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ITosicHuTeIbHAA 3alIUCKA
Pabouas mporpamma no xumuu (mpoduik) Ha YpOBHE CpPeIHETr0 OOIIEro oOpa3oBaHUs IS
oOyuaromuxcst 10—11-x xmaccoB AHO «Cpenusisi o61meo0Opa3oBaTenbHas MIKOJIA ¢ YIayOoIeHHbIM
U3ydeHUEeM OTIeNbHbIX npenmeroB uMeHu M.II. CeernoBoii» pa3paboTaHa B COOTBETCTBHUU C

TpeOOBAHUSIMU:

o @epaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oBanum B Poccuiickoit
Denepauuny;

e mpukaza MwuHOOpHayku ot 17.05.2012 Ne 413 «OO6 ytBepkaeHun (QenepaibHOTro
roCyJ1IapCTBEHHOI'O0 00pa30BaTEIbHOIO CTaHIapTa CpeaHero oduiero odpa3zoBaHus» (C
M3MEHEHHSIMU, BHECEHHBIMH MTpHKa30M MuHnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza MunnpocsemeHuss ot 18.05.2023 Ne 371 «OO0 yrtBepxkaeHuu ¢enaepaibHOU
00pa30BaTeNbLHOM MTPOrPaMMBbI CPEITHETO OOIIETO 00pa30BAHUNY;

e 1mpukaza MunnpocsemeHus or 09.10.2024 Ne 704 «O BHECEHMM U3MEHEHUH B
HEKOTOpbIE IIpuKa3el MuHucTepcTBa mpocBenieHuss Poccuiickonn  @epepanny,
Kacaromuecs: QenepalbHBIX 00pa30BAaTENbHBIX MPOTrpaMM HAYaJbHOrO OOIIEro
o0Opa3oBaHwMsI, OCHOBHOTO 00IIIEro 00pa30BaHMsI U CPEAHETO 00IIET0 00pa3oBaHuUsy;

e mpuka3za MunmnpocBenieHuss ot 22.03.2021 Ne 115 «O6 ytBepxkaenuun [lopsiika
OpraHM3alM M OCYILECTBICHUS 00pa30oBaTENbHON JAESITEIbHOCTH 110 OCHOBHBIM
001eo0pa3oBaTeIbHBIM IPOTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HaudaIbHOTO
00111€r0, OCHOBHOT'O OOIIIETro U CPEHEro 001Iero 00pa3oBaHus»;

o Konnenuuu npenoaaBanust yueOHOro npeamera « XuMus»;

o KoHuenuuu sxoioruyeckoro oopazoBaHusi B cUCTEME 00I1ero oopa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-3MUJIEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusiIM
BOCIIUTaHUsI M OOy4YeHMs, OTAbIXa U O3JOpPOBICHHUS JeTed U  MOJIOJEKHY,
YTBEPKICHHBIX [IOCTAHOBIICHUEM TNIABHOT'O CAaHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnueckre HOpPMaTUBBI U TPeOOBaHUS K OOECIEUEHUIO
6e3omacHOCTH U (niaM) Oe3BpenHOCTH AJis YejoBeka (PaKTOPOB Cpellbl OOUTaHHSY,
YTBEPKICHHBIX [IOCTAHOBIIEHNEM TJIABHOTO CAaHUTApHOTO Bpada oT 28.01.2021 Ne 2;

e y4yeOHOro IUIaHa CcpeaHero obmero oOpa3oBaHus, yTBep)kAeHHOro mnpuxkazom AHO
«COII umenu W.II. CetnoBoit» ot 29.08.2025 Ne 52 «O BHeCEeHHMM W3MEHEHUH B
OCHOBHYIO 00pa30BaTeIbHYIO TPOTrPaMMy CPETHET0 00IIero 00pa3oBaHUs;

e (enepanbHON paboyeil mporpaMMbl MO yueOHOMY MpeaMeTy «XuMus» npoduiIbHOro

YPOBHSL.



PaGouast mporpamMma OpHEHTHPOBAaHA Ha IEJNEBbIE NPHOPUTETH, CHOPMYIHPOBAHHBIE B
denepanbHOi paboueil mporpamMe BOCHHTaHUS U B pabodyeil mporpamme Bocmutanuss AHO

«COIL umenun U.I1. CeTnoBOI.

XuMHS Ha YPOBHE YINIYOJIEHHOTO M3y4YEHHMsS 3aHMMAaeT BaXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro oOpa3oBanusa ydvammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
oOecrieunTh 0011€00pPa30BaATEIBHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO JIISl afanTalui UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKM3HHM B COLIUYME, a
TaKkKe Ul MPOJOJKeHHs oOyueHuss B opraHuzanusx npodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS OJJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B mporpamMe 1o XuMuUM Ha3zHadeHHE IpeaMeTa «XHUMHUS» MOJIy4daeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosararomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

MH(POPMAIMOHHO-METOINYECKasl, peaju3alust KOTOpoil oOecreuuBaeT TOITy4YEeHUE
MPEJICTAaBICHUS O LIETSX, COJACp)KaHUU, OOIIel cTpaTeruu OOy4yeHUs, BOCIUTAHUS U PAa3BUTHUS
00y4aroIuXxcs CpeICTBAMHU MPEIMETa, H3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQUIIS;

OpraHMU3alMOHHO-TINIAHUPYIOIIAsl, KOTOpas MPEeayCcMaTpUBaET OIpeieIeHUE: TPUHIIMIIOB
CTPYKTYPUPOBAHHUS U NIOCIIEN0BATEIILHOCTH U3YUYEHUs Y4eOHOro MaTepuasa, KOJIMYECTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOA0B K (POPMHUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0Opa30BaTENIbHBIX JOCTHKEHUN OOydaromuxcs B pPaMKax HTOrOBOM
aTTectauuu B (opMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHH.

[Tporpamma jyist yriryOnEHHOTO U3YUESHUS] XUMUH:

YCTaHABIIMBAET UHBAPUAHTHOE MPEIMETHOE COJIEpKaHue, 00s13aTeIbHOE JIIsl U3YUEHHUSI B
paMKax OTAEIbHBIX MpoduiieH, MpelycMaTpUBaeT paclpe/leleHue U CTPYKTYpUPOBAaHUE €ro MO
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3jiesaM Kypca;

na€T MpUMEpHOE paclpesiesieHne Y4eOHOTO BPEMEHM, PEKOMEHYeMOro JUIsl U3y4eHUus
OTJIEIbHBIX TEM;

npeJularaeT NpUMEpPHYIO IMOC/IEA0BaTeIbHOCTh U3YUEHHUsST YUeOHOTro MaTepuaa ¢ y4éTom
JIOTUKH IOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBA3EH;

na€T METOAMYECKYI0 WHTEpHIpeTanuio Lened M 3a4ady U3ydeHus IpeAMeTa Ha
yrayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPETHETO OOIIEero
0o0pa3oBaHUs, COJAEPKATENBHOW XapaKTepUCTUKHU IUJIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHS

OCHOBHOI 00pa3oBaTeNbHON MpOrpaMMbl CpefdHero oO0mero oOpa3oBaHUS (JIMYHOCTHBIX,



MeTanpeIMETHBIX, IPEIMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHIOB Y4eOHO-TIO3HABaTEIbHBIX
JIENCTBUI 00yJaronierocst o OCBOSHUIO COJIEPKaHUs TIPEeIMETA.

I[lo BceM Ha3BaHHBIM NO3UIMUAM B [porpaMMe IO XUMHUH IPEIyCMOTpEHA
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON IO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISAIONICH cofep kaHusl yueOHOro npeamera «XUMHUs» OCTaéTcsi BO3MOKHOCTD BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpask JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootrBercTtBUM ¢ KoHUentyadbHbIMH MoJokeHUssMU PI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro M yriyOiI€HHOTO ypoBHE B cucteme auddepenunpoBannoro oOyueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HAa pealn3alHio TMPEEMCTBEHHOCTH C TMOCIHEAYIOIIUM OSTaloM MOJyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHu3alusax CpeaHero npodeccruoHaibHOro ooOpaszosanus. B 31oil cs3zu
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYEeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbIi MPopuiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBOI MOCIEAYIONIETr0 MOTyYeHHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOI MPOrpaMMbl CPETHEro OOIIer0 O00pa30BaHUS HU3YYCHHE MpeaAMeTa «XHUMHUS»
OpPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCMUTAHUS U COIIMATLHOTO PAa3BUTUS 00YJArOIINUXCH,
Ha (OPMUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIN3aH y4eOHOTro
Tpyla W  O0O0OOMEHHBIX CIMOCOOOB  JACATENBHOCTH, MMEIOMUX  MEXIUCIMILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocTaBngomuMy mpeaMeTa «XUMHUsS» Ha YPOBHE YIUIyONEHHOTO W3YYEHHUS SIBISIIOTCS
yrayonénueie Kypcebl — «Oprannueckas xumus» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTpeeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHUS ITHX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a3o0Boro u
yIIIyON€HHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OO0mas U HeopraHudecKas
XUMUS) COCTABIISET COBOKYIHOCTh MPEIMETHBIX 3HAHUN UM YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUsS INpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMii  00BEM
(dakToIOorHUecKOro Marepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3YUYEHUs MpeaMeTa olOecreueHa

BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHUKM O XHMUYECKHX OJJIECMEHTaxX MU



CBOMCTBaxX WX COCIMHECHUNM HA OCHOBE PACIIUPEHUS U YTIYOJCHHUS MPEICTABICHUN O CTPOCHUU
BELIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLU, PaCCMaTPUBAEMBIX C
TOYKH 3pEHHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSAETCS C
TOYKU 3PEHHS] PHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHUM M Pa3pyIICHUH, a TaKXKe C
TOYKM 3pEHUS MEXaHU3MOB €€ oOpazoBaHus. l3yueHue THUIOB pEaKIUil JOIOJIHAETCS
dbopMupOBaHUEM IPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3E PaCIlIaBOB
U pacTBOpPOB BeHIECTB. B Kypce opraHnyeckod XHWMHHM IpPH PACCMOTPEHUU PEAKIIMOHHON
CHOCOOHOCTH COCMHEHUH ylensieTcss 0co00e BHUMaHUE BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKLuil.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJIep:KaHHEe KypCOB XMMHHU YIiyOIEHHOTO ypOBHS
W3YYEHHUS i1 KJIAccoB ompeAenéHHoro mnpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JOMOJHEHUI K OOIIe cucTeMe MPEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEKHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa I KJIacCOB XHUMHUKO-(PH3UIECKOTO
npoduns 6oJbIIOe 3HaYeHHE OyAyT UMETh 3JIEMEHThl Y4eOHOro MaTepuaia mo oomeid XUMHH.
[Ipy u3yueHuu mpeaMera B JaHHOM cIy4yae akLEHT OyneT caeilaH Ha OOIIHOCTh METOJIOB
MIO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHH U B (DU3MKE: aTOMHO-MOJIEKYJISIpHAsl TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MacChl W OHEPrHH, 3aKOHBI
TEPMOJMHAMUKH, FIEKTPOJIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B TO Xe Bpems B coJepKaHUU IpeaMeTa s KJIACCOB XHMHUKO-OHMOJIOTMYECKOTrO
npoduns OonbIIMK yAENbHBI Bec OyaeT HMMeTh opraHudeckas xumus. B asrtom ciydae
MPEIOCTABIISAETCS BO3MOXKHOCTh Ul Oosiee OOCTOSITENIbHOTO PAcCMOTPEHUS XUMHYECKON
OpraHu3alui KJIETKH KaK OMOJOIMYECKOW CHUCTEMbI, B COCTaB KOTOPOH BXOJIAT, K MPHUMEPY,
TaKUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMUIbI, OCIKU, YIJIeBOJbl, HYKICUHOBbIE KUCIOTHI U
npyrue. Ilpm 3TOM 3HaHHMS O COCTaBe M CBOWCTBAX IIPEICTABUTENIEH OCHOBHBIX KJIACCOB
OpraHMYECKUX BEILIECTB CIIy’KaT OCHOBOM Ui M3y4YEHHS CYLIHOCTH IpoleccoB (OTOCUHTE3A,
JIbIXaHUSI, TUILIEBAPEHUS.

B mane ¢opmHpoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHMSI, OCBOEHMsI OOIIEHAayYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAaKTUYECKOTO MPUMEHEHNS Hay4YHbIX 3HAaHUHM U3yuyeHue npeamera
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaMeTaMy, BXOJSIIIMMHU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HAayYHbIE PEAMETHI»,
«MaremaTtuka u nHGopMaTHKa» U «PycCKuil sI3bIK U TUTEpATypay.

[Ipu u3ydenun ydyeOHOro mnpenMera «XuUMHS» Ha yriIyOJIEHHOM ypOBHE Takke, Kak Ha

YpPOBHE OCHOBHOTO M cCpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeit



NEPBOCTENICHHON 3HAYMMOCTH SBJSIETCS (OPMHUPOBAHUE OCHOB HAayKM XMMHHU Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, INPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toif 3agaun Ha yriyOlnEHHOM YpOBHE M3YyYEHUS
npeaMeTa MpeAnoiaraeT peajln3aluio TakKuX 1eel, Kak:

(dbopMHpoBaHKE NPEJCTABICHUN: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[IO3HABAEMOCTU SIBJIEHMH HIPUPOJBI, O MECTE€ XUMHHM B CHUCTEME ECTECTBEHHBIX HAyK U €€
BeAylIel poiM B OOECIIEYCHHWH YCTOHYMBOTO PAa3BUTHS 4YEIOBEUYECTBA: B PEUICHUU MPOOIEM
9KOJIOTUYECKOH, SHEPreTHUECKON U MUIIEeBON 0€30MacCHOCTH, B Pa3BUTUU MEIULMHBI, CO3/1aHUU
HOBBIX MAaTepHalioB, HOBBIX HCTOYHHUKOB JHEPrud, B OOECHEUCHUM pPaLUOHAIBHOIO
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphl YeTIOBEKa, a TAKKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IIPHPOTHON CPEIE;

OCBOGHHME CHUCTEMbl 3HAHUH, JEeKallMX B OCHOBE XHUMHYECKOM COCTaBIISOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (pyHIaMEHTAJIbHBIX HMOHATHH, 3aKOHOB U TEOPUN XUMHH,
COBPEMEHHBIX IPEACTABICHUI O CTPOCHUHU BEILLECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAIMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
IOPOTEKaHU XUMHMYECKMX pEeaKIMid, O XMMHYECKOM PAaBHOBECUH, PAaCTBOpPAaX U JUCIIEPCHBIX
cucreMax, 00 OOLIMX HAyYHbIX IPUHIMIIAX XUMUYECKOTIO IIPOU3BOJICTBA;

¢dbopmupoBaHnre y OOy4arOmMXCS OCO3HAHHOTO TIOHUMaHHUSA BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHYECKHX 3HAHHUU JJIs1 OOBSCHEHUS KIIIOUEBBIX HUJCH W MPOOJIEeM COBPEMEHHOM
XUMUH, A7 OOBSICHEHUS U NPOTHO3MPOBAHUS SIBJICHUH, HUMEIOIIUX €CTECTBEHHO-HAyYHYIO
IPUPOY; TPAMOTHOTO pelIeHHs TpoOieM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMSI, aHaIU3a U
OILICHKH C TO3MIMH KOJIOrMYecKOoil 0€30acHOCTH MOCIEICTBUN OBITOBOM U IIPOU3BOJCTBEHHON
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepaboTKO BELIEeCTB;

yriyOjJeHue NpeACTaBICHUH O Hay4yHbIX MeTOoJaxX IO3HaHUS, HEOOXOAMMBIX IS
pUOOpETEHUsI YMEHUN OPUEHTHUPOBATHCS B MUPE BELIECTB U O0BACHEHUSI XMMUUYECKUX SIBJICHUH,
MMEIOLINX MECTO B IPUPOJIE, B MPAKTUUECKOM 1€ATEIbHOCTH U MTOBCEAHEBHOMN )KU3HU.

B miane peanu3zanuu nepBOOYEPEHBIX BOCIUTATENIbHBIX U PA3BUBAIOIUX (DYHKIIHMIMA
LIEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPH WU3YUYEHHH MpeaMeTa «XUMHs» Ha
yIIyOJIEHHOM YpOBHE 0COOYIO aKTyadbHOCTh TPHOOPETAIOT TAaKKUE 1IN U 33]]a4H, KaK:

BOCIUTaHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIEHUH MPHUPO/IbI, YBAKEHUS K MPOLIECCY
TBOpPYECTBA B 00JACTH TEOPETHUYECKUX M MPUKIIAJHBIX HCCIEJOBAHUN B XUMUH, (POPMUPOBaHUE
MHUPOBO33PEHUS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAllUM K OOYYECHHIO W TO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H

CaMOBOCITMTAHUTIO Ha OCHOBC YCBOCHUA 00I11eYeTOBEYECKUX HCHHOCT@I\/'I;



pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, (OpMUPOBAHUE y HUX CO3HATEIHHOTO OTHOINEHUS K CaMOOOPa30BaHHUIO U
HETPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCHEIIHOW MPO(EecCHOHATBHON M OOIIeCTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 370POBOM
o0pase K13HH;
¢dbopMHpOBaHHE YMEHHH M HAaBBIKOB pPa3yMHOTO IPHPOJIONONIB30BAHMS, Pa3BUTHE
OKOJIOTMYECKON KYJIBTYpPbI, MPHOOPETEHUE OMbITa OOIIECTBEHHO-TIOJIC3HON 3KOJIOTHYECKON
NeSITETTHHOCTH.
OOmiee 4WCIIO YacoB, MPEIYCMOTPEHHBIX JUI W3YYEHUS XHMUU Ha YriIyOJICHHOM
YpOBHE CpeHero obmiero oopasoBanus, cocrapisieT 204 gacos: B 10 ximacce — 102 gaca (3 gaca

B Heneno), B 11 kimacce — 102 gaca (3 gaca B HEZem0).

Coaepixanue o0yueHust

10 kaace

Oprannyeckasi XumMus

Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHH

[IpenmMer u 3HaueHUWE OpPraHUYECKOM XUMHM, MPEACTAaBIEHUE O MHOroodpazuu
OPraHUYECKUX COCTUHECHUM.

DJNEeKTPOHHOE CTPOEHHME aTroMa YIJepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BaneHTHblE BO3MOKHOCTH aTOMa yIJepoAa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaiiel yriaepoga. MexaHu3Mbl 00pa30BaHUsI KOBaJIEHTHOU
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpbiBaHUsl aTOMHBIX opOuTaneil, 6- u
n-cBsa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJEKyJax
opranndeckux pemecTs. [loHsTHE 0 cCBOOOAHOM pajnuKaie, Hykieopuie u 3IeKTpoduie.

Teopust crpoenust opranudeckux coenuHeHuii A.M. bytiepoBa u coBpeMeHHbIE
MPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUYECKUX COEAMHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (OpPMYJbl Pa3IUYHBIX BHJOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
IPOCTPAHCTBEHHAsA. JEKTPOHHBIE J(PQGEKTbl B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN
(MHIyKTUBHBIA U M€30MEPHBIHN 3 PeKTsl).

[IpencraBnenne o0  KiIaccUpUKAMM  OpraHMyeckux  BemecTB.  lloHatue o
¢ynkunonanpHOi  rpymme. ['omosorus.  I'omonmormyeckue — psapl.  CucremaTHueckas
HOMeHKJarypa opranmdecknx coenuHennii (IUPAC) w TpuBHanbHbIE Ha3BaHHS OTAEIHHBIX

IIPEICTABUTENEH.



Ocobennoct W Kiaccuukanmus  OpraHMYecKHX  peakuuid.  OKHCIUTEITBHO-
BOCCTAHOBUTENbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKClepUMEHTAJIbHBIE METO/bl U3YUYEHUS BEUIECTB M UX IPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHu4eckrX BEIIeCTB W MaTepUallaMyd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHu (IJIaBjIeHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYMPOBAHUE MOJEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

YrieBoaopoasl

Anxanbl. ['oMonoruueckuil psii ankaHoB, oOmas (GopMmyia, HOMEHKIATypa U U30MEpPHUS.
DJIEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOINEKY/ alKaHOB, SP>-THOPHAM3AINS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OuU3nUeCcKue CBOMCTBA AIKAHOB.

XHUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIMM 3aMEILEHNUs, U30MEPU3ALIMU, JETUIPUPOBAHMS,
UMKIW3alU1, NUPOJu3a, KpekuHra, ropenus. llpencraBmeHne o MexaHuU3ME peakuuid
PaAMKaIbHOIO 3aMEILIECHHUS.

Haxoxnenue B npupoae. Crioco0bl 0JTyuyeHus: ¥ IPUMEHEHHUE aJIKaHOB.

[ukmoankanel. O6mas Gopmyrna, HOMeHKIATypa U n3oMepus. OCOOCHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (IMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTICHTAaH,
[UKJIOTeKCaH ) [UKI0ANKaHoB. CrocoObI MONTY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxensl. ['oMoyiornueckuii psi aKeHoB, 001mas (opMyIia, HOMEHKJIATypa. DJICKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYT AJKEHOB, SP’-THOpHIM3alMs aTOMHBIX opOuTaneii
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmeTpuieckas (Iiuc-tpanc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMMHYECKHE CBOMCTBA: PEAKLUUU IPUCOCAUHEHMS, 3aMEIICHHS B 0O-
MIOJIOXKEHUE TPU JIBOMHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHble peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.

Anxaguensl.  Knaccudukanus — ankagueHoB — (CONMpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kkymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUS W XMMHUYECKMX CBOWCTB
conpsikEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanus conpskEHHBIX JMEHOB.
CrniocoObl nony4eHus 1 NpUMEHEHNE aJIKaIuEeHOB.

Anxusbl. ['oMonoruyeckuit psii ankuHoB, o0mias popmyna, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opOutaneit yrmepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOEANHEHUS, AUMEPU3allud U TPUMEpHU3alnu, oKuciaeHus. KucioTHble cBOHCTBA alIKMHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peaknMu Ha TPOiHYyI0 cBs3b. CrocoObl
MOJIYYeHUS! U TPUMEHEHUE AIIKUHOB.

ApomMaTtudeckue yrieBoJoponbl (apeHsl). l'omonormyeckuil psii apeHoB, oOmas

dbopMyna, HOMEHKJIATypa U U30MepHUsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI



OceH30ma. PU3MYECKUE CBOWCTBA apeHOB. XMMHYECKHE CBOWCTBA OEH30Ja M €ro TOMOJIOTOB:
peaknMyM 3aMelieHuss B OCH30JIbHOM KOJbIIE U YIJIEBOAOPOAHOM pajJuKaje, peaKiuu
IPUCOEANHEHUS, OKHCIIEHHE ToMoJioroB OeH3oina. IlpencraBieHne 00 OpHUEHTUPYIOLEM
NEHCTBUM 3aMecTHTeNiell B OEH30JbHOM KOJBIE Ha TMpUMEPE aJIKWIbHBIX PaUKaJOB,
KapOOKCUIIbHOM, TMAPOKCHIIBHON, aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB cTHposa. [lomumepusanus ctupona. CriocoObl MOayyeHUs! U IPUMEHEHNE
apOMaTHUYECKUX YIJIEBOJOPO/IOB.

[Ipuponnsiit ra3. [lonyrasie HedTsAHbIE Ta3bl. HedTh n €€ npoucxoxaenue. KameHHbII
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHIECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
MPUMECHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

I'enetnyeckas CBS3b MEXKAY PA3IUYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJOreHIIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO  pacTBopa wiEnouyu. BzaumonelictBue
JTUTAJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O METalIoOpraHMYecKUX COCAMHEHHSX.
Hcnonp30BaHre TallOTEHIIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpraHMYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METOJbl HM3YyUEHUs BEIECTB M MX IMPEBpAIlCHUN: H3ydyeHHUE
bu3nyecKuXx  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPa
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTHJIeHa C aMMHauYHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyX)EHUE YIiepo/ia U BOJAOpPOJa B OPTraHUYECKHX BEIECTBAX,
MOJlyueHUEe HTHIIEHA W H3Y4YCHHE ero CBOWMCTB, O3HaKomJieHHEe C Koyuiekuusamu «HedTte» u
«Yromp», ¢ oOpa3namMu TIUIACTMAcC, KAay4yKOB U PE3UHBI, MOJICIMPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOHBIX YIIIEBOIOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OqHOATOMHBIE CcUPTHL.. CTpoeHHe MoyieKyd (Ha MpUMEpe MeTaHojda H
sTa”ona). ['omonornyeckuit psia, obuias popmyna, H30Mepus, HOMEHKJIATypa U KIacCU(pUKAIIUA.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHbie CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHHs, Jerujparalu,
OKHCJICHHUS, B3aNMOJICHCTBUE C OPraHUYECKUMHU U HEOPTaHMYECKUMU KucloTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE CIUPTHI. JleiicTBHE 3TaHOa M METaHOJAa Ha OpPTaHHW3M 4YelIOBEKa.

CrrocoObl MOJIYYCHHA U MPUMEHCHUEC OJHOATOMHBIX CIIMPTOB.



[Tpocteie aupbl, HOMEHKIATypa U u3oMepusi. OcoOeHHOCTH (HU3HUECKUX U XUMUYECKUX
CBOJNCTB.

MHoOroaroMHble COUPTHI — ATWJIEHIVIMKONb U INUMLEpUH. PU3NYECKUE U XUMHUYECKHE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacTraBienue o MexaHu3Me
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBue Ha opranu3M denoBeka. CrocoObl MmoTydeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®usnueckue cpoictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcmdHOCTh (eHona. CrocoObl MONydeHHs] W MpPUMEHEHUEe QeHoma.
®enonopManbaeTHAHAS CMOJIA.

KapOonumnbpHble CcOeAMHEHHUS — aNbJIETHAbl W KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0OB M KETOHOB, oOmias ¢opmyina,
M30MEPUSL M HOMEHKJaTypa. PU3MYECKUE CBOMCTBA aJbJETUIO0B M KETOHOB. XHUMHYECKHE
CBOICTBa aNbJErWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIernJioB,
KaueCTBEHHBIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OAHOOCHOBHBIE NpefeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MUECKHE CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIe CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBONCTBA: KHCIOTHBIE CBOMCTBA, peakius 3Tepu(UKaLUU, Peakiuu C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
OcCOo0eHHOCTH CBOMCTB HEMpPEENbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT, AUKAapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThL. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psaa, obmas ¢popmysa, ©30MEepHsl U HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILEIOYHON Cpene.

Kupsl. Ctpoenue, ¢puznyecKkue U XMMHUYECKHE CBOMCTBA HUPOB: THAPOIIU3 B KUCIOU U
nienouHoi cpeae. OcCOOEHHOCTH CBOWMCTB KUPOB, COJEPKAIIMX OCTATKH HEMPEeAeNbHbIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpu1a Kak coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapaktepucTtuka yrieBojoB. Kiaccudukamus yrieBogoB (MOHO-, IU- H

noymcaxapuasl). MoHocaxapuapl: TJOKo3a, (pyKTO3a, Tajakros3a, pubo3a, Ie30KCHpHOO03a.



®duznyeckue CBOMCTBA M HaxokiaeHue B mpupoge. PortocuHTE3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHUPTOBBIX M  aJbJACTHIHON TIpYI, CIOUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHUE TIIOKO3bI, €€ 3HAueHHWE B JKU3HEACATEIHHOCTH
opranu3ma. Jlucaxapuupl: caxapo3a, MajbTO3a M JlakTo3a. BoccranaBinuBaromue Hu
HEBOCCTaHABIIMBAIOIIME JUcaxapuibl. ['uaponu3 nucaxapuaoB. HaxoxkaeHue B NpuUpoae U
npumenenue. llomucaxapunbl: Kpaxmaji, TJIMKOT€H M 1esuitonio3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJMKOT€Ha U IeJUTi0JIo3bl. Du3nueckre CBOMCTBA Kpaxmala M LEJUIIOJ03BI.
XUMHYECKUE CBOMCTBA Kpaxmajia: THAPOJIM3, Ka4eCTBEHHAs PEakKius C HOJOM. XHMHYECKHE
CBOMCTBA IICJUTIONIO3BI: TUAPOJIU3, MoJydeHrne 3pupoB 1euitono3bl. [ToHaTre 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

DKCIEepUMEHTAIBHBIE METO/Abl U3YUEHUSI BEUIECTB M MX MPEBPAILCHUI: paCTBOPUMOCTD
pPa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJCHCTBHE 3TaHOJIA C HATPUEM, OKHCICHHE STHJIOBOTO
CIIUpTa B aJbJIETU]I HAa PACKAJIEHHOM MEIHON MPOBOJIOKE, OKHCJIEHHUE HTUJIOBOTIO CIHUPTA
JUXPOMATOM Kajusi (BO3MOXKHO MCIIOJIb30BAaHUE BUCOMATEPUATIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaeruabl (¢ ruapokcuaom nuammuncepeopa(l) u ruagpoxcunom meau(ll)), peakmus roumnepruHa
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/ICHCTBUE
pacTBopa TiroKo3bl ¢ TuapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana C HMOJIOM, PCIICHHE
IKCIIEPUMEHTAIBHBIX 337124 110 TeMaM «CTIHupThl 1 GeHOIbD, «KapOoHOBEIE KUCTOTHL. CII0KHBIE
pUPBD».

A3oTcoaepxkaiiye OpraHnyecKkue coeIuHeHus

AMUHBI — OpraHudeckue TPOU3BOJHBIE amMMmuaka. Kiaccupukanus amMHHOB:
anndaTUYeCKue U apoOMaTUYECKHE; MEPBUYHbBIC, BTOPUYHBIE U TpeTuuHbie. CTPOECHHE MOJIEKYIL,
obmas ¢gopMyna, U3oMepusi, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMUIMPOBAHUE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMUHOB C a30THCTOH KucJIoTor. COoMU alIKMIaMMOHUS

AHWJIIMH — TPEICTaBUTENb aMHUHOB apomaTrudeckoro psjaa. CrpoeHue aHUJIMHA.
B3anmHoe BiausiHUME TPy aTOMOB B MoJeKyine aHuinHa. OCOOEHHOCTH XWMHUYECKHX CBONCTB
anunuHa. KauecTBeHHble peakiiud Ha aHWinH. CrnocoObl TMONy4YeHHUS | TPUMEHEHUe
amudarnyeckux aMuHOB. [lonyyeHne anunuHa U3 HUTPoOEH30Ma.

AmuHokucnotel. Homenknatypa u  wu3omepus. OTAelbHbIE MNPEICTABUTENN  O-
aMUHOKHCIIOT: TJIUIWH, ajaHuH. OH3HMYeCcKHe CBOMCTBA aMHUHOKHCIIOT. XMMHYSCKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEepHBIX OPTaHWYECKUX COEAMHEHUU, peakIus TOJUKOHICHCAIINH,
o0Opa3oBaHHe MENTUAHON CBs3H. bruonornueckoe 3HadeHHEe aMHUHOKHCIOT. CHHTE3 U TUIPOIH3

MENTHIOB.



benku kak npuponssle nonumepsl. [lepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OCNKOB: THUAPOJIN3, NEHATYpalus, KaueCTBEHHBIC PEaKIMU Ha
Oenku.

OKCIIEpUMEHTAIbHBIE METO/bl HM3y4YEHHUs BEUIECTB M UX IPEBPAILCHMI: PaCTBOPEHHUE
0enKkoB B BoOJie, JeHATypalus OEIKOB MPHU HarpeBaHUH, LIBETHbIE PEAKIMH Ha OEJKH, pelieHue
AKCIIEPUMEHTANIbHBIX 337a4 10 TeMaM «A30TCOJIEpKalllMe OPraHUYeCKHE COCIUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BricokoMosieKyJISIpHBIE COeINHEHUS

OCHOBHBIE MOHATHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEINEeHb MOJMMEpU3alMU, CpPeAHsss MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIUHEHUN — TOJIMMEPHU3ALIUS U TIOTUKOHICHCAIIUS.

[Tonumepuslie MaTrepuaibl. [1nacTmaccel (monuATUIIEH, MOJIMIPOIUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHUIIMETAKPUIIAT, MOJINKApOOHATHI,
nonvdTIIIeHTepedTanar). Y Trnu3anus u nepepaboTKa MIacTHKa.

DOnacToMephl: HATYpaJIbHBIM KaydyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBINH,
XJIOPOIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HatypasibHbIe (XJIOMOK, HIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[TormMepsl  crienmanbHOrO HazHadueHHWs (TeyioH, KeBlap, SJIEKTPOIPOBOISIINE
MOJIMMEPBI, OMopasiiaraeMble MOJUMEPHI).

DKCHepUMEHTAIbHBIE METOJbl U3YUEHHUS BEIIECTB U UX MPEBPALIECHUN: 03HAKOMIIEHHE C
oOpaslaMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, pelIeHue
AKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacmo3HaBaHue m1acTMacc U BOJIOKOHY.

Pacuérneie 3amaun.

Haxoxnaenue MoneKymsipHOMl (GOpMyNbl OpPraHUYECKOrO0 COEIWHEHHUS IO MacCOBBIM
JOJIIM ~ DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXKJICHHE MOJCKYIAPHON (OpMyIIbI
OpPTaHUYECKOTO COEAMHEHUS 10 Macce (00BEMY) MPOAYKTOB CTOPAHHUSI, IO KOJTUYECTBY BEIIECTBA
(Macce, 00bEMY) IPOAYKTOB PEAKIMU /WM MCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOMI
dbopMynbl OPTaHUYECKOTO BEIIeCTBA HAa OCHOBE €ro XHMMHYECKHUX CBOWMCTB WU CIOCOOOB
MTOJTYYCHHUSI, OTIPEJICIICHHE JIOJTH BBIXO/1a MPOAYKTA PEAKIINH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzaius MexnpeIMeTHBIX CBSI3€M MpU M3ydyeHUH opraHmueckod xumuu B 10 knacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaK U

HOHSITI/II\/’I, MOPHUHATHIX B OTACIIBHBIX MMPEAMETAX CCTCCTBCHHO-HAYYHOI'O IUKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC TOHSTHS: SBICHUE, HAYYHBIH ()aKT, THIIOTE3a, TEOpus,
3aKOH, aHaIW3, CHHTE3, KIacCHUpUKalUsi, HAOIIOJEHUE, M3MEPEHUE, DKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

@dusnka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJa, SHEPreTHUCCKHUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe COCTOSIHHE BEIIeCTBA, (PU3MUECKUE BEIUYHHBI,
€IMHHMIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: xnerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA MU TETEpOTPO(HBIA THUII TUTaHUA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCJKH,
YIIJIEBO/BI, XKUPBI, HYKIICHHOBBIC KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mosie3Hple NCKOMMaeMBbIE, TOTLTUBO.

TexHoyOTHs: TUIIEBBIE MPOAYKTHl, OCHOBBI PAIlMOHATHHOTO TMTAHUS, MOIOIIUE

cpeactBa, MaTcpualibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 kaacc

OO0mas 1 HeOpraHu4vecKasi XuMusi

Teopernyeckne 0CHOBBI XUMHUH

Atom. CocraB aTtoMHbIX saep. Xumuyeckuil smeMeHT. HM3otombl.  CtpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIC UYHMCIIA. DHEPreTHYECKHE YPOBHU U TOJYPOBHH.
Atomubie opOutanu. Knaccupukaius XHMUYECKHUX 3jeMeHToB (S-, p-, d-, f-amemenTsi).
PacnipesneneHne 31€KTPOHOB MO aTOMHBIM OPOHUTAISAM. DJIEKTPOHHBIE KOH(UI'ypallid aTOMOB
AJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH,
AIIEKTPOHHBIE KOHPUTYPALIUY HOHOB. DJIEKTPOOTPULIATENIBHOCTD.

[lepnonnueckuit 3akoH u Ilepuogudeckass cucrema XuMU4eckux diemeHToB .M.
MenneneeBa. CBsA3b NEPUOAMUYECKOTO 3akoHAa M [lepmonnyeckoil CHUCTEMBI XUMHYECKHX
DIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOKHBIX BEIIECTB MO TpyNIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

XuMmudeckasi CBsi3b. BHIBI XMMHUYECKON CBSI3M: KOBAJCHTHAs, MOHHAs, METAJIIMYECKAs.
MexaHu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U [uHa cBs3u. [lonsgpHOCTh, HaNpaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU cBs3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTpPOCHHMEM (Ha MpHUMEpe COECTUHEHHUH >IIEMEHTOB BTOPOTO

nepuo/a).



[IpenacraBnenne O KOMIUIEKCHBIX coelnHEHHsX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coefauHenuid. [lonsatue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMS. THUMBl KPUCTAIIMYECKUX
peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o gucnepcHbix cucrteMax. McruHHble pactBopbl. [lpencraBieHue o
KOJUTOMIHBIX pacTBopax. CrocoObl BBIpaKCHHS KOHIICHTPAIMH PAcTBOPOB: MaccoBas HOJS
BEILECTBA B pacTBOpE, MOJIsIpHAsl KOHLEHTpauusa. HacbllieHHble U HEHACHIIEHHBIE PAaCTBOPBIL,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. TpHBHAIbHBIC HAa3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX pEaKIUil B HEOPraHUYECKOM W OPraHWYecKOW XHMHU.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH COXPAHEHHS M MPEBpAIlCHUs SHEPruu IpU
XUMUYECKHX peakmusx. TeruioBble A((EKThl XUMHYECKUX peakiuil. TepMoXxmMmuueckue
ypaBHEHHUS.

CKOopocTh XMMHUYECKOH peakliu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOpoB. | oMOreHHbIE
U reTeporeHHble peakunu. Kataius u kataam3aropsl.

O6parumble u HeoOpaTUMble peakiuu. XuMHYecKkoe paBHoBecue. Koncranta
XUMHYECKOTo paBHOBecusi. DaKTOphI, BIMUSIONIME HA TOJOKEHHE XUMHUYECKOTO PaBHOBECHSI:
TEeMIIepaTypa, IaBJICHUE M KOHLEHTPAlMU BEIECTB, y4yacTBYIOIIUMX B peakuuu. [lpumnuun Jle
[TaTense.

Onektponutnueckas auccornuanusa. CuibHbIe M clla0ble  AIEKTpodauThl. CTeneHn
nuccormaiuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpasibHas, miernovyHas. BogopoaHbiid
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHOTr0 0OMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb H
BOCCTAHOBUTENb. [IpoIecchl OKHCIEHHMs] W BOCCTAHOBJIEHUS. BakHeWIne OKUCIUTEIH |
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO Oailanca. DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJAbl M3Y4YEHUs BEIIECTB U HUX MPEBpPALICHUN: Pa3I0KEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIU3aToOpa, MOJENM KPUCTAUIMUECKUX PEMIETOK,
MPOBEJCHUE pEeaKIMii HOHHOTO OOMEHa, OIpeACIICHHEe Cpelabl PAcTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu 1
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckass xumus



[Tonoxxenne HemeramnoB B Ilepumogmyeckoil cucreme Xxumuueckux snemeHtoB J[.H.
MengeneeBa W OCOOCHHOCTH CTPOCHHS HX aromMoB. (Dusnyueckue CBOICTBA HEMETAJUIOB.
AJToTponusl HEMETauIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa U yriaepoaa).

Bogopon. [lonyuenue, gusnyeckre u XMMUYECKHE CBOMCTBA: peaklUu C METaulaMd U
HEMeTaJlJIaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOMIMBHBIE 3JIEMEHTHI.

lanmorensr. Haxoxxenue B mpupojie, CrocoObl MOMydeHUs, (PU3HUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COEOUHEHUN.

Kucnopoa, o3on. JlabopatopHble W TMPOMBIIUICHHBIE CIIOCOOBI MOJTYYECHHUS KHUCIOPOAA.
®dusznueckue M XHUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopojga u o30HA. OKcHUIBI U
MEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupoje, CrocoObl moinydeHus, (U3HUYecKue U XUMUYECKUE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcua cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KHCTIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COEeIMHEHUI.

A3zor. HaxoxnaeHue B mIpupoje, CHOCOOBI MONy4eHUS, (PUINYECKHE U XUMHYECKHE
cBoicTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTas M a30THAs KHUCJIOTHI M WX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeauHEHUil. A30THbBIC
ynoOpeHusl.

®ochop. Haxoxnenue B mpupojie, CrocoObl MOmydeHUs, (GU3HUecKue U XHUMHUYECKHe
cBoiictBa. Dochuast u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue dpocdopa u ero coenunenuit. ocpopHeie ynodpeHus.

VYrnepon, HaxoxkiaeHue B mpupoge. AiorponHble Moaupukanuu. Duznyueckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcua yriaepona(lV), yronmpHas kucinota u €€ coiu. AKTUBMPOBAHHBIM Yroib, aacopOLus.
Oynnepensl, TrpadeH, yriaepoaHbie HaHOTPYOku. [IpumMeHeHHWe TIPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, cnocoObl ModydeHus, pU3nUecKrue U XUMHUYECKUe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUsI U ero
coequHeHnil. CTEeKJ0, €ro MoJay4YeHHe, BUIbI CTEKIIA.

[Tonoxxenne wMetamnoB B llepuoanueckoil cucreMe XHUMHYECKUX  JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI DIEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue duznyeckue

CBOMCTBA METAILJIOB. HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy u Texuuke. CIIaBbl METAIOB.



DNEeKTPOXUMHUYECKUN psAJ  HampspDKeHUH MetamioB. OOmmMe crmocoObl  MOTydeHUs
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYPrus, dJeKTpomeTaityprusi. [lonsitue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

Obmas xapakrepuctuka metramuioB |A-rpymnmsl Ilepuonnyeckoil cucTeMbl XUMUYECKUX
aneMeHToB. HaTpuii u xanumii: nmoiydenue, puandyeckue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

Oo6mas xapakrepuctuka MetauioB |IA-rpynmer [leprognueckoid CUCTEMBI XUMUYECKUX
9JeMEeHTOB. Maruuii ¥ KajblMil: mojdydyeHue, (GU3NYECKMe W XUMHYECKHE CBOICTBa,
IIPUMEHEHHE IPOCTHIX BEILECTB U X coequHeHM. JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMUHUH: TOTy4YeHHe, PU3NIECKUEe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHUU. AMQPOTEpHBIC CBOWCTBA OKCHAAa U THAPOKCHAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OObmiass xapakTepucTuka MeTaiioB nmobounsix moarpynn (b-rpymm) Ilepmomuueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

dusnyueckrue 1 XUMHUYECKUE CBOMCTBA XpOMa U €ro coeAnHeHUM. OKCUABI U TUIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHCIUTEIbHBIC CBOWMCTBA.
[lony4yeHnue u npuMeHEeHUE Xpoma.

@usznueckue M XUMUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHud. Bakueimme
coenurenus: Mmapranna(ll), mapranuna(lV), mapranma(VI1) u mapranua(VIl). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

dusnuecknue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAMHEeHUuN. OKCUIbI, THIPOKCUIBI
u conu xkene3a(ll) u xxeneza(lll). Ilonyduenne u npuMeHeHne xKeje3a 1 ero CIijIaBoB.

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA Meaum M €€ coenuHeHui. llomyyenue wu
IIPUMEHEHNE MEIU U €€ COCTMHEHU.

[uuk: momydeHue, (QU3NYECKHE M XUMHUYECKHE CBOHCTBAa. AMQOTEepHBIE CBOICTBa
OKCHJIa W THAPOKCHJA IIUHKA, THIPOKCOKOMIUJIEKCHI IHMHKA. [IpUMEeHEeHHe ILHWHKAa U €ro
COCTUHEHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB W HMX MPEBpAllCHHI: H3y4yeHUe
00pa3loB HEMETaJIOB, TOpeHHe cephl, (ocdopa, keneza, MarHus B KHUCIOpOJE, H3ydeHHE
KOJUIeKIMU «MeTayuibl M CIUIaBbl», B3aUMOJCHCTBHE MIEIOYHBIX M IIEJIOYHO3EMETbHBIX
METAJIJIOB C BOJAON (BO3MOYXKHO HCIIOJIb30BAHHE BUIEOMATEpUAIOB), B3aUMOJACHCTBUE LUHKA U
JKeJe3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoueld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB aJTIOMUHUS U LIMHKA C

pacTBOpaMu KHUCJIOT U HICJ'IO'-ICfI, PEIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM ((FaJIOFeHI)I)),



«Cepa u e€ coeluHEHUsI», «A30T U Gochop U UX COETUHEHUA», «MeTallIbl ITTaBHBIX MOATPYII»,
«MerTasbl TOOOYHBIX TTOATPYIIID.

XuMHus M KU3Hb

Posb xuMun B obecrieueHu yCTOMYMBOIO pa3BUTHA yesioBeuecTBa. [IoHsATHE 0 HAYUHBIX
METOJaxX IIO3HAHUS M METONOJIOTMH HAy4yHOro wuccienoBanus. Haydsble npuHOUIBL
OpraHu3alui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CLIOCOOBI MOMTYYEHHs BaKHEHIITNX
BEUIECTB (HA IpPUMEpE NMPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoja). IIpoMblnieHHbIe
CHoco0bl MOMYYEHUSI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nocneacTeus. Ponb xuMun B o0ecrie4eHnu 3HepreTuyeckoil 6e301acHOCTH.

Xumus M 310pOBbe 4YesoBeka. JlekapcTBeHHble cpencrsa. [IpaBwiia HMCnoab30BaHMSA
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

XUMHMsI TUIIU: OCHOBHbIE KOMIIOHEHTHI, MUILEBbIe 100aBKU. Posib xuMuu B obecrieueHun
MUILEBOH Oe30MaCHOCTH.

Kocmernueckne n mapdromepnsie cpenctBa. beitoBas xumwus. IlpaBuna Ge3omacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHUHU B IOBCEHEBHOMN KU3HHU.

XuMHsI B CTPOUTEIBCTBE: BaKHEHIIINE CTPOUTENbHbIE MaTepUaibl (LIEeMEeHT, OETOH).

XuMHs B CeJIbCKOM X03siiicTBe. OpraHudeckre 1 MUHepabHble y100peHuUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, Kpacku, CTEKJIO, KepaMmuka. Marepuaibl
JUIs DJIEKTpOHUKHM. HaHnoTexHONMOrMu.

Pacuérnbie 3amaun.

Pacuéthl: Macchl BemecTBa WM 00bEMa Ia30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaklMU BEIIEeCTB, Macchl (00bEMa, KOIMUECTBA
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEEeT NpUMECH, Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEakIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHJE pacTBOpa C
OIPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACcCOBOM JOIM YU MOJSPHOU
KOHIIGHTpAllUM BEIIECTBA B PAcCTBOpPE, JOJIM BBIXOJA IPOAYKTAa PEAKIHUH OT TEOPETHYECKU
BO3MOKHOTO.

Me:xXnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3€H NMPH U3ydeHUHU OOIIeH U HEeOPraHUYECKOM XUMHUM B
11 xnacce ocyuiecTBiseTCs Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHSITHH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHATHSA: SBJICHUE, HAY4HbIM (akT, TMIoTe3a, Teopus,
3aKOH, aHajh3, CHUHTE3, KiacCu(UKalus, TI[epHOAUYHOCTb, HaONIOJCHUE, W3MEPEHHUE,

SKCIICPUMCHT, MOJECJIb, MOACIIMPOBAHUC.



®uzuka: mMaTepus, MUKPOMHUpP, MaKpOMHUp, aTOM, B3JEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOIbI, PagOAKTHBHOCTh, MOJIEKYJIa, YHEPTreTUYECKH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3WYCCKUE BEIUYHMHBI, CIUHUIIBI
U3MEpEHUs, CKOPOCTh, SJHEPT U, Macca.

buonorus: kmerka, opraHu3M, -5KocucTema, Ouocdepa, meTabonu3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAeMBbIE, TOTINBO, PECYPCHI.

TexHonorus: XuMU4ecKasi MPOMBIIIJICHHOCTh, METAJULYPrusi, CTPOUTEIIbHbIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE TIPOU3BOJICTBO, THINEBAas MPOMBINUICHHOCTh, (apMareBTuIecKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX Mpenaparos, MIPOU3BOCTBO

KOHCTPYKIIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

IInanupyeMble pe3y/jbTaTbl OCBOCHHMS NPOrpaMMbl N0 XMMHH Ha YIJy0JeHHOM
YPOBHeE cpeiHero o0mero 00pa3oBaHus
JInyHOCTHBIE Pe3yJIbTAThI

B cooTtBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM IOAXOAOM B CTPYKTYPC JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUs IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpa3oBaHuUs
BBIJICTICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUICKON Tpa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSITENILHOCTH M CaMOOIPEEICHHIO;
HaJIM4Yue MOTHUBAllMM K  OOYYEHHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOACTBOBATHCA MNPHUHATBIMH B O6HIGCTB€ npaBujiaMM W HOpMaMH IOBCACHUA; HAJIUYUC
IPaBOCO3HAHUS, SKOJIOTUYECKON KYJIBTYpBhl; CIIOCOOHOCTh CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIE
TUTaHBIL.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHSI» OTPaKaOT CPOPMUPOBAHHOCTH
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JEeATENIbHOCTH 00yUaroluXcsl B MPOIecce peann3auu
00pa30oBaTeNbHON JAEATEIbHOCTH.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT chOPMHUPOBAHHOCTD
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JEeSATENIbHOCTH 00yUaroluXcs B MPOIecce peann3auu
00pa30BaTeNbHOM 1eATEeIbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpamIaHCKOTrO BOCIUTAHMS

0CO3HaHMs O00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IpaB U 00S3aHHOCTEH, YBa)KEHUS
K 3aKOHY U IIPaBOIOPSIAKY;

MNpEACTABICHUA O COLOUAJIBHBIX HOpMax W IIpaBUIaX MEKINMYHOCTHBIX OTHOIIIEHUH B

KOJITICKTUBEC,



TOTOBHOCTH K COBMECTHON TBOPYECKOU JIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIIOJITHCHUHU XUMHUUYCCKHUX SKCIICPUMCHTOB,

CHOCO6HOCTI/I IMOHMMaThb W I[PUHUMATb MOTHBBI, HAMCPCHU, JIOTUKY W aAPryYMCHThBI
JIPYTUX IPU aHAIKU3€ PA3IMYHbIX BUJIOB YUEOHOU IEeATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

HECHHOCTHOIO OTHOLICHHA K HCTOPUYCCKOMY MW HAYYHOMY HACJICAUIO OTE€4YCCTBECHHOU
XHAMUH,

YBaXKEHHsI K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKOTO MPUIOKECHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJUTENbHbIX HAOIIOJACHMUIA,
KPOMOTJIMUBLIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOSAHHOI'O TPpyAda y‘-IéHBIX " MPAKTUKOB,;

WHTEpeca W TIO3HABATEIHHBIX MOTHBOB B IIOJIYYCHHU U TIOCIEAYIOIIEM aHAIn3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'O IMTOBECACHUA,

CHOCO6HOCTI/I OLCHMBAThL CUTyallUHW, CBA3AHHBIC C XHMHWYCCKUMH SABJICHUSAMU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OILICHUBATHh CBOE MOBCACHHUEC W IIOCTYIIKH CBOUX TOBapHIHGﬁ C HO3I/IHHI>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB,

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEeH 370poBOoro M Oe3omacHOro olpas3a KU3HU, HEOOXOIUMOCTHU
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-I€CKOMy H IICUXUYCCKOMY 300POBbIO;

coOmro/ieHnst TpaBmil O6e30macHOro oOpaIleHusl ¢ BElIeCTBaMH B OBITY, IMOBCEIHEBHOM
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO M KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJIEICTBUN W HENPUITHS BPEIHBIX NMPUBBIUEK (YHOTPEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIIETOBATEIbCKOW JESTCIIEHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCATCILHOCTH,

YCTAaHOBKM HAa AaKTHBHOE Yy4YacTHE€ B PEHICHUH MPAKTUYECKUX 3a7ad COIUATbHON
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPAKTHYECKOMY H3ydeHHUIO0 NMPOQECcCHil pa3jIMdHOTO poJia, B TOM YHCIE Ha

OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWHU 110 XUMHU,



YBOKEHUSA K TPYY, JIIOJSAM TPyJa U Pe3yabTaTaMm TPYJI0BON JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIHHOW TPAECKTOpPUHU OOpa30BaHMS,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH O0IIIeCTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

9KOJIOTHYECKHU IIeTIECO00PA3HOTO OTHOLICHHS K TPUPOJIE KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHHUS TJI00AJILHOTO XapaKTepa dKOJOTHUECKHUX MPOOIIeM, BIUSHHUS YKOHOMUYCSCKUX
MPOIECCOB Ha COCTOSIHUE TPUPOJTHOM U COLIMATIBHOM Cpe/ibl;

OCO3HaHUs HEOOXOIUMOCTH UCTIOIB30BaHUS JOCTHKCHUN XUMHUH ISl PEIIICHHUS BOITPOCOB
PalMOHAIIBHOTO MTPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPHATHS ACUCTBUM, NPUHOCAILIMX BPEI OKPYKAIOIIEH NPUPOJHOU cpene,
YMEHHsI MPOTHO3UPOBATh HEOIAroNpuUsTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATh UX;

HAJIMYUST Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHUS, JKOJOTHYECKOM KYJIbTYphI, OINbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu U
00IIECTBEHHON TIPAKTHUKHY;

MOHUMAaHUS CHeMU(PUKH XUMHUM KaK HayKd, OCO3HaHUA €€ ponu B (HopMUpOBaAHUHU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUHU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIeM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU WU
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYUMOCTH XHMMHH JUIsl COBPEMEHHOW IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepHaIbHOU
KYJIBTYpBI, B PEIICHUH TI00ANBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOIA,
DHEPreTHUECKOM, MHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
0o0ecreueHnH yCIOBUN YCTIEITHOTO TPY/Ja U YKOJOTHYECKH KOM(DOPTHOM KUZHH KaKJIOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMaHHs CYIIHOCTH METOAOB ITO3HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJBL30BATh MONy4yaeMble 3HAHUSI IS

aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIUMX B HEM H3MEHEHUH,



yYMEHHUS JienaTh 000CHOBAHHBIE 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JTAHHBIX
C IIEIBIO MOYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XHMHUYECKHAE 3HAHUS JUIS PEUICHUS
po0JIeM B pealIbHBIX )KM3HCHHBIX CHTYAIUAX;

HWHTEpeca K MO3HAHMIO, UCCIICIOBATEIbCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH,

WHTEpeca K OCOOCHHOCTSAM TpyJda B pasduyHbiXx cdepax mnpodheccCruoHaATbHON
JIeITEIbHOCTH.

MeTtanpeaMeTHble pe3yJIbTAThI

MertanpeameTHble pe3yabTaTbl OCBOCHUS MPOTPaMMbl MO XUMHUU Ha YPOBHE CPEIHEro
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HAYUMBIC IS (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTMHAPHBIC
(MeXTpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLIECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

VHUBEpcaJdbHbIC  y4eOHbIC  jAciicTBHs  (TIO3HABATENbHBIC,  KOMMYHHKATHUBHBIC,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QPYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMATTbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYarolIUXCsi  UCIOJIb30BaTh  OCBOCHHBIE  MEKIMCIMILUIMHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YUeOHBIC JICHCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeamMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCATbHBIMU Y4EOHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENTFHO (DOPMYIHPOBATh M aKTyalM3HpPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPE/ICIIATh IENN JeATSIIbHOCTH, 3ajaBas IMapamMeTpbl U KPUTEPHH WX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

WCIIONIb30BaTh TMPH OCBOCHWU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISATH
XapaKTepHbIC TPHU3HAKU TIIOHATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh

COOTBECTCTBYIOIINE MMOHATHUA 1A 00BSICHEHHUS OTACJIBHBIX (baKTOB n ﬂBHeHHﬁ;



BbIOMPATh OCHOBaHMA M KPUTEPUM Ul KJIACCU(PHUKAIMKM BEUIECTB U XMUMHUYECKHX
peaKuuii;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIE, JAEAYKTUBHBIE, 0 aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh B IPOLECCE NMO3HAHUS UCIOJb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OopMyna, YypaBHEHHME XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHSATHh HAa3BaHHBIE MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

dbopMynHpoBaTh UENM W 3a7add  HMCCIENOBAHMA, HCIIONB30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/JICTh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHMS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTENIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHOM
pabore;

MPUOOpPETaTh OMBIT YYEHUYECKOW MCCIeA0BATEIbCKOM W MPOEKTHOW MAESITEeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJ0B [TO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATbCS B PpA3IUYHBIX HCTOYHMKaX HHGopManuu (HaAy4HO-TIOMYJIsSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble T1ocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

(dbopMynIpoBaTh 3alpochl U MPUMEHSATh pa3jIMYHblE METOAbl NpPHU IMOUCKE U O0TOOpe
nHpopmaIu, HeoOX0MMOM TSI BRIMTOJTHEHHUST YI€OHBIX 3a/1a4 OMPEICIEHHOTO THTIA;

pUOOPETaTh OMBIT MCIOIb30BaHU HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OPMY MpeACTaBlIeHUs HHPOPMALUK (CXEMBIL,

rpaduku, TuarpaMmsl, TaOJIULBL, PUCYHKU U IPYTHUE);



UCIOJIb30BAaTh HAy4YHBIH S3BIK B KAyeCTBE CPEACTBA IpH pPaboTe € XUMHUYECKOH
uHpOpMalKel: MPUMEHATh MEXKIpeIMeTHbIe ((U3NUYEeCKHe M MaTeMaTH4YecKhe) 3HaKu H
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISIIHOCTH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBI B XOZI€ JHaJIora W/WiIH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (DOPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITOTHEHHS
NPEeUI0KEHHOH 3a/1a4H;

BBICTYNATh C MPE3EHTALUel pPe3ylbTaTOB MO3HABATEIbHON JEATENbHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO MCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3aluy y4yeOHOro MpoekTa, u (OopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacCOBaHMSI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

PeryasTuBHbIe yHHBepcaibHbIe Y4eOHbI€ qelicTBHA:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYHIECTBIISTH CBOKO IMO3HABATEIBHYIO JEATEIHHOCTS,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npelaraéMblii alrOpuT™M JIEHCTBUN NpU BBIOJHEHUU YYE€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BBIOMpaTh Hanbosee 3(PPEKTUBHBINA CITOCOO MX PEIICHHs C YI4ETOM IMOJydeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IIpeameTHBbIe pe3yabTaThl

[IpenmeTHbIe pe3ybTaThl OCBOCHHUS MPOTPAMMBI TI0 XUMHUH Ha YIITyOJEHHOM ypOBHE Ha
YPOBHE CpeHEro OoOIIero oOpa3oBaHUsl BKIIOUAIOT crenupuyYecKkue I y4eOHOro mpeaMera
«XUMUS» HayyHble 3HAHUS, YMEHHs M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa30BaHUIO 3HAHUM, BUABI I€ATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMHEH. B mporpamme mo XMMHH NPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 110
roflaM U3y4eHHs..

10 knace

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHmdecKasi XUMHD OTPaXaroT:

C(OPMHPOBAHHOCTh TIPEJICTABICHUI: O MECTE€ W 3HAYCHWW OPTraHHMYECKOW XHMHHU B
CHCTEME E€CTECTBEHHBIX HAYK U €€ poJIM B 00ECIeUYeHUH YCTOMYHMBOTO PA3BUTHS YEIIOBEUECTBA B
peLIeHUH NPOoOJIeM SKOJIOTHYECKOM, SHEpreTHYecKOH M MUIEeBOM 0e30MacHOCTH, B Pa3BUTHU
MEIWIUHBI, CO3/IaHUM HOBBIX MAaTEpHajOB, HOBBIX HCTOYHHKOB DSHEPIHH, B OOECIICUYCHHU

paloHaIbHOIO MPUPOIONOIb30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYIbTYpbI



YEIOBEeKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0PDOBBIO U
MIPUPOJHOM CpeliE;

BJIAJICHUE CHCTEMOM XMMHWYECKUX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIINe
MOHATUS — XHUMHYCCKHI D3JI€MEHT, aToM, SAApO M 3JEKTpOHHas o0ojo4yka aroma, S-, p-, d-
aTOMHBIC OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHSI aToMa, THOPHAM3AIUsS aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BaJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEJET,
(GyHKIMOHAIBHAS TPYIA, PaJuKal, CTPYKTypHbIe (HOpMyJbl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJIETHBIC), M30MEpHUs CTPYKTYpHas M IPOCTPAaHCTBEHHAas (TeoMeTpHYECKas, ONTHYECCKas),
M30MEpbI, TOMOJOTHYECKUM Psii, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOA- U a30TCOJEpKallue
OpraHWYECKHUE COCAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIC
COCIMHCHUS; TCOPHUH, 3aKOHBI (mepuogudeckuii 3akoH JI. M. MeHueneeBa, TeOpUsl CTPOCHUS
oprannueckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpAaHEHUSI M TPEBPALEHUS DSHEPTUM TPH XUMHUYECKUX PpEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIIUe B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX SIBJICHHHA;, TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJWHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHUs, O B3aMMHOM BIIMSHHUM aTOMOB W TPYIIl aTOMOB B MOJIEKYyJaXx (MHAYKTHUBHBIN U
Me30MepHbIi 3 dekTri, opuenTanTsl | u |l poma); dakronormdeckne cBeIeHUS O CBOHCTBAX,
cocTaBe, MOJyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIIIUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTHUECKON MeATEeNbHOCTH YENOBEeKa, OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTO
MPOU3BOICTBA (Ha MpUMepe MTPOU3BOCTBA METAHOJIA, IepepadOTKU HEPTH);

chOPMUPOBAHHOCTh ~ YMEHHUMW:  BBIABIATH  XapakTEepHbIE  TPU3HAKK  TOHITHH,
YCTaHaBIMBATh WX B3aMMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOUIME IMOHATHUS MPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTraHUUYECKUX COCAMHEHUH;

c(OpPMUPOBAHHOCTh YMEHUM:

WCIIONB30BaTh XMMHUUYECKYIH) CHUMBOJIMKY JUISI COCTABJIICHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) POPMYIT OPraHUYeCKUX BEIIECTB;

COCTABJISITh YPABHEHUsT XHUMHMUYECKUX pPEAKUUMH M  PACKPBIBATh HUX CYIIHOCTH:
OKHCITUTEIIFHO-BOCCTAHOBUTENIBHBIX ~ PEAKIIUil  TIOCPEJCTBOM  COCTABJICHHUS  DJIEKTPOHHOTO
OayaHca JTHX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBIEHUS WX TOJHBIX U
COKpaII€HHbIX HOHHBIX YPABHEHMUIA;

M3TOTaBIMBATh MOJENM MOJEKYJ]1 OpPraHMYECKHUX BEIIECTB JUIsl WJUIIOCTPALMH UX

XUMHYCCKOT'0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;



C(OPMHPOBAHHOCTh ~ yYMEHHUH:  yCTaHAaBIMBaTh  HPUHAAJIECKHOCTD  HM3YYEHHBIX
OpPraHMYECKHUX BEIIECTB I0 HMX COCTAaBy M CTPOCHHUIO K ONpeNeNéHHOMY Kiaccy/rpyrie
COCIMHEHUH, JaBaTh UM Ha3BaHUs 1Mo cucrtemarndyeckoil Homenkiaatype (IUPAC) u npuBoautsb
TPUBMAJIbHBIE Ha3BaHMUs AJIS OTAENbHBIX IPEACTaBUTEIEH OPraHMYECKUX BEIIECTB (3TUJIEH,
alleTUIeH, TOJYyOJl, TJIULEPHH, STHIEHIINKOIb, (GeHol, (opMalbIeru, alueTaabIerull, aleroH,
MypaBbHHAs KHCJIOTA, YKCyCHasi KACJIOTa, CTEApUHOBAsA, OJICMHOBAS, MaJbMUTUHOBAS KHCIIOTHI,
[JIMIUH, aJaHWH, MallbTo3a, (PpyKTO3a, aHWIWH, TUBUHHI, H3OMPEH, XJIOPOMPEH, CTUPOJ U
Apyrue);

C(OPMHUPOBAHHOCTb YMEHHS OIpPENENIATh BHJ XUMHUYECKOW CBSI3U B OPraHUYECKUX
COeIMHEHUX (KOBaJICHTHAS! M MOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHUSI TEOPHU CTPOCHHSI OPTaHUYECKUX
BemecTB A. M. byrnepoBa a1 00bsiCHEHHs 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCT, YMEHHH XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (UBUYECKHE H
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINCH Pa3IMYHBIX KJIACCOB OPTaHNYECKUX BEUIECTB!
QJIKAHOB, LUKJIOAJIKAaHOB, AJKEHOB, aJIKaJMEHOB, AJKWHOB, apOMAaTUYECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJETU0B, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTMHEHUH M aMUHOB, aMHHOKHUCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHMH YPaBHEHUSMH COOTBETCTBYIOLIHX
XMMHUYECKHX PEAKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPXKJIaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COEJAMHEHHH OT KPAaTHOCTH W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb HCTOYHUKU YIIJIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAKTUYECKOE NPUMEHEHUE
MPOJIYKTOB MepepabOTKH;

Cc(OPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMH O ECTECTBEHHO-HAYYHBIX METOJax
NO3HAHUS — HaOJIOJIEHUHM, W3MEPEHHUH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

COPMHPOBAHHOCT, YMEHHUS TPUMEHSITh OCHOBHBIE ONEpaIlii  MBICTUTEIHHON
NEeSITETPHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHWe, CHUCTEMAaTH3alHiO0, BBISBICHHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€l — 7151 U3YUYEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUHM C MOHATUSAMHU
U TPEICTaBICHHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB sl 00Jee OCO3HaHHOTO

IMOHUMAaHH CYHIHOCTH MATCPUAIBHOTO €IWHCTBAa MHPA, UCIIOJbB30BATH CHUCTCMHBIC 3HAHUA I10



OpraHUYECKON XUMHUU IJisi OOBSCHEHUS U MPOTHO3UPOBAHUS SBJIECHUI, UMEIOIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMI: TMPOBOAUTH PACUETHl MO XHUMHYECKHM (GopMylIaM |
YPaBHEHUSAM XHMUYECKUX DPEAKIHM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHAIM3UPOBATh M OLIEHUBAThH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W TMPOM3BOJCTBEHHOM AESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUIX, CBSI3aHHBIX C XUMHEH;

c(OpPMUPOBAHHOCTh YMEHHUI: CAMOCTOATEIBHO IIAHUPOBATH U MPOBOJUTh XUMUUYECKUIN
SKCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYeCKUX BELIECTB,
pelIeHHe »HKCIEPUMEHTaJIbHBIX 337ad IO paclO3HABAHMIO OPraHWYECKUX BEILIECTB) C
coONrofieHreM TMpaBWil  0e30MacHOro  oOpalleHuss C  BellecCTBAMHU U J1TaOOPaTOPHBIM
o0opynoBanueM, (QoOpMyIUpPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
Pe3yNIbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHUIA:

coOIoAaTh MpaBuiIa SKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Ccpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS;

OCO3HaBaTh OMAaCHOCTh TOKCHYECKOTO JEWCTBUS Ha KMBbIE OPraHU3MBbl OMPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMblci nokazaresns [1/1K;

aHAJM3UpPOBaTh  11€J1€COO0pPa3HOCTh  NPUMEHEHHsS  OpPraHWYEeCKMX  BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIISATH IEJICHANPABICHHBIA MOUCK XHUMHUYECKOM
UHGOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTaBICHHON yueOHOMU
3agaden.

11 knace

IIpenmetHbie pe3ynabTaTbl OCBOGHHs Kypca «OOmas M HeOpraHudeckas XUMHs»

OTpPaXaroT:



C()OPMHUPOBAHHOCTb  MPEACTaBICHUM: O  MaTepuHaJlbHOM  E€AMHCTBE  MMpa,
3aKOHOMEPHOCTAX U ITO3HABAEMOCTH SIBJICHUU IIPUPOBI, O MECTE U 3HAYCHUU XMMHUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ poii B OOECIEYEHHH YCTOWYMBOIO Pa3BUTHS, B PEIICHUU IMPOOJieM
9KOJIOTUYECKOH, SHEPreTHUECKON U MUIIEeBON 0€30M1acHOCTH, B Pa3BUTUU MEAMLIMHBL, CO3JaHUU
HOBBIX MAaTepHalioB, HOBBIX HCTOYHHUKOB JHEPrud, B OOECHEYCHUM pPaLMOHAIBHOIO
IPUPOONOIB30BaHUSA, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeNIOBEKa, a TAKKE
IKOJIOTNYECKU OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO M IIPUPOIHON CPEIE;

BIIAJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0YKa aToMa, S-
, p-, d-aToMHBIE OpOHMTAIN, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, T'MOPHIM3ALM
aTOMHBIX OpOuWTasiel, HMOH, MOJEKyJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHMCIICHMs, XHMMHYECKas CBs3b (KOBAJEHTHAas, MOHHAas, MeTauIM4yecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAaKUus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTSHI,
ANEKTPOJUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  IIOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XMMUIECKON PEaKIH, CKOPOCTh XUMHUECKOM
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpUs 3SJIEKTPOJUTHUYECKOU
quccounuanuy, nepuoaudeckuii 3akon /[[.JM. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUS W NPEBPALEHUS YHEPTHM IIPU XUMHYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHWS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIEC IPEACTABICHUSA O CTPOCHUU BEILECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKUUH, TEPMOAMHAMHYECKMX W KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHUs, O XHMMHWYECKOM DPAaBHOBECUH, pacTBOpaXx U  JUCIEPCHBIX  CUCTEMAax;
(akToIOrMUECKUE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJy4YeHUH M 0€30IMacHOM HCIOJIb30BAHUU
BOXHEHMIINX HEOPraHWYECKHX BEIIECTB B OBITY M INPAKTUYECKOM NEATENbHOCTH YEJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

COPMHPOBAHHOCTh ~ YMEHHUH:  BBUIIBIATh  XapakTepHble  MPU3HAKU  TOHATHH,
YCTaHaBIUBATh WX B3aUMOCBA3b, KCIOJIB30BaTh COOTBETCTBYIOLIUE IOHATHS IIPU ONHUCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XUMHUECKYIO CUMBOJIUKY JJIsSi COCTaBICHUS
dopMyn BemIeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy

(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;



c(hOPMHUPOBAHHOCTh yYMEHHS OINPEACNATh BaJE€HTHOCTh W CTENEHb OKHCIICHHS
XUMHYECKUX OJJIEMEHTOB B COCIMHEHHSX, BHUJ XUMHYECKOM CBS3M (KOBaJCHTHAas, HWOHHas,
MeTaJuUIMuecKasi, BOJIOPOJIHAS ), TUIl KPUCTAINIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHA
XUMUYECKOW CBSI3W M TUIA KPUCTAUIMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIICNTOPHBII
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(hOPMUPOBAHHOCTh YMEHHI: KJIaCCU(UIIMPOBATh: HEOPTaHUYECKUE BEIIECTBA IO MX
COCTaBy, XMMHYECKHE PEaKIMU IO Pa3IW4YHbIM IpH3HAKaM (YHCIy W COCTaBy pearupyroimx
BEIIECTB, TEIUIOBOMY J((dEKTy peakuu, HW3MEHEHHUIO CTETNCeHEH OKHCICHUS DSJIEMEHTOB,
00paTHMOCTH, YYaCTHUIO KaTall3aTopa M JIPYTHE); CaMOCTOSTEIBHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU IS KIIACCU(PUKALUY U3YIaeMbIX BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

cOpPMUPOBAHHOCTh YMEHHUS pACKpbIBaTh CMBICH Mepuoaudeckoro 3akoHa J[. W.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTePHU30BaTh AICKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XHUMUYECKHX JJIEMEHTOB IEepBOro—4eTBEpTOoro mnepuosioB Ilepuogmueckon cucremsr J[.M.
MeneneeBa, UCNOb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPreTUUECKHUE MOTYPOBHUY,
«S-, p-, d-aromHBIC OpOWTAIN», «OCHOBHOE H BO30YXIEHHOE HDHEPIETUYCCKUE COCTOSIHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHUX OJJIEMEHTOB M WX
coeMHEeHUH 1o nepuojam u rpynmnam [lepuoguueckoit cucremsl J[. 1. MenneneeBa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DIEKTPOHHBIX 000JI0UEK;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHWMUYECKUE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U
MEXIy HEOPraHUYECKMMU BEIIECTBAMHU C IIOMONIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxuuii;

c(hOpMUPOBAHHOCTH YMEHHUSI PACKPHIBATH CYITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuil MOCPEICTBOM COCTABJICHHS SJEKTPOHHOTO OanaHca TUX peaklUid, peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHWH; peaxiuit
TUAPONIN3a; PEaKIUil KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA W
AITIOMHUHHS);

c(hOPMHUPOBAHHOCTh YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ yd4€ToM HX DSHEPreTMUYEeCKHMX XapaKTepUCTUK, XapaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON PEaKIMu B 3aBUCUMOCTU OT PAa3IMUYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIleHUs

XHMHUYECKOTO PAaBHOBECHUSI 1O BIUSHAEM BHEIIHUX Bo3nencTBuil (mpuHiui Jle [llatense);



C(OPMHPOBAHHOCTb YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEAKIUH, JIEKAIINE B OCHOBE
MPOMBIINIJICHHOT'O  TMOJTYYCHHA CepHOfI KHCJIOTBI, aMMMHAKa, 06H_[I/Ie HAaYYHBIC MPHUHIHAIIbI
XUMHYCCKUX IIPOU3BOICTB; I_IeJ'IeCOO6pa3HOCTb IMPUMCHCHUA HCOPTAaHUYCCKUX BCIICCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHUS PUCK-T10JIb3a;

C()OPMHUPOBAHHOCTh BIAJEHUS CHCTEMOW 3HAHHUH O METOJaX HAYYHOIO IO3HAHUS
SBJICHUM MPUPOJbI — HAOIOJIEHUE, U3MEpPEHUEe, MOJICIUPOBAHHUE, IKCIIEPUMEHT (peajbHbIA U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsI IPUMEHSATb 3TU 3HAHUS IPU
9KCHEPUMEHTAJIbHOM HCCIEIOBAaHMM BELIECTB M JJIA OOBSACHEHHUS XUMMUYECKUX SIBJICHHH,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIbHOCTU YEI0BEKa U B IOBCETHEBHOM JKU3HU;

C(bOpMI/IpOBaHHOCTL YMCHUSA BBIABJIATH B3aUMOCBA3b XUMHWYCCKUX 3HAHUU C MOHATHSIMU
U TPEICTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB sl 0ojee OCO3HAHHOTO
HNOHUMAaHMs MaTepUaAIbLHOIO €IMHCTBA MUDA;

C(OPMHUPOBAHHOCT YMEHMsI IPOBOJUTH PACUYETBl: C HCHOJIb30BAHUEM IOHITUN
«MaccoBasi JIOJISl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAS KOHIEHTPAIMS»; MAcChl BEUIECTBA MU
0o0béMa ra3a TO HW3BECTHOMY KOJHMYECTBY BEUIECTBA, Macce WIH O0O0bEMY OJHOTO W3
Y4YacTBYIOUIMX B PpEaKIUM BEIECTB; TEMJIOBOT0 3(pQeKkTa peaklyuu; 3Hau€HHs BOJOPOIHOTO
IoKa3aTessl pacTBOPOB KHCIOT M LIEJOYeH ¢ M3BECTHOM CTENEHbIO JUCCOLMUAIMU; MAacChl
(00BEma, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEaKIMH, €CIU OJTHO U3 UCXOIHBIX BEIIECTB JaHO B
BHJIE PacTBOpAa C OINpPEAECIEHHOW MAacCOBOM [JOJIEM pacTBOPEHHOIO BEIIECTBA WM [AHO B
n30bITKE (MMEET IPUMECH ); JI0JIM BbIX0J1a MPOIYKTA PEAKLUU; OObEMHBIX OTHOIIEHUI ra3os;

c(OPMHPOBAHHOCTh YMEHUH: CAaMOCTOSTENIFHO MJIAHUPOBATh U MPOBOJUTH XUMHUECKUI
AKCTIEPUMEHT (IIPOBEICHUE PEaKINii HOHHOTO OOMEHa, MOATBEPKICHNE Ka4eCTBEHHOTO COCTaBa
HEOPTraHMYECKUX BEIECTB, OMPEIECIICHIE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO MHINKATOPOB,
U3y4yeHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiuu, pelieHue
HKCIEPUMEHTANbHBIX 3a/1a4 1o TeMaM «Metamibl» u «Hemeramibl») ¢ coOMOAeHNEM MpaBHIl
Oe3omacHOro odOparieHus C BellecTBaMM U JabOopaTopHBIM 000pYyAOBaHHEM, (POPMYIHPOBATH
[eNb WCCICNOBAHUsS, TPEACTABISATE B PAa3UYHON (QopMe pe3ynbTaThl OKCIIEPUMEHTA,
aHaAJM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHUH: COOIII0/IaTh MPaBUIIA MOJIb30BaHU XUMHUYECKON MOCYI0H U
1abopaTOpHBIM 00OpPYIOBAHUEM, OOpAIEHUsI C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU
10 BBITIOJHEHUIO J1A0OPATOPHBIX XHMHYECKHX OIBITOB, JKOJOTHYECKH IIesIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIAOBOM JEATETBHOCTH B LEIAX COXPAHEHUS CBOETO 3/10POBbS,
OKpY’Kalolled NpUPOAHON cpelnpl W JIOCTHXKEHUs €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh
OITIaCHOCTh TOKCHYECKOI'O HeﬁCTBHH Ha JXHUBBIC OPraHU3MBbI OHpeI[eJ'IéHHI)IX HCOPTaHNYCCKUX

BEILIECTB, TOHMMas cMbIca nokazarens [TJIK;



c(hOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IICJICHAMPABICHHBIH TOUCK XUMHYECKOU
uHGOpPMALlUK B PA3IMYHBIX MCTOYHMKAX (HayuyHas W ydyeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoi HMH(popmanuu, MHTEpHET M Jpyrue), KPUTHUYECKH AaHAJIM3HPOBATH XHUMUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUH C MOCTaBICHHON yueOHOMU

3aa4en.

B (¢enepanpHBIX M PETrHOHANBHBIX TPOLEAYPAaX OICHKH KayecTBa OOpa3oBaHUs
UCTIONIB3YETCsl TMepedeHb (Komm(uKarop) pachpefesieHHbIX 10  KjlaccaM — IMPOBEPSIEMBIX
TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHON 00pa30BaTelbHOM MPOrpaMMbl CPEIHEro

O6H.I€1"O 06p330BaHI/I${ 1 DJICMCHTOB COACPIKAHUSA 11O XMMHUHU.

[TpoBepsiembie TpeOOBaHUS K pe3ylibTaTaM OCBOSHHS OCHOBHOM

oOpazoBarenbHOM mporpammsl (10 kiaacc)

Kon [IpoBepsiemblie TpeAMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBareIbHON MPOrpaMMBbI CPEIHEro O0IIeTr0 00pa30BaHUs
pe3yabTrara
1 TeopeTnueckre OCHOBbI OPraHMYECKOW XUMUU
1.1 ChopMupoBaHHOCTh MPEACTABICHUI O XHUMHUYECKOM COCTaBISIONIEH

€CTECTBCHHOHAYYHON KapTHHBI MUpPA, POJIU XMMWH B IO3HAHWUM SBIICHUU
NpUpPOJbl, B (OPMUPOBAHUM MBIIUIEHUS M KYJIBTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW  TpaMOTHOCTH,  HEOOXOIMMOW  Ais  pelleHus
MPAKTUYECKUX 33/7a4 M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOLICHMS K

CBOEMY 3/I0POBBIO M IPUPOTHOM cpefe

1.2 Brnanenune cucremMoil XMMHMYECKHMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATr a0 IINe MOHATHUSA (Monexyna, BaJIEHTHOCTb,
QJICKTPOOTPULATCIIBHOCTb, CTCIICHL OKMCIICHHA, XUMHUYCCKaA CBA3b, MOJIb,
MOJISIpHAasE ~ Macca,  MOJIApHBIH  00BeM,  YIJIEPOIHBIA  CKEJET,
(byHKIHOHATBHAS rpynna, paaukan, u3oMepusi, H30MEPHI,
TOMOJIOTUYECKUNA  Psii, TOMOJIOTH,  YIJIEBOAOPOABI, KHUCIOpPOA- U
a30TCO/EPXKALUE COENMHEHHUs, OWOJNIOTUYECKHM AaKTHBHBIE BEIECTBa
(yrmeBompl, KHUpBI, O€NKH), MOHOMEpP, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,

BBICOKOMOIJICKYJIAPHBIC COCI[I/IHCHI/I}I); TCOpHUU W  3aKOHBI (TeOpI/IH




XMMHUYECKOTO CTPOEHMsI opraHumdeckux Bemects A.M. bByrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XUMHUH, (AKTOJIOTHYECKHE
CBEICHMsI O CBOMCTBAaX, COCTaBe, IOJIY4eHUH U  0e30MacHOM
HCIIOJIb30BaHUM BAKHEUIINX HEOPTAaHUYECKUX U OPIraHMUYECKHUX BELIECTB B

OBITY U IPAKTUYECKOM JIeSITETbHOCTH YeJIOBEKA

1.3

ChopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKKA TOHATHH,
YCTaHABIMBaThb MX B3aUMOCBA3b, HCIOJIB30BaTb COOTBETCTBYIOIIME
IOHATHSL TPU  OINHUCAHUU  COCTaBa, CTPOEHUS UM  IPEBPALCHUN

OpraHNn4€CKUux COCI[I/IHGHI/II\/'I
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c(OpMUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY JJIs
COCTaBIICHUS ~ MOJIGKYISIDHBIX W CTPYKTYpHBIX  (pa3BepHYTOH,
COKpamieHHOH) (GopMysl  OpPraHMYeCKMX  BEMIECTB H  ypaBHEHUU
XUMUYECKUX PEaKIUi, WU3rOTaBIMBATH MOJEIN MOJEKYJI OPraHU4YEeCKUX
BEIIECTB JI WJUIIOCTPAIMM HMX XUMHYECKOTO M TMPOCTPAHCTBEHHOTO

CTPOCHHA

1.5

CdhopMupoBaHHOCTD YMEHUI yCTaHaBIIMBaTh MPUHAICKHOCTD
W3YYCHHBIX OPraHWYECKHX BEIIECTB 10 WX COCTaBy W CTPOCHHUIO K
onpeeeHHOMY Kiaccy (TpyIre) coeaquHeHun (YIIeBOJOPOIbI, KHCIOPOL
M a30TCOZAEpIKAIINe COCAMHEHUS, BBICOKOMOJICKYISIPHBIE COCIMHEHUS),

JaBaTh UM Ha3BaHUs Mo cuctemarndeckor HomeHknarype (IUPAC)

1.5

Cq)OpMI/IpOBaHHOCTL YMCHHA OIPEACIATE BUABI XUMHYECKON CBSA3H B

OpPraHN4YC€CKUX COCANHCHUAX (O,I[I/IHapHBIe )51 KpaTHLIe)

1.6

C(i)OpMI/IpOBaHHOCTB YMCHUSA NPHUMCHATH: IMOJIOKCHUA TCOPUHU CTPOCHUA
OpraHU4YCCKUX BCLICCTB AM. EYTJ'IepOBa AJIA OOBSICHEHUSI 3aBUCHMOCTH
CBOMCTB BEIICCTB OT MX COCTaBa U CTPOCHHS, 3aKOH COXPAHCHUA MACChI

BC€IICCTB

VYrneBomopossl. Kucnopozconepkaiine 1 a30TCoIepKaIue OpraHnuecKie

COEIMHEHMS. BBICOKOMOJIEKYIISIPHBIE COEIUHEHNUS

2.1

ChopMupoBaHHOCT, YMEHUW TNPUBOAUTH TpPUBHUAJbHBIE  HA3BaHUS
OTIENIbHBIX OpPraHMYECKHX BEIIeCTB (ITHJIEH, MNPOMHIIEH, alleTUJIeH,

OTWJICHITIUKOJIb, TJIMOCPUH, (I)CHOJ'I, (I)OpMEUIBIlCI‘I/IJI, ancTalabacrui,




MypaBbUHAsl  KHCIOTA, YKCyCHas KHUCJIOTa, OJEHUHOBas  KHUCIOTA,

CTeapuHOBas KUCIIOTA, ITII0K03a, PPYKTO3a, Kpaxmall, LIeJUTI0JI03a, TIIUIUH)

2.2

ChopMHupOBaHHOCT, yMEHUU  XapaKTEpPH30BaTh COCTAaB, CTPOCHHE,
¢u3nYeckne W XUMHYECKHE CBOMCTBA THIIMYHBIX IPEICTAaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHX BEINeCTB (METaH, STaH, STHJICH,
MpONUJICH, aleTwieH, OyramueH-1,3, werunOyramuen-1,3, OeHzodn,
METAHOJ, 9TaHOJ, JTUJICHIIIUKOIb, TIUIEPHH, (EHOJ, aleTaabIeTu],
MypaBbHHasE M YKCYCHas KHUCJIOTBI, IJIFOKO3a, Kpaxmall, LeJUIioj03a,

aMHHOYKCYCHasl KUCJIOTa)

2.3

ChopMHUpOBAaHHOCT YMEHHSI WILTIOCTPUPOBATh TE€HETHYECKYIO CBS3b
MEXIy TUTUYHBIMU MPEICTAaBUTENIIMU PA3IUYHBIX KIACCOB OPraHMYECKUX
BEIIECTB YPAaBHEHMSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHi ¢

HCIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMY

2.4

CdopmMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHUKH
YIJICBOJIOPOIHOTO CHIPbs (HE(PTh, MPUPOMHBIN Ta3, Yroib), CIOCOOBI WX

nepepaboTKU U MPaKTUYECKOe TPUMEHEHNE IPOIYKTOB MepepadoTKu

XUMHUA U KU3Hb. PacueTsl

3.1

CdopMupoBaHHOCTH YMEHHUHM BIAJETh CHUCTEMOW 3HAHUNW 00 OCHOBHBIX
METOZAaX HAyYHOIO ITO3HAHWSA, HUCIIOJB3YEMBIX B XMMHUM IpU H3YYEHUU
BEIIECTB M XUMUYECKUX SIBICHUI (HaOII0IeHUE, U3MEpEHHUE, SKCTIEPUMEHT,
MOJICTTUPOBAHMUE), HCIIOJNB30BaTh CHCTEMHBIC XUMUYECKHE 3HAHUSA IS
NPUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsIX, CBA3aHHBIX C

BCIICCTBAMH U UX IPUMCHCHUCM

3.2

CpopMupoBaHHOCT, ~ YMEHHM  COONMIOAATh  TMpaBUJia  TOJB30BAHMS
XUMHUYECKOH MOCyI0i U 1a0opaTopHBIM 000pYAOBaHUEM, a TAKXKE MPaBUIIa
oOpaiieHusi C BEIIeCTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO

BBITTOJTHCHHIO J'Ia60paTOpHI)IX XUMHNYECKUX OIIBITOB

3.3

ChopMHupOBaHHOCT, YMEHHH TMJIAHUPOBATh U BBITIOTHATH XUMHUYECKUN
AKCIIEPUMEHT (TpPEeBpaIeHUs] OPTraHMYECKHUX BEIIECTB IMPH HarpeBaHUH,
MOJTYyYECHHE ATUJICHA M W3YYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEaKIUU

OpraHn4YC€CKUX BCHICCTB, NCHATypalHud OcIKOB IpU HArp€BaHWH, LIBCTHLIC




peakiu OeKOB) B COOTBETCTBUM C IMPAaBUJIAMHM TEXHUKU OE30MACHOCTH
npu  OOpallleHnd ¢ BEIIeCTBAMH U JIaDOpaTOPHBIM 00OPYIOBaHUEM;
MPEICTABIATh PE3YJAbTaThl XUMHUYECKOTO KCIIEPUMEHTa B (pOpME 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX pPEAKIHid W (OPMYIUPOBATH BHIBOILI HA

OCHOBE THX PE3yIbTaTOB

3.4

ChopMHupOBaHHOCTH YMEHHH MPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bE€Ma, KOJMYECTBA HMCXOIHOTO BEIIECTBA WU
MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3

HUCXOJHBIX BCUICCTB UJIU ITPOAYKTOB peaKHI/II/I)

3.5

ChopMHupOBaHHOCT YMEHHH KPUTHUECKH aHAIU3UPOBATh XUMUYECKYIO
MH(OPMAIUIO, MOJIyYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB (CPEACTBa MacCOBOM

nHpopManuy, ceTh IHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTh ~ YMEHUH  CcOOMOIaTh  IpaBHa  SKOJOTHMYECKU
1eJ1IeCO00pa3HOTO MOBEACHHS B OBITY M TPYIOBOW AEATEIHHOCTH B IIEISAX
COXpPaHEHUsI CBOEr0 3J0POBbs M OKPYXKAIOUIEHM NPUPOAHON CpEnsbl,
OCO3HABAaTh OIACHOCTb BO3/IECHUCTBUS HA KUBBIE OPraHU3MBbl OIPEIECIICHHBIX
OpPraHMYECKUX BeIecTB, MoHuUMas cMbich nokasarensa [1JIK (nmpepensHO
JOMYCTUMOW  KOHIIGHTpPAllUM), TOSACHITH Ha TMPHUMEpPax  CIOCOOBI
YMCHBUICHUA U MPCAOTBpAICHUSA UX BPCIAHOI'O BOS}IGﬁCTBHSI Ha OpraHusm

YCJIOBCKa

IIpoBepsiembie snemMenTsI coaepkanus (10 kiacce)

Kon

[IpoBepsiemMblil SIEMEHT COEPHKAHUS

TeopeTnueckre 0CHOBBI OPraHU4ECKOW XUMUH
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Hpez[MeT OpFaHI/I‘leCKOﬁ XUMHHU: €€ BO3HUKHOBCHUC, PA3BUTUC N 3HAYCHHUC B
IMOJIYYCHHHN HOBBIX BCHICCTB W MATCpPHUAJIOB. TeopI/Is[ CTPOCHHUA OPraHUYCCKUX

coeauHennii A.M. byTiiepoBa, €e OCHOBHBIE TTOJIOKEHUS

1.2

CrpykrypHble (GOpMYNIbl OpPraHMYeCKHMX BelIecTB. [OMOJOrHs, H30Mepusl.
XUMHYECKasl CBA3b B OPraHUYECKUX COCIMHEHMSAX - OAMHAPHBIE W KpPAaTHBIC

CBA3U. HpeﬂCTaBHeHI/IC 0 KJ'IaCCI/I(I)I/IKaLII/II/I OpPraHn4CCKUX BCIICCTB




1.3

Homenkinarypa oprannueckux COeAMHEHUM (CHCTEMaTH4ecKasl) 1 TPUBHAIIbHbBIC

Ha3BaHUS BaXKHEHIIIMX HpCﬂCTaBHTCHCﬁ KJIaCCOB OPraHU4C€CKUX BCHICCTB

Yrnesonopozasl

2.1

AJKaHBl: COCTaB U CTPOEHHME, TOMOJIOTMYECKMH psii. Meran u 3TaH -
MPOCTEHINE MPEICTABUTEIN AJIKAHOB: (U3UUYECKHE U XUMHUYECKUE CBOWCTBA
(peakuuu 3aMeIleHUs U TOPEHMsI), HAXOXJIEHUE B IMPUPOJE, IOIy4YeHUEe Hu

IIPUMEHECHUEC

2.2

AJKeHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKMH psAld. OTUJICH M IPONWIEH -
NPOCTEHINE MPEICTABUTEIN AJIKEHOB: (U3UYECKHE U XHUMHYECKHE CBOKCTBA
(peakuuu THIPUPOBAHMS, TaJOI€HUPOBAHUSA, TUApPATAllMM, OKHUCIECHUS U

HOJ'II/IMepI/IBaI_II/II/I), IMNOJIY4YCHUC U [TPUMCHCHUC

2.3

Ankanuensl: OyrtagueH-1,3 u wmerunOyraauen-1,3: cTpoeHHMe, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuus nonumMepusanuu). [lomyuenue cMHTETUYECKOTO

KaydyKa U PE3HUHbI

2.4

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psill. ALIETHIIEH -
IPOCTEHINI TpeICcTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (U3UYECKUE WU
XUMHUYECKHE CBOMCTBA (pEeaKIUK THIPUPOBAHMUSI, TaJIOT€HUPOBAHUS, TUAPATALINH,

TOpEeHHUsl), IOJTyUeHHE U TPUMEHEHNE

2.5

Apenbl. benzon: coctaB, cTpoeHHe, (U3MUECKHE M XUMHUYECKUE CBOWCTBa
(peakuuu raJoreHUpOBaHUS U HUTPOBaHUS), MOIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (U3MYEeCKMe W XUMHMYECKHE CBOMcTBa  (peakiuuu
raJJOTeHUPOBAaHUS M HUTPOBAHHUSA), IMOJydeHHE U TNpUMEHeHHe. TOKCHMYHOCTh
apeHoB. leHeTmueckass CBS3b MEXIYy YIIEBOAOPOAAMH, NMPHUHAJIEKALIUMH K

Pa3JIMIHBIM Ki1acCcaM

2.6

[IpuponHbie HCTOYHUKH YTIIEBOOPOOB. [IpupoaHbiii ra3 u NomyTHbIE HEPTAHBIE
ra3el. Hedtp u ee mpoucxoxaenne. CriocoObl mepepaboTKu HePTH: MEeperoHkKa,
KPEKUHT (TepMUYECKHH, KaTaauTuyeckuil), mupoiu3. [IpoaykTsl mepepaboTKu
He(TH, UX NPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITy. KameHHBIH yromns u

MIPOAYKTHI €ro nepepaboTKu

Kucnoponconepxaiiye opraHuueckie CoeIMHEHus




3.1

[IpenenpHBIE OMHOATOMHBIE CIUPTHI. METAaHOI M 3TAHON: CTPOEHUE, (PU3HUECKHE
U XUMHUYECKHE  CBoOicTBa  (peakIMM ¢  aKTUBHBIMH  METaJUIAMH,
raJIoreHOBOAOPOAAMH, TOpEHHE), MpUMEHEeHHe. BomoponHble CBSI3U MEXAy
MOJIEKyJaMH CIIUPTOB. J[elicTBME MeTaHoJIa M 3TaHOJIa Ha OpraHU3M YeJIOBEKa.
MHOroaToMHbI€ CIUPTHL. DTUICHIIIUKOIL U TIIHUIEPHH: CTPOCHHE, PUINICCKUE U
XUMHUYECKHE CBOMCTBa (B3aUMOJCICTBHE CO  IIETOYHBIMU  METaJUIaAMH,
KaueCTBEHHAs pEeaKIMsi HAa MHOTOaTOMHBIE CHUPTHI). JlelicTBME Ha OpraHusm

YCJIO0BCKa. HpI/IMeHeHI/IC TN eprHa U STUJICHITIMKOJIA

3.2

denoi: CTPOCHHUE  MOJICKYIIBI, (bl/ISI/IIICCKI/Ie H XHMHYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenue penona

3.3

Anpaeruipl ¥ KeToHbl. DopManbaeru, aneTaabIerua: CTpoeHue, Pu3ndeckue u
XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCJICHHS U BOCCTAHOBJICHHS, Kau€CTBEHHBIC

peakuun), noJy4eHue U NpuMeHEeHUe

3.4

OnHOOCHOBHBIE MpeniebHble KapOOHOBBIE KHUCIOTHl. MypaBbuHAsi U YKCYCHas
KHUCIIOTBI: CTPO€HHUE, (PU3NUYECKHE W XMMUYECKHUE CBOMCTBa (CBOMCTBa, 0OIIME
Ul KJjacca KHCIOT, peakiust STepuuKaluu), IMOJydeHHEe U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KHCJIOThl KaK MPEJCTABUTENIN BBICIIUX KapOOHOBBIX

KHCIOT. Mbljia KaK COJIH BBICIIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC IICIXCTBHC

3.5

Crnoxnble 3(UPHl KaK MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. ['MAPONHU3 CIONKHBIX
a¢upoB. Kupsl. 'unponus xupos. Ilpumenenue xupos. buonoruueckas poib

KHUPOB

3.6

VYreBoabl: cocTaB, Kiaccu(UKalUs YIIIEBOJOB (MOHO-, TU- U IMOJIMCAXAPHUJbI).
I'moko3a - mpocTedimuii MoHOcaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI,
¢u3nyeckre U XUMHMUYECKUE CBOMCTBA (B3aMMOJCHCTBHE C TMIPOKCHIOM MeEAu
(IT), okucnenne aMmMuavyHbIM pacTBOpoM okcuna cepedpa (I), BocctaHoBieHUE,
Opo’keHUE IJIIOKO3bl), HAXOXKJIEHUE B MpPHUpOJE, NMPUMEHEHHE, Ouosiornyeckas
poib. ®otocunres. Opykro3a Kak U30Mep ITIOKO3bl. Kpaxman u 1emono3a Kak
npupoaHbie noiauMepbl. CTpoeHue Kpaxmaja W Ie/UItoi03bl. Du3nueckue H

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIN3, KadeCTBEHHAsI peaKLus ¢ HOA0M)

A3OTCO,Z[Cp)KaH_II/Ie OpraHU4YCCKUC COCANHCHUA

4.1

AMMHOKHUCIOTBI Kak aM(I)OTCpHBIe OpraHU4YC€CKUC COCIUHCHUS. dusznueckue u




XMMHUYECKHE CBOMCTBA aMMHOKMCIOT (Ha mpuMmepe IHIMHA). buonorndeckoe

3HAYCHUEC aMHUHOKHCIIOT. HeHTI/II[BI

4.2

benku Kak npUpOIHBIE BBICOKOMOJIEKYIIApHBIE coeauHeHud. llepBuunas,
BTOpUYHAS U TPETHUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:

THAPOJIN3, J€HATypalusd, KAHCCTBCHHBLIC PCAKIIUN HA Oenku

BBICOKOMOJ'IGKy.]'ISIpHBIC COCOAUHECHUA

5.1

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOJICKYIIAPHBIX COG,Z[HHGHHIZI MOHOMCD,
IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJITUMCPU3AIUU, CPCAHASA MOJICKYIIAPHAA
macca. OCHOBHEIC MCTOAbI CHHTC3a BBICOKOMOJICKYIAPHBIX COCIUHCHUIN -

ImoJIMMEpHr3alna U NOJIMKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHbIE METOJbl M3y4eHHUS BELIECTB M UX IpPEeBpallleHui:
O3HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay41YyKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOSHHSI OCHOBHOM

obpazoBarenpHOM nmporpamMmsl (11 Kmacc)

Kon

[IpoBepsiemble MpeMETHBIE PE3YJIBTaThl OCBOCHUSI OCHOBHOM

IIpOBEPACMOTr0 06p330BaTeHLHOﬁ porpaMmbl CpEAHETO O6H.[CFO 06pa3OBaHI/I5{

pe3yibTara

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHH
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Bnagenue cuctemoli XUMHYECKMX 3HAHMI, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraroIue MOHATHS (XUMUYECKUH AJIEMEHT, aToM, dJIEKTPOHHAs
000J104Ka aToMa, s-, P-, d-3JIeKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYIIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIILHOCTD, CTENIEHh OKUCIICHUS, XHMHUYECKast
CBSI3b, MOJIb, MOJIIpPHAsT Macca, MOJSIPHBI O00bEeM, KpUCTaJIn4decKas
penieTka, THUIIBI XUMHYECKHIX peaxiuit (OKHCITUTENBHO-
BOCCTAHOBHUTCIIBHBIC, JK30- MW OHIAOTCPMHUUYCCKHE, PCAKIIMKM HWOHHOI'O
oOMeHa), pacTBOpP, AJICKTPOJUTHI, HEIIEKTPOJUTHI, DICKTPOTUTHUCCKAS
JUCCOIMAIUS, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOM

pcaknuu, XHMHUYCCKOC paBHOBCCI/IC); TCOPHUU U  3aKOHBI (TCOPI/ISI




ANEKTPOJIUTUYECKONM  aucconmaunu, Ilepuogmueckui  3akoH  J[.H.
Menpeneena, 3aKOH COXpaHECHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (DAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHUH U O€30IaCHOM HCIOJIb30BAHUHM  BAKHEHIIIHX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW JEATEIHHOCTH

YCJIO0BCKa

1.2

ChopMUpOBaHHOCTh YMEHUH BBIABIATH XapakTepHbIE MPHU3HAKU U
B3aMMOCBA3b M3YYCHHBIX IIOHSATHM, IPUMEHATH COOTBETCTBYIOILHE
MIOHSATHSL ITPU ONMCAHUU CTPOCHMSI U CBOMCTB HEOPraHUYECKUX BEUIECTB U
UX IpEeBpallcHUM; BBIABIATH B3aUMOCBA3b XUMHUYECKMX 3HAaHUHM C

MOHATUAMU U MPCACTABICHUAMU APYIUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Brnanenue OCHOBHBIMHM METOJaMHM HAy4YHOTO TIO3HAHHUS BEIIECTB U
XUMUYECKUX  sBJIICHUW  (HAOMIOJEHUE, UM3MEpPEHHE, OIKCIEPUMEHT,

MOJICIIUPOBAHUE)

1.4

CpopMUpOBaHHOCT yYMEHHH OMNPENEISATh BaJCHTHOCTh U CTEICHb
OKHCJICHUSI XMMHUUYECKHUX JJIEMEHTOB B COCAMHEHMAX PA3JIMYHOIO COCTaBa,
BUJ XMMHYECKOW CBSi3M (KOBaJeHTHAs, WOHHAasA, MeTaJlIn4eckKas,
BOJIOPOJIHAsI) B  COCAWHEHUSAX, THUIN  KPUCTAJUIMUYECKOW  PEIIETKH
KOHKPETHOTO BEILIECTBA (aromHas, MOJIEKYJIIpHAS, VMOHHaA,

METAJIIINYC CKaSI)

1.5

Cq)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIPEACIIATE XapaKTCp CpPpEeAbl B BOIAHBIX

pacTBOpax HCOPraHNICCKUX CO€OUHEHUH

1.6

CdopmupoBaHHOCTh YMEHHUS KJIaCCU(UIIMPOBATH XUMUYECKUE PEAKITUH TIO
pa3NMYHBIM TpU3HAaKaM (YHUCIYy W COCTaBy pearupyrollux BEIIEeCTB,
TeroBoMy d(hdexTy peakiuu, HW3MEHEHUIO CTENEeHEW OKHUCICHUS

AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YIaCTUIO KaTaan3aTopa)

1.7

CdopMHpOBaHHOCTh YMEHUIN COCTaBIATh YPAaBHEHUS PEAKIUil pa3INdHbIX
TUIIOB, TIOJHBIE U COKpAIlleHHbIE YpaBHEHMsI PeakIuil MOHHOTO oOMeHa,

YUYUThIBad yCJIOBUA, IIPU KOTOPBIX 3THU PCAKIIUU UAYT 10 KOHIIA

1.8

ChopMupoBaHHOCT, YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE

Ka4eCTBEHHBII CoCTaB Pa3JIMIHBIX HCOPraHNYCCKUX BCIICCTB,




pacrio3dHaBaTb OIBITHBIM MNOYTEM HWOHBI, HNPUCYTCTBYIOIIHC B BOJIHBIX

pacTBOpax HEOPTaHUYECKHUX BEIIECTB

1.9

ChopMHpPOBAaHHOCT, YMEHHUW pPACKPBIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOIO

OaylaHca 3TUX pPeaKIHi

1.10

ChopmupoBaHHOCT, ~ yMEHUH  OOBSICHATH  3aBHUCHUMOCTh  CKOPOCTHU

XUMHUYECKOM peakluy OT Pa3InYHBIX (PaKTOPOB

1.11

ChopmupoBaHHOCT, ~ yMEHUH  OOBSCHATH  XapakTep  CMEIIEHUs
XUMHUYECKOTO DPABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUSA

(mpunnun Jle [arense)

OO6m1ast 1 HeOpraHUYECcKask XUMUs

2.1

CdopmupoBaHHOCTh YMEHUI packpbIBaTh cMbici [leproanyeckoro 3akoHa
JAN. MeHngeneeBa M JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,

OOBSCHUTENBHYIO U IIPOTHOCTHYECKYIO (PYHKITHH

2.2

CpopMUpOBaHHOCTh YMEHUW XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHUX 3J1eMEHTOB 1 - 4 nepuonos Ilepuonnyeckoii cuctemsl
xummudeckux snemeHtoB .M. MenzeneeBa, ucnonb3ys noustus "s-, p-, d-
ANEKTPOHHBIE  OopOuTanu", '"ISHepreTuyeckue ypoBHHU", OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XHWMHUYECKHUX OJJIEMEHTOB M UX
COCIMHEHMM MO mepuojaM U rpynnam Ilepumonnyeckoil cUCTEMBI

xuMHu4eckux sneMeHToB [[.1. Menneneera

2.3

CdopmupoBaHHOCT, yMEHUW XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3WYHBIX KIIACCOB,
MOATBEPXKIATh  CYIMIECTBOBAHHUE  TICHETHUYECKOWM  CBS3U  MEXKIY
HEOPTaHHMYECKHUMH BEIICCTBAMH c TTOMOTIIBEO ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYICCKUX peaKHI/Iﬁ

2.4

CdopmMupoBaHHOCTH YMEHHI YCTaHaBJIMBATH MPUHAJIE)KHOCTh
HEOPraHWYECKUX BEIIECTB II0 MX COCTaBy K ONPENCIICHHOMY KIIacCcy
(rpynme) coeawHEeHWi (IIPOCTHIE BEIIECTBA - METAIBI U HEMETAIbI,

OKCH/JIbl, OCHOBAHHUSI, KUCIIOThI, aM()OTEpHBIE THIPOKCH/IBI, COJIH)




2.5

CdopMupoBaHHOCTH YMEHUN UCTOIH30BaTh XUMUYECKYIO CUMBOJIUKY ISt
coctaBiieHuss (OpMya BEIIECTB M YpPaBHEHHM XWMHUYECKUX PpPEaKIHid,
cuctemarnieckyro HoMeHkinarypy (IUPAC) um TpuBuanmbHble Ha3BaHUSA
OTJICJIbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHbIN ra3, YIJIEKHCIbINA ras,

aMMHaK, ramcHast u3BC€CThb, HCralmi€Hasa U3BCCTb, IIMUTbLCBAA COAA, IMUPUT U

Jpyrue)

2.6

ChopMUpOBaHHOCTh yYMEHUI XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPXKJAaTh  CYIIECTBOBAaHME  TEHETHYECKOW  CBSI3M  MEXKIy
HEOPTraHNYECKUMHU BEIIECTBAMH c MTOMOIIBIO ypaBHEHUI

COOTBCTCTBYHOIINX XHUMUUYCCKUX peaKuHﬁ

2.7

CpopMUpOBaHHOCTH YMEHHWH IUIAHUPOBATH U BBINOIHATH XUMUYECKUM
JKCIIEPUMEHT  (pa3jIOKEHUE TEPOKCHUIA BOAOpPOJAa B  IPUCYTCTBHHU
KaTanu3aropa, OIpeNeleHHe Cpelbl PacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCAJIbHOTO MHINKATOPA, BIUSHUE Pa3INYHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOW PeaKINy, peakIlMid HOHHOTO OOMEHA, Ka9YeCTBECHHBIC PEaKIIUU
Ha cynbdar-, kapOoHAT- U XJIOPU/I-AaHHOHBI, HA KATHOH aMMOHWUSI, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a1a4 1o Temam "Metamisl" u "Hemeramisl") B
COOTBETCTBHM C MpaBUJIAMH TEXHHKH O€30MacHOCTU MpU OOpaIlEHUH C
BEI[ECTBAMH U J1a0OPaTOPHBIM 00OPYIOBAHHEM; TIPEACTABIIATH PE3YIBTATHI
XUMHUYECKOTO  OJKCIepuMeHTa B (GopMe  3almucud  ypaBHEHHM
COOTBETCTBYIOIIMX peakiuil U (HOpMyIHpOBaTh BBHIBOJBI Ha OCHOBE ITHX

pe3yJIbTaToOB

2.8

CdhopmupoBaHHOCTh ~ YMEHMH  cOOMIOAATh  NpaBUiIa  TOJIb30BAHMS
XMUMHYECKOH MOCY10i U 1a0opaTOpHBIM 000PYJOBaHUEM, A TAK)Ke MpaBUIIa
oOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUSMHU IIO

BBITIOJTHCHHIO JIa60paTOpHI>IX XUMHNYECKUX OIIBITOB

2.9

ChopMHUpOBaHHOCT, YMEHHUH XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeKAlMe B OCHOBE MPOMBIIUIEHHOTO TMONYyYEHUSI CEPHOM KHUCIIOTHI,
aMMMaka, a Takke C(HOPMHPOBAHHOCTh TpEACTaBIEHU 00 o0mmx
HAyYHBIX NPUHIUNAX U OKOJIOTMYECKHX MpoOJeMax XHMMHUYECKOTo

MIPOM3BO/ICTBA




XUMUS U KU3Hb. PacueTsl

3.1

ChopMHpPOBAaHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH
€CTECTBeHHOHAYYHOM KapTHHBI MUpPA, POJIM XMUMHH B MO3HAHUM SIBICHUN
OpUpPONbl, B (OPMUPOBAHUM MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €€
(GYHKIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOIMMOWM  Ansi  pelleHus
MPAKTHYECKUX 33Jad M JKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K

CBOEMY 3/I0POBBIO M IIPUPOIIHOMN Cpefie

3.2

ChopMHpOBaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
MH(POPMALIUIO, TIOTYYaeMYI0 M3 Pa3HBIX HCTOUYHUKOB (CPEACTBA MacCOBOM

KOMMYHHKaIUH, ceTh IHTepHeT U pyrue)

3.3

ChopmupoBaHHOCT, ~ YMEHHMM  COONMIOAATH  MpaBWJIa  SKOJIOTUYECKU
1enecoo0pa3Horo MoBeAeHUs B OBITY M TPYIOBOW JEATEIBHOCTH B LIEJSIX

COXPaHEHUS CBOETO 3/I0POBBS U OKPYXKAIOUIEH MPUPOIHOMN Cpebl

3.4

Oco3HaBaTh  ONACHOCTh  BO3JEHCTBHUS  HA  JKUBBIE  OPraHU3MBI
ONPENCIICHHBIX BEIIECTB, MOHUMas cMbica nokasarens [IJIK, nmoscHsaTe Ha
npuMepax CrocoObl YMEHBIICHUS W TMPEAOTBpPAIICHUS WX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4YCJIOBCKa

3.5

CdopMHpOBaHHOCTh YMEHHUM MPOBOJUTH BBIUUCICHUS C MCIIOJIb30BAHUEM
MOHATHUS "MaccoBasi J10JIs BelllecTBa B pacTBope", 00bEMHBIX OTHOILEHHM
ra3oB MPU XMMUYECKHX PEAKIMIX, MacChl BEIECTBA WK 00beMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM OObEMYy OAHOIO U3
YYacTBYIOIIMX B pEaKUUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MacChl BEILECTB, IPEBpALEHUS U

COXpaHCHUA SHEPIrUn

ITpoBepsiemble snemMeHTHI coaepkanus (11 kiacc)

Konx

[TpoBepsieMblil SIEMEHT COJIEPHKAHUS

Teopernueckre OCHOBBI XUMHUHU
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XuMudeckuil sneMeHT. AToM. fipo atoma, M30TOMbI. DJIEKTPOHHAsI 000JI0YKa.




DHepreTUYecKre YpOBHH, MOIYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d-3JE€MEHTHI.
OcoOeHHOCTH pacrpesieleHHs AIEKTPOHOB M0 OpOUTaIsiM B aToMax 3JIE€MEHTOB

MIEPBBIX YEThIPEX MEPUOA0B. DNEKTPOHHASI KOH(PUTYpALIUs aTOMOB

1.2

[Tepuoguueckuii 3akoH u [lepuonnueckas cucrema XuMu4eckux siemeHToB . 1.
MenneneeBa. CBsi3b MNEepUOAMYECKOTO 3akoHa W Ileproguyeckoil CUCTEMBbI
xuMmuueckux 3neMeHToB .M. MenzaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX 3JEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX M CJIOXKHBIX BEHIECTB IO TPyHIaM H IEPUOJIaM.

3HaueHne MNEPUOANYECCKOIO 3aKOHA B pa3BUTHHU HAYKH

1.3

Crpoenne BeniectBa. XHUMHYECKas CBsSI3b. Buabl XUMHYECKOM  CBSI3M
(KOBaJICHTHasE HEMOJsIpHAsT W TIOJSIpHAs, HWOHHAs, MeTayindyeckas). VOHBI:
KaTUOHBI U aHUOHBI. MeXxaHN3Mbl 00pa30BaHMs KOBAJICHTHOW XHUMHYECKOW CBSI3U

(0OMeHHBIN M TOHOPHO-aKLIENITOPHBIN). BonopoaHas cBs3b

1.4

Banentnocts. DnekTpoorpuniareabHOCTh. CTeneHb OKUCICHUS

1.5

BemecTtBa MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOECHHUSA. 3aKOH IOCTOSHCTBA
cOCTaBa BellleCcTBA. THUIbl KPUCTAUNIMYECKUX PEUIETOK. 3aBUCUMOCTb CBONCTBA
BEIIECTB OT THUMAa KpuUCTalnMueckold pemeTku. IloHATHe o0 aAucnepcHBIX
cucremax. VICTMHHbBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10Jis BellecTBa B

pacTtBope

1.6

Knaccn@nkaunﬂ HEOPTaHNYCCKUX COCIUHEHMH. HOMeHKJ'IaTypa HCOPTaHNYCCKUX

BC€IICCTB

1.7

Xumudeckass — peaknus.  Knmaccudukamuss ~— XMMHUYECKMX — peakiuuid B
HEOPraHUYeCKON M OpPraHMYEeCKOM XWMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXPaHCHHA U IMPEBPALICHUA SOHCPTIUH ITPH XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT pa3IM4HbIX (PAKTOPOB

1.9

OOparumble peakuuu. XuMHYeckoe paBHOBecue. DakTopbl, BIHAIOIIME Ha

COCTOsIHME XuMHUeckoro pasHosecus. [Ipunnun Jle [larense

1.10

Onektponutrueckas aucconuanus. CuipHble W ciabbie AMeKTpoiauThl. Cpena
BOJHBIX PAcTBOPOB BEIIECTB: KHCIAsA, HEUTpasibHas, IenodHas. Peakiuu

HOHHOr0 0OMeHa




1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIILHBIE pcakuuu

Heoprannueckas xumus

2.1

Hewmerannel. [lonoxkenne HemeTamioB B llepuonnyeckoil cucteMe XMMHUYECKHX
sanementoB /.M. MenzneneeBa U 0COOEHHOCTH CTpoeHHs! aroMoB. Duzndeckue

CBOMCTBAa HEMETAIUIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IPUMEpe KMCIOPOAA, CEPHI,

dbocdopa u yrepona)

2.2

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TaJOr€HOB, CEpbI, a30Ta,
dbochopa, ymiepoma W KpeMHHs) HW = HMX  COCIUHCHHMH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIMX ~ KHUCJIOT, BOJOPOJIHBIX coeauHeHuil). I[lpumenenue

BOKHEUIIINX HEMETAJUIOB U UX COEIUHEHUN

2.3

Meramnsl. Ilonoxenne wmerawioB B llepuogmdeckoil cucreMe XMUMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK
aroMoB MeTayioB. O0mmue pusndeckue cBOMCTBa MeTauioB. CIijlaBbl METAJIOB.

DAEKTPOXUMUYECKUHN PsiJl HAPSHKEHUM METaioB

2.4

XHWMHYECKHE CBOWCTBA BAKHEHINIMX METAUIOB (HAaTpHWM, Kajduid, KaJbIIUH,
MarHui, aJrOMUHUN, ITUHK, XpPOM, Kelie30, MeIb) M HMX coeauHeHui. OOime

CIIOCOOBI TIOyYeHUsT MeTAIIOB. [IpMEHEHHE METAIIIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HEOPTraHN4YCCKUX BCHICCTB, NPHUHAMJICKAIIUX K Pa3JIMYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Poar xumum B oOecrneueHUU 3KOJ'I01"I/I‘-ICCKOI\/’I, SHCPFCTH‘leCKOP’I n HI/IH_IeBOﬁ
6630H&CHOCTI/I, Pa3sBUTHUU MCAWLIUHBI. IlousTue o HAQYYHBIX MCTOJAaX IMO3HAHUIA

BCIICCTB U XUMHNUYCCKHUX pCaKIII/II\/’I

3.2

[Ipencrasnenuss 06 OOUUX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO TMOTYYEHUS
BOKHEHIIMX BEHIECTB. YETOBEK B MHUPE BEIIECTB U MATEPUATIOB: Ba)KHEHIINE
CTPOMUTEIBHBIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepualibl, KpPacKu, CTEKIIO,
KEpaMHuKa, Marepuaibl s DJIEKTPOHUKH, HAaHOMAarepualibl, OPraHUYECKUE U

MUHEpaJIbHbIE yA0OpeHUs

3.3

XumMus u 3A0pPOBLC HYCJIOBCKA: TIIpaBUJIa HCIIOJb30BAHUA JICKAPCTBCHHBIX




MpermaparoB, MpaBuiia 0€30MaCHOTO UCIIOJIL30BaHUS MIPEMapaToB OBITOBOM XUMUH

B IOBCEIHEBHOM XKU3HU

Ji1st mpoBeieHUs1 €AMHOTO FOCYIapCTBEHHOTO 3K3aMeHa 1o Xxumuu (nanee - EI'D no
XUMHH) UCIIONB3YeTCA MepeueHb (KoauduKaTop) NpoBepsieMbIX TpeOOBaHMI K pe3yibraTamMm

OCBOCHHS OCHOBHOM 06pa30BaTeJ'IBHOfI IMporpaMmsbl CpCIHETO O6H_[CFO O6paSOBaHI/I5I H 3JICMCHTOB

COJIEpKaHUSI.
[Tposepsiembie Ha EI'D o xumuu TpeGoBaHus
K pe3yibTaTraM OCBOSHHUSI OCHOBHOI 00pa30BaTeNbHOI MpOorpaMmbl
CpeIHero o01ero oopa3oBaHus
Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS

MPOBEPSIEMOr0 | OCHOBHOMW 00pa30BaTeIbHON MPOrPaMMBbI CPEIHEr0 00IIEero 00pa3oBaHUsI

TpeOOBaHUS
1 Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPAast BKIIFOUAET:
11 OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKUM DIIEMEHT, aToM, H30TOIIbI,

ANIEKTPOHHAst 000J10YKa aroMa, s-, P-, d-3JEKTPOHHBIE OpOWTAM aTOMOB,
OCHOBHOE€ U BO30YXJICHHOE COCTOSIHUE€ aTOMa, MWOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCICHUS, XUMUYECKas
ca3p (O- wm T-CBA3b  yparnple cBsasm), rubpuaMsanus aTOMHBIX
opOutanel, KpHCTauIMyecKkas pelleTka, MoJb, MOJSpHas Macca,
MOJISIpHBIH  00BbEM, MOJSIpHAs KOHLIEHTpALMs, pacTBOpbl (MCTUHHBIE,
JMICTIEPCHBIE ~ CHCTEMBI), KPHCTAJUIOTHAPATHI,  YIIIEPOIHBIA  CKEJIeT,
(byHKIMOHATBHAS TPYINA, paguKall, M30MEphl, CTPYKTypHas (opmyra,
uzoMepust  (CTpyKTypHasi, reoMmeTpuyeckas (IUC-, TpPaHCU3OMEpPHUs),
TOMOJIOTUYECKHH  psiA, TOMOJIOTH, YIVIEBOJIOPOJbI, KHUCIOPOA- H
a30TCOJIepKAIINE COEJAMHEHUS, OWOJOTHYECKH aKTUBHBIC BEIIECTBA
(yrmeBompl, KHUpBI, OEIKH), MOHOMEp, TIOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHUS, KPEKHHI, pUGOPMHHI,  THIIBI

XUMHUYCCKHUX peaKI_II/Iﬁ (OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITCJ'ILHLIC, 9K30- H




SHAOTEPMUYECKUE, PEAKIMU HOHHOTO OOMEHa, TOMO- M TE€TEepPOrcHHBIE,
oOpatumbie W HEOOpaTUMBIC), PACTBOP, DJIEKTPOJIUTHI, HEIIEKTPOJHUTHI,
ANEKTPOJINTHYECKAST JUCCOLMAIMS, CTEICHb UCCOIMAINN, OKHUCIHUTEINb,
BOCCTAaHOBHTEIb,  JJEKTPOJIHM3, CKOPOCTh  XUMHUYECKOH  pEeaKIuw,

XUMHUYECKOE PAaBHOBECHUE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XUMHUUECKOTO CTPOCHHSI OPraHMYECKUX BEIIECTB
AM. bymiepoBa, Teopusi  INIEKTPOIUTHUUYECKOW  TUCCOIMAIUH,
[Tepuonnueckuii 3akon [[.M. MenueneeBa, 3aKOH COXPaHEHHsS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUI S3bIK XHUMHH, MHUPOBO33PEHUYECKUE
3HaHUS, JIeXKAIIME B OCHOBE MMOHUMAHMSI MPUYUHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHBIC TIPEICTABICHUS O CTPOCHUH

BCIICCTBA HA ATOMHOM, MOJICKYJISIDHOM U HAAMOJICKYIISIDHOM YPOBHAX

1.3

MMpCaACTaBJICHUA (6} MEXaHHU3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOAUHAMHUUCCKHUX U KUHCTHYCCKUX 3aKOHOMCPHOCTAX HUX ITPOTCKAHUA,

0 XUMHUYCCKOM paBHOBCCHUH, NTUCIICPCHBIX CUCTCMAX

14

(I)aKTOJ'IOFI/I‘leCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBe, IIOJIYy4YCHHU U
0e30macHOM HCIIOJIb30BaHUH BaXKHEUIIIMX HCOPIraHNMYCCKHUX n

OpPraHn4€CKUX BCIICCTB B 6I>ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCIOBCKaA

1.5

oOmiye HaydHble NPUHIMIBI XMMHYECKOTO IPOM3BOJACTBA (Ha INpUMEpE
IIPOU3BOJCTBA CEPHOM KHUCIIOTHI, aMMHAKa, METaHOJA, IepepadoTKu

HeDTH)

CpopMUpOBaHHOCTH YMEHH BBISIBIISITD:

2.1

XapPaKTCPHLIC MMPU3HAKHW U B3aNMMOCBA3b M3YUCHHBIX HOHSITI/Ifl, MMPpUMCHATH
COOTBCTCTBYIOIIMWEC TIIOHATUA T1IPpU OINHCAHHUU CTPOCHHUA U CBOMCTB

HCOPTraHNYCCKUX U OPraHUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3b XMMHYCCKHUX 3HAHHU C TOHATHIMH H IpeacTaBJICHUAMUA
Apyrux npeiamMeToB IJIid 0oJiee OCO3HAHHOIO IMOHHMAHUS U OOBSICHCHHS

CYIIHOCTHU MAaTCpUuaibHOTO €AUHCTBA MUpa

C(I)OpMHpOBaHHOCTB YMCHHA HUCIIOJIB30BATh:

3.1

HAaMEHOBAaHUS XHMHYECKHX COCIUHCHUH MCKIAYHAPOJAHOTO  COHO3a




TeOpeTquCKOﬁ )51 HpPIKJI&I[HOfI XUMHHU U TPUBHUAJIBHBIC Ha3BaAHUA BCIICCTB,
OTHOCAINMUXCA K M3YUYCHHBIM KJIaCcCaM OPraHMYECKUX H HCOPraHUWYCCKHX

COCTUHEHUN

3.2

XUMHUYECKYI0O CHUMBOJIMKY JJIsi CcOCTaBiieHUs (OpMyl HEOPraHUYeCKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALICHHBIX U

CKEJIETHBIX) ()OpMYII OPTraHNYECKHX BEIICCTB

ChopmMupoBaHHOCTH YMEHUS KIIACCU(PUIINPOBATD:

4.1

HCOpPraHNM4YCCKHUE BEIICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA H

KPUTEPHUH IS KJIacCU(PUKAIINH N3y4aeMbIX XMMUYECKIX 00bEKTOB

4.2

OpraHn4YeCKuUuC BCIICCTBA, CaMOCTOATCIbHO BBI6I/IpaTL OCHOBAaHHA H

KPUTEPHUH TS KJIacCU(UKAIINH N3y4aeMbIX XHMUYECKIX 00bEKTOB

4.3

[0 Pa3JIMYHBIM IPH3HAKaM (YUCIIy M COCTaBy PEarupyroIluX BEIIECTB,
TeIIoBOMYy 3G (deKTy peakiu, W3MCHCHUIO CTCICHEH OKHCIICHUS

3IIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YYaCTHIO KaTalu3aTopa)

CpopMUpPOBaHHOCTh YMEHHUSI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM U BO30Y>KJI€HHOM COCTOSTHUW) U MOHOB XMMHUUYECKHUX
anemeHToB 1 - 4 nepuonoB Ilepuonuueckoit cucremsl .M. MenneneeBa u
UX BaJCHTHBIE BO3MOKHOCTH, MCIIONB3Ys MOHATHS S-, P-, 0-3JEKTPOHHbBIC

opbuTaNu, 3HEPreTUYeCKue YPOBHU

CdopMuUpOBaHHOCTH yMEHHSI OOBICHSATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 0Opa3yeMbIX HUMHU COCIUHEHUU TIO

nepuojam U rpynmnam

CpopMUpPOBaHHOCTH YMEHHSI COCTABJIATh YPaBHEHUS XUMHUYECKHX

peaKI_lI/Iﬁ " paCKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIHUTCIBHO-BOCCTAHOBUTCIBHBIX peaKm/Iﬁ MOCPEACTBOM COCTABJICHUSA

QJICKTPOHHOT'O OajaHca dTHX pCaKL[I/Iﬁ

7.2

YpaBHCHUA peaKHI/Iﬁ PA3JIMYHBIX THUIIOB;, TIOJHBIC MW COKpPAIICHHEBIC
YpaBHCHUA peaKI_II/Iﬁ HOHHOI'O OGMCHa, YUYUThIBasA yCJIOBU:A, IIPU KOTOPBIX

OTHU pCaKIU UAYT A0 KOHIIA




7.3

peakIuii THIPONN3a, pPeakUui KOMIUIEKCOOOpa3oBaHMs (Ha MpHUMeEpe

THAPOKCOKOMIIIICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

ChopMHupOBaHHOCTH YMEHUS MOTBEPKIATH:

8.1

HAa KOHKPETHBIX MNpPHMMEPaxX XapakTep 3aBUCHUMOCTH PEaKLHOHHOMN
CIIOCOOHOCTH ~OPraHMYeCKMX COEJMHEHMH OT KpaTHOCTM M THIIA
xoBajleHTHOH cBsaszu (O~ m T-CBA3M) piaymboro BiMsAHHSA aTOMOB M
IPYIIl aTOMOB B MOJIEKYJIaX, a TAaKKe OT OCOOCHHOCTEH pealu3aruu

PA3IMYHBIX MEXaAHU3MOB ITPOTCKAHUA peaKHHfI

8.2

XapaKTCpHBIE XHUMHYCCKUC CBOMCTBA BECIIECTB COOTBCTCTBYHOIIMMU

OKCIICPpUMCHTAMH U 3aIlIMCAMHA ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_lI/Iﬁ

ChopMHupOBaHHOCTh YMEHHsI XapaKTEpHU30BaTh COCTaB W BaKHEIIMe
CBOICTBA BEIIECTB, NPHHANICKANIMX K ONpPENEJICHHbIM KilaccaM H
IpynnaM CO€IMHEHUN (IPOCThbIE BEIIECTBA, OKCUIbI, THUIPOKCUIbI, COJIH;
YIJIEBOZOPO/BI, TPOCTHIE 3(UPBI, CHUPTHI, (HEHOIBI, aJbACTH/IBI, KETOHHI,
KapOOHOBBIE KHUCJIOTBI, CIIOKHBIE J(QUPBI, JXUPBI, YIVIEBOAbI, AMHUHBI,

AMUHOKHCIIOTBI, OCITKH )

10

C(bOpMI/IpOBaHHOCTL YMEHHA TOPOBOAUTL PACYCTBI IO XHMHUYCCKUM
(l)OpMy.HaM U YpPaBHCHHAM XHUMHUYCCKHX peaKLII/Iﬁ C HCIOJb30BaHUEM

(U3MYECKUX BEIUYHUH:

10.1

Macchl (00beMa, KOTMYEeCTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIH OJTHO U3
HWCXOJHBIX BEHIECTB JAHO B BHUJIE€ PacTBOpa C ONPEACICHHONM MacCOBOM

7107l paCTBOPEHHOTO BEIIECTBA I JIAHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoBOM WM 00BEMHOMN J0JIH, BBIXOJA MPOTYKTA PEaKuu

10.3

TETI0BOTO d(pdekTa peakiuit

10.4

00BEMHBIX OTHOIICHUM ra30B

10.5

110 HaXOXKJICHUI0 XUMUYECKOM (I)OpMYJ'ILI BCIICCTBA

11

Bnanenue cucremMol 3HaHWK O METOJAX HAYYHOIO MO3HAHMS SIBJICHUU

IMpUPOAbI, UCITOJIB3YEMbIX B €CTCCTBCHHBIX HAYKaX W YMCHUC IPHUMCHSITH




OTWU 3HAHUA TIIPU SKCICPUMCHTAJIBHOM HCCICAOBAHHMU BCUICCTB W IJId
OOBSICHEHHS XHUMHYECKUX HBHCHHﬁ, HMCIOIUMX MECTO B IIPHUPOIL,

HpaKTquCKOfI JACATCIIBHOCTH YCJIOBCKA U B HOBCCHHCBHOﬁ KHN3HU

12

ChopMupoBaHHOCT, yYMEHHSI NTPUMEHATH (KMCHOJB30BaTh) 3HAHHUS O
COCTaB€ M CBOMCTBaX BEUIECTB I SKCHEPUMEHTAIbHOM MPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX
peakuMii M TOPOTHO3HPOBAHUS BO3MOXKHOCTEM HX OCYLIECTBIICHUS,
CUCTEMHbIE XMMHUYECKHE 3HAHUS Ui OOBSICHEHUS U TMPOTHO3UPOBAHUS
SIBIICHUM, HUMEIIIUX €CTECTBEHHOHAYUYHYIO MPUPOAY; I NPHUHATUS

Ir'paMOTHBIX pemeHm"I Hp06ﬂeM B CUTyallusX, CBA3AHHBIX C XUMHUEH

13

ChopMUpOBaHHOCTh YMEHHS IUIAHHUPOBAaTh W MPOBOIUTH XUMHUUYECKHH
OKCIICPUMCHT (HOJIy‘-IeHI/Ie U HU3YUYCHUC CBOMCTB HCOPraHNM4YCCKHUX U
OpPraHMYEeCKHX  BCIICCTB, KAYCCTBEHHBIC pEAKIMH  YIJICBOJOPOIOB
Pa3IMUHBIX KJIACCOB M KHCIIOPOACOACPIKAIINX OPraHUYECKUX BEIIECTB,
pelIeHNe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 PAaCIO3HABAaHHIO HEOPTaHHMYECKUX
U OpraHMYecKUX BEUIECTB) C COOJIOIEHHMEM TMpaBuil OE30MaCHOTO
oOpamieHuss ¢ BeUmleCTBaMH W JaOOparopHBIM  0OOpPYIOBaHHEM;
(bopMynupoBaTh IETH HCCIIETOBAHUS; TPEICTABIATE B pa3nu4Hoi (opme
pe3yabTarThl  OKCIIEPUMEHTAa,  aHAJIU3UPOBAaTh W OLCHUBATh  HX

JTOCTOBEPHOCTb

14

ChopMUpOBaHHOCTh yYMEHHSI OCYILECTBIIATH IIEJICHANPABICHHbBIN MOUCK
XUMHUYECKON MH(pOpMaIMu B pa3IMyHbIX UCTOUHUKAX (HaydHas M y4eOHO-
Hay4Has JIMTepaTrypa, CpeAcTBa MaccoBor uHdopmanmu, cetb HTepHET U
Apyrue), KPUTUYECKH aHAJIU3UPOBaTh XHMHUYECKYIO HH(pOpMaIHIO,
nepepabarblBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUU C MOCTaBJIECHHOM

y4ueOHOM 3a/1aueit

15

ChopmupoBaHHOCT, ~ YMEHHS  MPOTHO3MPOBAaTh, aHAJIM3UPOBaTh U
OIICHUBaTh HMHGOPMAIMIO C TO3UIUH DKOJOTHYECKOW Oe30MmacHOCTH
MOCJIEACTBUI OBITOBOM W TPOU3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOM C TmepepaboTKol BemecTB, CHOPMUPOBAHHOCTh YMEHUU
OCO3HABaTh OMACHOCTh BO3/CHCTBUS HA KUBbIE OPTraHU3Mbl ONPEIETIEHHBIX

BE€IICCTB, TIIOHUMAas CMBICI IIOKa3aTciisd Hpe)IeJ'H)HOI\/'I HOHYCTHMOﬁ




KOHICHTpAalUuH, MW TMOACHATH Ha MIpUMCpax CII0COOBI YMCHBUICHUA U

MPEeIOTBPAIEHHS UX BPEIHOTO BO3IECHCTBHS Ha OpraHU3M YeJoBeKa

IlepeueHs 311€MEHTOB coepxkaHusl, poBepsaeMblx Ha EI'D o xumuu

Kon IIpoBepsieMblii 21IEMEHT COAECPIKAHUS
1 Teopernueckre OCHOBbI XUMUHU

1.1 Crpoenue BeniectBa. CoBpeMeHHas MoOjeNb CTpoeHus aroma. Pacnpenenenue
AIIEKTPOHOB 10 DHEPreTUYECKUM ypoBHsAM. Kitaccupukanus XUMUYECKUX
anmeMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTETHUCCKUX YPOBHEH aroMoB (s-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXJEHHOE COCTOSIHHSI aTOMOB. OIIEKTPOHHAS
KOH(UTrypaius aroma. BaneHTHbIE 2IEKTPOHBI

1.2 Ilepuonnueckas cucrema xumudeckux snemeHtoB J.UM. Mengeneena.
Ouznueckuii cmbicn [lepuoguueckoro 3akona .M. MenpaeneeBa. [Ipuunnel u
3aKOHOMEPHOCTHU M3MEHEHUS CBOMCTB AJIEMEHTOB M MX COCIMHEHU MO MEPHOJaM
U TpynmnaM. 3aKOHOMEPHOCTHM B M3MEHEHHUU CBOMCTB TMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEAMHEHMH, BBICILIUX OKCHIOB U THAPOKCUJIOB

1.3 BanentHocts. DnekTpoorpuniareabHOCTh. CTENneHb OKUCICHUS

14 Buapl xuMuueckoit cBs3u (KOBaJCHTHAsi, MOHHAs, METAJUTMUECKasi, BOJIOPOIHAS)
U MEXaHM3MBI ee 00pa30BaHus. MexXMOIeKyIsIpHbIe B3auMoieicTBUsA. BemecTpa
MOJIEKYJIISIPHOTO ¥ HEMOJIEKYJIIPDHOTO CTPO€HHUsA. Tulbl KPHUCTALTNYECKHX
peleTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON pEeLIeTKU

1.5 Xumuyeckass  peaknus.  Knmaccudukamuss ~— XMMHUYECKMX — peakiuuid B
HEOPraHUYeCKON U OPraHNYECKOW XUMHUU. 3aKOH COXPAHEHUSI MACChI BEIIECTB

1.6 CKOpOCTh peakIluy, ee 3aBUCUMOCTh OT Pa3InYHBIX (PaKTOPOB

1.7 TemnnoBbie 3 PeKThl XUMHUUECKHUX peaKIuii. TepMOXUMIUECKHe YpaBHEHUS

1.8 OOparumble peakiuu. XuUMHYecKoe paBHOBecue. DakTopbl, BIUAIOIINE HA

cocTosiHue xumuieckoro pasHosecus. [Ipunuun Jle [larense




1.9

Onekrponutuyeckas auccounanus. CuinbHble U cialOble snmekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BELIECTB: KHCas, HEWTpaibHas, wenoyHas. CreneHb

nucconuanuy. Peakiin HOHHOro oOMeHa

1.10 |T'maponu3 coneii. MloHHOe mpousBeneHue Boabl. Bomopomuslii mokazarens (pH)
pactBopa

1.11 | CnocoObl BblpaxeHHsI KOHIEHTPALUKA PaCTBOPOB: MaccoBas J10Jil paCTBOPEHHOTO
BEIIECTBa, MOJIApHAs KOHIEHTpalus. HachlllieHHbIe U HEHACHIIIIEHHBIE PACTBOPBI,
pacTBOpUMOCTh. Kpucramioruaparsl

1.12 | OkuCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. [loBeeHHe BEMIECTB B Cpenax ¢
pa3ubiM 3HauYeHueM pH. MeToapl ariekTpoHHOTO Oasianca

1.13 |DnekTposnu3 pacTBOPOB U PACILIABOB COJICH

2 OCHOBBI HEOPTraHUYECKON XUMUHU

2.1 Knaccudukanus Heoprannueckux coennHenuii. HomeHkaarypa HeopraHuuecKux
BEIIECTB

2.2 XUMUYECKHE CBOMCTBA BAXKHEHIIMX METANIOB (HATPUM, Kalui, KaJbIIHiA,
MarHui, ajJlOMUHUN, IUHK, XpPOM, XKeJie30, MeIb) M uX coeauHeHui. OOiue
CHIOCOOBI TIOTYYSHUS METAIIIOB

2.3 XUMHYECKHUE CBOWCTBA BAKHEHIIMX HEMETA/NIOB (TaJOTE€HOB, CEpPBI, a30Ta,
dochopa, ymiepoma W KpeMHHS) M HMX  COCIWHEHHA  (OKCHUIIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COSAMHEHUN )

24 I'eHeTnueckas CB3b HEOPTAHWYECKUX BEIICCTB, MPUHAICKANUX K PAITAIHBIM
KJlaccam

2.5 WNnentudukanus HeopraHMYecKHX coequHeHui. KauecTBeHHBIE peakiuu Ha
HEOpPraHMYECKHE BEUIECTBA U HOHBI

3 OCHOBBI OPraHUYECKON XUMUU
3.1 OCHOBHBIEC TOJIOKCHUS TCOPHH XHUMHYECKOTO CTPOCHHUS OPTaHHYECKHUX

coequHeHnit A.M. BbytnepoBa. YriepoaHblil CKEJIET OPraHMYECKOM MOJIEKYIIBI.

KparaocTh xmmudeckoii cBs3u, O~ m T-CBABH | gpd. sp2- sp-rubpuamsanum




opOuTasell aTOMOB yIJieponia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

cTpoeHus moJiekyn. ['omonoru. [omonornueckuii psia. M3omepust u u3omepsl

3.2

[lonatne o  QyaxkauoHanpHOW  Tpynme. OpueHTannoHHbIE  APQPEKTHI

3aMeCTUTEIIEH

3.3

[IpencraBnenne o kinaccu(ukanuu OpraHuYeckux BemiecTB. HomeHkiarypa
OpPraHUYECKHUX COEJUHEHUH (cucTeMaTHuYecKas) W TPHUBHAJIbHBIC Ha3BaHMS

BaKHEHIIINX HpeHCTaBHTeHCﬁ KJIaCCOB OPraHMYC€CKUX BEIICCTB

3.4

CBOOOIHOpaIMKANBHBIA M HMOHHBIM MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykieoduie u snexrpoduie. [IpaBuno MapkoBuukosa. [Ipasuino 3aiinesa

3.5

Anxanpl. XMMUYECKHE CBOWCTBA aJKaHOB: TaJOr€HUPOBAHME, ETHIPUPOBAHUE,
TEPMUYECKOE paA3JIOKCHHE, KPEKUHT, u3oMepu3auus, ropenue. llomydenue
ankaHoB. [lukmoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM

PasMCPOM IUKIJIA. Peakuuu MPpUCOCIUHCHUA U PAAUKAIIbHOI'O 3aMCIICHHA

3.6

AnkeHnbl. XMMUYECKHE CBOWCTBA: PEAKIMU MPHUCOCIUHEHUs (TraJoreHUPOBAaHUE,
THAPUPOBAHUE, TUIPOTAIOTEHUPOBAHUE, THUIpaTalus), TOPEHUs, OKUCICHUS U
nonuMepuzanuu. [IpombinieHHble W Ja0OpaTOpHBIE CIOCOOBI  MONYYEHUS

AJIKCHOB

3.7

Anxanuensl. XMMHYECKHE CBOMCTBA aJIKaJUEHOB: PEAaKLHUHU HPUCOCAVHEHHUS
(ruapupoBaHMe, TaJOT€HUPOBAHHUE), TOpeHUs U nonumepusanuu. [lomyueHue

aJIKaIUCHOB

3.8

AnxuHbl. XMMHYECKHE CBOMCTBA: PEaKIUHU MPUCOEAUHEHUS (TajloreHUpOBaHUE,
TMJIpUpPOBaHUe, THJpaTalys, THAPOrajJoreHHpOBaHHe) Kak CHOCO0 IMOMydYeHHs
MIOJIMMEPOB U JIPYrUX IOJE3HBIX MpOAYKTOB. Peakumu 3amemienus. [openue
aleTUIeHa KaK UICTOYHHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHM JUISl CBAPKU U PE3KHU

MCTAJIII0B. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XUMHYECKHE CBOMCTBA OC€H30JIa: PEAKIUUA  IJIEKTPOPHIHHOTO
3aMelIeHus, NpucoennHeHuss (TUIpUpOBaHME, TalloreHnpoBaHue). Peakuus
ropeanst. OCOOEHHOCTH XMMHUYECKHX CBOWCTB Tomyona. IlomyueHue OeH3odna.
Oco0eHHOCTH XMMHYECKHX CBOWCTB cTHpona. llommmepusanus CTHpoIA.

CriocoOsI MoTy4YeHusI ¥ TPUMEHEHNE apOMATHYECKUX YIIIEBOTOPOIOB




3.10

Cnuprtel.  IlpenenbHple  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHME CBOWCTBA!
B3aUMOJEHCTBUE €  HAaTpueM Kak CHOcO0  YCTaHOBJIEHUS  HaJIM4us
TMJIPOKCOTPYMIIbI, €  TaJOr€HOBOJOPOJAAMM  KaK  CHOCO0  MOJIydyeHHs
pacTBOpUTEIIEH, BHYTPU- U MEKMOJIEKYIISIpHAsL Aeruaparanus. Peakuus ropeHus.
[Tonyuenue sTaHONa: peakuuss OpOXKEHUS IIIOKO3Bl, TMApATanys 3TUJICHA.
OTUICHINIMKOIb U INMLEPUH KaK IPENCTABUTENM IPEAEIbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

®enon. Xumuueckue cBoHCTBa (eHosna (peakuuu ¢ HATPUEM, TUIPOKCHUIOM

Hatpus, Opomom). [Tonyuenue penomna

3.12

Anpaernapl. XMMUYECKHE CBOIMCTBA HPENENBHBIX allbJCTUIO0B: THIPUPOBAHHUE;
KAaueCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO Tpymiy (peakuus 'cepeOpsHOro
3epkana", B3aumozeiicrsue ¢ ruapokcunom menu (II). Tlomydyenue npenenbHbIX
QIBJIETUOB: OKUCJICHWE CHOUPTOB, THApATanysl areTuieHa. AIETOH Kak

npeaACTaBUTCIIb KECTOHOB. Ocobennoctu PCaKIIMU OKUCIICHUS allICTOHA

3.13

KapOoHOBBIE KHCIOTBI. XUMHUYECKHE CBOHCTBA MPEACITBHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYPaBbUHON KHUCIIOTHI.
[Tomyuenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE
AJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJIbJCTHMAOB. BbIclIne mpenesbHble U

HeTpeieNIbHbIe KapOOHOBBIE KUCIIOTHI

3.14

Cnoxuble »pupbl u kupbl. CrnocoObl MONY4YEHHUS CIHOXKHBIX 3(QUPOB.
OOparumocTs peakuuu sTepudpukanuu. [IpuMeHeHHe CIOXKHBIX S(QHPOB B
NUIIEeBOM M mapdroMepHON MPOMBIIUIEHHOCTH. JKHpBI Kak CIOXHBIE 3(UpPbHI
[JIMIEpUHA M BBICHIMX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA MKUPOB:

TUIPUPOBAHUE, OKHUCIeHHe. ['maponu3, WM OMBUIEHHME, JKUPOB Kak croco0

MPOMBIIIJICHHOTO TIOJIYYCHUA COJIE BBICIIMX Kap6OHOBHX KHUCJIOT. MI)IHa KakK

COJIM BBICIIUX Kap6OHOBI>IX KHCIIOT

3.15

XHWMHUYECKHE CBOMCTBA DIIOKO3bl: pEaKIMM C YYaCTUEM CIUPTOBBIX H
QJIBJETUAHON TPYNI M MOJOYHOKHUCIIOE OpoxeHue. IIpumMeHeHne IIrOKO3bl, ee
3HAUYEHHUE B KU3HEIEATEIbHOCTU OpraHusma. Jlucaxapuisl: caxaposa, MajlbTo3a.
BoccranaBnuBaromue UM HEBOCCTaHABIMBAKOLME aucaxapuasl. [mapomnns

AUCaxapuaoB. HOJ’IHC&X&pI/I,Z[BIZ Kpaxmall, TJTIMKOI'CH. CTpOGHI/Ie MAaKpOMOJICKYII




Kpaxmaja, IJIUKOreHa M Leiunoio3bl. (dusnueckue CcBOHCTBA Kpaxmajla U
LEJUTI0NI03bl. XMMHUYECKHE CBOICTBAa Kpaxmaja: THIpOJIM3, KaueCTBEHHAs
peakiusi ¢ MoAoM. XHMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: I'MIPOJIN3, MOTyYEHHE
3pupoB nemmonos3bl. lloHsATHE 00 MCKYCCTBEHHBIX BOJOKHAax (BUCKO3a,

alleTaTHBIN LIEJIK)

3.16

AMuHBI. AMUHBI KaK OpraHU4eCcKHe OCHOBAHMS: PEaKIUU C BOJOM, KUCIOTAMH,
peakiusi TOpeHHs. AHWUIWH Kak [MPEACTaBUTEIb apPOMATUYECKUX aMUHOB.
XHWMHYECKHE CBOWMCTBA AaHWIMHA: B3aMMOJEHCTBUE C KHCJIOTaMH, OpPOMHOMU
BojloM, okucieHue. IlomydeHue aMHUHOB alKWIMPOBAaHWEM aMMHaka |

BOCCTAaHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOAOB

3.17

AMUHOKUCIOTBI U O€NKU. AMUHOKHCIOTHI Kak aM(pOTEepHbIE OpraHHYECKHE
coequHeHus. OCHOBHBIE AMUHOKHUCIIOTHI, OOpasyromiue Oenku. XHUMHUYECKUe
CBOICTBa OEJIKOB: THAPOJIN3, ICHATYpALIUs], KAYeCTBEHHBIE (I[BETHBIC) PEAKIIUU Ha

OeIKu

3.18

CtpoeHue u CTPYKTypa IMOJIUMEPOB. 3aBUCUMOCTb CBOWMCTB TMOJUMEPOB OT
cTpoeHus: MoJeKkyl. OCHOBHBIE CIOCOOBI IOJIYYEHUS BBICOKOMOJIEKYISIPHBIX
COCMHEHMI: peakuu MOoJMMEepH3alui U TMoiukoHaeHcanuu. Krnaccudukanus

BOJIOKOH

3.19

Nnentudukanus opraHudecKkux coeauHeHui. PelmieHne sKcnepuMeHTaTIbHBIX

3a1a4 Ha paclio3HaBaHUEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas cBA3b MCXKAY KilaCCaMU OpTraHUYCCKHUX COCI[I/IHGHI/II\/JI

XUMHUS U )KU3Hb

4.1

XuMusi B TOBCeIHEBHOM ku3HHU. [IpaBuna Oe3zomacHOW pabOTBl C EIKUMH,

TOprOYMMHU U TOKCUYHBIMHU BCUICCTBAMHU, CPEACTBAMU OLITOBOI XMMHH

4.2

XUMUA U 310pOBbe. XUMHS B MEAULIMHE. XUMUS U CEIBCKOE X035AMUCTBO. XUMUS
B IIPOMBILIUIEHHOCTH. XUMUSI U SHEPreTUKa: MPUPOIHBIN U MONYTHBIN HedTAHOM
ra3pl, WX cocrtaB W wucnoiap3oBanue. CocraB Heptm U ee mepepaboTKa

(npUpOIHBIE HCTOYHUKH YTIIEBOIOPOIOB)

4.3

XUMHUA M DOKOJOTHA. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH Cpelbl W €ro

nocnenctBus. Oxpana rugpocgepsl, MouBbl, arMochepsl, Gaopsl U (ayHbl OT




XUMHYECKOro 3arpsisHeHus. [Ipobiema OTXOmMOB M TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHI)Ie HCTOYHUKHU DHCPIruun

4.4 OOue mpencTaBIeHUsT O MPOMBIIUICHHBIX CIIOCO0aX MOMYYCHHUS XUMHYECKUX
BEIIECTB (Ha MpHUMepe NPOU3BOACTBA aMMHaKa, CEpHOW KHUCIOThI). UepHas u
usetHas  Meramutyprusi.  CTekio W CWIMKarHas  MPOMBIIUICHHOCTb.
[Ipombimnennass  opranuyeckas  xumus.  Celppe  UIi  OpraHMYECKOH
MPOMBIIIJICHHOCTH

S) Tunel pacyeTHBIX 3a1a4

5.1 PacueTsl Maccel BemecTBa WM O0bEMa Tra3oB IO H3BECTHOMY KOJINYECTBY
BEIIIECTBA, MACCE WM 00BEMY OTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuers! TeroBoro addexra peakuun

5.3 PacueTbl 00beMHBIX OTHOIICHUH Ta30B MPU XUMUYECKHX PEaKIUIX

5.4 Pacuetsl macchl (00beMa, KOIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIUH, €CIIU OJHO
13 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuersl MaccoBoifi wiaM OOBEMHOM JOJMM BBIXOJA MPOAYKTAa pEaKIUH OT
TEOPETUYECKU BO3ZMOYKHOTO

5.6 Pacuersr Maccel (0ObeMa, KOMUYECTBA BEUIECTBA) MPOAYKTA PEAKIINH, €CIIA OTHO
W3 BENIECTB JAaHO B BHUJE pacTBOpa C OMNPEICICHHOW MacCOBOW JOJIeH
pPacTBOPEHHOTO BEUIECTBA

5.7 Pacuersi ¢ wucnonp3oBaHueM MOHATHM  "MaccoBas gons", "MojspHas
KOHIIeHTpanus'", "pacTBOpUMOCTD"

5.8 Haxoxxnenne MonekyasipHOH (QopMylibl OpraHMYECcKOTO BeUIeCTBa IO €ro

IINIOTHOCTH M MACCOBBIM JOOJIAM 3JICMCHTOB, BXOAAINIMX B €ro CocCraB, HMJIK II0

MPOYKTaM CrOpaHHsI




TemaTHuyeckoe MIIAHNPOBaAHUE

10 knace
KonnuectBo yacos DIJIEKTPOHHBIE
No | HaummenoBanue
(unpoBrie)
n/ | pasjeNioB U TEM Beer  KonrtponbH = Ilpaktuueck
o0Opa3oBaTenbHbIC
I IIPOTrpaMMBbl 0 bI€ PabOTHI ne paboThl
pecypcbl
Paznen 1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMUK
[Ipenmer
OpraHNu4ecKou
xumuu. Teopust bubmuorexa [JOK

1.1 CTPOEHUS 8 https://m.edsoo.ru/d69d
OpPraHMYeCKuX 650
coenuHeHuit A. M.
byrneposa
Htoro no pazneny 8
Paznen 2. YraneBogopoasl
Hlpenenbrte bubmuorexa [JOK
21  YITICBOAOPOAM T 5 https://m.eds00.ru/d69d
AJIKaHBI, 650
[UKJIOAJIKAHbI
Henpenensubie
yII€BOAOPO/IbIL: bu6nuoreka [IOK
2.2 AJIKEHBI, 14 1 https://m.edsoo.ru/d69d
aJIKaIMCHBI, 650
AIIKUHBI
Apomarndeckue bubmuoreka [JOK
2.3 YTJIEBOIOPOIBI 8 https://m.edsoo0.ru/d69d
(apensr) 650
Hprpontie bu6mmoreka [IOK
2.4  CTOTHMEH 4 https://m.eds00.ru/d69d
YII€BOJOPOIOB U £650
ux nepepadoTka
lManorennpon3BoiH bubmorexa [OK
2.5 bie YITICBOOPOIOB 4 1 https://m.edsoo.ru/d69d
650
Hroro no pazneny 35

Paznen 3. Kucnopoaconepxaniye OpraHu4ecKie COeIMHEHUS

3.1

Cnuptel. ®enon

11

bu6nuoreka [IOK
https://m.edsoo.ru/d69d
650
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KapOouumnbHbie
COEIUHEHHUS:
aNpIEeTuIbl U bu6nmoreka [IOK
3.2 KETOHEI. 21 1 https://m.edsoo.ru/d69d
Kap6onoBsie 650
KHUCHOTEL. CII03KHBIE
a¢upsl. XKupbl
bu6nmoreka [IOK
3.3 VrieBobl 9 1 https://m.edsoo.ru/d69d
650
Hroro no pazneny 41
Paznen 4. AzoTconepsxaiiye OpraHu4ecKue COeTUHEHUs
AMUHBI bu6nuoreka [IOK
4.1 AMUAHOKHUCIIOTHI. 12 1 2 https://m.edsoo.ru/d69d
Benku 650
Htoro no pazneny 12
Paznen 5. BeICOKOMOJIEKYIISIPHBIE COEIUHEHNUS
Bricokomonekyns bubmorexa HOK
5.1 & CoeIHe YIp 6 1 https://m.edsoo.ru/d69d
HEBI WHEHUS
A 650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO
YACOB IIO 102 3 6
[TPOTPAMME
11 knacc
No HaunmenoBann = KonmvecTBo yacoB DIIEeKTPOHHBIE
~ € pa3lenoB (uudpoBbIe)
/ Bceer Kontponbnsl  IIpakTnuecku
TeM o0Opa3oBaTebHbIE
i e paboTbI e paboTbI
porpamMMbI pecypchl
Paznen 1. TeopeTudyeckrne OCHOBBI XUMUU
Crpoenue
aTroma.
I1
Mepuorsccr BuGmorexa LIOK
1.1 9 https://m.edsoo.ru/2dd57f
[Tepuoanuecka 24
s cUcTEMA o
XUMHYECKUX

aneMeHTOoB /I.
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n.
Meuneneena
ggpzzj:: bubmuorexa [JOK

1.2 . ' 11 https://m.edsoo.ru/2dd57f
Mmuoroo0pa3ue 24
BCILICCTB —
X ccKite bu6mmoreka [JOK

UMUYECKH

1.3 19 https://m.edso0.ru/2dd57f

peaxkuuu
24
Hroro no pazueny 39

Paznen 2. Heopranuueckasi Xumus

bu6mmoreka [JOK
2.1 Hemeramsr 31 https://m.edsoo.ru/2dd57f
24
bubmuoreka [JOK
2.2 MerTasuibl 23 https://m.edsoo.ru/2dd57f
24
Htoro no pazneny 54

Pasgen 3. Xumug u XKu3Hb

Metonsl
[IO3HAHUA B
3.1

XUMUU. XUMUSA
U KU3Hb

Hroro no pazneny 9

bubmuorexa [JOK
https://m.edsoo.ru/2dd57f
24

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

