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IHHOACHUTEJBHAA 3AIINCKA

PaGouass mporpaMMa 1O XUMHM Ha YpOBHEe cpegHero oOmero o0Opa3oBaHUS
paszpaborana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-0d3 «O6 obpazoBaHUH B
Poccuiickoit ~ ®enepauuny», TpeOOBaHUI K pe3yibTaTaM  OCBOCHHA  (peaepanbHOM
oOpasoBarelbHON TporpamMmbl cpefaHero obmero oopazoanus(P@OIl COO), npeacTaBiaeHHBIX
B DenepalibHOM rocyiapcTBeHHOM oOpazoBareiabHoM cranjpapte COO, ¢ yuérom Konuenuuu
npenofaBaHus yueOHoro mpeamera «XuMHs» B 00pa3oBaTEeNbHBIX opranusanusx Poccuiickoit
denepanun, pealu3yrIIUX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMbI, I OCHOBHBIX MOJIOKEHHH
«Crparerun pazButusi Bocniutanuss B Poccuiickoit ®@enepanmu Ha nepuoa no 2025 roma»
(Pacnopspxenue I[lpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.). B nporpamme yuTeHbI Ujied U
nosioxkenus Konueniuu pa3sutus xumMudeckoro oopasosanus B Poccuiickoit denepanuu.

XuMHUsT Ha YpPOBHE YIUIYOJEHHOTO HW3yuUeHHsI 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAY4YHOTro o0Opa3oBanus yvamuxcsa 10-11 xmaccoB. Usydyenwe mnpenmera,
peanu3dyeMoe B YCIOBUSX JTU(PPEPEHIIMPOBAHHOTO, MPOMUIBHOTO OOYYCHHUs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIFHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOJUMYIO JIISl aJanTalii UX K OBICTPO MEHSIFOIIMMCS YCJIOBHSM JKU3HH B COLUYME, a
TaKXKe IS MPOAOIDKEHHS OOYYeHHS B OpraHM3alMsx MpodecCHOHATBLHOTO 00pa3oBaHHS, B
KOTOPBIX XUMHUS SIBJISICTCS OJTHOM U3 MPUOPUTETHBIX JUCIUTLIUH.

B nporpamme mo XuUMUM Ha3HAuYEHUE TMpPEAMETa «XHUMHS» TOJY4aeT TMOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBHUU C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1IJIeH, COJEPKaHMs, Pe3yJIbTaTOB OOY4YeHHS U TPeOOBAaHUM K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. (CBHAETENBCTBOM TOMY SIBJISIIOTCS CJEAYIOIIHME BBIIOJIHIEMbIE
MporpamMMoil Mo XUMUU (QYHKIIHH:

UHPOPMALIMOHHO-METOMYECKasl,  peajus3alys  KOTOpoll  oOecreuumBaeT  IOJIy4EHUE
NpEeJCTaBICHUs O LIeNsAX, COAEp)KaHUM, oOIIel cTpateruu oOy4eHMs, BOCIUTAHUSA U PAa3BUTHUSA
00y4aroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;
OpPraHM3allMOHHO-IUIAHUPYIOLIAs, KOTOpas INPEeLyCMaTpUBAacT ONpPEIECJICHHE: IPHUHILIUIIOB
CTPYKTYPUPOBAHHUS U NOCIIEI0BATEIILHOCTH U3YU€HUs Y4eOHOro MaTepuasia, KOJIMUYEeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOA0B K (POPMHUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcs B paMKax HTOrOBOM
aTTecTanuy B GopMe €AMHOTO rocy1apCTBEHHOI0 3K3aMEeHa M0 XUMHUHU.

[Tporpamma a5t yriyOGIE€HHOTO H3YUYEHUS] XUMHH:

YCTaHABJIMBACT MHBAPUAHTHOC IMPEAMETHOEC COACPIKAHNC, 00s3aTenbHOE AJId U3YUCHUA B paMKax
OTJIENBHBIX MPOQHIICH, IPEeTyCMaTPUBAET pacpe/ieieHHe U CTPYKTYPUPOBAHUE €ro MO Kiiaccam,
OCHOBHBIM COJIEp>KaTeIbHBIM JIMHUSIM/pa3/ienam Kypca;

na€T TpUMEpPHOE pachlpelesieHne Yy4eOHOro BPEMEHH, PEKOMEHIYyeMOTo s H3ydeHUus
OTACIBHBIX TEM,

npeiaraeT IpUMEpPHYIO TOCIeI0BATEILHOCTh U3yUeHUsI yUeOHOro MaTepuaia ¢ y4€TOM JIOTHKU
MIOCTPOEHNUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEAMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 HHTEPIpPETallio IeNel W 3a7ad W3Y4YeHHs IpeaMera Ha yriayOiaéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro o0Iero oOpa3oBaHUs,
COZIEpXKATEIbHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX  pEe3yJbTaTOB  OCBOCHHMS  OCHOBHOM
00pa3zoBaTenbHON MPOTPaMMBbI CPETHETO O0IIeT0 00pa3oBaHus (JIMYHOCTHBIX, METAPEIMETHBIX,
MPEIMETHBIX), a TakXke C Y4YETOM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENbHBIX JEHCTBUI
o0yu4aro1erocsi 1o OCBOCHUIO COACPKAHUsI IPEAMETA.



[lo Bcem Ha3BaHHBIM TO3ULMAM B TMpOrpaMMe IO XHUMHHM MPEyCMOTpPEHa
MPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO o00miero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBJISIFOLIEH collep:kaHus y4eOHOTro mpeamMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTABIIAIOLIEH, KOTOPAs JOJKHA OMPENAEHATHCS B COOTBETCTBUU C HANPABIECHUEM
KOHKPETHOTO MPpoGuIs OOyIeHHS.

B coorBerctBUM ¢ KoHuenTyalibHbiMU TookeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme aAuddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeaHero ooiiero o0pa3oBaHUsl XUMHUS HA YPOBHE YIiyOJIEHHOTO M3yueHUsl HallpaBlieH
Ha peaJn3aliio IPEEMCTBEHHOCTH C MOCIEAYIOLUIUM J3TaloM IOJyYEHUS XHMUYECKOrO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3y4eHHUE TMpeAMeTa «XUMHUS» OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha pacHIMpeHue |
yIriyOJIeHHEe TEOPETUYECKOW M TMPAKTHYECKOM TMOATOTOBKA OOYYarOIIMXCs, BBIOPABIIMX
onpeAenéHHbli MPouiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccuonanbHoro oopaszosanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeHEro o0miero oOpa3oBaHusl M3ydeHHE TpeaMeTa «XUMHD)
OPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHUS 00yUYaIOUINXCA,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOMIUX  MEXIUCHUIIITMHAPHBIMH,
HAJIIPEIMETHBIN XapaKTep.

CocraBisitoliMMHU  IpeMeTa «XHUMHUS» Ha YPOBHE YINYOJEHHOIO W3YyUEHHUS SBISIIOTCS
yrinyonéHHuble Kypebl — «Opranudeckas XuMus» u «OOmas ¥ HeopraHudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3oBoro u
yIIIyOJI€HHOTO YPOBHEHM M3y4€HUs IpeaAMETa.

OcHoBy cojnepxaHus KypcoB «OpraHuyeckas xumus» U «OOmas ¥ HeopraHuueckas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCETHBIX 3HAaHUHA ¢ YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUHM IOJIydaeT ONPENCIIEHHOE TEOPETUYECKOE
JIONIOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblmIMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Y4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHMH O XMMHYECKHX DJJIEMEHTAX U
CBOMCTBaX MX COECJUHEHUH HAa OCHOBE PACUIMpPEHHs U YIriyOJeHUs NpeACTaBICHUNH O CTPOCHUU
BEII[ECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IMPOTEKaHUS PEaKIMil, pacCMAaTPUBAEMBIX C
TOYKH 3pEHHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuoanueckoit  cuUCTeMbl XUMHYECKHX  DJIEMEHTOB  0Oa3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TakkKe C
TOYKHA 3peHHs MeXaHU3MOB e€ oOpa3oBaHus. l3ydyeHue THUIOB peakIMid JIOMOJHACTCS
(opMHpOBaHNEM IPEACTABICHUN 00 IEKTPOXUMUYECKHUX MIPOIEcCaX U IEKTPOIN3E PACIUIaBOB
U PAacTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMHM INpPU PACCMOTPEHHUU PEAKLMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco0oe BHUMaHUE BOMPOocaM 00 3JIEKTPOHHBIX ddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peakiuil.

Ocoboe 3HaueHHe MMEEeT TO, YTO Ha COJepKaHHWE KYPCOB XUMHU YIIyOIEHHOTO YpOBHS
U3y4eHMs Ul KJIacCOB OIpeneN€HHOro mpoduis (riIaBHbIM 00pa3oM Ha UX CTPYKTypy M
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeIMEeTHBIX 3HaHUi) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUM IMpeAMeTa A KJIAcCOB XHUMHUKO-(H3UYECKOro
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npodwmis 00JbIIOe 3HAYCHHE OYAYT UMETh 3JIEMEHTHI y4eOHOro MaTepuasia Mo oOIe XUMHH.
[lpn w3ydyeHuwm mpeaMera B JaHHOM Cllydae akKLIEHT OyAeT clelaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonexymsapHass Teopus B (U3MKE), 3aKOHBI COXPAHEHHWS MacChl W HSHEPTUH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILECTB U JAPYTOeE.

B T0 e Bpems B conep)kaHUH IpeaAMeTa Il KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOdus
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60siee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMHUECKOW OpraHU3aluH KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEPY, TaKue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIMMHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U apyrue. [lpu stom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOLIECCOB (DOTOCHHTE3a, IbIXaHHs, TUILEBAPEHUSI.

B mnane ¢dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA PAKTUYECKOTO NPUMEHEHNUSI HayUYHbIX 3HAaHUM U3ydEeHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU INpeAMEeTaMM, BXOISIIMMH B COCTaB IPEIMETHBIX
obnacrell «EcTecTBEeHHO-HayuyHble IpeaMeThD», «Marematuka u uH@opmatuka» u «Pycckuit
A3BIK U JIUTEPATypa.

[lpu m3ydeHnn ydeOHOTO TpeaMeTa «XUMHs» Ha YriayOJI€HHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHHE OCHOB HAyKHM XHMHUHU Kak o0jactu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriayOlIE€HHOM YpOBHE M3y4YEHUS
npeaMeTa MpeAnoiaraeT peajin3aluio TakKuX 1enel, Kak:

dbopMupoOBaHHE TPEJICTABICHUN: O MaTepHAIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX W
IIO3HABAEMOCTHU SIBHGHI/Iﬁ HpI/IpOI[BI, 0 MECTC XHMMHHU B CHCTECMEC CCTCCTBCHHBIX HaYK u eé
BeIylIleil polu B 00ECIEeUeHUH YCTOWYMBOTO Pa3BUTHsS UYEJIOBEUECTBA: B PEIICHUU MpobdiieM
AKOJIOTUYECKOMN, IHEPTrEeTHUECKON M MUIEBON O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MAaTepUAlOB, HOBBIX HWCTOYHHUKOB DJHEPrHMH, B OOECIEUECHUU pPALHUOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYpbl UEJIOBEKA, a TAKKe
HKOJIOTMYECKA 00OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOIHOM cpefie;

OCBOCHHE CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XMMHYECKOM COCTABJIAIOIICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX MOHSATUH, 3aKOHOB U TEOPUN XHUMHH, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIIICCTBA HaA paszx ypOBHHX — aTOMHOM, I/IOHHO-MOJ'IGKYJ'ISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX NpPOTEKaHUs
XUMHUYCCKUX peammﬁ, 0 XUMHYCCKOM paBHOBeCI/II/I, paCTBoan 158 }II/ICHepCHBIX CcuUcTremMax, 06
00IIMX HAYYHBIX IPUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHre y OOYYAIONMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUH i1 OOBSICHEHHs KIFOUYEBBIX HJIEH U MPOOJIEeM COBPEMEHHON XUMUH, IS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SBJICHUHN, HMMEIONIUX €CTECTBEHHO-HAYUHYIO TIPHUPOAY;
TPaMOTHOTO PelIeHUs] MPoOIEM, CBI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON Oe30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥  MPOW3BOJICTBEHHOU
JIEATETbHOCTH YEJIOBEKAa, CBA3aHHOM C XHWMHMUYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM H
nepepadoTKOMN BEIIECTB;

yrayOieHne MpeICTaBICHU 0 HaAyYHBIX METO/IaX MO3HaHUs, HEOOXOAUMBIX ISl MPHOOPETEeHUs
YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBICHCHHUS XMUMHYECKUX SIBICHUW, WMEIOIINX
MECTO B IPUPOJIE, B PAKTUYECKOMN AEATEIBHOCTH U MOBCEIHEBHOMN KU3HMU.



B nmnnane peanuzanuy TepBOOYEPEIHBIX BOCIUTATEIbHBIX M PA3BUBAIONIMX (DYHKIHMNA
LIEJIOCTHOM CHUCTEMBI CpeJHEero oOIiero odpa3oBaHUs NPU M3YYEHUHU IpeaMmera «XUMHs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MIPUOOPETAIOT TAKHE 1SN U 3a/1a4H, KaK:

BOCIIHUTaHHE YOCKIEHHOCTH B IO3HABAEMOCTH SIBJICHUW TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUSCKUX M MPHUKIIAIHBIX HCCICIOBAaHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMA K OOYYEHHIO W IIO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpMUPOBaHME y HUX CO3HATEIHHOTO OTHOLICHHS K CaMOOOpA30BaHHUIO U
HETPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHUIO YCHEITHOW NMPOPECCHOHATBHONH M OOIIeCTBEHHON
JESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 37A0POBOM
o0Opase KU3HH;

(dbopMUPOBaHKNE YMEHHI U HABBIKOB Pa3yMHOTO MPUPOIOTIOIB30BAHUS, PA3BUTHE KOJIOTHICCKON
KYJIBTYPBI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.

OOmiee 4YKMCIO YacoB, MPEAYCMOTPEHHBIX JUIS HM3Y4YEHHS XUMHUU Ha YriIyOJIEHHOM YypOBHE
cpenHero obmero obpaszoBanus, cocrabiser 204 gaco: B 10 kmacce — 102 gaca (3 yaca B
Henemo), B 11 kmacce — 102 yaca (3 yaca B Henenmo). CornacHo yueOHoMy miuany MBOY,
roZoBOMy KaieHjgapHoMy ydeOHoMy rpaduky KpacnHoBckoit COIL, na u3ydeHwe ydeOHOTO
Kypca 3armiaHupoBaHo - 199 ygacos (3 yaca B Hezgento): 98 yacoB B 10 kmacce u 101 wac B 11
KJ1acce.



COJAEP/KAHUE OBYYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAUY€HUWE OPraHUYECKOW XHMMHH, TPEACTABICHHE O MHOTroo0pa3uu
OpPraHMYECKUX COCIUHECHUM.

ONEKTPOHHOE CTPOECHHE aToMa YIJEpoAa: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYECKas CBS3b B OPraHMYECKHX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIIBI epeKpbIBaHUA aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHasi, ABOMHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBS3e B MOJEKyJax
opranndeckux euects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust crTpoeHust opraHuyeckux coeauHeHuit A.M. byrnepoBa u  coBpeMeHHbIE
IIPEJICTABJICHUsS] O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOCHUS OPTaHUYECKUX COCIUHEHUM.
MonekynsipHple u CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. JNEKTPOHHBIE 3(PPEKTHl B MOJEKYIax OpPraHMYeCKHX COCAMHEHHH
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o kmaccudukanuu opranndeckux pemiects. [loHsTre o QyHKIMOHATEHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OT/IEIbHBIX IPEICTaBUTENCH.

OcobeHHocTn M Ki1accupUKaUs  OpraHMYeckux  peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJILHBIE METOJbl W3YYECHHs BEIIECTB U WX NPEBPAIEHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKHX BELIECTB W MaTepUalaMHd Ha WX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHeE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonorudeckuii psij ankaHoB, oOmias ¢opmysa, HOMEHKJIATypa U HU30MEpPHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ aJIKaHOB, SP>-THOpUAM3AIUS aTOMHBIX
opbutaneit yrieposa, 6-cBa3b. duznueckue cBOMCTBa aIKaHOB.

XVMHYEeCKHE CBOMCTBA alIKAHOB: PEAKIUU 3aMEIICHUsI, N30MEPHU3aliH, 1eTHIPUPOBaHUS,
LIUKIU3alui, NUpOJIN3a, KpeKuHra, ropeHus. [IpeacraBnenne o MeXaHHM3ME peakluid
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs: U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas ¢popmysna, HOMEHKIATypa u u3omMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MabIX (IMKJIOMNPOMNAH, LHMKJIOOYyTaH) M OOBIYHBIX (IIMKJIOTIEHTaH,
IUKJIOTeKCaH ) [UKI0anKkaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruueckuil psja ankeHoB, oOmas Gopmya, HOMEHKJIATypa. JJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKEHOB, Sp*THOpHAM3alMs aTOMHBIX OpOuTanen
yriepoja, 6- U n-cBs3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKUHWHM IIPUCOCIWHEHHMS, 3aMEIICHHs B O-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3AlMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBsA3b. CIIOCOOBI MOTYYEHHS U TPUMEHEHHE aIKEHOB.

ATKagueHBI. Knaccuduxanus aJIKa/IN€HOB (conpspkEHHBIE,
U30JIMPOBaHHbIE, KyMyauposannvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX JMEHOB, 1,2- m 1,4-npucoenunenue. IlonmmMepusanus coOnpspKEHHBIX
nueHoB. CiocoObl NOTY4YEeHUs M TPUMEHEHHE aJlKaIueHOB.

Anxunbl. ['oMonornyeckuii paj alnkuHOB, o0mIas ¢GopMmynna, HOMEHKIATYpa U U30MEpHsl.
OJEeKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-THOpHAM3ALUS aTOMHBIX
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opOutaneit yriaepona. Pusnueckue CBOWCTBA ATKWHOB. XUMHUYECKHE CBOWCTBA: pEaKIUU
MPUCOEANHEHUS, JUMEPU3allMu U TPUMEpPHU3aluu, OKuciaeHus. KucioTHele CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peaknMu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApoMatudecKkue yrieBoopoabl (apeHsl). ['oMonorudeckuii psii apeHoB, o0mias ¢popmyia,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30JIa M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM paJHKaie, peaklUd MPUCOSAUHEHUS,
OKHCIICHHE TOMOJIoroB Oen3omna. Ilpeacrasienne 06 opueHTHPYIOUIEM IEHCTBUU 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHMX CBOMCTB CTHUpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  MOMyYeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHsie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaenue. KaMmeHHBbIH
yroiib U TPOAYKTHl ero mepepadotku. CriocoObl mepepaboTKu HEPTH: NEepPEeroHKa, KPEKUHT
(TepMHUYECKHA, KaTaTUTHYECKHii), pudopmMuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJOPOJOB. Peakuuu 3aMenieHus
rajioreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIIY, IHAHOTPYIIy, aMuHOrpymmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiEnouyu. BzaumonelictBue
JUTAJIOTEHAIKAHOB C MarHueM U UUHKOM. [loHATHE 0 MeTamIoOopraHMYecKUX COEIUHEHUSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METO/bl W3YYEHHs BEIIECTB M WX [PEBPALICHUN: N3yuyeHUe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KaueCTBEHHBIX  peakUui
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM MIIM MOAHOW BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMMOJEHCTBHE AaUEeTWIEHAa C aMMHAadHbIM pPAcTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyXEHHE YIiepo/ia U BOJOPOJAa B OPraHUUYECKUX BEIIECTBAX,
NOJydeHHEe ATHJICHa M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTtb» u
«Yromp», ¢ oOpa3smamMu IUIaCTMAacC, KAay4yKOB U PE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xanme oprannyeckie coeinHeHUsI.

[IpenensHble OnHOATOMHBbIE cnUpThl. CTpoeHHe MOJEKyNn (Ha NpuMepe MeTaHola U
sTaHosa). ['oMonorudyeckuit psij, odmas Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
@usnyeckue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CHMPTOB. BomoponHsle CBA3HM MeEXny
MOJIEKYJIaMH ~ CIIUPTOB. XUMHYECKHE CBOMCTBA: pEaKkUMM 3aMELleHHus, JerujapaTaiuy,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPTAaHUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHM3M 4YellOBeKa.
Crioco0bI nostyueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢dupsl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3NYECKUX U XUMHUUYECKHUX
CBOJNCTB.

MHoroaromMHble CHUPTHl — STHWJICHIVIMKOAb WU ThuuepuH. dusnueckne M XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOAECUCTBHE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakliis Ha MHOroaToMHble cnupthl. [IpeacraBienue o MexaHu3Me
peakuuii HykiieopuiabHOro 3aMerenus. JleiictBue Ha opranusm yenoBeka. CriocoObl MOTydeHUS
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHHE THAPOKCOTPYIIBI M O€H30JIBHOTO S/pa.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoina. KadecTBeHHbIE
peakuuu Ha ¢enon. TokcuyHocTh (enona. CrocoObl MOMy4EeHUS M MpUMEHEHHE (eHoa.
®denondopManabaeruaHas CMOJIa.




KapOoHUIbHBIE COEAMHEHHUS — aibJAETHIbl U KETOHBI. JJEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albIEeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydYeHUs W MPUMEHEHUE ajlbJIerHJ0B U
KETOHOB.

ORHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHkinartypa. Dusnueckue CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3M MEXIYy MOJIEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3TepU(UKALUHU, PEAKIUU C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CIOKHBIX 3pupax. MHOroodpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MaJbMUTUHOBAs, OJEUHOBAs, JUHONIEBAs, JUHONEHO8As KUCIOThl. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upbl. ['omonornyeckuii psn, odmast ¢popmysa, H30MEpHs U HOMEHKIIATYpA.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHOM Cpefe.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKUE CBOMCTBA KHUPOB: IMAPOJU3 B KHUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a4 Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeHCTBHE.

OO6mass xapaktepuctuka yrieBoaoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: IIOKO3a, (pyKTO3a, rajakrosa, pubdosa, Ae30kcupudosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M alNbACTUAHOW TIpYyNN, CIOMPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. llpuMeHeHue T1IIOKO3bl, €€ 3HAUY€HHWE B >KU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MalbTO3a U JakTo3a. BoccraHaBiuBaromue U
HEBOCCTaHaBIUBalOLMe aAucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTEH W Leiunoi03a. CTpoeHHe MaKpOMOJEKYI
KpaxMmaia, TJIMKOT€Ha M ILeJUI0JI03bl. (Pu3Mueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3BI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAs PEakUus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITIOJI03bI: THAPOIIN3, MOTyYeHHE 3(pupoB 1eT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHHs BELIECTB W HUX MPEBpalllEeHUI: paCTBOPUMOCTh
pa3IMYHBIX CIHMPTOB B BOJAE, B3aWMOJACHCTBHE JTAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
cnupTa B ajJbJETU] Ha pacKaJ€HHONM MEJHOW MpPOBOJIOKE, OKHCJIEHHWE 3THUJIOBOIO CIHMPTa
JUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIB30BaHUE BHIE€OMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(ll)), peakuus raumepruHa
¢ ruapokcunom Meau(ll), xumuueckue cBONCTBa pacTBOpa YKCYCHON KHUCJIOTHI, B3aUMOJIeHCTBUE
pacTBopa roko3bl ¢ Tuapokcuaom meau(ll), BzammopmeiicTBue Kpaxmaiia ¢ MOJOM, pEIIeHUE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3huphI».

A3oTcoaep:xaniye OpraHuyecKne CoeINHeHusl.

AMUHBI — OpraHM4yecKkue IMpou3BOJIHBIE ammuaka. Kraccudukamuss aMUHOB:
annpaTHUecKue U apoMaTUYecKHe; epBUYHbIE, BTOPUYHbIE U TpeTHuuHble. CTpOCHNUE MOJIEKYII,
obmas ¢gopMyna, u3omMepusi, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHWMHUYECKOE CBOMCTBA
an(paTUUYEeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.

AHUIMH — NIpeCTaBUTENb aMUHOB apoMaTtuueckoro psaa. CtpoeHue anunuHa. B3aumuoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMIIMHA.




KavectBennsle peakuun Ha aHWinH. CrocoOBbl MOJydeHHs W MpPUMEHEHHE aTu(aTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Howmenknatypa u  uszomepus. OrtaenbHble IPEICTAaBUTENH  O-
AMUHOKHCJIOT: TJIMUIMH, anaHuH. Pu3nyecKue CBOMCTBA aMHHOKUCIOT. XMMHYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHON cBs3u. buonornueckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M THAPOJIU3
HENTUI0B.

benkn kak npuponneie nonuMepsl. IlepBuuHas, BTOpHYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATypalus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJILHBIE METOJbl W3YYEHHs BELIECTB W UX MPEBPALEHUI: pacTBOPEHUE
OenKOB B BOJE, JleHaTypalusi OEJIKOB MPU HarpeBaHUU, IIBETHbIE PEAKIMM Ha OEJIKU, pelleHue
AKCIEPUMEHTAJIbHBIX 33/7a4 10 TeMaM «A30TCOJEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKy IsipHbIE COeJUHEHHUS.

OcHOBHBIE TNOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHsAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IIOJIMMEPU3ALUs U TOJIMKOHICHCALINS.

[TonumepHsie MaTepHaIbl. [Inactmacchl (monu3TUIIEH, MIOJIMIIPOIUJIEH,
NIOJIMBUHUJIXJIOPU ], IIOJINCTUPOII, [OJIMMETUIIMETAaKpUIIar, HOJIMKapOOHATHI,
noJmdTHIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

OnacroMepbl:  HaTypajbHBI  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIM,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypaiibHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tonumeps! criennanbHOTO Ha3HaYeHUs (Te(IIOH, KeBap, 3IEKTPOIPOBOASAIINE TOJTUMEPHI,
OunopasznaraeMble OJIUMEPHI).

OKCIEpUMEHTAJILHBIE METOJbl W3YYECHHs BEIIECTB U UX NPEBPAIEHUN: 03HAKOMIICHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, peELIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUE MIACTMACC U BOJIOKOH».

PacuérHeble 3a1aum.

Haxoxnenue MonekynsapHoi (popMyIibl OPraHUYeCKOTro COEMHEHHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUy /WM UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYeCKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJIYy4YEeHHS,
OIpeIeNeHUE A0JIU BBIX0JA IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MexXnpeamMeTHbIE CBA3N.

Peanuzanus MeXnpeaIMETHBIX CBS3€l IPU M3yYEHHHM OpraHnyeckod xumuM B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBIEHUE, HAayuyHBIH (pakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usnka: maTtepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKHUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHME BEIIECTBA, (PU3UYECKUE BEIMYUHBI,
€MHUIIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

Buosnorus: kierka, opraHusM, 3Kocucrema, 6uocdepa, MeTabonIMu3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUI TUTAHUA, OpoXeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YTIJIEBOBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTBI.

['eorpadus: nonesHsle HCKONAaEMBbI€E, TOIUIUBO.




TexHomorus: MUIICBBIC MMPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMUTAHUA, MOIOIIUC CPCACTBA,
MaTe€pHralibl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC
OBIIHAS 1 HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 35eMeHT. 3oTonbl. CTpoeHHe 3JIeKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaiys XUMHYECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacnpenesnenue
QJIGKTPOHOB TIO0 AaTOMHBIM OpOUTaIsAM. DIIEKTPOHHBIE KOH(QUTYpAllMH aTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, DIIEKTPOHHbBIE
KOH(UTYpAIMA HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuii  3akoH u llepuoguyeckas cuctemMa XUMHUYECKHX  3JIEMEHTOB
J.W. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u Ilepuoaumdeckoil CUCTEMbl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBHIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuogudeckoro 3akona /.M. Menneneena.

Xumuyeckasi CBsi3b. BUIIBI XMMHUYECKON CBSI3U: KOBAJCHTHAs, MOHHAsA, METAJUINYECKAs.
MexaHu3mbl o0pa3oBaHUs KOBAQJIEHTHOMU CBSI3U: 0OMEHHBI
W JOHOPHO-aKIENTOPHBIM. DHEprus W JUIMHA CBs3U. [lOJISIpHOCTH, HANpPaBJICHHOCTb U
HACBIIIAEMOCTh KOBaJEHTHOM cBsi3u. KpaTHble cBsi3u. BomoponHas cBA3b. MexMONeKyIsipHbIE
B3aWMO/JICHCTBUA.

BaneHTHOCTP M BaJIEHTHBIE BO3MOYKHOCTHM aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne o0 KOMIUIEKCHBIX coequHeHusiX. (CocTaB  KOMIUIEKCHOIO — HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JHUraHAbl. 3HAuU€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYISIPHOIO CTPOEHUS. THIBI KPUCTAIMYECKHX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucteMax. Mctunnabie pactBopsl. [IpencraBienrue o KOJIJIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMd pPACTBOPOB: MaccoBas [0Jis BELIECTBa B
pacTBope, MoOJIsIpHas ~ KOHUEHTpainus. HacelllleHHble ¥ = HEHaChIILEHHBIE  PaCTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHUX BellecTB. TpuBUATIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIIECTB.

Knaccudukanus XuMHYeCKHX Peakiuii B HEOPraHMUECKON U OPraHMYECKON XUMUU. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHCHHUS W TPEBPAICHUS SHEPTHUU TMPHU XUMHUYECKHX
peakiusx. TernoBbie 3Q(HEeKThl XUMUUECKUX peakiuid. TepMOXUMUYECKUE YpaBHEHHUS.

CKopocTh XMMHUECKOH peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (akTopoB. ['oMoreHHbIE
U reTeporeHHbie peakunu. Katanus u kataan3aropsl.

OOparumble W HeOOpaTMMbIe  peakiuu. XHUMHYeckoe paBHoOBecue. KoHcranta
XUMUYECKOTO paBHOBecHs. DaKTOphl, BIMUSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, MaBJICHHE W KOHIIEHTPAIIMH BEIIECTB, y4YaCTBYIOIMX B peaknuu. [IpuHIumn
Jle Hlarense.

OnekTponuTHdeckass auccormainua. CunabHble W cina0ble  dIeKTpoiuThl.  CTeneHb
nuccormanuu. Cpefga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1IenouyHas. BogopoaHbii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu nonnoro oOMeHa.



OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHusa. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIEHUS. BakHeWllne OKUCIUTENIH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIN3 PaCTBOPOB M PACILJIAaBOB BEIIECTB.

OKCIIEPUMEHTAIbHbIE METO/bl M3YYEHMsS BEIIECTB M WX MPEBPAlICHUM: Pa3JIOKEHUE
IEPOKCHJAa BOJOpOJAa B MPUCYTCTBUU KaTalIW3aTOPa, MOJEIHM KPUCTANIMYECKUX PELIETOK,
IPOBEJCHUE pEeakuuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
MH/INKAaTOPOB, U3YYEHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumus.

[Tonoxenne HemerauioB B llepuoguyeckoil cuctemMe XUMHYECKHMX SJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aromMoB. Du3nueckue CBOHCTBAa HEMETAJLIOB.
AmoTponusi HEeMETaIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopon. Ionyyenue, ¢pusznyeckue M XMMHUYECKHE CBOMCTBA: PEAKIMHU C METAJUIAMU U
HEMETaJUIaMH, BOCCTAHOBUTEJIbHbIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, CIOCOObI MOIYYEHUs, (PU3NUECKUE U XUMHYECKHE
cBoicTBa. ['amoreHoBojopoabl. BaxkHelne KHUCIOPOACOJEpKAIIUE COEAUMHEHHUS TalOT€HOB.
JlaboparopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MOIY4YEeHUsI rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COCIUHEHUH.

Kucnopon, o3oH. JlaboparopHble M HPOMBILIUIEHHbIE CIOCOOBI MOJIYYEHHUS KHUCIOPOJA.
®du3znueckue M XHMMHYECKHE CBOWCTBA M IPUMEHEHHME Kuciopoga U o30HA. Okcuipl u
HEPOKCU/IBI.

Cepa. HaxoxxneHue B MNpUpoAe, CIOCOOBI MOJNYy4EeHUS, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. CepoBomopon, cynbhuasl. Oxkcua cepsi(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOUl KkucioThl. [IpumeHeHue cepbl U e€
COCIMHEHU.

A3zoT. HaxoxnaeHue B MpHpoOJE, CIOCOOBI MONy4eHHUs, (PU3NUECKHE M XUMHUYECKHUE
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIU.
OcoOeHHOCTH CBOMCTB a30THOHM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
ya00peHusl.

®ocdop. Haxoxzaenue B mpupoje, CrocoObl MOTy4YeHUs, (PU3NYECKHE U XUMHUYECKHUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYriepon, HaxoXiaeHuWE B TpUpoae. AJutoTponHble Moauduxanuu. Dusndeckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BeLIeCcTB, 00pa3oBaHHBIX yriepoaoM. Oxcua yraepoaa(ll),
OKCH]T yraepoaa(IV), yroJbHas KHCJIOTa U ed COJIH. AKTUBHUPOBAHHBII
yroib, agcopOuus. dymiepensl, rpadeH, yriaepoaHble HaHOTPYOkH. IIpuMeHeHHe MPOCTHIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJOM, U €r0 COEAMHEHHH.

Kpemuuii. HaxoxeHnue B mpupojie, crocoObl MOTy4eHus, (GU3NYecKHe U XMUMUYECKHe
cBoiictBa. Okcun kpemuus(I1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coequHeHui. CTEKIO0, €To MOJIy4EeHNE, BUABI CTEKIIA.

[Tonoxenune meraminoB B [lepuogndeckoil cucteMe XUMUYECKHX dJIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBAa METAIJIOB.
[IpumeHneHne MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMHUECKUH psiji HanpsDKeHUH MeTaioB. O01e crnocoObl MoTy4yeH s METaJlIOB:
TUIPOMETAJUTYPrHsi, MUPOMETAIUTYPrusl, dNeKTpoMeTatyprusi. [IoHsTHE O KOPPO3UU METAILIOB.
Crioco6b!I 3a1UThl OT KOPPO3UH.

OO6mass xapaktepuctuka MeTtayiioB IA-rpynnsl [lepuoanueckoit CUCTEMBl XMMHUYECKHUX
aneMeHToB. Hatpuii u kanuil: monydenue, pu3nuecKkue M XUMHUYECKHUE CBOMCTBA, PUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

Obmas xapaxktepuctuka MetasioB IIA-rpynmsr [lepuonndeckoil cMCTeMbl XUMHYECKUX
9JIEMEHTOB. MarHuii ¥ KaJblIMi: TONydeHue, (Qu3nyeckne W XUMHUYECKHE CBOMCTBA,
PUMEHEHHE TPOCTHIX BEIIECTB U UX coequHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ YCTpaHEeHHSI.
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AnoMUHUE: TONydeHue, (pu3nMdeckne M XUMHUYECKHUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUICKCHI aTFOMUHUSL.

OO6mass xapakrepucTuka MeTawioB nobounbix noarpymnm (b-rpymnm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®du3nueckue U XUMHYECKUE CBOMCTBA XpoMa U €ro coeuHeHui. OKCUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

@dusnueckue M XMMHUYECKME CBOMCTBA MapraHia M €ro coeauHeHuil. Bakueimne
coenuaenust Mmapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). Ilepmanranar kamus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOIMCTBA KeJe3a U ero coequHeHui. OKCuapl, TUAPOKCUIBI U
couin xkene3a(ll) u xeneza(Ill). Ilonydyenue u npuMeHEHHE KeJe3a U €ro CILIABOB.

dusznyecknue U1 XMuMHUYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonydenne u npuMeHeHue
MEIU U €€ COCIMHEHHM.

[{uuk: momyueHue, Gpu3nuecKre U XUMUYECKHE CBOCTBa. AMGOTEpHBIE CBOMCTBA OKCHAA
Y THAPOKCHU/IA IIMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne uHKa U €ro COeMHEHUH.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIllIEHUN: n3y4eHrue o0pas3ion
HEMETAIUIOB, TOpEeHHE cephl, docdopa, Keleza, MarHus B KUCIOPOJE, U3YUYCHUE KOJIICKIIUU
«MeTtaibpl ¥ CIUIaBbl», B3aUMOJACHCTBUE LIEIOYHBIX M IIEIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOKHO HCIIOJIB30BAHUE BUICOMATEPUAIIOB), B3aUMOJICICTBIE IIMHKA U JKeJie3a C PaCTBOPAMH
KHCJIOT U LIEJNOYeH, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHE aHWOHBI, KATUOH BOJAOpOAa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCHIOB AIFOMUHUS U IIUHKA C paCTBOPAMHU KHUCJIOT U
HIeJI0Yeil, pelIeHrue SKCHEpUMEHTAIbHBIX 3agad 1o TemaMm «l'ajmorensl», «Cepa u €€
COoeTMHEHU», «A30T U (Hochop U UX COSAMHECHU», «MeTallIbl TJIABHBIX MOATPYII, «MeTaibl
MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieueHnn yCTOMYMBOTO pa3BUTHUS denoBeuecTBa. [loHATHE O HAYYHBIX
METO/JaxX TIO3HaHMsI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HaydHble NpUHIMIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MONYUYEHUs BaXKHEHIIINX
BEIECTB (Ha MPUMEPE MPOU3BOJICTBA aMMHAaKa, CEPHON KUCIOTHI, MeTaHoa). [IpoMbITiuIeHHBIE
CIoCcOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XuMHus W 30pOBbE uenoBeKa. JlekapcTBeHHble cpencTBa. [lpaBuia HCMIoOIb30BaAHUS
JIEKapCTBEHHBIX MpernapaToB. Poyib XUMUU B pa3BUTHU MEIUITUHBI.

X¥MHUs TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb XxuMuu B oOecrieueHUn
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumus. IlpaBuna 6Oe3omacHOro
WCITOJIb30BaHUS MPENapaToB OBITOBOW XUMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHrYecKre 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KpacKH, CTEKJIO, Kepamuka. Marepuansl
JUTS DJIEKTPpOHUKH. HaHoTexHOMOTHH.

PacuérHble 3a1aun.

Pacuérer: mMacchl BemiecTBa WM 00BbEMA ra3oB MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMaA, KOMMUECTBA
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIM OJHO M3 BELIECTB HUMEET NpHMECH, Macchl (00bEMa,
KOJIM4YeCTBa BEII[ECTBA) MPOJIyKTa peakiuu,
€CJIM OJTHO W3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEICIEHHON MAacCOBOM J0JIe paCTBOPEHHOTO
BEIL[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIIEHTPAllUM BEIIECTBAa B PACTBOpPE, JOJIU BHIXOJA
MIPOJIYKTa PEAKLIMH OT TEOPETUYECKH BO3MOXKHOTO.

MeXnpeAMETHBIE CBS3H.
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Peanuzanus MEXIpeaIMETHBIX CBs3€i MPU M3YYEHUU OOIIEH M HEOPraHWYeCKOH XUMHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HMOHATHH,
TaK U MOHATHUH, IPUHATBHIX B OTACIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOue ecTecTBEHHO-HAy4yHbIE IOHSTHA: SIBIEHUE, HayuHbId (DakT, rumoresa, Teopws,
3aKOH, AaHaJIM3, CHHTE3, KJIacCu(UKaAIMsi, I[EePUOJUYHOCTb, HAOMIOJCHNUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usuka: Marepusi, MUKPOMHUD, MAaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH, HEWUTPOH, HOH,
U30TOIBbl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUl YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYUHBI, E€IUHUIIBI
MU3MEPEHMS, CKOPOCTh, SJHEPTHs, Macca.

buonorusa: kierka, opraHusM, OJKocucreMa, Ouocdepa, MeraboIu3M, MaKpo- U
MHUKPOAJIEMEHTBI, O€NKH, KUPbI, YIJIEBOAbI, HYKJIEUHOBBIC KHCIOTBI, ()EPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEILLECTB U ITIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHOoIorus: XMMUYECKasl MPOMBIIIICHHOCTb, METAJUIYPIUs, CTPOUTEIbHBIE MAaTEPHUAIIbI,
CEJIbCKOXO035ICTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaTE€PUAJIOB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWW HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBUU C CUCTCMHO-ACATCIBHOCTHBIM IMOAXOJAO0OM B CTPYKTYPC JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIpPEAETICHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYArOIIMXCS
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBWJIAMU W HOPMAaMM IOBEICHUS; HaJIHuue
MPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTH IICJIM M CTPOUTH KM3HCHHBIE
TUTaHBI.

JIMYHOCTHBIC PE3ybTATHl OCBOCHHS IMPEAMETa «XHMHS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JeATENbHOCTH 00yUYalolUXCcs B MPOIlecce peann3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE Pe3yNbTAaThl OCBOCHHSI MpEAMETa «XHUMHUS» OTPaKaT CHOPMUPOBAHHOCTH
OIbITa [T03HABATEIBHON U MPAKTUYECKOM NEATENIbHOCTH 00yUYaroluXcsl B MPOIECCE peann3aluu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS

OCO3HaHUA 00YYAIOUIMMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTAaBICHUS O COLMAJIbHBIX HOPMaxX W MpPaBHJIAX MEXKIMYHOCTHBIX OTHOUICHHHA B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JAEATEIHLHOCTU MPU CO3/aHUU yUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMATh U MPUHUMATh MOTHBbI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
MIPY aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOILIEHHS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTE€YECTBEHHOM
XHAMUH,

YBa)XEHHSI K MPOIIECCY TBOPYECTBA B OOJNACTH TEOPHHM U MPAKTHUECKOTO MPHUIIOKEHUS
XUMHHU, OCO3HaHWA TOIO0, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX Ha6J'IIO]1€HI/II\/’I,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpeCa ¥ TO3HABaTEJIbHBIX MOTHBOB B TMIOJIYYEHHHW U TIOCIEAYIOIIEM aHau3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

COCOOHOCTH OLICHMBATh CUTyalllH, CBA3AHHbLIC C XUMUYCCKNMU ABJICHUAMU, U IPUHHUMATDH
OCO3HAHHBIE PEUIEHUs], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHUEC W TIIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HOSPII_[PII;’I
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTeH 370poBoro M 0Oe3omacHoro oOpasza >KHU3HH, HEOOXOAMMOCTH
OTBETCTBCHHOT'O OTHOLIICHUA K CO6CTBCHHOMy (1)I/ISI/I‘—IGCKOMy H IICUXUYCCKOMY 310POBbIO;

coOnrofeHusl mpaBui 0e30MacHOro OOpalieHHus ¢ BEIIeCTBAaMH B OBITY, MOBCETHEBHOM
JKU3HH, B TPYAOBOM JEATEIbHOCTH;

MOHMMAHUSA [IEHHOCTH TPaBWI WHAWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIUEK (YHOTPEOIECHHUS AJIKOTOJ,
HapKOTUKOB, KypeHUs);
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5) TPy10BOT0 BOCIIMTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JIEATENBbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTH€ B PpEIICHUH NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YyUEHHMIO Npodeccuil pa3iIudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASIM TPYAa U pe3ysibTaTaM TPY10BOM €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBUAYAIBHOW TpPAaeKTOPHUH OOpa30BaHMUS,
Oyaymei npodeccun U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IEeCTBa;

6) IKOJIOrHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKHU IENIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

NOHMMAHHUA TI00aJbHOTO XapaKTepa HKOJIOTMUYECKUX MPOOJieM, BIUSHUS SKOHOMUYECKUX
IPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

OCO3HaHUS HEOOXOIUMOCTH UCIOJB30BaHUS JOCTH)KEHUNH XUMMHU Ul PEILIEHUsT BOIPOCOB
PaLMOHATIBHOTO PUPOIONOIb30BAHUS;

AKTUBHOI'O HENpUATUS JAECUCTBUN, MPUHOCSILMX Bpel OKpY’KaroLlell NpUpOogHON cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JICMCTBUN U NPENOTBPALLATD UX;

HQJIMYMS Pa3BUTOIO SKOJOIMYECKOIO MBILIUIEHHS, 3KOJIOTMYECKOH KyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJbHOM, KOMMYHUKAaTUBHON M COLIMAJIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu |
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUA CcHeNU(UKH XMMHUU KaK HayKH, OCO3HaHus €€ ponu B (HOpPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI U 4YEJIOBEKa, B MO3HAHUM HPHUPOAHBIX 3aKOHOMEPHOCTEH WU
pelLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JIJII COBPEMEHHOM IMBWIM3AIUU: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpBI, B PELIEHUH ITI00ABHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHMYECKOM Oe30MacHOCTH, B PAa3BUTHM  MEIMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAA M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TIPaMOTHOCTH: MOHHMMAHHS CYIIHOCTH METO/IOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C 1IeJIBIO MOIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS JJIsl pelleHHs mpolieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpbhIBHOMY OOpPa30BaHMIO U CamMO00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasinyHbIX cdepax mnpodheccHoHaTbHON
NESITETbHOCTH.
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METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHHUS NMPOTPaMMBbl MO XMMHU Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILITHHAPHbIC
(MEeXIIpeAMETHBIE) OOLICHAYYHbIE TOHATHS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOW KapTHHBI MUPA
U crieuru(uKy METOIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJIEHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPUHLIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

yHUBEpCallbHble ~ y4eOHble  jaedcTBus  (MO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryJsTHBHEIC), oOecrieunBaome  GopMupoBaHWe  (YHKIMOHAIBHOW  TPAaMOTHOCTH  H
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh ~ OOyYaroIIUMXCS  HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIC,
MHPOBO33pDEHUYECKHE 3HAHHMA ¥ YyHUBEpCAJbHbIC y4YeOHbIC ACHCTBHS B IO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpenmMeTHsie pe3ynbTaThl OTPaXKAIOT OBJAJCHHE YHHBEPCAIBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTe/bHbIE YHHBeEPCAJIbHbIE YUueOHbIe 1eiCTBUS

1) 6a3oBble JJOrMYecKHUe JAeHCTBUS:

CaMOCTOSITENILHO (POPMYJTUPOBATh W aKTyalW3UpOBaTh NPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OMpEeNEeNATh IeJIU JACSITeNIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKECHUS,
COOTHOCHUTb PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUA TMPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICTATH
XapakTepHble TMPU3HAKKM TOHATHUI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JJIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBHIOMPATHh OCHOBAHUS U KPUTEPUU IS KIaCCH(PUKAIIUU BEIIECTB U XUMHUYECKUX PEaAKITUii;

YCTaHaBIMBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3M MEXY N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHUE paCCyXIeHMUs (MHIYKTUBHBIE, JACAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHSTh B Ipoliecce MO3HAHUS HCIOJIb3yeMbIe B XMMHH CHUMBOJUYECKHE (3HAKOBHIC)
MOJIeIIH, TTPe0OPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMudeckass (GopMmyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU PEIIeHUHd Y4eOHBIX
MO3HABATEJIPHBIX W TMPAKTHUUECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BIIQJIETh OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHMS BEIIECTB U XUMHUUECKUX PEAKIU;

dbopMynupoBaTh €M W 3aJa4d  HWCCJIEOBAaHMs, WCIOJBb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENNLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
Ju1s1 GOPMHUPOBAHUSI TUTIOTE3HI IO POBEPKE MTPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BIIAJETh HaBBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAaHUS M MPOBEJACHUS YUEHUUYECKHX
SKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOAATh 32 XOAOM TMPOIECCa, CAMOCTOSTEIIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJICTaHHOM
pabore;

mpuoOpeTaTh OMBIT YYEHHYECKOW HCCIEAOBATEIbCKON M TPOEKTHOW JesTEIHHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEUICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMIHBIX METOJIOB ITO3HAHMS.

3) padorta ¢ nngopManmeii:
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OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4YHO-TIOMYJISApHAs
JUTEpaTypa XUMHYECKOTO COJEpKaHUs, CHpaBOYHbIE moOcoOMs, pecypcel MHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ I0CTOBEPHOCTH U HETTPOTHBOPEUYUBOCTD;

¢dopMynupoBaTh 3ampoCchl M TPUMEHSTH pPa3IMYHbIE METOIBl MpPH IOHCKE U OTOOpe
uH(pOpMaIKy, HeOOXO MO JIJIs BBITIOJIHEHUS YI€OHBIX 3a/1a4 ONpPEeAeIEHHOr0 TUIIA;

nproOpeTaTh OIBIT UCHOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJIbHYIO (hopMy mpeacTaBieHus uHpopManuu (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KauyecTBE CpEICTBA MpH paboTe ¢ XUMHYECKOU
uHpOpMaNMeil: NPUMEHATh MEXNpeaMeTHble ((GU3HMUECKHe W MaTeMaTH4YeCKHe) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISHOCTH.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbIe el cTBHA:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/Ja€MOW TEMBI B X0JI€ TUaJIOra 1/Wi JUCKYCCUH,
BBICKA3bIBaTh HJIEH, (HOPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIHHO BHITIOTHEHHUS
HpeAI0KEHHOH 3a/1auu;

BBICTYIIaTh C MPE3CHTALMEH pe3yabTaToOB IO3HABATEIBHON NEATEIFHOCTH, IMOIY4EeHHBIX
CaMOCTOSATENIFHO WJIM COBMECTHO CO CBEPCTHHKAaMH TIPH  BBIIOJIHEHHHM XUMHYECKOTO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoeKkTa, M (opMynupoBaTh BBIBOJABI MO PE3yabTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHI B X0/€ 00CYXK/I€HUs U OOMEHAa MHEHUSIMH.
PeryisiTuBHBIE YHUBepPCAIbHbIE YUeOHbIE el CTBUSA:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYIIECTBISTH CBOIO TO3HABATENBHYIO ESTEIBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUiaraéMblii allTOPUTM JICHCTBHI TIPW BBITIOJHEHUW YYEOHBIX M HMCCIEOBATEILCKUAX 3aj1ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAIX;

OCYILECTBIISATH CAMOKOHTPOJIb JESATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTpamMMbl IO XUMUU Ha YriyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOILero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHUS, YMEHMS U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MHTEPIpETAlU U
npeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 0 MOJTYYE€HUIO HOBOTO 3HAHMS U NPUMEHEHHUIO
3HAHUW B Pa3IMUYHBIX Yy4E€OHBIX CHUTYallUSX, @ TAaKKE€ B PEAJNbHBIX JKU3HEHHBIX CUTYyalMsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyJIbTaThl IIPEICTABIIECHBI I10
roJiaM U3y4eHHs.

10 KJIACC

IIpenMeTHbIE pe3ysIbTaThl OCBOEHUA Kypca «OpraHnvecKasi XUMUs OTPa)aroT:

c(OpMUPOBAHHOCTH MPEACTABIEHUN: O MECTe W 3HAYCHWU OPraHUYeCKOW XHUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHHH YCTOWYHUBOTO Pa3BUTHS YEJIOBEUECTBA B
pelIeHrur MPOoOIeM IKOJIOTUYECKOW, IHEPreTUYeCKO M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEOUIIMHBI, CO31aHHUH HOBBIX MaTepI/IaJ'IOB, HOBBIX HCTOYHHKOB 3Hepr1/m, B O6eCHe‘IeHI/II/I
paIoOHaIBHOTO TPUPOJIONIONH30BAHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YEJIOBEeKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIODOBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHHUE CHCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpAas BKJIIOYAET: OCHOBOIOJIATAIOIIUE
NOHSTHS — XMUMHYECKHI JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas o0oiouka aroma, s-, pP-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHMS aToMa, THOPUAM3AlUs aTOMHBIX
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opOutanel, MOH, MOJIEKyNla, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHUS,
XUMHYECKasl CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIM 00BEM, YIVIEPOAHBIN CKelerT,
(GyHKUIMOHANBHAS TPYIIA, paguKal, CTPYKTypHbIe (GopMyisl (pa3BEpHYTHIE, COKpallEéHHBIE,
CKEJIETHBIE), H30MEpUsl CTPYKTYpHas U IPOCTPAHCTBEHHAs (reoMeTpUYecKasi, ONTHUYECKasi),
U30MEpBI, TOMOJIOIMYECKUH Psll, TOMOJIOIH, YII€BOAOPOAbI, KUCIOPOA- MU a30TCOACPIKALIME
OpPraHUYECKHE COCIUHEHMS, MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOPHUM, 3aKOHBI (nmepuoanueckuii 3akoH [[. M. MenneneeBa, Teopust CTpoeHUs
opraHvueckux BemectB A. M. byrmiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U NPEBpALICHMs] DSHEPTUUM IPU XUMHYECKMX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHUPOBO33PCHUECKHE 3HAHUSA, JIe)KAIlUEe B OCHOBE ITOHUMaHUS
IPUYMHHOCTY UM CHCTEMHOCTH XUMHYECKHMX SBJICHMH; IIPEACTABICHUS O MEXaHHU3Max
XUMHYECKMX PpEaKklUWi, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEDHOCTAX MX
IIPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB B MoJIEKyJaX (MHAYKTUBHBIN U
me3oMepHbIil 3¢ dekTr, opuentanTsl 1 u Il pona); daxrtonorunyeckue cBeAeHUs O CBOWCTBAX,
COCTaBe, OJyYEeHUH U 0€30I1aCHOM UCIOJb30BaHUHU BaXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHbIX MPUHIMIAX XHUMHUYECKOIO
IPOU3BOACTBA (HAa IpUMEpE IPOU3BOACTBA METAHOJA, IIEPepadOTKU HEPTH);

cOPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHblE  MPU3HAKM  IOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHATHS MpPU ONHMCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

MCII0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY Ul COCTABJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMUUYECKUX PEAKIUN U PACKPBIBATH UX CYIIHOCTh: OKUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil IOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOIO OalaHca 3TUX PEaKLUi,
peakuuii MOHHOrO OOMEHa NyTEM COCTABIEHHS HX TIOJHBIX M COKPAIIEHHBIX MOHHBIX
YpaBHEHU;

W3rOTaBIMBATh MOJIEAM MOJIEKYJ OpPraHMYECKHUX BEUIECTB U1 WUIKOCTPAlUUd HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHUIO K ONPEAEIEHHOMY KJIACCy/TpyIIe COEAUHEHNH, 1aBaTh UM
Ha3BaHUA No cucremarndyeckoil HomeHkaarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHMS
JUISL  OT/AENBHBIX TNPEJCTaBUTENEH OpPraHUYECKUX BEIIEeCTB (ITUJIEH, AaleTHIEH, TOIYoll,
[JIMLIEPUH, STUWIEHTJUKONIb, (QeHos, (OopMalbIEeTHA, AaneTajabJerusl, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEHMHOBAas, MaJIbMHTUHOBAas KHUCJIOTHI, TJIMLUH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AHWINH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OINPEAEATh BHJ XHMUYECKOM CBA3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHMS PUMEHATH IOJIOKEHUSI TEOPHUH CTPOEHHS OpPraHMYECKUX
BemecTB A. M. BytiepoBa st 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (u3nueckue
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKaJME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(QUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTII€BOA0OB (MOHO-, TU- U TIOJHCAXapUI0B),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIHX
XUMHUYECKHX PEAKLUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYIT,;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEP)KJAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT KPaTHOCTU U TUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUSA @TOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;
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c()OPMUPOBAHHOCTh YMEHUS XapaKTEePH30BaTh HWCTOYHUKHU YIIIEBOJOPOJHOTO  CHIPHS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHM O EeCTECTBEHHO-HAYyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHH, MOJICIMPOBAHUH, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

Cc()OPMUPOBAHHOCTh ~ YMEHHS  NPUMEHSITh OCHOBHBIC  OINEpaIlliil  MBICIUTEIHHON
NESATENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIECHHE, CHUCTEMAaTH3aIUI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3E€H — JIJIsl M3YUEHUsSI CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHUMA: BBISBIISATH B3aUMOCBA3h XUMHUECKUX 3HAHUHN C MOHATHIMH U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHUS CYHIHOCTH MaTepHabHOTO €AMHCTBA MHpPA, UCIOJIb30BaTh CUCTEMHbBIC 3HAHUS IO
OpPTaHMYECKON XUMUU IJis1 OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUH, UMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c()OPMHUPOBAHHOCTh YMEHUU: IPOBOJUTH PACUYETHl 1O XUMHYECKUM dopMylaM M|
YPaBHEHUSAM XHMUYECKUX DPEAKIHH C MCHOJIb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XAapPaKTEPU3YIOIIUX BEHIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMMHUYECKON (DOpMyIbl BElIecTBa MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AaHAM3UPOBATh U OLICHUBATH C TO3MIIHIMA
HKOJIOTHYECKOW O0€30IacHOCTH TMOCIEACTBUSL OBITOBOH W TPOU3BOJICTBEHHON JESTEIHHOCTH
YeNOBEeKa, CBSA3aHHOW C MepepadOTKON BEIECTB, HCMOJIb30BaTh MOMYyYCHHbIC 3HAHHS IS
MPUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XHMHUCH;

c(OpPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IUIAHUPOBATHh M MPOBOJUTH XUMHUYECKHIM
AKCIEPUMEHT (TIOTy4€HUE U N3YYEHHE CBOMCTB OPraHNYECKHUX BEIECTB, KAYECTBEHHBIE PEAKIINU
VIIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelIeHre AKCIEePUMEHTAIBHBIX 33Jad 10 PAclO3HABAaHMIO OPTraHWYECKHUX BEIIECTB) C
coOmo/ieHeM TpaBuil  Oe3omacHOro  oOpalleHust ¢ BeLeCTBaMU M J1abOpaTOpHBIM
obopynoBanuemM, (HOpMyITUPOBATh IENIb HMCCICIOBAHUS, TMPEICTABISATh B Pa3NudHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OIICHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBuia SKOJOTHUECKH I11eJecoo0pa3HOro MoBeAeHUs B OBITY U TPYAOBOM
NeSITETPHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbs, OKPY)KAIOLIEH NPUPOIAHON Cpensl U
JTOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

0CO3HAaBaTh OMACHOCTh TOKCHYECKOTO NEHCTBUS Ha KMBBIE OPTaHU3MBI ONpPEICTEHHBIX
OpraHMYECKUX BEIIECTB, MOHUMas cMbIch nmokaszatens [11K;

aHATM3UPOBATh  IIENIECOOOPAa3HOCTh ~ NPUMEHEHUS  OPraHMYeCKHX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh yYMEHHI: OCYIIECTBIIATh II€JICHANIPABICHHBIN TMOUCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-HaydHasl JHUTepaTypa, CpelacTBa
MaccoBoil umHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHUICCKH aHATU3UPOBATH XUMHYCCKYIO
uH(popMalrio, iepepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUU C TOCTABJICHHON y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3yibTaThl OCBOEHUS Kypca «OOm@as W HeopraHuyeckas XHUMHUS»
OTpaXKaroT:

c(OpPMHPOBAHHOCTD MPEJCTABICHUI: 0 MaTepHaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TT03HABAEMOCTH SIBJICHUM IMPHUPOJBI, O MECTE€ W 3HAYEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIEYeHUH YCTOWYMBOTO Pa3BHUTHUS, B PEIICHUH MPOOIEM HKOJIIOTUYECKOM,
SHEpPreTM4eckoil M MuIeBOM 0e30MacHOCTH, B PAa3BUTHM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECIEUYEHHUH  paIMOHAIHLHOTO
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IPUPOONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphl YelIOBEKa, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOM Cpefe;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbL, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOC W BO30YXKIAEHHOE COCTOSIHUS aToMma, THOpUIU3allvs
aTOMHBIX OpOWTaJIel, HMOH, MOJEKYJla, BaJEHTHOCTb, 3IEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOB&JIECHTHAs, HMOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJIZIMYECKAsT PEINETKA, XUMHUYECKas PEakuus, pacTBOp, IJIEKTPOJIMTHI, HEMIEKTPOJIUTHL,
AJIEKTPOJINTUYECKAsT ~ AMCCOLMAIUsS, CTENEHb JUCCOLMALIMM, BOJOPOJHBIM  I10Ka3aTelb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH 3PPEKT XMMUYECKON peakiiy, CKOPOCTb XMMUYECKOH
peakuuy, XUMHMUYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (Te€Oopus 3JIEKTPOIUTUUYECKOU
auccounuanuy, nepuoandeckuil 3akoH JI.M. MenzaeneeBa, 3aKOH COXpPaHEHMsI MAcChl BEIIECTB,
3aKOH COXPAaHEHMs U MPEBpAlllEHUs] SHEPIMM IIPU XUMHUYECKHUX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI A3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKALME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABICHHUA O CTPOCHHM BELIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HaJMOJIEKYJISIPHOM YpOBHSX; IIPEICTaBICHHUS O MEXaHU3Max
XUMHYECKHUX peaxkuui, TEPMOJUHAMUYECKHUX
U KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O XMMHYECKOM PaBHOBECHM, pacTBOpPax U
JMCIIEPCHBIX cHcTeMax; (aKTOJOTMUECKHE CBEJCHMS O CBOICTBaxX, COCTaBe, IOJIyY€HHUH U
0€30MacHOM HCIOJIb30BAaHUM BaKHEHIIIMX HEOPTaHWYECKUX BELIECTB B OBITY M MPAKTUYECKOM
JeSITebHOCTH YeJIOBEKa, OOIIMX HAayYHBIX IPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTepHbIe MIPU3HAKU
NOHSITHH, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IIPU
ONMCAHUN HEOPIaHUYECKUX BEILECTB U UX IPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHHS UCIOJIb30BATh XHUMHUYECKYI0 CHMBOJIMKY MAJISi COCTaBJICHUS
dbopMyn BeIIECTB MW YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHMSI OIIPENIEIATh BaJIEHTHOCTh U CTENEHb OKUCICHUSI XUMHUECKUX
HJIEMEHTOB B COEIMHEHMSX, BUJ XUMHUYECKOH CBs3M (KOBaJIeHTHAas, MOHHAs, METAaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BEUIECTB OT BHUJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peII€TKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIacCU(PUIMPOBAaTh: HEOPraHUYECKHE BEUIeCTBA MO HX
COCTaBY, XMMHMUYECKHE PEaKLUU IO PA3NIMYHBIM NPU3HAKAM (YUCILy UM COCTaBY pPEarupyrollnux
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JPYTUe); CaMOCTOATENBbHO BHIOMPATh OCHOBAHUS H
KpUTEPUH I KJIacCU(PUKALNN U3Y4aeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKpPBIBATH  CMBICI ~ IEepuoauveckoro  3akoHa  Jl.
U. MenneneeBa U JEMOHCTPUPOBaTH €ro CHCTEMATU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOECHHE aTOMOB U MOHOB
XUMHUYECKMX  DJIEMEHTOB  IepBOro—ueTBéproro mnepuonos Ilepumoamyeckoid  cucTemsl
J.. MenneneeBa, WCNONB3YysS MOHATUSA «OHEPreTUYECKHE YPOBHM», <«OQHEPreTHUYECKUE
HOAYPOBHM», «S-, P-, d-aTOMHBIE OpOHMTaNIN», «OCHOBHOE M BO30YXIEHHOE DHEPreTUYECKHUE
COCTOSTHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX AJIIEMEHTOB U
UX coeauHeHud no nepuojgam u rpynnam Ilepuommyeckon cucremst [I. . Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000I0YEK;

c(OPMHPOBAHHOCTh ~ YMEHMIA: XapakTepu30BaTh (ONMUCHIBATH) OOIIHME  XHUMHYECKHE
CBOMCTBA BEILECTB PaA3IUYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHNE T'€HETHYECKOM CBS3U
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MEXly HEOPraHUYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH CYITHOCTH: OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkuuii MOCPeICTBOM COCTABJICHMSI 3JICKTPOHHOI'O OajlaHca 3TUX peaklHil; peakuuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
THJPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa30BaHUS (Ha HpHUMEpe TMIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

Cc(OPMHUPOBAHHOCTE  YMEHUS OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XMMHUYECKON PEaKLMU B 3aBUCHUMOCTU OT Pa3iMuHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHUUYECKOI'0 PABHOBECHUS 110/ BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuHiun Jle [latensbe);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUYECKHE PEAKIIMH, JEKalllUe B OCHOBE
NPOMBIIIICHHOTO TOJNYyYeHHUsS CEPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHbIe MPUHLHUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIECOOOPa3HOCTh NPUMEHEHUS HEOPraHWYECKHX BELECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OPMHUPOBAHHOCTh BJIAJICHHUSI CUCTEMON 3HAHUN O METO/1aX Hay4HOIO NMO3HAHUS SBICHUN
OpUpoOABl — HAONIOJCHWE, W3MEpPEHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHBId H
MBICJIEHHBIN), HMCIIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS IPUMEHSTb 3TH 3HAHUS IPU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M JUId OOBSCHEHHS XUMHUYECKUX SIBJICHUH,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH Y€JI0BEKa U B IOBCEIHEBHOM JKU3HH,

c(OpMUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUSMU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOI'O
NOHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OPMHUPOBAHHOCTb YMEHHUS IPOBOJUTH PACUETHI: C UCIOIb30BAaHUEM MOHITUN «MacCoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIpHAsi KOHIICHTPALIKs»; MACcChl BEIIECTBAa WM 00bEMa Taza
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YYAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklny; 3Ha4eHUs BOJOPOAHOIO MOKa3aTelsl paCTBOPOB KUCIIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); A0JIU
BBIXO/1a MMPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U NMPOBOAUTH XMMUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIEHUE CPENIbl PACTBOPOB BELIECTB C MOMOIIBI0 NHANKATOPOB,
U3YYE€HHUE BIUSHUS pa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMMYECKOH peaklMu, pelleHue
HKCIEPUMEHTANbHBIX 3a/1a4 1o TemaM «Metamibl» U «Hemetamibl») ¢ coOMOAeHNEM MpaBHIl
Oe3omacHOro oOpalieHus C BellecTBaMM U JabOopaTOpHbIM 000pyAOBaHHEM, (OPMYIUPOBATH
LeNlb  HMCCIEOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHMIA: COOIIOIaTh MpaBUIIA MOJIB30BAHHUS XUMHUYECKON MOCyI0N U
1abopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B LEISIX COXPAHEHUSI CBOEro 3/I0POBBS,
OKpY’Karollen IIPUPOIHOMN cpensl u JOCTHKEHUS eé YCTOWYUBOIO
pa3BUTHS, OCO3HABAThH OMACHOCTh  TOKCUYECKOTO  JIEHCTBUS  HA  JKUBbIE  OPraHU3MBI
OIpeAEIEHHBIX HEOPTAaHNYECKUX BEILECTB, IOHUMas cMblca nokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIICCTBIISITh I€JICHANIPABICHHBI TMOUCK XWMHYECKOU
UHPOpPMALlUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHpopmanuu, HHTepHeT u Apyrue), KPUTHUYECKH aHAIM3HUPOBATH XMMHUECKYIO
uHopManuio, nepepadaTeiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBUH C MOCTaBJIEHHOW Y4eOHOM
3a7a4en.
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OB
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Vp.
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YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Xumus, 10 xknace/ Epemun B.B., Kyssmenko H.E., Tepenun B.U., /Ipo3nos A.A., Jlynun B.B.;
nox pepakuuert Jlyauna B.B., O6mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTBIO «J[PODA»;

AKHI/IOHepHoe O6H.[CCTBO «31aTenbCTBO ((HpOCBeH_IeHI/Ie»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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