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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma 1o XMMHU Ha YpOBHE CpeIHEro oO0uiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
oOpa3zoBanun B Poccuiickoit ®enepauun», TpeOOBaHMI K pe3yiabTaTaM OCBOEHUS
dbenepanbHOil 00pazoBaTebHON TMporpaMmbl cpenHero obdbimiero odbpazoBanus(DOIl
COQO), mnpencraBienHsix B DenepanbHOM TrocyJapcTBEHHOM 00pa30BaTEIbHOM
cranaapre COO, ¢ yuérom Konuenuuu npenogaBaHust y4eOHOro npeaMera «XuMUs»
B oOpa3oBareibHBIX oOpranuzanusax Poccuiickoit ®Denepauuu, pean3yromux
OCHOBHBIE 00pa30oBaTeNbHBIE MPOrpaMMBbl, M OCHOBHBIX NOJIOKeHHH «CTpaTeruu
pa3Butusa BocrnuTtaHuss B Poccuiickoit ®enepaumu Ha nepuoa o 2025 rompax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE yriayOJaEHHOTO U3y4YEeHHs 3aHUMAET BaKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro obpazoBanus ydamuxcs 10—11 knaccoB. M3ydyenue npenmera,
peanuszyemoe B ycnoBusX AuddepeHuupoBaHHOr0, NPOGUILHOrO 00y4YeHus,
NpU3BaHO O00ECMeunTh O00IIe00pa3oBaTEILHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY
BBIMTYCKHUKOB IIKOJIbI, HEOOXOJIUMYIO JUISl aJanTalMd HUX K OBICTPO MEHSIOMIMMCS
YCIIOBUSM KU3HU B COIIMYME, a TaKKe JJIsl MPOJOJKEHUsST O0yUeHHUsl B OpraHU3aIUaX
npodeccuoHaIbHOrO 00pa3oBaHMs, B KOTOPHIX XHUMHs SBISETCA OJHOM W3
NPUOPUTETHBIX AUCIUILINH.

B nporpamme 1o xumMuu HazHaAUYCHHE MpeAMeTa « XUMUS MOIYydaeT MOoApOOHYIO
UHTEPIIPETAIMIO B COOTBETCTBUM C OCHOBOIOJArammumMu noioxenusmu @I'OC COO
0 B3aUMOOOYCJIOBJICHHOCTH ILI€JieH, COAEpX aHUs, pe3yJbTaToB OOydYeHUs U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB. CBHUIETEIHCTBOM TOMY SIBJISIIOTCS
CJIEIYIOIINE BBITIOTHAEMbIE IPOTPAMMON 10 XUMHUH (DYHKITUU:

e UH(QOPMAIIMOHHO-METOAMYECKAsl,  peanu3anusi  KOTOpoW  oOecredmBaeT
MOJIyYeHUE TPEJCTaBICHUS O IEeNsIX, COAEp)KaHWUHU, OOIeld cTpareruu
oOydeHMsI, BOCIIUTAHMS W Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU IpEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;

e OPraHM3alMOHHO-TUIAHUPYIOIIAsl, KOTOpas NpelyCMaTpHUBAET OIPEICIICHHE:
HNPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEIOBATEIbHOCTH W3Y4YEHUS y4eOHOTO
MaTepHalla, KOJUYECTBEHHBIX U KAUYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIX00B
K (OpMHpOBaHHIO COJEP)KATEIbHONM OCHOBBI KOHTPOJS U  OLEHKHU
o0pa3oBaTeIbHBIX JOCTIXKEHUH O0Oydaromuxcsi B  paMKaXx MTOTOBOIA
aTTecTallMy B pOPME €IMHOTO TOCYIapCTBEHHOTO IK3aMEHA 110 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3YYEHUS] XUMUM:

e YyCTAHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KAHHE, O00s3aTeIbHOE IS
M3y4YeHHUs B paMKax OTIEIbHBIX MPOUIEH, IpeaycMaTpUBaeT paclpeaesieHue
U CTPYKTYpUPOBaHHE €ro IO KJaccaM, OCHOBHBIM COJAEpPKaTEIbHBIM
JUHUAM/pa3aenaM Kypca;



e AT NMPUMEPHOE pacHpelieeHue y4eOHOro BpPEMEHH, PEKOMEHIYyEeMOro s
W3YUYEHUSI OTJCTbHBIX TEM;

e [IpEJIaraeT NPUMEPHYIO MOCIEA0BATEIBHOCTh U3YUEHUsI Y4€OHOTr0 MaTepuaa C
y4€TOM JIOTUKU TOCTPOCHUSI Kypca, BHYTPUNPEIMETHBIX U MEKIPEIMETHBIX
CBS3€EH;

e AT METOAMYECKYIO MHTEPIpETAlMIO IIeJIe M 3ajay M3y4YeHHs MpeaMeTa Ha
yriayOJa€HHOM YpOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero  o0mero  oOpa3oBaHMs,  COAEPKATEIBHOM  XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHUS  OCHOBHOM  0Opa3oBaTelbHOU
IpOrpaMMbl CpeIHEro 001ero 00pa3oBanus (JINYHOCTHBIX, METANPEIMETHBIX,
MpPEAMETHBIX), a TaKXKe C yU€TOM OCHOBHBIX BUJOB Y4EOHO-TIO3HABATEIHHBIX
JeNUCTBUIN 00y4aroIIerocs Mo OCBOEHUIO COJEPKaHUS MPEMETA.

[lo BceM Ha3BaHHBIM TO3UIMSAM B TMpOrpamMMe IO XHUMHUHU TMPEayCMOTpeHa
PEEeMCTBEHHOCTh ¢ OOy4YeHHEM XMMHUHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHMS.
3a mpedenaMu  YCTAaHOBJIEHHOM  IpOrpaMMoOM MO  XUMHHM  00s3aTelbHOMN
(MHBapHaHTHOW) COCTABIISIIOLIEH COJEPKaHUs Y4EOHOro peIMeTa « XUMHUS» OCTaETCs
BO3MOXXHOCTb  BbIOOpa €ro BapHaTHUBHOM COCTaBISAIONIEH, KOTOpas JOJDKHA
OTIPEJIENSITHCS B COOTBETCTBUM C HAIIPaBICHUEM KOHKPETHOTO poduiisi 00ydeHusl.

B cooTtBercTBUM ¢ KOHIENTYalIbHBIMU NOJIO)keHUsIMU PI'OC COO 0 HazHaueHUU
npeaMeToB 0a30BOro M yriayOn€HHOro ypoBHEHW B cucteme AuddepeHInpoBaHHOTO
oOy4deHHs Ha YPOBHE CpPEeJHEro oOIero 0opa3oBaHus XUMHUS Ha YPOBHE yriiyOnEHHOTO
U3YUYEHUs HaNpaBJEH Ha pealn3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TaroM
NOJIYYeHUST XUMHUYECKOTO O00pa3oBaHUs B paMKax H3Y4YEHHUs CHEIUATbHBIX
€CTECTBEHHO-HAYYHbIX U XMMHUYECKUX JUCUUIUIMH B By3aX U OpPraHU3alUsIX CPEIHETO
npodeccroHaapHOro oOpa3oBaHus. B 3Toil cBs3u u3ydyeHHEe mpeaMera «XUMUSI»
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YIITYOJICHHE TEOPETUUECKON U
IPAKTUYECKON IMOJTOTOBKH OOYYarOIIUXCS, BBIOPABIIMX ONPEACIEHHBIM MPODUIIH
oOydeHHs, B TOM YHCII€ C TMEPCIEKTHBOM MOCIEAYIOMIETO MOJYYCHHUS] XUMHYECKOTO
o0pa3oBaHus B OpTaHM3aIUsAX MPoQecCHOHAIBHOTO oOpa3oBanusa. Hapsny ¢ stum, B
ceere TpeboBanuii DPI'OC COO K mIAHUPYEMBIM pe3yjbTaTaM OCBOEHHUS
denepanpHO  00pa3oBaTeNIBHON TIPOrpaMMBl  CpeaHEro oO0Iero oOpa3oBaHUS
U3y4yeHUe npeamera «XuMus» OpUEHTHPOBAHO TAaK)KE HA PEIICHUE 3a]a4 BOCIUTAHUS
M CONHMAIHOTO  pPa3BUTHUS  OOy4aromwuxcsi, Ha  (GOpMHUpPOBaAaHME y  HHUX
OOIIENHTEIUNIEKTYaIbHBIX YMEHUW, YMEHUW paldoOHANIM3AIMKd Y4YeOHOro TpyJa u
00OOMEHHBIX  CMOCOOOB  JACSATENBHOCTH,  WMEKOIIUX  MEXKIUCITUTUTMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapisitomiuMu - ipeaMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOTO HW3YUYEHUS
ABJSIIOTCSL  yrIyOnéHHble Kypchl — «OpraHuueckas xumus» u  «OOmas u
Heopranuueckas xumusi». [lpu ompeneneHun MOAXOJ0B K OTOOPY M CTPYKTYPHOM
OpraHu3aluu COAECPKAHUS ATUX KYpPCOB B MPOrpaMme MO XUMHUHU 33 OCHOBY IMPHUHATHI
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nosioxkenust ®I'OC COO o paznuuusax 0a30BOro U yriayOJ€HHOTO YpOBHEH M3YyUYEHUS
MpeaMeTa.

OcHoBY conepxaHus KypcoB «Opranuueckas xumus» ©u «OOmas wu
HEOpPraHu4vecKas XUMHsS» COCTABIISAET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U YMEHUH,
OTHOCSIIIMXCSI K ©0a30BOMY YpOBHIO M3y4E€HHUs MpeaMeTa. IJTa CUCTEMa 3HAHUM
MOJYYaEeT OMNPENCIEHHOE TEOPETUYECKOE JIOMOJHEHUE, MO3BOJAIONIECE OCO3HAHHO
OCBOMTH CYIIECTBEHHO OOJBIIHNN 00BEM (akToOrMUYecKoro Mmarepuana. Tak, Ha
yrayoJIEHHOM YPOBHE M3yUCHHS MpeaMeTa obecredeHa BO3MOKHOCTh 3HAYUTEIBLHOTO
yBeIUYEHUs 00hEMA 3HAHUM O XMMHUYECKUX AJIEMEHTaX M CBOMCTBAX UX COCAMHEHUU
HA OCHOBE paCHIUPEHUS U YIUIYOJICHUS TPEJCTABICHUN O CTPOSHUU BEIIECTBA,
XUMUYECKOU CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHUSI PeaKIui, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUS XUMUYECKOU KMHETUKH U TEPMOJUHAMUKH. M3yueHne nepuoandeckoro
3akoHa u lleproguueckoil CHUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB O0a3upyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKHX TMPEJCTABICHUSIX O CTPOGHUM aToma.
XuUMHUYeCKast CBSI3b OOBSCHSIETCS C TOYKU 3PECHUS IHEPTeTUUSCKUX U3MECHEHUH mpu e
00pa3oBaHUU W pa3pylICHUH, a TAKKE C TOYKH 3PEHUS MEXaHH3MOB €€ 0Opa3oBaHUSI.
N3yuenne TUTIOB peakiuidi JAOMOJHsAETCS (OpMUpPOBAHUEM TIPEACTaBICHUM 00
AJIEKTPOXUMHUYECKUX MPOLIECCaX U BJEKTPOJIM3€ PaCIJIaBOB U pacTBOPOB BellecTB. B
Kypc€ OpraHM4YeCKOM XUMHUU TIPH PACCMOTPEHHH PEaKIMOHHOM CIOCOOHOCTH
COCIMHEHUN ynemnsieTcs oco0oe BHUMaHUE BOMpocaM 00 3IeKTPOHHBIX 3 dekTax, o
B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJIEp)KaHUE KYpPCOB XMMHH YrITyOIEHHOTO
YPOBHSI M3Y4YE€HUs JUIsl KJIAcCOB ompenenéHHoro npoduis (riIaBHBIM 00pa3oM Ha HX
CTPYKTYpy M XapakTep JOINMOJHCHUH K OOIIedl cucTeMe NpeAMETHBIX 3HAHUH)
OKa3bIBAIOT BIMSHUE CMEXHBbIE peAMEThl. Tak, HanpuMmep, B COAEPKAHUU MpeIMeETa
JUIS. KJIaCCOB XUMHUKO-(GH3UYECKOro mpoduiis OoJblIoe 3HAYeHHE OyayT HMETh
AJMIeMEeHTHl y4eOHOro Mmarepuana mno obmiedt xumuu. [Ipu u3yueHum mnpeamera B
JAHHOM CJydae akIeHT OyAeT cJellaH Ha OONIHOCTh METOAOB IMO3HaHHS, OOIIHOCTH
3aKOHOB W TEOpPHUH B XUMHUU H B (U3UKE: aTOMHO-MOJICKYNISApHAs TEOpHUs
(MonexkynsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MACChl U DHEPTUHU, 3aKOHBI
TEPMOJANHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE.

B 10 ke Bpemsi B cofep:KaHUU IpeaMeTa JJis KIacCOB XUMHUKO-OUOIOTHYECKOTO
npoduiis 6OIBIIHKA yIeTbHBIN Bec OyJIeT UMETh OpraHndeckas Xumus. B aTom ciryuae
MPEIOCTABISETCS BO3MOXKHOCTBH i OoJiee  OOCTOSITEIBHOTO — PacCMOTPEHUS
XAMHYECKOW OpPTraHW3aINK KJICTKH KaK OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM
BXOJST, K NPUMEPY, TaKhe CTPYKTYpHbIE€ KOMIIOHEHTBHI, KaK JHUOUIbI, OEJNKH,
YIJIEBOJIbI, HYKJIEWHOBBIE KHUCIOTHI W Jpyrue. [lpu 3TOM 3HaHUA O cOCTaBe H
CBOMCTBaxX MpEJICTABUTEIEH OCHOBHBIX KIJIACCOB OPraHMYECKUX BEILIECTB CIIyXKaT
OCHOBOM J1J11 U3YYEHUS CYIIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TUIIEBAPCHHUSI.



B nmnnane @opMupoBaHUsST OCHOB HAay4HOIO MHUPOBO33PEHHUS, OCBOCHHS
OOLIIEHAayYHbIX METOJIOB MO3HAHUS M ONBITa MPAKTUYECKOTO NMPUMEHEHHS HAyYHbBIX
3HAHMM U3y4YeHHe npeaMera «XHUMHs» Ha YriayOJI€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSA3SX C Y4YeOHBIMM MpeAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obnactell «EcTecTBeHHO-HayuyHble NpeaMeTb», «Marematuka u
nHpopMatuka» u «PycCKuil sI3bIK U IUTEpATYPay.

[Ipu m3yuyenum ydyeOHOro mpeaMera «XUMHsD» Ha yriayOlIEHHOM ypOBHE TaKxKe,
KaK Ha YpOBHE OCHOBHOT'O M CpeIHero ooluiero oOpazoBaHus (Ha 6a30BOM ypOBHE),
3a/layell MepBOCTENEHHON 3HAYMMOCTHU SIBJISIETCSI (POPMUPOBAHUE OCHOB HAYKH XUMUU
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU J1€ATebHOCTH YeloBeKa
U OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyibTyphl. Pemenue 510l 3amaum Ha
yriayOia€HHOM ypOBHE M3YyYEHHMs MpeAMETa MpEeArnojaraeT peaju3aluio TakKuxX LeseH,
Kak:

e popMupoBaHHMEe  TpEACTAaBICHUN: O  MaTEepUATIbHOM  €IMHCTBE  MHUpa,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SBJIICHUW TPHUPOABI, O MECTe XUMHUHU B
CUCTEME €CTECTBEHHBbIX Hayk U e€ Beaylled poiaud B obOecrnedyeHuu
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEUICHUHU MPOOJIEM IKOIOTHUYECKOH,
HHEPreTUYECKOM U MUILEBOM 0€30MaCHOCTH, B PA3BUTUU MEJIUIIMHBI, CO3IaHUH
HOBBIX MATE€pUAJIOB, HOBBIX HMCTOYHHUKOB OJHEPrud, B OOCCIECUYCHHUH
PaIMOHAILHOTO MPUPOIONOIB30BaHus, B (DOPMHUPOBAHUU MHPOBO33PEHUS U
oOmmiel KyJIbTypbl 4ellOBEKa, a TakKe HKOJOTMYeCKH OOOCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 3I0POBbIO U IPUPOIHON CPENE;

e OCBOCHHE CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XUMHUYECKOW COCTaBISAIOIIECH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA: PyHIAMEHTAJIBHBIX MOHSATUH, 3aKOHOB
U TEOpUM XHMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU BEUIECTBA HA
pPa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaJIMOJEKYISPHOM, O
TEPMOAMHAMUYECKUX M KUHETUYECKMX 3aKOHOMEPHOCTSAX IPOTEKaHUS
XUMHUYECKUX PEaKIHil, 0 XAMUUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX
cucTemax, 00 OOIIMX Hay4HBIX IPUHIUIIAX XUMAYECKOIO TPOU3BOCTBA;

e popMHpOBaHUE Yy 00YUYAIOIIMXCSI OCO3HAHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU [JI1 OOBACHEHMs KIIIOYEBBIX HWIEH U
npoOjieM COBPEMEHHOM XUMHUH, i1 OOBSCHEHUS M MPOrHO3MPOBAHMUS
ABJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPONY; I'PAMOTHOTO pEUICHUS
npo0sieM, CBA3aHHBIX C XWMHEH, TMPOTHO3WPOBAHMS, AHAIM3a W OIICHKH C
MO3UIUN  DKOJIOTUYECKOW  O€30MacCHOCTH  TOCHEACTBUN  OBITOBOM |
IPOU3BOJICTBEHHONW JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C XHUMHYECKUM
IPOU3BOICTBOM, UCIOIb30BAaHUEM U NEPEPaOOTKOM BEIIECTB;

o yTIyOJIeHUE TPEJICTABICHUI O HAYYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX IS
MPUOOPETEHHUs] YMEHUII OPUEHTHUPOBATHCS B MHUPE BELIECTB U OOBSICHEHUS



XUMUAYECKUX SIBICHUN, HUMEIOMIMX MECTO B TMPHUPOJAE, B MPAKTHUECKON
JESTeTbHOCTH U TIOBCETHEBHON KHU3HHU.
B mutane peanu3zanuy mepBoOYEpPEIHBIX BOCIIUTATENBHBIX U PA3BUBAIOIINX (DYHKITHI
LEJIOCTHOM CHCTEMBl CpPEIHEro oOIIero o0pa3oBaHUS NpPU H3YYEHUH MpeaMera
«XuMHS» HA YTIyOJNEHHOM YPOBHE 0COOYIO aKTYaJdbHOCTh MPUOOPETAIOT TaKUE LIETU
W 3a]1a49U, KaK:

¢ BOCIIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBICHUN MPHUPOBI, YBAKEHUS K
mporieccy TBOpUECTBa B OONACTH  TEOPETHYECKMX H  MPHUKIATHBIX
MCCIIEJIOBAaHUN B XUMUH, (HOPMUPOBAHNE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

epDa3BUTHE MOTHBAIMM K OOYYCHHIO ¥ TMO3HAHHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO U CAMOBOCITUTAHHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEUECKIX
LICHHOCTEH;

e Da3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYyadbHBIX M TBOPUYECKUX
criocoOHOCTeM  oOydJaronuxcs, (GopMHUpOBaHME Yy HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa3OBaHWI0O W HENPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCIEIIHON MPOQPECCHOHANPHON M OOIIECTBEHHOW JAESATEIbHOCTH,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 370POBBIO M TIOTPEOHOCTH B 3JI0POBOM
o0Opa3se X13HH,

e popMupOBaHNE YMEHUI U HABBIKOB PA3yMHOT'O IPUPOAOIIONIB30BAHNUS, PA3BUTHE
AKOJIOTHYECKON KYJBTYpbI, MPUOOPETEHUE OIbITa O0OIEeCTBEHHO-TIOJIE3HON
HKOJIOTUYECKOU 1eITeTbHOCTH.

OOmiee 4yMCIO YacoB, MPETYCMOTPEHHBIX JUIsI M3YUYEHHUS XUMHUU Ha YriayOJeHHOM
ypOBHE cpeaHero odmiero obpasoBanus, coctasiser 204 gyacos: B 10 kimacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUS. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoAa. XHMMHYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpouHas cBa3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX coequHeHUuN. MoleKkyaspHble U CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN (PP EKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHoCcTH W KiIaccuUKAIUs OpPraHuYecKux peakiuid. OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPAIICHUID OPraHWYECKUX BEIIECTB IPU HarpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHoB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME Peaklnil pauKaIbHOTO 3aMEILCHMUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoanKkaHoB. CrnocoObl MOJy4YeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusmyeckre CBONCTBA AJIKESHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpPsDKEHHBIX JUeHOB. CrTOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOWMCTBA:  PEAaKIUMU  NPUCOCAMHEHHUS,  JIUMEPH3ALUUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmysa, HOMEHKIATypa U H30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pPEeakUud NPUCOECAMHEHUS, OKUCJIEHHE T'OMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XAMHYECKUX CBOMCTB cTupoa. [Tomumepusarus ctupona. CriocoObl MOTydeHUs 1
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, MUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHns TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, HUAHOTPYIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TP CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEepMaHTaHaTa Kajus, B3aWMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu TUTaCTMAcC, KaydyKoB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHl — ATUIEHIVIMKONb U TIULEepUH. Du3nueckue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HelictBue Ha opranu3M 4enoBeka. C(CrnocoObl MONMYyYEHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiictB (penona. KauecTBeHHble peakiuu Ha (eHos. TokcuuyHOCTh (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. Du3MYECKHE CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUMU, PEaKIUU C Y4acTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonoruyeckuit psia, obmas Qopmyna, uzomepus U
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUPBI B IIPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupudo3a. OuU3ndecKue CBOMCTBA M HAXOXKJICHHE B Ipupoje. DOoToCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccraHaBnuBarmMe 1 HEBOCCTAHABIMBAIOIINE AUCaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
LHEJUTI0NIO3bl.  PU3MYECKMe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAHOJIa C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUlibl (C TUIPOKCUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TemaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekysn, obmas ¢opmysa, U30MepHs, HOMEHKIATypa U (U3UYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeACTaBUTENIb aMHHOB apomaTudyeckoro psnga. CrtpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOKUCI0TEL. HoMeHKknaTypa u uzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUEHHs] BEHIECTB W HX IPEBpaIlCHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicokoMOJIEKYIsIPHBIE COeIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuansl. Ilmactmacchl (TOMUATUIICH, TOJUIPOIMIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONMPEHOBBIN, U30MIPEHOBHIN) U CUITUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MOJUMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmosiekyaspHOi (HOpPMyNbl OpPraHMYECKOTO COCJAMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBS3EH MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajiu3, CHUHTE3, Kiaccuukaius, HaOIOJeHne, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX saep. XUMHUUYECKHUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNEeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKOHA U llepuoguyueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona JI.1. Menzgeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpartHble cBs3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coenHeHUsaX. CocTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHble pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
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MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKHX peakUuil B HEOPraHUYECKON U OpraHMYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PHEeKThl XUMUYECKUX PEAKIIUH.
TepMOXuMHYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutnyeckas aucconuaius. CuwibHbIe W Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEHUTpajbHas,
menounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneiimumue OKHCIUTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJICHUE PeaKIuii HOHHOTO OOMeHa, OnpeeIcHIE
Cpelbl PacTBOPOB C IOMOIIBIO HHIAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuognueckorr cHCTEME  XUMHYECKUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydenue, ¢usndeckne M XHMHUYSCKHE CBOMCTBA: PEaKIMHU C
METAUIAMA UM  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

[amorensl. HaxokneHue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeume KUCI0pOACOASpIKAIINE
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COeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajoreHoB. [[pymMeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxpaenue B TpupoJe, CIOCOOBI TMOJNy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCOThI. [IpuMeHeHune cepol U €€ COEAUHEHNIM.

Azor. Haxoxzaenue B mpupoje, CIOCOObl MONy4YeHUs, (U3HUECKUE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[pruMeHeHue azota
U €ro COeIMHECHUMN. A30THBIE YI0OpECHMUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl TMONydeHUs, (PU3HUUYECKHUE H
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XHMHUUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimeponma(lV), yronpHas kuciiota u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemnuii. Haxoxnaenue B mpupojie, CrocoObl MOJy4YeHHS, (PU3MUECKUE H
xumuyeckue cporcTtBa. Oxcun kpemHusA(lV), xkpeMHHeBasi KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenne mMeraiuioB B Ilepuoanueckor cucreMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmue
¢usnueckre cBoCTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CniaBbl METAILIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmme  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, IAPOMETAJLTYPIusl,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrast xapakrtepuctunka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuili u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHEHUM.

O6mas xapakrepuctuka MetaiioB |lIA-rpynnel [lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaublUi: moJiydeHue, (QPU3NUecKue u
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XUMHUYECKHE CBOWCTBA, MPUMEHEHUE IMPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

AJIOMUHUN: TIOTydyeHue, (GU3NYeCKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTawioB moOouHblx nonarpynn (b-rpymnm)
[Tepunonnueckoi CUCTEMbI XUMUYECKUX AJIEMEHTOB.

®u3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyyeHne u npuMeHEeHUe Xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBAa MapraHiia M €ro COEIUHEHHI.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHul. OKCHUIbI,
rugpokcuabl U cou xenesa(ll) u sxenesa(lll). [Monydenue u mpuMeHEHHE JKee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [I[puMeHenune
UHKA U €r0 COEIUHEHHI.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydeHre oO0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAJUIOB C BOAOW (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTHOHBbl METAJUIOB, B3aWMOJECUCTBHE THUIPOKCUIAOB AIOMHHUS W IHWHKA C
pacTBOpamMu KHCJIOT U ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumun B o0ecrnieueH yCTOMYMBOTO pa3BUTuUs yenoBeuecTna. [lonsatue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [I[poMbIlIeHHBIE CIIOCOOBI MOJMYYEHUSI METANIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCIEACTBHUS.
Ponp xumuu B o0ecrieueHnn 3HEPreTuueckoil 0€30MacHOCTH.
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XuMHus U 340poBbe uenoBeka. JlekapctBeHHble cpexactsa. Ilpasuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poiib XUMUK B pa3BUTUHU METUIIUHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu MUIIEBON 0€30MMacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuiia
0e30MacHOr0 MCHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKkrue U MUHEPaIbHbIE YI0OPEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aiist 3nekTpoHuky. HanotexHonoruu.

PacuétHnie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO M3 YYaCTBYIONIMX B PEAKI[UU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTA
peaKkiuM, €CiIu OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJIM W MOJSAPHOMN
KOHLIEHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA NPOAYKTAa pEaKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Knacce ocyniecTBIsIETCS Yepe3 MCIOJIb30BAaHHE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHHA, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIaccu(UKaIus, NePUOJIUIHOCTD, HAOIIOICHHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®u3nka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, HJIICATBHBIN Tas3,
¢du3nyuecKre BEIMUNHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U ITOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,

PECYPCHI.
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TexHomorus: XumMu4eckas IPOMBIIIIJICHHOCTb, MCTAJUIYPrus, CTPOHUTCIbHBLIC
MaTCpUaJIbI, CEJIBbCKOXO3SIMCTBECHHOE MMpOMU3BOACTBO, IMHIICBAA MPOMBIIIJICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IIPOMBIIIIJICHHOCTD, IMPpON3BOACTBO KOCMCTHYCCKHUX
npemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEAEIEHUIO; HATMUYNE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; ClIOCOOHOCTh CTABUTD LIEJIU U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHOMN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

19



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUHM U TOCIEAYIONIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUIYAIbHOM TPaEeKTOPUHU
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOro OTHOUIEHUS K MNPHUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOJOTNOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaroleM MUpPE KaK O €IWHCTBE NMPUPOJIBI U YeJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHON KyJNbTYpbl, B PEHICHUH TI00aIbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAHHBIE 3aKIIOUECHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON IESITENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.
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METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4yHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHBIE
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OnpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ICATEIBHOCTH C NTOCTABICHHBIMU 1ETISIMU;

UCIIOJIb30BaTh IPH OCBOCHUM 3HAHUM NPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KJIACCH(HUKAIIMU BEIICCTB H
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS;

22



MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHUYECKUX
pEaKLHnii;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS UM TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSA.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMUYECKOW WHPOpMANMEH: TPUMEHITh MEXIpeaAMeTHbIe ((hU3uvecKkue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0JI€ IUAJIOTa U/ WU
JTUCKYCCHH, BBICKA3bIBATh W€, (GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMECH pPE3yJIbTaTOB MO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEILHO UM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJTHEHU U
XUMHUYECKOTO KCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
o pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJACOBAHUS IMO3UIMN B
X0J1e 00CYXJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOK ITO3HABATEIHHYIO
IeSTeNLHOCTh, OMNpeaelsis e€ IeNu MW 3aJadd, KOHTPOJHMPOBATh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TIpeJylaraeMblii  alrOpUTM JIEHCTBUU TIpH
BBIMIOJITHEHUN YYEOHBIX M HCCIIEOBATEIbCKUX 3a/ad, BBIOMpATh HamboJjee
3 PeKTUBHBIN C€MOCO0 MX pemeHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYCCKHX PEAKITHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMEI 110 XUMUU HA yriayOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHWS W MPUMEHCHUIO 3HAHWW B PA3JHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’Ke B PEabHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThbl MPEACTABIEHbI IO T0JaM
W3YUYECHUS.
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10 KJIJACC

[IpeameTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuyeckas XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTepHUaJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPBI
YelloBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CPEJIE;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojovyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3anus aTOMHBIX OpOWTaned, WOH, MOJeKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
rpylmna, paaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHasi M MPOCTPAaHCTBEHHas (reomMeTpuueckas,
ONTHUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS, TEOPHH, 3aKOHBI
(nepuonnueckuii 3axkon J[. VM. MenneneeBa, Teopus CTPOCHHUS OpPTraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpalllCHHs] HHEPrUd TMPHU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XHUMHH, MUPOBO33DEHUYECKUE 3HAHUS, JEXKAIlUe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaKlHi, TEPMOJUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3(pdekTri, opuentantsl | u Il pona);
(akTONOTHYEeCKHE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUIITUX OPraHMYECKUX BEIHIECTB B OBITY M MPAKTHYECCKOU
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAy4YHbIX MPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIMBAaTbUX B3aUMOCBSI3b, HCMOJb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPHU
OMMUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTb YMEHHUIA:
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UCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYI OPTraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKLUUN M PACKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX ~ pEAKIMil  MOCPEJACTBOM  COCTABIICHHMS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB IS WILTIOCTpALUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHaBIMBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYecKMX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJIS OTIEIbHBIX
npe/iCTaBUTENEH OPraHMYeCKUX BELIECTB (ITUJICH, allEeTUJICH, TOIYOJI, TJIMLEPHUH,
ATWJICHIJIMKONb, (eHoJ, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, NTATbMUTHHOBAS KUCJIOTHI,
TJIMLWH, aJdaHuH, MalbTo3a, (QPyKTO3a, aHWIMH, JTUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENENsATh BHUJA XUMHUYECKOM CBS3M B
OpPraHUYECKUX COEAMHEHHUSAX (KOBaJIEHTHAas W HOHHas CBSI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NIPUMEHATH IIOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemniectB A. M. bytnepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX HpPEACTaBUTENEH PpazIUUHbIX
KJIaCCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJbJECTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYKD  CBSI3b  MEXJAY HHMH  YPaBHEHHUAMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUA C€ HCHOJb30BAHUEM CTPYKTYpPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH M THIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;
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c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOJAOPOTIHOTO
Chipbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB TIEpepabOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HAHWS — HAOJIOJICHUH, U3MEPEHUH, MOJICITUPOBAHUN, IKCIICPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS MPUMCHITHOCHOBHBIC OTEPAIIMHA MBICIUTEIHLHOM
AESTeNPHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTeMaTH3aluIo,
BBISIBJICHUE MPUYUHHO-CIICACTBEHHBIX CBSA3CH — JIIT U3YYCHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIIHA;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBJISATH B3aUMOCBSI3h XUMHUECKHX 3HAHHUH C
NOHSTHSMHU W TIPEACTABICHUSAMHU JIPYTUX €CTECCTBEHHO-HAYYHBIX MPEIMETOB IS
0oree OCO3HAHHOTO MOHWMAHHSA CYIIHOCTH MAaTepUAIIBHOTO €IMHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHHS 110 OPraHUYECKOW XUMWH I OOBSCHCHUS H
NIPOTHO3UPOBAHHUS SIBJICHUH, HIMCIOITUX €CTECTBEHHO-HAYYHYIO IIPUPOTY;

c(OpPMHPOBAHHOCTh YMEHHW: TIPOBOJUTH PpAcyEThl IO XUMHUYCCKUM
dopMyiiaM ¥ ypaBHCHHSIM XHMHUYCCKHX PEAKIMHA C MCIOJIb30BaHUEM (PU3HUYSCKHUX
BeNMYUH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAacUEThl MO HAXOXKIECHUIO XUMUYECKON
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3UIUH  DKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIOJIb30BATHIIONYUYCHHbBIC 3HAHUS IS MPUHATUS TPAMOTHBIX PEIICHHM
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN OSKCIEpUMEHT (TIOJy4eHHEe W M3yYCeHHE CBOMCTB OPraHUYeCKHUX
BEIIECTB, KAYECTBEHHBIC PEAKIUU YTIEBOJAOPOJOB PpA3IUYHBIX KJIACCOB W
KHUCIIOPOACOIEP)KAIIUX OPTaHMYECKUX BEIECTB, PEUICHUE JKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
Oe3omacHOro oOpaleHusi ¢ BEHIECTBAMU M JIA0OPATOPHBIM OO0OpPYAOBAHHEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B pasIU4YHON (dopme
PE3YNBTATHI DKCIIEPUMEHTA, AHATM3UPOBATH U OIEHUBATH UX JJOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOMI0IaTh MPaBUJIa IKOJIOTHYECKH IEJIECO00pPa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM NEATEILHOCTA B IEISAX COXPAHEHHSI CBOETO 3J0POBBS, OKPY KAIOIICH
MPUPOTHON CPEIbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;
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OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUSI HA KUBBIE OPraHU3MBbI
ONpPeAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMmbich nokaszarens [1/1K;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIILJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOW MHGOPMALIUK B Pa3IMUHBIX UICTOUHMKAX (HayyHas U y4eOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaIMio, mepepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUI MOPUPOJIbI, O MECTE€ U 3HAYCHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
pPa3BUTHSA, B pEHICHWU TPOOJEeM SKOJOTHUECKOW, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPruHU, B OOECICUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUs M OOIEH KyJIbTypbl delloBeKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO W MPHUPOIHOM

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINe TOHITHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb  OKHCIICHHUS,
XUMHUYeCKas CBA3b (KOBaJieHTHAsl, WOHHAS, METa/UIMUecKas, BOJOpPOIHAs),
KpUCTAJTMYECKas pemérka, XHMHYECKas peakIus, pacTBOpP, AJICKTPOJIUTEHI,
HEIJICKTPOJIUTBI, DJEKTPOJIUTHYCCKAS JUCCOIMAINMS, CTCIEHb JHUCCOIHAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW PeaKIMu, CKOPOCTh XUMHUUECKON peaKIui, XUMHUIECKOS PaBHOBECHC;
TEOPHH M 3aKOHBI (TCOPHs DJICKTPOJUTHYCCKON TUCCOIMAINM, TEPUOIUICCKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAHECHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYCCKHUU SI3BIK
XUMHUH, MHPOBO33PCHYCCKHE 3HAHUA, JICKAIIME B OCHOBE ITOHUMAaHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSAX; IIPEACTABIICHHS O MeEXaHHW3MaxX XHMHYECKHUX
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peakuuid, TEPMOJAMHAMMYECKMX M  KHHETHMYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUs, O XMMHUYECKOM pPaBHOBECHM, PACTBOpPAX U JAUCHEPCHBIX CUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M O€30IacHOM
MCIIOJIb30BaHUU BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NESATENbHOCTH  4YeJIOBeKa, OOMIMX  HAyYHbIX M[PUHLUUIAX  XHUMHYECKOIrO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHMIl: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOIIMUE MOHATHUS MPU
ONMKMCAHUM HEOPTaHUUYECKHUX BEIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOJb30BaTh XMMHUYECKYIO CHUMBOJUKY JJIsi
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEEIIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMMHUECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHMYECKOW CBA3M M THUIA KPUCTAUIMYECKOW pemeéTku, OOMEHHBIH WU
JOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCM(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA M0 UX COCTABY, XUMHUECKUE PEAKIUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEMIOBOMY 3G (eKTy peakuuu, U3MEHEHUIO
CTeTNICHEHl OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3akoHa Jl.
W. MenneneeBa u A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOLIYI0, O0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB II€PBOrO—YETBEPTOrO NEPHOJOB
[leppuonnueckorn  cucremsl  JI.M.  MeHngeneeBa,  WCHONB3ysS  TMOHATHUSA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OO0BSCHATH3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB XMMHUYECKHX D3JIEMEHTOB M HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;

29



c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMH C
MOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA;

c(OPMHUPOBAHHOCTh YMEHUS  PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKUUi MOCPEJCTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX IMOJHBIX U
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTU MPOTEKAHMS
XUMHUYECKUX PEAKLIMI C Y4ETOM HMX DHEPrEeTUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHUS CKOPOCTH XWMHYECKOM pEaKUUH B 3aBUCUMOCTH OT Pa3IWYHbIX
(akTOpOB, a TaK¥Ke XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunnun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEeaKIluH,
JeXanme B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble TMPUHLUINBI XUMHYECKUX MPOU3BOJCTB; 1EJIECO00Pa3HOCTD
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUKHU
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIIGHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIIENOBAHNUN BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKON e TEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSMHU U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBasi JOJIsI BELIECTBA B PACTBOPE» U «MOJISIpHAs KOHLICHTPALU;
Macchl BElecTBa WM 00bEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKUnK; 3HAYEHUS BOJOPOAHOTO IOKA3aTeNsl PACTBOPOB KHCIOT M WIEIOYEU C
U3BECTHOM CTEMEHbIO IUCCOLMAIMK;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOAYKTA PEAKLHH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAaHO B BHUJAE PacTBOpa C
onpeeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJIa MPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;
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c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATENBHO IIAHUPOBATh W MPOBOIUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl PAcTBOPOB BEIIECTB C MOMOIIBI0 HWHIWKATOPOB, H3YUYECHUE BIUSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, pelrieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, (GOpMyIUpOBaThH I€Jdb HCCICIOBAaHUS, MPEICTABISITH B
paznuuHoOi (QopMe pe3yNbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OIICHUBATHHUX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBHITIOJIHEHUIO JTA0OOPATOPHBIX XUMHYECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JEHCTBHS Ha KUBBIE OPraHW3Mbl OMpPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IIEJICHANPABICHHBIA IOUCK
XUMHYECKOW MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JUTepaTypa, CpeacTsa MaccoBoil nudopmaiuu, UHTEpHET U Apyrue), KpUTUUYECKU
aHAIM3UPOBATHXUMHUUYECKYIO MH(POpPMAIINIO, MepepadaThiBaThe€ U HCIONIb30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.
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TEMATHUYECKOE INTAHUPOBAHUE. 10 KJIACC

HaumenoBanue pa3nenos u teM

KonnuecTBO 4acoB

OnexTpoHHble (TU(PPOBBIE)

Ne i/ NPOrpaMmbl Beero Konrponbusie | Ipaktudeckue | 00pasoBaTeNbHbIE
paboThl paboThI pecypchl
Paznen 1. TeopeTnueckrne OCHOBBI OPraHUYECKON XUMUU
[Ipenmer opraHnyeCcKON XUMHUHU.
1.1 Teopust cTpOE€HHST OPraHUYECKUX 8 https://myschool.edu.ru/
coenuHeHuid A. M. bytneposa
Hroro no pazneny 8
Paznen 2.YrneBoaopobl
21 IIpenenbHbIe YriIeBOAOPOAbI — 5 https://myschool.edu.ru/
aJIKaHbl, IUKJIOAJKAHBI
29 HenpenenvHbie yriieBogoOpOasI: 14 1 1 https://myschool.edu.ru/
AJIKEHBI, AJIKAIUEHBI, aJTKUHBI
23 ApoMaTtHuecKkue yriieBoJ0pOAbl 3 https://myschool.edu.ru/
(apeHsI)
24 [IpupoaHbIE HCTOYHUKH 4 https://myschool.edu.ru/
yIII€BOJAOPOJIOB U UX MepepadboTka
25 ["amoreHnpoun3BoOHbBIC 4 1 https://myschool.edu.ru/
YIJIEBOAOPOIOB
Hroro no pazneny 35
Paznen 3.Kucnopojconepskaiiye opraHn4ecKue COeTUHEHUst
31 CrupTei. Denomn 11 1 https://myschool.edu.ru/
KapOonunbHbIe COeTUHEHNS https://myschool.edu.ru/
3.2 anbpACTHIB U KeTOHBL. KapOoHOBEIE 21 2 1

kucioThl. Crioskubie 3Gupsl. XKupsl
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3.3

YriaeBoasl

9

https://myschool.edu.ru/

Hroro no pazneny

41

Paznen 4. A3oTcoaepxaiiue OpraHuueCKue COeTMHEHUS

4.1 AMUHBI. AMMHOKHUCJIOTHI. benku 12 https://myschool.edu.ru/
Uroro no pazneny 12
Paznen 5.BbICOKOMOJIEKYIISIPHBIE COEAMHEHUS

5.1 BbICOKOMONIEKYIISIPHBIE COETUHEHUS 6 https://myschool.edu.ru/
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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11 KJITACC

KonnuecTBO 4acoB

Ne HanmeHnoBaHue pa3nesioB U TeM OnexTpoHHble (TUPPOBHIE)
Bce | Kontponenbeie = IIpaktnueckue
/1 | MPOTPaMMBI o0pa3oBaTeIbHbIE PECYPCHI
ro paboThI paboThI
Paznen 1. TeopeTnueckne OCHOBBI XUMUH
Crtpoenue aroma. [leproanyeckuit https://myschool.edu.ru/
3akoH u [lepuoauyeckas cuctema
1.1 9
XAMHYECKUX 37eMeHTOB /1. 1.
Menneneena
19 Crpoenue Bemectsa. MHOroodpasue 11 1 https://myschool.edu.ru/
' BEIIICCTB
1.3 XuMHYecKUe peaKiu 19 1 3 https://myschool.edu.ru/
Hroro no pazneny 39
Paznen 2.Heopranuueckas Xumus
21 HeMeTamin 31 1 3 https://myschool.edu.ru/
29 MeTambl 23 1 2 https://myschool.edu.ru/
Utoro no pazneny o4
Paznen 3. XuMus 1 )KU3Hb
3.1 MeTozb! I03HAHMS B XMMHH. 9 https://myschool.edu.ru/
XUMHUS U KU3Hb
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHME OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A.

AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

e Xumus. 10-11 knaccwl. 3aiayHuk

Astop: Epemun B.B., /Ipo3nos A.A.

AxuuonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus. COopHuk 3a7au u ynpaxkaeHuid. 10-11 kmaccol. YrinyOieHHbIH ypOBEHb.
Astop: ITy3zakoB C. A., [lonkoB B. A., bapeimona U. B. / Ilox pex. Ilyzakosa C. A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

*Xumus. EI'D. 10-11-e knaccel. Tematuueckuil TpeHUHT. 3a1aHusi 6a30BOTO U
MOBBIIEHHOTO YPOBHEHN CIOKHOCTH.

Astop: Hoponbkun B.H., bepexnas A.I'., ®despanesa B.A.

OO6111eCcTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO «JlernoH-Py»

* Xumus. EI'D. 10-11-e knacchl. 3aaHust BBICOKOTO YPOBHS CJIOKHOCTH.

Astop: Hoponbkun B.H., bepexnas A.I'., ®despanena B.A.

OO111ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTBIO «JlernoH-P»

METOANYECKHUE MATEPUAJIBI U1 {1 YUUTEJIA

*MeTonunueckoe nmocobue kK yueonuky B. B. Epemuna, H. E. Ky3smenko, B. U.
Tepenuna, A. A. llpo3nosa, B. B. Jlyauna. Xumus 10 knacc. YrinyOaeHHBIN
ypoBeHb. U3natenscTBO «JIpodan

* Metoauueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pMmenko, B.
U. Tepenuna, A. A. JIpoznosa, B. B. Jlyauna.Xumus 11 kmacc. YriayOiaeHHBIN
ypoBeHb.M3gaTenbctBO «JIpodar

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru http://www.hij.ru
https://m.edsoo.ru/ http://him-school.ru
http://fcior.edu.ru

http://www.chemnet.ru
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