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HOACHUTEJIBHAS 3AIITUCKA

AnantupoBaHHasi palOodas mporpamMma IO XUMHM Ha YpPOBHE CpEAHEro OOLIero
oOpa3oBanms pa3paboraHa Ha ocHOBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoit deneparnuny», TpeboBaHUN K pe3ysIbTaTaM OCBOCHHUS (enepaabHOi
o0pa3oBartebHOM MporpaMMbl cpeaHero oomiero oopazoanus(P@OIT COO), npeacTaBiIeHHBIX B
denepallbHOM TOCyIapcTBEHHOM oOpa3oBaTenbHoM ctangapre COO, ¢ yuérom Konnenmuu
npenofaBaHus ydeOHoro mpeamera «XuMHs» B 00pa30BaTENbHBIX OpraHu3zanusx Poccuiickoit
denepanyn, peaau3yrIINX OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX MOJIOKCHHIA
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit ®enepanuu Ha nepuon ao 2025 ronxa»
(Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIIyOJNEHHOTO W3YYEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTO oOOpa3oBaHust ydamuxcs 10-11 kmaccoB. HM3ydeHue mnpenmera,
peasiuzyeMoe B YCIOBUSX AU(PPepeHIupOBaHHOr0, NPOPUIBHOIO O0O0y4YeHHs, TNPU3BAHO
obecneunTh 0O0IIe00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOUMYIO JUIS aJanTallid UX K OBICTPO MEHSIIOIIMMCS YCIOBHSIM XU3HU B COIIMYME, a
TaKXKe A TPOJOJDKeHHS OOYyYeHHS B OpraHu3alMax NpodecCHOHAIBHOro o0pa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSL OTHOM U3 MPUOPUTETHBIX TUCHUILIUH.

B apmantupoBaHHOI oOpa3oBaTenpHOM NporpamMme NO XHWMHUU Ha3HAu€HUE IpeaMera
«XuMus» MOJydaeT MOAPOOHYIO HMHTEPIIPETAIMI0O B COOTBETCTBUU C OCHOBOIIOJIATAIOIIUMHU
nonoxenussMu PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH II€JICH, COACpI)KaHUs, PE3yIbTaTOB
oOydeHus: W TpeOOBaHWI K YPOBHIO TOATOTOBKH BBITYCKHUKOB. CBHUIETEIHCTBOM TOMY
SIBIIIOTCS CJIEAYIOUINE BBITTOIHAEMbIE IPOTPAMMON MO XUMHH (DYHKIIUU:

@ uH)OPMALMOHHO-METOIMUECKAs, pealn3alus KOTOpOH obecreynBaeT TMOIyYeHHE

NPEJCTaBICHUS O IIEJSAX, COACpkKAHWUHU, OOIIel cTpareruu oOydeHUs, BOCHUTAHUS U
pa3BUTH O0YYaIOIIUXCs CPEICTBAMU MpeIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

@ OpraHu3alMOHHO-IUIAHUPYIOIAsi,  KOTOpas  HpeaycCMaTpuBaeT  OIpeJlesIeHUue:

MPUHILIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEIOBATEIbHOCTH H3y4eHUs Yy4eOHOTo
MaTepuasga, KOJIMYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOJI0B K
(GOpMHUPOBAHUIO COAEPKATENFHOM OCHOBBI KOHTPOJII W OIIEHKH 00pa30BaTeIbHBIX
JOCTHKEHHIM OoOydaroluxcss B paMKax HTOTOBOM aTTtectaiuu B (opMe eInHOTO
roCy/1apCTBEHHOIO PK3aMEHA 10 XUMUHU.

[Tporpamma asist yriryOaEHHOTO N3YUYEHUS XUMHH:

@ yCTaHABIIMBAET MHBAPUAHTHOE MPEAMETHOE COJIEpKaHue, 00s3aTeNIbHOE AJIsl U3YyUEHUS

B paMKax OTHENbHBIX  Mpodwied, MpeaycMaTpuBaeT  paclpenelieHne |
CTPYKTYpUpPOBaHUE €ro IO KjiaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHHUSIM/pa3ienam

Kypca;
@ 1aéT npuUMepHOe paclpeielieHue yueOHOro BpeMEeHH, pEKOMEHAYEMOro JUIsl U3y4eHUs

OTACJIbHBIX TCM,

@ mpeularaeT MPUMEPHYIO IIOCIIEAOBATENIBHOCTh H3YyYCHHs Y4eOHOrO MaTepuana c

y‘-IéTOM JIOTUKH TOCTPOCHUA KypCa, BHYTPUIIPCAMCETHLIX U MCKIIPECAMCTHBIX CBH3€I‘/’I;



@ /1a€T METOIMYECKYI0 MHTEpPIpETAalHI0 LeJied W 3aJad HW3y4YeHus MpeaMeTa Ha

yriayOa€HHOM ypOBHE C y4ETOM COBPEMEHHBIX IPHUOPUTETOB B CHUCTEME CpPEIHErO
obmero o0pa3oBaHus, COACPIKATEILHON XapaKTEPUCTHKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00Opa30oBaTeIbHON MPOTPaMMBI CpeaHEero odmero oopa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), & TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JIEHCTBUI OOydalomerocss MO OCBOCHHUIO COJEp>KaHUs
npeaMera.

Ilo Bcem Ha3BaHHBIM MO3MLMSIM B IpPOrpaMMe IO XUMHUHU IPEIyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHHM Ha YPOBHE OCHOBHOTO oOmiero obOpa3zoBaHus. 3a
npefeiaMi  yCTAaHOBJICHHOW TMPOrpaMMoOl MO XUMHH  00s3aTenbHON  (MHBapHAHTHOM)
COCTABJISIIOLICH CoepKaHusl yueOHOTo MpeaMeTa « XUMUs OCTaéTCsi BO3MOXKHOCTh BBIOOpa €ro
BapHaTHUBHOW COCTABJISAIONIEH, KOTOpas OJIKHA ONPEAENATHCS B COOTBETCTBUH C HalpaBlI€HUEM
KOHKPETHOTO Mpoduist o0yueHusl.

B coorBerctBuM ¢ koHuentryainbHbiMU monoxeHusMu OI'OC COO o Ha3HaueHUH
npeaMeToB 0a30BOro U YriIyOJIEHHOTO YPOBHEH B cucTeMe AU PepeHIInPOBAHHOTO O0yUeHHUs Ha
YpOBHE cpeqHero olIiero o0pa3oBaHus XMMHUS Ha YPOBHE yIIIyOJEHHOTO M3YUYEHHUs HalpaBlieH
Ha pealu3alyio IPEEMCTBEHHOCTH C MOCIEAYIOIIUM J3TaloM IOJYyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKax W3yYEHHs CIIEHUAIBHBIX E€CTECTBEHHO-HAYUYHBIX W XHMHUYECKHUX
JUCLMIUIMH B By3aX U OpraHM3alMsaX CpeHero npodeccuoHaabpHoro oopasoBanus. B aToi cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPHUEHTHPOBAHO MPEUMYILIECTBEHHO Ha pacllUpeHue |
yriayOJjeHre TEeOpeTHMYeCKO W MpaKkTU4YeCKOW MOATOTOBKM OOyYaroIIMXcCsi, BbIOpaBIIMX
onpeaenéHHpld mpoduns 00y4eHus, B TOM YHCIE C MEPCIEeKTUBON MOCIEAYIONMIEro MoIydYeHus
XUMHUYECKOTro 00pa3oBaHus B OpraHu3alusIx npodeccuoHaabHoro oopazosanus. Hapsy ¢ stum,
B cBere TpeboBanuii ®I'OC COO K IUIaHUPYEMBIM pe3ylbTaTaM OCBOCHHUS (enepaabHOM
00pa3oBaTeNbHON MPOTrpaMMBbl CpeJHEro OOIIero o0pa3oBaHUs H3y4YEHHUE NMpeaMeTa «XHUMHUS»
OpPUEHTHPOBAHO TAK)KE Ha PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00ydaroIuxcs,
Ha GOpPMUPOBAaHUE Y HUX OOIIEMHTEIUICKTYaIbHBIX YMEHUH, YMEHUH palioHAIN3auN Y4eOHOTO
Tpyda W  OOOOIIEHHBIX CIOCOOOB  AESITENBHOCTH, HMEIOIIUX  MEXIUCIUIUIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocraBngomuMu npeaMera «XUMHs» Ha YpPOBHE YIIyOJIEHHOTO H3YYEHHS SIBISIFOTCS
yray0néunabie Kypebl — «Opranuyeckas xumusi» u «OOmiasi U HeopraHuueckas xumus». [Ipu
OIpEIEJIEHUH TOIX0JI0B K OTOOPY M CTPYKTYPHOM OpPraHM3allMU COJAEP)KaHUsl 3TUX KypCOB B
nporpaMMe Mo XUMHHU 3a OCHOBY NMpHHATHI nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yriayOa€HHOrO ypOBHEH U3yUeHUs peaMeTa.

OcHoBy copaepkaHus KypcoB «Opranuueckass xumus» u «OOImas u HeopraHudeckas
XUMHSD» COCTaBIIIET COBOKYITHOCTh NMPEAMETHBIX 3HAHUNM U YMEHHH, OTHOCAUIMXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUs TMpeAMeTa. DTa CHUCTeMa 3HaHUIl MOoJydaeT OMNpelesI€HHOE TeOpPEeTHUECKOe
JIOTIOJIHEHHE,  TO3BOJIAIOIIEE  OCO3HAHHO  OCBOWTH  CYHIECTBEHHO  OONBIIMI  00BEM
¢dakTonornueckoro marepuana. Tak, Ha yriIyOJI€HHOM ypOBHE M3y4eHHUs IpeaMeTa odecreueHa
BO3MOYKHOCTh 3HAYUTENHHOTO YBEIHUEHHs 00BEMa 3HAHMH O XHMHUYECKHX D3JEMEHTaxX |
CBOWCTBaX MX COEAMHEHHUI HAa OCHOBE PACHIMPEHUS U YIIyOJICEHUS MpeACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peakLui, pacCMaTpPUBAEMBbIX C
TOYKH 3pEHUS] XMMUUECKON KMHETUKH U TepMOJUHAMUKU. V3ydeHne nepuoanyeckoro 3aKoHa u
[leprognueckoit  cuCTeMbl XUMHUYECKHX  3JIEMEHTOB  0OasupyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABIECHUAX O CTPOCHUH aToMa. XUMHYECKas CBSI3b OOBSICHSIETCS C



TOYKU 3pEHHsI PHEPreTHUECKUX M3MEHEHHH mpu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKKE C
TOYKM 3pEHUs MeXaHH3MOB €€ oOpa3oBaHus. l3yueHue THUNOB peakIUil JOMOJIHAETCS
(dbopMHpOBaHKEM TPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIIECcCaxX U AJIEKTPOJIM3E PaCIIaBOB
U pAacTBOPOB BeENIECTB. B Kypce oOpraHMyYeckoll XUMHUHM TIPU PACCMOTPEHUH PEaKIMOHHOU
CIOCOOHOCTH COEIMHEHUH yaemnseTcsi 0co00oe BHUMaHUe BompocaM 00 3JIeKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAaHU3MaX PEAKLIH.

Ocoboe 3HayeHHne UMeeT TO, YTO Ha COAEp)KaHUE KypCOB XMMHUHU YIIIyOJEHHOTO YpPOBHS
U3y4YeHHs Ui KJIACCOB OIpenesi€éHHOro npoduis (TaaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JIOMOJHEHUH K o0IIel crucreMe MpeIMETHBIX 3HaHW) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMersl. Tak, Hampumep, B COAEpPKAHUM MpeAMeTa JUIsl KJIacCOB XUMHUKO-(PHU3NYECKOTO
npoduns 6obIIOe 3HAYCHHE OyayT UMETh 3JIEMEHTHl y4eOHOro MaTepHualia 1Mo OOIIeH XUMUH.
IIpy n3ydeHuwm npeaMera B JaHHOM Ciydae akLEHT OyJIeT clielaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (U3HKE: aTOMHO-MOJIEKYJISIPHASI TEOPUS
(MonekynspHass Teopus B (HU3UKE), 3aKOHBI COXPAHEHUS MacChl M HHEPIUH, 3aKOHBI
TEPMOJUHAMMKH, DJIEKTPOJIN3a, PEACTABIEHUS O CTPOSHUH BEILECTB U IPYTOE.

B 10 ke Bpems B collepyKaHUU MpeaMeTa sl KIIacCOB XUMHUKO-OMOIOTHYECKOTr0 MpOopuiIs
OonbLIMid yenbHbIM Bec OyZeT MMeTh opraHudeckas XUMusa. B 3Tom ciyuae mpenocraBisiercs
BO3MOXKHOCTB JJ1s1 00Jiee 00CTOSITENEHOTO PaCCMOTPEHUSI XMMUUECKON OpraHu3aliy KIETKH Kak
OMOJIOTUYECKO CHCTEMBI, B COCTAaB KOTOPOM BXOJST, K TpUMEpYy, TaKue CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JHUMH[IbI, OCNKH, yrieBOAbl, HYKIEHMHOBBbIE KHCIOTHI M apyrue. [Ipu stom
3HAaHHSA O COCTaB€ M CBOMCTBAax MpeJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’KaT OCHOBOM Il U3yUEHHsI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, JbIXAHUS, TUIIIEBAPCHHUS.

B muane QopMupoBaHMs OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOEHHs OOILIEHAayUHBIX
METOJIOB ITO3HAHMS U OIbITa MPAKTUYECKOTO IPUMEHEHNUS HayUYHbIX 3HAHUM U3yUeHUE IpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3AX C Y4EOHBIMH
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX obnactell « EcTecTBEHHO-HAyUYHBIE MTPEIMETHD,
«MaremaTnka 1 HHQopmaThka» u «Pycckuil 3bIK U IUTEpaTypay.

ITpyu m3yueHun yueOHOro npeamera «XHMHUS» Ha yriayOIEHHOM YpOBHE TaKKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oobmero oOpa3oBaHus (Ha ©0a30BOM YypOBHE), 3amadeid
NEPBOCTENIEHHON 3HAYMMOCTH SBIsSIeTCS (POPMUPOBAHME OCHOB HAyKM XHMHHM Kak 001acTH
COBPEMEHHOI'0 E€CTECTBO3HAHHMSA, IPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA M OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toif 3aa4uu Ha yriryOJIEHHOM YPOBHE M3yYEHUS
IIpeIMeTa MperoaracT peaanu3aluio TakuxX Leel, Kak:

@ dopMupoBaHUE MPEACTABICHUN: O MaTePUATHLHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAE€MOCTH SIBJIEHUH TIPUPOJIbI, 0 MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ BeAyuieil ponu B o0eCreYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU
po0JieM SKOJIOrMYECKOM, SHEepPreTH4eckod M MUIIEeBOM OE30MacHOCTH, B Pa3BUTUHU
MEIHIMHBI, CO3/JaHUUM HOBBIX MAaTepUajoB, HOBBIX HWCTOYHUKOB OHHEPrUH, B
o0ecrnieueHun paroHaIbHOrO MIPUPOJIOTIOIB30BaAHUS, B dbopMupoBaHUU
MHUPOBO33PEHUS U 001l KyJIbTYphl YeJIOBEKa, a TAK)KE HKOJIOTHUYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHON CpecE;

@ ocBOCHHME CHCTEMBI 3HAHWH, JEKAIIUX B OCHOBE XHMHYECKOM COCTaBIISIOMICH

€CTeCTBEHHO-HAyYHOW KapTUHBI MHUpa: (YHIAMEHTAIBHBIX TOHATHH, 3aKOHOB W
TEOpUH XWMHHU, COBPEMEHHBIX IIPEICTAaBICHUM O CTPOCHUHM BEIECTBA HA DPA3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0



TEPMOJUHAMMYECKUX W KHHETUYECKMX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKHX
peaxkuuii, 0 XUMHUYECKOM PaBHOBECHUHU, PACTBOpAX M JUCIEPCHBIX cUCTEMaX, 00 oOX
HAy4YHBIX IPUHLUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

@® ¢dopmupoBanume y 0OyYarOMIMUXCS OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAaHHOCTHU

CUCTEMHBIX XMMMYECKUX 3HaHMM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpodiem
COBPEMEHHOW XMMHUH, JUIsI OOBSICHEHHS M TPOTHO3UPOBAHUS SIBICHHM, HMEIOIUX
€CTECTBEHHO-HAyUHYI0 MPUPOAY; TPAMOTHOTO pELICHUS NpoOeM, CBSI3aHHBIX C
XUMUEH, MPOTHO3UPOBAHUS, aHAIW3a M OLCHKH C MO3ULUUH OIKOJIOTHYECKOU
0€30MacHOCTH MOCIEACTBUI OBITOBOM M NMPOU3BOACTBEHHON JESTEIBHOCTH YelIOBEKa,
CBA3aHHOM C XHWMHYECKUM IPOM3BOJICTBOM, HCIOJB30BAaHUEM M NepepadbOTKOI
BEILIECTB;

@ yriyOsieHHE TPEACTaBICHUH O HAy4YHBIX METOJax II03HAHUS, HEOOXOIUMBIX IS

pUOOpETEeHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U O0OBSICHEHUS XUMUYECKUX
SBJICHUM, WMEIONUX MECTO B TPUPOJE, B TPAKTUUYECKON JEATETBHOCTH U
MOBCEIHCBHOM KU3HH.
B mnnane peanuzanmuu MepBOOYEPEIHBIX BOCIMTATENBHBIX M Pa3BUBAIOMIMX (YHKIUN
[[EJIOCTHOW CHUCTEMBI CPETHEro o0IIero oopazoBaHUsS MPU U3YYCHUU TpeaMeTa «XUMUsS» Ha
yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKKE 1IEJIM U 3aJ1a4H, KaK:

@ BocnuTraHue Y6G)K,HéHHOCTI/I B IIO3HABAECMOCTH SIBJICHHUU Opupoabl, YBaXCHHA K

MpOLECCYy TBOPUECTBA B O0JIACTH TEOPETHMUECKUX U NPUKIATHBIX HCCIIEJOBAHUN B
XUMHH, POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

@ pa3BUTHE MOTHBALUU K OOYUYEHHUIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U

CaMOBOCITUTAHUIO Ha OCHOBC YCBOCHHA O6H.[€‘-I€JIOB€‘I€CKI/IX LIQHHOCTGFI;

. Pa3BUTHE IIO3HAaBaTCIbHBIX HHTEPECCOB, HHTCJUICKTYaJIbHBIX n TBOPYECKUX

CHOCOOHOCTEH 00ydJaromuxcs, (OPMHUPOBAHWE y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOU
npoeCCHOHATPHON M OOIECTBEHHOW AESTETBHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU,

o (bOpMPIpOBaHI/Ie yMeHI/Iﬁ W HaBBIKOB Pa3yMHOI'o IMNpUPOAOIIOJIb30BAHUA, Pa3BUTUC

HKOJIOTMYECKON  KyJNbTypbl, TMpPUOOpPETeHHE  OMbITa  OOIIECTBEHHO-IMOJE3HOMN
JKOJIOTHYECKOU IEATEIIbHOCTH.
OOmiee 4yuCIIO 4YacoB, MPEAYCMOTPEHHBIX IS U3yUeHHs XMMHUHU Ha YIIIyOJEHHOM YPOBHE
cpemHero obmiero odpaszoBanusi, cocraBisier 204 gacoB: B 10 xmacce — 102 gaca (3 gaca B
HEZEeN0, U3 HUX- 2 Yaca ayJUTOpPHBIX U | yac Ha camMocCTosITeIbHOE M3yueHue), B 11 kiacce —
102 gaca (3 ywaca B Hemeni0, U3 HUX- 2 4Yaca ayJUTOPHBIX W | 4Yac Ha CaMOCTOATEIHLHOE
U3y4EHHUE).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPT'AHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMMH.

[Ipenmer W 3HaueHHE OPraHUYECKON XUMMH, TMPEACTaBICHHE O MHOI000pa3uu
OpPraHUYeCKUX COECITMHEHUM.

DJNEeKTPOHHOE CTPOEHHE aTOMa YIJepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHHUSL.
BaneHTHble BO3MOKHOCTH aTOMa yriaepoad. XUMHUYEcKasl CBsI3b B OPraHMUYECKUX COEAMHEHHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaineil yriepona. MexaHu3smbl 00pa30BaHUs KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). THUITBI IepeKphIBaHUS AaTOMHBIX OpOWTaNeH, G- U
n-cBs3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJIEKyJax
opraHudeckux BemiecTB. [loHsTHE O CBOOOHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss crpoeHuss opraHuyeckux coenuHeHudi A.M. bByrtinepoBa M COBpPEMEHHBIE
IIPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS OPraHUYECKUX COEINHEHUH.
Mornekymsipaple U CTPYKTypHBIE (Qopmynbl. CTpyKTypHbIE (OPMYJBl pa3iIU4YHBIX BHJIOB:
pa3BEpHyTasd, COKpall€HHas, CcKeinerHas. M3omepusa. Bunabl wu3omepuu: CTpyKTypHasd,
IIPOCTPAHCTBEHHASA. JJEKTPOHHbIE HS(PQPEKTl B MOJIEKYJIaX OPraHW4ecKUX COEIUHEHUI
(MHIyKTUBHBIA 1 ME30MEPHBIH 3D PeKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux emiecTs. [loHsaTHE 0 PyHKIIMOHANTBHON
rpymie. ['omonorus. I'omonorudeckue psiapl. CucteMaTHyeckass HOMEHKIIATypa OpraHUu4eCKUX
coeaunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIIBHBIX NIPEJICTABUTEICH.

OcobeHHoctn W Kjaccu(uUKaluss  OpraHMdeckux  peakuui.  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAIIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U WX NPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3amMi OpraHMYecKHX BEIIECTB U MaTepuajlaMd Ha UX OCHOBE, OIBITHI 10 MPEBPAILEHUIO
OpraHMYEeCKHWX BEUIECTB NpU HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYJI OPIraHMYECKUX BEILIECTB.

YriaeBoaopoabl.

Anxkanbl. ['omonoruueckuil psj aakaHoB, oOmias (GopMmyiia, HOMEHKIATypa U M30MEpHs.
DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ JIKAHOB, SP’-TMOPUAM3ALKS ATOMHBIX
opbOwuraneit yriepoja, 6-cBs3b. Ou3nuecKkrue CBOMCTBA aTKaHOB.

XHUMHUYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMsI, N30MEPU3ALUH, JETUIPUPOBAHMS,
LUUKIU3aluy, [HpOJn3a, KpekuHra, ropeHus. [IpeacraBieHue o MeXaHU3ME peakUuil
PaaAuKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupojie. CriocoObl OMyueHus: U MPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mast popmyna, HOMeHKIaTypa u u3omepusi. OCOOEHHOCTH CTPOSHUS H
XMMHUYECKHX CBOWCTB MaJbIX (LMKIONPONAH, LUKIOOyTaH) M OOBIYHBIX (LMKJIONEHTaH,
LIUKJIOreKCaH) HUKIoaikaHOB. CrocoObl MOMyYeHHs U IPUMEHEHUE LIUKII0AIKaHOB.

Anxensl. ['omonoruueckuii psizi ankeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, SpP’-TMOPUAM3AIUMSA aTOMHBIX OpOHTANei
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMerpuueckas (LHc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBa alKeHOB. XHMHUYECKHE CBOWMCTBA: pEaKIMM NPUCOEAMHEHHUS, 3aMeIleHus B O-
MOJIOKEHUE TpPU JBOMHOW CBs3M, NoJMMepu3anuu U okucieHus. [IpaBuwiio MapkOBHHKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBA3b. CIOCOOBI MOTYYeHHs U TPUMEHEHHE aIKEHOB.



Anxanuensl.  Krnaccudukamuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymyaupogsanuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUSI W XHMHYECKHX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonuMepusanus CONpsKEHHBIX TUCHOB.
Crioco0bl MoTy4eHus U IPUMEHEHHUE allKaIueHOB.

Anxusbl. ['oMomorHYecKkuil psija alKWHOB, 00mIas (Gopmylsia, HOMEHKJIATYpa U H30MEPHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN alKUHOB, SP-TMOpUIU3AIUS aTOMHBIX
opburaneii yriepona. PuznyecKue CBOICTBA AalKMHOB. XHWMHUYECKHE CBOICTBA: pPEaKIHH
IIPUCOEANHEHNS, TUMEPU3alMU U TPUMEpHU3alluu, OKHUCIeHUs. KHUCIoTHBIE CBOICTBA aJIKHUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peaknMu Ha TPOHHYIO cBs3b. CrocoObl
MOJIy4€HHUsI U IPUMEHEHUE AJIKUHOB.

Apomatndeckue yrieBoIopoabl (apeHsr). ['omomornyeckuit psii apeHoB, oomas Gopmya,
HOMEHKJIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH3071a.
dusuyeckre CBONCTBA apeHOB. XUMHUYECKHE CBOICTBa O€H30Jla M €ro T'OMOJIOTOB: pPEaKIMU
3aMeleHus] B OSH30JIbHOM KOJbIIE U YIJIEBOJOPOIHOM paJuKalle, peakluu MPUCOEIUHEHUS,
OKHCJIeHHue ToMoJioroB 6ensona. [Ipeacrapnenue 06 OpHEHTUPYIOIIEM JICHCTBUM 3aMeCTUTENeH
B OEH30JILHOM KOJIbIIE Ha MPUMEpE aJKWIBHBIX PaJUKajoB, KapOOKCHUIBHOM, THMIPOKCUILHOM,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrnocoObl  NOMyYeHUS W NPUMEHEHHE  apOMaTHYECKUX
YIJIEBOIOPOOB.

[Tpuponnsrii ras. [lonytasie HedTsHBIC Ta3bl. HedTh u €€ mpoucxoxnenune. KameHHBIM
yroib M TOPOAYKTHI ero mnepepadoTku. CrocoObl nepepaboTku HedTH: MeperoHkKa, KPEeKWHT
(TepMUYECKH, KaTaTuTUYECKHi), puopmuHr, nupoius. [Ipoaykrel nepepabotku HedTH, UX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

I'enernyeckas CBA3b MEXAY PA3IMYHBIMU KJIaCCaMH YIJIEBOJOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOreHIIPOU3BOJIHBIX YIVIEBOAOPOIOB. Peaknum 3amemeHus
rajoreHa Ha THJIPOKCOrpYIIy, HHUTPOTPYIy, LUAHOTPYIIy, amuHorpymmy. JlelicTBue Ha
raJIOTEHIIPOM3BOJHBIE BOJHOIO M CIOMPTOBOIO pacTBopa mmi€noud. BsaumopeiicTBue
JUTAIOTEHAJIKAHOB C MarHueM M HHUHKOM. [loHATHE 0 MeTa/toOpraHM4ecKUX COEIUHEHHUSX.
Hcnonp30BaHne TajloreHnpou3BOJAHBIX YIJIEBOAOPOJOB B OBITY, TEXHHKE W IPU CHHTE3E
OpraHUYeCKUX BEUIECTB.

OKCIEPUMEHTAIbHBIC METOJIbl M3YYEHUS BEIIECTB W HX MPEBpPAlICHUN: H3yYCHHUE
¢u3nUecKux  CBOMCTB  yIJIeBOAOPOAOB  (pacTBOPHMOCTH),  KAueCTBEHHBIX  peaKUuit
YTJIEBOOPOIOB PA3JIMYHBIX KJIacCOB (oOeciBeunBaHHEe OpOMHON MM MOAHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aUMOJCICTBME aleTH/IeHa C aMMHAuyHbIM pPAacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapyX)EHUE Yriaepoja W BOAOPOJAa B OPraHMYECKUX BEIIECTBAX,
MOJTy4eHHEe STWIEHA W H3Y4YeHHE ero CBOMCTB, O3HaKoMJeHHe C KoyuiekuusmMu «HedTts» u
«Yromp», ¢ oOpa3mamM IjlacTMacc, KaydykKOB U PpE3HMHbI, MOJEIUPOBAHHUE MOJIEKYII
YTJI€BOJOPOAOB U raJlOr€HIPOU3BOAHBIX YTIEBOJAOPOIOB.

Kuciaopoacoaep:kamue oprannyeckue coeinHeHH.

IIpenensHble onHOAaTOMHBIE CcHUpThl. CTpoeHHE MOJEKysl (Ha HpUMEpe MeTaHoja u
sTanona). 'omonoruueckuii psa, odmas hopmyna, u3oMepusi, HOMEHKJIATypa U Kiaccuukanus.
@dusuyeckre CBOMCTBA MpeAeNbHbIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXITY
MOJIEKYJlaMH ~ CIIUPTOB. XHMMHUYECKHME CBOMICTBAa: peaklUWHd 3aMEUIeHMs], JeTruJparalui,
OKHCJIEHUS, B3aUMOJIEVCTBUE C OPTaHWUYECKHUMH U HEOPraHWYECKUMH KucaoTamu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHOJIa U METAaHOJIa Ha OpPraHM3M YellOBeKa.
Crioco0OblI MONTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 2¢upsl, HOMEHKIaTypa u u3oMepus. Oco0eHHOCTH (HU3HMUECKUX M XUMHUYECKHIX
CBOMCTB.

MHOroaroMHble CHUPTH — STUICHTIUKOAb M TiHiepuH. Dusnyeckue M XUMHUUYECKHE
CBOMCTBA: peakluy 3aMelleHus, B3aUMOJIECHCTBHE C OpPraHMYECKMMHU U HEOPTraHUYEeCKHUMHU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cIUpTHL. [IpeacraBieHue o MexaHu3Me
peakuuit HykineopuiIbHOro 3amenienus. JleiicTBre Ha opranusM yenoBeka. CrocoObl momydeHus
Y IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIIMSIHUE TUAPOKCOTPYIIBI U OEH30JIBHOTO SIIpa.
dusuueckue cBoiicTBa (eHona. OCOOCHHOCTH XMMHYECKUX CBOMCTB (heHona. KadecTBeHHBIE
peaknuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MONYYCHHS W TPUMEHEHHE (eHoa.
®denonpopmanbIeTHIHAS CMOJIA.

KapOonumnbHble cOeNMHEHUS — albJerubl M KETOHbl. OJEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpymmbl. ['oMonornyeckue psapl anbJIeruoB M KETOHOB, oOmias (opmyrna,
u3oMepusi ¥ HOMEeHKIaTypa. dusuyeckre CBOWCTBAa albACTUIOB M KETOHOB. XHUMHYECKHE
CBOMCTBA aNpICTUIOB M KETOHOB: peakuuu npucoeauHeHus. OKHUCIEHHE allbIeTU0B,
KaueCTBEHHBIC peakuyu Ha anpiaerufabl. CrocoObl MOMydYeHUs W MPUMEHEHHE aNbJETHIOB H
KETOHOB.

OnHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYT
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. Pusnueckue CBOWCTBA OJHOOCHOBHBIX
MpeleabHbIX KapOOHOBBIX KHUCIOT. BomopomHble CBS3M MeXAy MOJEKyJIaMHu KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMICTBa, peakuus sTepuduKaliu, peakiuud c
y4acTUEM YTIEBOJOPOAHOTO paaunkana. OCOOEHHOCTH CBONCTB MypaBbHHOW KUCIOTHL. [loHsATHE
O TPOM3BOAHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpa3ue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMpEAETbHBIX U apOMaTHYECKHX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KUCHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBasi, MaJbMUTHUHOBAs, OJICUHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJTyYCHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxssle 2¢upsl. ['omonorunueckuit psaa, obmas Gopmyiia, ©30Mepusi 1 HOMEHKIIATypa.
Ou3NYeCKre 1 XMMUYECKUE CBOMCTBA: TUPOJIN3 B KUCIION U IIEJIOYHOU Cpee.

Kupsl. Ctpoenune, GpuznyecKkue U XUMHUECKHE CBOMCTBA KHPOB: TUAPOIU3 B KUCIOW U
enouHoi cpeae. OcoOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU HEMPEIEIbHbBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJIE.

MBpbUT4 KaK COJIU BBICIIUX KAPOOHOBBIX KUCJIOT, UX MOIOIIEE ICHCTBHUE.

OO6mrast xapakrtepucTtuka yrieBonoB. Kiaccudukanuss yriaeBogoB (MOHO-, [U- U
noJjrcaxapuabl). MoHoOcaxapuabl: TIIIOK03a, (pPyKTO3a, TajakTo3a, pubo3a, JIe30KCUpud03a.
dusznyeckrue CBOMCTBA W HaxoxiaeHue B mnpupoge. dorocuHre3d. XUMHUECKHE CBOWMCTBA
TJIFOKO3BI: PEaKIM C YYaCTHEM CIHUPTOBBIX H IBJACTUAHOW TPYyNI, CIUPTOBOE |
MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHHE TIIOKO3bl, €€ 3HaueHUEe B >KU3HEIEATEIILHOCTH
opranm3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIaKTo3a. BoccTaHaBiIMBaromue H
HEBOCCTAHABIMBAIOIME Aucaxapuiabl. [waponus nucaxapumoB. HaxoxaeHuwe B mpupoae
npumeHenue. [lomucaxapuapl: Kpaxmani, TJIMKOTE€H U 1eiunosio3a. CTpoeHHe MakpOMOJIEKY
Kpaxmaja, TJIMKOT€Ha U LeJUIojo3bl. (Du3nyeckue CBOMCTBA Kpaxmanaa M LEJUIIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJU3, KaUeCTBEHHAas peaklus C HOJO0M. XUMHUYECKHE
CBOMCTBA 1EJUTIOJIO3bI: THIPOJIU3, MOJydeHre 3(UpoB 1esTton03bl. [loHsaTHe 00 NCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



3KCHC[ZI/IMGHT3HBHHG MCTOABbI M3YYCHHUA BCIICCTB U HX npeBpageHHﬁ: pPacTBOPUMOCTDb

pa3IMyYHBIX CHMPTOB B BOJE, B3aMMOJEHCTBHE 3TaHOJIA C HATPUEM, OKHUCIEHHE ASTHIIOBOTO
CIOMpTa B albJErH] Ha pPACKAJIEHHOM MEIHOM IPOBOJIOKE, OKHCIEHUE STHJIOBOTO CHUpPTa
IUXPOMATOM Kajusl (BO3MOXKHO MCIIOJIb30BaHUE BHUIEOMATEPHAIIOB), KAUECTBEHHBIE pPEaKIMH Ha
anpaerusl (¢ ruapokcuiom nuammuncepeopa(l) u ruapoxcunom meau(ll)), peakuus rivuepuHa
¢ ruapokcuoM mMeau(Il), xummuyeckue cBoiicTBa pacTBOpa YKCyCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa TioK03bl ¢ ruapokcunom Meau(ll), B3aumozelcTBue kpaxmajga ¢ MOJOM, pELICHUE
HKCIEPUMEHTAIBHBIX 3371a4 1Mo TeMaM «CrupThl ¥ GpeHonb», «KapooHoBbie KUCTOTHL. CloKHBIE

pUPBD».
A3oTcoep:kaniue OpraHnyeckue coeJHHEeHMsI.
AMUHBI — OpraHMYecKkde TpOW3BOJHBIE aMMHuaka. Kiaccudukanms amMHHOB:

anudarryeckue U apoMaTUyeCcKue; IepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOEHHE MOJIEKY,
obmas gopmyna, u3omepusi, HOMEHKJIATypa U (pU3WYEecCKue CBOMCTBA. XUMHUYECKOE CBOWCTBA
anudaTuyecKux aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHHE, B3aWMOJEHCTBUE MEPBUUHBIX
aMHUHOB C a30TUCTOU KUCTO0TOM. COM aNKUJIaMMOHUS.

AHWINH — IpeICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue anuwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MoJieKyJe aHuiauHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauecTBennsle peaknuu Ha aHWIMH. CrocoObl MONYYCHHs] W NPUMEHEHHE anu(aTHIecKux
amMuHOB. [lonyyenue anminHa U3 HUTPOOEH30A.

AmuHokuciotel. Homenkiarypa wu  uzomepuss. OTHenbHbIE MPEACTABUTENN  O-
AMHUHOKHUCIIOT: TJIMIMH, aJlaHuH. PU3WYECKUe CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHUE CBOWMCTBA
AMUHOKHCIIOT KakK aM(OTEpHBIX OPraHWYeCKUX COEAMHEHUN, peakius MOJUKOHACHCAIUH,
oOpa3oBaHHe MENTUIHON CBs3U. buonmornyeckoe 3HaueHHe aMMHOKUCIOT. CHHTE3 U THAPOIHU3
MENTU/IOB.

benku kak npupoansle mnonumepsl. llepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enKoB. XMMHUECKUE CBOMCTBA OENKOB: THUAPOJU3, NEHATYpalus, KAUeCTBCHHbIE PEaKIHU Ha
OemnKu.

OKCIEPUMEHTAIbHBIC METOJbl M3YYECHMsS BEHIECTB M MX MPEBPAlICHUH: pPaCTBOPEHUE
OCIIKOB B BOJIE, JICHATYpaIHsi OCJIIKOB MPH HAarpeBaHWH, I[BETHHIC PEaKIMM Ha OCIIKHU, PEIICHHE
SKCIEPUMEHTAJIbHBIX 337a4 MO0 TeMaM «A30TCOAEp)KAIUE OpPraHWYECKHE COCOUHEHUS» U
«Pacno3HaBaHNe OPraHMYECKUX COCTUHEHUI.

BricokomosieKyJIIpHBIE COeIMHEHHUS.

OCHOBHbIE TOHSATHUS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEAUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb TMOJUMEpPHU3AINK, CPEeAHssT MOJeKyspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHUN — MOJTUMEPU3ALINS U TIOTUKOHCHCAITHSI.

[Tonumepusie MaTepHabl. [Tmactmaccel (monmaTUIIEH, MOJIUTIPOTIUJIEH,
TTOJTMBUHUIIXJIOPHUI, MOJIUCTUPOJT, MOJIMMETHJIMETAKPHJIAT, MOJTMKApOOHATHI,
nonudTHIEeHTepedTanar). Ytunuzanus u nepepaboTka MIacTHKa.

DnactoMepbl: HATypalbHBIM  KaydyK, CHHTETHMYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KapOH U JIaBCaH).

[Tomumepsl  crmenuanpbHOrO  HazHAaueHHS  (TepyioH, KeBlap, OSJICKTPOIPOBOISIIINE
MOJIMMEPHI, OMopa3iaraeMbie MOJTMMEPHI).



3KCHCQI/IMGHT3HBHHG MCTOJbI U3YYCHHA BCIICCTB U HUX H[}eBlzaﬂeHHﬁl O3HAaKOMJICHHUEC C
O6p33HaMI/I NPpUPOAHBIX MW HMCKYCCTBCHHBIX BOJIOKOH, IIJIAaCTMACC, KaydyKOB, PCHICHUC

AKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «Pacno3HaBaHue miacTMacc ¥ BOJIOKOH.

PacuérHpie 3amaumn.

Haxosxxnenne mosekynsspHOi (hOpMyJITbIl OpTaHUYECKOTO COSTMHEHUS TI0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJACHHUE MOJEKYISPHOH (OpMyJIbl OPraHUYECcKOTro
COCMMHEHHS 10 Macce (00BhEMY) TMPOMYKTOB CropaHMs, MO KOJMYECTBY BeEIIeCTBa (Macce,

00bEMY) MPOAYKTOB PEaKLUH H/UIH UCXOJHBIX BELIECTB, YCTAHOBICHUE CTPYKTYPHOH (OPMYIIbI
OpPraHUYECKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CHOCOOOB IOJIyYEHUS,
OTIpe/ieNIEHUE JI0JIM BbIX0/1a MPOJYKTa peakluu OT TEOPETUUECKH BO3ZMOYKHOTO.

MexnpenMeTHbIe CBS3N.

Peanuzanus mMexnpeaMETHBIX CBA3EH NMPU U3YYEHUH OpraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX TMOHATUH, TaKk H
MOHSATHUH, IPUHATBIX B OTJEJIBHBIX NPEIMETaX €CTeCTBEHHO-HAyYHOI'O IIHKJIA.

OOme ecTecTBEHHO-HAy4YHbIC MOHATHS: SIBIE€HUE, HAy4HBIH (DakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CHHTE3, KiIaccuUKaIus, HaOI0JeHUE, W3MEpPEHHE, SKCIEPUMEHT, MO/EIb,
MOJIETUPOBAHUE.

®usuka: Marepus, aTroM, 3JJIEKTPOH, IIPOTOH, HEUTPOH, MOJEKYJd, SHEPreTU4YECKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIeCTBa, (PH3MUECKUE BEITUYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kimerka, opranusM, 3KocucTemMa, Ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOoTpOPHBIA THI TUTAHUS, OpoxkeHue, (HOTOCUHTE3, IbIXaHUE, OCNKH,
YTJIEBO/IbI, )KUPbI, HYKJIEHHOBbIE KUCIIOTHI, (PEPMEHTHI.

I'eorpadus: mone3Hble HCKOMAaeMbIe, TOTIIUBO.

TexHosorysA: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MMUTAHUsS, MOIOLIUE CPEJCTBA,
MaTepUajbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHNYECKASA XUMUA
Teoperuyeckne 0OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMUYECKUN 3nieMeHT. M3oTonbl. CTpoeHHE 3IEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE 4YMCJIA. ODHEPreTMYECKHE YPOBHHM U IOAYPOBHH. ATOMHBIE
opouranu. Kinaccupukanus XMMHUYECKHX 3JIEMEHTOB (s-, p-, d-, f-amementsl). PacnpeneneHue
3JIEKTPOHOB 110 ATOMHBIM OpOMTAISIM. OJIEKTPOHHbIE KOH(UIypalMu aTOMOB 3JIEMEHTOB
MEPBOTO—YETBEPTOrO TEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, JIIEKTPOHHBIE
KOH(UTypaIyi HOHOB. DIEKTPOOTPULIATETLHOCTb.

[lepnonnueckuit 3akoH u Ilepuogmueckas cucrema XuMHUYeCKuX dnemeHToB JI.M.
MenneneeBa. CBsA3b mnepuoauyeckoro 3akoHa u Ilepuoguueckoil CHUCTEMBl XHMHUYECKUX
JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB
XMUMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BELIECTB IO IpynnaMm M
nepuogam. 3HaueHue nepuoanyeckoro sakona /[.1. Menneneesa.

XuMuyecKkas CBs3b. BUIbl XMMHUYECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJUIMYECKAS.
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBINA U JIOHOPHO-aKLIENTOPHBIN. DHEPrus
u JrHa cBA3U. [lonspHOCTE, HAallpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU cBs3U. KpaTHble
cBA3U. BonoponHas cBsi3b. MeKMONEKYIISIPHBIE B3aUMOICUCTBHUS.



BasieHTHOCTP W BaJ€eHTHbIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUUYECKHUM CTPOCHHEM (Ha TPHUMEPE COCIWHEHUN 3JIEMEHTOB BTOPOTO
Mepuoa).

[IpencraBienre 0 KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMILIEKCOOOpa3oBaTeNb, JUTAHABl. 3HAYe€HHWE KOMIUIEKCHBIX coenuHeHui. [loHstue o
KOOPJMHAIIMOHHOM XUMHUH.

BemectBa MOJEKyISIpHOTO W HEMOJEKYJISPHOTO CTpOeHHS. THUIBl KPUCTAIITHYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsitue o nucnepcHbix cucteMax. Mctunubie pactBopsl. [IpeacraBieHue o KOJJIOUIHBIX
pactBopax. CrocoObl BBIpOKEHHSI KOHIIEHTpAIMM PAcTBOPOB: MaccoBas JOJS BEIIeCTBa B
pacTBope, MOJspHas ~ KOHIEHTparusi. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanust 1 HOMEHKIATypa HEOPTaHMYECKUX BEHICCTB. TpHBHATBHBIC HAa3BAHMS
OTIENbHBIX MPEICTaBUTENCH HEOPTraHMUECKUX BEIIECTB.

Knaccudukanmst XuMHUeCKUX peakifii B HEOPTaHUYECKON U OpraHUIECKON XMMHUH. 3aKOH
COXpaHEHHUs MacChl BEHIECTB; 3aKOH COXPAHEHMsI U MPEBPAIICHUS SHEPIUHM NPU XUMHYECKUX
peaknusx. TernoBbie 3QPEeKThl XUMUUECKUX peaknuid. TepMOXUMUYECKUE YPaBHEHHUSI.

CKOpOCTh XUMUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHbBIX (aKkTopoB. [ OMOTeHHBIC
U TeTeporeHHbie peakiuuu. Katanus u kataau3aTopsl.

O6Oparumble u  HeoOpaTHMbIE peakIuu. XuMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOPhI, BIUAIONINEC HA IMOJOKCHHE XHMHUYECKOTO PAaBHOBECHS:
TeMIepaTypa, JaBJICHHE M KOHIIGHTPAIMM BEIIECTB, YYaCTBYIOMIMX B peakuuu. [Tpunnmn Jle
[ITaTemnse.

Onextponutuyeckass guccormanusa. CunbHble ©u  crnabble  3MeKTponuThl.  CTeneHb
nucconuanuu. Cpena BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpalibHas, LienovyHas. BogopoaHbiit
nokazarens (pH) pactBopa. ['uaponus coneit. Peakiiun noHHoro oomexa.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCTUTENb WU
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS U BOCCTAHOBJICHMS. BaxHellne OKHUCIUTENU WU
BOCCTAHOBUTEN. METO/T 2JICKTPOHHOTO Oalanca. DIIEKTPOIU3 PAaCTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOIbl M3YYEHHUS BEMIECTB M MX MPEBPAIICHUN: pa3lioKeHHe
MEepoKCcHIa BOJOpOJa B MPHUCYTCTBUU KaTallM3aTopa, MOJEIU KPHUCTAJUIMYECKUX PEIIETOK,
MPOBEJICHUE pEaKluii HOHHOTO OOMEHa, OIpeNeleHHe Cpelbl PAacTBOPOB C TOMOIIBIO
WHANKATOPOB, U3yUYEHUE BIUSHUS PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIUu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxxenune HemetamoB B I[lepuoguyeckoil cuctemMe XuMu4eckux siaeMeHtoB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTPOEHHUST HMX aToMOB. (DU3HUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cephl, (hocdopa u yriepoaa).

Bogopon. Ilonyuenue, gusnueckre U XMMHYECKHE CBOMCTBA: PEAKIMHM C METallaMU U
HEMeTaJlaMHi, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ ipubl. TOMIMBHBIE 371€MEHTHI.

lanorensl. Haxoxaenune B mpupoje, crmocoObl MOTy4YeHHs, PU3NIECKHE U XUMUYECKUE
cBoicTBa. ['ammoreHoBOOpOabl. BakHellne KUCIOPOACOAEpKAIIME COEAUHECHHS TAJOTEHOB.
JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI IMOYYCHHS TaIOreHOB. [IpMEeHEeHHEe TaIOTeHOB U
HUX COEOUHEHUHN.



Kucnopoa, o3o0H. JlabopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJTYYECHHUS KUCIOPOJA.
@dusnyeckue M XUMHUYECKHE CBONCTBA W MPUMEHEHHE KHciIopoaa M o30Ha. Okcuasl U
MIEPOKCH/IBI.

Cepa. Haxoxzaenwe B MNpUpoAe, CHOCOOBbI MOMydeHHUs, (UINYECKHE U XUMHUYECKUE
cBoiictBa. CepoBonopon, cymbduasl. Oxcun cepui(1V), okcua cepsi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucioThl. [IpumeHeHHe cepbl U e€
COCTUHEHUH.

A3zoT. HaxoxneHue B TpUpoOnE, CIOCOOBI MONydeHUs, (DU3NYeCKHe U XUMHUYECKUE
cBoiicTBa. AMMHAK, HUTpHUAbl. OKCHABI a30Ta. A30THUCTass M a30THAs KHUCIOTBI U UX COJH.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpuMeHeHune azora M ero coequHeHUW. A30THBIC
ya00peHus.

®dochop. Haxoxnmenue B mpupoje, CHOCOOBI MOMydeHHs, (PU3MUECKHE U XUMUYCCKUE
cBorictBa. Dochuast u ¢dochun. Oxcuapl dochopa, dochopuas kumciota m e€ comnu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yaoopeHus.

VYrnepon, HaxoXIeHHe B mpupoie. AJUoTponHble Moaudukanmuu. Dusznueckue u
XMMUYECKHE CBOMCTBAa IPOCTBHIX BEIIECTB, 00pazoBaHHBIX yriepoxoMm. Okcup yriaepoxpa(ll),
okcun yriaepona(lV), yrompHas kuciaota ¥ e€ coiau. AKTHMBHPOBAHHBIA YroJib, afcOpOIHs.
@Oymnepensl, TpadeH, yriaepogHele HaHOTpYOku. IlpuMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX yTJIEPOJOM, H €r0 COSTUHEHHH.

Kpemumii. Haxoxnenue B mpupojne, cocoObl MONy4YeHHs, (PU3NYECKre U XUMHUUYECKHE
cBoiictBa. Okcupn kpemuusi(IV), kpeMHueBast kuciaora, cuiukatel. [IpuMeHeHne KpeMHUS U ero
coenuHeHuil. CTEKI0, €ro nojay4yeHue, BUJIbl CTEKIa.

[Tonoxxenue metanos B [lepuonnyeckoil cucreMe XUMUYECKUX 3J1eMeHTOB. OcoOeHHOCTH
CTPOCHHSI AIEKTPOHHBIX 000104YeK aTOMOB MeTauioB. O0mue (hu3nuecKkue CBOMCTBa METAIIIOB.
[TpumeHeHHe MeTaoB B OBbITY U TexHHKe. CIUTaBbl METAJJIOB.

DNEKTPOXUMHUYSCKANA PsII  HANpsoKeHWH MetauioB.  OOmue crmocoObl  MONTyYCHHS
METaJIJIOB: TUAPOMETAIUTYPrus, TUPOMETAIUTYPrus, 3eKkTpoMeramtyprus. [lonsTiue o koppo3uu
MeTaiioB. CriocoObl 3aIUTHI OT KOPPO3HH.

Obmas xapakrepuctuka MetamioB [A-rpynmsl Ilepuonnyeckoil cUCTEMBbl XMMHYECKUX
aneMmeHToB. HaTpuii u kanuii: nmonydenue, Gpu3ndeckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEHIECTB U UX COCAUHEHUM.

OO6mas xapakrepuctuka metamioB IIA-rpynmsr Ilepuoandeckoil cucTeMbl XUMHUYECKHUX
AJIEMEHTOB. MarHuii W KajblMi: MojaydyeHue, (U3NYEeCKHe W XHMMUYECKHE CBOMCTBa,
MPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqnHEeHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHeHHUS.

AJNIOMHHUHN: TIOTy4YeHHe, (U3NUECKne M XUMHUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeauHeHWi. AmGOTepHBIE CBOWCTBA OKCHIA W THAPOKCHUIA ATIOMHHUS,
THJIPOKCOKOMILIEKCHI aTFOMUHHUSL.

OOmiass xapakTepucTuka MetauioB mobouyHbix mnoarpynn (b-rpymm) Ilepuonnueckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

duznueckre U XUMUYECKUE CBOMCTBA XpOMa U €ro coeIuHeHui. OKCUIbl U THIPOKCUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). XpomaTel U IUXpOMaThl, UX OKHCIUTEIbLHBIC CBOHCTBA.
[TonydyeHne u npuMeHeHne XpoMma.

@usznueckue W XUMHUYECKHE CBOMCTBA MapraHia M €ro CcoeauHeHui. BakHelmue
coenuaenns mapranma(ll), mapranna(IV), mapranna(VI) u mapranma(VIID). [lepmanranar kanws,
€ro OKHCIIUTENIbHbIE CBOWCTBA.



duznueckre 1 XMMUYECKUE CBOMCTBA JKeJe3a U ero coeTMHeHU. OKCUIbI, TUAPOKCUIBI U
conu xene3a(ll) u sxeneza(Ill). [TonyueHue u mpuMeHeHne Keje3a U ero CIUIaBOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MeAU U €€ coenquHeHui. [lomyyenue u npuMeHeHue
MEIU U €€ COeTUHEHUH.

[{uHk: monydeHue, Gu3NUecKrue U XUMHUECKHE CBOKMCTBA. AM(OTEpHBIE CBOMCTBA OKCHAA
Y TUAPOKCH]IA IMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne NuHKa U ero COeJUHEHUN.

OKCIEPUMEHTAIbHBIC METOJIbl M3YYEHUs BEIIECTB W WX MPEBpPAlICHUN: HU3yYCHHUE
0o0pa3IoB HEMETAIIOB, ropeHue cepbl, (ocdopa, xkemesa, MarHus B KHUCIOPOJE, W3YUCHHE
KOJUIeKUMU «MeTamibl W CIJIaBb», B3aUMOJEHCTBUE IIEJTOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), B3aUMOJIEHCTBUE LIUHKA U
’Keje3a ¢ pacTBOpaMH KHUCIIOT U IIeJIoYeH, KaueCTBEHHbIE PEaKIIMi Ha HEOPTraHUYECKUE aHHOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIOB, B3AMMOJEHCTBHE THIPOKCUIOB AIIOMUHHUS M IIUHKA C
pacTBOpamMu KHCIIOT M IIEJIOYEH, pelieHne dKCIIEPUMEHTABHBIX 3a7a4 Mo TeMaM «[ ajmoreHsn,
«Cepa u e€ coeqMHEeHUD», «A30T 1 pochop U UX coenuHEHUs», «MeTaibl IITaBHBIX MOATPYII,
«MeTtannel MOOOYHBIX MOATPYIII.

XuMUA U KU3Hb.

Ponb xumun B obecriedeHNH yCTOWYMBOTO pa3BUTHs deloBedecTBa. [IoHATHE O HAYYHBIX
MeTOoAaX TIO3HAaHMsI ¥ METOJOJIOTMH HAy4YyHOTO HccienoBanus. HayuHble NpPUHIUIIBI
OpraHu3alNi XUMHYECKOTO TMPOU3BOACTBA. [IpOMBITIUIEHHBIE CITOCOOBI MOYYEHUSI BaXKHEUIIINX
BelIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoua). [IpombllieHHbIe
CIIOCOOBI MOTYYEHUs METaUIOB M CIUTABOB. XHUMHYECKOE 3arps3HEHUE OKPYXKAIoMeHd CpeIbl H
ero nocienctsus. Ponp xuMun B 006ecriedeHIH SHEPreTHIecKoi Oe30MacHOCTH.

Xumusi U 370poBbe uenoBeka. JlekapcTBenHble cpexactBa. I[IpaBuiia ucCnonb30BaHUS
JIEKApCTBEHHBIX MpenapaTtoB. Poib XMMUM B pa3BUTUU METULIUHBI.

XuMUs TUIIA: OCHOBHBIE KOMIIOHEHTBI, TUIIEBbIE 100aBKU. Pois XxuMuu B o0ecrieueHnn
MTUTIEBON OE30ITaCHOCTH.

KocmeTrndeckne u mapdroMepHbie cpeicTBa. beitoBas xumus. [IpaBunma OGe3omacHOTrO
MCIIOJIb30BaHUs IPETapaToB ObITOBOM XMMHH B MOBCEAHEBHON KHU3HU.

XUMHSI B CTPOUTEIHCTBE: BAXKHEHUIIIE CTPOUTEILHBIE MaTepHaIIbl (IIEMEHT, OETOH).

XuMus B cenbCKOM X03siiicTBe. OpraHnyecKkrie 1 MUHEpPAIbHbBIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, KPaCKH, CTEKIIO, KepamHKa. Marepuaisl
JUTst NIeKTpOHUKU. HaHoTexHOMOrUu.

PacuéTHpie 3a/1a4n.

Pacuérer: mMaccel BemiecTBa WM 00ObEMaA ra3oB MO HU3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CJIW OJHO M3 BEIIECTB MMEET NMPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOJAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JAHO B BHJIC PacCTBOpPA C
ONpPENCIEHHON MacCOBOW [JOJIEM PACTBOPEHHOIO BELIECTBA, MAacCCOBOM JOJIM WU MOJISPHOU
KOHLICHTpAllUM BEILECTBA B PacTBOpPE, JOJU BBIXOJA NPOAYKTAa PEAKUUU OT TEOPETHUUYECKH

BO3MOKHOTO.
MexnpeaMeTHbIe CBA3N.
Peanuszanus MexIpenMeTHBIX CBS3el MPU M3YYEHUU OOLIe U HEOPraHWYECKON XMMUH B
11 xnacce ocyuiecTBisSeTcsl Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MMOHSATHH,
TaK U NOHATHH, IPUHATHIX B OTJEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IUKIIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: SBIICHHWE, HAYYHBIA (akT, THIOTE3a, TEOpus,
3aKOH, aHaJMW3, CHHTE3, KIACCUPHUKAIMI, MEPUOIUIHOCTh, HAOIIOJACHUE, W3MEpEHHE,
HKCIEPUMEHT, MOJIEIb, MOJICIIUPOBAHUE.

®dwusuka: mMarepus, MHUKPOMHP, MAaKpOMHp, aTOM, JJIEKTPOH, MPOTOH, HEWTPOH, HOH,
W30TOIBI, PaTUOAKTHBHOCTh, MOJICKYJIa, SHEPreTHYCCKHA YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, WACAIBHBIA Ta3, (QHU3MUECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUsI, CKOPOCTb, JHEPT s, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouocdepa, MeTabomU3M, MakKpo- U
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YTJICBOJbI, HYKICHHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHHI,
KPYTrOBOPOT BEIIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MUHEpAITBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMBIC, TOTLTUBO, PECYPCHI.

TexHONOTHsI: XUMHUYECKast MTPOMBIIUICHHOCTh, METAJUTypPIHs, CTPOUTEILHBIE MaTepUabl,
CEJIbCKOXO3SMCTBEHHOE TIPOW3BOJACTBO, THINEBAas IPOMBINIICHHOCTh, (hapMmarieBTHIecKas
MPOMBIIIJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX Mpernaparos, TIPOM3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepPHaJIOB, JICKTPOHHAS TIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBETCTBUM € CHCTEMHO-AEATENBHOCTHBIM MHOJIXOJOM B CTPYKTYpE JIHMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpenMeTa «XUMHS» Ha YpOBHE CpeaHero ooOmero ooOpa3zoBaHUsA
BBIJICJICHBI CIIECAYIOLINE COCTABIIAIONINE: OCO3HAHNE 00YUYaIOIIMMUCS POCCUHCKON TpaskIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEIICHHUIO;
HAJIMYMEe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CIHOCOOHOCTh  OOYYarOUIMXCS
PYKOBOJICTBOBATHCSl MPUHSATHIMH B OOIIECTBE NpaBWIAMH W HOPMAaMM IIOBEJICHUS; HalU4ue
MIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE
IUTaHBI.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MpenMeTa «XUMUs» OTPa)xaroT chOpPMHUPOBAHHOCTh
OIbITA [103HABATEIbHON U NMPAKTHUUECKON JIeATENbHOCTH 00yUaroIIMXCsl B IPOLECCE pealn3alun
00pa3oBaTeNbHON JAEATEIBHOCTH.

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHHUS NpeaMeTa «XUMUs» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA MO3HABATEIHLHON U MPAKTHYECKOW JIEATETFHOCTH 00yUYaIOMIUXCs B MPOIECCE pealn3alui
00pa3oBaTeNbHON IEATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAAKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOpMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKON AEATEIBHOCTH IPU CO3AAHUU YUEOHBIX MPOEKTOB,
pelieHnH y4eOHbIX U MO3HABATEIbHBIX 33/a4, BHIIOJHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apTyMEHTBI APYTUX
IIPY aHAJIM3€ Pa3INYHBIX BUIOB YUEOHOM! AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY U HAay4YHOMY HACJIEIUI0 OTEUECTBEHHOM
XUMUH;

YBa)KEHHsI K TpOIlECCYy TBOpYECTBA B OOJACTH TEOPHUHM M IMPAKTHUYECKOTO MPUIIOKEHUS
XMMUHM, OCO3HAHMS TOrO, YTO JAaHHbIE HAYKH €CTh pe3yJIbTaT JUIMTENbHBIX HaOIIOACHUH,
KPOIIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;

UHTEpeca M II03HABATEJIbHBIX MOTMBOB B IIOJyYEHUHM U IIOCIEAYIOUIEM aHAJIMU3E
WHPOPMAIIUHU O TIEPETOBBIX IOCTHKCHUSIX COBPEMEHHOM OTEUECTBEHHOW XHMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTI'O TIOBEICHHUS;

CIIOCOOHOCTH OLEHMBATh CUTYallud, CBSI3aHHbIE C XWUMHYECKUMH SBJICHUSAMH, WU
NPUHUMATh OCO3HAHHbIE PEIICHHS, OPHEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IOBEACHHME M IOCTYNKH CBOUX TOBApHIIEH € MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS ITOCIEACTBUH MTOCTYIIKOB;

4) popmMupoBaHus KYJbTYpPbI 310POBb:

MOHUMAaHHUSA IIEHHOCTEH 370pOBOTO W 0Oe30macHOro o0pasza >KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOI'0 OTHOILEHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 3/10pOBBIO;



coOIIOIeHns TpaBuJl OE30MaCHOTO OOpallieHHsl ¢ BELeCTBAMU B OBITY, MOBCEIHEBHON
KHU3HU, B TPYJIOBOM I€SATEIBHOCTH;

MIOHMMAHHUA LEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30IacHOro
MIOBEJICHUSA B CUTYALUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHUSl TMOCHEACTBUM M HENPHUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOJIEHUS aJIKOroJs,
HapKOTHKOB, KypeHHUs);

5) Tpyn0BOro BoCIMTAHMSA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATENbHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PEIIEHUU MPAKTUYECKHX 3a/ad COLHaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEeHHIO MpodeccHil pa3IM4HOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUM 110 XUMUHU;

YBa)XEHHUS K TPYLY, JTIOASIM TPYJla U pe3ysbTaTaM TPyAO0BOM NEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HHIUBUAYaJIbHOW TpaeKTopuu oOpa3oBaHus,
Oyaymei npodeccuu M pealn3alui cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3x0/10rMYeCcKOro BOCIIUTAHUS:

AKOJIOTMYECKU 11€1€CO00pa3HOr0 OTHOLIEHUS K MPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHMMAaHHUA TJI00ATLHOTO XapaKkTepa SKOJIOIMUECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON CPELBI;

OCO3HaHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTIXKEHUI XMMHUU JUIsl PELIEHUs] BOIIPOCOB
palMOHAIBHOIO IPUPOLONIOIB30BaHUS;

AKTUBHOTO HEINPUATHS ACHCTBUM, NMPUHOCSIIMX BpEA OKpYXarolled IpHUpPOIHON cpele,
yYMEHHSI TPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUECKHUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JNEUCTBUN U ITPEAOTBpALIATh UX;

HaJIM4Us Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KyJIBTYpBI, OIIBITa
NEeSITeIbHOCTH  JKOJOTMYECKOW  HaIpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCS HMU B
MI03HABATEIbHOM, KOMMYHUKATUBHON M COLIMAIBbHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHSI aKTHBHO
IIPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAykKu U
OOIIECTBEHHOH MPaKTHKH;

MOHMMaHH CHeUM(UKA XUMHHM KaKk HayKd, OCO3HaHMsA €€ poilu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE MPHUPOJbI U 4YENOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEpPHOCTEH H
peleHry npodaeM CoOXpaHeHHs! TPUPOTHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHUM JUIsl COBPEMEHHOW LUBWIM3ALMUU: B €&
IYMaHHCTUYECKON HAIpaBICHHOCTH W BAXXHOH pONM B CO3JaHMM HOBOM 0a3bl MaTepHaJIbHOMN
KYJIbTYpBI, B PEIIEHUH II100aIbHBIX TPOOIEM YCTOHUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKON, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
00eCTIeYeHN N YCIIOBUH YCIEIHOTO TPY/Ia U SKOJIOTUIECKH KOM(OPTHON KU3HU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: TOHMMAaHHS CYIIHOCTH METOJOB I[O3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYaeMble 3HAHUS IS



aHalM3a ¥ OOBSCHEHUS SIBICHUN OKPYKAIOIIErOo MHpa U MPOUCXOASIINX B HEM H3MEHEHUH,
YMCHUA OCJIAaTh O60CHOBaHHI)Ie 3aKJIIIOYCHHA Ha OCHOBC HAYYHbBIX q)aKTOB 1 UMCHOIIUXCSA JaHHBIX
C MEJIBIO TTOJTYYCHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIHHO MCTIOIB30BaTh XUMUYECKHE 3HAHUS JIJISl PEIICHHUs TPoOIeM
B pCAJIbHBIX XU3HCHHBIX CUTYalUAX,

MHTEpeca K MO3HAHUIO, UCCIIeIOBATEIbCKON JIeATEIIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BAHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUM II0 XHUMHH B COOTBETCTBUM C JKH3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpECa K OCOOCHHOCTSIM TpyAa B pa3Iu4HbBIX cdepax mpodeccuoHambHOM
JESITeTHbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yiIbTaThl OCBOCHHUS MPOTPaMMBI M0 XUMHH Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBbIC JUISI (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKTUCIUILTHHAPHEIC
(MexnpeMeTHbIE) 00IIeHayYHbIC TIOHSATHS, OTPAKAIOUIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METOJI0B O3HAHMS, UCIIOIb3yEMbIX B €CTECTBCHHBIX HAayKax (MaTepHs, BEIIECTBO,
SHEPTHsl, SBIEHHE, MPOIECcC, CUCTeMa, HAY4HBIH (aKT, MPUHLUIL, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeI0BaHKE, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCalbHbIE ~ ydeOHble  JeHCTBUS  (MTO3HABaTelbHbIE,  KOMMYHHUKATHBHBIC,
perynsTHBHBIE), obOecreunBarone (opMUpOBaHHE (QYHKIMOHAIBHOM T'PaMOTHOCTH U
COLIMAJIFHOW KOMITETEHIIMN 00YYaroIuXCs;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS  HCIIONB30BaTh  OCBOCHHBIE  MEXIUCIHUILTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpPCAIbHBIE Yy4YeOHBIC JCHCTBHS B TO3HABATENBHOW U
COIMAJBHON TIPaKTHKE.

MeranpenmMeTHsle Pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU y4eOHBIMH
[I03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTeIbHbIE YHHBeEPCAIbHbIE YUeOHbIE JeiCTBUS

1) 6a3oBble JIOrHYecKue 1eHCTBUA:

CaMOCTOSITENILHO (DOPMYJIHPOBATh W aKTyadU3WpOBaTh NPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJCIIATh IEH JISATSIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUU UX JTOCTIIKEHUS,
COOTHOCHTB PE3YJIbTaThl ICITEILHOCTH C MOCTABICHHBIMH IEJIAMU;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWW MPHEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TIOHATHA W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIIME OHATHUSA 1J11 O0BSICHEHUS OTJCNbHBIX (DaKTOB U SIBJICHMIA;

BI>I6I/IpaTI> OCHOBAHHA U KpUTCPpUU IJIA KHaCCI/I(bI/IKaHI/II/I BCUICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHaBJIMBATh NPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMU,

CTPOUTHh JIOTUYECKHE pacCyKIeHHs] (MHAYKTUBHbBIE, JEIYKTHBHbIEC, [0 aHAJIOTUH),
BBISABJIAATHE 3aKOHOMCPHOCTHU W IMPOTHBOPEYHA B paCcCMaTpUBACMBIX SABJICHUAX, (bOpMyJ'II/IpOBaTI)
BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSTh B TPOIECCE MO3HAHUS HCIIOJIb3YyEeMbIe B XMMHH CUMBOJIMYCCKUE (3HAKOBBIC)
MOJIeTIH, IPe0O0Pa30BBIBATH MOJICIbHBIE TPECTABICHUS — XUMUYECKHH 3HAK (CUMBOJ) DJIEMEHTA,



XUMUYecKas (QopMmysa, ypaBHEHME XHUMHMUYECKOW peakIuu — TMpPU pEIIeHUH Y4eOHBIX
MIO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbBIE MOJIEIbHbIE MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUYECKUX PEAKIINM.

2) 0a3oBbIe HCCJIe0BaTEILCKUE IeCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TTO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHi;

dopMynMpoBaTh ILETM U 337aYM  UCCIIEJOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMPOBaHHbBIE BONPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE NMPABHILHOCTH BHICKA3bIBAEMBIX CYXKJICHHIA;

BIaJIETh HABBIKAMHU CAMOCTOSITEJIPHOTO IUIAHUPOBAHUSA M TPOBEACHUSI YUYEHHUUECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 32 XOJOM IpOIecca, CaMOCTOSITENbHO
MPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIeAOBAaTENbCKOM M TPOEKTHOM J1eATEeIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh MW TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIIeHUs
IIPAKTUYECKUX 3ajja4, IPUMEHEHHUIO PA3IMUHBIX METO/I0OB ITO3HAHUS.

3) paGora ¢ unopmanueii:

OPHEHTUPOBAThCA B PA3IMYHBIX HMCTOYHUKAX HWHPOpMauu (HAYIHO-TIOMYJIIpHAs
JUTepaTypa XUMHUYECKOTO COJAEpXKaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHATM3UPOBaTh MH(OPMAIMIO PA3IUYHBIX BUIOB U (OpPM MpPEICTABICHUS, KPUTHUECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

¢dbopMyIMpOoBaTh 3ampOChl M TMPHUMEHATh pa3IMyHble METOJbl IMPH IOHMCKE U OTOOpe
uH(pOpMaLnu, He0OOXOAUMOH [T BBINOJIHEHHS y4eOHbIX 3a/au ONpeeIEHHOIO THUIIA;

nproOpeTaTh OMBIT UCIOIB30BAHUSA MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJIbHYIO (hOpMy IpeJCcTaBlIeHUs MHQOpMaLMU (CXEMBI,
rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTHE);

UCTOJb30BaTh HAYYHBIM $3bIK B KadecTBE CpeACTBAa MNpH paboTe ¢ XUMHUYECKOU
uHpopMalMel: NPUMEHATh MEXIpeAMeTHble ((pu3nyeckue M MaTeMaTHYecKHue) 3HaKu |
CHUMBOJIBI, (hOpMyJIbl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

KoMMmyHukaTHBHBIE yHUBepcaibHbIe yueOHbIe 1eCTBHUSA:

3a[1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOI TeMBI B X0/1€ JUAJIOTa U/UIIH JUCKYCCHH,
BBICKA3bIBATh HJIEH, (DOPMYITUPOBATH CBOM MPEIOKEHHSI OTHOCHTEIHHO BBHITIOTHEHHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C TNPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIBHOM AEATEIbHOCTH, MOJYyUYEHHBIX
CaMOCTOSATEJIbBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIpU  BBINOJHEHUHM XHMHUYECKOTO
SKCIIEPUMEHTa, MPAKTUUYECKOH paboOThl IO HCCIEIOBAaHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanuzanuu y4eOHOTO MpoeKTa, U (HOPMYJIUPOBATh BBIBOJBI IO pPE3yjibTaTaM IMPOBEAEHHBIX
UCCIIeTIOBaHUM MyTEM COTTIACOBAHMSI MMO3ULIMN B X0OZ€ 00CY X ICHUS U OOMEHAa MHEHUSIMH.

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1efiCTBUSA:
CaMOCTOSITENIHO IUIAHUPOBATh M OCYILIECTBIISATh CBOKO IO3HABATEIBbHYIO JEATEIbHOCTD,
ompezenss e€ el W 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH



npeJUlaraeMblii allrOPUTM JICHCTBUN NMPHU BBHINOJHEHUU Y4E€OHBIX M HCCIIEOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosee F3((PEKTUBHBIN CITOCOO MX PEIICHHs C YYETOM MOTYyUSHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb AEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHUU Ha YriIyOJIEHHOM YpPOBHE Ha
YPOBHE CpeaHero oouiero oOopa3oBaHMs BKIIOYAIOT clelU(HUUecKue JUisl yueOHOro mpeamera
«XUMHS» Hay4dHblE 3HAHUS, YMEHMSI M CHOCOOBI JEHCTBHI IO OCBOCHHIO, MHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHHM, BUABI IEATSILHOCTH 0 TMOJIYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUH B PA3IMYHBIX y4EOHBIX CUTYyallMsAX, a TaKXKe B pealbHbIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XuUMuUeH. B mporpamme mo XumMuuM OpeaMETHbIE Pe3yJIbTaThl MPEACTABIEHBI 10
rojam U3y4eHusl.

10 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD) OTPaXKaroT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUI: O MECT€ U 3HAUEHWU OPraHUYeCKOW XHUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ PO B 00ECIICUYCHUH YCTOMYHNBOTO Pa3BUTHS YEIOBEUESCTBA B
pelieHny MmpoOIeM IKOJIOTUYCCKOW, IHEPTeTUYCCKOW M THUIIEBOH 0€30MacHOCTH, B Pa3BUTHUU
MEIUIHMHBI, CO3JAaHUM HOBBIX MaTEpHUajOB, HOBBIX HCTOYHUKOB BSHEPruu, B oOecredeHuH
PaIMoOHATIBFHOTO TIPHUPOJIOTIONH30BaHUS, B (DOPMHUPOBAHUHA MHUPOBO33PEHUS M OOIICH KyJIbTYpHI
YeloBeKa, a TakKe DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO U
MIPUPOJIHOI cpejie;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHITHS — XUMHYECKHA 3JIEMEHT, aToM, SApO M DIEKTPOHHAas 00ono4yka atoma, s-, p-, d-
aTOMHBIC OpOWTANIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aroma, THOPWIHM3AIMs aTOMHBIX
opOuTasiell, MOH, MOJIEKYyJla, BaJEHTHOCTb, AJIEKTPOOTPHILATEIILHOCTh, CTEIEHb OKHCIICHUS,
XUMHYECKas CBsI3b, MOJb, MOJSIpHAs Macca, MOJISpHBIA OOBEM, YIVIEPOIHBIM CKeJeT,
(GyHKIIMOHATBHAS TPYIA, pajdKan, CTPYKTypHbIEe (Gopmyisl (pa3BEpHYTHIE, COKpAIICHHEIC,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuyeckasi, ONTHYecKas),
M30MEPHI, TOMOJIOTUYECKUN PsJ, TOMOJOTH, YTIEBOIOPOAbI, KHUCIOPOJ- U a30TCOMAEpKaIIUe
OpraHUYECKUE COCAMHECHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC
COCMHEHHS; TEOPUH, 3aKOHBI (mepuonnyeckuit 3akoH J[. Y. MeHneneeBa, Teopus CTPOCHHUS
OpraHmyeckux BemecTB A. M. bByTiiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXPAaHCHUS U TIPEBPAIICHHUS DHEPTrUU TPU XUMHUYSCKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHHUMAHUS
MPUYUHHOCTA W CHCTEMHOCTH XHMHUYCCKHX SBJICHHW, TIPCJCTABICHUS O MEXaHU3Max
XUMHUYECKUX pEaKklui, TEepMOJUHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTAX HUX
MPOTEKaHUs, O B3aMMHOM BJIMSHHHM aTOMOB M TPYII aTOMOB B MOJEKyJNax (MHIYKTUBHBIM U
Me3oMepHbIi 3@ dexTr, opueHTanTsl | u Il pona); dakromornueckue CBEICHHSI O CBOWCTBAX,
cocTaBe, MOTYyYeHUH U 0€30MaCHOM UCTIOIb30BAHUHU BAKHEUIITNX OPTraHMUECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JIEeATEIHbHOCTH 4YEJIOBEeKa, OOIMMX HAyYHBIX MPHUHIMIIAX XAMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJA, IEpepadOTKU HEPTH);



c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepHbIC MPU3HAKH TOHSATUH, yCTaHABIUBATh
WX B3aUMOCBSI3b, UCIIOIH30BaTh COOTBETCTBYIOIIUE TIOHSATHUS TIPH OTIMCAHUN COCTaBAa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COCTUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUI:

MCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIHKY JUTSI COCTABJICHHS MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIIETHBIX) (POPMYIT OPraHNYECKUX BEIIECTB;

COCTaBISITh YpaBHEHHS XMMHUYECKHUX pEaKIUid ¢  pacKpblBaTb WX  CYIIHOCTb:
OKHCIIUTEIPHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA  TMOCPEJACTBOM  COCTaBIEHHUS  3JIEKTPOHHOTO
OanmaHca ATHX pEakIui, peaknuii HOHHOTO OOMeHa MyTEM COCTaBICHHUS HX IMONHBIX H
COKpaIEHHBIX HOHHBIX YPaBHCHHIA,

W3rOTABIIMBATh MOJICTM MOJCKYJl OPraHMYECKHUX BEIISCTB JUIS WJUTIOCTPAIlUM  HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAICHKHOCTh U3YICHHBIX OPTaHHUCCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K OINpeNeIEHHOMY KJlacCy/Tpymie COeIUHEHHH, 1aBaTh UM
Ha3BaHus 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHANbHBIE HAa3BaHUS
JUIS  OTHEJBHBIX MPEACTABUTENCH OpPraHWYecKUX BEUIECTB (ITWIICH, AalleTHIIEH, TOJYOII,
TIIMIEPHUH, STWICHINIUKONb, (GeHoN, GopManbAerua, aleTalbIeru, AaleToH, MypaBbHHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, CTEapHHOBAas, OJICHHOBAs, IMAJIbMUTHHOBAs KHCJIOTHI, TJIHIIWH,
aJIaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30IIPEH, XJIOPOTIPEH, CTUPOII U IPYTHE);

cOpPMUPOBAHHOCTh YMEHHUS OIPEAEATh BHUJ XUMHYECKOW CBSI3U B OPraHMYECKUX
COCTMHCHHX (KOBAJICHTHAS U HOHHAS CBS3b, G- M T-CBSA3b, BOJIOPOIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKEHUSI TEOPHUH CTPOCHHSI OPTaHMYECKUX
BemiecTB A. M. byTtiepoBa st oObsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W
CTPOCHHSI,

chOpMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (u3MUeckne u
XUMHYECKHE CBOMCTBA TUITMIHBIX MPEACTABUTEIICH PAa3TUIHBIX KIIACCOB OPraHUYECKHIX BEIICCTB:
QJIKAHOB, IUKIIOAKAHOB, AJKCHOB, AJKQJIMCHOB, AJKHHOB, apOMATHYECKHX YTJIEBOJOPOJIOB,
CIHUPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBHIX M CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOCTUHEHUIH U aMUHOB, aMHHOKHCJIOT, OCJIKOB, YTIIEBOAOB (MOHO-, TU- U MTOJINCAXapPHUIOB),
WTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXAY HHUMHU YPaBHEHHSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKIHii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX POPMYI;

chOpPMUPOBAHHOCTh YMEHHUSI TMOATBEPXKIATh HA KOHKPETHBIX MPUMEPAX XapakTep
3aBHCHMOCTH PEaKIMOHHOW CIOCOOHOCTH OpPraHMYeCKHX COSAMHEHHMN OT KPaTHOCTH WM THUMA
KOBAJICHTHOH CBSI3U (G- U TT-CBSI3H), B3AMMHOTO BJIMSHUS aTOMOB H TPYIIIT aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaThb HWCTOYHUKU YTICBOJOPOJHOTO CHIPHS
(HedTh, TPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHHE
MIPOYKTOB MEPepadOTKH;

chOpPMUPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHUI O €CTeCTBEHHO-HAyYHBIX METOAax
MO3HAHUS — HAONIOJIEHUU, W3MEPEHHH, MOJCIUPOBAHUM, OSKCIEpUMEHTe (peajbHOM W
MBICIIEHHOM) ¥ YMEHUSI IPUMEHSTh ITH 3HAHHUS,

chOpPMUPOBAHHOCTh ~YMEHHUS TPUMEHSATH OCHOBHBIC  OMNEPAllUd  MBICIUTEIHHON
NESTEeNbHOCTH — aHAJIU3 M CHUHTE3, CpaBHEHHE, O00OOIIeHWE, CHCTEeMAaTH3aINIio, BEISBICHUE
MIPUYHUHHO-CJICICTBEHHBIX CBS3CH — JIJISl M3yUEHUsI CBOMCTB BEIIESCTB M XUMUYCCKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHU: BBISIBISATH B3aUMOCBSI3b XMMHUUECKUX 3HAHUH C MOHATUSAMU U
MPEJICTABICHUSIMA ~ JIPYTHX E€CTECTBCHHO-HAYYHBIX IPEIMETOB JUIS 0oJiee  OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUajIbHOTO €IMHCTBA MHUpPA, UCIOIH30BaTh CHUCTEMHBIE 3HAHUA MO



OpPraHMYECKON XUMUU 7Sl OOBSICHEHHSI U TPOTHO3UPOBAHUS SIBICHUI, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO TIPUPOY;

c(OpPMUPOBAHHOCTh YMEHHI: TPOBOJUTH pPACUEThl 1O XUMHUYCCKUM (opMmyrnam U
YPaBHEHUSIM XUMUYECKUX DPEAKIHUH C MCHOJIb30BaHUEM (DU3MUECKHX BEIUYMH (Macca, 00BEM
ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXKJIEHUIO XUMUYECKON (hOpMYIBI BEIIECTBA MO W3BECTHBHIM MAaCCOBBIM JOJSIM
XUMHUYECKUX 2JIEMEHTOB, MIPOAYKTaM CrOpaHUsl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHIA: TPOTHO3HPOBATh, AHAIM3UPOBATh U OLIEHWBATH C MO3UIUI
IKOJIOTMUYECKON O€30MacHOCTH TMOCIEACTBHUS OBITOBOM M TMPOU3BOJCTBEHHOW AEATEIHLHOCTH
YEJIOBEKa, CBS3aHHOW C TMepepabOTKOM BEIIEeCTB, HWCIOJIb30BATh TMOJYYCHHBIC 3HAHHS IS
MIPUHSTHUS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TJIAHUPOBATh U MPOBOAMTH XUMHUYECKHM
IKCTIEPUMEHT (TTOJTyYeHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKITIU
YIJIEBOJIOPOAOB PA3IMYHBIX KIACCOB M  KHCIOPOACOAEPKAIIUX OPraHUYeCKUX BEIECTB,
pellleHrne HKCIEPUMEHTANIbHBIX 33/Jad IO pPAclO3HABAHUIO OPraHUYEeCKHX BEIIECTB) C
coOmoneHneM mpaBwil  Oe3omacHOro oOpamieHus C  BellecTBaMH U J1abOpaTOPHBIM
obopymoBanueM, (GOpMyITUPOBATH II€Nb HMCCIEIOBAHUS, MPEICTABISITh B pa3iuuHOil (opme
pe3yIbTaThl SKCIIEPUMEHTA, AaHAJIM3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHHIA:

coOmro/1aTh TIpaBujIa KOJOTHUYECKH I1eJIeCO00pa3HOr0 TMOBEIEHUS B OBITY W TPYIOBOM
NESATETPHOCTH B IEJSAX COXPAHEHHS CBOETO 370POBbS, OKPYKAIOIIEH MPUPOTHON Cpeasl U
JOCTUXKEHHSI €€ yCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh ONAaCHOCTh TOKCHMYECKOTO JEWCTBHUSA Ha >KUBbIE OPraHU3MBbI OMpEAesIEHHBIX
OpraHUYeCcKUX BEUIECTB, MOHUMas cMbici nokazatesns [TJIK;

aHAJIM3UPOBATh  I€JIECOOOPA3HOCTh  MPUMEHEHHMS] ~ OPraHUYECKUX  BEIIECTB B
MIPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMCHHIA: OCYIICCTBISATH IICJICHATIPABICHHBIA TIOUCK XHUMHUYECKON
nH(bOpMallM B Pa3lIMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JUTeparypa, CpeicTBa
MaccoBoi wuH(popmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalnio, nepepadaTbiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3aJadei.

11 KIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHuyecKas XHMHsD
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN: O MAaTEPUATFHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAaEMOCTHU SIBJICHUI NMPUPOABI, O MECTE M 3HAYEHWU XMMHH B CHCTEME E€CTECTBEHHBIX
HayK U €€ posid B 00ECIIeUYeHNH YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM IKOIOTHIECKOM,
SHEPreTHUECKOM U THINEeBOM O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajgoB,  HOBBIX  HCTOYHHUKOB  JHEPrHMH, B  OOECIEUEeHHUH  PalMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KYJIBTYphI UEIOBEKA, a TAKKE
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U TIPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIIOYAET: OCHOBOIIOJATrarolIne
MOHSTUS — XUMHYECKUHN AJIIEMEHT, aTOM, SIIPO aToMa, U30TOMbI, AIEKTPOHHAsT 000JI0UYKa aToma,
s-, p-, d-aToMHBIE OpOWTaIM, OCHOBHOE W BO30YXIEHHOE COCTOSIHHS aTOMa, THOPHIM3AIUs
ATOMHBIX OpOWTaJIel, HWOH, MOJIEKYyJia, BAJCHTHOCTb, OJJIEKTPOOTPHUIIATEIBHOCTh, CTETCHB
OKHUCIICHUSI, XHMMHYeCKas CBs3b (KOBQJICHTHAs, HWOHHAas, MeETAJNIM4YecKas, BOJOPOJIHAs),



KPHUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKAs pPEaklMs, PacTBOP, BJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
AIEKTPOJIUTHYECKAsE JUCCOLMALMSA, CTENEHb JUCCOLMAlMU, BOJOPOJHBIA  IOKAa3aTelb,
OKHCIIUTENb, BOCCTAHOBUTEID, TETIOBON 3(h(HEeKT XUMUYECKOH peakinu, CKOPOCTb XUMHUYECKOM
peakuuy, XUMHYECKOe paBHOBECHE, TEOPUU U 3aKOHBI (T€OpUs DIIEKTPOIUTHUECKON
auccounanuu, nepuogudeckuili 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB,
3aKOH COXPAHEHHS M MPEBpPALICHUSI YHEPIrUy NPU XUMHUYECKHX PEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIINUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMHH,
MHPOBO33PECHUECKNE 3HAHMS, JISKAIIME B OCHOBE MOHUMAHUS NPUYMHHOCTA U CHCTEMHOCTH
XUMHUUYECKUX SBJIECHUN; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSIPHOM ypPOBHSX; NPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOAMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTIX HX
MPOTEKaHUs, O XHMHYECKOM DPaBHOBECHH, pacTBOpaXx W  JHCIEPCHBIX CUCTEMAX;
(hakTOJIOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, MOJYYECHUH U 0€30MMaCHOM HMCTOJIb30BAHUH
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIbHOCTH YeTIOBEKa,
OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepHbIC MPU3HAKH TMOHSATUH, yCTaHABIUBAThH
HUX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATUSA IPU ONHUCAHUM HEOPTraHUYECKHUX
BEILIECTB U UX NPEBPALLCHU;

c(OPMUPOBAHHOCTh YMCHHSI HCIIOJIE30BAaTh XUMHUYCCKYI0 CHMBOJHKY JJISI COCTaBICHUS
dbopMynl BelIeCTB U YypaBHEHUH XHWMUYECKUX pEaKIUil, CUCTEMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanpHble Ha3BaHUS OT/EIHHBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEENATh BaICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIUHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJieHTHAasl, MOHHAs, MeTajlIndyeckKas,
BOJIOPOAHAs ), TUIl KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCTh yMEHHsI OOBSCHSATH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT BHUIA
XUMHUYECKON CBSI3U M THUNA KPUCTAINIMYECKOW PEIETKH, OOMEHHBIH U JOHOPHO-aKIETITOPHBII
MEXaHU3MBbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHMH: KiIacCU(PUIMPOBATh: HEOPraHUYECKHE BEIIECTBA IO HX
COCTaBy, XUMHUYECKHE PEAKIMH TI0 PA3TMYHBIM TMPU3HAKaM (YHUCITY M COCTaBy pPEarupyroriux
BEIIECTB, TEMJIOBOMY OJ(PQEeKTy peaklud, H3MEHEHHIO CTeleHEHd OKHUCIIEHUS JJIEMEHTOB,
0o0paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPyrHe); CaMOCTOSTENIbHO BBIOMPATh OCHOBAHUS H
KPUTEPUU IS KIIACCU(PUKALINY U3y9aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHii;

chOpMHUPOBAHHOCTh YMEHUS PpAacKphIBaTh CMBICH Mepuoaudeckoro 3akona JI. W.
MenneneeBa ©  JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYO (PYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHUYECKHUX DJEMEHTOB MepBOro—4eTBEPTOro mnepuoaos Ilepmogmueckoit cucremsr JI.HA.
MeHeneeBa, UCHOJb3Ys MOHATUS «IHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE MOTYyPOBHNY,
«s-, p-, d-aToMHBIE OpOUTAIN», «OCHOBHOE M BO30YXKAEHHOE HHEPreTHUECKHUE COCTOSTHUS
aToMay»; OOBSICHITh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUYECKHX DIEMEHTOB U UX
COeAMHEHMI 1o nepuoAaM u rpynmnam llepuoanueckoi cucremst /. 1. Menaeneesa, BaleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHWH: XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYCCKUE
CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHHE IN'€HETHYECKOW CBSI3H
MEK]1y HEOPraHUYECKMMU BEIIECTBAMU C IMTIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKHUX
peakuuii;



c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYITHOCTh: OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peaKIMil MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OallaHca 3THX PEAKIUN; peaKkIuii HOHHOTO
oOMeHa MyTEM COCTaBICHHUS WX TOJHBIX W COKPAIICHHBIX HOHHBIX YPAaBHCHHIA, pPEaKIIHid
THJIPOTIN3a; PEaKIHMi KOMIUIeKcooOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHHS);

chOpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ yd€TOM HX OHHEPreTHUECKUX XapaKTepPHCTHUK, XapakTep H3MEHEHUS CKOPOCTU
XUMHYECKON PEeaKIuy B 3aBUCUMOCTH OT Pa3NUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS TIOJT BIMSHUEM BHEIIHUX Bo3neicTBul (npuniumn Jle [llartense);

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaATh XUMUUYCCKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJMYYEHHUS CEepPHOW KHCIIOTHI, aMMHaKa, OONIWEe Hay4HbIC MPUHIIUITHI
XUMHUYECKUX TPOM3BOJACTB; LIEJIECOOOPA3HOCTh NPUMEHEHHUS] HEOPraHWYEeCKHMX BELIECTB B
MIPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTbH BJIAJICHUSI CUCTEMON 3HAHMI O METOJIaX HAYYHOTO MO3HAHUS SABICHUN
npupoabl — HaOJIOAeHHE, U3MEpEeHHe, MOJEIHpPOBAaHUE, OKCIEPUMEHT (peajbHBId U
MBICIICHHBIN), UCMOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX, YMEHHs MPUMEHSATH 3TH 3HAHUS MPHU
OKCIIEPUMEHTATFHOM WCCIEOBAHUM BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKHX SBICHUH,
HMMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKON IEATeTbHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HHU;

c(hOPMHUPOBAHHOCTh YMEHHUS BBISIBJISTH B3aUMOCBSI3b XUMHUYSCKUX 3HAHUU C TIOHATUSMHU H
MPEJICTAaBICHUSIMH  JPYTMX €CTECTBEHHO-HAy4HBIX IMpeIMeTOB [UIsi 0ojiee  OCO3HAHHOTO
MMOHUMaHHUS MaTePUATILHOTO SAMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS MTPOBOAUTH PACUETHI: C UCIIONIb30BAHUEM MOHATHI «MaccoBast
JI0JISl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIGHTpAIHs»; MAcChl BelIecTBa WU 00bEMa rasza
0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WIH 00BEMY OHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BEIIECTB; TEIUIOBOTO d(eKTa peakuu; 3HaueHUsI BOJOPOIHOTO MOKAa3aTessi paCTBOPOB KHCIOT
W IIeJIoYel C WM3BECTHOM CTENEHBI0 JMCCOLMAIMM, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA)
MPOJIYKTa PEaKIMK, €CIIM OJHO M3 MCXOAHBIX BELISCTB JAHO B BUJE PACTBOpA C OMPENEIEHHOM
MacCOBOHM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B HW30BITKE (MMEET MPUMECH); JOJTU
BBIXO/Ia TIPOJTyKTa PEaKInu; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUIAHUPOBATh W MPOBOAUTH XUMHUYECKHIMA
SKCIIEPUMEHT (IIPOBEJIEHUE PeaKnii HOHHOTO OOMeHa, OATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKHUX BEIIECTB, OMpPEAESIEHUE CPE/Ibl PACTBOPOB BEIECTB C MOMOIIbIO HHAUKATOPOB,
U3YYCHHE BIUSHUS PA3NUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW peaklnu, pelIeHHe
IKCIIEPUMEHTATBHBIX 3a/a4 1Mo TeMaM «Metamiey U «HemeTamisy) ¢ coOMoIeHUEM MPaBUIT
0e30macHOTO OOpalIeHusl C BEIIECTBAMU W JaOOpaTOpPHBIM 00OpyZOBaHUEM, (POPMYIHPOBATH
Lelb HWCCeNOBaHUs, TMPEACTaBIATh B pPa3IuyHOW (opme pe3yiabTaThl IKCHEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COONIOATh MpaBUiia MOJIb30BAHUS XUMHUECKON TOCYA0H U
nabopaTtopHbIM 000pyAOBaHHEM, OOpaIlIeHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKUHUSIMU
M0 BBIMOJTHCHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB, JKOJOTUYECKU IEIecO00pa3HOro
MOBEJCHUA B OBITY M TPYIOBOW JEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 37I0POBbS,
OKpY>Karolllel NPUPOIHOW Cpenbl U JIOCTHKEHUS €€ YCTOWYMBOTO pPa3BUTHS, OCO3HABaTh
OMAaCHOCTh TOKCHMYECKOTO JCHCTBUS Ha >KMBBIC OpPraHU3Mbl OMPENCIEHHBIX HEOPraHUYECKUX
BEIIECTB, TIOHUMAas cMbICT noka3arens I1J1K;

c(hOPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHAMPABICHHBIA TIOUCK XUMHYECKOU
uH(bOpMallMd B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAay4Hasl JUTepaTypa, CpeicTBa



MaccoBoid uHpopMaiuu, VHTEepHET W Jpyrue), KPUTHUECKH aHATM3UPOBATH XHUMHUYECKYIO
nHpOpMaIHIo, TIepepadaTeBaTh €€ W UCIOIB30BaTh B COOTBETCTBUH C ITOCTABICHHOW y4eOHOM
3aga4en.
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1.1 u [lepnonnueckas cuctemMa XUMHUYECKUX
anemenToB 1. . Menpeneena.

Crpoenue BeniectBa. MHOrooopasue
BEILIECTB.

1.2
1.3 XHWMHUYECKUE PEAKIUN.
Uroro no pasaeny

Paznen 2. Heoprannueckasi xummusi
2.1 Hemertamnsl.
2.2 Meranibl.

Hroro no pazgeny

Pa3zgea 3. Xumus u ;KU3HbL

MeTtonanl mo3HaHusg B XUMHUU. XUMUS U
JKU3Hb.

3.1
Hroro no pazgeny

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

KoanuyecTBO 4acoB

Beero KonTposbHbie
padoThI
9 0
11 1
19 1
39
31 1
22 +1 1A 1 +1 ITA
54
9 0
9
102 4+1T1A

IIpakTnueckue
padoThI

DJIEeKTPOHHBIE
(uu¢posBbIe)
o0pa3oBaTe/ibHbIE

pecypchl



INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

u/n Tema ypoka

HNuctpykrax o Th.

[Ipenmer u 3HaYeHNE OPraHUYECKON
XUMHH, [IPECTABICHUE O
MHOT000pa3nH OPraHNnIECKUX
COE€IMHEHUN.

DNEKTPOHHOE CTPOEHUE aToMa
yriiepojia (0CHOBHOE U
BO30YXJIEHHOE COCTOSIHUS).
BaneHTHbIE BO3MOKHOCTH aTOMa
yTaepoaa.

XuMudeckas CBSI3b B OpraHMUeCKHX
COEIMHEHUAX. MexaHu3Mbl
00pa30BaHMs KOBAJIGHTHOW CBS3H,
CrocoObl pa3pbiBa CBSI3EH.

Teopust CTpoeHUsT OPraHUYECKUX
coequuennit A. M. bytneposa.
Buapl uzoMmepun: CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE
3¢ eKTH B MOJIEKyJIax

Teoper
HYecK
ue
3aHATH
|

A-
ayJiuTo
PHBIE;
C-
camocT
OsITEIb
HbIE

A

KoaunuecTBo yacoB

Bcero

KonTposbu
ble padoThI

IIpakTn4
ecKue
padoThbI

Jara usydyenus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl



10

11

12

13

14

OPraHUYEeCKHX COCTUHEHUH.

[IpencraBneHue o KiIacCHPUKAITIN H
cucTeMaTHyeckas HOMEHKJIaTypa
(IUPAC) oprann4eckux BEIIECTB.

Knaccudukanus peakiuii B
OpraHUYEeCKOi XUMHUHU.

CucreMmaruzanys 1 00001eHe
3HaHui no reme «Teopernueckue
OCHOBBI OPTaHUYECKOU XUMU.

AJIKaHBI: TOMOJIOTUYECKUH P,
oOmas popmyia, HOMEHKIATypa U
HM30MEepHs, FJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI.

®usnyecKue 1 XUMHYECKUE
CBOMCTBA aJIKaHOB.

HaxoxxaeHue aJkaHoB B IPUPOJIE.
CriocoObl MoJTy4eHus: U IPUMEHEHUE
QJIKaHOB.

Huknoankansl: o0mas popmyna,
HOMEHKJIATypa ¥ U30Mepus,
OCOOCHHOCTH CTPOCHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOLI
HOJTy4eHHS ¥ TPUMEHEHHUE.

Pemenue pacu€tHbIxX 3a1a4 Ha
OIIPEJIETICHUE MOJIEKYJIIPHOU
(hopMyJTbI OPTaHHYECKOTO BEIIECTBA
110 MaCCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOJSIIHNX B €I'0 COCTaB.
Cucremaru3anus u 00001eHNe
3HAHWH T10 TEME « AJIKaHBD».

AJIKEHBI: TOMOJIOTHYECKUH PSJI,
obmrast popmyia, HOMEHKIATYPA,



15

16

17

18

19

20

21

22

23
24

25

AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE
cTpoenue Mosekyn. CTpyKTypHas u
[IUC-TPAHC-U30MEPHS AITKCHOB.

dusznyeckue U XUMHUYECKHE
CBOMCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBA.

CriocoObl 1oJTy4eHus: ¥ IPUMEHEHUE
AJTKEHOB.

[IpakTrueckas padorta Ne 1 mo teme
"ITosrydyeHune 3TUIEHA U U3YYEHHE
€ro CBOMCTB".

Pemenue pacu€THbix 3a1a4 Ha
OIIPEIETICHUE MOJIEKYJIIIPHOU
(hopMyJTbI OPraHMYECKOTO BEIIECTRA.

AJIKaIueHbI: CONPSKEHHBIE,
M30JINPOBAaHHbBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO
CTpOECHHUS.

XHUMHUYECKHUE CBOMCTBA
CONPSKEHHBIX TUEHOB.

CrniocoObl MoJTy4eHus: ¥ IPUMEHEHUE
aJTKaIMEHOB.

AJIKUHBI: TOMOJIOTHYECKUH i,
obmrast popmyia, HOMEHKIATYPA,
AJICKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI, PU3UICCKUEC
CBOMCTBA.

XUMHUYECKHE CBOMCTBA aJIKUHOB.

KauecTBeHHBIE peaki HA TPOUHYIO
CBSI3b.

Crioco05bI MOJYYCHUSA U IPUMCHCHHC
AJIKMHOB.

>



26

27

28

29

30

31

32

33

34

35

36
37

Pemenue 3agayu: pacu€rsl 1o
YPaBHEHUIO XUMUUYECKOU PEAKIIUH.

Cucremaruzanusa 1 00001IeHne
3HaHUM no TeMe « HenpenenbHbie
YTIEBOIOPOABIY.

ApEeHbI: TOMOJIOTUYECKUN psI,
oOmras popmyiia, HOMEHKIIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBECHHOE
CTpOCHHE MOJICKYJ OeH301a U
TOJyOJIa, UX (PU3HUYECKUE CBOICTBA.

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIu 3aMeIEHUS.

XHUMHUYECKUE CBOWCTBA aPEHOB:
peaKIy NPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB O€H3071a.

OCOOCHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIA.

Pemenue pacu€THbix 3a/1a4 Ha
ONpeICTICHUE MOJIEKYJISIPHOU
(hopMyITbI OPraHMYECKOTO BEIIECTRA.

CrniocoObl MoJTy4eHus: ¥ IPUMEHEHUE
apeHOB.

I'eneTnueckas cBsI3b MEXKAY
Pa3IMYHBIMH KJIACCAMHU
YTJIEBOAOPO/IOB.

Pacuérel no ypaBHEeHUAM
XUMUYECKUX PEAKLIUN.
Cucremaruzanys 1 00001eHe
3HAaHUU 110 TeME « APEHBI».

IIpuponnsiit ras. [lomyTHeie
He(TsIHBIC Ta3bI.

KamenHbli1 yrosib v IpoIyKThI €70



38

39

40

41

42

43

44

45

46
47

nepepaboTKH.

Hedtb 1 ciocoObI €€ epepaboTKH.
[TpumMeHeHne NPOTyKTOB
nepepadoTKu HEPTH.

['enernueckas cBsA3b MEXKAY
Pa3IMYHBIMU KJIacCaMU
yIJIEBOAOPOIOB.
l"asorenonpoun3BoiHbIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOCHUE; pEaKLUH 3aMEIICHUS
rajoreHa.

JleWicTBue 1mienouei Ha
raJjoreHIpPOU3BOIHbIE.
B3anMonelicTBue qUrajoreHajaKkaHoB
C MarHvem M HUHKOM.

Cuctemaru3zanus 1 o0o01IeHNE
3HAHUM MO pa3aery
"VrieBonopoasr".
KonTtpouabsnas pa6ora Nel no teme
"VrneBonopoast".

AKP Nel.IlpenenbHbie
OJTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHU psifl, o01as
(dbopmyIa, CTpOCHUE MOJICKYJI,
M30MepHsi, HOMEHKJIATypa,
KJIaccuukanus, Guandeckue
CBOMCTBA.

XHUMUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOATOMHBIX CITUPTOB.

CrniocoObl MoJTy4eHHs U IPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

IIpocTeie 3¢hupbl: HOMEHKIIATYpa U



48

49

50

51
52

53

54

55

56

57

58

n30Mepusi, 0COOCHHOCTH
(bU3MYECKUX U XUMHUYECKHX CBOMCTB.

MHOroaToMHBIE CITUPTHI:
STUJICHI'JINKOJIb 1 FJ'II/IIICpI/IH, nux
(bu3znuecKkrue u XUMHUYECKUe
CBOMCTBA.

CriocoObl 1oJTy4eHus: ¥ IPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

@DeHOJI: CTPOEHUE MOJIEKYJIBI,
(usnueckue cBoiicTBa. TOKCUYHOCTH
(dhenoma.

XuMudeckue cBoiicTBa (heHoa.

Crioco0bl MoJTy4€eHusl ¥ IPUMEHEHUE
(dhenomna.

[IpakTrueckas padora Ne 2.
Petienue skciepuMeHTANIbHBIX 337124
o Teme "CrupThl ¥ peHOoIIbI".

Cucremaruzanys 1 00001eHEe
3HaHui 1o Teme "CrnupTel U
dhenomnr".

AJBAETUABI U KETOHBI: 3JIEKTPOHHOE
CTpOEHHUE KapOOHUIIBHOM IPYTIIEI;
TOMOJIOTMYECKHUE PsIZIbl, 0011ast
¢bopmyna, uzomMepus u
HOMEHKJIaTypa.

Anbaeruibl ¥ KETOHBI: PU3NUYECKHUEe
CBOICTBA; peaKLUU IIPUCOEIUHEHUS.
Peakuuu oxucnenus u

KauC€CTBCHHBIC PCaKIIUU AJIbACTUI0B
N KCTOHOB.

Crioco05bI MOJYYCHUS aJIbACTHUAOB U
KCTOHOB.

>



59

60

61%*

62

63

64

65

66

67

68

OAHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
CTPOCHHS X MOJICKYJI.

H3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX (PU3NIECKUE
CBOIICTBA.

XHUMUYECKUE CBOKMCTBA MPEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB MypaBbHUHOMN
KUCIIOTBl. MHOTOOOpasue
KapOOHOBBIX KUCIIOT.

Oco0OeHHOCTH CBOMCTB:
HENpPEeEeIbHBIX U apOMaTHUYECKUX
KapOOHOBBIX, TUKaPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BhICIIUX
KapOOHOBBIX KUCIIOT.

[TonsiTue 0 MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT.

CriocoOblI mosryueHus 1 IpUMEHEHUE
KapOOHOBBIX KHUCIIOT.

CnoxxHbie 3(DUPBI: TOMOJIOTUIECKUN
psin, obmwas Gpopmyna, u3oMepus u
HOMEHKJIATypa.

Ou3nuecKue U XUMUIECKHE
cBOiicTBa 3(hUPOB.

Pemenune pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKON PEaKIIUH,
Ha ONpejielIeHUE MOJIEKYJIIPHOU
(hopMyJIBI OPraHUIECKOTO BEIIECTRA.
[TpakTuaeckas padora Ne 3.

Penienune skcriepuMeHTABHBIX 33124
o Teme "KapOoHOBBIE KUCTOTHI.



69

70

71

72

73

74

75

76

77

78
79

Crnoxnbie 3¢ups".

XKupsl: ctpoenue, pusnueckue u
XMMHYECKHE CBOMCTBA (TUAPOIIHU3).

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpIKalIX OCTATKH
HEIpPEeAeNbHbBIX JKUPHBIX KUCIIOT.
JKups! B ipupone.

Mpbla KaK COJu BBICIINAX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
neuctaue. Ilonsarue o
CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMO).

I'enernueckas cBsA3b yIriieBOJAOPOAOB
U KHCIIOPOJCOAEPHKAIIIX
OpPraHUYECKUX BEILIECTB.

Pacuétsl o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.

Cucremaruzanus u o0o01IeHNe
3HaHui o teme "KapOoHoBBIE
KucnoThl. CioxHbIe Y3QUpHI".

OO6m1as XxapakTepuCTHKA YTJIEBOIOB
U K1accuukays yrieBoaoB
(MOHO-, M- U IOJTUCaXapHbl).
MoHocaxapuabl: pusnyecKue
CBOICTBa U HAXOXICHHUE B IPUPO/IE.
[IpumeHeHue rioKo3bl, €€ 3HaUeHHE
B )KM3HEAEATEIbHOCTU OpraHu3Ma.
IIpomexyTouHasi aTTecTaus.
AHanu3 NpoMeKyTOYHOMN
aTrecrauuu. Jlucaxapuasl: caxaposa,
ManbTO3a U JlakTo3a. Haxoxenue B
NpUpPOJE U TPUMEHEHUE



80

81

82

83

84

85

86

87

88

89

JUCaXapuIOB.

[Tonucaxapuael: cTpoeHue
MaKpoMOJIeKyJ, (pu3ndeckue u
XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC.

[TonsiTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX.

Pemenne PaCUCTHBIX 3aJa4 Ha
OIPCACIICHUC 0JIM BbIXOJa
IMPOAYKTA PCAKIIHU OT TCOPCTHYCCKHU
BO3MOXKHOTO.

CucremaTusaius 1 00001IeHNE
3HAHUM MO pazaerry
"Kucnopoacoaepxariue
OpraHUYeCKHUE COCTUHEHUA" .
KonTpoasnas padora Ne2 o teme
"Kucnopoacoaepxarniue
OpraHNYECKHUE COCAUHEHUS " .

AKP Ne2. AMuHBI: Ki1accuuKkanms,
CTPOEHHUE MOJIEKYI, o01mas ¢popmyna,
H30MEpHsl, HOMCHKJIATypa U
(u3nueckue cBOICTBA.

XUMHUYECKHE CBOMCTBA
anmu(aTHIecKuX aMUHOB.

AHWINH: CTPOECHNE aHWINHA,
0COOEHHOCTH XUMHUYECKUX CBOWCTB
aHWINHA.

CriocoObI mosTyueHus 1 IPUMEHEHUE
an(paTHYECKUX aMUHOB.

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3omepusi, GU3nuecKue CBOMCTBA.
OTtnenpHBIE MTPEICTaBUTENH O-
AMUHOKHCIIOT.



90

91
92

93

94

95

96

97

98

99
100

XuMH4yecKrne CBOMCTBA
aMHHOKHCJIOT, UX OMOJIOTHYECKOE
3HayeHne aMuHokuciior. Cuures u
TUAPOJIN3 NENTUIOB.

benku xak mpUpOIHBIE OIUMEPHI;
CTPYKTYpbI O€JIKOB.

XHUMHUYECKHE CBOMCTBA OEIIKOB.

A3oTtcoepikaiue
TCTCPOUUKINICCKHUE COCAUHCHUS.
HyxJienHOBbIE KUCIOTBI: COCTaB,
CTpOEHHE U OMOJIOTUYECKAas! POJib.

[IpakTuueckas pabora Ne 4.
Pemenue skcriepuMeHTaNbHBIX 33724
o Teme "A3oTcoepKaiine
OpraHMYEeCKHUE COeqUHEHUs" .

[TpakTrueckas pabota Ne 5.
Petrenne skciepuMeHTANIBHBIX 33724
no teme "Pacno3HaBaHue
OpPraHMYECKUX COCANHEHUN".

KonTtpoJuabnas pa6ora Ne3 o teme
"A30TCoAepIKAINEe OPraHUYECKUE
coequueHnsa".

OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI
M METOJbI UX CUHTE3a —
TOJINMEPU3ALIUS U
MOJIUKOHJICHCAITUS.

AKP Ne3. I[TimactMmaccel. YTuanzanusa
1 nepepaboTKa I1acTUKA.

DnacToMepbl: HaTypaJIbHbII
CHUHTETHUYECKHE KayuyKu. Pe3una.

Bonokna: HaTypalibHbIE,

>



HNCKYCCTBCHHBIC, CHHTCTHYCCKHUC.
HOHI/IMepH CIIenuaJIbHOIo
Ha3Ha4YCHMU.

[IpakTuueckas pabora Ne 6. A
Pemenne skcriepuMeHTaNbHBIX 33724

o teme "Pacrio3HaBaHue I1acTMace

1 BOJIOKOH."

101

O000111eHNE U CUCTEMAaTU3ALIUS C
M3YYEHHOTO MaTepHalia 1o Teme
"BricokOoMOIEKy I pHbIE

coequueHns".

OBIIEE KOJIMYECTBO YACOB I1O A-68
I[TPOTPAMME C-34

102

102 3+1(ITA) 6

@® Tema 62 u3 Konctpykropa PIT «OcoGeHHOCTH CBOWMCTB MypaBbHHOM KHCIOTHL. MHOrooOpasue KapOOHOBBIX KUCJIOT.» OOBEAMHEHA C

TeMoit 61 «Xumudeckre CBONCTBA MpeeNbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.». BRICBOOOAMBINIMIICS Yac UCTIONb3YeTCs AJs
npoBenenus [1A.



11 KUIIACC

Ne
n/n

Tema ypoka

Wuctpykrax no Th. Atom. Cocras
ATOMHBIX s7ep. XUMHYECKUI
a5eMeHT. M30TOmE!.

CTpOGHI/IC QJICKTPOHHBIX 000504Y€eK
aTOMOB, KBAHTOBBIC YHCJIA.

Krnaccudukanus XuMHIecKux
AJIEMEHTOB (s-, p-, d-, f-3eMeHTHI).

Pacnipenenenune 31€KTpOHOB 110
aTOMHBIM OpOUTAIISM.

DJEeKTPOHHBIC KOH(PHUTYpAIIUU aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUU.

DNEeKTPOHHBIE KOH(MUTYpAIIUH HOHOB.
DNeKTPOOTPULIATETLHOCTD.

[Tepuonnueckuii 3aKOH U
[leprognueckas cuctemMa XUMHYECKUX
anemenToB /1. V1. Menaeneera, CBs3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB.

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHUMHUYECKHX 3JICMEHTOB U
00pa3yeMbIX MU TIPOCTHIX H
CJIO’KHBIX BEIIECTB IO TPYIIIaM H

Teoperuu KosmuecTBo yacoB

ecKue
3aHATHSA DJIeKTPOHHbIE
Jdara
A- IpakTHyec uupoBbIe
KoHnTtpoubH H3y4YeHH
ayJTIMTOPH Bcero KHe o0pa3oBaTebHbIE
. ble padoThI s
BIC; padoThI pecypcbl
C-
CaMOCTOST
eJbHbIE
A
1 0 0
A 1 0 0
¢ 1 0 0
A 1 0 0
A
1 0 0
¢ 1 0 0
A
1 0 0
A 1 0 0
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11

12

13

14

15

16

17

Hepuoiam.

Cucrematusanus u 00001eHue
3HaHWi Mo TeMe «CTpoeHHe aTomMa U
TICXDy.

Bunn xuMHu4yeckon CBSI3H.
Mexanu3mbl 00pa3oBaHHS
KOBAJICHTHOM CBA3U. BogoponHas
CBsI3b. MEXMOJIEKYIISIPHBIE
B3aMMOJICHCTBHS.

BaneHTHOCTD 1 BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b
JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C
UX T€OMETPHUUECKUM CTPOCHHUEM.

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa.

BemectBa MosekyasspHOTo 1
HEMOJIEKYJISIPHOTO CTpOeHHMsI. THIIbI
KPUCTAJUTMYECKUX PEIIETOK 1
CBOMCTBA BEIIECTB.

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBienue 0 KOUIOUIHBIX
pacTBopax.

VlcTuHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparsl.

CriocoObI BBIpaKCHUST KOHIICHTPAIHH
pacTBOpPOB.

Pemrenue 3aiau ¢ uCnosib30BaHUEM
HOHATHUH "MaccoBas I0JIA
pacTBOpEHHOTO BeriecTa',
"MoJIIpHas KOHLIEHTparus'".



18

19

20

21

22

23

24

25

26

27

Kiaccudukanmst 1 HOMEHKIaTypa
HEOPraHUYECKUX BELLIECTB.

Cucremaruzanus 1 0000IIeHIE
3HaHu# 1o TeMe "CTpoeHue BeliecTBa.
MHuoroo6pasue BemecTn'.

KonTpoasnas padora Nel no temam
"Crpoenue atoma. [lepuoanueckuii
3aKkoH u [leproanyeckas cucrema
XUMHUYECKUX dieMeHToB /1. .
Menaeneena", "CtpoeHue BeIecTBa.
MHuoroo6pasue BermiecTs"

Krnaccudukanus XuMHIeCKUX
peaKkuuii B HEOPraHMYECKOU U
OpPraHUYECKON XUMUU. 3aKOH
COXPaHEHHUSI MacChl BEUIECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX.

AKP Nel. TennoBsie 23 exTs
XUMUYECKUX PEAKLUN.
TepMmoxumuyeckue ypaBHEHUS.

Brruncnenus no ypaBHeHHUSIM
XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUM YPaBHEHUSIM.

CkopocTh XMMHYECKOH peakuuu, eé
3aBUCUMOCTD OT Pa3JIMYHBIX
¢dakropoB. Katanus u kataau3aTopsl.
I'oMoreHHbI€ U TeTepOreHHbIE
peaxiuu.

[TpakTrueckas padorta Ne 1 mo teme
"BnusiHre pa3mudHbBIX (GaKTOPOB Ha
CKOpPOCTh XUMHUYECKOM peakiuu'.

OO6parumbie 1 HEOOpAaTUMBIE PEAKITUH.
XUMHUYECKOE PaBHOBECHE.



28

29

30

31

32

33

34

35

36

37

38

[IpakTuueckas pabora Ne 2 o teme
"BausiHue pa3nuuHbIX GaKkTOpOB Ha
I0JIO)KEHUE XUMHYECKOTO
paBHOBeCHs .

DAEKTPOIUTUYECKAS AUCCOITUAITHS.
CusibHBIE U CJTa0ble SJIEKTPOJIUTHI.
CreneHp AUCCOIMAIIHH.

Honnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BoiopoanbIii
nokasatenb (pH) pacTtBopa.

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIKME B PACTBOPaxX
AIEKTPOJIUTOB.

[TpakTrueckas padota Ne 3 o Teme
"XuMHYeCKUE peakllMi B pacTBOpax
BJIEKTPOJUTOB".

OKHUCIUTEITLHO-BOCCTAHOBUTEIILHBIE
peakuny. BaxxHenime OKUCIUTENU U
BOCCTAHOBUTEIH.

MeTo 3JIeKTPOHHOTO (JIEKTPOHHO-
MOHHOT0) OanaHca.

DJEeKTPOIN3 PaCTBOPOB U PaCIlJIaBOB
BEIIIECTB.

Pemenune 3ama4 pa3jau4HbIX TUIIOB 110
TeMaM «CKOpOCTb XUMHUYECKUX
peakuui», «I 'uapoaus».

Pemenvie 3a1a4 pa3TU4HBIX TUIIOB 110
TeMe «OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIE PEAKIIUN.
Cucremarusanus 1 00001IeH1E
3HAHUM 110 TeMe " XHUMHUISCKHE
peakuuu".
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KounrpoubHas padora Ne2 no reme
"XuMuueckue peakuuu'.

AKP Ne2. ITonokeHne HEMETAIIOB B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIJIOB.

AnnoTponusi HeMeTaoB (Ha
npuMepe KUCIopoa, cepsl, pocdopa
U yTaeposa).

Bogopon: nonyuenue, pusnueckue u
XUMHUYECKHE CBOMCTBA. [ Mapuasl.

["anorensl: HAXOXIECHHUE B IPUPOJIE,
CrocoObI MoydeHus, Pu3ndecKne u
XUMHYECKHUE CBOMCTBA.

I"anorenoBoxopoael. Baxneimme
KHCIIOPOJICOAEPKAIUE COCTMHECHHUS
TaJIOr€HOB.

JIaGopaTopHble U TPOMBIIIJICHHBIE
CIOCOOBI MOTyYEHHUsI TaJIOTEHOB.
[IpumeHeHne rajJoreHoB U ux
COCIMHECHHU.

[IpakTuyeckas pabora Ne 4. Perenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TeMe
"T"anmorensr".

Kucnopon: naboparopHsie u
MIPOMBIIICHHBIE CITOCOOBI MTOTyYeHHS,
(bu3MUYeCKre M XMMUYECKUE CBONCTBA.
O3oH. [IpumeHeHne KucIopoaa u
030Ha.

OKCHJIBI ¥ TICPOKCH/IBI.

Pemenue 3amau PAa3JIMYHBbIX TUIIOB I10

>
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teme «lanmorens», «Kucnopon,
OKCHJIBD».

Cepa: HaxoXJIeHUE B IPUPOJIE,
CTIIOCOOBI TOTYYEHUs, PU3NIECKUE U
XHMHYECKHE CBOMCTBA.

CepoBoaopon, CyIbpuabl.
Kucnopoaconep:xaiue coeiMHEHNS

cepbl. OCOOEHHOCTH CBONCTB CEpHOM
KHCJIOTHI.

[IpakTudeckas pabora Ne 5. Pemenue
IKCTIEPUMEHTANBHBIX 33124 10 TEMe
"Cepa u e€ coenrHeHUS".

A30T: Hax0XJI€HUE B PUPOJE,
CHOCOOBI MOJTYUYCHUS, PU3UICCKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK,
HUTPH/IBI.

Kucnopoiconepkaiiye coeMHCHHS
azora. OCOOEHHOCTH CBOMCTB a30THOU
KHCJIOTBL.

[Ipumenenue azoTa u ero
COeMHEHUI. A30THbIE y100pEeHHUSI.
docdop: HaxoKIEHUE B IPUPO/IE,
CHOCOObI MOTyUYeHUs, PU3NUYECKUE U
XUMHUYECKUe CBOMCTBa. Dochuabl u
dhochum.

Oxkcunsl pocdopa,
docdopconepxkaiiue kucnoTsl. Conu
(hochopHOI KHCITOTHI.

[Mpumenenne dhocdopa u ero
coenuHeHni. @ocdopHbie y100peHHs.

[TpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJILHBIX 33724 110 TeME

>
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"A3ot u pocdop u ux coequHeHUA".
VYraepon: HaXOXKAEHUE B IPHPO/IE,
AJUIOTPOTTHBIC MOIU(DUKAIUH;
(du3HYecKre U XUMUIESCKUE CBOWCTBA,
NIPUMEHEHHE.

Oxcwun yrinepona(Il), oxcun
yriepoaa(IV), yronbnas kuciora u eé
COJIH.

Pemenuie 3a1a4 pa3Tu4HbBIX TUIIOB 110
TeMaM «A30T», « YTIIepom».
Kpemuuii: HaxoxaeHne B Ipupoe,
CrocoOBI MoydeHus, pu3ndeckne u
XUMHYECKHUE CBOMCTBA.

Oxkcun kpemuus(IV), kpemHueBas
KHCJIOTA, CHJTUKATHI.

[IpuMeHeHne KpeMHUS U €TO
coequHeHui. CTeKI10, ero MnoJIyu4eHue,
BH/JIBI CTEKJIA.

Pemenne 3aaa4 pas3sjIMdYHbIX TUIIOB I10
TEMC ((erMHPIfI 1 €T0 COCIUHCHUA) .

CucreMmaruzanys 1 00001IeHe
3HaHui 110 TeMe "Hemeramsr".

KonTtpoJubsnas padora Ne3 o reme
"Hemeramsr".

AHanu3 pe3yJbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKIIHSI OIUOOK.

IlonoxeHne MeTaIoB B
[leproanueckoit cucreMe XMMHUECKUX
a51eMeHTOB. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB.

OO6mue ¢puznyeckue cBOMCTBa
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MeTauioB. [IpuMeHeHre MeTauIoB B
OBITY U TEXHUKE.

Crnasel MetaiioB. Koppo3zus
METAJUIOB.

Pemrenue 3a1au pa3audHbIX THIIOB 110
TeMme «Ilonoxxenune metaios B [ICXD
U UX CBOICTBay.

DNEKTPOXUMHUYECKUI PsIIT
HanpspKkeHui MetauioB. O01ue
CHOCOOBI TIOTYYEHHS METAJUIOB.

OOm1ast xapakTepucTHKa MeTayioB [A-
rpynmnsl [leproandeckon CucTemMsl
XUMUYECKUX 3JIeMEeHTOB. Hatpuit u
KaJIMii: noiay4yeHue, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COCINHEHUM.

OO01mas xapakTepucTUKa METaNIOB
ITA-rpynns! I[leproguueckoii cucTeMbl
XUMHUYECKUX JJIEMEHTOB. Maruuit u
KaJIbIMNA: IOTy4YeHue, pusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCAUHEHUMN.

JKEcTkOoCTh BOABI U CIOCOOBI €6
yCTpaHEHHSI.

ANfoMHUHUI: TIONTyYeHue, (GU3NIEeCKHe
U XUMHUYECKUE CBOWUCTBA,
IIPUMEHEHUE.

AmdorepHbIe CBOICTBA OKCHA U
TMIPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIIIEKCHI aITFOMUHHUS, UX
IIPUMEHEHHE.

Pemenuie 3a1a4 pa3Tu4HbBIX TUIIOB 110
TeMe "MeTaluibl rIaBHbIX NOATpyHI'.
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[IpakTuueckas pabora Ne 7. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
"MeTaJibl IMIaBHBIX oArpynmn"

OOm1ast XxapaKTepUCTHKA METAJIIOB
no6ounbIx noarpyn (b-rpyrmm)
[Tepronnueckoit CUCTEMBI
XMUMHUYECKHUX 3JIEMEHTOB.

duznyeckre 1 XMMHYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUH, UX
MIPUMEHEHUE.

Baxwuelime coeMHeHUs Maprasiia.
IlepmaHranar xanus, ero
OKHCJIUTEJILHBIE CBOIICTBA.

dusnyeckue U XUMUIECKHE CBOMCTBA
JKeJie3a U ero COCIMHEHMH.
[Tony4yeHue v npuMeHEHNE CIIABOB
JKelesa.

dusnueckue U XUMHUYECKHUE CBOMCTBA
MeIH U €€ COeTMHEHN, X
MIPUMEHEHUE

duznyeckue 1 XMMHUUECKHE CBOICTBA
IIMHKA U €T0 COeIUHEHUM, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IUHKA.

[IpakTuyeckas pabora Ne 8. Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
"MeTtasmibl TOOOYHBIX TOATPYTIT".

O0001IeHNE U CUCTEMATH3ALHUSA
M3YYCHHOT'O MaTepuaa Imo TeMe
"Metannbl". Pemrenue 3agau
Pa3IUYHBIX THIIOB.

KonTposabHasi padora Ne4 o teme
"Mertamibl".
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AHanm3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHS OIUOOK.

IIpoMe:xxyTOYHasi aTTEeCTALIUA.

Ponp xumMuu B o0ecrieueHun
YCTOI\/JI‘-II/IBOPO Pa3sBUTHA YCIIOBCUYCCTBA.
IlousTue o HAayY4YHBIX M€TOOax
HUCCIICOA0BaHUA BCIICCTB.

AHalu3 NpoMexXyTOYHOM aTTecTalkH.
HayuHble npuHLIMIBI OpraHu3alyuu
XUMHUYECKOTO IPOU3BOACTBA.
[TpombInIeHHBIE CTTIOCOOBI TTOTYYCHUS
Ba)XHEUIITNX BEIIECCTB.

XUMHUECKOe 3arpsi3HeHUe
OKpY>KaroIleH Cpesibl U €ro
MOCTEICTBHSL.

XUMHUS 1 37J0pOBbE UEIOBEKa.
JlexapCTBEHHBIE CPE/ICTBA.

Xumus numu. Ponbk XuMuu B
oOecIieueHnH MUIIEBON
0€30IaCHOCTH.

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBast XUMHS.

X¥MHs B CTpOUTENBCTBE. BakHelmue
CTPOUTEIIBbHBIE U KOHCTPYKIIMOHHbIE
MaTepHuabl.

XUMHSA B CEIIHCKOM XO3SIHCTBE.
Opranudeckrie 1 MUHEpATIbHbIC
yaoOpeHwusl.

CucreMaru3sanus U 00001IeHE

3HaHUH 110 TeMe «MeTobl TO3HAHUS B
XUMUU. XUMUS U KU3HBY.

>
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@ OOwbenunens! Tembl ypokoB Ne90 u 91 u3 Koncrpykropa B Temy Ne90 «O0600611eHIEe 1 cucTeMaTH3allus U3yUYeHHOT0 MaTepuaa 1mo

teme "Metamner". Pemenue 3a1a4d pa3iuyHbIX THIIOB.». BEICBOOOAMBIIUICS Yac UCTIONB3YETCs s mpoBeaeHus [1A.



YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJBHOI'O
NPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
* Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEpHOE
obmiectBo «M3aarenscTBO «IIpocBemnienner»

* Xumus, 11 xnace/ IN'abpuensu O.C., OctpoymoB WN.I'., Ciagkos C.A., JIéBkun A.H.,

AKHI/IOHepHOC O6H_ICCTBO «H3paTenscTBO ((HpOCBCH_ICHI/Ie»

METOANUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. XuMunyeckuil 3kciepuMeHT B mikose. 10 kimace: yueOHO-MeToAnYEecKoe
noco6ne/O.C.I'abpuaisn, JL.IT.Batmunaa.-M.: [Ipoda, 2005.-208 c.

2. Xumus. Ypoku B 10 kinacce: mocodue s yauTenei o0meoopa3oBaTeTbHBIX
yupexaenuit / H.H.I'apa (u ap.).-M.: IIpocBemienne, 2009.-111 c.

3. Xumus: 11 xnacce: meroauueckoe mocodue mis yuutens/A . FO.I'pankosa.-M.: ACT,
2006.-158 c.

4. Xomuenko M.I".COopHuK 3a/1a4 U yIpaXHEHUH 110 XUMUH.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MUHTEPHET

1.Enunas xoyutekus mudpoBeix oOpazoBatenbHbIX pecypcoB URL: http://school-
collection.edu.ru/

2. BuprtyanbsHas obpa3oBarenbHas naboparopust URL: http://www.virtulab.net/



