IHOACHUTEJIbBHASA 3AIINCKA

Pabouass mporpamMma 1Mo XWMMHHM Ha ypOBHE CPEIHETO OOIIero oOpa3oBaHUS
pa3paborana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpa3zoBanuu B Poccuiickoit denepaunn», TpeOOBaHUI K pe3ynbraTaM OCBOCHHS
dbenepaibHOI 00pazoBarebHOM IporpaMMbl cpeaHero ooimero oopazopanus(DOIT
COOQO), mnpexacraBieHHbix B DenepaibHOM TOCYIapCTBEHHOM 00pa30BATEIbHOM
cranapre COO, c¢ yuérom KoHueniuu mnpenogaBaHus y4eOHOro mpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit  Deneparum,
peaau3youmx OCHOBHbIE 00pa30BaTe/IbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUM
«Crparerun pazutus Bocnutanus B Poccuiickoit deneparuu Ha nepuon 10 2025
roga» (Pacnopspkenue [lpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XWMUS Ha ypOBHE YIITyOJIIEHHOTO M3YUYEHUS 3aHUMAET BaXKHOE MECTO B CCTEME
€CTEeCTBEHHO-HAayyHOro obpa3zoBanusi yuvammuxcss 10-11 xmaccoB. Wsyuenue
npeaMeTra, peaan3dyeMoe B YCIOBUAX Jud@epeHIrpoBaHHOTO, TPO(GUILHOTO
oOyueHus, MPU3BAHO OOECIEYUTHh O0OIE00pa30BaTEIbHYI0 U OOIMIEKYIBTYPHYIO
MOJITOTOBKY BBIMTYCKHUKOB IITKOJIBI, HEOOXOAUMYIO JUIsl ajanTalid UX K OBICTPO
MEHSIOIIUMCSI YCIIOBHSIM >KU3HU B COIUYME, a TAKXKE JIJISI TPOJAOJKEHUS 00ydIeHHUS B
opraHuzanusx Npo(ecCHOHATLHOTO 00pa30BaHMs, B KOTOPBIX XUMUS SIBISICTCS
OJTHOM U3 MPUOPUTETHBIX AUCIUIUINH.

B nmporpamme no XxuMuM Ha3HaueHUE npeaMera «XUMHUS» TMOIydaeT
MOAPOOHYI0  MHTEPIPETAIMI0 B COOTBETCTBUHM C  OCHOBOIOJATAIOIUMU
nonoxenuasmu  ®I'OC COO o B3aUMOOOYCIOBIECHHOCTU ILIENIeH, CONep X aHus,
pe3ynbTaroB OOydYeHUsT W TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB.
CBUACTENBLCTBOM TOMY SIBJISIIOTCS CJEAYIOIIME BBIMOJHSIEMbIE MPOTPaMMOMN 0
XUMUHU QYHKIUU:

« UH(pOpPMAIITMOHHO-METOUYECKas, peaau3alus KOTOpoh obOecreurnBaeT
MOJTy4YeHUE TPENICTABICHUS O IEJsIX, COJAEp)KaHWH, OOIIEH cTpareruu
oOyueHus, BOCIUTAHUS M Pa3BUTUS 00yUYaIOIIMXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPpOoQuis;

*  OpPraHU3alMOHHO-IUIAHUPYIOIAs, KOoTOpas MpeyCMaTprUBacT
ONpEACIICHNE: MPUHIMIIOB CTPYKTYPUPOBAHUA W TOCIEA0BATEIbHOCTH
U3y4YeHHs] Y4eOHOro Marepuasa, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €ro
XapaKTePUCTUK; TOAXOI0B K (HOPMHPOBAHUIO COJEPIKATEIHLHON OCHOBBI
KOHTPOJII M OLEHKH 00pa3oBaTeNbHBIX IOCTHKEHUN OOydaronmxcs B
paMKax HTOTOBOHM artecTtaniid B (oOpMe €IMHOTO TOCYAapCTBEHHOTO
AK3aMEHa [0 XUMUHU.

[Iporpamma asnst yriyOn€HHOTO U3yUEHUS XUMUU:



+ YCTaHaBIMBAaeT WHBAPHAHTHOE IMPEIMETHOE COAEpIKaHHE, 00s3aTeIbHOE
e W3y4YeHUs B paMKax OTACNbHBIX NpoQuie, MpexycMaTpruBacT
pacmpeneNieHue M CTPYKTYpUPOBaHHME €ro IO KiIaccaM, OCHOBHBIM
cofiepKaTeIbHBIM JIMHUSAM/pasiesiaM Kypca;

HaéT mpuMEpHOE pachpeesieHne yaeOHOTO BpeMEHH, PEKOMEHTyeMOTO TSI
U3yYCHHSI OTACIBbHBIX TEM;

« TpeIaracT MPUMEPHYI TOCIEAOBATeIbHOCTh HM3YUYCHHs] y4eOHOTrO
Mmarepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

«  1a€T METOAMYECKYIO0 MHTEPIPETALUIO 1IeJIe U 3a/1a4 U3yYeHHUs MpeameTa
Ha yrIyOlI€HHOM ypOBHE C Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUsA, COJAEPXKATEIBHOM  XapaKTePUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOECHHMS OCHOBHOW 00pa3oBaTeNbHOM
MpOrpaMMBbl CpeaHero oO1ero o0pa3zoBaHUs (IMYHOCTHBIX,
METaINpeIMETHBIX, TPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX JACUCTBUNA  OOydaromerocss MO  OCBOEHUIO
cofiepKaHMs MPeaAMETa.

[Io Bcem Ha3BaHHBIM MO3HWIMSIM B MPOrpaMMe MO XHUMHH IPEILyCMOTPEHA
MPEEMCTBEHHOCTh C 00y4eHUEM XUMHUH Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsI.
3a mpedenaMu  YCTAHOBJIICHHOM MporpaMMoil 1O XUMUHU  00s3aTeIbHOM
(MHBapMAHTHOM) COCTABIISIIOLIEH COAEpX)aHUsl YydyeOHOro mnpeamera «XuMUs»
0CTaéTCsi BO3MOXKHOCTh BIOOpA €ro BapuaTUBHOM COCTAaBIISIIOIIEH, KOTOpasi JOHKHA
OTIPENENATHCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO Mpoduiis 00ydeHwHs.

B cootBerctBUM ¢ KkoHUENTyalbHbIMU mnonoxkeHusmu DOI'OC COO o
Ha3HAYEHUU TPeIMETOB 0a30BOr0 MW yNIyOJEHHOTO YpOBHEH B CHCTEME
muddepeHmpoBaHHOTO0 O0yUeHHUsI Ha YPOBHE cCpeaHero oodiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyOJIEHHOTO HW3Yy4YeHHUsS HampaBieH Ha peaju3aluio
IPEEMCTBEHHOCTH € MOCJIEAYIOIIUM 3TAOM MOTYYSHHS] XUMUYECKOTO 00pa30oBaHus
B paMKax HW3Y4YEHUS CHEIHUAIbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHUYECKUX
JUCITUIUIMH B By3aX U OPTaHHU3AIMAX CPEAHETO MPOPECCHOHAIBHOTO 00pa30BaHUS.
B 3101 cBsI3M n3yuyeHne npeamera « XuMusD» OpUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
pacliupeHre U yDIyOJeHHE TEOpPETHUECKOM U TMPAaKTUYECKOW IMOATOTOBKHU
oOyuJaromuxcsi, BEIOpaBIIUX ONPEACIEHHBIA MPOQMIh 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBON  MOCJEIYIOMIET0 TMOJYy4YeHUS XHMHUYECKOro o0pa3oBaHUsS B
opraHu3zanusix mpodeccuoHalbHOrO o00pa3oBanusi. Hapsimy ¢ 3Tum, B cBere
tpeboBannii ®PI'OC COO k mIaHupyeMbIM pe3yibTaraM OCBOEHUs (enepaabHOR
00pa3oBaresbHOM MpOorpaMMBbl CPEAHEro 00IIero 00pa3oBaHUs U3yUeHUE MIPEAMETA
«XUMHS» OPUEHTHUPOBAHO TAK)KE HA PEIICHHE 3a/1a4 BOCIUTAHUS U COIUAIBHOTO



pa3BuTUsA OOydalnuxcs, Ha (OpMUpPOBaAHHME Y HHUX OOUIEUHTEIIEKTyalbHbIX
YMEHUH, YMEHHH palMOHAIU3alUh Y4eOHOro Tpyaa W OOOOIIEHHBIX CHOCOOOB
NEeSATETbHOCTH, UMEIOIIUX MEXTUCIUIUITMHAPHBIN, HAAMPEIMETHBINA XapaKTep.

CocraBigOmMUMHI TIpeaMeTa «XUMHS» Ha YPOBHE YIIYOJNEHHOTO M3Y4YEHUs
ABIAIOTCS  ymTyOn€HHble Kypcbl — «Opranudeckas xumusi» u  «OOmas u
Heopranuyeckas xumus». [Ipu onpenereHur moaxon0B K 0TOOpY M CTPYKTYPHOM
OpraHU3allUU COJIEPKAHUS ITUX KypPCOB B ITPOTPAMMeE 10 XUMHUHU 32 OCHOBY MPUHSTHI
nonoxkenusa ®I'OC COO o paznuuusax 6a30BOro U yriyOnEHHOrO YpOBHEH N3yUEHUS
npeaMera.

OcHoBy comepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTaBISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCALIMXCSA K 0a30BOMY YpOBHIO M3Y4YEHHs IpeaMmeTa. JTa cucreMa
3HAHUI TIOJly4aeT OIpEAeIEHHOE TEOPETHYECKOE JIONOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OOMBIIHI 00bEM (haKTOIOTHUECKOTO MaTepuara.
Tak, Ha ynIyOnéHHOM YpOBHE HM3Y4YeHHUs MpeaAMeTa 00ecreueHa BO3MOKHOCTH
3HAYUTENIPHOTO YBEIMUEHUS 00bEMA 3HAHUI 0 XUMUYECKUX PIIEMEHTaX U CBOMCTBAX
WX COCIMHEHUN HA OCHOBE PACIIUPEHUS U YIITyOJICHUS IPEICTABICHUN O CTPOCHUN
BEIECTBA, XHMHYECKOM CBSI3M M 3aKOHOMEPHOCTAX MPOTEKAaHUS pPEaKLUH,
paccMaTpuBaeMbIX C TOYKHM 3PEHUS XUMHYECKOM KUHETUKH M TEPMOJUHAMUKHU.
N3ydyenue nepuonuyeckoro 3akoHa W llepuonnueckoil cHCTeMbl XHUMHYECKUX
AJIEMEHTOB 0a3upyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MIPEICTABICHUIX
O CTPOCHMHM aromMa. XHUMHUYECKas CBA3b OOBSCHSETCA C TOYKU 3pEHUs
HHEPreTUYeCKUX U3MEHEHUH pu e€ 00pa30BaHUU U pa3pyILICHUH, & TAKXKE C TOUKU
3peHus MeXaHuW3MOB €€ oOpa3zoBaHus. V3yueHue TUIOB peakuuil JOMOITHSAETCS
(dopMUpOoBaHMEM TPEACTaBICHUNH 00 AJIEKTPOXMMHUYECKHUX MpOIEccax M
AIIEKTPOJIU3E PACIIIABOB U PACTBOPOB BEIIECTB. B Kypce opraHu4eckoil XuMuu Mpu
PAacCCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH COEIUWHEHUN yrensercss ocoboe
BHHMaHHE BOIIPOcaM 00 AJIEKTPOHHBIX dPPeKrTax, 0 B3aMMHOM BIMSIHUUA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEeaKIIUil.

Oco0oe 3HaueHKe UMEET TO, UTO Ha COJIEpKaHNe KypCOB XUMHUH YIITyOJIEHHOTO
YPOBHS M3yUYEHUS JIUISl KJIACCOB onpeneaeHHoro npoduiis (rmaBHbEIM 00pa3oM Ha UX
CTPYKTYpPYy M XapakTep AOIMOIHEHUHW K OOIeld CHCTeME MNPEIMETHBIX 3HAHWK)
OKa3bIBAIOT BIMSIHUE CMEXKHBIE TPEAMETHI. Tak, Hapumep, B COACPKaHUU ITPEAMETA
JUIST KJTACCOB XMUMUKO-(PU3UUYECKOTO TPOoQuiIsi OOJbIIOE 3HAYCHHE OyayT HMETh
AJIEMEHTHl y4eOHOro marepuana no oomed xumud. Ilpu u3ydyeHuun npenMera B
JAHHOM CJIy4ae akLEHT OyZleT clelaH Ha OOIHOCTh METOIOB ITO3HAHMS, OOLUTHOCTb
3aKOHOB M TEOpUH B XUMHUHU MU B (PU3HKE: ATOMHO-MOJEKYJSpHas Teopus



(MonekysipHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MacChl U YHEPTUU, 3aKOHBI
TEPMOANHAMUKH, IICKTPOJIN3A, IPEACTABICHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B To e Bpemst B coziep>kaHUM MpeaMeTa JiIsl KIIaCCOB XMMUKOOMOJIOTUYE€CKOTO
npodusis OONBIIMI yAENbHBIM BeC OyleT MMETh OpraHudeckas xumus. B stom
Ciy4ae MpeaoCTaBIIIETCS BO3MOXKHOCTD i 00siee 00CTOSITENIbHOTO PAaCCMOTPEHHUS
XUMHUYECKOW OpraHU3alNK KJIETKH KaK OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOM
BXONAT, K TPHUMEPY, TaKHUE€ CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUIUJIbI, OCNKH,
YIJIEBOJbI, HYKJIEHWHOBBIE KHUCIOTBI U Apyrue. [lpu 3ToM 3HaHUA O COCTaBe U
CBOMCTBAaxX NPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BELIECTB CIIYXKaT
OCHOBOW JJII M3yYEHHs] CYIIHOCTH TIpOIeccoB (OTOCHMHTE3a, JbIXaHUS,
MHILIEBAPCHMUS.

B mnmane d¢opMupoBaHUS OCHOB HAy4yHOTO MHPOBO33PEHHS, OCBOCHHUS
0OIIIEeHAyYHBIX METOJIOB MO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHUU U3y4YeHUEe mpeaMera «XUMHS» Ha YDIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBSI3IX C Y4Ye€OHBIMU TMpeaMETaMH, BXOJSIIIMMU B COCTaB
npeAMETHBIX obnacteil «EcTecTBeHHO-HayuyHble NpeaMeThl», «Maremartuka Hu
uH(popmaTuka» U «Pycckuil sI3bIK U TUTEPATYPay.

[Tpu u3yuenun yueOHOro npeaMera « XumMus» Ha yriryOJI€HHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOT'O U CpEIHEro 0ob1iero oopasoBanus (Ha 6a30BOM YpPOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTH SBIsSieTCS (OPMUPOBAHUE OCHOB HAYKH
XUMHUH KaK 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKON JIEATETbHOCTH
YeJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpbl. Pemienne 3Ton 3agaun Ha
yIIyONEHHOM YPOBHE M3YUYEHUS MPEAMETa IIPEI0IaraeT peaan3alnio TaKUX 1eJeH,
KakK:

- (opmupoBaHUe TPENCTAaBIECHUN: O MaTepuUaIbHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SIBJIEHUM NMPUPOIBL, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK W €€ BeayIlieil poiau B oOecledeHUun
YCTOMYMBOTO  DPAa3BUTHSA  YEJIOBEYECTBA: B  PCIICHUH  TPoOiieM
AKOJIOTMYECKOM, SJHEPreTUYECKOM U MUIIEBOM OE€30MacCHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUH HOBBIX MATEPHUATIOB, HOBBIX HCTOYHUKOB YHEPIUU, B
00eCreueHU PaIMOHAIBHOTIO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUS M OOIIEeH KyJIBTypbl UYEIOBEKa, a TaKXKe HKOJIOTHYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO U IPUPOIHOM CpEJIE;

« OCBOCHME CHCTEMBI 3HAHUW, JIEXKAIIMX B OCHOBE XUMHUYECKOMN
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: PyHIaMEHTaIbHBIX
NOHSATUW, 3aKOHOB WU TEOPUN XHMHHU, COBPEMEHHBIX NPEICTABICHUN O
CTPOCHMU BEIECTBA HA Pa3HBIX YPOBHSAX — AaTOMHOM, HOHHOMOJIEKYJIIPHOM,
HAaIMOJIEKYJISIDHOM, O  TEPMOJMHAMUYECKUX U  KHHETHYECKHUX



3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKUX PEaKIuil, 0 XUMHYECKOM
PaBHOBECHHU, PacTBOpax MU JUCIEPCHBIX CUCTEMax, 00 OOIIMX HAYUYHBIX
MPUHIHUIAX XUMHYECKOTO MPOU3BOJICTBA;

- (QopMupoBaHue y 00y4Jaronuxcs OCO3HAaHHOTO MMOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHUYECKUX 3HAHUU i1 OOBICHEHUS
KIIIOUEBBIX HJed W TPoOJeM COBPEMEHHOW XUMHH, Isi OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPAMOTHOIO PEIIeHUsI TPOOJIEM, CBI3aHHBIX ¢ XUMUEH, TPOTHO3ZUPOBAHMUS,
aHaJIM3a U OLIEHKH C MO3UIINI KOJIOTHYEeCKO 0€30MacHOCTH MOCIEACTBUI
OBITOBOM M MPOU3BOACTBEHHOW JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
XUMHUYECKHUM MPOU3BOICTBOM, UCIIOJIB30BAHUEM U MEPEPaOOTKOI BEIIECTB;

yDIyOlieHWe MPEICTaBICHUN O HAyYHBIX METOJaX MO3HAHMS, HEOOXOUMBIX
Ui TIPUOOPETeHHs] yMEHUH OpHUEHTUPOBAThCS B MHUPE BEIIECTB U
OOBSICHEHUS XWMUYECKHX SIBICHHHM, HMEIONUX MECTO B TPHUpPOAE, B
MPAKTUYECKOU JESATEIbHOCTU U MOBCEIHEBHOW KU3HU.

B mmane peanmzanmuu TEPBOOYEPETHBIX BOCIHMTATEIBHBIX W Pa3BUBAOIINX
(GYHKITUH TICIIOCTHON CHCTEMBI CpeIHero ooOmero oOpa3oBaHUs TPH H3yUECHUU
npeaMeTa « XMMUs» Ha yIITyOIEHHOM YPOBHE 0COOYIO aKTYaIbHOCTh MPHOOPETAIOT
TaKWe [eJIM 1 33J1a4d, KaK:

« BOCIUTaHHE YOEXKIEHHOCTH B T[O3HABAEMOCTH SIBICHUW MPUPOIBI,
yBOKEHUS K TMPOIECCY TBOpYECTBA B O0OJACTH TEOPETHUUECKUX U
NPUKJIAJHBIX HUCCIEIOBAaHUN B XWUMHUH, (POPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU;

« pa3BUTHE MOTUBAIIMM K OOYYCHHIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO M  CAaMOBOCHHTAaHWUI0O  Ha  OCHOBE  yCBOCHUS
00IIIeYETI0BEUECKUX IIEHHOCTEH;

+ pa3BHUTHE MO3HABATEIHHBIX UHTEPECOB, WHTEIUICKTYATHHBIX U TBOPYECKHUX
criocoOHOCTEeH oOywaromuxcs, (OPMHPOBAHME y HHX CO3HATEIHHOTO
OTHONICHHUS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOPa30BAHUIO Kak
YCJIOBHIO YCTIEIITHOU MPO(EeCCHOHATLHON 1 00IIECTBEHHOU JCSITEIHPHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 30pPOBBI0 W TOTPEOHOCTH B
3I0POBOM 00pa3e KU3HU;

- (opmupoBaHWe YMEHWH W HABBIKOB PAa3yMHOTO IPUPOIOIOIH30BAHUSA,
pa3BUTHE AKOJIOTUYECKOM KYJIBTYPBI, IPUOOPETCHHE OTIBITa
0OIIECTBEHHOMOJIE3HOM SKOJIOTMUECKON eI TEbHOCTH.

OO11iee YMCI0 YacoB, MPEyCMOTPEHHBIX JIJISi U3YUYEHUS] XMMHUU Ha yTIyOJIEHHOM
YpOBHE CpeHero od1ero oopa3oBanusi, cocraisier 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hezieno), B 11 kimacce — 102 gaca (3 yaca B Hezeo).



COAEPKXAHME OBYYEHUSA
10 KJIACC

OPTAHNYECKASA XUMUSA

Teopernyeckne OCHOBBI OPraHUYECKOM XUMHUM.

[IpenMeT u 3HaAUEHHUE OPTaHUYECKON XMMHH, PECTABICHUE O MHOTOOOpa3uu
OpPraHUYECKUX COCAUHEHUM.

DJEKTPOHHOE CTPOEHHE aroMa YIIepoJa: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUA. BajeHTHble BO3MOKHOCTH aroMa yriepoja. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCAMHCHHIX. TUTBI THOPUAU3AIIMN aTOMHBIX OpOuTanei yrieposa.
MexaHn3Mbl oOpazoBaHus KOBaJICHTHOM CBSI3H (oOMeHHBIIH 151
JOHOPHOAKUENTOPHBIN). TUIBI TEpEKPhIBAHMS ATOMHBIX OpOUTANIEH, G- U TT-CBA3H.
OnunapHas, nBoMHAsE M TpoiHas cBsA3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opraHuueckux BemiecTB. [loHsTHe O CBOOOAHOM pajaukane, Hykiaeopuiae u
aneKTpoduIie.

Teopus crpoeHust opranmyeckux coenuHenuii A.M. bytnepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYecKUX coeAuHeHud. MonekynasipHble W CTPYKTYpHbIE  (HOPMYIIBIL.
CrpykrypHble  (GOpMyJbl  pa3iM4HbIX BUJOB: pa3BEpHyTas, COKpaulEHHas,
ckenetHas. WM3omepus. Buasl u3oMepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 23P(HEKTHI B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUH (MHyKTUBHBIN U
Me30MEpPHBIN 3P HEKTHI).

[IpencraBnenue o kinaccuUKAIMK OpraHUYeckux BemiecTB. llonsTtue o
dbynkimonanpHOU rpynme. [omonorus. [omonorudeckue psapl. CucreMarndeckas
HOMeHKJIaTypa oprannuyeckux coeauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIETIbHBIX TIPEICTABUTEIEH.

OcobenHoctu 17} KJaccuduxanms OpPraHUYECKHUX pEeaKLni.
OKHCIUTENHLHOBOCCTAHOBUTENbHBIE PEAKIIMHA B OPraHUYECKON XUMUMU.

OKCHEepUMEHTAJIbHBIE METOAbl HW3YYEHHsS] BEIIECTB W UX MpEeBpalleHUil:
O3HAKOMJIEHHE C 00pa3aMu OPraHMYECKUX BEIIECTB U MaTepHallaMUd Ha X OCHOBE,
OTBITHl IO MPEBPALIEHUI0 OPraHUYECKUX BELECTB IPU HArpeBaHuu (IJIaBICHUE,
oOyIMBaHUE W TOPEHUE), KOHCTPYUPOBAHUE MOJENEH MOJIEKYJl OpPraHUYECKHUX
BELIECTB.

YriieBoaopoasl.

Anxkanbl. [omonoruueckuil psii ankaHoB, oOmas GopMyiaa, HOMEHKIATypa U
U30MEpHsL. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN QJIKaHOB,



Sp’ru0puaM3anys aTOMHBIX OpOUTANel yruepona, o-cBa3b. OU3MYEeCKUe CBOWCTBA
AJIKAHOB.

XUMHUYECKHE CBOWCTBA QJIKAHOB: pEAKUHUM 3aMEILICHUs, HW30MEPHU3ALINU,
JNETUAPUPOBAHMS, HUKIN3ALNH, TUPOJIN3a, KPEKUHTA, TopeHus. [IpencraBnenue o
MEXAHU3ME PEAKINN paJuKaIbHOTO 3aMEIICHUSI.

Haxoxnenue B npupoje. CriocoObl OTyYeHHs U MPUMEHEHHE aJIKaHOB.

Huknoankansl. OOmas Gopmyna, HOMEHKIaTypa U usoMepusi. Oco6eHHOCTH
CTPOCHHMS 1 XUMUYECKUX CBOMCTB MaJIbIX (I[UKJIOMPONAH, IIUKI00yTaH) U OOBIYHBIX
(IMKJIONIEHTaH, [IUKIIOTeKCaH) MUKI0aIKaHOB. CIIoCOObI TTOJIyYEHUS ¥ TPUMEHCHHE
MKJIOAJIKAHOB.

Anxensl. [oMonoruueckuii psn ankeHoB, obOmas (opmyiia, HOMEHKIATYpA.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYII AIKEHOB, SP>-THOpHIM3aIIHs
aTOMHBIX opOuTanei yrmepoaa, o- u n-cBsa3u. CTpyKTypHas U TeoMeTpudeckas (1mc-
TpaHc-) wu3omepusi. Dusnueckue CBONCTBA aJKEHOB. XHWMHYECKHE CBOMCTBA!
peaKkuuu MPUCOEAUHEHMS, 3aMCIICHUS B (-TOJIOKEHHUE IPU JBOWHOM CBS3H,
nonmMmepusanuu 1 okucienus. [Ipasnino MapkoBHukoBa. KauecTBeHHbBIE peakuun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOMyYEHUs U PUMEHEHUE aJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpspKEHHBIE, U30JMPOBAHHbBIE,
Kymynupogantule). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanus conpsiKEHHBIX
nueHoB. CocoObl MOTyYeHUsI U TPUMEHEHHUE aJIKaJUEeHOB.

Anxusbl. [oMoO0OTHYECKHI psll aJKUHOB, 001as Gopmysa, HOMEHKIATypa U
U30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKUHOB,
sprudpuan3anus aTOMHbIX opOuTanei yriepona. dusnyeckre CBOWCTBA aKMHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLINH MPUCOCIUHEHUS, JUMEPU3ALIUU U TPUMEPHU3ALUH,
okucieHusa. KucioTHbIe CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiiuyi Ha TPOWHYIO CBs3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE
AJIKUHOB.

Apomarnueckue yIieBOAOpOIbl (apeHbl). [OMOIOrMYecKHil psx  apeHoB,
oOmrast hopMyIia, HOMEHKJIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYNIbl OeH3oma. Ddu3nyeckne CBOWCTBA apeHOB. XHWMHUUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIleHUsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJHKajle, pEeakluu IPUCOCAUHECHUS, OKHCICHUE TOMOJIOIOB
oen3ona. I[lpencraBieHne 00 OpPUEHTUPYIONIEM JCWCTBUHM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE HAa TMpPUMEPE aJIKUIbHBIX PAJAUKAIOB, KapOOKCUILHOM,
TUAPOKCWIBHOM, aMMHO- W HUTPOrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB ctupoia. [lonumepusanus cruposa. CrnocoObl moMydeHus: 1
MIPUMEHECHUE aPOMATUYECKUX YITIEBOJOPOIOB.



[Ipuponnsiii ra3. [lonyrtasle HedTaHbIE ra3bel. HedTh U €€ mpoucxoxaeHue.
Kamennslil yroms v mpoAyKrel ero nepepadotku. CnocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TEPMUUYECKUIN, KATATUTUYECKUM ), pUDOPMUHT, TUPOITH3.
[IponyxTsl epepaboOTKu HEPTH, UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3TUUYHBIMU KJIACCAMHU YITIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTEHIIPOU3BOIHBIX YIVIEBOIOPOAOB. Peakiuun
3aMEUIEHUs TaJoreHa Ha TUIPOKCOTPYNIy, HUTPOTPYyIIly, LHWAHOTPYIIILY,
aMuHOrpymiy. /[eiicTBre Ha raJloreHpOU3BOAHBIE BOAHOTO U CIIUPTOBOIO PacTBOpa
ménoun. B3aumonelicTBue AUTalIOreHalKaHOB ¢ MarHueM W HUHKOM. [loHsTHe o
METAJJIOOPTaHUYECKUX COEAUHEHHUsX. VICnoyib30BaHWE TaJIOT€HIPOU3BOAHBIX
yIJIEBOAOPOJIOB B OBITY, TEXHUKE M MPU CUHTE3€ OPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAIIBHBIE METOABl M3YyYEHMs] BEIIECTB W UX IPEBpAIICHUIL:
U3y4eHne (PU3UUYECKUX CBOWMCTB YITIEBOAOPOJOB (PACTBOPUMOCTD), Kaue€CTBEHHBIX
peakuuil yIrieBOAOPOAOB Pa3IMYHBIX KJIAcCcOB (0oOeclBeUMBaHHE OpOMHON WU
MOJIHOM BOJBI, pacTBOpa MEpMaHraHara Kajaus, B3aUMOJCIHCTBUE alleTHJIEHA C
aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE 0OHApYKEHNE yIiIepoa
U BOJOpPO/a B OPraHMYECKHX BELIECTBAxX, MOJIYYEHUE ITHIECHA U H3YyUYEHUE €ro
CBOMCTB, O3HakomjeHue c komwiekiusamu «Hedte» u «Yromws», ¢ oOpasuamu
IJlacTMacc, KaydyyKOB M PE3WHbI, MOJEIMPOBAHUE MOJIEKYN YIJIEBOIOPOAOB M
TaJIOTEHIPOU3BOAHBIX YITIEBOJAOPOIOB.

Kucnaopoacoaep:kamue opranndecKue coeMHEHHUSI.

[IpenenvHble oAHOAaTOMHBIE CcOUPTBL. CTpoeHHE MOJEKya (Ha mpuMepe
MeTaHojla U dTaHona). [omomornueckuit psg, oOmas Qopmyna, uzoMmepus,
HOMEHKJIaTypa U  Kiaccupukanusa. Du3nveckre CBOMCTBA  MpeAesIbHBIX
OJHOATOMHBIX CIHUPTOB. BoOAOpOAHBIE CBSI3U MEXIy MOJEKyJaMu CIHPTOB.
XHAMHUYECKHE CBOWCTBA: pPEAKIUU 3aMELICHMs, JErUApaTalu, OKHCIICHUS,
B3aUMO/ICVICTBUE C OPraHMYE€CKUMH U HEOPraHNYECKMMHU KHcIoTaMu. KauecTBeHHast
peakuys Ha OAHOATOMHBIE CIUPTHI. JlelicTBUE 3TaHOJa U METAHOJa Ha OPraHu3M
yesioBeka. CrocoObl MOMyYEHUsI U TPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie >¢gupsl, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PUBMUECKUX U
XUMHYECKUX CBOUCTB.

MHoroaroMHple CHUPTHl — O3TUICHIIMKOIAb M [uuepuH. dusnyeckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMH 3aMELIEHUs, B3AUMOACHCTBUE C OPraHUYECKUMU U
HEOPraHWMYECKUMH KUCIOTAMH, KaUeCTBEHHAs! pEaKI1si HA MHOTOATOMHBIE CITUPTBHI.
[IpencraBienne o MexaHU3ME peaklnii HyKJIeo(pUIbHOTO 3aMenieHus. JleiicTBue Ha
opranusM yesioBeka. CriocoObl MOMy4YeHHs] U IPUMEHEHUE MHOTOAaTOMHBIX CITUPTOB.

®enon. CrpoeHue MOJNEKY/Ibl, B3aUMHOE BIHUSHHE THAPOKCOTPYIIIBI U
OeH3onbHOrO siapa. dusnueckue cpoicTBa (eHona. OCOOEHHOCTH XHMHUYECKUX



cBOMCTB (eHona. KadecTBeHHble peakuuu Ha (eHos. TOKCMYHOCTh (peHona.
CnocoOsbl nostyyeHus u npuMmeHenue penona. GenondpopmanbaeruHas cModa.

KapOoHunbHbIe COEMHEHUS — aJIbJIETH/Ibl M KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM rpynnbl. [oMonorndyeckue psabpl ajbJeruioB U KETOHOB, 0OIIas
dopmyna, uzoMepuss U HoOMeHKiarypa. dusmueckue CBOICTBa albAECTUAOB U
KETOHOB. XMMHWUYECKHE CBOMCTBA AJIbJIETUI0B U KETOHOB: PEAKLIUU IPUCOECTUHEHUS.
OxucrneHue anpJerujoB, KayeCTBEHHbIE peakuuu Ha aipaerubl. CrnocoOsl
MIOJIy4YEeHMS U IPUMEHEHHE AJIbJIETUI0OB U KETOHOB.

OnHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKY T KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndecKkue CBONCTBA
OJHOOCHOBHBIX TpEAETbHBIX KapOOHOBBIX KHCIOT. BOmopomHbie CBSI3U MEXITY
MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMHUECKHNE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakius 3TepuUKALNKM, PEAKIUH C YYaCTHEM YIVIEBOJOPOJHOIO paJvKala.
Oco0OeHHOCTH CBOWMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3(upax. MHoroodpazue KapOOHOBBIX KHCJIOT.
Oco0eHHOCTH CBOMCTB HEMPEACNbHBIX U apOMaTHYEeCKUX KapOOHOBBIX KHUCIOT,
JUKapOOHOBBIX KUCIIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. IIpencraButenu BBICIIUX
KapOOHOBBIX KHCIJIOT: CT€apUHOBas, NAJIbMUTHHOBAs, OJEUHOBAs, JUHONEBAA,
NUHONeH08as KUCIOThl. CocoObI MOyYeHUs] U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. T'omonormyeckuit psia, obmias dopmyna, u3omepus u
HOMEHKIAaTypa. PuU3nyecKue M XUMHUYECKHE CBOWCTBA: TUAPOJIA3 B KHUCIOW M
IEIIOYHOU CpeIE.

Kupsl. Crpoenue, puznueckue 1 XUMUUYECKUE CBOMCTBA KUPOB: THJIPOJIN3 B
KUCJION U 1Ie’d04HOM cpene. OCOOEHHOCTH CBOWMCTB KHUPOB, CONEPIKALIUX OCTATKU
HENPEIEIbHbIX KUPHBIX KUCIIOT. JKUpBI B IpUPOE.

Mpb114 Kak CONTU BBICITUX KapOOHOBBIX KHCIIOT, UX MOOIIEE ICHCTBHUE.

O6mias xapakrepucTrka yriieBojoB. Knaccudukanus yrieBogoB (MOHO-, AU- U
nmonucaxapuabl). MoHocaxapuael: TUIOK03a, (GPYKTO3a, TajakTo3a, pubo3a,
ne3okcuprubo3a. duznyueckne CBONCTBA M HaxokJeHue B mpupoge. DorocuHTEs.
XUMHUYECKHE CBOMCTBA ITIOKO3BI: PEAKINH C YIaCTHEM CIIUPTOBBIX U ajbACTHUAHON
Ipynn, CHOUPTOBOE M MOJOYHOKHUCIOE OpoxkeHue. llpuMmeHeHue IIIoKo3bl, €€
3HAYCHHUE B JKU3HEACITEILHOCTH OpranuiMa. Jlucaxapupl: caxaposa, Majabro3a u
nakTo3a. BoccTanaBimBaronye 1 HEBOCCTAHABIMBAIONINE AUCaXapubl. [ uapoan3
aucaxapunoB. Haxoxnenue B mpupozae u npuMeHenue. [lonucaxapuubl: Kpaxman,
JIMKOTeH | 1eiumono3a. CTpoeHHe MAaKpOMOJEKysl Kpaxmana, IJIMKOTeHa |
nesunono3pl.  dusmyeckue CBOWCTBA Kpaxmalia W LEJUTIONIO3bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMJIPOJU3, KAYECTBEHHAsl PEaKlus C HOAOM. XUMHUYECKHUE



CBOMCTBa LIEJUTIONO3bL: THAPOIU3, MOIydyeHUue >PUpoB 1eunono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIBHBIE METOJABl M3yYEHUS BELIECTB M WX MPEBPALLCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHUE 3TUJIOBOIO CIMPTA B albJETH] HAa PACKaJ€HHOM MEIHOU ITPOBOJIOKE,
OKHUCJIEHHE STUJIOBOTO CIHMPTA AUXPOMATOM Kajidsig (BO3MOXKHO HCIOIb30BAaHUE
BUJICOMAaTEPHAIIOB), KAYECTBEHHbIC PEAKUMU Ha ajdbJerujibl (C TUIPOKCHUIIOM
muammuHcepeopa(l) u ruapokcunom menu(1Il)), peakius muuepuHa ¢ THAPOKCUAOM
meau(Il), xumMudeckre CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJICHCTBUE
pacTBopa ToKo3bl ¢ ruapokcuiom Meau(Il), B3anmoneiicTBie kpaxmania ¢ HOJOM,
pelIeHre HKCIEPUMEHTAIbHBIX 3afady 1o TeMaM «Couptel U (QEHOIbDY,
«KapOonoBsie KUCIOTHI. ClOKHBIE 2DUPBD».

A3oTcoaepikamme OpranudecKkne CoeJuHEeHMs.

AMUHBI — OpraHU4ecKHe MPOU3BOAHbIE amMmMuaka. Knaccudukaius aMUHOB:
anudaruyeckue W apoMaTHYECKue; IEpBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Monekyn, oOmas gopMyia, U30MepHUs, HOMEHKIaTypa U (pu3nyeckue
CBOMCTBa. XMMHUYECKOE CBOWCTBA alM(PATUYECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCIJIOTOM.
Conu ankuaaMMOHHS.

AHUIMH — IPEACTAaBUTENb AMUHOB apoMaTu4eckoro psaa. CTpoeHue aHWINHA.
B3aunmHoe BiusiHUE TPy aTOMOB B MOJIeKyJe aHuIuHa. OCOOEHHOCTH XMMHUECKHUX
CBOMCTB aHuiuHa. KauecTBeHHblEe peakuuu Ha aHWIMH. CrocoObl MOMy4YEeHUs U
npUMeHeHue anudaruueckux aMuHoB. [lonyyeHne anunuHa U3 HUITPOOEH301A.

AmuHokucinoTel. HomeHnkiarypa u uzomepusi. OTIenbHBIE NPEACTABUTEIN
OAMHHOKMCIIOT: DJIHIMH, ajJaHuH. Du3uyeckne CBOWCTBA aMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBAa aMHUHOKHCIOT KaKk aM@OTEPHBIX OpPraHUYECKUX
COCAMHEHUN, peakKius IOJMUKOHJEH A, oO0pa3oBaHUE TENTHUIHON CBS3H.
buonornueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ TUIPOJIN3 TTENTHIOB.

benku kak npupomHble nonuMepbl. llepBuuHasi, BTOpUYHAs W TpPETUYHAS
CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OCJIKOB: THAPOJIU3, JCHATypaIus,
KaueCTBEHHBIE PEaKIIUM Ha OCJIKHU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEeHHUS BELIECTB M HX MPEBpAILCHUI:
pacTBOpeHUEe OCJIKOB B BOJIE, JIeHATypalusi OEJNKOB MpH HArpeBaHHUM, I[BETHbHIC
peakuuu Ha O€JIKM, pELICHUE SKCIEPUMEHTAIbHbIX 3a7ad MO0 TeMam
«A3oTcoaepkallue OpraHn4ecKue CoOeIMHEHU» U «Pacno3HaBaHue OpraHnyecKux
COCIMHECHUI.

BoicokoMosieKyIsipHbIe COeTUHEHUS.



OCHOBHbBIC TIOHSITUSI XMMUM BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJEKYIsIpHAas
Macca. OCHOBHbIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COECIUHEHUNH —
MOJIMMEPHU3ALMS ¥ MOJTUKOHICHCALIHSL.

[lonumepubie Matepuansl. IlmacTmaccesl (MONMMATUIIEH, MOJUNPONHUIICH,
NOJMBUHUIIXJIOPU,  TOJUCTUPOJ, MOJUMETUIMETAKpUiarT, MOJIUKapOOHAaTHI,
noJudTUWIeHTepedTanaT). Y THiM3anus 1 nepepadboTka MiacTUkKa.

DnacToMephl: HaTypaJIbHbIN KayuyK, CUHTETUYECKHE Kay4yKH
(OyTaaueHOBBIHN, XJIOPOIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIONOK, HIEPCTh, MIENK), HCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCaH).

[Tonumeps criennanbHOTO Ha3HaUYeHUsI (TedII0H, KeBIap, SIEKTPOIPOBOISAIITNE
MOJIUMEPBI, OMopasiaraeMble MOJTUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEeHHUS BELIECTB M HX [PEBpAILCHHI:
O3HAaKOMJIEHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAaydyKOB, PEIIEHUE OKCHEPUMEHTANbHBIX 3aJady 1o TeMe «Pacno3naBanue
IJIACTMACC U BOJIOKOH).

Pacuérnsle 3anaun.

HaxoxneHnne MonekyasspHOM (OpMyJsibl OpraHUYECKOrO0 COEIUMHEHHUS II0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTaB, HAX0XKJICHHE MOJIEKYJISIPHOU
dbopMyIIbl OPraHUYECKOTO COCIMHEHUS IO Macce (00BEMY) MPOAYKTOB CrOPaHUsl, 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pPEAKLMH W/UIU HCXOAHBIX
BEUIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (OpMysbl OpraHMYecKoro BellecTBa Ha
OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIOCOOOB MOJIYYEHUs, ONPEICIICHUE HO0IH
BBIXOJIa MPOAYKTA PEAKIIMHU OT TEOPETUUECKHA BO3SMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanust MexXnpeIMETHBIX CBA3€H MPU U3YUYEHUHU OPraHUYECKON XMMHH B
10 kJ1acce oCylIeCTBISETCA Yepe3 UCTIOIb30BaHNE KaK OOIIUX €CTeCTBEHHOHAYYHbIX
NOHSATUWA, TaK W TOHATHM, MPUHATHIX B OTIEIbHBIX IPEAMETaX €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIC TOHSTHUS: SIBJICHUE, HAYYHBIM (haKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHHTE3, Kiaccuukanus, HaOIIOJEHUE, HU3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIIb, MOJIETTUPOBAHHUE.

®uzuka: wmarepusi, aroMm, DSJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIIa,
HHEPreTUYEeCKUil ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BELIECTBA, (PU3MYECKHE BEIMYMHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTb, HEPrus,
macca.



buonorus: kineTka, opraHu3M, DJKocHCcTeMa, Ouocdepa, meTabOIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTpOPHBIM THUI MUTaHUSA, OpOKEHUE,
(dorocuHTe3, AbIXaHUE, OCJKH, YIIEBOAblL, >KHUPbI, HYKIEMHOBBIE KHUCJIOTHI,
(epMEHTBI.

['eorpadusi: nmosesHbie KCKONAEMbIE, TOILIUBO.

TexHomorus: TUIIEBbIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIINE CPEJCTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XMMHUM.

Atom. CocTaB aTOMHBIX siiep. XUMHUeCKUil aneMmeHT. M3oronbl. CtpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCJIA. JHEPreTUYECKHE YPOBHU U
noypoBHU. AToMHBbIEe opOuTanu. Kiiaccudukanus XuMHUYECKUX AJIEMEHTOB (S-, P-,
d-, f-anementsi). Pacmpenenenue SIEKTPOHOB IO aTOMHBIM — OPOHUTAISIM.
DJIeKTPOHHBIE KOHPUTYpAITUU aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB B
OCHOBHOM U BO30Y>KIEHHOM COCTOSHUH, JJIEKTPOHHBIE KOH(GUTYpallid HOHOB.
DNEeKTPOOTPUIIATEILHOCTD.

[Tepnognueckuit 3axkoH u llepuonnueckas cUCTEMAa XUMHUYECKUX DIIEMEHTOB
J.1. MenneneeBa. Csizb nepuogndeckoro 3akoHa u Ilepuoanueckoil cucTeMbl
XMMHYECKUX  DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CIIOXKHBIX BEIIECTB MO TPyNIIaM U MepUoaM. 3HaUCHUE TEPUOANYECKOTO
3akoHa J/[.11. MeHpeneena.

XuMH4YECKass CBA3b. BHIAbl XUMHYECKOM CBS3U: KOBAJCHTHAsl, WOHHAf,
MeTajindeckas. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON CBSI3UM: OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIA. JHEPrus U JJinHa CB3U. [10IsIpHOCTH, HAPABIEHHOCTh U
HAChIIIaEMOCTh KOBAJICHTHOW cBsI3U. KparHele cBs3u. BomopoaHas CBs3b.
MeXMONEKYIISIPHbIE B3aUMOJICUCTBUA.

BajleHTHOCTP ¥ BaJE€HTHbIE BO3MOXXHOCTH aToMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCTUHEHUMN
AIIEMEHTOB BTOPOTO TIEPHO/IA).

[IpencraBnenne 0 KOMIUIEKCHBIX coeiMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTeb, JIMTAH b, 3HAYCHHE KOMIUIEKCHBIX coequHeHui. [Tonstue
0 KOOPJAMHAIMOHHON XWMUU.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJISIPHOIO  CTpOEHHS.  TuIibl
KPUCTAJUNIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.



[Tonsitue o pucnepcHbIX cucremax. Mctunubie pacTtBopsl. [IpencraBienue o
KOJTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIEHTPAIlUU PaCTBOPOB:
MaccoBasi JI0Jisl BEIlleCTBA B pacTBOpPE, MOJIApHasi KOHIeHTpalus. HackieHusie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTanmoruaparsl.

Knaccuduxanusa 1 HOMEHKIIaTypa HEOPraHWYECKUX BENIeCTB. TpuUBHATIbHbBIC
Ha3BaHUS OTJCJIbHBIX MPECTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccuduxaius XuMUUeCKUX peakiMii B HEOPTaHUYECKOM M OpraHUYeCKOi
XUMUH. 3aKOH COXPAHEHHsSI MAacCChl BEILIECTB; 3aKOH COXPAHEHHUsI M NpPEBpaIICHUS
SHEPTUU MPU XUMUYECKUX peakiusiX. TeroBbie 3(HEeKTbl XUMUYECKUX PEaKIU.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKON peakiuu, €€ 3aBUCMMOCTh OT Pa3UYHBIX (PAKTOPOB.
T'oMoreHHbI€ U TeTeporeHHble peakuuu. Katanus u karaau3aTopsl.

OOpatumbie ¥ HEOOpaTUMbIC peaKIMi. XUMHUYeCcKoe paBHOBecue. KoHncranTa
XUMUYECKOTO paBHOBecHUsl. DakTopbl, BIUSIONIME HA IOJOKEHHE XUMHUYECKOIO
paBHOBECHS: TeMIIEpaTypa, JaBJICHUE W KOHIIEHTPAlMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

Onekrponutndeckass auccoruanus. CuibHble H  ciaOble AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHasl, HEUTpasibHAas,
menouHas. Bomopoausiii mokazarens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTeneHb  OKHUCIICHHS.
Oxkucnutenb M BOCCTaHOBUTENb. [Ipomecchl OKUCIEHUS KW BOCCTAHOBIICHHS.
Baxnelinme OKWCIUTEIN M BOCCTAHOBUTENIM. MeETON 53JIEKTPOHHOIO OaiaHca.
DNEKTPOIN3 PacCTBOPOB U PACIJIaBOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BELIECTB M HX [PEBpAILCHHI:
pa3oKEHUE IIEpOKCUAA BOAOPOAA B IPUCYTCTBUM KaTajlu3aropa, MOJIEIH
KPUCTAJUTMUECKUX PENIETOK, MPOBEJACHUE PEaKIIMii HOHHOTO OOMEHa, OnpeiejicHUue
Cpeapl PacTBOPOB € IOMOIIBK) HWHIWKATOPOB, W3YUYECHUE BIUAHUSA Pa3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOW pEaKIMu U TOJOKCHHE XHUMHUYECKOTO
pPaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxxenue HemeramioB B [lepruoanueckor CUCTEME XUMHYECKUX 3IIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS MX aroMoB. Du3MYECKUE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOIUSI HEMETAJIJIOB (Ha MpUMEpe KUcIopoaa, cepsl, pochopa u
yrieposaa).

Bonopon. Ilomyuenue, ¢usnueckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
METaJlJIaMU U HEMETAJUIAMHU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TormBHbIE
AJIEMEHTBHI.



I'anorensl. HaxoxaeHue B mpupoje, crnocoObl MonydeHus, (PU3NUecKue u
XUMUYeCcKue cBoMcTBa. ['amoreHoBomopojbl. BakHelue kuciopoacoaepx amume
COEIMHEHHUsI rajoreHoB. JlabopaTopHble M MPOMBILIIEHHBIE CIIOCOOBI MOIYYEHUS
rajiorecHoB. [[pyMeHeHne TajJoreHoB U UX COCAUHEHUM.

Kucnopon, o3on. JlabopaTopHble M MPOMBIILIEHHbIE CIOCOOBI MOMYy4YEHUS
kuciopoga. Ou3nyeckue U XUMHUYECKHE CBOWMCTBA U MPUMEHEHHE KHUCIOpoaa
030Ha. OKCHIBI U IEPOKCHU/IBI.

Cepa. Haxoxnaenwe B mpupojae, CIOCOObI TNOJMy4YeHHUs, (QU3NYECKHE U
xummudeckue cBoiictBa. CepoBomopon, cyiabhuasl. Oxcun cepoi(IV), oxcun
cepbl( V). CepHuicTas u cepHasi KUCIOTHI ¥ UX coiau. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCIIOTHL. [I[puMeHeHne cepbl U €€ COCTMHEHUI.

A3zotr. Haxoxpaenwe B mpupoje, crnocoObl monydeHus, Qusudyeckue u
XUMHYECKUE CBONCTBA. AMMUAK, HUTPUALI. OKCUIBI a30Ta. A30THCTass U a30THas
KHUCJIOTHI U BX cojid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3zora
Y €r0 COCIMHECHUI. A30THBIE YIOOpEHUSI.

docdop. Haxoxxnenue B mpupoae, CriocoObl MOIydeHus, GU3NIECKUe U
xumudeckue cBorictBa. @ochuast u pochun. Oxcuast pocdopa, bochopHas
kucnora u e€ conu. [Ipumenenue docdopa u ero coequnenuii. DochopHbie
yI00peHus.

VYriepon, HaxokIeHre B MpUpoJie. AJIIOTpOoIHbIe Mo uKau. Ou3ndecKue
U XMUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Okcui
yrepona(ll), okcun yrepona(I1V), yronbHas Kuciora u €€ coinu. AKTUBUPOBAHHBIN
yronb, ancop6Orus. dymnepensl, rpadeH, ymepoanpie HaHOTPYOku. [Ipumenenune
MIPOCTHIX BEIIECTB, 00PA30BaHHBIX YIIIEPOAOM, U €r0 COCTUHCHHUI.

Kpemunii. Haxoxaenue B mpupone, CrnocoObl MOMy4YeHUs, (pu3snyeckue u
xumuueckue cpoiictBa. Okcun kpemHusi(IV), kpeMHueBass KHUCIIOTa, CHUJIUKATHI.
[Ipumenenue kpeMHus U ero coeauuenuii. CTeKI0, €ro moyiydyeHue, BUIbl CTEKIIA.

[Tomoxenune meraiioB B Ilepuoanyeckor CUCTEME XMMHUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX OOOJOYEK aToMOB MeTayioB. OOmiue
dbuznyeckre cBoiicTBa MeTaoB. [IpuMeHeHHEe MeTauioB B OBITY U TEXHHUKE.
CmuaBel METAIIOB.

DJEKTPOXUMUYECKUNA PsiJl  HampsokeHud  MetaiwioB.  OOmme  crnocoObl
MOJIyYEHUS METAJIJIOB: TUPOMETAILTYPIHUS, MAPOMETAJLTYPIus,
anekrpometaiutyprusi. [lonsitue o koppo3uu MertamioB. CrnocoObl 3alIuThl OT
KOPPO3HUH.

Oo6mas xapakrepuctuka MetamioB [A-rpynnel Ilepuoanueckoit cucTeMbl

XUMHNYCCKHX IJICMCHTOB. HanI/Iﬁ 1 KaJIuii: IMOJIyUCHHUC, (1)I/I3I/I‘IGCKI/IC U XUMHUYCCKUC
CBOﬁCTBa, IMPUMCHCHUEC ITPOCTHIX BCIICCTB U UX COGI[HHCHHﬁ.



Oo6mas xapakrepuctuka MmetamioB IIA-rpynmel Ilepronnyeckoil cucteMbl
XUMUYECKUX DJEMEHTOB. MarHuii W KajnplMil: mnojydyeHue, (Quanueckue u
XMMHYECKUE CBOMCTBA, NPUMEHEHHUE MPOCTHIX BEIIECTB U HX COCAUHEHHM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTPAHEHHUS.

AOMUHUH: TIOTyYeHue, pu3nueckrue 1 XMMUYeCKUe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA W €ro COeAWHEHWH. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUJIPOKCUIA ATFOMUHUS, THIPOKCOKOMILIEKCHI aTFOMUHMUSL.

OO6miass  xapakTepucTUKa MeTaioB 1moOouHbix moarpymnn  (b-rpyrim)
[lepronnueckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

DuU3NYECKUEe U XMMHUYECKHE CBOMCTBA Xpoma U ero coeauHeHui. OKCUabl U
ruapokcuasl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCJIMTEbHBIE CBOMCTBA. [lonydyeHue u npumMeHeHue xpoma.

Ou3nyecKkue W XHMUYECKHE CBOMCTBA MapraHiia M €ro COEAUHECHUMU.
Baxneiimme coeaunenus Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
Mapranua( VII). [lepmanranar kaiausi, €ro OKHUCIUTEIIbHbIE CBOMCTBA.

OuU3NYECKUEe U XUMUYECKHE CBOMCTBA Keje3a U €ro coequHeHun. OKCHUIbI,
ruapokcuabl U conu xene3a(ll) u xxeneza(lll). [Tonmydyenue u npuMeHeHUe Keynesa u
€ro CILUIABOB.

DOU3NYECKNE U XUMUYECKUE CBOMCTBA MEIU U €€ coeauHeHuii. [lonydyenue u
MPUMEHEHHUE MEU U €€ COCAMHEHUIA.

[uuk: nomydyeHue, (u3myeckue M XUMUYECKUE CBOWCTBA. AMQOTepHbIE
CBOMCTBA OKCHJIA U TUAPOKCHJIA IUHKA, TUAPOKCOKOMILUICKCHI IUHKaA. [Ipumenenue
[IUHKA U €T0 COCIMHECHUM.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHUS BELIECTB M WX [PEBPAILCHHI:
U3y4eHHe O00pa3I0OB HEMETAJIOB, ropeHue cepol, docdopa, xene3a, MarHus B
KUCJIOPOJE, M3Y4YCHHE KOJUIeKuMn «MeTamnpl W CIUIaBbD), B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMEIBHBIX METAIJIOB C BOJOM (BO3MOXHO HCMOJIb30BaHUE
BHJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA U Keje3a C pacTBOpaMU KHUCJIOT U
HIETI0YEH, KAUECTBEHHBIE PEAKIIUA HA HEOPraHUYECKUE AHUOHBI, KATUOH BOAOPOAA U
KAaTHOHBbl METAJUIOB, B3aUMOAECHCTBUE TUIAPOKCHJIOB aJIOMUHHUSI M IIMHKA C
pacTBOpaMy KHUCJIOT U LIETIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33Ja4 [0 TEMaM
«l"anorenb», «Cepa u e€ coenuHeHus», «A30T u hochop U UX COCAUHECHUSNY,
«MeTamibl IMaBHBIX TOATPYIIDY, «MeTamibl MOOOYHBIX TOATPYIIID.

XUMHUS U )KU3Hb.

Posnb xumuu B o0ecriedeH yCTOMYMBOTO pa3BUTHUs yenoBeuecTna. [lonstue o
Hay4HbIX METOJAX MO3HAHWS M METONOJOTMM HAy4yHOro HccienoBanus. HayuHbie
MPUHIIUIBI OPTaHU3AIMU XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CTIOCOOBI
MOJIYYEHHUs BaXKHEUINIMX BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMaKa, CEPHOMU



KHUCJIOThI, MeTaHoJa). [IpomblIlieHHbIE CTTOCOOBI MOMYYEHUSI METAIOB U CILIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl U ero mocneAcTBUsA. Poias xumMun B
00eCrieueHNH YHEPTETUUECKOM 0€30MaCHOCTH.

XuMHsi U 30pOBbE uelioBeKa. JlexkapctBeHHble cpeactBa. [IpaBuna
UCIIO0JIb30BaHUS JICKAPCTBEHHBIX TpernapaToB. Pojab XuMuu B pa3BUTUHU MEAUIUHBI.

XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE T00aBKH. Poib Xumuu B
o0ecIieueHNH MUIIEBON 0€30aCHOCTH.

Kocmernueckue u mnapdromepusie cpeactBa. beitoBas xumus. Ilpasuiia
0€301acHOro MCIOJIb30BaHUS MPErapaToB ObITOBOM XMMUU B IIOBCEIHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEUINIME CTPOUTENbHBIE MaTepualibl (I[EMEHT,
0eToH).

XUMUS B CEIIbCKOM X03s11cTBe. OpraHruecKrue 1 MUHEpaIbHbIC YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE Marepualibl, KPACKU, CTEKIJIO, KEpAMHKA.
Marepuansl 151 31eKTpOHUKU. HaHOTEXHOIOT M.

Pacuérnbie 3anaun.

Pacuértel: mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOIUYECTBY
BEILIECTBA, MACCE UM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MACCHI
(0ObEMa, KOMMYECTBA BEILIECTBA) MPOAYKTOB PEAKIUH, €CJIH OTHO U3 BELIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEAKIUH, €CJIH OTHO U3
BEILIECTB JIAHO B BUJE PACTBOPA C ONPEACIEHHON MAacCOBOM J0JEN pacTBOPEHHOTO
BEIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAIlMU BEIIECTBA B pacTBOPE, A0IU
BBIXO/1a MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeameTHbIe CBA3U.

Peanuzanuss  MexXnpeIMETHbIX  CBSi3eM MOpU  H3yYeHUHU  OOIIeH
HeopraHudeckoil xumuu B 11 Kitacce oCylecTBIIsI€TCS Yepe3 MCIOJIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUM, MPUHATHIX B OTACIBHBIX
peIMeTax eCTeCTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbBIC TTOHSTHUS: SIBJICHHE, HAyYHbIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIN3, CHHTE3, KJIaCCHU(PUKAIUS, TMEPUOAUIYHOCTh, HAOIIONEHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETb, MOJICTTUPOBAHHUE.

®dusuka: Marepusi, MUKPOMUP, MAaKpPOMUDP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUUECKUN YPOBEHD, BEIIECTBO,
TeI0, O0BEM, arperarHoe COCTOSHHE BEIECTBA, HJICAJIbHBIN Ta3, (uanueckue
BEJIMYUHBI, €IMHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kneTka, opranusM, sKocucTema, orocdepa, MeTaboIu3M, Makpo- 1

MUKPOAJIEMEHTHI, O€JKU, >KUPBI, YIJIEBOIbI, HYKJICHHOBBIC KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IIOTOK YHEPTUHU B IKOCUCTEMAX.



['eorpadus: MuHEpalibl, TOPHBIC MOPOJIBI, TOJC3HBIC MCKOMAeMbIe, TOILIHBO,
PECYPCHI.

TexHONOrHs: XUMHUYECKas MPOMBIIUICHHOCTh, METAJLTYPIHsl, CTPOUTEIbHBIC
MaTepHalibl, CEIbCKOXO3SHCTBEHHOE MPOM3BOJACTBO, IMHUIICBAs MPOMBIIIJICHHOCTD,
(apMarieBTHUECKast IPOMBIILICHHOCTb, IIPOM3BOICTBO KOCMETHYECKUX PEaparos,
IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHAalIOB, JJICKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMUBI 110 XMW
HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBEeTCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHS NpeaMera «XHUMHs» Ha YpPOBHE CpPEIHEro
oOmiero oOpa3oBaHMSI BBIICICHBI CIEAYIONINE COCTABIAIONINE: OCO3HAHWE
0o0y4YaroUIMMHUCS POCCUICKON TPaKJaHCKOW HJIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSTEILHOCTU U CAMOONPEEICHUIO; HATUYUe MOTUBAIIMHU K
00y4Y€HHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIIMXCS PYKOBOACTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIAaMH W HOPMAMH TIOBEACHHMS; HaJU4He
IPABOCO3HAHUS, SKOJIOTMUECKON KYJBTYpbl; CIIOCOOHOCTh CTABUTh LEJIU U CTPOUTH
KU3HEHHbIE TIJIaHBI.

JIMYHOCTHBIE  pE3yibTaTbl OCBOEHMSI INpeAMETa «XHUMHUS»  OTPaKaroT
c(OpMUPOBAHHOCTb OIbITA [103HABATEIILBHOM M NPAKTUYECKON JESATEIbHOCTH
oOyyJaromumxcsi B IpoLecce peaan3anuy 00pa3oBaTeIbHOMN 1A TENbHOCTH.

JIMYHOCTHBIE  pe3yibTaTbl OCBOCHMS INpeAMeTa «XHUMHUS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIBITA II03HABATENIbHON M MPAKTUYECKOM JEsITeNbHOCTH
oOydJarommxcsi B Ipoliecce peaau3alnuu 00pa3oBaTeIbHON NEATENbHOCTH, B TOM
YKCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIUTAHMS:
OCO3HaHMS 00YYAIOUTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEM,

YBOXKEHUS K 3aKOHY W IIPABOIOPAAKY; MPEACTABICHUS O COLMAIIBHBIX HOPMax W

IIPAaBUJIAX MEXKIIMYHOCTHBIX
OTHOUICHUN B KOJUIEKTUBE; TOTOBHOCTHM K COBMECTHOM TBOPYECKOM JIEATEIIBHOCTH
IpPU CO3JIaHUM y4YE€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENILHBIX 3a]1ad,
BBITIOJIHCHUU XUMHYECKHUX IKCIIEPUMEHTOB; CMOCOOHOCTH MOHUMATh M MIPUHUMATH
MOTHBBI, HAMEPEHUSI, JIOTUKY U
apryMEHTHI JPYTUX IIPU aHAJN3€ PA3TUYHBIX BUJIOB YUeOHOU JACATEILHOCTH; 2)

NMATPUOTHUYECKOI0 BOCTIUTAHUSA:



LIEHHOCTHOI'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEAHIO
OTE€YECTBEHHON XMMUH; YBaXEHUS K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U
MPAKTUYECKOTO TMPHUJIOKEHHUSI XUMHH, OCO3HAHUSI TOTO, UYTO JIaHHBIE€ HAYyKU €CTh
pe3yibTar JJIUTEIbHBIX HAOIIOICHHUM, KPOMOTIMBBIX IKCTIEPUMEHTATILHBIX TTOUCKOB,
MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB; MHTEpPEca U MO3HABATEIbHBIX MOTHUBOB B
MOJIYYEHHUH U MOCTIEAYIOIIEM aHATU3E

“H(pOpMaIIMK O MEPETOBBIX IOCTUKEHHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEJIEHHUS; CIIOCOOHOCTH OLIEHMBATH
CUTYallUH, CBSI3aHHbIE C XMMHYECKUMH SIBIICHUSIMH, M MNPUHUMATh OCO3HAHHbIE
pElIeHHsl, OpPUEHTUPYSACh HAa MOpPAIbHO-HPABCTBEHHbIE HOPMBI U II€HHOCTU;
TOTOBHOCTH OLIEHMBATh CBOE MOBEICHHUE U TTOCTYNKU CBOMX TOBApHUILEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB,;

4) popMuUpoBaHMS KYJIbTYPbI 310POBbSI:

NOHUMaHUSl IIEHHOCTEeW 370pOBOro M 0Oe30macHoro obOpasza KU3HH,
HEOOXOTUMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (U3MUYECKOMY H
NICUXUYECKOMY 37I0POBBIO; COONIONIEHUs TpaBUil 0e30MacHOTro OOpamieHus: ¢
BEIIECTBAMU B OBITY,

MMOBCEHEBHOM JKU3HU, B TPYJAOBOU JEATEIHHOCTH; MOHUMAHHS IIEHHOCTH MPABUI

WHAWUBUAYATHLHOTO W KOJUIEKTUBHOTO
0€30macHOr0 TOBEICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBI0 M KU3HU JIFOICH;

OCO3HAHUS TTOCJICICTBUN U HETIPUSATHUS BPEAHBIX MIPUBBIUCK (YITOTPEOICHMUS
AJIKOTOJIs, HAPKOTHKOB, KypeHus); 5)

TPYA0BOI'0 BOCIIUTAHMSA:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIEJOBATENIbCKOM
JESITEIbHOCTH, ~ OOLECTBEHHO IIOJIE3HOW, TBOPYECKOM U JPYyrux  BUAAX
JEATEIbHOCTH; YCTAHOBKM HA aKTUBHOE yYaCTHE B PELICHUM MPAKTHUECKUX 3a7a4
COLIMAJIBHOM HANpaBJIEHHOCTU (B paMKax CBOEro Kiacca, IIKOJbl); HHTEpeca K

IPAaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YKCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI IO XUMHUH; YBAXKEHHUS K TPYLY,
JIOSIM TpyZa U pe3yJibTaraM TPYAOBOM AESITENbHOCTH; TOTOBHOCTU K OCO3HAaHHOMY
BbIOOPY HHIUBUIYyalIbHOW TpaeKTopuu oOpa3oBaHus, Oyaymied mnpodeccun u
peanu3anyuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) IK0JIOrM4YeCKOro BOCIIUTAHUS:

AKOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOLIEHUS K MPUPOAE KaK UCTOUYHUKY
CYLIECTBOBAHMUS KU3HM Ha 3emje; [OHMMaHud DO0aJIbHOIO Xapakrepa
AKOJIOTUYECKHX MPOOIIEM, BIUSHHUS



SKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE MNPUPOJHOM M COLHMAIBHOW CpPENbI;

OCO3HaHUSI HEOOXOAMMOCTHU UCTIOIB30BaHUS TOCTUKEHUM XUMUU JJIS
pelIeHusI BONPOCOB PAlMOHAIBHOTO MPUPOAOTIOJIb30BaAHNS;

AKTUBHOTO HENPUATHUA JEUCTBUH, IPUHOCIIIUX BpEd  OKPYKAOLIEH
NPUPOIHON Ccpelle, YMEHHUs MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJIOTUYECKHE
MOCIEACTBUSA TMPEANPUHUMAEMBIX ACHCTBUA M MPENOTBpPAIIATh MX;  HAJIUYMS
Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKONH KYyJIBTYphl, OIbITA
NEATETbHOCTH SKOJIOTUYECKON HAIPaBIEHHOCTH, YMEHUSI PYKOBOICTBOBAThCSI MU B
M03HABATEIHHOM, KOMMYHHKATHBHOM W COIMAJIBHOM MPAKTHKE, CIIOCOOHOCTU H
YMEHHS aKTUBHO MPOTUBOCTOSITh HICOJIOTHH XeMoGhoouu;

7) HEHHOCTH HAYYHOTI'0 NMO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM MPAKTUKH; MMOHUMAHUS CIIeIU(PUKYA XUMHUH KaK HayKd, OCO3HAHUS
e€ ponmu B (POPMUPOBAHUM PAINMOHATIHLHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU
IIEJIOCTHOTO TPEJCTaBICHUSI 00 OKpPYXKAIOIIEeM MHUpE KaK O €IUHCTBE MPHUPOIBI U
YeJioBeKa, B TIO3HAHWU TPHUPOIHBIX 3aKOHOMEPHOCTEM M PEIICHUU MpodiIemM
COXpaHEHUSs MPUPOJHOTO PABHOBECHS; YOSKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU
JUI. COBPEMEHHOM UMBWIM3ALUUHU: B €€ T'YMAHUCTHUYECKOM HAIPaBICHHOCTH U
BRXHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepUAIbHOW KyJIBTYPHI, B PEIICHHUH
100aMbHBIX MPOOJIEM YCTOWYMBOTO pA3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM,
DHEPTeTUYECKOM, TMHUIIEBOM U DKOJOTUYECKON O€30macHOCTH, B pa3BUTHU
MEIUIIUHBI, 00€CTICUCHUH YCIOBUM YCIIEITHOTO TPY/la U YKOJIOTUYECKH KOM(POPTHOU
KU3HU KaXJO0T0 WieHa 00I1eCTBa; €CTECTBEHHO-HAYYHON rPaMOTHOCTH: MOHUMAHUS
CYIIHOCTA METOJOB TIO3HAHUS, MCIOJIb3yEMbIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH MCIOJB30BATh MOJy4YaeMble 3HAHMS JUIS aHAIW3a U OOBSICHEHHS
SIBJIECHUI OKPY>KaIOIIEr0 MUPa U MPOUCXOASIIMX B HEM U3MEHEHUM, YMEHUS J1€J1aTh
000CHOBaHHBIE 3aKJIFOUCHHSI HA OCHOBE HAYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C
IEIbI0 TIOJIYYeHUs] JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOSATEIBHO
UCIIOJIb30BAaTh XUMUYECKNE 3HAHUS JJIs1
penieHus: mpoOJieM B pealIbHbIX )KM3HEHHBIX CUTYAIlUSIX; UHTEpeca

K IMO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUM 10 XWUMHUU B
COOTBETCTBUU C ’KM3HEHHBIMU TIOTPEOHOCTSIMU; UHTEPECa K OCOOEHHOCTSIM Tpy/ia B
pasnuuHbIX chepax npodheccruoHaTbHON
NEATEIIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI



MeranpeamMeTHbie pe3ysibTaThl OCBOCHUSI MPOTPAMMbl [0 XMMHUU Ha YPOBHE
cpeaHero oOiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSt (dbopMupoBaHUs MHPOBO33PEHUS oOyyaromuxcs
MEXIMCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHS, OTPaKarollue
LEIOCTHOCTh HAy4YHOM KAapTUHBI MHpa U choenuduKy METOJ0B IO3HAHUS,
HCIIOIBb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, SHEPIus, SBIICHUE,
MpoIIecC, CUCTEMa, HAayuHbIA (DAKT, MPUHITUII, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeI0oBaHUE, HAOMIAeHNEe, HW3MEpPEHUEe, SKCIEPUMEHT W Jpyrue);
yHUBEpCaJIbHbIE ydeOHbIe JelcTBUS  (ITO3HABATENIbHbIC, KOMMYHUKATHUBHBEIE,
perysTUBHBIC), oOecneunBaronre GopMupoBaHue PyHKIIMOHATILHOU IPAaMOTHOCTH
U COITMATIbHOM KOMIIETEHIIUU 00YyYaroIInXCs;

CITOCOOHOCTh 00y4Jaronuxcs HCIIOJIb30BaTh OCBOCHHBIE
MEXTUCIUTUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M yHUBEpPCAJIbHBIC ydeOHBIS
JICVCTBUS B ITIO3HABATEIIbHOW M COLIMATIbHOM TIPAKTHKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPaXkarOT OBJIAJICHWE YHUBEPCAJIbHBIMU
y4eOHBIMH  ITO3HABAaTEIbHBIMH, KOMMYHHUKATHBHBIMH W  PETYJISTHBHBIMU
JICHCTBUSIMU.

Ilo3HaBaTe/ibHbIC YHMBEpPCAJIbHbIC Y4eOHbIe AecTBHUS 1)

0a3oBble JJOTHYeCKHe 1eiicCTBHUS:

CaMOCTOATENbHO  (OPMYJIHMpOBaTb MU AKTyaJlIM3UPOBaTh  MpoOseMy,
paccMarpuBarh €€ BCECTOPOHHE;  ONpeNeNsTh LEeIu JesATEIbHOCTH, 3aJaBas
napameTpbl U KpUTEPUH UX
JNOCTUKEHUS, COOTHOCHUTh PEe3YyJbTaThl ACSITEIbHOCTH C MOCTABICHHBIMH LIEJSIMU;
UCIIOJIB30BATh IPU OCBOCHHUH 3HAHUN MPUEMBI JOTHUECKOTO MBIIUICHHS: BBIICIATh
XapaKTEPHbIE TPU3HAKU MOHITUI U YCTAaHABIMBATh X B3aUMOCBSI3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIUE TOHITHS 7151 00BSICHEHUS OTAETbHBIX (PAKTOB U SIBJICHHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUU VTSI KITaCCU(DUKAIINY BEIIECTB U
XUMUYECKUX PEaKUUi; yCTAHABIMBATh IPUYMHHO-CIEICTBEHHBIE CBSI3H MEXKIY
U3y4YaeMbIMU SIBIICHUSIMH; CTPOMTBH JIOTMYECKHUE PACCYX JCHUS (UHIYKTUBHBIE,
JETyKTUBHbBIE, [0 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTM M IPOTUBOPEUYUS B
paccMarpuBaeMbIX SIBICHUIX, (OPMYIUPOBATH BBIBOJbI M 3aKIIIOUCHHUS; IPUMEHSITh
B [IPOLIECCE IMO3HAHUS UCIIOJIb3yEMbIE B XMMUHU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJICNbHBIC MPEACTABICHUS — XHUMHYECKUM 3HAK (CHUMBOJ)
AIIEMEHTa, XUMHUYecKasi popMmyIia, ypaBHEHUE XUMUYECKON peaKIiu

— IIpU pCUICHUUN y‘l€6HI)IX MMO3HABATCIIBHBIX W IPAKTHYCCKHUX 3ala4, IMPHUMCHATH
HAa3BAHHBIC MOJICJIBHBIC IPCACTABIICHUA IJIA BBIABJICHUA XAPAKTCPHBIX ITPHU3HAKOB



M3Y4aeMbIX BEIIECTB M XMMHUYECKHX peakUuid. 2) 0a30BbIe HCCIEA0BATENbCKUE
AeCTBUSA:

BJIa/IETh OCHOBAMHU METO/IOB HAyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuii; ¢GopMyIHpOBaTh IENM W 33ha4d  WCCIEIOBAHHs, HCIOIb30BaTh
MOCTABJICHHBIE W CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOIMPOCHI B KAa4eCTBE
WHCTPYMEHTa TO3HAHUA M OCHOBBI JJs1 (DOPMHPOBAHHS THIOTE3bI MO TPOBEPKE
MPaBUILHOCTH BBICKAa3bIBAEMBIX CYXKJECHHI; BIaJ€Th HABBIKAMU CAMOCTOSTEIHHOTO
TUTAHWPOBAHUS W TIPOBENCHUS YUCHWYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHsI HaOII0AaTh 3a XOAOM IPOIecCa, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, GopMyIupoBaTh 0000IIEHNUS] U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH
PE3yJIbTAaTOB KCCIIEIOBaHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOAEIIAHHON
pabote; TpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATEIbCKOM W TPOEKTHOU
JeSITENIbHOCTH, POSIBIISITH CIIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB pEIIECHUsl MNPAKTUYECKUX 3aJlad, NPUMEHEHHIO pPa3INYHbIX METOJO0B
HO3HAHMSL.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHKAX uHbopmaru  (HAy4IHO-
MOMyJIApHAsl JIUTEpaTypa XWMHUYECKOTO CONEp)KaHus, CIpPaBOYHbIE MOCOOuS,
pecypcebl UHTEpHeTa), aHANM3MpoBaTh MHPOPMALIMIO PAa3IUYHbIX BUJOB U (opm
MpEICTaBICHHUS, KPUTHYECKH OLICHUBATh e JIOCTOBEPHOCTh "
HETMPOTUBOPEYMBOCTH; (POPMYIHPOBATH 3aMIPOCH U MPUMEHSThH PAa3INIHBIC METOIBI
IpU IOUCKE U 0TOOpe nH(MOPMALIMK, HEOOXOIUMOM ISl BHIIOJHEHUS YUEOHBIX 3a/1a4
OMpEAENIEHHOTO THUMA; MNPUOOPETaTh OMBIT MCMOIb30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX
TEXHOJIOTUI W pa3JIMYHBIX TIOMCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMPATH
onTUMaJIbHYI0 OopMy TpeacTaBieHus HHGOpMaIK (CXeMbl, TpaduKu, JuarpaMMel,
TaOIUIIbl, PUCYHKH U IPYTHE); UCIOIb30BaTh HAyYHBIN S3bIK B KAUE€CTBE CPEJICTBA
npu paboTe C XUMHUYECKOM MHQOpMalUMel: NPUMEHATh MEXIPEIMETHbIC
(pusnueckre U MaTreMaTHUYECKUE) 3HAKW U CHUMBOIIBI, (HOpMyIbl, aOOpeBUaTypHI,
HOMEHKJIATYypY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISTHOCTH.

KomMMmyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHS:

3aaBaTb BOIIPOCHI I10 CYIICCTBY O6CY>I(I[&€MOI>1 TCMBI B XO0AC AUajiora W/
JUCKYCCHH, BBICKA3bIBATh UJICH, (bOpMYJ'II/IpOBaTB CBOU IMPCAIO0KCHHUA OTHOCHUTCIIBHO
BBIITOJTHCHH A npezmonceHHoﬁ 3aJa4u,



BBICTyIIAaTh C IIPE3EHTAIMCH Ppe3y/bTaroB I03HABATEIBHON IESITEIbHOCTH,
IIOJTyYCHHBIX CAMOCTOSITEIILHO WJIM COBMECTHO CO CBEPCTHHUKAMHM IPU BBIITIOJTHCHUH
XUMHYECKOIO SKCIIEPUMEHTA, MPAKTUYCCKON PadOThI IO HCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIICCTB, Pealn3alid y4eOHOTo MpoeKTa, u (GOpMYyJIUPOBAaTh BBIBOIBI
I10 pe3yJIbTaTaM IIPOBEIEHHBIX NCCICIOBAHUM TyTEM COINIaCOBAaHUS MTO3UIINI B X0O/IE
o0cyX1eHusT 1 0OMEHA MHCHHSMU.

PeryasitTuBHble yHUBEpPCaJIbHbIE YUeOHbIe 1eliCTBHUSA:

CaMOCTOSATENIbHO IUIAHUPOBaTb M OCYILIECTBISATH CBOIO ITO3HABATEIbHYIO
JESITEIbHOCTb, OIpenesas €€ Leau M 3aladd, KOHTPOJIUPOBaTh M IO Mepe
HEO0OXOIMMOCTH KOPPEKTHPOBaTh IMpeajaraéMblii  aJfOPUTM JACHCTBUH IpHU
BBINIOJIHEHUM Y4Y€OHBIX M HCCJIENOBAaTENbCKUX 3a7ad, BbIOMpATh HaumoOosee
3¢ deKkTHBHBIM cnoco0 HMX pelmeHus C Y4YETOM MOITY4YEHUsT HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYLIECTBIATH CAMOKOHTPOJIb JIEATEILHOCTH HA OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJ/IBTATBI

[IpenMeTHBIE pe3yapTaThl OCBOCHHS MPOrPaMMbl [0 XUMHUHU Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUs BKIIOYAIOT CICTIU(UICCKHAE IS
y4eOHOro npeamera « XUMHUs» Hay4dHbIE 3HAHMS, YMEHUS U CIIOCOOBI AEMCTBHI 110
OCBOEHUIO, UHTEPIPETALUNA U MPEeOOpPa30BaHUIO 3HAHUN, BUIbI JACSITEIBHOCTH IO
MOJIyYCHUI0 HOBOTO 3HAaHWA M MPUMEHEHUIO 3HAHWM B PA3JIMYHBIX Y4E€OHBIX
CUTYallUsX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYalHUsIX, CBI3AHHBIX C XUMuel. B
MIporpamMme 1o XMMHUU IPEIMETHBIE PE3yJIbTaThl IPEICTABIEHBI IO TOAAM U3YUYEHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHU Kypca «Opranunyeckas
XUMUSD OTPAXKAloT:

Cc(hOPMHPOBAHHOCTh NPEJICTABICHUN: O MECT€ W 3HAYEHUH OPraHUYECKON
XUMHUHU B CUCTEME E€CTECTBEHHBIX HAayK U €€ poiu B 00ECIEYEHUH YCTOWYMBOIO
Pa3BUTHs YEJIOBEYECTBA B PEIICHUH MPOOIEM SKOJOTMYECKOM, IHEPreTHYECKOn U
NUIIEeBOM 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTepHUaJIOB,
HOBBIX VCTOYHHKOB SHEPIuH, B oOecrieyeHuu PalMOHAIBHOTO



MPUPOIONOIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KYJIbTYpbI
YeJIOBEKA, a TAKKE SKOJIOTMYECKA 0O0OCHOBAHHOTO OTHOILLIEHHUS K CBOEMY 3[I0POBBIO
Y NIPUPOJTHOM CPEE; BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS — XUMUYECKUI AIIEMEHT, aToM, SIPO U 3JIEKTPOHHAs
obonoyka aroma, S-, p-, d-aTOMHbIe OpOUTaIM, OCHOBHOE U BO30YXIAEHHOE
COCTOSIHUSI aroma, THOpUIM3aIvs aTOMHBIX oOpOuTaned, HWOH, MOJICKYJa,
BaJICHTHOCTb, DJIEKTPOOTPULIATENILHOCTD, CTEIEHb OKUCIEHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00bEM, YIIIEpOIHBIN CKelleT, (yHKIHOHATbHAS
rpynna, pajaukal, CTPyKTypHble (opMynbl (pa3BEpHYThIE, COKpalllEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M IPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKAs), H30MEpbl, TOMOJIOTMYECKHNA PsAL, TOMOJIOTH, YIJIEBOLOPOJBI,
KHACIIOPOJ- U a30TCOAEpIKAIME OPraHWYECKUE COEAMHEHMS, MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCAVHEHMS; TEOPUH, 3aKOHBI
(nepuoguueckuit 3akoH JI. M. MenneneeBa, Teopus CTPOEHHUS OPraHHUYECKHUX
BeniecTB A. M. byTnepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHUS
YW TPEBPALEHUS OHHEPrUM NPH XUMUYECKHX pEaKUUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKHUI S3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MMOHUMAaHUS TPUYUHHOCTU U CHCTEMHOCTH XUMHUYECKUX SIBJICHUI; PEACTaBICHUS O
MEXaHM3MaX XHMHYECKHUX PEaKUHi, TEPMOJAMHAMHUYECKUX W KUHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIUSIHUM aTOMOB U CPYII aTOMOB B
MoJIeKyJIax (MHAYKTHBHBIM M Me30MepHbId 3Q¢exThi, opuentantel I u Il pona);
(hakTOIOTMUECKUE CBEJIEHUSA O CBOMCTBAaX, COCTaBe, MOJYYEHUU M OE€30IacHOM
MCIIOJIb30BAaHUU BAXKHEUILMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHUECKOH
JEeSATENIbHOCTH YE€I0BEKa, OOIIMX HAyYHBIX TPUHIUIIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAaHOJa, NepepaboTku HedTH); cHOPMUPOBAHHOCTh
YMEHMI: BBIABIATH XapAaKTEPHbIC IPU3HAKM IIOHATHM, YCTAaHABIMBATH UX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS NPU ONHUCAHUM COCTABa,
CTPOEHUS U CBOMCTB OPraHUYECKUX COEUHEHUN; CPOPMUPOBAHHOCTh YMEHUI:
UCIIOJIb30BAaTh XMMHUYECKYK) CUMBOJIMKY JJII COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHUYECKUX
BELIECTB; COCTABJIITH YPAaBHEHMSI XMMHMYECKHX pPEAKIUA M PpacKpblBaTh HX
CYILLIHOCTB: OKHUCJIUTEIIbHO-BOCCTAaHOBUTEIBHBIX peakuuii IIOCPEJICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHCa 3TUX pEaklui, peakuuid MOHHOro oOMeHa
IYyTEM COCTABJICHUS UX MOJHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHUI;
M3rOTABIIMBATH MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIECTB ISl WILTIOCTPALUU
X XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS; CPOPMHUPOBAHHOCTH YMEHHUI:
YCTAHABIMBaTh NPUHAMIECKHOCTh H3YUYEHHBIX OpPraHMYECKHX BELIECTB IO HUX
COCTaBy M CTPOCHHUIO K OMpPEACIEHHOMY KJacCy/Tpylie COeIWHEHUH, JaBaTh UM



Ha3BaHus no cucremarnyeckoit Homenknarype (IUPAC) u npuBoauTh TpuBUAIbHBIE
Ha3BaHUS U1 OTAEIBHBIX MPEACTABUTENEH OPraHMYECKUX BEIIECTB (ITUJIEH,
AUEeTWICH, TONYyOJl, IJIMUEPUH, ATWICHIVIMKOIb, (eHoN, QopMaibAeru/,
aneTanbAeru]l, aleToH, MypaBbUHAsl KHUCJIOTA, YKCyCHas KHUCIIOTa, CT€apUHOBas,
OJIEMHOBAs, MAJILMUTHUHOBASI KHUCJIOTHI, TIHIHMH, aJaHWH, Maibro3a, (QpyKro3a,
AHWIVH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JPYTHE);

C(hOPpMHPOBAHHOCTh YMEHHUS OMNPEAENSATh BHJI XHWMHUYECKOH CBSI3U B
OpraHUYEeCKUX COCAUHEHUSX (KOBAJICHTHAs W HOHHAs CBSI3b, G- WM T-CBS3b,
BOJIOPO/IHASI CBSI3b); CHOPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHHUS TEOPUU
CTpOeHHMsI oprannueckux BemecTB A. M. byTieposa ist 00bsiICHEHUS! 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUSA; C(HOPMHUPOBAHHOCTH YMEHUU
XapakTepu30BaTh COCTaB, CTPOCHHME, (PU3NYECKUE M XHUMHUYECKHE CBOMCTBa
TUIIUYHBIX IPEACTABUTEEH PAa3IMUHBIX KJIACCOB OPraHUYECKHUX BELIECTB: aJKaHOB,
LUKJIOAJIKAHOB, AJIKEHOB, AJIKAINEHOB, AJIKWHOB, apOMAarTHYeCKUX YIIIEBOJOPOJIOB,
CHHUPTOB, aJIbJIETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIIOKHBIX 3(HUPOB,
KHUPOB, HUTPOCOECIMHEHUI U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yIIIEBOOB (MOHO-, M-
U TOJINCAXapUA0B), WUIIOCTPUPOBATh TI€HETUYECKYIO CBSI3b MEXIYy HUMU
YPABHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX PpEAKUUHA C HCIHOJIb30BAaHUEM
CTPYKTYPHBIX (hopMyT; cPOPMUPOBAHHOCTH YMEHHSI TOATBEPKAATh HA KOHKPETHBIX
MpUMEPAX XapakTep 3aBUCHUMOCTH PEAKIMOHHONW CHOCOOHOCTHM OPraHHUYECKUX
COEIMHEHHUI OT KPaTHOCTH U TUIIA KOBAJIEHTHOMU CBS3M (G- U T-CBSI3U), B3aUMHOI'O
BJIMSIHUS aTOMOB W TPYNN arOMOB B MOJEKyJax; C(pOPMUPOBAHHOCTH YMEHHS
XapaKTepU30BaTh MCTOYHUKU YIIEBOAOPOJHOTO ChIPbsi (HE(PTh, MPUPOAHBINA Ta3,
yrojib), CIOCOOBbl €ro mNepepadOoTKHM U MPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepaboTku; CHOPMUPOBAHHOCTH BIIAJCHUS CUCTEMOM 3HAHMM O €CTECTBEHHO-
HAay4YHBIX METOJIaX TMO3HAHUA — HAOIIONCHUHM, HW3MEPEHUH, MOJCIMPOBAHUM,
AKCIIEPUMEHTE
(pea’bHOM U MBICJICHHOM) U YMEHHS MPUMEHSTH 3TU 3HAaHUS, C(HOPMUPOBAHHOCTH
YMEHUS MPUMEHSITh OCHOBHBIE ONIEPALIN MBICIUTEIBHOM JAESITENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIlEeHHE, CHCTEeMaTU3aluio, BBISIBICHHE MPUUYUHHO-
CJIEZCTBEHHBIX CBS3EU — JIJI M3YyUYECHUSI CBOMCTB BELIECTB U XMMUYECKUX PEAKIUN;
c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH B3aMMOCBA3b XHMHUYECKHUX 3HAHUN C
MOHATUSAMU W MPEACTABICHUSIMH JIPYIMX €CTECTBEHHO-HAYUYHBIX NPEIMETOB JUIS
Oosiee OCO3HAHHOTO TIOHMMAHUSl CYIIHOCTH MAarepHallbHOTO €AMHCTBA MHUpAa,
HCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOW XHMHH JUIsl OOBSCHEHHS U
MIPOTHO3UPOBAHUSl  SIBJICHUM, MMEIOLUIMX €CTECTBEHHO-HAYYHYI0  IPHUPOAY;
c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHl MO XUMHYECKUM (QopMmynaM u
YPaBHEHUSAM XUMHUYECKUX PEAKIHH C HCHOJIb30BaHUEM (U3NYECKUX BEIMYUH



(macca, 00bEM Tra3oB, KOJUYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C
KOJTMYCCTBEHHON CTOPOHBI: PacdE€Thl TO HAXOXKICHUIO XUMHUYECKOW (HOpPMYITbI
BEIIECTBA TI0 M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX DJIEMEHTOB, MPOITYyKTaM
CropaHusi, IIOTHOCTH Ta3000pa3HBIX BEMICCTB; CHOPMUPOBAHHOCTh YMCHHIA:
IPOTHO3UPOBATh, AHAJU3UPOBATh M OIICHWBATh C TIO3UIUH IKOJOTHYECKOU
0€30IaCHOCTH TIOCIICACTBUS OBITOBOM H TPOM3BOACTBEHHOW JEATEIHHOCTH
YeJI0BEKa, CBA3aHHOM C repepaboTKOM BEIEeCTB, UCIOIL30BaTh MOTYyUYCHHbIC 3HAHUS
JUTSL IPUHSITHS TPAMOTHBIX PEIICHUH MPOOJIEeM B CUTYAIHMIX, CBI3AHHBIX C XUMUCH;
c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUTAHUPOBAaTh U TPOBOIUTH
XAMHUYECKHIA DJKCIIEpUMEHT (TIOJyYeHHEe W H3YYCHHE CBOWCTB OPTraHHYECKHUX
BEIIECTB, KAYCCTBCHHBIE pEaKIMH YIJIEBOAOPOJOB PA3NIMYHBIX KJIACCOB |
KHCJIOPOACOACPKAIINX OPTraHUYECKUX BEIISCTB, PEIICHHE SKCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOIIONEHUEM MPaBUI
O6e3omacHOro oOpalleHuss ¢ BeHeCTBaMU W J1a0OpaTOPHBIM  00OpPYIOBaHHUEM,
dbopMynupoBaTh 1I€7b HUCCJIENOBaHUSA, NPEJACTABIATH B pasnudyHoi (opme
pe3yNbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh HMX JOCTOBEPHOCTH;
c(hopMHPOBAHHOCTH YMEHMUIA:

coOnroiaTh MpaBUIa 3KOJIOTMYECKH 1eJIeco00pa3HOro MoBEeACHUs B OBITY U
TPYAOBOW JESITENBHOCTU B LENSAX COXPAHEHHUS CBOETO 3JI0POBbS, OKPYKArOLIEH
IIPUPONHOU Cpenbl U JOCTMIKEHUS €€ YCTOMYMBOIO pa3BUTHSA;  OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JIEUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEACIIEHHBIX OPraHWYECKUX BEUIECTB, MNOHMMas cMbica mokaszarens [IJIK;

aHAJIM3UPOBATh 1[€1€CO00PA3HOCTh IPUMEHEHUSI OPIrAaHUYECKUX BEIIECTB B

MIPOMBITNINICHHOCTA W B OBITY C TOYKA 3PEHUS COOTHOIICHHS PHUCK-TIONH3A;
c(hopMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH I1EJICHANPABICHHBIN TTOUCK

XUMHUYECKOW MH(OpMaIlUK B pa3IMYHbIX UCTOYHUKAX (Hay4dHas M y4eOHO-Hay4dHas
JuTeparypa, cpencTBa MaccoBoi mHdopmaiiun, UHTepHET U Ipyrue), KpUTUIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(pOpMaIIHio, iepepadaTeiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON yUCOHOM 3aaueid.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHhdyeckas
XAMUSD OTPAXKAFOT:

c(hopMHUPOBAHHOCTh TIPEJACTABICHUNM: O MaTepHAIBLHOM €IWHCTBE MHUpa,
3aKOHOMEPHOCTSX ¥ O3HABAEMOCTH SIBJICHUHN MPUPOJIbI, O MECTE Y 3HAYCHUU XUMUHU
B CHCTEME €CTECTBEHHBIX HAYK U €€ POJu B 00ECIIEYEHNH YCTOMYMBOTO Pa3BUTHS, B
pEIIeHNH TPOOJIEeM HKOJIOTHIECKOM, SHEPTETUIECKON M MUIIEBONH O€30TaCHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3AHUNA HOBBIX MAaTE€pHUAIOB, HOBBIX UCTOYHHUKOB SHEPTHUH,
B 00€CHEeUeHHH PalMOHAJIBLHOIO MPHUPOAOIOIB30BaHUS, B (HOPMUPOBAHUU



MUPOBO33pEHUSI U OOIIEeN KyJabTypbl UeJiOBeKa, a TaKXKe HSKOJIOTUYECKHU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJHOU Cpefie; BIaJCHUE
CHUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpasl BKIIFOYAET: OCHOBOMOJIATAOIINAE MOHITUS
— XUMHUYECKHUM JIEMEHT, aTOM, SJIPO aToMa, U30TOTbI, AJIEKTPOHHAs! 000JI0UKa aToMa,
s-, p-, d-aromHBIe OpOWUTANIM, OCHOBHOE U BO30YXXJIEHHOE COCTOSHUSI aTroMma,
rubpuau3aius  arOMHBIX  opOWTaned, HWOH,  MOJIeKyjla,  BaJCHTHOCTb,
AEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMUYEcKasl CBsI3b (KOBaJCHTHAs,
WOHHAs, METaJUIM4ecKasi, BOJOPOJIHAs), KpUCTANIMYECKass pemérTka, XuMudeckas
peakuusi, pacTBOP,  AJIEKTPOJMUTBHI,  HEDICKTPOJIMUTHI,  DIEKTPOJIUTHUECKAS
JTUCCOLMAlINS, CTENEHb JIUCCOLMAIUM, BOJAOPOAHBIN IOKa3areyb, OKHUCIUTEb,
BOCCTAHOBUTEb, TETUIOBOU A(DPEKT XMMUUECKOM PeaKIiu, CKOPOCTh XUMHUYECKOM
peaKIu, XUMHUIECKOE PAaBHOBECHE; TCOPUHU U 3aKOHBI (TEOPHS IIEKTPOTUTHUSCKON
IMCCOLUalny, nepuonndeckuil 3akoH .M. MeneneeBa, 3ak0H COXpaHEHHST MaCChl
BEILECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU [IPU XUMUUYECKUX PEAKIUSX,
3aKOH  TOCTOSHCTBA  COCTaBa  BEIIECTB, 3aKOH  JCHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XHMHUH, MHUPOBO33PECHUECKHE 3HAHUS,
JeXxalye B OCHOBE IOHUMAHHS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SIBJICHH; COBPEMEHHBIE ITPEACTABIICHUS O CTPOCHUH BEIIECTBA HA ATOMHOM, HOHHO-
MOJICKYJISIPHOM W HAJAMOJEKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKIIUMA, TEPMOJUHAMUYECKUX U KUHETUUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUSA, O XMMHYECKOM PAaBHOBECUH, PACTBOPAX M JUCIIEPCHBIX CHUCTEMAX;
(daKkToIOTHYECKEe CBEJEHUS O CBOWMCTBaX, COCTaBe, MOJyYEHHWU M Oe30MacHOM
HCIIOIb30BaHUN BAXKHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JESATeTbHOCTH YEJIOBEKA, OOIIUX HAYUYHBIX MPUHIIMIIAX XUMUUECKOTO MTPOU3BOJICTRA;
c(hopMUPOBAHHOCTh yMEHUM: BBISBIATh XapaKTEPHbIC TPU3HAKKA TOHSITHH,
YCTAHABJIUBATh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITUS TIPU
ONMCAaHWU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hopMUPOBAHHOCTh YMEHHUS HCIIOIH30BaTh XHUMHUYECKYIHO) CHUMBOJIUKY JUISI
coctaBiicHUs: (GOpMyJT  BEIIECTB M  YpPaBHCHUH XMMHYECKHX PEaKIuH,
cucremarnueckyto HoMeHknarypy (IUPAC) u TpuBuaibHBIE Ha3BaHUS OTACIIBHBIX
BEIIECTB; CPOPMUPOBAHHOCTh YMEHHUS OINPEACNATh BAJICHTHOCTh M CTEICHb
OKHCIICHHS
XUMUYECKUX DIIEMEHTOB B COEIMHEHUSX, BUJ XUMHYECKON CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJUIMYecKasi, BOJOpPOAHAs), THUI KPUCTALINYECKOW PEIIETKU
KOHKPETHOTO BEMIeCTBAa; C(HOPMUPOBAHHOCTh YMEHHUS OOBSICHSATH 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT BU/IA XUMUYECKOU CBS3H M TUIA KPUCTAIUIMYECKON PEIIETKH,
OOMEHHBIN U IOHOPHO-AKIIETITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHON CBSI3U;
c(hOopMHPOBAHHOCTh YMEHHU: KIIACCH(PHUITUPOBATH: HEOPTAaHUICCKHUE BEIIECTBA IO



UX COCTaBYy, XUMHUUYECKHE PEaKIMU MO Pa3IMYHbIM MPU3HAKaM (YUCIYy U COCTaBY
pearupyromux BelECTB, TEIUIOBOMY 3(P(EKTy peakuuu, U3MEHEHUIO CTeneHeil
OKHUCJIEHUSI 3JEMEHTOB, OOpaTMMOCTH, YYacTHUIO Karajau3aropa M Jpyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUSI W KPUTEpUH ISl  KiaccudUKaIu
U3y4aeMbIX BEIIECTB M XMMHUYECKUX peakiuid; cHOpMUPOBAHHOCTh YMEHUS
pacKpbIBaTh CMBICI Iepruoandeckoro 3axkona 1. 1. Meneneesa u 1eMOHCTPUPOBATh
€ro CHUCTEMAaTU3UPYIOIIYI0, OOBSCHUTEIBHYI0 M HPOrHOCTHYECKYIO (DYyHKIINH;
c(hOpMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMUYECKHUX 3JIEMEHTOB IIEPBOr0—4E€TBEPTOrO MEPHUOAOB

[Tepuognueckon cuctembl  JI.MI.  MengeneeBa,  UCHONb3YA MOHATHUSA

«QHEPTreTUYECKUE YPOBHUY», «IHEPreTUUECKHE MOTypPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YKIEHHOE HHEPreTUYECKUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTU W3MEHEHUSI CBOMCTB XMUMHUYECKHUX DJIEMEHTOB U HUX
coenrHeHuu no nepuonam u rpynnam [lepuognueckon cucrems 1. 1. Menneneena,
BaJICHTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHUS UX IEKTPOHHBIX
ob6onouek; copMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE  CBOMCTBAa  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJTBEPKIATh
CYILIECTBOBAHUE TE€HETUYECKOW CBS3M MEXJY HEOPraHWYECKHUMH BEIIECTBAMH C
IOMOIIIBIO ypaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX peaKIuii;
c(hOpMHPOBAHHOCTH YMEHHSI PACKPBIBATh CYITHOCTh: OKUCIUTEIBHO-

BOCCTAHOBUTEJHHBIX PEAKIIUN MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHca
ATUX pEAKILU; peakluuid MOHHOro OOMEHa IMYTEM COCTABJICHUS WX TMOJIHBIX U
COKpPAIIEHHBIX  MOHHBIX  YPAaBHEHWM;  pEakUWdl  TUAPOIU3a;  PEaKUui
KOMITJIEKCOOOpa3oBaHusl (Ha MpUMEPE TUIPOKCOKOMIUICKCOB IIMHKA W aJTIOMUHUSA);
c(hOpMHPOBAHHOCTH YMEHHUS OOBACHITH 3AKOHOMEPHOCTH MPOTEKAHUS XUMHUIECKUX
peakiuii ¢ y4€TOM HUX DSHEPreTHYECKUX XapaKTEpUCTUK, XapaKTep W3MEHEHHS
CKOPOCTH XMMHUYECKOW pPEaKIMU B 3aBUCUMOCTH OT Pa3JIMYHbIX (PAKTOPOB, a TAKKE
XapakTep CMEIIECHUS] XUMHUYECKOrO PaBHOBECHS IO BIMSHUEM BHEIIHHUX
Bo3aeiictBuil  (mpuHuun  Jle  Illarense); chopMUpOBaHHOCTH ~ yMEHHS
XapaKTepU30BaTh XMMHUYECKUE pPEaKLUHU, JIeKAIIMe B OCHOBE IMPOMBIIIIEHHOIO
MOJIYYEHHUS CEPHOM KHMCJIOThI, aMMHaKa, OOII1e HayYHbIC MPUHIIUIBI XUMHYECKUX
IPOU3BOJCTB; 1EeIeCO00pPa3HOCTh MPUMEHEHUS HEOPraHMYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTA U B OBITY C TOYKHM 3pPEHUS COOTHOIIEHHUS PHUCK-I0JIb3a;
c(hOpMHPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUWA O METOJaX HAyYHOTO MO3HAHUS
SIBIGHUNA TPUPOAbI — HAOIIOJACHUE, HW3MEPEHHUE, MOJEIUPOBAHHE, HKCIEPUMEHT
(peanbHBIi W MBICICHHBIN), HUCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, YMEHHUS
NPUMEHSTh 3TU 3HAHMS MPU IKCIECPUMEHTAIBHOM HMCCIIEIOBAHUU BEIIECTB U IS
0OBSICHEHNS XWMUYECKHUX SIBICHHUM, UMEIOIIMX MECTO B MPHUPOAE, MPAKTUYECKOM



JESTEIbHOCTH YE€JIOBEKa M B MOBCEAHEBHOM >KU3HU; CPOPMUPOBAHHOCTh YMEHUS
BBISIBJISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUN C MOHSATUSAMH U MPECTABICHUSIMU
JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB Jyisl 0ojiee OCO3HAHHOIO MOHHMAaHUS
MaTepuaIbHOTO €IUHCTBA MUPA; C(HOPMUPOBAHHOCTh YMEHHUS IPOBOAUTH PACUETHI:
C UCIIOJIb30BAaHUEM MOHATUN «MAcCOBas J0JIsI BEIECTBA B paCTBOPE» U «MOJSIpHAs
KOHILIEHTpALMs»; MacChl BellecTBa WM 00bEMa raza Mo M3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WM OO0bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB;
TEII0BOro »¢¢ekra peakluuu; 3HAYEHUs BOJOPOAHOrO TOKa3aTessl PacTBOPOB
KUCIIOT W IIEJIOYe C W3BECTHOM CTENEeHbI0 TUCCOIMAIMU; Macchl (00BbEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTa PEaKIUU, €CIIU OTHO U3 UCXOAHBIX BEIIECTB JIAHO
B BHUJIC PacTBOpa C OMpeeIEHHON MacCOBOM JToJiel pacTBOPEHHOTO BEIIECTBA UITU
JIAaHO B U30BITKE
(MMeeT MPUMECH ); IOJIM BBIXO/A MPOAYKTA PEAKIIUN; OObEMHBIX OTHOIIICHHUH Tra30B;
C(hOpMHPOBAHHOCTH, YMEHHUH: CaMOCTOSATENHHO TUIAHUPOBATh U  IPOBOJUTH
XUMUYECKANW  DKCIIEPUMEHT  (MPOBEACHUE  pEeaKIuid  HMOHHOTO  OOMEHa,
MOJATBEPK/ICHHE KAaYECTBEHHOI'O COCTaBa HEOPTraHWYECKHUX BELIECTB, ONPEICICHUE
Cpelbl pacTBOPOB BEIIECTB C IMOMOIIbIO HHAUKATOPOB, H3YyUYECHHE BIUSHUSA
paznu4HbBIX  (PAKTOPOB HA  CKOPOCTh XMMHYECKOM PpEaKUUH, peuieHue
AKCIIEPUMEHTANbHBIX 3a7ad 1o TemaM «Mertawby u  «Hemeramwib») ¢
coONIoIeHneM IpaBwil 0€301acHOro0 OOpalleHHs] ¢ BEIIECTBAMU M JIA0OPaTOpHBIM
o0opynoBaHueM, (HPOPMYJIHUPOBATh LENb UCCIEN0BAHUSA, IPEACTABIATh B Pa3IMYHON
(opMe pe3ynbTaThl SKCIEPUMEHTA, AaHATU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;
c(hopMUPOBAHHOCTH YMEHUM: COONIONATH MIpaBUiia MOJIb30BAHUS XUMHUUECKOM
nocyao u jabopaTopHbBIM OOOpYJOBaHHMEM, OOpAIEHHS C BEIIECTBAMH B
COOTBETCTBUU C HMHCTPYKIUSMH IO BBITOJHEHUIO JIa0OPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJOTUYECKH LEJIeCOO0pPa3HOTO TMOBEACHUSI B OBITY M TPYIOBOH
JESTENBbHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 370POBbS, OKPYKArOUIEH MPUPOTHOIM
Cpelbl M JIOCTUXKEHUS €€ YCTOWYMBOTO pa3BUTHUS, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JIEHCTBUS HA JKUBBIE OPTaHU3MBbI ONpPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MoHUMas cmbica mokazarens [IJK; cdhopMupoBaHHOCTH yMEHUIL:
OCYILIECTBIIATH LIEJICHANPABICHHBIN OUCK

XUMHUYECKOW MH(OPMALIMK B PA3IMYHBIX UCTOYHUKAX (HayyHas M y4eOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBoil nHpopmaiuu, IHTepHET U Apyrue), KpUTHYECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(DOpMaLIHIO, TepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHUU C NMOCTABJIECHHON y4eOHOMU 3a1aueH.
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10 KJTACC
KosmnuecTBo yacos DJIEKTPOHHBbIE
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Pasnen 1. Teopernueckne 0OCHOBBI OPraHM4YeCcKOM XUMHUM
[Ipenmer oprannyeckoid Xxumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX COSAUHEHUI A. M. g Bubmiorexa [IOK
Bymieposa https://m.edso0.ru/d69df650
HWroro no pazneny 8
Pasneu 2. YriieBonopoasl
[IpenenpHbIE yIIIEeBOIOPOIbI — aJIKaHblI, bu6mmoreka [JOK
2.1 IUKJIOAJIKAHBI 5 https://m.edsoo0.ru/d69df650
HenpenenbHbpie  yIeBOAOPOIBI:  AJKEHBI, bubmmnorexa [IOK
2.2 aJIKaJueHBI, aJIKUHBI 14 1 https://m.edso0.ru/d69df650
bu6mmoreka IIOK
23 ApoMaTHuecKue yrieBo10po/ibl (apEeHbI) 8 https://m.edsoo.ru/d69df650
IIpupoaHbIe HCTOUHUKHU YIIIEBOAOPOIOB U UX bubnuoreka [IOK
24 nepepaboTka 4 https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 l'anorennpon3BoaHBIE YIIIEBOAOPOAOB 4 1
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