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HOACHUTEJBHASA 3AITUCKA

[IporpammMa 1O XUMHUH Ha YPOBHE cpeaHero oOmiero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeboBaHUN K pe3ybTaTam
OCBOCHHS (efepanbHOll 00pa30BaTEIbHOM MPOTPaMMbI  CPEIHETO OOIIETro
obpazoBanust  (DPOII  COO), mnpenacraBieHHbIx B DeaepanibHOM
rocyjapctBeHHOM oOpazoBaresibHOM craHjaapte COO, ¢ yuérom Konuenumu
npenojaBaHus  ydyeOHOro mpeamera «XuMus» B 00pa3oBaTENIbHBIX
opranmsanusax  Poccmiickon — @Pexepanuyu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBaTreNbHbIE MTPOTPaMMBbl, 1 OCHOBHBIX MOJIOXEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii @enepauuu Ha 1nepuon go 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OMPEIETCHUIO
oOmelt crpaterun OOy4YeHHs, BOCHUTAaHUS W Pa3BUTHUS OO0YYaIOIIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxeHus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111€00pa30BaTEIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3oBaHHOCTU. OHO CIHYXHUT 3aBEpIIAIOIIMM JTAlOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHON CHUCTEME XHMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KYJbTYphl YEJIOBEKa, a TaKXKE HKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. PeanuzyeTcss xumuyeckoe o0pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEr0o oOO0IIero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COAEpPXKAHUE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTpaMMe MO XUMHUHU C YUYETOM CHenu(PUKU HAyKU XUMUH, €€
3HAQ4YEHUS B MO3HAHUM MPUPOJILI U B MATEPUATILHOM KU3HU OOIIECTBA, a TAKKE C
y4€ToM OOIMX 1eJie W TPHUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeAaHero oOmiero oOpa3oBaHusi B Poccuiickoit
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPaeT 0COOYI0 pOJib B
COBPEMEHHOM IMBWIM3AllMM, B CO3JJaHUM HOBOM ©0a3bl MaTepHaIbHOMN
KyJabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHHE PaIMOHATIHLHOTO
HAy4YHOTO MBIIUIIEHUS, B CO3/IaHHE IIEJIOCTHOTO TMPEJCTaBICHUs 00
OKpYXKalOlllEeM MHUpPE KaKk O €JIUMHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE



dopMupyeTcss B XHMHUHM Ha OCHOBE IOHMMAaHMS BEIIECTBEHHOTO COCTaBa
OKPYAIOILEro MUPa, OCO3HAHUS B3aUMOCBSI3H MEKY CTPOCHHEM BEIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYSI C JOPYTMMH €CTECTBEHHBIMH HAayKaMH, XHUMHS
CTajla HEOTHhEMJIEMOM YacTbIO MHUPOBOW KYJIBTYpbl, HEOOXOJIUMBIM YCIOBHEM
YCHEIIHOTO TPyJAa U XU3HHM Kaxaoro uiaeHa oduiectBa. CoBpeMEHHas XUMUS
KaK HayKa CO3MJaTelIbHas, KaK HayKa BBICOKHMX TEXHOJIOTHI HampaBieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHUIIEBOM, HKOJIOTHYECKON Oe30MacHOCTH H
OXpaHbI 310POBbSI.

B cootBeTcTBUMM C OOIIMMH LEISIMH M MPUHLUUIIAMHA CPEIHEr0 OOILEro
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 xmacchl, 06a30BBIi
YpOBEHb M3yUYEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOILIEKYJIbTYPHYIO
MOJITOTOBKY o0yyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  Pa3IMYHBIX 00JacTsX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBisOmUMHA  TIpeAMEeTa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckasd xumus» U «OOmIas U HEOPraHWYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAaHUIl 10 HEOPraHUYECKONW XUMUH (C BKIIOYEHHEM 3HAHUH U3 001ei
XUMUH) U OpraHudeckoil xumuu. @opMupoBaHUE JaHHOW CUCTEMbI 3HAHUH TIPU
U3y4YE€HUU TpeaMeTa oOecrneuynBaeT BO3MOXKHOCTb PACCMOTPEHHSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conepxkanusi KypcoB — «Opranuueckas xumus» 1 «OOmas u
HEOpraHuveckas Xumus» cHOpMHpOBaHAa B MPOTpaMMe MO XMMHUH Ha OCHOBE
CHUCTEMHOTO TOJX0/Ja K H3Y4YEHUI0 Y4YeOHOro marepualia U oO0yclOoBIeHa
HUCTOPUYECKH OOOCHOBaHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMyecKod XWMHUU BEUIECTBA
paccMaTpUBaIOTCSl Ha YPOBHE KIIACCMYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHHI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX U 3JIEKTPOHHBIX
OpeaCTaBlIeHUd O cTpoeHuu BemiecTB. CBelneHuss 00 HM3yyaeMbIX B Kypce
BELIECTBAX JAlOTCAd B pa3BUTUM — OT YIVIEBOJOPOJOB JO  CIIOKHBIX
OMOJIOTUYECKH AaKTUMBHBIX CO€IMHEHUW. B Kypce opraHudeckol XuMHu
MOJIy4yaloT pa3BUTHE CQOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI TEpBOHAYAJIbHBIE TPEJCTABICHUS O XUMHUYECKOW  CBS3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKOUN pEaKIIHH.



[Ton HOBBIM yraoOM 3peHUs B HOpeaMeTe «XUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCsd M3YYEHHBIH Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
TEOPETUYCCKUM MaTepuad U (AKTOJIOTHYECKHE CBEJICHHS O BEIIECTBaX M
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011as u HeopraHuvecKas
XUMUS» OOYyYaroImMUMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W  METOAOJOTUUYECKHUX
MO3UIINH, TIIyO)Ke TOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIIMNA 3TOT0 3aKOHA —
oT 00o0MIaromel 10 OOBIACHSIONMIECH U MPOrHO3UPYIOIEH.

Enunas cucrtemMa 3HaHWM O BaXXHEMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOCHHUH, CBOWMCTBAX M MPUMEHEHUH, & TaKXKE O XMMHUUYECKUX PEaKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJICP)KaHMS, HWMEIOIIUMU KYJIbTYPOJOTHUECKUNA H
IPUKIIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IMOHUMAHHUIO B3aUMOCBSI3H
XUMUU C JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEIbHOU U
MPAKTUYECKON JIeSITEIIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS
K Mpolleccy TBOpPYECTBA B 00JIACTH TEOPUM U MPAKTUUYECKUX MPUIOKECHUM
XUMHH, TIOMOTAIOT BBIYCKHUKY OpPHUEHTHPOBAThCA B OOIIECTBEHHO M
JUYHOCTHO 3HAYUMBIX IpoOJieMaX, CBS3aHHBIX C XUMHEH, KPUTHYECKH
OCMBICJIMBATh HH(POPMAIIUI0O U TPUMEHATH €€ sl TOIMOJHEHUs] 3HAHUM,
pelICHUs] HMHTEJUICKTYIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEIOBATEIbCKUX
3a1a4. B niemoM cojaepikanne ydeOHOTO mpeameTa «XMMHUsS» JaHHOTO YPOBHS
U3Y4YCHUS] ~ OPUEHTUPOBAHO  HAa  (opMUpOBaHHUE Yy  OOyHaronIuxcs
MHPOBO33PEHUYSCKON OCHOBBI JIJII IIOHUMaHUS (PUIOCOPCKUX HJICH, TAKUX KakK:
MaTepUaIbHOE  €AUMHCTBO HEOPraHWYECKOT0 W  OPraHUYeCcKOro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [T03HABAEMOCTh
MPUPOIHBIX SBJICHUM MyTEM DKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUI MEXKITY
HOBBIMHU (paKTaMH ¥ TEOPETHUCCKUMHM MPEANOCHIIIKAMH, OCO3HAHUE POJIM XUMHH
B pEUICHUWH OHKOJOTMYECKHX NpolieM, a Takke MpodseM cOepexeHus
DHEPreTUYECKUX PECYpCOB, ChIPbS, CO3JaHUSI HOBBIX TEXHOJOTUM U
MaTepUalioB.

B maHe pemieHuss 3amad  BOCIUTAHUS, Pa3BUTUS U COIMAIM3AIUHU
00y4Jaromuxcsl MPUHATBIE MPOTPAMMOM IO XHMHH IOAXOJbI K OIPEICICHUIO
COJICp’)KaHMUSI W TMOCTPOEHUS TMpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHHUE IS
Pa3IMYHBIX BHUIOB JICSITCIBHOCTH: PCIICHHMS MpoOJeM, IOWCKa, aHalmu3a u
00paboTkn  WMH(pOpMAIMK, HEOOXOAMMBIX JUISI NPUOOPETCHUS  OIbITA
MPAKTUYECKOW W HCCIEIOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUU XUMUH.



B mpakTtuke mpenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, TaK M Ha YpPOBHE CpeAHero ooimero oOpa3oBaHHs, NpU
OTpENEICHUN COACPKATEIBHOM XapaKTEPUCTUKH Ieel u3ydeHUus Mpeamera
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJAUIMOHHO TPHU3HAETCS
(¢opMupOBaHHE OCHOB XHWMHYECKOM HAyKH Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTHUECKON NEATEeIbHOCTH YEJIOBeKa M Kak OJHOTO W3
KOMITOHEHTOB MUPOBOM KyJbTypbl. C METOAMYECKOM TOYKU 3pPEHUS TaAKOU
NOJAXOJ K ONpENeNCHUI0 LeJeld H3ydeHHs] TMpeaMeTa SBJSETCS BIIOJIHE
OTIPaB/IaHHBIM.

CornacHoO TaHHOW TOYKE 3pEHUS TJIABHBIMHU LEISIMH H3yUEHUs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (QopMupoBaHHE CHCTEMbl XUMHYECKHX 3HAHUW KaK BakKHEHIIen
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIIFOYEeBBbIe MOHATHA, (yHIaMEHTAIbHBIE 3aKOHBI M
TEOpUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHWE W TIOHUMAaHHWE
CYIIHOCTH JIOCTYIHBIX OOOOIIEHUM MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB W XHUMHYECKUX PpEaKIi, HEOOXOIUMBIX IS
OpHOOpEeTEHUs yMEHHMH OPHUEHTHUPOBATHCS B MHPE BEUIECTB M|
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKON U
MOBCEITHEBHOM JKU3HU;

e pa3BUTHE YMEHUM U CIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C
HAONMOJICHUEM U OOBSICHEHHEM  XHMHUYECKOTO  IKCIEPHUMEHTA,
cOOJIF0ICHUEM TMPaBWI 0€30MacHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsiny ¢ »TuM, coxepxaTenbHas XapaKTepuUCTUKa IIelied W 3aj1ay
U3Y4YEeHHS MpeAMeTa B MPOrpaMMe MO0 XMMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIIero
oOpazoBanus. CerofHs B MpeNoJaBaHUN XUMHUHU B OOJbIIEH CTETIEHH OTHAETCS
NpEeNNoYTeHue  MPAaKTHUYEeCKOW  KOMIIOHEHTE  COJEp)KaHWs  OOydeHHs,
OPUEHTHUPOBAaHHOW Ha TOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHu3alliM, BIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIMOHAILHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSMHU aKTUBHOTO TIOMyYEHUS 3HAHUHN
Y IPUMCHCHUS X B peaIbHOM JKU3HU JIUIS PEIICHMS MPAKTHYECKUX 3a/1ad.

B cBsi3u ¢ ATUM mpu U3YyYEHHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHUE NMPUOOPETAIOT TAKKE IEJIN U 33]1a4M, KaK:

aganTamys OOyYaromMXcsi K YCIOBUSIM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (QOPMHUPOBAHUE HWHTEIJICKTyallbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEILHOMY  TPUHSTHIO



IPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlMsIX, CBS3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

dbopMupoBaHue y OOYYarONIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMITIETEHIIM), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHHE MJIs Pa3Iu4HBbIX BUJIOB
NEATEeIbHOCTU:  pelleHus mpoljeM, TOUCKa, aHaiu3a U 00paboTKH
uH(bOpMallK, HEOOXOAUMBIX Ui TPHOOPETEHHUs OIbITa JCSTeNbHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe ISl OLEHKU C
MO3UIIMKA DKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00yYarommxcsi: CHOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHMH Uil TIOMCKA |
aHanu3a Yy4yeOHOW MW HAYYHO-TIONMYJAPHOHM HMHPOpMalUUd XHUMHYECKOrO
COJIepKaHus;

dbopMupoBaHHE€ U pa3BUTUE Yy OOYYAIOUIUXCS AaCCOLMATUBHOTO U
JIOTUYECKOTO MBIIUICHNs, HaOII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpblE OCOOEHHO HEOOXOJUMBI, B YacCTHOCTH, IpH IUIAHUPOBAHUM U
MPOBEICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHWE y OOydalmmxcsd YOEKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XUMUH, €€ BaXHOW POJM B PEIICHUM TII00ANTBHBIX MPOoOsieM
palOHAIBHOIO MPUPOIOIIOIB30BAHNS, TIONOJHEHUS SHEPIETUUECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OepeXHOTO OTHOILIEHUS K TPHPOJE H CBOEMY 3/J0pPOBBIO, a TakKkKe
NPUOOPETEHUsST OMbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHWM ISl TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM miaHe cpenHero oOumiero o0pa3oBaHMs MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOAWT B COCTaB NpeamMeTHoW obOmactu «EctecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO61miee yucao 4acoB, OTBEAEHHBIX JJISI M3YYEHUS XUMUHU, Ha 0a30BOM
ypOBHE CpeaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Hefeno).

COJIEP) KXAHUE OBYUEHUSA

10 KITACC
OPI'TAHUYECKASA XUMHUA

Teoperuyeckne 0CHOBbI OPraHMYeCKOl XUMHHU



IIpenMer opraHn4ecKkor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE
B IIOJyYCHUH HOBBIX BEIIECTB U MAaTEPUAIOB. T€OpHUs CTPOCHUS OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKE€HUA. CTPYKTYpHBIE
dbopMynbl OpraHUYecKUX BellecTB. [ 'omosnorus, uzomepus. XUMUYECKas CBS3b
B OPTaHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBienne 0  KiIacCHU(pUKAIUU OpPraHWYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUH (CUuCTeMaTnyecKasi) U TpPUBHAIIbHbBIE
Ha3BaHUS BKHEUILINX MIPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB W HMX MPEBPAICHUN:
O3HAaKOMJIEHHME C 00pa3llaMy OpPraHMYECKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHX BEIIECTB, HAONIOACHHUE H
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB II0 MPEBPALICHUI0 OPraHUYECKUX
BEIIECTB IIPU HArpeBaHUHM (IUIaBJIEHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKMU pAn. MeTaH W 3TaH —
MIPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKUE M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMelIEHUs] U TOPEHMs), HaXOXKJIECHUE B NPUPOJE, IMOIY4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAN. DTWIEH U MPOIUIICH
— IPOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3UUECKUE U XUMHUYECKHE CBOICTBA
(peakuu TUAPUPOBAHUA, TaJOTEHUPOBAHUS, TUIpaTAllUd, OKUCICHUS W
HOJUMEPU3ALINN), TOTYYEHHE U TPUMEHEHUE.

Anxanuensl: OytagueH-1,3 u metunOyranuen-1,3: cTpoeHne, BaKHEUITNE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun ). [Tomyyenue
CUHTETHYECKOTO KaydyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUH ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHMHOB: COCTaB, CTPOEHHUE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakiuu  TUIpPUPOBAHMS,
raJIOreHUPOBAHUS, TUAPATALIUU, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUUYECKHE CBOMCTBA
(peakuuy TaJOreHUpOBaHUS W HUTPOBAHMSA), MOJYYEHHUE U NPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, pusuueckue u Xumuueckue ceoucmea (peaxyuu
2aN102eHUPOBAHUST U HUMPOBAHUs), NOJYYeHue U npumeHeHue. TOKCUUHOCTb
apeHoB. |'eHeTHYecKasl CBA3b MEXKIAY YIVIEBOAOPOAAMH, NMPUHAIJIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKHU YIJIEBOAOPOAOB. [IpUpOaHBIA ra3 W NMOMYyTHBIE
Hedrsapie Tazel. HedTs 1 €€ mpoucxoxnenue. CrocoObl nepepadboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKUi), nuposu3. IIpoayKTel



nepepaboTku HedTH, UX TNPUMEHEHHE B TMPOMBIIUIEHHOCTM WU B OBITY.
KameHHbIii yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHs BELIECTB M HX IPEBPALLCHHM:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, KaydyKOB M PE3MHBI, KOJUJIEKLUU
«Hedptp» u  «Yromp», MOAENIUpPOBaHHE MOJEKYJT YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKONW paOOThHI: MOIyYEHUE
ATUJICHA U U3yUYEHHUE €r0 CBOKCTB.

Pacuérurlie 3agaun.

Bbluncnenuss 1mo ypaBHEHHIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOI'O BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJIHBIX BELIECTB WJIH MPOIYKTOB
peakIun).

Kucnopoacoaepxaiue opranu4yeckue CoOeAUHEHUS

[IpenenbHble OJHOATOMHBIE CHHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
(¢u3nuecKkue M XUMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOaHBIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[eficTBHE METaHOIAa M 3TAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaromMHble CHHUPTHL. OTWICHIVIMKOJIb W TJMIEPUH: CTPOCHHUE,
(¢u3nueckue M XHMHYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO UICIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peakliisi Ha MHOTOaTOMHbIE cIUpThI). JleiicTBue Ha
OpraHu3M uenoBeka. [ [pumeHenue rauueprsa U 3TUIIEHTJIKOJIS.

@®eHod: CTPOEHUE MOJEKYJbl, (U3NUECKHME W XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpaerunbl U kemowusl. DopMalbIeruja, aueTanbAETui: CTPOEHUE,
(¢u3nyuecKrue U XMMUYECKUE CBOMCTBA (PeaklUyd OKUCIEHHUS] U BOCCTAHOBJICHMS,
KauyeCTBEHHBIE PEAKLMH ), IOJYyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpefeiibHble KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCJIOThI: CTpOEHUE, (PU3NUYECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius dSTepuuKaliu), TM[OJy4YeHUe M
npumeHeHue. CTeapuHoBasi U OJICMHOBAsi KMCIIOThI KaK MPEJCTABUTEIN BBICIIMX
KapOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

CnoxHble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3pupoB. Kupel. ['mapomus xupos. IlpuMeHeHue KUpPOB.
buonornueckas poJb :KUPOB.

VYrneBoabl: cocTaB, Kiaccuukanus — yrieBoloB  (MOHO-, JAU- H
nonmcaxapuapl). [moko3a — MpoCTeHMIIMi  MOHOcCaxapul: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C
rugpokcugom meau(ll), okucinenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),




BOCCTaHOBJICHHE, OpOKEHHE TIJIIOKO3bI), HAXOKJIECHUE B MPUPOJE, IPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTo3a Kak U30MEP TITIOKO3BI.

Kpaxman u nemrono3a kak npupoiHbie moauMepsl. CTpoeHUe Kpaxmalia u
HEeJUt0NI03bl.  PU3NYecKre M XMMHYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DOKCneprUMEHTAIbHBIE METOAbl W3YyYEHHUs BEIIECTB M WX MPEBPALLCHUN:
poBe/ieHne, HaOI0IEHHEe U OMUCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAUeCTBEHHbIC PEAKIIMHA OJTHOATOMHBIX CIUPTOB (OKUCICHUE 3TAHOJA
okcusoM meau(ll)), MHOrOaTOMHBIX CIHPTOB (B3aUMOJEHCTBHUE TJIMIEPUHA C
rugapokcugom menu(ll)), ampaerupgoB (OKHUCIEHHE aMMHA4YHBIM PaCTBOPOM
okcuna cepedpa(l) m runpoxcunom wmenu(ll), B3aumonelicTBue kKpaxmana c
MOJIOM), TPOBEACHHE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaumn.

Boluucienuss mo ypaBHEHHIO XHUMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO H3BECTHHIM
macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX BEUIECTB WM MPOAYKTOB
pEeaKImH).

A3zoTcoaeprkalme oOpraHu4eckKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTepHble  OpPraHUYeCKHE  COEAMHEHUS.
dusnyeckue U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornyeckoe 3HaueHNEe aMUHOKUCIOT. [lenTrebl.

benku kak NpupoOJHBIE BBICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOpPUYHAA U TPETUYHAs CTPYKTypa OelKOoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HaOJI0JIEHNEe U ONMHCAHME JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OelKOB
IIpU Harpe€BaHUHU, IBETHBIE PEAKIIUU OEJIKOB.

BrbicokoMouieKyJIsIpHBIE COeITMHEHUS]

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS
MOJIEKYyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPHU3ALIMS U MTOJTUKOHACHC AL

OKCnepruMeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HaKOMJIEHHE C o00pa3llaMu MPHUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeEXIpeaIMETHBIX CBS3€H IIPU U3YUYEHUU OPraHUYECKON
xumMuu B 10 KJacce OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KakK OOIIUX



€CTeCTBEHHO-HAYYHBIX IOHITHUN, TaK W TOHSATHIA, SBISIONIMXCS CUCTEMHBIMU
IJISL OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTeCTBCHHO-HAyYHBbIC TOHSTHSA: SIBJICHUE, HAy4HbBIA (akr,
THIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CHHTE3, KIACCU(PHUKAIUS, NEPUOIHIHOCTb,
HaOJII0/IeHNE, H3MEPEHHE, IKCTIEPUMEHT, MOICTTHPOBAHHE.

®dusnka: Marepus, DJHEPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYya,
DHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperatHoe COCTOSHHE
BEILECTBA, PU3MYCCKHUE BEITUUMHBI M €IMHUIIBI UX U3MEPCHHS.

buonorus: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHH3ME,
doTocuHTEe3, OMOIIOTUYECKH aKTUBHBIC BemlecTBa (OETKH, YTIIEBOJIBI, YKHUPHI,
(bepMeHTHI).

[eorpadus: MuHepanbl, TOpHBIE TIOPOJBI, IMOJE3HBIC HUCKOMACMEbIE,
TOILJIMBO, PECYPCHI.

TexHosOTHs: THIEBBIE MPOAYKTHI, OCHOBHI PAallMOHATHHOTO MUTAHUS,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE MPENapaThl, MaTePHAIIbI
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKHI »leMEHT. ATOM. SIpo aroma, H30TOMNbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIC OpOUTaIH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH pacnpeiesieHUsl SJEKTPOHOB MO OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHASI KOH(DUTYpaIKs aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamyeckas cucrteMa XUMHYECKHX
snementoB JI. WM. MenneneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA W
[lepuoanueckort cucteMbl xuMudeckux i3neMeHToB J[. WM. Mengeneera c¢
COBPEMEHHOW TEOpHEN CTPOCHHUS ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M OOpa3yeMbIX UMU TMPOCTHIX U CIIOMKHBIX
BEILIECTB M0 TpylIllaM W MepuojaM. 3HAYEHUE MEPUOJUYECKOTO 3aKOHa B
Pa3BUTHU HAYKHU.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIPHAS U TIOJISIpHAsl, HOHHAs, METa/UTMUecKas ). MexaHU3MbI
00pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBIH M JOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BajaeHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJNEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWMbl  KPUCTAUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJUTOUIHBIE PACTBOPBL.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYEeCKHMX  COCIUHEHUH. Howmenxknatypa
HEOPraHMYECKUX BEMIECTB. | e€HeTHuYecKas CBA3b HEOPTraHUYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHUECKMX peakiuid B
HEOPraHMYECKOW U OPraHMYEeCKON XMMUU. 3aKOH COXPAHEHUSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT PAa3jIMYHbIX (AKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOSIHME XUMH4YecKoro paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas auccouuanuss. CUIIbHBIE U CJIa0ble JJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEILECTB: KUCIAsl, HEUTPAJIbHAS, [IECTIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUI:
neMoHcTtpanus tadnun «llepuoandeckas cucteMa XMMUYECKUX 31eMEHTOB [l
N. MenaeneeBay, u3ydeHrue MojieJie KpUCTAUTMYECKUX PELIETOK, HAOII0eHNE
U OINHUCAaHUE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (pa3iioKeHHE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPa, OIPEACICHUE CPEIBI
pacTBOPOB BEIIECTB C IOMOIIBI0O YHUBEPCAIBHOTO WHJHUKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MPOBEACHUE MPaKTUUYECKON paboThl «BiusHUE pa3IudyHBIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINM.

Pacuérnble 3anaum.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKHX pEaklHii, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, paCUYETHI C UCIOJIb30BAHUEM MOHSTHS «MacCOBast
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xummust

Hemeranmner. Ilonoxenne HemeramioB B Ilepuoguueckort cucreme
xuMuueckux amemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
®du3znyecKkre CBOMCTBA HEMETAIIOB. AJIJIOTPOINHUS HEMETAIIOB (HAa MpUMEpPE
KHCJIOpOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpEeMHHUS) W HUX  COSAWMHEHUM  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCAUHEHUM.



Merannel. [lonoxenne metaiuios B [lepruoanueckon cucTeMe XUMUYECKUAX
sanementoB JI. WM. MenneneeBa. OcoOEHHOCTH CTPOCHHUS DICKTPOHHBIX
000J104eK aTOMOB MeTaiioB. OO1me ¢puznyeckue cBoicTBa MeTayioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUUYECKUM Pl HAPSLDKECHUM METAIIIIOB.

XUMUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUH, KaJIUM, KalblHM,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHU.

OO0mue crocoOsl noay4yeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOABI W3Y4YEHHUs BEIIECTB M HX IPEBPALLCHUN:
U3y4YeHue KOJUIeKIUU «MeTajuibl U CIUIaBbl», 00pa3loB HEMETAJJIOB, PELICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4, HAONIOJEHUE U ONMHMCAHHUE JIEMOHCTPALMOHHBIX U
7a00paTOpPHBIX  ONBITOB  (B3aUMOJECHCTBUE TUIAPOKCHIA  QIIOMHHHS  C
pacTBOpaMM KHCIOT M IIEJI0YEH, KAa4EeCTBEHHBIC pEAKUMM Ha KaTHOHBI
METaJJIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BelecTBa MM 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OAHOIO M3 YYaCTBYIOIIMX B PEaKLMU BEILECTB,
pacuérel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEaKLUH, €CIU
OJIHO W3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponb xuMuu B 06ecrieueHUM 3KOJIOTUYECKOM, SHEPreTUUECKON U MUIIEBOU
0€30MMacHOCTH, pa3BUTUN MeIUIMHBI. [loHATHE O HAyYHBIX METOJAaX MO3HAHUS
BEILECTB U XMMUYECKUX PEAKLUN.

[IpeacraBnennss 00 OOIMX HAyYHBIX MPUHLIMIAX [POMBILIIEHHOTO
MTOJTYyYEHHS BaKHEUIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB U MATEPUANIOB: BAKHEHIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMHKa,
MaTEpUAIIBI JUISl SJIEKTPOHUKH, HAHOMATEepUalibl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XHAMHUS U 300pOBBE YEJIOBEKA: MPABUJIA WCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuia OE30MACHOIO HCIIOJIb30BaHUS INpernapaToB ObITOBOM
XUMHUHU B [IOBCEHEBHOW JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBSI3€M TMpu  HM3ydyeHUH oOOwmeld U
HEOPraHn4ecKkod Xxumuu B 11 Kijacce OCyHIECTBISETCS YEpe3 MCIIOJIb30BAaHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTUNA, TaK W TOHSATHH, SBISIOLIUXCS
CUCTEMHBIMH I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIA (paKT, TUTIOTE3a, 3aKOH,
TEeOpHs, aHaIW3, CHUHTE3, KiacCHUpUKAIMA, MEePUOIUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHUE.

®du3uKa: Martepusi, YHEPrus, Macca, aTom, SJICKTPOH, MPOTOH, HEHUTPOH,
WOH, WU30TOM, pPaJUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpPOBEHBD,
BEIIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEMIeCTBa, (U3UICCKUE
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kinetka, opraHusM, 3KOcHUCTeMa, Owocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TOJE3HBIE HCKOIMAEMEIE,
TOILJIUBO, PECYPCHL.

TexHonorus: XUMHUYCCKasA IMPOMBIIIJICHHOCTD, MCTAJIIIYpPIru,
ITPOU3BOACTBO CTPOUTCIIBHBIX MaTCpUuaIoB, CEIBbCKOXO03SMCTBECHHOE
IMpOU3BOACTBO, IMuIcBas IMPOMBIINIJIICHHOCTD, (bapMaHeBTI/I‘-ICCKaSI
IMPOMBINIJICHHOCTD, ITPOU3BOACTBO KOCMCTUYCCKUX IIPCIIapaTOB, IIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTCpHuaoB, QJICKTPOHHAsA IMPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
XumMnmn  HA  BA3OBOM  YPOBHE  CPEJHEIO  OBHIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHUS
00y4JaroImMMHUCS TPOTPpaMM CpeaHero oOmero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeIMETHBIM W MpeIMETHbIM). HayuHo-MeTonuueckoil OCHOBOM st
pa3pabOTKH MJIAHUPYEMBIX Pe3yJIbTATOB OCBOCHHUS ITPOTPaMM CPEIHETO OOIIEeTo
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN TTOIXOI.

B cooTBeTCTBHM C CUCTEMHO-IEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
00111eT0 00pa3oBaHUs BbIJICJIECHBI CIEAYIONINE COCTABIISIONIUE:

OCO3HaHHE OOYYAIOIIMMUCS POCCUMCKON TpakAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4He MOTHUBAIMH K O0YYCHHIO;

I[EJICHANPABIICHHOE pa3BUTUE BHYTPEHHUX YOEKIEHUNW JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaauIMil 0a30BOM HayKH
XUMUMY;



TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIMUXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TIPUCYIIIUMU LIETOCTHOMN
CHUCTEME XUMHYECKOT0 00pa3oBaHus;

HaJu4Yue TMPaBOCO3HAHUS HKOJOTHUUECKOM KYJIbTYphl U CIHOCOOHOCTHU
CTaBUTh [N U CTPOUTH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeIMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBLHON JCATEILHOCTH B COOTBETCTBHHU C
T'YMaHUCTUYECKHUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSMH U HJeajlaMi POCCUMCKOTO IpakAaHCKOTo O0IeCcTBa, MPUHSATHIMU B
00111eCTBE HOPMaMHU U MpaBUJIAaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOIIO3HAHUs, CaMOpPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMxcs.

JIMYHOCTHBIE pE3yJIbTATBl OCBOCHMS MpeAMETa «XHUMHUS» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIBLHON M MPAKTUUYECKON JEATeIIbHOCTH
00yyYaroIMXCsl MO0 peaau3alliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMS  OOYYAIOIMMHUCSA CBOMX  KOHCTUTYIIMOHHBIX TMpaB |
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABIICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUIAX MEKIUYHOCTHBIX
OTHOIICHUM B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MESATEIBbHOCTH MPH CO3JaHUHU
y4eOHBIX MTPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 32124, BHIMOJHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTYMEHTBI JIPYTUX IIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

IIECHHOCTHOTO OTHOILIECHHUS K MCTOPUYECKOMY M HAaydYHOMY HAacCJIEAUIO
OTE€UYECTBEHHON XUMUM;

YBOKEHUSI K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUUYECKOTO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh Pe3yJIbTar
JUTMTEIBHBIX HAOJIOJICHUH, KPOIMOTIUBBIX JKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U PAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TOJIYYCHHH U TMOCEIYIOIIEM
aHagu3e  WHGOpPMAIIMM O  TEPEAOBBIX  JOCTHIKCHHUAX  COBPEMCHHOM
OTCYECTBCHHON XMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;



CIIOCOOHOCTH ~ OIICHMBATh CHUTYallUHW, CBS3aHHBIE C XUMHUYECKUMU
SIBJICHHUSIMU, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-
HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIINA HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TOCIEACTBUN ITHUX
MTOCTYTIKOB,;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHrs MpaBui 0€30macHOr0 OOpaImIeHus ¢ BEIIeCTBaMH B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOMU JEATEIBHOCTH;

NOHUMAaHUSl IIEHHOCTU TMPaBWI WHIUBUAYAIHHOTO U KOJJICKTHBHOTO
0€30macHOTO TIOBEJCHUS B CHUTYaIlUAX, YTPOKAIOIIMX 3J0POBBI0O U IKU3HH
JIIOICH;

OCO3HAHHWS  TOCIEACTBHM W HEMPHUATHS  BPEIHBIX  MPUBBIYEK
(ynoTpeOmneHus ajaKorosi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICOBATEIHCKOMN
NEeSATENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIMX BHJAX
NEeSITEBHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEHICHUU TMPAKTHUYECKUX 3a]1a4y
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY H3YYCHHUIO MPOQecCHuil pa3aIuvyHOro pojaa, B
TOM YHCJIe HA OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH,

yBaXEHUST K TpyHdy, JIOASAM TpyJda U pe3yJbrataM TpYJd0BOM
NeSTeTbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYATHLHON TPaCKTOPHH
oOpaszoBaHus, Oyayiier npodeccun U peanusaliu COOCTBEHHBIX KU3HEHHBIX
IJJAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU TIeJIeCO00Pa3HOTO OTHOIICHHS K MPHUPOE, KaK NCTOYHHKY
CYILIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMAaHUS TJI00aJTHFHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIUSHHUS
YKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE IPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
PEIICHUS BOTIPOCOB PAIIMOHATILHOTO TIPUPOIOIIOIB30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MIPUPOTHON Cpesie, YMEHHsSI TTPOTHO3UPOBATh HEOIArONPHUATHBIC YKOJIOTHICCKUE
NOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUIN U MPEAOTBPALIATh UX;

HaJu4usi Pa3BUTOrO  HKOJOTHMYECKOTO  MBILUICHHS, OKOJOTHYECKON
KYJIbTYpBI, OMNbITa JESITEIbHOCTH 3KOJOTHYECKOW HAIPABIECHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMU B TO3HABATEILHOM, KOMMYHUKATUBHOM U COLIMATIBHON
IIPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH UICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUSl CHeU(PUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMHUpPOBaHUK PAIIMOHATEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MpeACcTaBlIeHHs] 00 OKPYXKaIOIIEeM MUPE Kak O €JMHCTBE MIPUPO/IbI U YETIOBEKA, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEM W pelIeHUHU MNpoOIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYUMOCTHM XHUMHH JJIi COBPEMEHHOM
UABUIM3ALUNA: B €€ TYMaHUCTUYECKOM HAIIPAaBICHHOCTH U BAXHOM POJIA B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOW KYJIbTYpPbI, PEIICHUU TI00aTbHbBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOU, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHUU  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKA KOMGPOPTHOMN KU3HU
Ka)KJI0Oro 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, HCIOJB3YeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAHUS JUIsl aHalW3a U OOBSICHEHHS SIBJICHHI
OKPYXKAaUIEro MUpa U MPOUCXOIAIIMX B HEM HU3MEHCHHUH, YMEHUs J€JaTbh
000CHOBaHHBIE 3aKJIIOYEHHMS HAa OCHOBE HAy4yHBIX (DAaKTOB W MMEIOIIUXCS
JTAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K O3HAHUIO U UCCIIEI0BATEIbCKON IESATEIBHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HEMNPEPhIBHOMY OOpa3oOBaHUIO U
caM0o0Opa30BaHNIO, K AKTMBHOMY TMOJYYCHHUIO HOBBIX 3HAHMM MO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpecCa K  OCOOEHHOCTSIM  TpyAa B pa3imuuHbIX  cepax
PO eCCUOHATIEHOM IESITEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI



MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS y4E€OHOTO MpeaMeTa «XHMUsH
Ha YPOBHE CpeIHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  0OyYaroluxcs
MEXAUCIUTUIMHAPHBIE (MEXIpEIMETHBIC) oOlIEeHAYYHbIE MOHSITHS,
OTpaXKaIoIKe IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U CHENU(HUKY METOIOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (hakT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JAPYTHE);

YHUBEpPCAIbHBIC y4eOHbIC NEeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIC, PETYJSATHBHBIC), oOecnednBaromue (GOpMUPOBAHUE
(GYHKIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIIETEHIIUU 00YyYarOIINXCS;

CIIOCOOHOCTH 00y4JaroIImXxcs UCII0JIb30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUSI U YHHBEPCAJIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MertanpenMeTHbIE PE3ybTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TI03HABATECIbHBIMU, KOMMYHHKATUBHBIMU U  PETYJSITUBHBIMU
JNEUCTBUSIMU.

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO03HABATEJIbLHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSATENbHO  (OpMyJIUpOBaTh M  aKTyaJIH3UpOBaTh  MpoliieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTPENENIATh 1M JEATECbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATECIIBHOCTH C IOCTAaBJICHHBIMU
LEJISIMU,

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBILIJIEHUS —
BBIJICJISITh XapaKTEePHbIC MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATUS JJ1s1 OOBSICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA WM KPUTEPUH ISl KIacCU(UKAIIMU BEIIECTB H
XAMHUYECKHUX PEAKIIUM;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY HW3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUSI (MHIAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AHAJIOTHH), BBIABJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYMSI B PACCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSITh B TIpoOIlecCce  TIO3HAHUS, HUCIOJIb3yeMble B  XUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJEIbHBIC



MPEJCTABICHUS] — XUMHUYECKUH 3HAK (CHMBOJI) JJIEMEHTA, XHUMHUYECKAs
dbopmyna, ypaBHEHHE XHUMHYECKOW pEAKIMA — TPHU PEIICHUH YICOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a]lad, MPUMEHITh Ha3BaHHBIE MOJICIbHBIC
NIPEICTAaBIICHUS ISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

BJIaJIeTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX
peakuii;

dbopMynupoBaTh €M W 3aJa4d  KCCIIEOBAaHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE M CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauecTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI JIsI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
IPaBUILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUSA HaOMOAaTh 3a
XOJIOM  TMpollecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
PE3yIbTAaTOB UCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOCIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIAEAOBATEIbCKOM U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7ay, NPUMEHECHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHHS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHPopMaIuu (Hay4dHO-
MOMyJIsipHasl JINTepaTypa XMMHYECKOTO COJAEpP)KaHUsI, CIPaBOYHbBIE MOCOOUS,
pecypcbl HTepHeTa), aHAIM3UpOBaTh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
peACTaBICHUS, KPpUTUYECKA  OLEHMBAaTb €€  JIOCTOBEPHOCTh U
HETPOTHUBOPEYUBOCTb;

bopMyIUpPOBATH 3aMPOCH] U TPUMEHSThH PA3JIMUYHbIE METOIbI TIPU MTOUCKE U
orOope HHPOpMALMKM, HEOOXOAUMON Ui BBINOJHEHUS YYEeOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

pUOOPETaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMPEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM $I3BIK B KaueCTBE CpEACTBa IMpU padoTe C
XUMUYECKON WH(OpMaIuen: TPUMEHSITh MEXKIpeAMETHbIe (pu3nueckne u
MaTeMaTUYeCKue) 3HAKU M CHUMBOJBL,  ¢GopMmynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;



WCIIONIb30BaTh M MPeoO0pa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HAarJIsJHOCTH.

OBi1aieHUe YHHBEPCAJbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYX JaeMOM TEMBbl B XOJAE IUAJOra
W/WIH TUCKYCCUH, BBICKAa3bIBaTh HJIeH, (OPMYIHMPOBATh CBOU MPEATIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS NIPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3ylbTaTOB MO3HABATEIbHOU EATEIBHOCTH,
[IOJIYYCHHBIX CaMOCTOATEJIBHO MWJIM COBMECTHO CO CBEPCTHHKAaMHU IIpU
BBIMIOJJHEHUH XUMHUYECKOIO OKCIIEPUMEHTA, MPaKTUYECKOW paboOThl 10
VICCJIEIOBAaHHIO CBOMCTB N3Y4aeMbIX BEILECTB, pealnu3aluy Y4eOHOr0 IPOEKTa U
(opMyTUpPOBATH BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIECIOBAHUMN MyTEM
COTJIACOBAHUS MO3ULMNA B X0J€ OOCYX IEHHUSI U 0OMEHAa MHEHUSIMHU.

OBiaieHue YHMBEPCAJIBHBIMH PEryISTHBHBIMH ACHCTBUAMMU:

CaMOCTOATEIIBHO IUIAHUPOBATh M OCYILECTBIATH CBOIO ITO3HABATEIIBHYIO
NEATENbHOCTD, ONpenessss €€ LM M 3aJadd, KOHTPOJMPOBATbH M IIO MeEpE
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejlaraeMblii alropuT™M JIEUCTBUM IpuU
BBIMOJTHEHUH Y4Y€OHBIX M HCCIENIOBATENIbCKUX 3ajad, BbIOMpaTh Haubosiee
3¢ ¢deKTUBHBIA cOcO0 UX pElIeHUs C Y4ETOM IMOJTYYEHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBJIATH  CAMOKOHTPOJIb  CBOEM  ACSATCIBHOCTH HA  OCHOBE
CaMOaHaJIM3a U CaAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

IIpeameTHble pe3yapTaTbl OCBOEHMS Kypca «OpraHuyeckas XuUMUS»
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUNA O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XMMHUU B IIO3HAHWUU SIBJICHUU
npupoasl, B (OPMHUPOBAHWM MBIIUJIEHUS M KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOM MaJisi PELIEeHUs MPaKTHUYECKUX
3aa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3J0POBbIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpas  BKIIKOYACT:
OCHOBOITOJIAraIIAE MOHATHS (XMMHUYECKHM 3JEMEHT, aToM, >JEKTPOHHAs
o0oJIouKa aToMa, MOJEKyJa, BaJeHTHOCTh, AJIEKTPOOTPHULATEIHHOCTD,
XUMHUYECKas CBsI3b, CTPYKTypHass Qopmyina (pa3BEpHyTas U COKpamEHHas),
MOJIb, MOJISIpHAasE ~ Macca, MOJSPHBIA  00BbEM,  YIIEPOIHBIA  CKEJeT,



GyHKIIMOHATBHAS TPYyNIa, PaJAWKal, H30MEpHs, U30MEPhbl, TOMOJOTUYECKHMA
pSZ, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA W a30TCOMACpKAIINE COCIUHEHUS,
MOHOMeEp, TIOJIUMEP, CTPYKTYPHOE 3BCHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS);
TEOPHUH M 3aKOHBI (TEOPHs CTPOCHHUS OpraHUYecKuX BemiecTB A. M. ByTtiieposa,
3aKOH COXPAaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUWA, JICKAIlMe B OCHOBE TIOHHMAaHHS
IPUYMHHOCTH M CHUCTEMHOCTH XHMHYCCKHX SBJICHUH, (DAKTOIIOTHUECKHEC
CBEJICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHUH M OC30IaCHOM HCIOJIb30BAHHH
BKHEHIITNX OPraHUYECCKUX BEIIECCTB B OBITY M IPAKTUYCCKOH JEATCIbHOCTH
YeJI0BEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKU TIOHSTHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIHME ITOHSATHS
IIPU OMHMCAHWUU COCTaBa, CTPOSHUS M MPEBPAIICHUH OpraHUYeCKUX COCTMHEHUIT;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHYECCKYIO CUMBOJIMKY JIJIS
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMIEHHOM)
GbopMyT OpPraHWMYECKHMX BEIMIECTB M YPaBHECHUH XHMHYECKUX PpEaKIIHi,
W3TOTaBIIMBATh MOJICTH MOJICKYJI OPraHUYECKUX BEIIECTB ISl MJUTFOCTPAIUHM UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MIPUHAICKHOCTD U3yUEHHBIX
OPTraHWYECKUX BEIIECTB TO HMX COCTaBy W CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/Tpynime coeAuHEHUH (YIJIEBOJOPOABI, KHUCIOPOJ M a30TCOAEpKallHe
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIC COCAWMHEHHUs), JdaBaTh UM Ha3BaHUS IIO
cuctematuyeckort HomeHkiatype (IUPAC), a Takxe mpuBOAUTH TPUBHUAILHBIE
Ha3BaHUS OTACIBHBIX OPTAaHMUYECKHX BEIIECCTB (ITHJICH, MPOMUIICH, alleTHUJICH,
ATUJICHTIUKOJb, TIUIEPUH, (eHOII, (hopManbaeTn, areTanbIeTH I, MypaBbiHAS
KHCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBAas KHCJIOTa, CTEApHHOBAs KHUCJIOTA,
IIF0K03a, (hPYKTO3a, Kpaxmal, eJIr0JI03a, TIIUIHH);

c(OPMHPOBAHHOCT, YMEHHSI OMNPEACIATH BUIbI XUMHUYCCKON CBS3H B
OpPTaHUYECKUX COCTUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHHUSI TPUMEHSATH TOJIOKEHUS TEOPHUH CTPOCHHS
opraHnueckux BemiectB A. M. BytiepoBa 111 OOBSACHEHHUS 3aBHCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH COXPAHCHHUS MacChI
BEIIIECTB;

c(hOpMHPOBAHHOCT, YMEHHHA XapaKTepu3oBaTh COCTaB, CTPOCHHE,
(bU3UYECKHe U XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJACTABUTEICH Pa3IdYHBIX
KJIACCOB OpPraHWYECKUX BEIICCTB (METaH, 3TaH, STHIICH, NMPOIUJICH, alleTHJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TJIAIIEpYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHAs KUCIIOTHI, TJIFOK03a,
Kpaxmayi,  IeJUTF0JI03a,  aMHUHOYKCYCHas  KHCJIOTa),  WLIIOCTPUPOBATH



FEHETUYECKYI0 CBSI3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUN C UCTIOIb30BaHUEM CTPYKTYPHBIX (popmy;

c(OpPMHUPOBAHHOCTb yMEHUS XapaKTepHU30BaTh VCTOYHUKH
YIJIEBOJOPOJHOTO ChIpbsl (HE(Th, MPHUPOAHBIN Tra3, Yrojb), CHOCOOBI HX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYMCICHHUS MO XUMHUYECKUM
YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA WM MPOAYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB UJIU MPOJYKTOB PEAKIIUHN);

c(hOpMHPOBAHHOCTh YMEHHUU BIAJACTh CHUCTEMOW 3HAHWNW 00 OCHOBHBIX
METO/JaX HAYYHOrO MO3HAHUs, HCIOJIb3YEMBIX B XUMUU IPU U3yYEHUHU BEIIECTB
U XUMHYECKMX  sBJIECHUN  (HaOJIOIEHUE, HU3MEpEHHe, HKCIEPHUMEHT,
MOJICJIMPOBAHUE), HCIOJIb30BaTh CUCTEMHBbIE XUMHYECKHE 3HAHUS s
MPUHATUS PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh ~ YMEHHMM  COOJIIOJATh  MpaBWja  IOJIb30BAHUS
XUMHUYECKON MOCYN0ol M J1abOpaTOpHBIM OOOpYyIOBaHUEM, a TaKKe IPaBHIIA
oOpallleHus! ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH MO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
DKCIIEPUMEHT (IIPEBPALLICHHUs] OPraHMYECKUX BEIIECTB IpPU HarpeBaHUM,
[OJIyYCHUE OTWIEHA M U3YYEHUE €ro CBOMCTB, KadyeCTBEHHBIC pPEAKLIUU
OpPraHMYECKHX BEILECTB, JEHaTypalusi OENKOB NpHU HarpeBaHUU, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBHM C MpaBHJIAMH TEXHUKH O€30MacCHOCTU MPHU
oOpalieHn ¢ BeleCTBAMH M J1a00paTOpHBIM OOOpPYJOBAaHUEM, MPEACTABISTH
pe3ysbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMe 3alucu ypaBHEHHUH
COOTBETCTBYIOIIMX peakuuid U (POpMYyJIUpOBaTh BBIBOJBI HAa OCHOBE I3THUX
pe3yNbTaToB;

c(hOPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOopMaIMIO, TMONy4YaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHpopManuu, IHTepHET u ApyTux);

chOpPMHUPOBAHHOCTh YMEHHMM  COOMIOJATh TIpaBWJIa  DKOJOTHUYECKH
LEJIECO00PA3HOTr0 TMOBEACHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEIAX
COXpaHEHUsI CBOETO 370POBbS U OKpYKArOUIEH MPUPOIHON Cpelbl, OCO3HABATD
OMACHOCTb BO3JEHCTBUS HA JKHUBBIE OPIaHM3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbIch Tokasarens [1/IK, moscHaTh Ha mpumepax crocoObl
YMEHBLIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JAECHCTBHUS HA OPraHu3M
YeJI0BEKa,;



JUTSE OOYJArOIIMXCS C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMHU 3/IOPOBBSI: YMCHHE
MPUMEHSTh 3HaHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHHUS BEIICCTB H
XHUMHAYCCKHX SIBJICHUH;

JUIA CJICTBIX W CJIA0OBUISIIUX OOYYAIONIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitna npns  3amucu
XUMUYIECKUX (OPMYIL.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUPA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU
npupoabl, B (POPMUPOBAHUU MBIIUICHUS U  KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW VISl PEIICHUS MPAKTHUYECKUX
3a/lad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, u30ToI, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBIN 0O0BEM,
BAJICHTHOCTh, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIIIMUECKAS
peméTka, TUIbl XUMUYECKUX PEAKIUi, paCTBOP, JIEKTPOIUTHI, HEAJICKTPOJIUTHI,
ANEKTPOIUTUYECKAS] IHCCOLMAIMs, OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakivy, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHS
AJIEKTPOJIMTUYECKON Auccounanuu, nepuognyeckui 3akon . . Menneneena,
3aKOH COXPAHEHMsSI MAacChl BEIECTB, 3aKOH COXPAHEHUS M TMPEBpaIlCHUS
SHEPTUU MPU XUMUUYECKHUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK
XUMHH, MHUPOBO33PECHUYECKUE 3HAHMS, JI€KAUME B OCHOBE ITOHUMAaHHUS
NPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX SIBJIEHUH, (DaKToIornuecKue
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHUU
BOKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU NIESITEIHLHOCTH
YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MPU3HAKU TIOHSITHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOIINUE IOHSTHUS
IIPU OTMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHusi GOpMyd BEMIECTB W ypaBHEHUH XHMHYECKUX PpEaKIIHid,
cuctematudeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHble Ha3BaHUS



OTJIEJBbHBIX HEOPTAHMYECKUX BELIECTB (YyrapHblid ra3, yriaeKUCIblil a3, aMMHUaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTbh, IUThEBAS COJA, TUPHUT U JPYTHE);

C(OPMUPOBAHHOCTb YMEHUN ONPENENATh BAJIEHTHOCTb U CTEIEHb
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ
XUMHUYECKON CBSI3U (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAasi) B
COCAUHEHUAX, THUN KPUCTAUIMYECKOW PEMIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIIpHAsi, HIOHHAs, METAJIMYECKAs), XapaKTep CPebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMHPOBAHHOCTH yMEHUMN yCTaHaBIUBATh NPUHAIIICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO MX COCTaBYy K OINpeAeIEHHOMY KIaccy/Tpyrie
COCIMHEHHH (TPOCThIE€ BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHUJBI,

OCHOBAHMSI, KUCJIOThI, aM(pOTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOUIYECKOTO 3aKOHA
. W. MengeneeBa W AEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOUIYIO,
O0OBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHM XapaKTEpPHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX 3JeMEHTOB 1—4 mnepuono lleproaudeckoil cHCTEMBI
XxuMudeckux aneMeHToB [I. M. MenpaeneeBa, MCIONB3ysl TOHATUS «S-, pP-, d-
ANEKTPOHHBIE  OpOUTANM»,  «IHEPreTHUECKUE  YPOBHMW»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHMMHUYECKHX JJEMEHTOB U HUX
COEAMHEHUI MO nepuoaam u rpynnam llepuoanueckoil cuCTEMbl XUMUYECKUX
anemeHToB [l. 1. Menpaeneena,;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPa3jMYHbIX KIIACCOB,
MOATBEPKIATh CYLIIECTBOBAHUE T€HETHUECKOW CBA3U MEX]y HEOPTaHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH TI0
Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTABY PEarupyrolluX BEIIECTB, TEMIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS DJIEMEHTOB, 0OPAaTUMOCTH
peaKkIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUTIOB, TIOJHBIE W COKpAIIEHHbIE YpaBHEHUS pEaKIMi HOHHOTO OOMeEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PAacClO3HABAThH
ONBITHBIM ~ NYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKHUX BELIECTB;



c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMHA TOCPEICTBOM COCTaBICHHUS 3JIEKTPOHHOTO
OayaHca 3TUX peakLui;

COPMUPOBAHHOCTb ~ YMEHUN  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKON peakluu OT pas3IUYHbIX (HAaKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEITHETO BO3ACUCTBUS (IPUHLIUT
Jle llarenbe);

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XMMHUYECKHE IPOLIECCHI,
JIeKAIUE B OCHOBE ITPOMBIIIJIEHHOTO MOJTY4YE€HHsI CEPHOIM KHUCIIOThI, aMMHaKa, a
Takke cHOPMHPOBAHHOCTH MPEICTABICHUM 00 OOUIMX HAYYHBIX MPUHIUNAX U
HKOJIOTMYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN NMPOBOJUTH BBIUKUCIECHHS C UCIOJIb30BAHUEM
HOHATHS «MAaccoBasi 10J1s1 BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHUH ra3oB
Opy XUMHYECKHX pEakKIMAX, MacChl BeEIIeCTBA HIM O00BEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O00bEMY OJHOTO W3
YYACTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOTO 3(QeKkra peakunuu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

cOpPMUPOBAHHOCT ~ YMEHMH  COONIOATh  MpaBuja  MOJb30BaHUSA
XUMHUYECKON TOCyIoN W JabopaTOpHBIM OOOpYIOBaHWEM, a TakXKe MpaBHIIa
oOparliieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMH IO BBITIOJIHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATb M BBINOJIHATH XUMUYECKUHN
HKCIIEPUMEHT (pa3yIoKEeHHUE NMEPOKCH A BOJIOPOAA B IPUCYTCTBUU KaTalIu3aTopa,
OmpeaeneHrue Cpepl PacTBOPOB BEIIECTB C TMOMOUIBI0 YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakiuu, peakiMy HOHHOr0 OOMEeHa, KAaueCTBEHHbBIE PEaKIMH Ha CyibQart-,
KapOoHaT- W  XJOpUA-aHMOHBI, HA  KAaTHOH  aMMOHMsS,  pellleHue
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamiey u «Hemeramner»y) B
COOTBETCTBMM C TPAaBWJIAMHM TEXHUKM O€30MacCHOCTH MpU OOpalieHuu C
BEIIECTBAMH M JIaOOpaTOPHBIM O00OPYIOBAHHUEM, MPEICTABIATh PE3YyIbTAThI
XUMHUYECKOTO IKCIEpUMEHTa B (hOpME 3alMcH YpaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyYIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATh XUMHYECKYIO
nHPOpPMAIMIO, TOIYyYaeMyl W3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOH
KOMMYHHKaIH, IHTEpHET U APYyTHUX);

c(hOPMHPOBAHHOCT, YMEHUW  COOJIOJATh TpaBUjia  AKOJOTUYECKU
11eJIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIbHOCTH B IIEJIAX
COXPAaHEHHUsI CBOETO 3/I0OPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHsSI Ha KHUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIIECTB,



nmoHumasi cmbicn mokazatens [IJIK, moscHaTh Ha mnpuMepax crmocoObl
YMEHBIICHUSI W NPEJOTBPAILICHUS HMX BPEAHOIO BO3JACHCTBUSA HA OPraHU3M
YEJI0BEKA;

JUTsl OOY4YarOIIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB U
XMMHUYECKUX SIBJICHUN;

JUISL CHENbIX W CIA0OBUASIIMX OOYYalolIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpailns npma  3anucu
XUMUYECKUX HOPMYII.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
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11 CTDOCHILS 3 https://m.edsoo.ru
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Paznen 1. Teopernueckue 0CHOBBI XUMHH
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11 Iepmoqmuecka 3 https://m.edsoo.ru
' pHOA Bubmmorexka POII
A ceTeMa https://resh.edu.ru
XUMHUYECKUX
aneMeHToB /l.
. MenneneeBa
CrpoeHnue bubnuorexa [IOK
19 BEIIECTBA. 4 https://m.edsoo.ru
' MHuoroo6pasue buGmorexa POIII
BELECTB https://resh.edu.ru
bubmuoreka [JOK
13 XUMHAYECKHE 6 1 1 https://m.edsoo.ru
peakuu bubmuorexa POIII
https://resh.edu.ru
Utoro no pazneny 13
Pasnen 2. Heoprannueckas xummusi
bu6mmoreka [JOK
https://m.edsoo.ru
2.1 M 6 1
Tt bubmmorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
2.2 H 9 1 1
CMETAILIET bubmuorexa POIII
https://resh.edu.ru
CBs3b
bu6mmoreka [IOK
HEOPraHU4eCKH
23 < 9 https://m.edsoo.ru
' Bubnuorexa POIII
OpramyHeciix https://resh.edu.ru
BEIIECTB
bubmuorexa [JOK
TToro 1o pasien 17 https://m.edsoo.ru
pasiely bub6anorexa POIII
https://resh.edu.ru
Pasznea 3. Xumud u :Knu3HbL
3.1 Xumus 1 4 bubmuorexa [JOK
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KHN3Hb

https://m.edsoo0.ru
bubmmoreka POIII
https://resh.edu.ru

Hroro no pazneny 4
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 3
I[TPOIT'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
N Koan4yecTBO 4acoB DJIeKTPOHHBI
} JlaTa e nudpoBbIe
Kontpoanr = IlpakTnue
Tema ypoka Bee u3yyeH oOpa3soBarte
n/ HbIE cKHe
ro us bHbIE
n padoThI padoThI
pecypcsl
bubnuoreka
IIpeamer LIOK
OpraHU4eCcKON https://m.edsoo
XHMHH, 60 1 03.092
BO3HHUKHOBEHHE, bubnuoreka
025
pa3BUTHE U PoII
3HAYCHUE https://resh.edu
.ru
bubnmmoteka
Teopus crpoeHus LIOK
OpPraHuIeCKuX https://m.edsoo
COeTUHEHHH A. ) 1 10.09.2 .ru
M. bytneposa, e€ 025 bubnmnoreka
OCHOBHEIE POIII
MOJIOKEHHUS https://resh.edu
.ru
IIpencrasnenue o
K1acCHuKaImn bubnuotexa
OpraHUYECKUX [IOK
BEIIECTB. https://m.edsoo
Homenkiarypa 1 17.09.2 Iu
(cucremaTudecka bubnuoteka
025
s) ¥ TPUBUAJIbHBIE POII
Ha3BaHMUS https://resh.edu
OpraHUYECKUX u
BEIIIECTB
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AJIKaHBI: cCOCTaB

Bubanoreka
1HOK
https://m.edsoo

U CTPOCHHUE, ) 94.09.2 .ru
TOMOJIOTUYECKUI 025 Bbubianoreka
pan POII
https://resh.edu
ru
Bubianoreka
LHOK
Meran u sTaH — https://m.edsoo
MpOCTeHIIHe 01.10.2 .ru
MPEACTABUTENH 025 Bbubianoreka
aJIKaHOB POIII
https://resh.edu
.ru
Bubinnoreka
1HOK
. ps://m.
AJIKeHEBI: cocTaB hitps://m.edsoo
U CTPOEHHUE, 15102
N 025 Bubnuoreka
CBOICTBa POII
https://resh.edu
.ru
Bubnuoreka
DTHIIEH U HOK
https://m.edsoo
MPOTIIIEH — "
MPOCTEUIIIHe 22.10.2
MpEeICTaBUTENN 025 bubmotexa
P POII
AJTKCHOB https://resh.edu
.ru
Bubinnoreka
[IpakTuueckas LHOK
pabota Ne 1. https://m.edsoo
«Tomnyuenne 29 10.2 .ru
STUIIEHA U Bbubnuoreka
025
W3YYECHUE €0 PO
CBOICTBY https://resh.edu
.ru
AnKangueHsl. bubmmoreka
byranuen-1,3 u 05.11.2 HOK
MeTUIOyTa ueH- 025 https://m.edsoo

1,3. [Tonyuenue

ru
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CHUHTCTUYCCKOI'O

Kaydyka u
pe3UHbI

Bubanoreka
POII

https://resh.edu
.ru

AJIKYHBI: COCTaB bubnuoreka
1 0COOCHHOCTHU LIOK
CTPOCHHH, https://m.edsoo
10 TOMOJIOTHYECKUI 12.11.2 fu
psan. AueTuieH Bubinnoreka
N 025
— IpocTeHIui POII
MpEeJICTaBUTENb https://resh.edu
AJIIKHHOB U
bubnuorexa
HOK
Brruncinenus no https://m.edsoo
11~ YpaBmenuo 26112
XUMHUYECKOMN 025 bubnuoreka
peakuuu POl
https://resh.edu
fu
bubnuoreka
HOK
ApeHbl: 6eH301 U https://m.edsoo
12 oWOR 03122
TokcHIHOCTH 025 bubnuorexa
apeHoB PoII
https://resh.edu
.fu
bubnmmoreka
I'enernueckas LIOK
CBSI3b https://m.edsoo
13 YITICBOAOPOAOE, 10122 ™
MIPUHAISKAITIX 025 bubnuoreka
K pa3JIN4YHbIM POII
KJjaccam https://resh.edu
.fu
Hpupoznssre bubnuoreka
HCTOYHUKH LIOK
yIJIEBOAOPOIOB: https://m.edsoo
14 MIPUPOIHBIN Ta3 u 17.12. .ru
MOTYTHBIE 025 bubnuoreka
He(TsHbIE ra3bl, POII

He(Th U
NPOAYKTHI €€

https://resh.edu
.ru
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nepepadoTKu

[Ipupoansie
HUCTOYHUKHU
YIJIEBOJOPOOB:
IIPUPOJIHBIN ra3 u

Bubianoreka
LHOK

https://m.edsoo
.ru

15 24.12.2
nzgymmz - 025 bubnmnoreka
He(TIHbIE ra3sl
’ POIII
HeTH . https://resh.edu
MPOAYKTHI €& U
nepepaboTKu o
bubnuoreka
1HOK
KonTposbHhast https://m.edsoo
o .
16~ Paporamo 14012 ™
pazzmeny 026 bubnunoreka
«YTI1€BOIOPOABD) POl
https://resh.edu
.ru
bubnnoreka
IIpenenwvHbie LIOK
OTHOATOMHBIC https://m.edsoo
17 CIIUPTHI: METAHOJI 91.01.2 ru
M 3TaHO. 026 bubnnoreka
Bonoponnas PoII
CBSI3b https://resh.edu
.ru
bubmnnoreka
1HOK
MHoroaroMHbIe https://m.edsoo
1§ CHPTRE 28012
STHJICHTIUKOJIb U bubmnoreka
026
TIULEPUH POIII
https://resh.edu
Jru
bubmnoreka
DeHOJI: CTpOEHUE LIOK
MOJIEKYJIBI, https://m.edsoo
19 ¢busznueckue u 04022 U
XAMUYCCKHE 026 bubnuoreka
CBOMCTBA, POIII
[IPUMEHEHUE https://resh.edu
.ru
20 Anbnerunpr: bubnuoreka
dbopManbaerua u 11.02.2 1OK
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aleTanbpAeTu/. 026 https://m.edsoo
AnieToH .ru
bubnmoreka
PoOII
https://resh.edu
Iu
bubnmoreka
OAHOOCHOBHBIE LIOK
NPCICIbHbBIC https://m.edsoo
21 KapOOHOBBIE 95.02.2 .ru
KHUCIIOTBI: bubnmnoreka
026
MypaBbUHAs U POII
YKCyCHast https://resh.edu
fu
bubnuoreka
[IpakTuueckas LIOK
pabota Ne 2. https://m.edsoo
29 «CBoHcTBa 04.03.2 .ru
pacTtBopa bubnmoreka
. 026
YKCYCHOM PoII
KHCIJIOTBD) https://resh.edu
fu
CreapuHoBas u bubnnorexa
OJICMHOBAS HOK
https://m.edsoo
KHCIIOTHI, KaK
23 MIPEACTABUTENH 11.03.2 -
. 026 bubnuoreka
BBICIIIUX
5 POII
KapOOHOBBIX https://resh.edu
KHCIIOT U
Mpbina kak conu
BBICIIIUX
o
’ 026
MoIol1IEe
JICHCTBUE
bubnuoreka
CrnoxHble 3¢upbl [IOK
Kak IPOU3BOJHBIE https://m.edsoo
o5 KapOOHOBBIX 01.04.2 .ru
KHCJIOT. 026 bubnmoreka
IM'moponns POIII

CJIOKHBIX 3(hUpOB

https://resh.edu
.ru
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Kupsr: runponus,

Bubanoreka
1HOK
https://m.edsoo

26 MIPUMEHEHHUE, 15.04.2 .ru
onosrornyeckas Bbubianoreka
026
pOJIb KUPOB POII
https://resh.edu
ru
YriaeBosl: Bubinnoreka
COCTaB, 1IOK
KiaccupuKanus. https://m.edsoo
97 Baxueimue 99 04.2 ru
MPEACTABUTEIH: 026 Bbubimnoreka
TIIIOK034, POIII
bpyxTO3a, https://resh.edu
caxapo3sa fu
Bubianoreka
1HOK
Kpaxman n https://m.edsoo
28 LEJUIF0JI03a KaK 99.04.2 .ru
IIPUPOJIHBIE bubmmotexa
026
MOJIMMEPHI PoII
https://resh.edu
.ru
KoHntposbHas
pabota o bubnmnoreka
pazneny HOK
«Kucnopoacoaep https://m.edsoo
pg  rammie 06.052
OpraHHYecKue 026 bubnuoreka
COEIUHEHUAY/ POIII
Bcepoccutickas https://resh.edu
IIpOBEPOYHAasd u
paborta
O6mas Bbubnuoreka
XapaKTepUCTHKA LHOK
a30TCOACPIKaIIUX https://m.edsoo
30 opraHqucvax 13.05.2 .ru
COEINHEHNH / 026 bubnnoreka
Bcepoccutickas POII
[IpOBEPOYHAs https://resh.edu
pabora .fu
31 AMUHBL; bubmmoreka
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MCTHUJIAMUH U 20.05.2 1HOK
AHUJINH 026 https://m.edsoo
.ru
Bbubmnoreka
POIII
https://resh.edu
fu
AMMWHOKHUCIOTHI
KaKk aM(oTepHbIC bubnmnoreka
OpraHUYECKUE 1IOK
COCJIMHEHMS, UX https://m.edsoo
39 OHOJIOrHYECKOE 1 97 05.2 .u
3HAUYCHUE. 026 bubnuoreka
Ilentunel. benkn POIII
KaK IIPUPOJHBIC https://resh.edu
BBICOKOMOJIEKYJIA u
PHBIC COCTUHEHUS
bubnnoreka
OcHOBHBIE 1HOK
https://m.edsoo
MTOHSITUS XUMUH "
33 BBICOKOMOJICKYJISI 1 29.05.2
X 026 bubnuoreka
P . POIII
cocAMHeHHIH https://resh.edu
.ru
OcHOBHBIE bubmnoreka
METOJbI CUHTE3a HOK
BBICOKOMOJIEKYJIA https://m.edsoo
34 PHBIX ) 1 .ru
COCIMHEHHH. bubnuoreka
IInactMacchl, POIII
Kay4yKH, https://resh.edu
BOJIOKHA ru
OBIIEE
KOJIMYECTBO
34 3 2
YACOB IIO
ITPOI'PAMME
11 KJIACC
Ne KosaunyectBo 4yacos DJIEeKTPOHH
JlaTa
Konrpoas IIpakTrnue bl
Tema ypoka Bcee H3y4YeH
n/ HbIE cKHue uugposbie
ro us
n paboThl paboThI oOpa3oBare

bHbIC
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pecypcbl

Bubanoreka
1HOK

https://m.edsoo
.ru

XUMHUYECKUN
JJIEMEHT. ATOM.

DneKTpoHHas 1 02.09.2
KOH(HUTYparus 025 bubmiorexa
YAt POILLI
aTOMOB https://resh.edu
fu
[Tepuoanueckuii
3aKOH U
[Tepuonuueckas bubnnorexa
cucremMa HOK
https://m.edsoo
XUMHUYECKUX "
snemenTos /1. U. 1 09.09.2
Memgeneena 025 bubnmoreka
H Ba, UX
HCHEERE, POIII
ke https://resh.edu
COBPEMEHHOM

U
TEOPHUEN CTPOECHUS

aTOMOB

3aKOHOMEPHOCTHU
N3MCHCHUA
CBOWCTB

XUMHUUYECKUX
Bubinnoreka

1HOK
https://m.edsoo

3JIEMEHTOB U UX
COE€IUHEHUN 11O

TpyIImam u .

MEePUOIaM. 1 16.09.2 Y

3 025 bubnuorexa
HAYCHHE PO

MIEPHONICCKOTO

https://resh.edu

3aKOHa U CUCTCMBI ru

XUMHYECKHUX
anemeHToB JI.H.
Menaeneena B

Pa3BUTUU HAyKU

Crpoenue bubnmoreka
BEILIECTBA. [IOK
XuUMHU4YeCKast https://m.edsoo
CBSA3b, €€ BUJIBI; 1 23.09.2  .ru
MEXaHH3MbI 025 bubmmoreka
o0Opa3oBaHUs POII

KOBAJICHTHOU https://resh.edu
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CBSI3U.
Bonopoanas cBsi3b

BanentHOCTS. Bubmuorexa
DIIEKTPOOTpHULIATEN [{OK
bHOCTh. CTeneHb https://m.edsoo
OKHCJICHHUS. ru
30.09.2
BermectBa Bubmnoreka
025
MOJIEKYJIIPHOTO U PoII
HEMOJIEKYJISIPHOTO https://resh.edu
CTPOEHUS ru
Iloustue o
JTHCTIEPCHBIX Bubnuoreka
CHCTEMAX. LOK
https://m.edsoo
HWctunnubie n "
KOJUIOUHBIE 14.10.2
bubnuoreka
PacTBOPBL. 025 POII
MaccoBas gois
A https://resh.edu
BEILIECTBA B "
pacTBope o
Kinaccudukanms n
HOMCHKIIaTypa bubnmnoreka
HEOPraHUYeCKuX LIOK
COCIMHCHHM. https://m.edsoo
T'enetnyeckas .ru
21.10.2 =
CBSI3b bubnuoreka
025
HEOPraHUYECKUX PoII
BEIIIECTB, https://resh.edu
pa3IMYHBIX u
KJIACCOB
Knaccudukanms
XUMHYECKAX
peakuuii B
HEOPraHU4YeCcKou u bubmmorexa
OpraHUYeCKON HOK
https://m.edsoo
XUMHH. 3aKOH
ru
COXpaHEHHUS MacChl 21.10.2 @
025 bubnuoreka
BEIIECTB; 3aKOH
HIeCTE PRI

COXpaHEHUs U
MIpEBpALICHUS
SHEPIruu Mpu
XUMHYECKUX
peaKkuusx

https://resh.edu
.ru

CxkopocTb

bubmmoreka
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peakiuu. 28.10.2 [OK
OObpatumbie 025 https://m.edsoo
peakuuu. u
XUMHUECKOe bubnuoreka
paBHOBeECHE pPoll
https://resh.edu
U
IpakTuyeckas bubnnoreka
pabota Ne 1. 1IOK
«Bnusiane https://m.edsoo
10 pa3IUYHBIX 1 04.11.2 u
(dhakTOpOB Ha 025 bubnuoreka
CKOpPOCTb POII
XUMHUYECKON https://resh.edu
peakuum» ru
DIEeKTPOIMTHYECKA
SI TACCOIUAITHS.
TonsTie o bubnuoreka
BOJIOPOJHOM HOK
nokasareie (pH) htps://m.edsoo
11 pactBopa. Peakuiuu 11112 M
HOHHOTO OOMEHa. 025 bubmmorexa
I'mpponuz POl
https://resh.edu
OpraHUYECKUX U U
HEOPTraHUYECKHUX
BEILIECTB
OkucauTenbHO- bubnnorexa
BOCCTaHOBUTEIHHBI HOK
€ peakiuu. hitps://m.edsoo
12 Tlonstue o6 25112 i
AEKTPOITH3E 025 bubmmorexa
POII
PaciiIanos 1 . https://resh.edu
pPacTBOpPOB coJIei U
bubnuoreka
HOK
KoHntponbHas https://m.edsoo
13 pabota o pazzaeny 02122 M
«Teopernueckue 025 bubnuoTteka
OCHOBBI XUMU POIII
https://resh.edu
.fu
14 MerTanibl, ux bubmmoreka
MOJIOKEHHUE B 09.12.2 1IOK
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[epuonnueckoit 025 https://m.edsoo
cucreMe ru
XHMHUYECKIX bubnuorexa
anemenToB /. . POl
Menneneesa u https://resh.edu
0COOEHHOCTH U
CTPOCHHUSI aTOMOB.
OO6mue
¢buznyeckue
CBOMCTBa
METaJLIOB
bubnuoreka
CrutaBbl METaJLIOB. HOK
DNEKTPOXUMHUECK hitps:/m.eds00
15 wii pan 16122
HaNPSDKCHUH 025 bubmmorexa
POII
METaJLIoB https://resh.edu
.ru
XuMHIECKHE bubnunorexa
CBOMCTBa LIOK
BOKHEUIIUX https://m.edsoo
16 MeTaJEJ'IOB (HaTrjnﬁ, 93122 .ru
KaJIui, KaJIbIUi, 025 bubnuoreka
MarHum, POIII
ATIOMUHUN) U UX https://resh.edu
COeTMHEHUN .ru
bubnuoreka
HOK
XUMHYECKHUE https://m.edsoo
17 CBOKCTBA XpOMa, 30.12.2 .ru
MEJIHN B X 025 bubnuoreka
COCIMHCHHI POIII
https://resh.edu
.ru
bubnuoreka
LHOK
XuMH4ecKue https://m.edsoo
18 CBOMCTBA IIMHKA, 13.01.2 .ru
Kele3a U ux 026 bubmmoreka
COeIMHEHUI POIII
https://resh.edu
.ru
19 [IpakTuueckas bubnuoreka
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pabota Ne 2. 20.01.2 [OK
"Pemenue 026 https://m.edsoo
DKCIIEPUMEHTAIbH u
BIX 3a11a4 II0 TEME bubnnorexa
«MeTas»" POl
https://resh.edu
ru
Hemeramisl, ux
[IOJIOKEHHE B Bubmmorexa
[Tepuonuueckoit HOK
https://m.edsoo
cUCTEME "
20 XAMUYECKHAX 27012
Bbubianoreka
snementos J[. U. 026 POII
Mennerneesa u https://resh.edu
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KOJIMYECTBO
YACOB I10
[IPOT'PAMME

34 2 3

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOII MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

TGOPCTI/I‘ICCKI/IG OCHOBBI OpFaHI/I‘ICCKOﬁ XHNMHH

CdhopMupoBaHHOCTD IIPEICTaBICHUN 0 XUMHUYECKON
COCTaBJISIOLICH €CTeCTBEHHOHAYYHOM KapTHUHBI MUpPaA, POJIU XUMHUU
B TIO3HAHUM SIBJICHUN TNPHPOJBI, B (OPMUPOBAHUM MBIIIICHUS H
KyJIbTYypbl ~ JINYHOCTH, €€ (YHKUMOHAJIBHOH IpPaMOTHOCTH,
HEOO0XOAUMOM Ui PEeLIeHUs] NPAKTUYECKUX 3a/1ad U HKOJOTHMUYECKH
00OCHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 3[0POBBI0 M IMPHUPOAHOMN

cpene

1.2

1.3

Bianenne cucteMoil XMMHYECKMX 3HAHMM, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroIue HOHSTHSA (mMonekyia, BaJICHTHOCTD,
ANEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMUUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YIJIEpOJHBIH CKENeT,
(GyHKIMOHANbHAS  TpyIIa, pajuKall, M30MEpus, H30MEpHI,
TOMOJIOTUYECKUN PpANl, TOMOJIOTH, YIJIEBOJAOPOIBI, KHUCIOPOI- H
a30TcojiepKallue COeTUHEeHNs, OMOJOrMYECKH aKTUBHBIE BEIECTBA
(yrneBoabl, JXUpbI, O€IKH), MOHOMEp, IOJHUMEP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUM U 3aKOHBI
(Teopusi XMMHMYECKOI'O CTpPOEHHMsl OpraHumdeckux BemiectB A.M.
bytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3bIK XHMMHU,
(akTONOrMuecKue CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHWM BAKHEMIMX HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUECKOW JEeSATETbHOCTH

YCJIO0BCKa

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC TPU3HAKU
HOHﬂTHfI, YCTaHaBJIMBATb nux B3aMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIHUE TMOHATHA IIPH OINKMCAaHWMN COCTaBa, CTPOCHHA H

npeBpameHI/Iﬁ OpTraHU4YCCKUX COE€IUHEHMI
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c(OPMHPOBAHHOCTh ~ YMEHHMHA  HCMOJNB30BaTh  XHMHYECKYIO
CHUMBOJIUKY JUISl COCTABJICHUS MOJEKYJSAPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpalEéHHON) (OpPMYJl OpPraHMYECKUX BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLNN, U3TOTABIUBATH MOJEIHN MOJIEKYJI
OPraHWYECKUX BEILECTB I WUIIOCTPALUU HMX XUMHYECKOrO M

IIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopMupoOBaHHOCTE YMEHHH YCTaHABJIMBATH TMPUHAIIICHKHOCTH
M3yYEHHBIX OPraHUYECKUX BELIECTB 110 UX COCTaBY U CTPOCHUIO K
onpeAenéHHOMY Kiaccy (Tpymmne) coeluHEHUN (YriieBOAOPOIbL,
KHCJIOPOJI U a30TCOJAEPIKAIINE COEINHEHUS, BBICOKOMOJIEKYIISIPHbIE
COCIMHEHMS), JaBaTh UM Ha3BaHMUS IO CHCTEMaTHYECKOM

nomenkiatype (IUPAC)

1.5

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUA ONPCACIIAThL BU/BI XUMHUYECKOM CBS3U

B OpraHMYeCKUX COCTUHEHUSIX (OJUHApHBIE U KPaTHbIE)

ChopMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IMOJIOKEHUS TEOpUU
CTpoeHHs opranuyeckux BemectB A.M. byrnepoa ans
OOBSCHEHHUS] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT HX COCTaBa M

CTPOCHUS; 3aKOH COXPAaHCHUA MAaCChl BCUICCTB

Yraesogoponel.  Kucnopoacoxepxammue ¢ a30TCOAEpKalIUe

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJ'ICKy.]'IHpHLIC COCANHCHUA

2.1

CdopMHpoOBaHHOCTh YMEHUN NMPHUBOJIUTH TPUBHUAIbHBbIE HA3BAHUS
OTJENbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, IPOMMJIICH, alleTHIIEH,
STUJICHIJIMKOb, MIMIEPUH, GeHol, GopMallbIeru, alueTaabAeru,
MypaBbUHas KHCJIOTA, YKCYCHasl KHCIIOTa, OJEHMHOBAs KHCIOTA,
CTeapuHOBasl KUCIIOTa, TJII0K03a, (PpyKTO3a, Kpaxmall, LeJUI103a,

TJTALIVH )

2.2

2.3

CpopMHUpOBAaHHOCTh YMEHUW XapaKTEPU30BaTh COCTaB, CTPOCHHUE,
¢u3nuecKre U XMMUYECKHUE CBOWCTBA THIMHMYHBIX MpEICTaBUTENEH
PA3IMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH, 9TaH, OTHUJICH,
MPOTWICH, aneTuiieH, OyraaueH-1,3, metundyraauen-1,3, 6eH3om,
METaHOJN,  JTaHON,  OTWICHIJHMKONIb,  TIUIEpHH,  (eHox,
arieTanpleru], MypaBbHHAs U YKCYCHas KHCJIOTHI, TJIOKO3a,

Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta)

C(I)OpMHpOBaHHOCTL YMCHHUA UIUIIOCTPHUPOBATH TCHCTUUCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MPEACTABUTCIAMU PA3JIMYHBIX KJIACCOB
OpPraHU4YCCKUX BCIICCTB YpaBHCHHUAMU COOTBETCTBYIOIIHUX

XUMHUYECKHUX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT



2.4

3.1

ChopMmupoBaHHOCTE  YMEHHS  XapaKTEepHU30BaTb  UCTOYHUKHU
YTII€BOJOPOAHOTO ChIPbs (He(PTh, MPUPOIHBIN T'a3, YTroJib), CIIOCOOBI
WX TepepadoTKM W TPAKTUYECKOE NPUMEHEHHE IPOJYKTOB

nepepadoTKu
XUMHUA U KU3HL. PacuéTrl

ChopmupoBaHHOCTE YMEHUH BIAACTh CHCTEMOH 3HaHHWA 00
OCHOBHBIX METOJ]aX HAYYHOI'O MO3HAHUS, HUCIOJIb3yEMbIX B XHUMHUHU
MpU U3YYEHUU BEIIECTB M XMMUYECKUX SIBJICHHM (HaOIr0AeHHe,
W3MEpEHUe, OKCIIEPUMEHT, MOJCIUPOBAHKE),  HCIIOIb30BATh
CHUCTEMHBIE XHWMHMUYECKHE 3HAHUS JUIsI TPUHATHAS pEHIeHUH B
KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMU U

HUX MPUMCHCHUCM

3.2

CpopMUpOBaHHOCTH YMEHUN COOIIOJATh MpaBUJia TOJIH30BAHMS
XUMHUYECKON TOCY/I0N U JTa0OpaTOPHBIM 00OPYJOBAaHUEM, & TAKXKE
npaBWja oOOpalleHUss C BEHIECTBAMH B COOTBETCTBUU  C
HHCTPYKIUUAMH 110 BBIIOJHCHHIO na60paT0prlx XUMHUYCCKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTh  YMEHMH  IUIAaHUPOBATh U BBINOJIHATH
XUMHUYECKUH 3KCIIEPUMEHT (IIpEeBpaIeHUs] OPraHUYECKUX BEILECTB
IIpU HarpeBaHUM, NOJY4YEHHE STHIIEHA U HM3YYCHHE €ro CBOWCTB,
KAueCTBEHHbIE PEaKIMM OpPraHMYeCKUX BEIIEeCTB, JACHaTypalus
OEeNKOB IpU HArpeBaHUM, IIBETHbIE pEAaKIUM OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMM TEXHUKH O€30MacCHOCTH IpH
oOpallleHnu C BeIIeCTBAaMHM U JIAOOpaTOPHBIM 000PYIOBAaHHEM;
MIPE/ICTaBIATh PE3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopme
3alMCH YpaBHEHUH COOTBETCTBYIOLUX peakuuil U GopMyIupoBaTh

BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

3.4

ChopMHUpPOBAaHHOCT,  YMEHUW  TMPOBOJUTH  BBIUYUCICHUS  TI0
XUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOIMUYECTBA UCXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJHOTO U3 HMCXOJHBIX BEIIECTB WM NPOIYKTOB

peaxiun)

3.5

3.6

ChopmupoBaHHOCTH ~ YMEHUHW  KPUTHYECKH  aHAIM3UPOBATH
XUMHAYECKYI0 HH(OpPMAIHIO, MOITY4aeMyI0 M3 Pa3HbIX MCTOYHHKOB

(cpencTBa MaccoBoit uH(popmaruu, cetb IHTepHET u apyrue)

ChopmupoBaHHOCTE YMEHHI COONIIOATh MPaBHIA DKOJIOTHUYECKU

11eJ1ec000pa3HOro MOBEACHHS B OBITY U TPYAOBOW JESATEIHHOCTH B




11 KITACC

Kon

NPOBEPAEMOro

pe3yJbTara
1

11

1.2

LEIAX COXPAHEHUsl CBOErO 3J0POBbs M OKPYXKAIOLIEH IPUPOIHON
Cpelbl, OCO3HABATh OIMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPraHU3MBbI
ONpEACHEHHBIX  OPraHUYECKUX  BEINECTB, IIOHMMAas  CMBICI
nokazarens [IJIK (mpenenpHO OMyCTUMOW — KOHIIEHTpALUM),
MOSICHATH Ha IPUMEpax CIOCOObl YMEHBIIEHUS U NPEJOTBPAIIECHUS

HUX BpEAHOI'O BO3I[€ﬁCTBH$I Ha OpraHu3M 4€JI0BCKa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUHU

Bianenne cucremMoli XMMUYECKHX 3HAHWM, KOTOpas BKIIKOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATUS  (XMMHUYECKUWA  OSJEMEHT, aToM,
JJIEKTpOHHAs 000j04YKa aroma, S-, p-, O-3JEKTPOHHBIE OPOUTAIIH
aTOMOB, HMOH, MOJIEKYJA, BaJE€HTHOCTb, 3JEKTPOOTPULIATEIbHOCTD,
CTENEHb OKHUCJIEHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPDHBIA 00BEM, KpUCTAUTMYECKAsl PEmIETKA, THIThI XUMHUYCCKHX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIC, 9K30- "
SHAOTEPMHUYECKHUE, PEaKIMd  HOHHOro  oOMeHa),  pacTBOp,
AJIEKTPOJIUTHI, HEAJEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JAUCCOLMALIMS,
OKHCITUTENb, BOCCTAHOBUTEb, CKOPOCTh XHMHYECKOW pEaKIvH,
XUMHYECKOE  PAaBHOBECHE); TEOpUM U 3aKOHBI  (Teopus
JNEKTPOJIMTUYECKON auccounanvu, llepuonnueckuit 3axon [I.M.
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (DAKTOIOTHUECKHE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJYYEHHH M OE30MaCHOM HCIOIb30BaHUU
BXHEUIIINX HEOPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKON

JACATCIIBHOCTH 4YC€JIOBCKA

Cq)OpMI/IPOBaHHOCTL YMCHI/Iﬁ BBISABJIATE XaPAKTCPHBIC IMPU3HAKHU U
B3aMMOCBA3b M3YYCHHBIX HOHSITI/II\/'I, IMPUMCHATHE COOTBCTCTBYIOIIUC
IOHATUA TIIPU ONHUCAHHUU CTPOCHUA U CBOICTB HCOPTaHNUYCCKUX
BCIICCTB U UX HpeBpaH.IeHPIﬁ; BBIABJIIATH B3aUMOCBA3b XUMHUYCCKUX
3HaHUH C IIOHATHUAMU n MMpEaACTaBICHUAMU APpyrux

€CTCCTBECHHOHAYYHEBIX IPEAMETOB

1.3

BJ'Ia)IeHI/Ie OCHOBHBIMHU METOJaMH HAYYHOI'0 IMO3HAHHA BCIICCTB U



XUMHUYECKHUX SIBJICHUW (HAOMIO/IEHUE, W3MEpPEHHE, JKCIEPUMEHT,

MOJICIIMPOBAHNE)
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CchopMupoBaHHOCTh YMEHUH ONpPEIENATh BAJCHTHOCTh M CTETECHb
OKHUCJICHHS XUMHYECKHX JJIEMEHTOB B COEAMHEHHAX DPA3IUYHOIO
COCTaBa, BHJ XMMHYECKOM CBsSI3M  (KOBaJEHTHas, MOHHAas,
MeTaJlJIn4ecKas, BOJIOPO/IHAs) B COCIMHECHMSIX, THUII
KPUCTAIJINYECKONH PEIIETKH KOHKPETHOrO BEIleCTBA (aTroMHa,

MOJICKYJIsIpHas, NOHHasl, MeTaJ'IJ'II/I‘IeCKaH)

1.5

1.6

ChopMHpoBaHHOCTh yMEHUW OINpEAENATh XapakTep Cpelbl B

BOAHBIX pacTBOpax HCOPraHUYCCKHUX COCI[I/IHGHI/II‘/'I

ChopMHPOBAaHHOCTE yYMEHHS KJIACCH(PUIUPOBATH XUMHUYECCKUE
peakuuy IO PAa3NUYHBIM  IpHU3HAKaM (YUCIly U COCTaBy
pearupyromux — BEIIECTB, TEIUIOBOMY  d(¢eKTy  peakuuw,
W3MEHEHHIO CTETICHEH OKHCIIEHUS DJEMEHTOB, OOpaTUMOCTH

peaKiuu, y9acTUIO KaTalu3aTropa)

1.7

ChopMupoBaHHOCTh yMEHUW COCTaBISITh YpPaBHEHUS pPEaKIIHi
pa3NUYHBIX THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPAaBHEHUS peakUui
MOHHOTO OOMEHA, YYMTHIBAsl YCIIOBHS, IMPU KOTOPBIX ITH PEAKIIUU

UIYT 10 KOHIIA

1.8

1.9

1.10

CdopmupoBaHHOCTH yYMEHUN IIPOBOJIUTH peakuuu,
MIO/ITBEP K IAOLIUE KayeCTBEHHbIN COCTaB pa3IMYHbIX
HEOPraHWYECKHUX BEUIECTB, PAclO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PaCTBOpPaX HEOPraHUUECKUX BEILIECTB
ChopMupoBaHHOCTB YMEHHU pacKpbIBaTh CYILIHOCTb
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peakuui IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKui
CpopMHUpPOBAaHHOCT, YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTHU

XUMHUYECKON peaklMy OT pa3inyHbIX (PaKTOpOB

1.11

CpopMHUpPOBAaHHOCT, YMEHUU OOBSICHATH XapakTep CMEUIEeHUS
XUMHUYECKOTO PaBHOBECHS B  3aBUCHUMOCTH OT  BHEIIHETO

BozaeiicTBus (npunimn Jle [llarense)

2.1

OO01mas u HeopraHu4YecKasi XUMHUS

CdopmupoBaHHOCTE YMEHHI pacKpbIiBaTh cMbICH [lepuoanyeckoro
3aKOHa JI.. Menneneena " JEMOHCTPUPOBATH ero
CHUCTEMATU3HUPYIONIYIO, OOBICHUTEIBHYI0 W MPOTHOCTHYECKYIO

byHKIIIT

2.2

ChopMHUpPOBAaHHOCT, yYMEHHH  XapaKTepU30BaTh  DJIEKTPOHHOE



2.3

CTPOCHHE aTOMOB XHWMHUYECKHX OJJIeMeHTOB 1—4 mepuoaoB
[lepuonuueckoit  cucTeMbl  XUMUYECKUX  diaeMeHToB  J[.H.
MeHeneeBa, HCIOIb3ysS IOHATHA «S-, P-, O-3JEKTPOHHBIC
opouTanmy, «3HEPreTU4ecKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX IJIEMEHTOB U UX
COCIMHEHHWH M0 mepuoiaM u Trpynmnam lleprogudeckoit crucTemsl

xumudeckux djemenToB .M. MenaeneeBa

CdopMHUpOBaHHOCTh YMEHUH XapaKTepU30BaTh (ONMHUCHIBATH) OOIIIHE
XMMHAYECKHE CBONCTBA HEOPTaHWYECKHX BEIIECTB  Pa3IMYHBIX
KJIACCOB, TMOJATBEPKJIATh CYIICCTBOBAHHE TCHETUYCCKOW CBSI3U
MEXIY HEOPraHWYECKMMH BEIIECTBAMHU C IOMOIIBIO ypaBHEHUI

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CchopMupoBaHHOCT YMEHMH YCTaHABIMBAaTh HPUHAMJIEKHOCTb
HEOPraHMYECKUX BEILIECTB 110 UX COCTaBY K OIPEIEIEHHOMY KIaccy
(rpynmne) coeauHeHHH (IPOCTbIE BEIIECTBA — METAUIBI U
HEMETaJlJIbl, OKCUJbl, OCHOBaHHUS, KHUCIOTbI, aM@OTEepHbIE

TUAPOKCHJIBI, COJIH)

2.5

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  HCIOJIB30BATH  XUMHUYECKYIO
CUMBOIIMKY MJI1 COCTaBieHUS (OpMyn BEIIECTB M YpaBHEHHA
XMMHYECKHX peaKiuii, cucteMaTndeckyro HomeHkiarypy (IUPAC)
U TpUBUAIBHBIC HA3BaHUS OTACIHHBIX HEOPTaHMYECKUX BEIIECTB
(yrapuslii Ta3, YIJICKUCIBIM Ta3, aMMHUaK, Trami€Has W3BECTbh,

Heram€Has HU3BCCTh, TUTHEBAA COMda, TUPUT U z[pyrI/Ie)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATE) 00IIHE
XUMHYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, TOJATBEPKJIaTh CYNICCTBOBAHHE TECHETUYCCKOW CBSI3U
MEXJTy HEOPraHWYECKUMH BEIIECTBAMHU C IOMOIIBI0 ypaBHEHUI

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CpopMHUpPOBAaHHOCT,  YMEHHMM  IUJIAHUPOBATh W BBIMOJHATH
XUMHUYECKUI SKCIIEPUMEHT (pa3loKeHHEe MEepoKCHIa BOJOpoAa B
MPUCYTCTBUU  KaTajau3aTopa, OIpeleJeHHe Cpeabl pPacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO WHIMKATOPA, BIUSHUE
Pa3IUYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYCCKOW PEaKIMH, PEaKInn
MOHHOTO 0OMEHa, Ka4yeCTBEHHbIE peakIK Ha cynbdar-, kapOoHaT-
U XJIOpUI-aHHOHBI, = HA  KAaTHOH  aMMOHHs,  pEIICHHE
OKCIIEPUMEHTATBHBIX  3adad 1o  TemMaM  «MeTauiely |
«Hemerammel») B COOTBETCTBHM C  NPaBWIAMH  TEXHUKH

0e30IMacHOCTH Ipu 06paIJ_IeHI/II/I C BCIICCTBAMHU H J'Ia60paTOpHLIM



2.8

o0opymoOBaHUEM;  TPEACTaBIATh  PE3yAbTaThl ~ XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTaTOB

ChopmupoBaHHOCT, YMEHHUI CcOOMIOJaTh NpPaBHJIA IOJIB30BAHUS
XUMHUYECKON MOCYIOW U J1a0OpaTOPHBIM OOOpYIOBAaHUEM, a TaKKe
nmpaBujia  oOpallleHusi ¢ BEUIECTBAMU B COOTBETCTBHUU  C
WHCTPYKLIHUSMU 110 BBHIMOJHCHUIO JIA0OPATOPHBIX XHUMHUYECKUX

OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHMHM  XapaKTepu30BaTh  XMMHUYECKHE
IIPOLIECCHI, JIEXKAIME B OCHOBE IIPOMBIIUICHHOIO IOJYy4YEHUS
CepHOW  KHUCIIOTBI, aMMHaKa, a TaKke C(HOPMHUPOBAHHOCTD
npeacTaBIeHuid 00 O0MMX HAyYHBIX MPUHIUIAX U IKOJOTHUYECKUX

npo6neMaX XUMHUYCCKOI'O IIPpOU3BOACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

CdopmMupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKOU
COCTaBJISIOLIEH €CTECTBEHHOHAyYHOU KapTUHBI MUPA, POJIM XHUMUHU
B TIO3HAHUM SBICHUN TPUPOABI, B (OPMHPOBAHUU MBIILJICHUAS H
KyJIbTYypbl ~ JIMYHOCTH, €€  (PYHKIMOHAIBHOW  I'paMOTHOCTH,
HEOOXOAUMOM Uil PEICHUS MPAKTUYECKUX 3371a4 M SKOJIOTUYECKU
00OCHOBAaHHOTO OTHOILEHHS K CBOEMY 3/0POBBIO U IPHUPOIHON
cpene

ChopmMupoBaHHOCTH ~ YMEHHUH  KPUTHYECKH  aHAIU3UPOBATH
XUMHUYECKYI0 MH(OpMAIUIO, TOIYyYaeMyl0 U3 Pa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

CpopMHUpOBAaHHOCT, YMEHUW COONIONATh TMpaBUjia IKOJOTUYECKU
11eJ1ecO00pa3HOro MOBeJIeHUsI B ObITY M TPYJOBOH AEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3/I0POBbSl U OKPYKAKOUIEH NPUPOIHON

cpensbl

3.4

3.5

Oco3HaBaTh OMAaCHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI
ONpeNeEHHBIX BEIIECTB, NOHMUMas cMmbica nokazartens [1JK,
MOSICHATH HAa MPUMEpax CrocoObl YMEHBIIICHHS U TIPEIOTBPAIICHHS

HUX BpEAHOTI'O BOSH@IZCTBI/ISI Ha OpraHu3M 4€JI0BCKa

ChopMupOBaHHOCTH ~ YMEHHMH  NPOBOJUTH  BBIYMCICHUS  C
HCIIOJIB30BAHNEM TIOHATHUS «MAacCOBas A0S BEIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPH XUMUYECKUX PEAKIHUAX, MACChI

BCIICCTBA HMIJIU o0béMa Ta3oB 11O HN3BCCTHOMY KOJIMYCCTBY



BEIIIECTBA, Macce MM 00BEMY OTHOTO U3 YUYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOro 3(d@dekra peaknuum Ha OCHOBE 3aKOHOB

COXpPaHCHHU MaCChl BEIIECTB, IIPEBpAlICHUA U COXPAHCHUA SOHCPIUn

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

11

1.2

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHEC, Pa3BUTUC U 3HAUYCHUC B
IMOJIYYCHHH HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUSA OPraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

CtpykrypHble (OpMYIBl OpraHMYEeCKHX BemecTB. ['oMmonorus, uzomepus.
XuMH4YecKasi CBSI3b B OPTaHUYECKHX COCIUHEHMSIX — OJAMHAPHBIC M KpPaTHBIC

cBs3u. [Ipencrasienne o knaccupukanuy OpraHuYeCKUX BEIECTB

1.3

2.1

Homenkmatypa  opraHuyeckux  COeAMHEHUM  (cucTeMaTrhdeckas)) W
TPUBUAIIbHBIE HAa3BaHUS BAXHEHUIINX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0poasI

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKMi psn. MeraH u dTaH —
IpOoCTeNIINe MPEJCTABUTENN AIKAHOB: (PU3UYECKHE U XMMHUYECKHE CBOICTBA
(peakuuu 3aMelIeHMs] U TOPEHUs), HAXOXACHWE B MPHUPOJE, MOJyYyeHHE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psl. DTUIIEH U NPONWIEH —
HpoCTelIINe MPEICTABUTENN AIKEHOB: (PU3MYECKHEe U XMMHYECKHE CBOICTBA
(peakMM THIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATallUM, OKHUCIEHHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeHIne
XUMHYECKHE CBOICTBA (peakiust MOJIMMEPHU3AITUN ). [Tonyuenune

CHHTETUYECKOIO KayuyyKa U PE3UHBI

2.4

2.5

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUH psia. AUeTHiieH
— MPOCTEUIIMHA TNpeICTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (pu3HuecKkue u
XUMHYECKHE CBOMCTBa  (peakuuMu TUAPUPOBAHMS, TaJIOT€HUPOBAHHA,
TUpaTalu, TOPeHHs ), TOTy4YeHUE U IPUMEHEHHE

Apenbl. benson: coctaB, cTpoeHue, (QpU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.

Tomyon: coctaB, cTpoeHue, GU3NIECKUE U XUMUYECKHE CBOMCTBA (peakiuu



2.6

raJIOTEHUPOBAHUSI U HUTPOBAHUSA), MTOJIyY€HUE U IIPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHUeCKas CBS3b MEXIY YIJIEBOJOPOAAMH, NMPUHALIEKAIIUMU K

Pas3JIMYHbIM KJIaCCaM

[IpuponHble HCTOYHUKU YIIIEeBOJAOpPONOB. I[IpupoAHblii ra3 W MOMYTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxkaenue. CriocoOsl nmepepadoTku HeTH:
[IEPETrOHKA, KPEKUHI (TEPMHUYECKUM, KaTaauTHUUecKuil), nupoaus. IIpoaykrsl
nepepaboTku He(pTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KaMeHHbI# yroib U MpoayKThI €ero nepepadoTKu

3.1

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHNu4Y€CKUC COCANHEHUA

[IpenenbHble OJHOATOMHBIE CHHUPTHL. MeTaHOT U ATaHOI: CTPOCHUE,
busznyeckue U XMMHUYECKHE CBOWCTBA (PEaKklUU C aKTUBHBIMH MeETallIaMH,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEeHHE. BoIOpoaHbIE CBA3UM MEXKITY
MOJIEKYJIaMU clIupToB. JlelicTBUE MeTaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.
MHoroaromMHbple  COUPTHL. ODTWICHIVIMKOIb W  TIUIEPUH: CTPOCHUE,
dusznueckue W XUMHYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE CO IIETOYHBIMU
MeTaJIaMH, KaYeCTBEHHAsl peakiivsi Ha MHOTOATOMHBIE CIIUPTHI). [lelicTBre Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TIMOCpruHa U STUJICHIJIMKOJIA

3.2

@DeHOoM:  CTPOSHHE MOJICKYJbl, (PU3WYSCKUE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona

3.3

3.4

3.5

Anpneruapl ¥ keTtoHsl. Dopmanpaerua, —amneTtanbIeruia:  CTPOCHHE,
du3nYeckue W XUMHUYECKHE  CBOWCTBA  (peakmUM  OKUCJICHUS U

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKI_II/II/I), IMMOJIYYCHHUEC U IIPUMCHCHUEC

OnHOOCHOBHBIE Npe/iebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHCJIOTBI: CTpOEHHE, (PU3HMUECKUE U XUMHUECKHE CBOMCTBA (CBOMCTBA, o0IIMe
JUIsL KJlacca KHUCIIOT, Peakiusi 3Tepu(uKaluu), MOIydeHHE U MPUMEHEHHUE.
CreapuHOBass M OJIEMHOBAs KHUCJIOThl Kak MPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHMCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOlIee ACUCTBUE

Crnoxnble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uiaponus
cnoxHbIXx 3¢dupoB. Kupsl. T'mapomus xupoB. IlpumeHeHHe KUPOB.

buonornueckas poJib ;KHUpPOB

3.6

VYrneBoabl:  cocTaB, KilacCUpUKalus  YrJeBoAoB  (MOHO-, JU- U
nmoyimcaxapuiel). [JOKo3a — TIPOCTEHIIUN MOHOCAXapui: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIBI, (pU3HuecKue U XUMUYECKHE CBOICTBA (B3auMoieiicTBHe
¢ rugpokcuaoM wmenu(ll), okucieHme amMMHaYHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccranoBienne, OpOKEHHE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIC,

npuMeHeHue, Ouosorudeckas poib. PotocwHTe3. DpykKTo3a Kak H30MEp



4.1

rmoko3bl. KpaxMan u nemtronosa Kak IpupojHble mnoiumepbl. CTpoeHue
KpaxMasa M LeIon0o3bl. du3nueckue U XMMHUYECKHE CBOMCTBA Kpaxmaia

(ruapoinn3, KaueCTBEHHAs peaklys C HOJIOM)
A3oTconepikale OpraHn4eckue CoeIMHEHUS

AMUHOKHUCIOTHI Kak aMmpoTepHble OpraHndeckue coequHeHusi. Guznyeckue u
XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TIulrMHa). buonoruyeckoe

3Ha4YeHHe aMUHOKUCIOT. IlenrTuabl

4.2

benku kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuynas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEIKOB:

TUApOIU3, ACHaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenxu

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUMHCHU

5.1

OCHOBHBIE ITOHSITHSA XHMHH BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁZ MOHOMCED,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEepu3aluu, CpCaHsas
MOJICKYJIApHas Macca. OcHOBHEIC MCTOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX

COGI{I/IHCHI/Iﬁ — nNoJIMMEpur3alAa U NOJIMKOHACHCAIA

5.2

OKCHEpUMEHTAJIbHBIE METOJAbl HM3YyYEHHUs BEIIECTB M HX IMPEBpalllCHUN:
O3HAKOMJIEHHE C o0Opa3llaMd TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

IJ1acTMacc, KaydyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pC3UHBI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

11

XUMUYeCKUN 3leMeHT. AToM. Sapo aroma, HU30TOMBI. OJIEKTPOHHAs
000J104YKa. DHEpreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-,
d-anemenTbl. OCOOCHHOCTH pacHpelesicHUs] 3JCKTPOHOB MO OpOUTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(UTYpaLHs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u [lepuoandeckas cucreMa XMMHUYECKHX JJIEMEHTOB
J.U. MenpneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBI XUMHUYECKUX 3JIeMeHTOB [[.1. MenzeneeBa ¢ COBpeMEHHOU Teopuen
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U

nepuoaam. 3HaueHNE NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH

1.3

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMHUYECKOW CBS3U

(KOBaJ'ICHTHaSI HCIIOJIsIpHasds W MOJidpHasi, MOHHAafd, MeTaJIJII/I‘-ICCKaH). HoHsr:



KaTHOHBI M aHHOHBI. MeXaHU3Mbl 00pa30BaHMsA KOBAJEHTHOM XWMHYECKOU

cBsi3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN ). BogoponHas cBs3b

14

BanenTHOCTSE. :‘)J'ICKTpOOTpI/IHaTCJ'IBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOIEKYJIIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BeHIECTBA. [HIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTb CBOMCTBAa BELIECTB OT THMIA KPUCTAIIMYECKONW pPEIIETKU.
Ilonsatne o mucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.

MaccoBas A0JI BEHIECTBA B paCTBOPEC

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHN4YCCKHUX BCIICCTB

1.7

Xumuueckass  peakius.  Knaccudukanus — XUMHYECKHX — PEaKIuid B
HEOPraHWYeCKOM W OpPraHM4ecKOd XHWMHHU. 3aKOH COXpPaHEHHUS MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMUUYECKUX

peaKuusx

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB

1.9

OOparumeie peakiui. XUMUYecKoe paBHOBecre. DakTOphl, BIUSIOMINE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

111

2.1

OnekTponutrueckas aucconuanus. CunbHble U cinadbie mekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KHCJas, HEUTpasbHas, IIenovHas. Peakuuu

HOHHOI'0 OOMEHa
OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH
Heoprannueckas xumus

Hemeramnsl.  [lomoxenne HemeramnoB B llepuoaudeckon  cucreme
xumuyeckux snemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyueckrue CBOWCTBAa HEMETAUIOB. AJUIOTPOIHS HEMETAJUIOB (HAa MpUMeEpe

KHCIIopo/ia, cephl, hocdopa u yrieposaa)

2.2

2.3

2.4

XUMHYECKHE CBOMCTBA BAXXHEUIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
¢dochopa, yrimepoga U KpeMHHMs) M HMX COCIUHEHMH (OKCHJIOB,
KHUCJIOPOACOAEPKAIIMUX KHCIOT, BOJOPOAHBIX coeanHeHui). IlpumeHnenue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

Meramnsl. [lonoxkenne metawioB B Ilepuoanueckoil cucteMe XMMHYECKHX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o0ojyoyek aToMoB MeTayioB. OOmme Qu3MUecKue CBOWCTBA METAJIOB.

CraBbl METAILIIOB. BHCKTpOXI/IMI/I‘{eCKI/Iﬁ pAn HaprI)I(CHI/II\/'I METAJlJIOB

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METANIOB (HATpUM, Kajdui, KalbIUH,

Mar"uii, aJlOMUHUHN, [IMHK, XPOM, Kelle30, Mellb) U UX coenuHeHuid. Oomme




CIIOCOOBI MOJIY4YCHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAIJIOB B 6I>ITy U TCXHHUKE

2.5

I'enetnueckas CBA3b HCOPraHNM4YCCKUX  BCHICCTB, MPUHALJICKANIHUX K

Pa3IMYHBIM KJaccam

XUMUS U )KU3Hb

3.1

3.2

Ponb xuMuu B 00ECIIEUEHUUN DKOJIOTUYECKOW, SHEPreTUYECKOW W IMHIIEBOM
0€30MacHOCTH, pa3BUTHM MeAULIMHBL. [loHSATHE O Hay4yHBIX MeTo/ax

IIO3HAaHUs BEIIECTB U XUMHYCCKHUX peaKuHﬁ

IIpencraBnenus o006 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIIIEHHOTO
IIOJIy4YEHUSI BAKHEHIINX BeulecTB. UemoBeK B MHUpE BELIECTB U MaTCPUAJIOB:
BAKHEHIIINE CTPOMUTENIbHBIE MAaTepUalbl, KOHCTPYKLMOHHBIE MAaTEepHUaJbl,
KpPacKH, CTEKJIO, KEpaMHMKa, MaTepUalbl Ul SJIEKTPOHUKU, HAHOMATEPUAIIbL,

OpraHn4YeCKHUC 1 MUHCPAJIbHBIC y,I[O6pCHI/I$I

3.3

Xumusa u 300POBLC UYCJIIOBCKA: IIpaBUJIa HCIIOJIb30BaHHA JICKAPCTBCHHLIX
InpcIiapaToB, IIpaBUIad 0€30IIaCHOTO HCIIOIL30BaHUS IpcriapaToB OBITOBOH

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

» Xumus. 11 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AximonepHoe o6miectBo «M3marensctBo «lIpocBemenney

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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