyHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPIKAIIUX OCTATKU HEMPEICTbHBIX
YKUPHBIX KUCIOT. JKUphl B IPUPOJE.

MpbUT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mrast xapakTepucTtuka yriaeBojoB. Kiaccudukaius yrieBojoB (MOHO-, OHU- U
nonucaxapujibl). MoHocaxapubl: TI0K03a, GPyKTO3a, rajiakTo3a, pubdo3a, ne30kcupudosa.
du3nyeckrue CBOMCTBA U HAaXOXJeHUE B Ipupone. @otocuHTe3. XMMHUYECKUE CBOWCTBA
[JIIOKO3bl: PEAKIHUA C YYacTUEM CIHUPTOBBIX M albACTHAHOW TpyMNIN, CHOUPTOBOE H
MOJIOUYHOKHCII0€ OpoxkeHue. [IprumeHneHne TioK03bl, €€ 3HAUCHHE B JKU3HENESITEIHHOCTH
opranm3Ma. Jlucaxapuupl: caxapo3a, MajabTO3a M Jakro3a. BoccranasimBaromue u
HEBOCCTAaHABJIMBAIOLIME aucaxapupl. ['naponus aucaxapuaos. HaxoxaeHue B mpupone u
npuMeHnenue. [Tonrcaxapuapl: Kpaxmain, IIIMKOTEH U 1eiuTi003a. CTpoeHne MakKpOMOJIEKY T
KpaxMalia, TJIMKOT€Ha W 1EeJUt0i03bl. PU3NYECKHE CBOMCTBA Kpaxmajaa U UEJUIHOJIO03bI.
XUMUYECKHE CBOMCTBA Kpaxmaja: THUIPOJIU3, KAyeCTBEHHAas PEakiusi C HOJIOM.
XUMUYECKHE CBOMCTBA IEUTIOIO03bI: THAPOIU3, NojydeHue 3pupoB memitono3sl. [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIIEpUMEHTAIbHBIE ~ METOABl ~ M3Y4YEHUsS  BEIIECTB W HUX  IPEBPAILICHUIL:
pPacTBOPUMOCTh PA3IUYHBIX CHOUPTOB B BOJIE, B3aUMOJCHCTBHE JTaHOJIA C HATPHUEM,
OKHCJICHHE ITUJIOBOTO CIUPTA B aIbJCTU HA PACKAJIEHHOW MEHOM MPOBOJIOKE, OKUCIICHUE
STUJIOBOTO CHUPTA JUXPOMATOM Kajiausi (BO3MOXHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
KaueCTBEHHbIC pEAKIMU Ha ajpAeruiabl (C ruapokcuaoM auammuHcepeopa(l) u
rugpokcugom memu(ll)), peakums rnunepuna ¢ rugpokcugom wmeau(ll), xummueckue
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJEWCTBUE pacTBOpa TJIFOKO3Bl C
TUIPOKCHAOM meau(ll), B3aMMOJICHCTBHE Kpaxmasna C HOJIOM, pelieHue
OKCIIEPUMEHTAIFHBIX 3a7ad 1o TemMaM «Crnupthl U QeHonb», «KapOoHOBBIE KHCIOTHI.
CrnosxxHbie dUpbD».

A30TCoaep:KalIe OPraHuYecKne CoeJUHEeHUS.



AMHHBI — OpraHWYeCKHWe MpOoW3BOAHBIE ammuaka. Kiaccudpukanus amMUHOB:
amnpaTHIECKUe W apOMaTHYECKUE;, TEPBUYHBIC, BTOPUYHBIC W TpeTudHble. CTpocHHE
MOJIEKYJ, oOmas ¢dopmyna, HU30MEpHs, HOMEHKJIaTypa W (GU3HYECKHE CBOMCTBA.
XHWMHUYECKOE CBOMCTBAa anu(aTHYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, aJIKMJIMPOBAHUE,
B3aUMOJICHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. COJIM aTKHMJIaMMOHMSL.

AHWIMH — MNOpEACTaBUTEIb aMHHOB apomaTuyeckoro psiaa. CTpoeHUE aHWIMHA.
B3anmHoe BnusHHME Tpynn aroMOB B MoJieKysie aHuianHa. OCOOEHHOCTH XUMHYECKUX
CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHWIWH. CrocoObl TMOJNy4YeHHUS W
npuMeHeHue anudaTtuieckux aMuHoB. [lonydeHue aHuanHa U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknatypa u wuzomepuda. OTIenbHBIE MPEICTABUTEIN -
AMUHOKMCJIOT: TJUIMUH, ajlaHuH. @OuU3nyecKue CBONMCTBA AMMHOKHCIOT. XHUMHUUYCCKHUE
CBOWMCTBA AaMHHOKHUCIOT Kak aM(OTEpHbIX OpPraHMYECKUX COCTUHEHHM, peakius
MOJIMKOHJIEHCAIINKM, OOpa3oBaHWE TMENTHJAHOM  CBS3U. DBHOJOTMYECKOE  3HAYCHHE
aMUHOKUCJIOT. CHUHTE3 U TUIPOJIU3 TIENTH/IOB.

benku kak npupojHbie nojguMepbl. [lepBruuHas, BTOpuYHAs U TpPETUYHAsI CTPYKTypa
0eskoB. XMMUYECKHE CBOMCTBA OEIKOB: TMIPOJIU3, J€HATYpPAlHsl, KAUECTBEHHbIE PEaKIUU
Ha OCJIKH.

DKCNEpUMEHTaIbHbIC METOJIbl M3YUYEHHS BELIECTB M UX IPEBpAIICHUN: pPacTBOPEHUE
OCIKOB B BOJE, JIeHATypalds OeIKOB IpPHM HarpeBaHWM, I[BETHBIC PEaKIMU Ha OCJKH,
pellICHUE SKCIEPUMEHTAIBHBIX 3aJa4 IO TeMaM «A30TCOAepKalllue OpraHuYeCcKue
coeauHeHUs» U «Pacrno3naBaHue OpraHUYECKUX COCTUHEHUN.

BbicokomoJieKyIsipHbIE COeTUHEHMSI.

OCHOBHBIE TTOHATHUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI: MOHOMED, MOJHUMED,
CTPYKTYPHOE€ 3BEHO, CTEICHb IMOJUMEPHU3AIMU, CPEAHsSI MOJIeKysipHas Macca. OCHOBHBIE

METOJIbl ~ CHHTE€3a  BBICOKOMOJIEKYJISIPHBIX ~ COCAWHEHUHW —  TOJIMMEpHU3alus |
MOJIMKOHICHCALIUSL.

[TomumepHbIe MaTepuabl. Ilimactmaccel (TOUATHIICH, MTOJIMIIPOITHIIEH,
MTOJIMBUHUJIXJIOPHI, MOJIMCTUPOIL, MOJIMMETUIIMETAKPUJIAT, MOJINKapOOHATHI,

novdTHWIeHTepedTanaT). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMepbl: HaTypalbHBId KaydyK, CHHTETHYECKHE KaydykKu (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

Bonokna: HarypanpHble (XJIONOK, IIE€PCThb, MIENK), HMCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl crnenualbHOrO Ha3HayeHHs (Te(IIOH, KeBJAp, SJIEKTPONPOBOASIINE
MOJIUMEPHI, OMopasnaraeMble MOJIUMEPHI).

OKCIEepUMEHTAIBHBIE METOAbI U3yUYEHHUsI BELUIECTB U MX MPEBPALICHUI: 03HAKOMIICHHE
¢ oOpa3inamMu MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4dyKOB, pELICHHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHUe MIACTMACC U BOJIOKOH).

PacuétHrble 3amaun.



Haxoxnenne MonexynspHOW (OpMyJIbI OpPraHMYECKOr0 COCTUHEHHs MO0 MaCcCOBBIM
JONISIM  DJIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAXOXKJIECHUE MOJEKYJISPHONH (POpPMYJIbI
OpraHUYEeCKOT0 COEIMHEHHs MO Macce (00bEMY) MPOAYKTOB CrOpaHHsi, MO KOJUYECTBY
BenlecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLIMK M/WIN UCXOAHBIX BEUIECTB, YCTAHOBJICHUE
CTPYKTYPHOU (OpPMYJIbl OpraHMUECKOI0 BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB WIN
CIIOCOOOB MOJYyYEHUS, ONpPECIIEHUE J0JIM BbIXOJIA MPOAYKTa PEAKLUU OT TEOPETUYECKH
BO3MOXHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPM HM3YyYEHUH OpraHudeckol xumuu B 10
KJIaCC€ OCYILIECTBISIETCSl 4YEpe3 HCIIOJIb30BAHME KaK OOLIUMX €CTECTBEHHO-HAYYHbBIX
NOHATUH, TaK W TNOHATHH, NPHUHATHIX B OTIEIBHBIX IMPEAMETaX ECTECTBEHHO-HAYyYHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE MMOHATHS: SBJICHUE, HAy4HbIN (PAaKT, TUIOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CUHTE3, Kiaccudukalys, HabJt0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIETb,
MOJCIINPOBAHUE.

®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEMTPOH, MOJIEKYJA, SHEPreTUYECKUI
YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE BEIECTBA, (PU3NUECKUE
BEJIMYUHBI, EUHULBI N3MEPEHUS, CKOPOCTh, SJHEPTUS, Macca.

buonorust:  knerka,  opraHusM,  JKocucTeMa,  Ouocepa,  MmeTabonusm,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTEepOTPO(HBIA TUN MHUTAHHS, OpPOKEHUE,
(OTOCHHTE3, IbIXaHUE, OCJIKH, YTJIEBOIbI, )KUPbI, HYKJIIEMHOBBIE KUCIOTHI, JEPMEHTBHI.

['eorpadusi: mosie3Hble HCKOMAEMBbIE, TOIIUBO.

TexHonorus: NUIIEBblE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHUTAHUS, MOIOIIHE
CpelCcTBa, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CocraB aToOMHBIX saep. XuMU4YecKul »snaeMmeHT. HM3oronsl. Crpoenue
AJIEKTPOHHBIX O00OJIOYEK AaTOMOB, KBAHTOBBIC YHCJIA. ODHEPreTUYECKUE YPOBHU U
OypOBHU. ATOMHbIe opOuTanu. Knaccudukanus XuMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-
alieMeHThl). PacnpeneneHue SJIEeKTPOHOB 10 AaTOMHBIM OpOUTaIsIM. JEKTPOHHBIE
KOH(UTYpallU aTOMOB DJJIEMEHTOB TIE€PBOrO—4eTBEPTOrO IMEPUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(pUTYypauu HMOHOB.
DIIeKTPOOTPUIIATEIIBHOCTb.

[lepuonnueckuii 3akoH W llepuommyeckas cucrema xumudeckux sjiemeHToB J[.U.
MenpeneeBa. CBs3b NMEPUOIMUYECKOTO 3aKOHA M llepnoanyueckol CHUCTEMBI XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpPHUEM CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS



CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMM IMPOCTHIX U CIIOKHBIX BELIECTB I10
rpyIIaM 1 nepuojiaM. 3HadueHue rnepuoandeckoro 3akona (.M. Menneneesa.

XumMudeckas CB3b. BUIbl XUMHUECKOM CBS3U: KOBAJIECHTHAsI, HOHHAS, METAJUIMYECKas.
Mexann3mbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3U: OOMEHHBIH M JIOHOPHO-AKIENTOPHBIN.
OHeprus W JUIMHA CBsA3U. [IOISpHOCTH, HANPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJICHTHOMN
ces3u. Kpartneie cBa3u. BogopoaHas cBsa3b. MexXMONEKYIAPHBIE B3AUMOACHCTBHS.

BasleHTHOCTh M BAJIEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPbI
MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEPE COCTUHEHHM IEMEHTOB BTOPOIO
nepuoa).

IIpencraBieHne O KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCO0Opa3oBaTeb, JIMTaHAbl. 3HAUCHHE KOMIUIEKCHBIX coeanHeHui. llonsarue o
KOOPJAWHAIIMOHHOW XUMUHU.

BemecTtBa MOJEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSA. THUIIBI KPUCTAJUIMYECKUX
pPEETOK (CTPYKTYp) ¥ CBOMCTBA BEILIECTB.

[Tonstue o pgucnepcHbix cucremax. McrtuHHble pactBopbl. [lpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHLIEHTPALMU PACTBOPOB: MaccoBasi J0JIs
BEILIECTBA B pPACTBOPE, MOJSApHAs KOHUEHTpauus. HacpllieHHblE W HEHACHIILICHHBIE
pacTBOPBI, PACTBOPUMOCTH. KpucTatoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. TpruBHUaIbHbIE HA3BaHUS
OT/EJIBHBIX MTPEJCTABUTENIEN HEOPTAaHUYECKUX BELIECTB.

Knaccudukanusa XUMHUYECKUX pEaKUHMii B HEOPraHWYECKOM M OPraHUYECKOW XHMHH.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS DHEPIUU IIPU
XUMUYECKUX peakiusax. TemnoBbie 3PGEeKThl XUMHUYECKUX peakiuil. TepMoxumMudeckue
YpaBHEHHUS.

CKOpOCTh XMMHYECKOW peakluu, €€ 3aBUCHUMOCTh OT pPa3Iu4HbIX (PAaKTOPOB.
['oMOreHHbIE ¥ TETEPOTrEeHHbIE peaKkIuu. Katanns u KaTan3aTopsl.

OOpatumble U HeoOpaTUMbIe peakIuu. XuMudyeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. @DakToOpbl, BIMAIOIIKAE HA II0JO0XKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpATypPa, TABICHUE U KOHIIEHTPALMHU BEIIECTB, YYACTBYIOIINX B PEAKLIUH.
[Tpuanmn Jle Ilatense.

Onektponutuueckas auccouuanus. CunbHble W ciadble AMeKTpoJauThl. CTeneHb
mucconmanuu. Cpena  BOJHBIX  PacTBOPOB:  KHUCJIOTHAs, HEWTpaJbHAs, IIEJIOYHAs.
Bonopoansiii mokazarens (PH) pactBopa. ['maponus coneit. Peakimu nonHoro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE peakiuuu. CteneHb OkucieHUs. OKUCIUTENb U
BOCCTaHOBUTEND. [Iporecchl OKMCIEHUS W BOCCTAHOBJIICHHs. BakKHEHIIME OKUCIUTENU H
BOCCTAHOBUTENIHU. METOJl 3JIEKTPOHHOrO OanaHca. DJIEKTPOJIU3 PACTBOPOB M PACIUIaBOB
BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJIbI U3YYEHHsI BEIIECTB M WX MPEBPALLECHUIN: Pa3I0KECHUE
MEPOKCH/Ia BOAOPOJA B MPUCYTCTBUMU KaTaau3aTopa, MOJAEIA KPUCTAULINYECKUX PEIIETOK,



IIPOBEICHUE PEAKIMII HOHHOIO OOMEHa, OIpPEACIICHHE CpeAbl PACTBOPOB C IMOMOILBIO
WHIUKATOPOB, HW3Y4YEHWE BIUSHUSA Pa3IUIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOUN
pEaKIMU U MOJIOKEHHE XUMUYECKOTO PaBHOBECHS.

Heopranuuyeckasi xumusi.

[Tonmoxenne HemeraiwioB B Ilepuoandeckoil cucreme XUMUYECKUX dieMeHToB JI.M.
MenneneeBa U1 0COOCHHOCTH CTpOEHUsI MX aTOMOB. Du3nueckue CBONCTBA HEMETAILIOB.
AnnoTponusi HeMETAJIOB (Ha mMpuMepe Kuciaopoaa, cepsl, pochopa u yriepona).

Bonopoa. [Tonyuenue, ¢puzndeckue 1 XUMUYECKUE CBOMCTBA: PEaKIMK C METAJJIaMU U
HEMETaJJIaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ napubl. TOIUTMBHBIE 3JIEMEHTHI.

[amorensl. HaxokneHue B mpupojie, CHOCOObI MOMy4YeHUs, (Quanyeckue W
XUMUYECKHE CcBoMcTBa. ['amoreHoBojoponabl. BaxHelmme  KUCIOPOACOAEpPKALIUE
COCNMHEHMsI TaJlloreHoB. JlabopaTopHbIe ¥ TPOMBIIUICHHBIE CIIOCOOBI  MOTYYCHUS
rajioreHoB. [I[puMeHeHue raJloreHOB U UX COEMHEHU.

Kucnopon, o30H. JlabopatopHbie ¥ MPOMBIIIIEHHBIE CIOCOOBI TTOTYYEHHSI KUCIOPOa.
du3znyecKkue M XUMUYECKHE CBOWCTBA W MPUMEHEHUE KHUCIOpoJa U o30Ha. OKCUAbl U
MIEPOKCHU/IBI.

Cepa. HaxoxnaeHue B mpupojie, CriocoObl MOTyuYeHHUs, PU3MUECKUEe U XUMUYECKHUE
cBorictBa. CepoBogopon, cyibbuasl. Oxcun cepoi(1V), oxcun cepsi(VI1). Cepuucras u
cepHasi KUCJIOTHI ¥ uX cosii. OcOOEHHOCTH CBOMCTB cepHOM KucnoThl. [IpuMenenue cepol u
€€ COCIMHEHU.

A3or. HaxoxaeHue B mpupone, cnocoObl MONy4YeHUs, PU3NYECKHE U XHUMHUYECKUE
cBoiicTBa. AMMUaK, HUTpUAbL. OKCUJIBI a30Ta. A30TUCTast U a30THAsI KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHne a30Ta u ero coeiuHeHu. A30THBIE
yaoOpeHus.

®docdop. Haxoxnenue B npupoje, CnocoObl MOIyYeHus, PU3nuecKkue 1 XuMUYeCKue
cBoiictBa. Dochuast u dochun. Oxcunbl docdopa, PochopHas kKuciota U €€ COIM.
[Tpumenenune dpocdopa u ero coenuneHnit. PochopHsie y100peHHUs.

VYrinepoa, HaxoxAeHHE B TpUpoje. AJUIOTporHble Moaudukanuu. Puznydeckue u
XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yriepona(ll),
okcup yraepona(lV), yroiapHas kuciora u €€ coyid. AKTUBUPOBAHHBIA YIroJib, aACcoOpOIus.
Oynnepenbl, rpadeH, yriaepoaHble HaHOTPYOku. IIpuMeHeHHe TPOCTHIX BEIIECTB,
00pa30BaHHBIX YTJIEPOJIOM, U €r0 COCIMHECHUM.

Kpemunii. Haxoxxnenue B mpupoze, CrocoObl MoaydeHus, PU3ndeckue u XUMHIECKHe
cBorcTBa. Oxcua kpemuus(1V), kpemHueBas Kucinora, CUIMKaThl. [IpuMeHeHrne KpeMHus u
ero coenuHennid. CTexso, ero noy4eHue, BUabl CTEKIIA.

[Tomoxenne wmertauioB B llepuoguueckor cuUCTEME XUMHYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTailioB. OOIue Gu3ndIecKue
cBoiicTBa MeTayuioB. [IpuMenenre MeTamuioB B ObITY U TexHHKE. CIIJIaBbl METAILJIOB.



DNEKTPOXUMHUUYECKUN Pl HAmpshkeHud MeTauioB. OOmue CcrmocoObl MOMyYeHUS
METAJUIOB: TUJIPOMETAUIYPIrUsl, MNUPOMETALTYPrusi, 3JekTpomerautyprus. I[lonstue o
KOppo3uu MeTaioB. CrocoObI 3alUThl OT KOPPO3HUH.

O6mast  xapakrepuctuka MertamwioB |A-rpynnel  [lepuoanueckoir  cucTeMsl
XUMUYECKUX dJeMeHToB. Harpuit u kanmii: momyueHue, Qu3nyueckue U XHUMHYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHCHUM.

Obmas  xapakrepuctuka MetamioB |IA-rpynmel  Ilepuoanueckoit  cucteMsl
XUMUYECKUX DJIEMEHTOB. MarHuil ¥ KalbplUi: Mojdy4yeHue, GU3MuecKue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHeHUN. JKECTKOCTh BOJBI U CIIOCOOBI
€€ yCTpaHEHUs.

ATIOMUHWI: TIONy4YeHHWE, (PU3NYECKHEe ¢ XUMHYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeauHeHUil. AM(pOTEepHBIE CBOMCTBA OKCHAA M THAPOKCHAA
AIOMHUHUS, TUAPOKCOKOMITJIEKCHI AJTFOMUHUS.

OO6mmast xapakTepucTuka MeTaioB 1mobouyHsix noarpynn (b-rpynm) Ilepuoanyeckoit
CHUCTEMbI XUMHUUECKHUX IJIEMEHTOB.

Ou3MyecKne W XUMHYECKME CBOWCTBA XpomMa W ero coeauHeHuil. OKCUAbl U
ruapokcunbl - xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel U auXpoMaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMeHEHne Xpoma.

@u3nyeckre U XMMHUYECKHE CBOMCTBA MapraHiia M €ro CoeauHeHui. Baxneniue
coequnenust mapranna(ll), mapranua(lV), mapranuna(VI1) u mapranua(VIl). Ilepmanranar
KaJIusl, €r0 OKUCIUTEIbHBIE CBOMCTBA.

du3znueckue M XHUMHUYECKHE CBOWMCTBAa »Kejne3a U ero coeauHeHud. OKCHIBI,
ruapokcuasl U conu sxkeneza(ll) u xenesa(lll). Tlomydyenne u mpuMeHeHHE Kelie3a U €ro
CILJIAaBOB.

Ou3MyeCcKne M XUMHYECKME CBOMCTBA MeAu U €€ coenuHeHuil. llonydenue wu
MPUMEHEHUE MEJIU U €€ COSTUHEHUM.

[Muuk: momydenue, pu3aMyeckue W XUMHUYECKHME CBOMCTBA. AMQOTEpHBIE CBOMCTBA
OKCHJIa W THUJPOKCHIA IIMHKA, THJIPOKCOKOMIUIEKCHI LMHKA. [IpruMeHeHue LHMHKa U €ro
COE€INHEHUH.

DKCIEpUMEHTAIbHBIE METO/Ibl M3Y4YEHHUs BEIIECTB M HMX IMPEBpaAIlCHUM: H3ydeHUE
00pa3IoB HEMETANIOB, TopeHue cephl, Ppocdopa, xxene3a, MarHus B KUCIOPOJIe, U3yUCHHE
KOJUIEKIIMM «MeTamibl U CIUIaBbl», B3aUMOAECHCTBHE IIEIOYHBIX U IIETOYHO3EMEIbHBIX
METAJIJIOB € BOJIOW (BO3MOKHO UCIIOJIb30BAHUE BUACOMATEPHUAIIOB), B3AUMO/ICHCTBUE [TUHKA
M JKeJIe3a C pacTBOpaMU KHCJIOT U IIEJIOYEH, KaUeCTBEHHBIE PEAKIIMM HA HEOPraHUYECKUE
aQHUOHBI, KAaTHOH BOJIOPOJIa M KAaTHOHBI METAJJIOB, B3aUMOJCHCTBHE THAPOKCHIOB
ATIOMUHUSL M IIMHKA C PAacTBOpPAMHU KHUCIOT U WIEJOYEH, PEIICHUE IKCIEPUMEHTATbHBIX
3amauy mo TemaM «lanorensr», «Cepa m e€ coemuHeHUs», «A30T U (ochop m ux
COCTMHEHMSI», «MeTallTbl TIIaBHBIX MOATPYIID, «MeTaibl MOOOYHBIX TTOATPYIII.

XHUMHS U KU3Hb.



Ponp xumuu B 00€CHE€YeHMHM YCTOMYMBOrO pa3BUTHUs uesoBedecTBa. [loHsATHE O
HAay4YHBIX METOJAax TIO3HAHMS M METOAOJOTMM HAy4yHOro HuccienoBanusa. HaydHeie
OPUHIUIOBl  OpPraHu3alMi  XMMHUYECKOrOo MPOHM3BOACTBA. I[IpOMBINIIEHHBIE CIIOCOOBI
MOJIYYeHHS] BaXXHEHIIMX BEIECTB (HA MPUMEpPE MPOU3BOJACTBA aMMUAaKa, CEPHOM KUCIIOTHI,
MeTraHosa). [IpoMbliieHHbIEe COCOOBI MOMYYEHHsS METaUIOB M CIUIABOB. XUMHUYECKOE
3arpsi3HEHHE OKpYXXalolWed Cpenbl W ero mnociaeactBus. Poib xumMum B oOecrieyeHUu
IHEPreTHYECcKOil 0€30MacHOCTH.

Xumus U 30poBbE uenoBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuna ucnosb30BaHUs
JIEKApCTBEHHBIX NpenapaToB. Poiib XUMUU B Pa3BUTUN MEIULIVHBI.

XuUMHSI TIHMIIMA: OCHOBHBIE KOMITIOHEHTHI, NHUIIEBble 100aBkU. Ponb xumuu B
o0ecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckue n napdromepusie cpeactna. bertoBas xumus. [IpaBuna 6e3omacHoro
UCIOJIb30BaHUs IPErapaToB ObITOBONM XUMHUHU B ITOBCEIHEBHOM JKU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaXKHEHILINE CTPOUTENIbHBIE MaTEpUAIIbl (LIEMEHT, OETOH).

XuMus B CEILCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMEHHBIE  KOHCTPYKLIIMOHHBIE  MATEPHANIBI, KpPAacCKH, CTEKIO, KEpaMHKa.
Marepnansl 11 21eKTpoHUKU. HaHOTEXHOMNIOTMN.

Pacuérnble 3anaun.

Pacuérbl: Macchl BenecTBa WM 00bEMA T'a30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM OOBEMY OJIHOTO W3 YYACTBYIOUIMX B pPEAKUUU BELIECTB, Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO M3 BEIIECTB MMEET MPUMECH,
Macchl (00bEMa, KOIMYECTBA BEILECTBA) MPOAYKTa pEakluu, €CJId OJHO U3 BEUIECTB JAHO B
BHUJIE PACTBOpa C OIPEACIEHHOM MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOU
JIOJIM U MOJIIPHOM KOHLIEHTPAILIMM BELIECTBA B PACTBOPE, JOJIA BBIXOAA NMPOAYKTA PEAKIIUU
OT TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIMpeAMETHBIX CBSI3€H NpH U3YYEHUH OOIIed W HeOpraHW4YecKOn
xumun B 11 Kiacce oCyIIeCcTBISIETCS 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHATHM, TaK U TOHATUH, NPUHATBIX B OTAEJIBHBIX IPEAMETaX E€CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHS: SIBICHUE, HAy4YHbIH (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, KIacCU(pHUKalus, MNEePUOJUYHOCTh, HAOJIOJIEHUE, H3MEpPEHUeE,
DKCIEPUMEHT, MOJEIb, MOJIECIIUPOBAHHUE.

@®usuka: MaTepusi, MUKPOMHP, MAKPOMHUD, aTOM, dJIEKTPOH, ITPOTOH, HEUTPOH, WOH,
W30TOTIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, MJICANbHBINA Tra3, (DU3MUECKUE BEIUYUHBI, €IUHHIIBI
U3MEPEHUs, CKOPOCTh, JHEPIUs, Macca.



buonorus: knetka, opramsM, 3KocucTema, Owochepa, merabonm3M, Makpo- U
MUKPO3JICMEHTBI, OCJIKH, KUPBI, YTIICBObI, HyKJICHHOBBIC KHCIOTHI, )ePMEHTBI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M ITOTOK SHEPTUU B IKOCHCTEMAX.

["eorpadus: MUHEpaIbI, FTOPHBIC TOPOJIBI, TIOJC3HBIC HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus::  XUMHUYECKass  MPOMBIIUICHHOCTh, METAUTYPTUsi,  CTPOMTEIIbHBIC
MaTepuajbl, CEIbCKOXO3IWCTBEHHOC IIPOW3BOJICTBO, IHIIEBAs  IPOMBIIUICHHOCTD,
(dapmarneBTHYECKass MPOMBIIUICHHOCTh, TPOM3BOACTBO KOCMETHYECKHX IIPEIapaTosB,
NPOM3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MaTEpHajoB, O3JCKTPOHHAs  MPOMBIIIJICHHOCTb,
HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWUN HA
YTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCcTBUM C CHCTEMHO-ACSATENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUSI NpeaMeTa «XUMHUsS» Ha YPOBHE CpPEIHEro oO0Iiero oopa3zoBaHUs
BBIJICJICHBI  CIEAYIOIIME COCTABJISIIONIME: OCO3HAHHE OOYYAIONIMMHUCS  POCCUICKOMN
rPaXIaHCKOM UJAEHTUYHOCTH; TOTOBHOCTh K CAaMOPA3BUTHIO, CAaMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO; HAJIMYHWE MOTHUBAIIMM K OOYYEHHIO;, TOTOBHOCTh M CIIOCOOHOCTH
o0yyJaroumxcsi pyKOBOJACTBOBAThCS NPUHATHIMU B OOIECTBE MpaBUJIaMU M HOpPMaMHU
MOBEACHUS; HAJIMYMUE IMPABOCO3HAHUS, HKOJOTMYECKOM KYJIbTYpbl; CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIuyHOCTHBIE  pe3yJbTaTbl  OCBOCHMSI  mpeaMera  «XUMUsD» OTPAXKAIOT
c(hOpPMUPOBAHHOCTH OTBITA MO3HABATEIILHON U MPAKTUUYECKOUN AEATETLHOCTH 00YUYarOIINXCS
B IIpOIIeCcCe peann3aluu 00pa3oBaTebHOMN eI TEIIbHOCTH.

JInyHOCTHBIE ~ pE3yabTaTbl  OCBOCHHS  mpeaMera  «XUMUsD» OTPAKAIOT
c(hOpPMUPOBAHHOCTH OTBITA MO3HABATEIILHOM U MPAKTUYECKOUN ACATEILHOCTH 00YUYarOIINXCS
B MIPOIECCE peanu3aluu 00pa3oBaTeIbHON JEATEIbHOCTH, B TOM YHCIIC B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HAaHMUS OOYYalOIIMMHCS CBOMX KOHCTHUTYLHMOHHBIX IIpaB U 0OS3aHHOCTEM,
YBAKEHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS] O COLIMAIBHBIX HOpMaxX W MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUU B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPH CO3JaHUH YYEOHBIX
MPOEKTOB, PEIIEHWU YYEOHBIX M TIO3HABATENBbHBIX 3aJ]1a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOM NESITEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY UM HAYUYHOMY HACJIEIHI0 OT€UYECTBEHHOMN
XUMUU;

YBKEHUS K MIPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO MPUIIOKEHUS
XUMUH, OCO3HAHHS TOTO, YTO JIaHHBIE HAYKH €CTh PE3yJIbTAT JIUTECIBbHBIX HAOIIOICHUIA,
KPOIMOTJIMBBIX KCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeCca M I[03HABATEJIbHBIX MOTHBOB B IMOJYYEHUU U TOCIECAYIOIIEM aHAJIU3e
WH(pOpMAITH O TIEPEIOBHIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;



CIIOCOOHOCTH OIICHUBATh CUTYyallMM, CBS3aHHbIE C XUMHYECKHUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPHUILIEH C MO3HIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

4) popMmupoBaHus KyJIbTYPbl 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M 06e30macHoro obpasa >KU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

COOJII0/IeHUs MpaBuJl 0€30MacHOro OOpalIeHus ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU, B TPYIOBOU JNEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH MPAaBWJI WHIAUBUIYAIBHOIO W KOJUIEKTUBHOTO O€30MacHOro
NOBEAECHUS B CUTYAILUSIX, YTPOXKAOUINX 310POBBIO U KU3HU JHOJEH;

OCO3HAHMS MOCJEICTBUIN U HETPUATUS BPEAHBIX MPUBBIUEK (YHIOTPEOICHUS aTKOTOJIS,
HApPKOTHKOB, KypeHHUSI);

S) Tpy10BOr0 BOCIIMTAHMSL:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIENOBATEIBCKONU JESITEIbHOCTH,
0OILIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIBHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHHM NPAKTHUYECKUX 3a/1ad COUHUAIBHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEHHIO MTPO(PECCUIl Pa3IuYHOro poaa, B TOM YUCIE Ha
OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBHAYaJIbHON TpaeKTOpUH oOpa3zoBaHUs,
Oyayuieil mpodeccun U peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, MHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU  1I€JIECOO0OPAa3HOr0  OTHOLIEHUS K MPHUPOAE KaK  HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAaHUsl  TJIOOAJIBHOTO  XapakTepa  SKOJOTHYECKHX  NpoOJeM,  BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLUANBHON CPEbL;

OCO3HAHUSI HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTHKEHUN XUMHUU JJIs PELICHUs
BOIIPOCOB PAILMOHAIIBHOIO MTPUPOOINOIB30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBUN, IPUHOCAIINUX BPE OKPYKAIOIIEH MPUPOJHOU CpeIe,
yMEHUs MPOTHO3UPOBATH HeOJIaronpusTHHIE AKOJIOTUYECKHE MOCJIEJICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJM4yusl Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJbTYPHI, OIbITA
JEATEIIBHOCTH SKOJIOTMYECKOM HAIpPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBaTbCSA HMH B
NO03HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLMAIbHOM MPAKTHUKE, CIOCOOHOCTH U YMEHHUS
aKTUBHO MPOTUBOCTOSTH UAEOJOTUH XeMOPOOUH;



7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PpAa3BUTHA HAyKU H
OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHHUS CHEUM(PUKUA XUMHUHM KaK HayKd, OCO3HaHMs €€ poiu B (HOPMUPOBAHUU
palMOHAJIBPHOIO HAYYHOTO MBIIUIEHUS, CO3/aHUU IIEJIOCTHOIO IMPEJICTaBICHUS 00
OKpY’KarollleM MHUpE KaK O €JIMHCTBE MNPUPOJbI M YeNIOBEKa, B TMO3HAHUHM MPHPOIHBIX
3aKOHOMEPHOCTEW U peLICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHUHU ISl COBPEMEHHOW LIMBWIM3ALMU: B €€
IYMaHUCTUYECKOM HAIPABIEHHOCTH M Ba)XHOM POJIM B CO3JaHMM HOBOM 0Oasbl
MaTepUaIbHOW KYJBTYpbl, B PEHIEHUH TJI00aNbHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUSA
YeJIOBEYECTBA — ChIPbEBOM, SHEPTETUUECKOMN, MUILEBOI U HKOJIOTUYECKON O€30MacHOCTH, B
pPa3BUTHH MEAMIMHBI, OOECIIEUYEHWH YCIOBHM YCHEIIHOTO Tpyda M 3KOJOTHYECKH
KOM(pOPTHOM KU3HU KaXA0r0 YieHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IMOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOIb30BATh MOIyYaeMble 3HAHUS
JUIsl aHanu3a U OOBACHEHMs SIBJICHUM OKPYKAIOIIET0 MHUpPA U TMPOUCXOAUIMX B HEM
U3MEHEHUH, YMEHHUsI J1eJ1aTh 0OOCHOBAaHHBIE 3aKJIIOYEHHS HA OCHOBE HAy4YHBIX (DAKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMUMHUUYECKUE 3HAHMS JJIs PEIICHUs
npo6JieM B PeabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON I€ATEITbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY O0Opa30BaHHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN IO XUMHUH B COOTBETCTBUU C >KM3HECHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Ppa3iIMYHbIX cdepax MnpodeccCuoHaTbHON
NeSATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HAYMMBIE 711 (POPMHUPOBAHUS MHUPOBO33PEHUS O0YJAFOIIMXCS MEXAUCITUTUTHHAPHEIC
(MexXmpeaMeTHbIC) 00IIeHAyYHBIE TIOHATHS, OTPAYKAIOIINE IIEIIOCTHOCTh HAYYHOU KapTHHBI
MUpa U CTIeNU(PUKY METOOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHs, SBICHHUE, MPOIECC, CHUCTeMa, HAy4YHBIN (haKT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTD, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOTIOICHNEe, N3MEPECHHE, SKCIIEPUMEHT U
ApyrHe);

yHUBEpCalIbHBIC  y4cOHBIC JeHcTBHS  (TO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
peryisaTuBHBIE), oOecreunBammme (HopMupoBaHne (YHKIIMOHATLHON TPAMOTHOCTH U
COIMAIbHON KOMITETCHIIUH 00YyYaIOInuXCs;



CIOCOOHOCTh  OOY4YaIOIIMXCSl HKCIOJB30BaTh OCBOCHHBIE MEXAMCLUUIIIMHAPHBIC,
MHUPOBO33PEHUYECKNE 3HAHUSI U YHUBEpCAJbHbIE y4eOHbIE NEHCTBHS B MO3HABATEIBHON U
COLMAJIbHOM ITPAKTHKE.

MeTtanpeameTHble pe3ysbTaThl OTPa)XarOT OBJAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA

1) 6a30Bble JJOruvYecKmne JaecTBUSI:

CaMOCTOATENHLHO (POPMYJIMPOBATh U AKTyaIU3UPOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpENENATh LN NESITEILHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTB PE3yJIbTAThl IECITEIBHOCTH C IOCTABJIECHHBIMU LIEISMU;

WCIIOJIb30BaTh MPHU OCBOEHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIEHUS: BBIACIATh
XapakTepHble NPU3HAKKW TOHSATUA W YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIL30BaTh
COOTBETCTBYIOIIUE MOHATHUS JIJIs OOBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAaHUSI U KPUTEPUM Jis KJIacCU(UKAIMU BEIIECTB M XUMHUYECKUX
pEeaKLHnii;

YCTaHAaBJIMBATh PUYNHHO-CIIEICTBEHHBIE CBS3U MEXKY U3yYaEMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHUS (MHAYKTUBHBIC, NEIyKTUBHBIC, O AaHAJOTHUH),
BBISBJISIT  3aKOHOMEPHOCTH W TMPOTUBOPEYUST B  paccMaTpUBAEMbIX  SIBICHUSX,
(bOopMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B TIPOLIECCE TMO3HAHUS WCIOJIb3YyEMblE B XHWMHHU CHMBOJIMYECKHE
(3HAKOBBIC) MOJENHU, MPeoOPa3OBHIBATh MOJICTLHBIC TPEICTABICHUS — XUMHYECKUN 3HAK
(cuMBOJI) 3J€MEHTa, XUMHU4YecKas (opMysa, ypaBHEHHWE XUMHYECKOW peakluu — TpHU
pelIeHUr YYeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC
MOJEIbHBIE MTPEACTABIICHHS JJIS1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB U3y4a€MbIX BELIECTB
Y XMMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUH;

dbopmynIHpoBaTh 1€MW W 3a7a4d UCCIEIOBAHUS, MCIOJb30BaTh IOCTABJICHHbIC U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSL TUIOTE3bl IO TMPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYXKICHUM;

BJIaJICTh HABBIKAMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS M TMPOBEJACHUS YUCHUYECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAOMIOIaTh 3a XOJOM  MpoIlecca,
CaMOCTOSITEJIbHO TTPOTHO3UPOBAThH €ro pe3yibTaT, (OpMyIUPOBAaTh 000OIIEHNS W BHIBOJIBI
OTHOCUTEITFHO JTIOCTOBEPHOCTH PE3YyJbTAaTOB HCCIIECIOBAHUS, COCTABJIATh OOOCHOBAaHHBIN
OTU€T O MPOJICIIAaHHOM padoTE;



npuoOpeTaTh OMBIT YYCHUUYECKOM HCCIIEeN0BAaTENbCKON U MPOEKTHOW NEATEIbHOCTH,
IPOSBJISITH COCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IMTOMCKY METOJIOB pElICHUs
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B ITO3HAHHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3NMYHBIX HCTOYHHMKAX HH(OpManuu (HaydyHO-TIOMYJIsIpHAs
JUTEepaTypa XUMHUYECKOTO COJEpKaHus, CIpaBOYHbIE MocolOus, pecypchl HHTepHera),
aHAIM3UPOBATh MH(POPMAIMIO PAa3IMYHBIX BUIOB M (OpPM MpENCTaBICHUS, KPUTUUYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyIMpoBaTh 3ampoCchl U MPUMEHATh Pa3IMYHbIE METONbI MPU MOUCKE U OTOOpE
uHpOopMaIu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONPeNeIEHHOIO TUIIa;

pruoOpeTaTh OIBIT MCIIOJIb30BaHUS UH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJbHYIO (DOpMY MpeAcCTaBlIeHUs HHPOpMaLUU
(cxembl, rpadvKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KAaueCTBE CpPEIACTBAa MpU paboTe ¢ XUMHUYECKOU
uH(popMaluel: NPUMEHITh MEXIPEAMETHbIE ((PU3MUYECKHE W MaTEeMaTHYECKUE) 3HAKU M
CUMBOJIBL, (hOpPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIATHOCTH.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe 1eiCTBHSA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUaIoTa U/Uin
JIMCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO
BBITIOJIHECHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYNaTh C TPE3CHTAIlMeH  pe3yibTaTOB  IIO3HABATEIBHOW  JICSITEIIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJHECHUU
XUMUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW padOThl TO HCCIEIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, peau3ali y4eOHOro MpoekTa, U (HOPMYIUPOBATH BBIBOJBI IO
pe3yabTaTaM TPOBEAEHHBIX HCCICAOBAHMA IyTEM COTJIACOBAHMS TIIO3HMIMA B XOJE
00Cy>JIeHHs] 1 OOMEHA MHEHUSIMU.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

CaMOCTOSITEJIbHO  IUIAHUPOBAaTb M OCYILIECTBIATH ~ CBOK)  IIO3HABATEJBHYIO
NeSATEILHOCTD, OTpeiessis e€ e U 3a7a4i, KOHTPOJIUPOBATh U M0 Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh TMPEJIAaracMblii aJITOPUTM JEHCTBUNM TIPH BBITIOJIHEHUH YYE€OHBIX U



UCCIIEIOBATENbCKUX 3a]a4, BBIOMpaTh HamOojee 3(PGEeKTUBHBIN CHOCOO HMX pEIIeHUs ¢
y4€TOM TMOTyYeHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYUIECTBJIATH CAMOKOHTPOJIb IE€SITEIIbBHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

IMMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIC Pe3yNbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMUHU Ha yTiayOJIEHHOM YpPOBHE
Ha YpPOBHE CpeAHEero oOmiero oOpa3oBaHUs BKJIIOYAIOT crHelupuyecKkue g y4eOHOTO
npeaMera «XHUMHs» Hay4yHble 3HAaHUS, YMEHUS M CHOCOOBI JEUCTBUII 1O OCBOCHHIO,
WHTEPIPETAUA ¥ TTPEOoOPa30BAHUI0 3HAHWM, BUBI JACATEIBHOCTH IO MOJTYYECHUIO HOBOTO
3HAHUS U MPUMEHEHUIO 3HAHUW B PA3JIUYHBIX YUEOHBIX CUTYalUsIX, @ TAKKE B PEabHbBIX
KU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C XuMueH. B mporpamme mo XuMuM TpeIMETHbIE
pe3ybTaThl MPEACTABICHBI [0 TOAAM U3yUEHHUS.

10 KIIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMUsh» OTPa)aroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O MECTE W 3HAYCHUH OPraHUYECKON XUMHUHU B
CHUCTEME €eCTECTBEHHBIX HayK U €€ poJid B OOECINEUEHUH YCTOMUYUBOTO Pa3BUTHUS
YEeJOBEYECTBA B PEIICHUM MPOOJEM HKOJOTUUECKON, DHEPreTHUYeCKO | MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUHA HOBBIX MaTE€PHAJIOB, HOBBIX MCTOYHUKOB
DHEPruM, B OOECIEUYCHHH PAIMOHAIIBHOTO MPUPOJOIOIb30BaHusA, B (OpMUpOBaAaHUU
MHUPOBO33pEHUSI U OOIIEH KyJNbTyphl YEJIOBEKA, a TAKXKE IKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOUIIEHHS K CBOEMY 3J0POBBIO U ITPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMON XMMHMYECKHX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
MOHSATHUS — XUMHUYECKUN 3JIEMEHT, aTOM, PO M IJIEKTPOHHas 000JjiouKa aTtoma, S-, p-, d-
aTOMHBIC OpOWUTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHUS aToma, THOpHIU3aIius
aTOMHBIX OpOWTaNeil, MOH, MOJIEKYJa, BaJIEHTHOCTb, JJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasi CBsI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN OOBEM, YIJIEpOIHBII
CKeJeT, (PyHKIMOHAJIbHAs TPYINa, paaukan, CTPYyKTypHble ¢Gopmyibl (pa3BEPHYTHIE,
COKpaIllEHHbIE,  CKEJETHbIE),  HU30MEpPUsl  CTPYKTypHass U  IPOCTPAHCTBEHHAs
(reomeTpuueckasi,  ONTHUYECKasl), W30MEPbI, TOMOJIOTMYECKHH  psAl, TOMOJIOTH,
YIJIEBOJOPOIbI, KHUCIOPOA- M a30TCOAEPKAIIME OPraHUYECKUE COEAUHEHHS, MOHOMEDP,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAWHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon . . MenaeneeBa, Teopust CTPOCHUSI OPraHUYECKUX BEILIECTB A.
M. BytiepoBa, 3aKOH COXpPaHEHHUS MACChl BEILECTB, 3aKOH COXPAHEHUS W MPEBpaALICHUS
SHEPIUM MPU XUMUYECKUX PEAKUIUSX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BbIK XHMUH,
MHUPOBO33pPEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE TOHUMAaHUS TPUIUHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX  SIBJICHWM; TMPEJCTABJICHUS O MEXaHM3MaX XHUMHUYECKHUX PEaKIlui,
TEPMOJUHAMHYECKUX W KUHETHYECKHUX 3aKOHOMEPHOCTAX HX IMPOTEKaHUs, O B3aUMHOM
BJIUSIHAYA aTOMOB W TPYNI aTOMOB B MOJIeKyJaX (MHIYKTUBHBIA U ME30MEPHBIN 3(PhEKTHI,
opueHTanThl | u |l pona); dakronornueckue cBeACHUS O CBOMCTBAX, COCTABE, MOJTYUYECHUN U



0€30macHOM UCIOJIb30BAaHUN BOKHEUININX OPTaHUYECKHUX BEIMIECTB B OBITY U MPAKTUIECKOM
NEATETLHOCTH YEJIOBEKa, OOIMMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO MPOM3BOJACTBA (Ha
IpuUMeEpe MPOU3BOICTBA METAHOJIA, IEPEPaOOTKH HEDTH);

chOpPMHPOBAHHOCTh YMEHHWH: BBISBISATH  XapakTEpHbIE MPU3HAKU  TOHSTHIM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOLIUE MOHSATHUS MPU OMMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAUHEHNN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMUMHYECKYI0 CHUMBOJMKY JJii COCTAaBJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (OpMYyNl OpraHUYeCcKUx
BEIIECTB;

COCTABJISITh yPAaBHCHUS XUMHUYECKUX PEAKIMA W PACKpPhIBaTh WX CYIIHOCTH:
OKHCJTUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKIIMA TIOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO
OalaHca STUX pEaKIui, peakiuié MOHHOTO OOMEHAa MyTEM COCTaBJIEHUS UX TMOJIHBIX H
COKpalIEHHBIX HOHHBIX YPaBHEHU;

W3TOTABIMBATh MOJEIN MOJICKYJI OPTaHMYECKUX BEMISCTB I WMJUTFOCTPAIlUH WX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMHPOBAHHOCT,  YMCHHW: YyCTaHABIHMBATh  MPHUHAUICKHOCTh  HM3yYCHHBIX
OpraHUYEeCKUX BEHIECTB MO UX COCTABy M CTPOCHUIO K OMPENEIEHHOMY KIacCy/TpyIie
COCIMHEHMM, JaBaTh WM Ha3BaHUs 1o cucreMmarudeckor HomeHkiatype (IUPAC) u
NPUBOJNTHh TPHUBHATIBHBIC HA3BAaHUSA JUIA OTACIBHBIX TMPEACTABUTEIICH OPTraHUYCCKUX
BEIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TIUIEPHUH, dTHJICHIJIMKOIb, (EHOI, (OpMABIACTH]I,
aleTanbIeTU/l, alleTOH, MypaBbUHAsl KUCIIOTA, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAS,
NaJbMUTUHOBAS KHUCJIOTHI, TJMUIMH, ajJaHWH, MalbTo3a, (PYKTO3a, AHWUIUH, TUBUHMUII,
U30IPEH, XJIOPOTPEH, CTUPOI U IpyTHe);

c(OpPMHPOBAHHOCTh YMEHHS OIPEACIIATh BUJ XUMHUYECKOH CBS3M B OPraHUYECKUX
COCTMHECHMSIX (KOBAJICHTHAS U MOHHAS CBS3b, G- U T-CBS3b, BOJIOPOIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITH TTOJIOKEHUSI TEOPUH CTPOSHUS OPTraHUYECKUX
BemecTB A. M. bytiiepoBa m1i1st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
U CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHUU XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3UYECCKUE H
XUMUYECKAE CBONCTBA THUMUYHBIX MPEACTABUTEICH Pa3IWYHBIX KJIACCOB OPTaHMYECKHX
BEII[ECTB: AJIKAHOB, IHUKJIOAJIKAHOB, AQJIKCHOB, aJKaJUEHOB, AJKUHOB, apOMaTHYECKUX
YTJIEBOJOPO/IOB, CIMPTOB, albJACTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBHIX U
CIIOKHBIX 3(PHPOB, KUPOB, HUTPOCOSTUHEHNH U aMUHOB, aMUHOKHCIIOT, OCITKOB, YTJIEBOJIOB
(MOHO-, M- W TOJMCAXapuIOB), WUTFOCTPHPOBATH TCHETHYCCKYIO CBS3b MEKIYy HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMNA C MCTOIB30BAaHUEM CTPYKTYPHBIX
dopmyur;

chOpPMHPOBAHHOCTh yYMEHUS TOATBEPKIATh Ha KOHKPETHBIX NPHUMEPAX XapakKTep
3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHMYECKUX COSIUHEHUN OT KPAaTHOCTH U TUTIA



KOBAJEHTHON CBSI3U (G- U T-CBA3HM), B3aMMHOTO BIUSHHUS aTOMOB W TPYII aTOMOB B
MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOYHUKU YTIEBOJOPOIAHOTO ChHIPHS
(HedTh, IPUPOJHBINA Ta3, YroJib), CIOCOOBI €r0 NMepepadOTKU U MPAKTUIECKOE TPUMEHEHNE
IPOAYKTOB NEPEPaOOTKY;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHMNA O €CTECTBEHHO-HAYYHBIX METOJaX
NMO3HaHUs — HAOMIOACHUM, W3MEPEHUHU, MOJETHPOBAHUH, JKCIEpUMEHTE (peajbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSATh 3T 3HAHMS,

C()OPMUPOBAHHOCTb YMEHMSI MPHUMEHITh OCHOBHBIE OIEPALUU MBICIUTEIBbHON
JESATEIIbHOCTH — aHAIM3 U CUHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMATU3ALIMIO, BBISIBJICHHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3eW — JJI1 HM3YyYEHHUS CBOMCTB BEIIECTB W XHUMHUYECKUX
peaKkuuu;

C()OPMUPOBAHHOCTb YMEHMMW: BBISBIATH B3aUMOCBSI3b XMMHMYECKHUX 3HAHUU C
HNOHATUAMU M TPEACTABICHUSMHU JPYIMX €CTECTBEHHO-HAyYHBIX IMPEAMETOB Uil Oosee
OCO3HAHHOTO TOHUMAHMs CYIIHOCTH MAaTepUalIbHOTO €IWHCTBA MHpA, HCIOJIB30BATh
CHUCTEMHbBIE 3HAHHUS IO OPraHUYECKOM XUMHUHM [JIsi OOBSICHEHHS W TPOTHO3WPOBAHUS
SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

C()OPMUPOBAHHOCTb YMEHHI: MPOBOAUTH Pacu€Thl MO XUMHUYECKUM (opmynam Hu
YPaBHEHUSAM XUMHYECKHX pPEAaKIUil C HCIOIb30BaHUEM (PU3NUYECKUX BEIMYMH (Macca,
00BEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacuéThl MO HAXOXKICHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA 1O H3BECTHBIM
MacCOBBIM  JIOJISIM ~ XMMHMUYECKHUX JJEMEHTOB, MpPOJIYyKTaM CropaHus, IUJIOTHOCTU
ra3z000pa3HbIX BEICCTB;

C()OPMUPOBAHHOCTh YMEHHUI: NPOTHO3UPOBATH, AHAJIU3UPOBATb U OIIEHUBATH C
NO3ULUNA HKOJIOTMYECKON O€30MacCHOCTU TMOCHIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
JIeSITEIbHOCTH YeJIOBEeKa, CBSA3aHHOM C MepepaboTKOM BEIECTB, UCTIOIh30BATh MOTYYCHHBIC
3HAHUA JUISL IPUHSATHS TPAMOTHBIX pEUIeHUH MPoOIeM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

C(OPMUPOBAHHOCTh ~ YMEHHI: CaMOCTOATEIbHO IUIAHUPOBaTb W IPOBOAUTH
XUMHYECKUNA HSKCIIEPUMEHT (TIOJydyeHHEe W HW3YYeHHE CBOICTB OPraHWYECKUX BEIIECTB,
KauyeCTBEHHBIE PEAKIMU YTJIEBOJOPOJIOB PAa3IUYHBIX KIACCOB U KHUCIOPOJCOIEPKAIINX
OPTraHMYECKHUX BEIIECTB, pEIIEHHUE OSKCIEPUMEHTANBHBIX 3aJad 10 PAaclo3HABaHUIO
OPraHMYECKHX BEIIECTB) C COOIFOACHHUEM IPaBHII 0€30IMacHOTr0 OOpalieHus ¢ BEIIeCTBAMHU
U 1a00paTopHbIM 000pyAOBaHUEM, (HOPMYIUPOBATH 1I€NIb MCCIEAOBAHUS, MIPEICTABIATH B
paznuuHOil  QopMe pe3ynbTaThl OKCIEPUMEHTa, aHaJIM3upoOBaTh U OIEHUBATh HX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOJI01aTh MpaBUiIa HKOJIOTUYECKHU 11€TIECO00PA3HOTO MOBEACHUS B OBITY U TPYJIOBOU
JESITEIbHOCTH B II€JIIX COXPAaHEHHUsSI CBOETO 3/I0POBBS, OKpPYKAIOIIEH MPUPOJAHON Cpeasl U
JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABaTh OMACHOCTh TOKCUYECKOTO JEUCTBUS HA KUBBIE OPTraHU3MBbI OITPEICITIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHANMM3UPOBATh  I1€JIECOO0OPA3HOCTh, TPHUMEHECHHS OPTaHWMYECKHX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH 1I€JICHANPABICHHBIN OMCK XUMHYECKON
uHOpMAIIM B PA3IUYHBIX HCTOYHWMKAX (HAaydyHas ©W Y4YeOHO-HAay4dHas JHTEpaTypa,
cpenctBa MaccoBol wmHGopmaruu, WMHTEpHET W Apyrue), KPUTHYECKH aHAJIU3UPOBATh
XUMUYECKy0 HHMOpMaluio, mnepepadarbiBaTh €€ M HCMOJb30BaTh B COOTBETCTBHHU C
MOCTaBJICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3yabTaThl OCBOEHHUS Kypca «OOmas M HEOpPraHWYeCKas XUMUSD)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O  MaTepUaJbHOM  €IWHCTBE  MHpa,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUW IIPUPOJIbI, O MECTE€ M 3HAYECHUU XUMHHU B
CHUCTEME €CTECTBEHHBIX HAYK U €€ POJIK B 00ECIICUCHUHN YCTOMUUBOTO Pa3BUTHS, B PELICHUU
npoOJieM 5SKOJOTMYECKOM, HSHEPreTUYeCKOM M THUIEeBOM O€30MacHOCTH, B Pa3BUTHUH
MEJIUIIMHBI, CO3/IaHUM HOBBIX MAaTEPHAIOB, HOBBIX MCTOYHUKOB PHEPTHHU, B 0OECIICUCHUU
palMOHAJIBHOTO IIPUPOJIONOIL30BaHUSA, B (OPMHUPOBAHMH MHPOBO33PEHUS U  OOIIEH
KYJbTYphl UEJIOBEKa, a TaKKe DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;

BJIAJICHUE CUCTEMON XMMHYECKHX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS — XUMHUUYECKUN 3JIEMEHT, aTOM, SJIpO aToMa, M30TOIbI, AJICKTPOHHAs 000JI0YKa
atoma, S-, P-, d-aToMHBIC OpOHMTallM, OCHOBHOE U BO30Y)KIEHHOE COCTOSHHS aToMa,
TUOpHIN3ALIHS aTOMHBIX opOuTae, HOH, MOJICKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIICHUS, XUMUYECKas CBsA3b (KOBAJICHTHAs, HOHHAs,
MeTaJJTMYecKasi, BOJIOPOJIHAS ), KpUCTAIIMYECKAsl peIIéTKa, XUMUUECKask Peakiiusi, pacTBop,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTBI, SJICKTPOJUTHYECCKAS TUCCOLMALINSA, CTENEHb AUCCOLUALNH,
BOJIOPOJIHBIN TTOKa3aTellb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(P(HEKT XUMHUECKOMN
pEaKLMK, CKOPOCTh XMUMHUYECKON PEAKIMHU, XMMHUYECKOE PABHOBECHE; TECOPUU U 3aKOHBI
(Teopusi BJIEKTPOIMTUYECKOW AuccolManuu, nepuoanyeckuit 3akon .M. Mengeneesa,
3aKOH COXPAaHEHMS MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUMU IPU
XUMHUUYECKUX PEaKIUAX, 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIINX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUHM, MUPOBO33PEHUYCCKUE 3HAHUS, JICKAIUE B
OCHOBE TMOHUMAHUSI MPUUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJICHUW; COBPEMEHHBIE
MPEJICTABICHUSI O CTPOEHHWHM BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJSIDHOM U
HA/IMOJICKYJIIPHOM ypPOBHAX; IMPEJICTABICHUS O MEXaHU3MaxX XHUMHUYECKUX PpEaKLHi,
TEPMOJUHAMUYECKAX U KMHETUUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKAHHS, O XUMHYECKOM
PaBHOBECHH, pacTBOpax M JUCHEPCHBIX CHCTEMax; (DAKTOIOTHYECKHUE CBEICHHUS O
CBOWCTBaxX, COCTaBe, IMOJYy4YeHMHM U  0O€30MacHOM  HKCIOJIb30BAHUM  BaKHEHIITUX



HEOPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOW NEATEIbHOCTH YeNOBEKa, OOIIMX
HayYHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

cOPMHPOBAHHOCTh, yYMEHHWM: BBIABIATH  XapakKTEPHBIC TMPU3HAKK  TIOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MMOHATHS MIPU ONUCAHUU
HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILICHUMN;

cOPMUPOBAHHOCTh ~ yMEHHSI  HCIOJB30BAaTh  XWMHUYECKYI0  CHMBOJHKY IS
cocTaBiieHUs] (OpMyJT BEIIECTB M YpPAaBHEHUN XMMHUYECKUX PEAKIUI, CHCTEMATHUECKYIO
HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ICJIbHBIX BEIIECTR;

cOpPMHUPOBAHHOCTh YMEHHUSI ONpENENATh BAJEHTHOCTh U CTEMEHb OKHUCIICHUSA
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX, BUJI XUMHUECKOW CBS3U (KOBAJICHTHAs, NOHHAS,
MeTauInYecKasi, BOJOPOAHAS ), TUIl KPUCTAJUIMYECKOW PEIIETKN KOHKPETHOTO BELIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMUYECKOM CBS3M M THMNA KPUCTAUIMYECKOM pEmETKH, OOMEHHBIi W JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBS3H;

c(OpPMHPOBAHHOCTh YMEHUM: KJIAaCCU(ULIHUPOBATh: HEOPTAHMUYECKUE BEILECTBA MO UX
COCTaBy, XHMMHYECKHE PEaKUMH IO Pa3IUYHbIM [pU3HAKaM (YUCIYy U COCTaBy
pearupyromux BEeUIeCTB, TEINIOBOMY 3P (EKTy peaklny, U3MEHEHUIO CTEIEHEW OKHUCIIECHUS
AJIIEMEHTOB, OOPAaTUMOCTH, YYaCTHIO KaTallu3aTopa U JIPYTue); CaMOCTOSITENbHO BHIOMpATh
OCHOBaHMS M KPUTEPUHU IS KJIaCCU(BUKAIIMN U3yYaeMbIX BEIIECTB M XUMUUECKUX PEaKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKpbIBaThb CMBICI Iepuogaudeckoro 3akoHa J[. U.
MengeneeBa W JEMOHCTPUPOBATH €ro CHCTEMATHU3UPYIOIIYI0, OOBACHHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIINU;

C()OPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOECHUE aTOMOB HU
MOHOB XMMHUYECKHX 3JIEMEHTOB NEPBOrO—4ETBEPTOrO MepruoioB Ilepuonnueckoil cHCTEMBI
JA.N. MenneneeBa, UCNONb3ys MOHATUSA «OHEPrETHUYECKHME YPOBHM», «IHEPreTHUYECKHUE
TIOJTyPOBHIY, «S-, P-, d-aTOMHBIE OPOUTAINY», KOCHOBHOE U BO30YKIEHHOE DHEPTETUICCKUE
COCTOSHUSI aTOMa»; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHUMHUYECKUX
AJIEMEHTOB UM UX COCIMHEHUHU Mo nepuonam u rpynnam llepmogmueckon cucremsr /. U.
MenpeneeBa, BaJIEHTHbIE BO3MOKHOCTH AaTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS HX
3JIEKTPOHHBIX 000JI0UEK;

c(OpPMHPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBa BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATHh CYIIECTBOBAHUE TIE€HETUYECKON
CBSA3U MEXIy HEOPraHMYECKMMH BEIECTBAMM C MOMOILIBIO YPABHEHHI COOTBETCTBYIOIINX
XAMUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh yMEHUs pacKpbIBaTh CYILIHOCTb: OKHUCJIHUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTaBJICHMSI AJIEKTPOHHOIO OajaHca 3THX
peakiuii; peakiii MOHHOTO OOMEeHa MYyTEéM COCTaBIICHUS WX TOJHBIX U COKPAIIEHHBIX
WOHHBIX yPaBHEHUH; PEaKIMi TUIIPOJIN3a; PEaKIMid KOMIUIEKCOOOpa3oBaHus (Ha MpuMepe
T'HIPOKCOKOMITIIEKCOB IIMHKA U alTFOMHUHMS);



c(hOpPMHPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peaknuii ¢ y4éTOM HMX JHEPTeTHUYCCKHX XapaKTEPUCTHK, XapaKTep U3MEHEHHUS CKOPOCTH
XUMUYECKON pEeakmuy B 3aBUCHMOCTH OT pa3IMYHBIX (HaKTOPOB, a TaKKe XapakTep
CMEIIEHUSI XUMUYECKOTO0 PaBHOBECHS TOJ1 BJIMSHUEM BHEUIHUX Bo3nencTBui (mpuHimn Jle
[laTenne);

chOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XHUMHYECKUE PEaKIMH, JeKallne B
OCHOBE TPOMBINIJICHHOTO TIONYYCHHUsS] CEPHOM KHCIOTHI, amMMHaka, OOIIHWe Hay4HbBIE
OPUHIUIIBE XUMHYECKUX MPOU3BOJICTB; 1I€I€CO00PAa3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX
BEI[ECTB B MMPOMBILIJICHHOCTU U B OBITY C TOYKH 3PEHUSI COOTHOLIEHUSI PUCK-TI0/Ib3a;

chOpPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUN O METOJIaX HAy4YHOro IO3HAHUSA
SIBJICHUW MPUPOJABI — HAOJIOJICHHE, U3MEPEHHE, MOJICIIUPOBAHKE, SKCIIEPUMEHT (pealibHbIN
Y MBICJICHHBIN), UCITOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMCHUS NMPUMCHSTh 3TH 3HAHUS
IpU  DKCIEPUMEHTAIBHOM HCCJICIOBAHUM BEIIECTB M ISl OOBSCHEHUS XUMHUYECKUX
SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJIC, MPAKTUUYECKOM JIEeATEIHHOCTH YelloBeKa U B
MMOBCEIHEBHOM YKU3HH;

COPMHPOBAHHOCTh YMEHHUS BBIABISITH B3aMMOCBSI3h XHMHYECKHUX 3HAHUHA C
MOHATHUSAMH W TIPEICTaBICHUSAMH APYTHX €CTECTBEHHO-HAYYHBIX IMPEIMETOB ISl OoJiee
OCO3HaHHOTO MOHUMAHMS MaTePUATILHOTO €AMHCTBA MUPA;

chOpPMHUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHI: C UCIOJB30BAaHUEM TOHATUN
«MaccoBas JI0JIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHIICHTpPAIUs»; MAcChl BEIIECTBA
Wi 00bEMa Ta3a MO M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WIM O0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB; TEIJIOBOTO d(PdekTa peakiuu; 3Ha4eHUus: BOJIOPOIHOTO
MOKa3aTeliss PacCTBOPOB KUCIOT W IEJIOYEH C M3BECTHOW CTEMEHBIO JAMCCOIMAIIMH, MacChl
(0OBbEma, KonMMUYecTBa BEIIECTBA) MPOJYKTAa PEaKIUU, €CIU OJHO M3 MCXOJHBIX BEIIECTB
JJaHO B BHUJIE€ pAcTBOpa C OMPEACIEHHOW MAaCcCOBOWM J0JIEW PACTBOPEHHOrO BEIIECTBA WU
JaHO B U30BITKE (MMEET MPUMECH); JOJIM BBIXOJAa NPOAYKTAa pEeaKkuu; OO0BEMHBIX
OTHOILICHUM T'a30B;

chOpPMHPOBAHHOCTh yYMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN DKCTIIEPUMEHT (MPOBEACHHE PEAKIMi HOHHOTO OOMEHa, MOATBEPKICHUE
KaueCTBEHHOIO0 COCTaBa HEOPraHWYECKUX BEIECTB, OMPEACIICHUE Cpeabl PacTBOPOB
BEIIECTB C MOMOIIBIO HHIUKATOPOB, U3YUCHUE BIUSHUS PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKON peaKlMM, PEIICHUE JKCIEePUMEHTANBHBIX 3aJad mo Temam «MeTramiby u
«Hemeramael») ¢ coOMIOAEHHEM TIpaBU OE30MACHOr0 OOpaIlleHWs C BEIIECTBAMH H
Ja00paToOpHBIM 000pyAOBaHUEM, (OPMYJIUPOBATH IIE]b HCCIEI0BAaHUS, MPEACTABISATh B
paznuuHOi QopMe pe3ysibTaThl DJKCIEPUMEHTA, AaHaJu3UpoOBaTh U OIEHUBATh HX
JIOCTOBEPHOCT;

chOpPMHPOBAHHOCTh, yMEHHWI: COOMIOaTh TpaBWja TOJB30BAHUS XHUMHYECKOM
MOCYJION ¥ JTabOopaTOpHBIM 000pYyI0BaHHWEM, OOpaIieHUs! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHA TIO BBITIOJIHCHHUIO JITAOOPATOPHBIX XHUMHUYECKHUX OIBITOB, JKOJIOTHYECCKU



I€JIECO00PA3HOTO TMOBEACHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B UENAX COXPAHEHUS
CBOET0 310pOBbsS, OKPYKAKOLIEH IPUPOJHOM CpeAbl U JOCTHKEHHS €€ YyCTOMYMBOIO
pa3BUTHsA, OCO3HABAaTh OIIACHOCTb TOKCHUYECKOTO JEUCTBHUS Ha JKUBBIE OpPraHU3MBbI
ONpeeIEHHBIX HEOPraHUYECKUX BEIIECTB, IOHNMas cMblIc nokasarens 1K

c()OPMUPOBAHHOCTh YMEHHI: OCYIECTBIATH LI€JICHANPABICHHBIH TOUCK XUMUYECKON
uHbOpMaIllMd B Pa3IMYHBIX MCTOYHMKAX (HAy4dHass M ydeOHO-HaydHas JHUTepaTypa,
cpenctBa MaccoBod uHpopmanuu, WHTEpHET W apyrue), KPUTHUECKH aHATU3UPOBATH
XMMHUUYECKYI0 HH(OpMaluio, nepepadarbiBaTh €€ M HCHOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1auei.
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3.3 VIIeBOIE 9 http://globallab.org
Hroro no pazneny 41
Pasnen 4. AzoTconepxaiye opraHudecKue coelMHeHus

41 ‘ AMuHBI. AMUHOKHCIIOTBI. benku 12 ‘ http://globallab.org
Hroro no pazgeny 12
Pa3zaea S. BbicokoMoJIeKyJIsIpHBbIE COeINHEHUS

5.1 ‘ BricokoMoneKysipHbIE COCTMHEHUS 6 ‘ http://globallab.org
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpoBbIe
Ne /i P Kounrpoubusie IIpakTHueckue (mipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprannyeckasi xumust
2.1 Hemeramst 31
2.2 Mertanbl 23
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Konrpoasusie IIpakTuueckue Aata tupposkie
Bcero u3ydeHusi  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl

[Ipenmet 1 3HaUYE€HHE OPraHUYECKON XUMUU, http://globallab.org
1 MPEJCTaBICHHE O MHOT000pa3uu 1 1 nenens

OPraHNU4YeCKUX COCTUHEHUIN

DIEKTPOHHOE CTPOEHUE aTOMa yTiiepoJia 1 nenens http://globallab.org
2 (ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS). 1

BanenTHbie BO3MOKHOCTH aToMa yriepoaa

XuMuyeckasi CBsI3b B OpraHM4eCKHUX 1 nenens http://globallab.org
3 COeIMHEHUsIX. MexaHu3Mbl 00pa30BaHus 1

KOBQJIEHTHOM CBSI3H, CIOCOOBI Pa3phiBa

CBA3EH
4 Teopus cTpoeHUST OPTaHUIECKUX 1 2 Henens http://globallab.org

coenquHenuit A. M. Bytneposa

Buasl nzoMepun: CTpyKTypHas, 2 Henens http://globallab.org
5) MPOCTPAHCTBEHHAA. DJIEKTPOHHBIE 3 (HEKTHI 1

B MOJICKYJIaX OPTaHUYECKUX COCTUMHEHUN

[IpencraBienue o K1acCUPUKAITUN U 2 "Henens http://globallab.org
6 cucrematnueckas Homenkiarypa (IUPAC) 1

OpPTaHUYECKUX BEIIECTB
; Krnaccudukanus peakuuii B opraHHYecKoit 1 3 Hemens http://globallab.org

XUMHAH
8 CucreMaTn3aiys 1 0000IIeHre 3HAHMI 10 1 3 Heyens http://globallab.org
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TEMC

10

11

AJKaHBI: TOMOJIOTUYECKHU psiJl, o01Ias
(dhopMyIia, HOMEHKIIATypa U H30MEpus,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI

dusnueckre 1 XUMUYECKHUE CBOMCTBA
AJIKAaHOB

Haxosxxnenue ankanoB B mpupoje. CriocoOsl
MOJIy4YEHHUS U IPUMEHEHHUE alIKaHOB

3 Henens

4 genens

4 gyenens

http://globallab.org

http://globallab.org

http://globallab.org

12

[ukmoankanel: oomiast popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOEHMS U XUMHUUECKHUX CBOMCTB, CIIOCOObI
MOJTyY€HHsI U IPUMEHEHHUE

4 wenens

http://globallab.org

13

Pemenue pacuéTHbIX 3a71a4 Ha OIpe/IeTICHUE
MOJIEKYJISIPHON (pOpMYJIbI OPraHUYECKOI O
BELIECTBA I10 MAaCCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXO/SIIIUX B €70 COCTAB.
Cuctemaru3zaius 1 00001IeHNe 3HAaHUH 110
TeMe

5 Henens

http://globallab.org

14

AJKEHBI: TOMOJIOTUYECKHU psJl, o01Ias
dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEPUs
aJIKEHOB

5 nenens

http://globallab.org

15

16

dusnueckre U XUMUYECKHIE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

CriocoOblI moryueHus 1 IpUMEHEHNE
aJIKEHOB

5 nenens

6 Henens

http://globallab.org

http://globallab.org
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[Tpaktuyeckas padora Ne 1 o teme 6 Henmens
17 "[TonyueHue 3TUICHA U H3yYCHHE €TO
CBOMCTB"
Pemenue pacu€THbIX 3a7a4 HA ONpeiesieHre 6 Henens http://globallab.org
18 MOJICKYJISIPHON ()OPMYJITBI OPraHUIECKOTO
BelIeCTBa
AJKaJIUeHBI: CONPSIKEHHBIE, 7 Henens http://globallab.org
19 W30JIMPOBAHHBIC, KyMYJIHPOBAaHHBIC.
OCo0OEHHOCTH AICKTPOHHOTO CTPOCHHMS
20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX 7 Henens http://globallab.org
JTCHOB
21 CriocoObl 1oJIy4eHUs U IPUMEHEHUE 7 venens http://globallab.org
aJIKa/IneHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01Ias 8 Henens http://globallab.org
99 (dbopMyITa, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,
(u3uvecKue CBONCTBA
23 XHUMUYECKUE CBOMCTBA aJTKMHOB 8 nestena http://globallab.org
24 KauecTBeHHBIE peakIy Ha TPOHHYIO CBSI3b 8 nenens http://globallab.org
25 CriocoOrl MosTy4eHus U IpUMEHEeHUe 9 Henens http://globallab.org
QIIKUHOB
26 Pemrenne 3amad: pacu€Tsl N0 ypaBHEHHIO 9 Henens http://globallab.org
XUMHYECKON peaKIiu
97 CucremaTHu3alis 1 0000IIeHHe 3HAHUH 110 9 Henens http://globallab.org
TeMe
28 ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast 10 menens  http://globallab.org

(dbopMyIa, HOMEHKIIaTypa. DNEKTPOHHOE U
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MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT
OcH30I1a U TONTyOoJ1a, UX (U3HIECKUE
CBOMCTBA

29 XUMHUYECKUE CBOWCTBA aPEHOB: PEAKLIUU 10 memens  http://globallab.org
3aMeICHHUS
XUMHUECKUE CBOMCTBA apEHOB: PEAKIINU 10 wemensa  http://globallab.org
30 MPUCOENHECHHUS, OKMCIIEHUE TOMOJIOTOB
OeH3oma
31 Oco0eHHOCTH XMMHYECKHUX CBOMCTB 11 menens  http://globallab.org
cTHpOJIa
Permenre pacyéTHBIX 3a1a4 Ha OIpEJIEIICHIE 11 memens  http://globallab.org
32 MOJICKYJISIPHON (pOPMYJTBI OPTaHUIECKOTO
BEIIIECTBA
33 CriocoObl 1oJTyueHust 1 IPUMEHEHUE apeHOB 11 menens  http://globallab.org
34 [eHeTHYECKAs! CBSI3b MKy PA3THIHBIMH 12 menens  http://globallab.org
KJIacCaMH YTJICBOZOPOJIOB
PacuéTel 10 ypaBHEHUSM XUMUYECKUX 12 memens  http://globallab.org
35 peaknuii. Cuctemartusaius u 00001eHne
3HaHUH 1O TeMeE
36 [Tpupoansiii ra3. [lonyTHble HeTAHBIE Ta3bI 12 menens  htp://globallab.org
37 KameHHBIH yroJib 1 IPOIYKTHI €0 13 wenens  http://globallab.org
nepepadoTKu
Hed b 1 criocoOb! €€ nmepepaboTKu. 13 wemens  http://globallab.org
38 [TpumeHeHHe TPOTyKTOB epepaboTKU
HeTH
39 ['eneTHueCcKas CBSI3b MEXKIY pa3IHYHBIMU 13 wemensa  http://globallab.org

KJIaCCaMH YTJIEBOJIOPOIOB



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

40

["amoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOEHHE; pEeaKluu
3aMelleHus TajoreHa

14 wenensa

http://globallab.org

41

JeiicTBue menouen Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JITaJIOT€HAIIKAHOB C MarHUEM U LIMHKOM

14 wenensa

http://globallab.org

42

43

CucremMaru3anys 1 00001IeHe 3SHAHUH 110
pazzneny "Yriesonopoast”

KontponbHas paboTa mo teme
"YraeBonopoab"

14 wenens

15 umenens

http://globallab.org

44

HPCHCHBHBIC OIHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKUH psii, oO1ast popmya,
CTPOCHHE MOJIEKYJI, U30MEPHH,
HOMEHKJIATypa, KJIaCCH(PHUKAIIHS,
(busnveckne CBOMCTBA

15 "enensa

http://globallab.org

45

XHAMHYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

15 menens

http://globallab.org

46

47

CriocoObl oryueHus 1 IpUMEHEHUE
OJTHOATOMHBIX CITUPTOB

ITpocTbie 3¢upbl: HOMEHKIIATYpa U

U30MepHsi, 0COOCHHOCTU (PU3UUECKUX U
XUMHYECKHX CBOWCTB

16 nenens

16 nenens

http://globallab.org

http://globallab.org

48

MHOFO&T OMHBIC CHI/IpTI)IZ OTUJICHIJINKOJIb U
TIIALEPHH, X (PU3NYEeCKHe U XUMHUYECKUE
CBOMCTBA

16 nenens

http://globallab.org

49

CriocoOrl MosTy4eHus U IpUMEHEeHUe
MHOI'0aTOMHBIX CIIUPTOB

17 nenens

http://globallab.org

50

@DeHOII: CTPOECHUE MOJIEKYJIBI, (PU3NYECKHE

17 uenens

http://globallab.org
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cBoiicTBa. TOKCHYHOCTH PeHONTA

51 XuMHuYecKue CBOMCTBa (heHoa 17 menens  http://globallab.org

52 CriocoObl ONTy4eHHs ¥ IpUMeHenue GeHona 18 menens  hitp://globallab.org
[IpakTuyeckas pabora Ne 2. Pemenue 18 nenens

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Cruptsl 1 heHosbr"

54 CucremaTu3saius 1 0000IIeHNEe 3HAHUH 110 18 memens  http://globallab.org
Teme
AJNBIETHIBI M KETOHBI: 3JICKTPOHHOE 19 menens  http://globallab.org

55 CTpOCHUE KapOOHUIIBHOM TPYIIIIHI,
rOMOJIOTHUYECKHUE psijibl, 00mias hopmyina,
U30MepUs 1 HOMEHKJIaTypa

56 AnbIeTHIBl ¥ KETOHBI: (PU3HYECKUe 19 Henens  http://globallab.org
CBOWCTBA; PEAKIMH MTPUCOCTUHCHUS

57 Peakiuy OKUCIIEHUS U KaYECTBEHHBIE 19 menenss  http://globallab.org
PEaKIUK albJCTHIOB U KETOHOB

58 CriocoOslI oNTy4eHus albIeTHI0B U KETOHOB 20 menens | htp://globallab.org
OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE 20 memenst | http://globallab.org

59 KHCIIOTBI, 0COOEHHOCTHU CTPOESHHS UX
MOJIEKYJT

60 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX 20 menenst  http://globallab.org
KHCJIOT, UX (PU3NYECKUE CBOWCTBA

61 XUMHYECKUE CBOMCTBA IIPEACIBHBIX 21 menens | http://globallab.org
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT

62 OCO0EHHOCTH CBOMCTB MypaBbUHOM 21 menens  http://globallab.org

KHCJIOThI. MHOTOOOpa3ue KapOOHOBBIX
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KHUCIIOT

63

Oc00EHHOCTH CBOWCTB: HEMPEAETbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

21 "wenens

http://globallab.org

64

65

ITonsatue o IIPOU3BOJHBIX Kap6OHOBLIX
KHCIIOT

Crioco05b1 MOJIYUCHUA U IPUMCHCHUC
Kap60HOBBIX KHCIIOT

22 "Henensd

22 "Henensd

http://globallab.org

http://globallab.org

66

CrnosxHbie 3()UPBI: TOMOJIOTUYECKUH PSI,
obmrast popmyia, U30MEpHs U
HOMEHKJIATypa

22 "enens

http://globallab.org

67

68

69

du3nyeckne ¥ XUMUUECKIE CBOMCTBA
3¢upoB

Pemrenue pacu€THbIX 3a7a4: 10 YpaBHEHUIO
XUMUYECKOH pPEaKIMH, Ha ONPEICIICHHE
MOJIEKYJISIPHOHM (pOPMYITBI OPTaHUYECKOTO
BEIIECTBA

[TpakTuueckas paborta Ne 3. Pemenue

9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"KapOoHnoBbie kucioTsl. CioxHbie 3pupb"

23 "Henens

23 Henenst

23 Henens

http://globallab.org

http://globallab.org

70

XKupsl: ctpoenue, pusnueckue u
XMMHYECKHE CBOWCTBA (THIPOIIH3)

24 »enens

http://globallab.org

71

Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTAaTKH HECTIPCACIbHBIX ) XUPHBIX KHUCJIOT.
Kupsl B npupoje

24 »enens

http://globallab.org

72

MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX

24 "enens

http://globallab.org
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KHCJIOT, UX MOoIee aecTrue. Ilonsatue o
cuHTeTHYeCKuX Motonux cpeactBax (CMC)

73

74

75

I'eneTnyeckas CBSI3b YIIEBOIOPOAOB U
KHCIOPOACOACPKAIINX OPraHUYECKIX
BEIIECTB

PacuéTel mo ypaBHEHUSAM XUMHUYECKUX
peakuuii

Cucremaruzanusa 1 0000IIeHNEe 3HAHUH 110
TEME

25 "Henens

25 "Henens

25 "Henens

http://globallab.org

http://globallab.org

http://globallab.org

76

OO01mmas XxapakTepUCTUKA YTIIEBOIOB U
Kiaccu(uKanus yrieBo1oB (MOHO-, IU- H
MOJIMCaxapubl)

26 "Henens

http://globallab.org

77

78

Mounocaxapuabl: Gpu3HYeCcKre CBOMCTBA U
HaxO0XJIEHUE B MIPUPO/JIE

HpI/IMeHeHI/Ie T'TFOKO3HI, e€ 3HaueHUE B
KU3HCACATCIBHOCTH OpraHnu3Ma

26 "Henens

26 "Henens

http://globallab.org

http://globallab.org

79

Jucaxapuibl: caxapo3a, MajlbT03a U
nakro3a. Haxoxnenue B npupone u
MIPUMEHEHHE JHCaxapuI0B

27 uenens

http://globallab.org

80

81

[Tonucaxapuasl: CcTpOEHHUE MAaKPOMOJIEKYI,
¢u3nyecKkre 1 XUMHUYECKHE CBONCTBA,
MIpUMEHEHNE

[TousiTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

27uenens

27 "uenens

http://globallab.org

http://globallab.org

82

Pemenue pacueTHBIX 3a7a4 Ha ONIpeIeNieHNe
JIOJIA BBIXOJ1a TIPOJTYKTA PEAKIIUH OT
TEOPETHYECKU BO3ZMOKHOTO

28 "enens

http://globallab.org

83

Cucremarusanys 1 00001IeHUE 3HAHUMT 10

28 "Henens

http://globallab.org
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pazaeny

84

85

86

KonrtponbHast pabora 1o Teme
"Kucnopoacoaepkaiue opraHu4ecKkue
coelMHeHUs "

AMUHBL: K1accupUKAIs, CTPOCHUE
MOJIEKYJI, o01mas (popmyia, usomepus,
HOMEHKJIaTypa U (pU3HUYECcKre CBOMCTBA

XUMUYeCKHe CBOMCTBA aJ'II/I(I)aTI/I‘IeCKI/IX
AdMHHOB

28 "Henens

29 "Henens

29 "Henens

http://globallab.org

http://globallab.org

87

88

89

AHWINH: CTpOEHHE aHWIINHA, 0COOCHHOCTH
XUMHUYECKHUX CBOWCTB aHUJIMHA

CriocoOsl MoNTy4eHus U IpUMEHEHUE
anudaTuyecKux aMHMHOB
AMMHOKHCJIOTBI: HOMEHKJIaTypa 1

nzoMepusl, (pu3ndeckKue CBOICTBa.
OTtnenbHbIE PEACTABUTENN (.-aMHUHOKHUCIIOT

29 "Henens

30 "Henens

30 uenmens

http://globallab.org

http://globallab.org

http://globallab.org

90

XuMHYecKre CBOMCTBA aMUHOKHCIIOT, X
OHOJIOrHYECKOEe 3HAYCHHE aMUHOKUCIIOT.
CuHTe3 ¥ TUIPOJIN3 TIENTHI0B

30 uenmens

http://globallab.org

91

92

93

94

benku kak npupoHbIE TOTUMEPHI;
CTPYKTYpHbI O€JIKOB

XUMHUECKHUE CBOMCTBA OEIKOB

A3OTCO,Z[Cp)KaH_[I/IC IreTCPOUUKIINICCKHUC
COCIUHECHNAI. HYKJ'ICI/IHOBI)IG KHUCJIOTBHI:
COCTaB, CTPOCHUE U Ouojoruyeckas POJIb

[TpakTuyeckas padora Ne 4. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME

31 uenens

31 "enens

31 "enens

32 "Henensd

http://globallab.org

http://globallab.org
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"A30TCcoeprKalIie OpraHn4ecKue
coenuueHus"

95

[IpakTuyeckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4d 10 TCME
"Pacrio3HaBaHne OpraHMYECKUX
coeqrHeHnn"

32 "Henens

96

97

98

KonrtponbHas pabora no teme
"A30TCcoeprKalIie OpraHn4ecKue
coequHeHus"

OCHOBHbBIE OHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U
METO/bl X CUHTE3a —II0JIMMEepU3aLus U
MIOJINKOH/IEHCALIUS

[Tnactmaccel. YTunuszamnus u nepepadboTka

IUTACTHKA. DJIAaCTOMEPHI: HATYypaIbHBIN
CUHTETHUYECKNE KayuyKd. Pe3nHa

32 wenmens

33 "Henens

33 Henenst

http://globallab.org

http://globallab.org

99

BousiokHa: HatypanbHbIE, UCKYCCTBEHHBIE,
cuHreTndeckue. [lonmmepsl crieruanbsHOro
HAa3HAYCHUS

33 Henens

http://globallab.org

100

[IpakTuueckas pabora Ne 6. Pemenue
3KCHepI/IMeHTaHBHI)IX 3a1a4 110 TeMeE
"Pacmio3zHaBanue miacTMacc U BOJIOKOH"

34 uepnens

101

O06o011eHne 1 MOBTOpEeHUE (pe3epB)

34 uenens

102

O600611eHrEe U TOBTOpEHUE (pe3epB)

34 uenens

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
No Jlara nmudpoBbie
Tema ypoxka Kontpoannbie IlpakTuueckue p
n/n Bcero U3y4yeHHus  oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl

Atom. CocTaB aTOMHBIX sfep. XMMUYECKUiA I menens bu6mmoreka IIOK

1 s1eMenT. M30Tomb] 1 https://m.edso0o.ru/00ad9ch2
CTpoeHue DIIEKTPOHHBIX 000JI04€EK aTOMOB, I menens bu6mmoreka IIOK

2 KBAHTOBBIC UHCIA 1 https://m.edsoo.ru/00ad9ch2
Knaccuuxanus XMMUYECKUX DIIEMEHTOB (S-, 1 menens bubmiorexa [IOK

3 p-, d-, f->nemenThr) 1 https://m.edso0o.ru/00ad9ch2
PacrnipeieieHue JIEKTPOHOB 110 ATOMHBIM 2 Hepens bubmmorexa [IOK

4 op6HTATAM 1 https://m.edsoo.ru/00ad9ch2
DneKTpOHHBIE KOHPUTYpAIIUU aTOMOB 2 Henens bubnuotexa [JOK

5) AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edso00.ru/00ad9ch2
COCTOSIHHH
DIeKTPOHHbIE KOH(DUIYPALUK HOHOB. 2 nepens bubmorexa LHOK

0 DIEKTPOOTPUIIATEIIEHOCTD 1 https://m.edsoo.ru/00ad9ch?2
Ilepnonnueckuit 3akoH u Ilepuonnueckas 3 Henend bubmuorexa [IOK

7 cHCTEMa XMMUUYECKUX 3yeMeHToB [[. 1. 1 https://m.edsoo.ru/00ad9cb?2
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3 "Henens bubnmoreka [JOK

8 XMUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1 https://m.eds00.ru/00ad9ch2

MPOCTBIX U CIIOXKHBIX BCHICCTB IO I'pyHIiaM U
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nepuojam

9 CucTemMaTH3alus U 06001IeHNe 3HAHUH 110 3 menens but6morexa [HOK
TeMe https://m.eds00.ru/00ad9ch2
Bunsl xumuueckoii cBsa3u. MexaHu3MEbl 4 yenens bu6mmoreka [JOK

10 00pa3oBaHMs KOBAJCHTHOM CBSI3H. https://m.edso00.ru/00ad9ch2
Bonoponnas cBs3b. MexMOIIEKyIIIpHbIE
B3aUMOJCUCTBUSA
BaneHTHOCTD U BaJICHTHBIE BO3MO>KHOCTH 4 nenens bubnuoreka [IOK

11 aToMOB. CBs3b IIEKTPOHHON CTPYKTYPBI https://m.eds00.ru/00ad9ch2
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

19 IIpescTaBiaeHnsl O KOMIUIEKCHBIX 4 menens bubsuorexa TIOK
COEUHEHMSX: COCTaB U HOMEHKJIATypa https://m.eds00.ru/00ad9ch2
BemectBa MonekynsipHOTO 1 5 Henens bubnuotexa [JOK

13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI https://m.edso00.ru/00ad9ch2
KPUCTAINTIMYECKUX PELIETOK U CBOMCTBA
BELIECTB

14 [ToHATHE O AUCTIEPCHBIX CUCTEMAX. Suenens  bnbnmoreka LIOK
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax https://m.eds00.ru/00ad9ch2
HcTrHHBIE paCTBOPBI: HACBILIEHHBIE U 5 Henens bubmuorexa [IOK

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. https://m.eds00.ru/00ad9ch2
Kpucramnoruaparst

16 Crioco6bl BEIPOKEHUS KOHIIEHTPALMH 6 menens  bubmuorexa [IOK
PACTBOPOB https://m.edso00.ru/00ad9ch2
Pemenue 3ama4d ¢ HCHOJIB30BAHUEM TTOHATUI 6 Henens bubnmnoreka [JOK

17 "MaccoBast 10J11 pacCTBOPEHHOIO BelecTna', https://m.eds00.ru/00ad9ch2

"MoJIsipHas KOHIEHTparus'"
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Knaccupukanys 1 HOMEHKIATypa 6menens  bnbmiorexa [IOK
18 HEOprAHIECKIX BELIECTS https://m.eds00.ru/00ad9ch?2
Cucremaru3anus ¥ 0000LICHUE 3HAHUMH 110 7Twenens  bubmuoreka LIOK
19 TeMe https://m.edsoo.ru/00ad9cb?2
KonrponsHas padora o temam "Ctpoenue 7 Henens
aroma. [leproanueckuii 3aKOH U
20 [Teproandeckasi cucTeMa XUMHUYISCKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"
Krnaccudukanus XaMHYECKUX pEeaKIui B 7 nenens bubmmoreka [JOK
HEOPraHUYECKOW U OPraHUYECKON XUMUHU. https://m.eds00.ru/00ad9ch2
21 3aKOH COXpaHEHMs MAacChl BEILIECTB; 3aKOH
COXPAHEHUS W TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIHIX
29 TemnoBsie 3GPEKTH XUMUIECKUX PEAKIIMH. 8 Heztens E’tI:@_IHOTeKa LHOK
TepMOXHMUHECKHE yPABHEHHS ps://m.eds00.ru/00ad9ch2
23 BbIYHCIIERNS 110 yPABHEHUSAM XUMHYECKUX 8 nenens EESS?E;T:(;i)Sf:};OadQCbZ
peaknuii ¥ TePMOXUMUICCKUM YPABHCHUSIM e '
CKOpOCTh XMMHYECKOU peakinu, eé 8 Henens bubnmoreka [JOK
24 3aBUCHMOCTH OT Pa3JIUYHBIX (PaKTOPOB. https://m.edso00.ru/00ad9ch2
Karanu3 u kaTanuzatopsl
9 Henens bu6mmorexa [JOK
25 ['oMoreHHbIE U TE€TEPOTeHHBIC PEAKITUI https://m.eds00.ru/00ad9ch?2
[TpakTrueckas padota Ne 1 mo treme "BnusHue 9 Henens
26 pa3IUuYHBIX (PAKTOPOB HA CKOPOCTH

XUMUYECKON peakuuu"
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OGpaTiMble U HEOOPATHMBIE PEAKIIUH. 9menens  Bubmiorexa LIOK

27 XiMutecKoe paBHOBECHE https://m.eds00.ru/00ad9ch2
[Tpaktuyeckas padora Ne 2 o teme "Bnusnue 10 nepens

28 pa3nuYHbBIX (PAaKTOPOB HA MOJIOKEHUE
XMMHUYECKOT0 paBHOBecus"
Dnektponutrueckas auccounanus. CuiabHbIe 10 menenss  bubmuoreka [{OK

29 u cradbie AMeKTpoauThl. CTEeneHb https://m.edsoo.ru/00ad9ch2
JMCCOLIMAITUH
HNounnoe npoussenenune Boabl. Cpesa BOJHBIX 10 mHenens  bubmuoreka [JOK

30 pactBopoB. Bogopoansiii mokaszarens (pH) https://m.edsoo.ru/00ad9ch2
pactBopa
I'maponus coneit. Peakiuu, nporekaroiye B Il mepens  bubmorexa LIOK

31 PACTBODAX SIEKTPOTHTOB https://m.eds00.ru/00ad9ch?2
[IpakTuueckas padora Ne 3 o Teme 11 nepens

32 "XuMHYecKue peakliuy B pacTBOpax
NEKTPOJIUTOB"

33 OKHCIIMTENBHO-BOCCTAHOBHUTENBHBIE PEAKIIHH. Il nenens  bubmmorexa LIOK
Baxneiime OKMCINTEIN U BOCCTAHOBUTEIIH https://m.edso0.r/00ad9ch2
MeTo/1 SIEeKTPOHHOTO (371eKTOHHO-HOHHOTO) 12 nepena  bubmnmoteka LIOK

34 Sanarca https://m.eds00.ru/00ad9ch?2

12 Henens  bubnmoreka [JOK
35 DJEeKTPOIIN3 PaCTBOPOB U PaCIJIaBOB BEIIECTB https://m.eds00.ru/00ad9ch?2
12 Henens  bubnmoreka [JOK
36 Pemenne 3a1a4 pa3aimdHbIX THIIOB https://m.edsoo.ru/00ad9ch2
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13 menenss  bubnuoreka [JOK
37 Pemenue 3a1a4 pa3nu4HbIX TUIIOB https://m.eds00.ru/00ad9ch?2
38 CucremaTusanus 1 0600IIEHHE 3HAHUM 110 13 nenens ]:;IGJ_IHOTeKa LOK
Teme "XuMuueckue peaiu” ps://m.edso0.ru/00ad9ch2
39 KonrponsHas pabora o Teme "Xumuueckue 13 nepens
peakuun"
[Tonoxxenue HemetawioB B [lepuoanueckoit 14 venens  bubmuoreka [JOK
40 CHUCTEME XUMHUYEeCKuX 3y1emMeHToB /1. U. https://m.edso00.ru/00ad9ch2
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. du3nueckue cBONCTBAa HEMETAIIOB
m ANIOTpONKs HEMETAJIIOB (Ha IIpUMepe 14 nenens BH6?HOTeKa LHOK
KHCIOpoyIa, cepbl, hocdopa 1 yrieposa) https://m.eds00.ru/00ad9ch2
12 Bozopoa: nonyuenue, pusndeckue u 14 nenens BH6J.IH0TeKa LHOK
XUMHUeCKHe cBOficTBa. THAPH/IBI https://m.eds00.ru/00ad9chb2
["anmoreHsl: HaX0XAEHHUE B IPUPOJIE, CIIOCOODI 15 nenenss  bubnuoreka [IOK
43 MOJIy4eHus, GU3NYECKUE U XUMUYECKHE https://m.edso00.ru/00ad9ch2
CBOMCTBA
I"anorenoBoopoasl. Baxkueiimue 15 wenens | bubmuotexka LJOK
44 KHUCJIOPOJICOACPIKAIINE COCTUHECHUS https://m.edsoo.ru/00ad9cb?2
rajJloreHoB
JlaGopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI 15 wenens | bubmuotexa LJOK
45 IoJTy4eHus rajioreHoB. [Ipumenenue https://m.edso00.ru/00ad9ch2
TaJIOTeHOB ¥ UX COSTMHEHNH
[TpakTuyeckas padora Ne 4. Pemenue 16 nepens
46 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME

"T"anoreus!"
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Kucnopon: naboparopHbie U TPOMBIIIITICHHBIS 16 venenss  bubnmuoreka [JOK
47 CIOCOOBI MOyYeHHUs, PU3nIECKue u https://m.edsoo.ru/00ad9ch2
xuMHuueckue cpoiicta. O30H. [Ipumenenue
KHCIIOpOJia ¥ 030Ha
16 wenenss  bubnmuoreka [JOK
48 Oxcntbl ¥ IEPOKCHIBI https://m.edsoo.ru/00ad9ch2
17 venenss  bubmuoreka [JOK
49 Pemenue 3a51a4 pasiuHbIX THIIOB https://m.edso0.ru/00ad9ch2
Cepa: HaxOX/ICHHUE B IPUPOJIC, CITOCOOBI 17 nenens  bubnuoreka [JOK
50 MOJNTy4YeHHs, GU3NIECKUE U XUMHUYECKHUE https://m.eds00.ru/00ad9ch2
CBOICTBA
17 nenens  bubnuoreka [JOK
51 Ceposozopos, cybQubt https://m.edso0.ru/00ad9ch?2
52 Kucnopoacoaepskalme COeIMHEH S CEPBL. 18 menenst  bubmuotexa [IOK
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI https://m.eds00.ru/00ad9ch2
[IpakTuueckas padora Ne 5. Pemenue 18 nenens
53 SKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u
e€ coeuHeHus"
A3BOT: HaX0XJICHHE B MPUPOJIC, CITOCOOBI 18 memenst  bubnmoreka [JOK
54 MoJTy4eHusl, GU3NYECKUEe U XUMUYECKHE https://m.eds00.ru/00ad9ch2
CBOMCTBAa. AMMUAK, HUTPH/IBI
E6 Kucnopozcoaepskalye coeJMHEHNS a30Ta. 19 nenenst  brbmmotexa LIOK
Oco0eHHOCTH CBOMCTB a30THOM KHUCIIOTHI hitps://m.eds00.ru/00ad9ch?2
56 [IpuMeHEHUE a30Ta M €r0 COCAUHEHUI. 19 menenst  bubmuorexa IIOK

A3OTHBIE y100peHHS

https://m.edsoo.ru/00ad9cb2
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dochop: HaAXOKACHHUE B IPUPOJIC, CIIOCOOBI 19 mvenenss  bubnuoreka [JOK

57 MoTy4YeHus1, (U3NIECKUE U XUMUICCKHE https://m.edsoo.ru/00ad9ch2
cBoiictBa. Dochuas u hochun

- Oxcusl pochopa, pocdopcoaepxariue 20 menens | Bubmuorexa LIOK
kucnotel. Comu pochopHOI KUCTOTHI https://m.eds00.ru/00ad9ch2

59 IIpumenenue gocdopa 1 ero coeMHEHUI. 20 nenenst  bubmuorexa [IOK
®ocdopubie yroopeHus https://m.edsoo.ru/00ad9ch2
[IpakTuueckas pabora Ne 6. Pemenue 20 Henens

60 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T U
docdop u ux coequHCHUS"
Yriepo/: HaX0XKIECHHUE B IPUPOJIE, 21 megens  bubmmoreka [IOK

61 AJUTOTPOITHBIE MOTU(PUKALINK; PU3HIECKHUE U https://m.edsoo.ru/00ad9ch2
XUMHYECKHE CBOICTBA, MPUMEHEHHE

62 Oxcup yraepoga(ll), oxcun yriepona(1V), 21 menens  bubmioreka IIOK
YTONbHAS KHCIIOTA U €8 COIH https://m.edso0o.ru/00ad9ch2

21 megenss  bubmmoreka [{OK

63 Pemenwie 3a1a4 pa3muIHBIX THIIOB https://m.edso0.ru/00ad9ch?
KpemHuuii: HaxoxaeHue B pupojie, CocoObl 22 wenens  bubmuotexa [JOK

64 MoJTy4eHusl, GU3NYECKUe U XUMUYECKHE https://m.edso00.ru/00ad9ch2
CBOMCTBA

65 Oxcun kpemuust(1V), KpeMHHEBas KHCIIOTA, 22 mepenst | bubmoteka LIOK
CHIIMKATEL https://m.edso00.ru/00ad9ch2

66 [IpuMeHeHne KPEMHHMS U €70 COETMHEHHIA. 22 mepenst | bubmmoteka LIOK

CTGKJIO, €ro nNoJiy4eHuc, BUJibl CTCKJIa

https://m.edsoo.ru/00ad9cb2
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23 Henenss | bubnmoreka IIOK
67 Peruenne 3a/1a4 pasinyHbIX THIIOB https://m.edsoo.ru/00ad9ch2
68 Cucrematu3anus U 0600IEHNE 3HAHUM 110 23 mentenst - bubmaorexa TIOK
reme "HemeTtamis:" https://m.edso00.ru/00ad9ch2
69 Kontponbnas padota mo teme "HemeTamibr" 23 nenens
20 AHamms3 pe3yabTaToB KOHTPOJILHOM paboThI, 24 mentenst - bubmaorexa TIOK
KOPPEKIIHS OMHOOK https://m.edsoo.ru/00ad9ch2
[Tonoxxenue metaiuioB B Ilepuoanyeckoii 24 wenenss  bubmmoreka [JOK
71 CUCTEME XUMHUYECKUX DJIEMEHTOB. https://m.edsoo.ru/00ad9ch2
OcoOeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB
29 OOGmme GusrvecKkne CBOMNCTBA METAILIOB. 24 menenst  bubmuotexa [IOK
[IpuMeHEeHHE METAIIOB B OBITY U TEXHUKE https://m.eds00.ru/00ad9ch2
25 nwenens  bubmmorexka [JOK
73 Cnnassl MeTaiioB. Kopposust metannon https://m.eds00.ru/00ad9ch?2
25 nwenens  bubmmoreka [IOK
DJIEKTPOXUMHUYECKUH P HATPSIKEHHI 25 menenss | bubmmoreka [JOK
75 MeTauioB. O0IMe criocoOb! MOTydYeHUs https://m.edsoo.ru/00ad9ch2
METaJIJIOB
O6mas xapakrepucTuka MetamioB |A-rpymnmsl 26 negenss  bubnuorexa [IOK
76 [Iepnonnueckoi CHCTEMBI XUMUYECKUX https://m.edso00.ru/00ad9ch2

areMeHTOoB. HaTpuii u kanuii: monydeHue,
¢buznyeckre 1 XUMHUYECKIE CBOMCTBA,
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IMPUMCHCHUC MTPOCTHIX BCIICCTB U UX

COEIMHEHUI
Oo6mas xapakrepuctuka metamioB HA- 26 wenenss  bubmuoreka [JOK
rpymms! lleprpoauyeckoi cucTemsl https://m.eds00.ru/00ad9ch2
o XUMHYECKUX IJIEMEHTOB. Maruui u KaJblUid:
noJiyyeHue, PU3NIecKue U XUMUIECKHE
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U
UX COeOUHEHNN
26 menenss  bubmmoreka [JOK
78 KécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs https://m.eds00.ru/00ad9ch2
29 AJIOMUHMIA: TIOJTy4€eHUe, PUIMIECKHE U 27 nenens ]f?tI:fsJ'I/Ij;T:cI;si)cI)lS/I;OadQCbZ
XMMHYECKHE CBOMCTBA, IPUMCHCHUEC — :
AMpoTepHbIe CBOICTBA OKCHJIA U THJIPOKCUA 27nenenss  bubmmotexa [JOK
80 ATFOMHHUS, THIPOKCOKOMILIEKCHI ATFOMHHUS, https://m.edso0.ru/00ad9ch?
UX IPUMEHEHHE
27 menenss | bubnumoreka [JOK
81 Pemenue 3ana4 pa3nn4HbIX TUIIOB https://m.eds00.ru/00ad9ch?2
[IpakTuueckas padora Ne 7. Pemenue 28 nenens
82 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTtaisl IN1aBHBIX oarpymnm"
OO6mr1ast XxapaKTepUCTHKA METAIIJIOB TTOOOYHBIX 28 menenst | bubnmoreka [JOK
83 noarpynn (b-rpynn) Ilepuonndeckoii https://m.edso00.ru/00ad9ch2
CUCTEMbI XUMUYECKUX JIEMEHTOB
84 PusnuecKne 1 XMMHYECKHE CBOMCTBA Xpoma 28 mepenst | bubmmoteka LIOK

u €ro COGHHHCHHﬁ, X IPUMCHCHUC

https://m.edso0.ru/00ad9ch2
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Baxkneiimue coelnHeHUs Maprasiia. 29 menens  bubmmotexa LJOK

85 [Tepmanranat kayius, €ro OKUCIUTEIbHbIC https://m.edso00.ru/00ad9ch2
CBOMCTBA
du3nyecKre 1 XMMUYECKHEe CBOMCTBA kKejle3a 29 Henenss | bubnmoreka [IOK

86 u ero coequHeHui. [loyuenne u npuMeHeHne https://m.edsoo.ru/00ad9ch2
CIUIaBOB jKeJie3a

87 du3nuecKue U XUMUIECKHE CBOHCTBA MEIA U 29 menens  bubmuorexa [IOK
€8 COEIMHEHMA, 1X TIPHMEHEHIE https://m.edsoo.ru/00ad9ch2
dusnueckre 1 XUMHUECKHE CBOMCTBA IIMHKA U 30 menens  bubmumoreka [JOK

88 €ro COCIMHCHUH, NX IPUMEHEHHE. https://m.edsoo.ru/00ad9cb?2
['apoKCOKOMITIEKCHI ITMHKA
[IpakTuueckas padbora Ne 8. Pemenue 30 Henens

89 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Mertasibl TOOOYHBIX MOArpymm"”

30 menenss  bubmmoreka [JOK

90 Pemenwie 3a1a4 pa3TnIHBIX TUIIOB https://m.edso0.ru/00ad9ch?

o1 OGo6LIeHNE ¥ CHCTEMATH3AIUS H3yYEHHOTO 31 menens  bubmuoreka LIOK
MaTepuana o Teme "MeTams" https://m.edso00.ru/00ad9ch2

92 Konrponsnas padora no reme "Mertasibr" 31 nenend

03 AHanus pe3ysIbTaToB KOHTPOIIBHOM paGoTEL, 31 mepens  bubmuorexa LIOK
KOPPEKIIHS OMHGOK https://m.edso00.ru/00ad9ch2
Ponp xumun B 00ecrieyeHu YCTOWYHUBOTO 32 wenens  bubnmoreka [JOK

94 pa3BuTus yesnoBeuecTBa. [loHsATHE O HAYUHBIX https://m.edso00.ru/00ad9ch2
METOJIaX UCCIIeIOBAaHUS BEIIECTB

95 HayuHble pUHIUIIBI OpraHU3aIAH 32 nenens | bubmiorexa LIOK
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XUMHUYECKOTO MTPOU3BOICTBA.
[TpombInIeHHBIE CITOCOOBI TTOTYYSHUS
Ba)KHEHIIINX BEIIECTB

https://m.edsoo.ru/00ad9cb2

XUMHUYECKOE 3arps3HEHNE OKPYIKAFOIIEH 32 mepens  bubmuoreka LIOK

96 CPEJIbl ¥ €ro TIOCTEICTRHS 1 https://m.edsoo.ru/00ad9ch?2
XuMUS ¥ 310pOBbE YENIOBEKA. JIEKapCTBEHHBIE 33 mepens  bubmuoreka LIOK

97 cpesIcTBa 1 https://m.edsoo.ru/00ad9cb?2
Xumus muny. Poib XUMUH B 00eCIieueHUN 33 memens | bubmmoreka LHOK

98 [IMIEBOl Ge30macHOCTH 1 https://m.edsoo.ru/00ad9cb?2
KocmeTnueckue u nap@roMepHble CpeCTBa. 33 menens | bubmuorexa IIOK

9 BEITOBAS XM 1 https://m.edsoo.ru/00ad9cb2
XuUMHS B CTPOUTENBCTBE M CETHCKOM 34 mepens  bubmuorexa LIOK

100 XO3SHCTRE 1 https://m.edsoo.ru/00ad9cbh2
34 menens  bubmmoreka [JOK

101 O0o01eHre 1 TIOBTOPEHKE (Pe3epB) 1 https://m.eds00.ru/00ad9ch?2
34 menens  bubmmoreka [JOK

102 O06o01eHre 1 TIOBTOPEHKE (PE3epB) 1 https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102


https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJAUYECKOE OBECIMTEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

o Xumus (yriyoneHusiii ypoBenb) Epemun B.B., Ky3pmenko H.E., Tepenun B.1.
Jlynun B.B. / on pen. Jlyauna B.B. OO0 "JPODA" 2019

e Xumus (yriryoseHnsii yposenb) Epemun B.B., Ky3emenko H.E., Jlpoznos A.A. ,

Jlyaun B.B. /Tlox pexn. JIyauna B.B. OOO "IPO®A" 2020

METO/IUYECKHUE MATEPUAJIBI IUISI YUUTEJIA
1) Meroanueckoe nmocobue. Xumus.10-11 kimaccel yriy0néHabii ypoBeHb(2023 1)

2) MeTonuueckre peKOMEH 1AMy [0 OPTaHU3aIuy TPUOOIIIEHUST 00yYarOIIXCsI
00111e00pa30BaTeNbHBIX OPraHu3aIuil K TPAAUIIMOHHBIM POCCUUCKUM IIEHHOCTSIM B XOJI€
YPOUHOH AEATENbHOCTH.

3) MeTtoanueckne peKOMEH IAIUH 110 OPTaHU3aIliN JOMAITHEeH y9eOHO paboThI
o0yuaronmxcs o01e00pa3zoBaTeIbHBIX OpraHu3aIui

4) MeToanueckre peKoOMEeHAAaIuuY 10 OpraHu3ay y4eOHOM MpOeKTHO-
UCCIIEIOBATENLCKON JEATEILHOCTH B 00pa30BaTENbHBIX OPraHU3aIHAX

5) [Nonoxenune o enMHBIX TPEOOBAHMIX K YCTHON M MUCHbMEHHOM peyr 00y4daroImxcs

6) [TonoxxeHue o MopsIKe BECHUS TETPAJCH 10 MpeaMeTam

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1) BuptyanbHble 1a00paTOpHbIE U MPAKTUYECKHE pabOThl HA YIITyOJI€HHOM YPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHUs

2) Meroaudeckue KeHUChI I OCHOBHOTO OOITIETO 00pa30BaHUS: CIIOKHBIC BOITPOCHI
MPEToIaBaHusl YICOHBIX MPEIMETOB

3) bubnuoteka [JOK

4) PDIII
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