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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMMa 1o XMMUHU Ha ypOBHE CpeHEro o01iero oopazoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny», TpeOGOBaHUH K pe3ysibTaTaM 0CBOEHUS (pefepaibHOM 00pazoBaTeaIbHOM TPOrpaMMBbl
cpennero  obmero  obpazoBanusi(POIl  COQO), mnpencraBieHHbix B DeaepanbHOM
rocyJJapcTBEHHOM oOpa3oBaTtenbHoM cranzapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHOoro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit Denepauuu,
peaau3yoluX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, U OCHOBHBIX NOJIOXkEeHUNH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 ropa» (Pacnopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YIJIyONEHHOTO H3YYEHMs] 3aHMMAET BaXXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAy4YHOro oOpa3oBanus ydammxcs 10-11 xmaccoB. M3yuenue mpenmera,
peanu3zyeMoe B YCIOBUSX JU(PEpEeHIIMPOBAHHOTO, MPOPMIBHOTO OOyYeHUs, NPHU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0 U OOLIEKYJIbTYPHYIO IMOAIOTOBKY BBIIYCKHHUKOB ILIKOJIBI,
HEOOXOUMYIO JIJIS aJalTallii UX K OBICTPO MEHSIOIMMCS YCIOBHUAM JKU3HU B COLILYME, a TAK)KE
JUI IPOAOJDKEHHUsS 0OyueHHsl B OpraHM3alusax MpodecCHOHaIbHOro 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OAHOM U3 IPUOPUTETHBIX AUCLUIUIMH.

B nporpamMe no XxumuM Ha3HaueHHe ImpeaMeTa «XHUMHsS» MOJy4yaeT HOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LIeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4YeHHUsl U TpeOOBaHUI K YPOBHIO
NOJATOTOBKU BBITYCKHUKOB. CBHUAETEILCTBOM TOMY SBJISIIOTCS CJEIYIOLIME BBINOIHIEMbIE
IPOrpaMMOii 10 XUMHUHU (GYHKIHU:

UHPOPMALMOHHO-METOJMYECKAsl,  peaju3alus  KOTOpoil  oOecredymBaeT  MOJTy4YECHHE
IpPEICTaBICHUs O LIEeNsAX, COAEpP)KaHUM, oOIIel cTpareruu oOy4YeHMs, BOCIUTAHUS U Pa3BUTUSA
00yJaromuxcs CpeCTBAMU PEIMETA, U3Yy4aeMOTro B PaMKaxX KOHKPETHOTO PO,
OpraHU3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas HpeaycMaTpuBaeT OIpelesieHHue: PUHIUIIOB
CTPYKTYpHUPOBaHMSI M TIOCIIEI0BATENBHOCTH N3YUEHUs YUeOHOro MaTepuana, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOA0B K (DOPMUPOBAHMIO COJEPKATEIbHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHBIX JOCTHKEHHHM OO0yyarommxcs B pamMKax HTOrOBOMN
aTTecTanuu B GopMe eMHOTO roCcy1apCTBEHHOI0 IK3aMeHa 110 XUMHH.

[Tporpamma jyist yriryOiaEHHOTO U3YUCHUST XUMUH:
yCTaHaBJIMBAaET MHBAPUAHTHOE MPEIMETHOE COep KaHue, 00s13aTeIbHOE ATl U3YUSHHSI B paMKax
OTJIENbHBIX MPOQHIIEH, IpeyCcMaTpUBAET paclpeelIeHne U CTPYKTYpUPOBAHUE €ro 0 Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3JienaM Kypca,

AT IpUMEpHOE pacrpe/iesieHne yueOHOro BpeMEeH!, pEKOMEH1yEMOT0 /171l U3YUYEeHMSI OTJEIIbHBIX
TEM;

npejiaraeT IpUMEpHYIO MOCIe10BaTEIbHOCTh U3yUYEHUsl y4eOHOro MaTepuana ¢ y4éToM JOTHUKU
IIOCTPOEHHUS Kypca, BHyTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

Ta€T METOJMYECKYI0 MHTEpPIpETaluio Leled W 3ajad U3ydyeHus IpeaMera Ha yriayOnéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEIHEro oOIiero odpa3oBaHMA,
COJIEp)KaTeIbHON  XapaKTEepPUCTUKHU  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpeIHEro o0IIero 00pa3oBaHus (JIMYHOCTHBIX, METAPEIMETHBIX,
IpEeIMETHBIX), a Takke C Y4€TOM OCHOBHBIX BHUJOB Y4YeOHO-TIO3HABaTENbHBIX JIEHCTBUMI
00yyYaroIerocs 1o OCBOCHUIO COJEPKAHUS IpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B IPOTPaMMe IO XUMHH MIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00ydyeHueM XMMUHU Ha YpOBHE OCHOBHOTO 00IIIero o0pa3zoBaHus. 3a MpejiellaMu YCTaHOBJIEHHON
IPOrpaMMoOi M0 XMMHH 00sI3aTeNIbHOIN (MHBApUAHTHON) COCTABIISIIOIIECH coaepKaHHs y4eOHOTo
npeamera «XUMHUs» 0cTaércsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTaBIISIONIEH, KoTOpas
JIOJI’KHA OIPENENSIThCSl B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO Mpoduiist o0ydeHus.

B coorBerctBuM ¢ koHuentyanpHeiMH mnonoxeHusmMu PI'OC COO o Ha3HaueHUU
npeaMeToB 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEN B cucTeMe nudpepeHnpoBaHHOTO 00yUeHus Ha



YpOBHE cpeiHero o0111ero 00pa3oBaHus XMMUS Ha ypOBHE YTyO0IEHHOTO U3yUYEHHS HaIllpaBJIeH Ha
pean3alyio MPEEeMCTBEHHOCTH C MOCIEAYIOIINM 3TAIlOM MOTYyYSHHUs XUMUYECKOTO 00pa3oBaHus
B PaMKax M3y4€HHMs CIIELIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCUUIUIMH B By3aX U
OpraHu3aIUsaX CPEAHEro MpoQecCHOHaIbHOr0 00pazoBaHus. B 3Toil cBA3M M3ydeHue mpeamera
«X¥UMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACUIMPEHUE U YriyOJeHHEe TeOPEeTUUECKON U
NPAaKTUYECKOH MOATOTOBKH OOYYaIOUIMXCS, BBIOPABIIMX OINpeNeNEHHBIA Mpoduib o0ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOW TIOCIEAYIOMIEero MOMYYeHHs] XHMHUUYECKOro o0O0pa3oBaHUS B
opraam3anusax npodeccuonanbsHOro oopazosanusi. Hapsay ¢ atum, B cBere Tpedoanmii ®I'OC
COO k mIaHUpyeMbIM pe3yibTaTaM OCBOCHUsS (enepaabHON 00pa30BaTEIIbHOW MPOTPaMMBbl
cpeanero oOmiero oOpa3oBaHUs W3yYeHHE MpenMeTa «XHUMHS» OPHEHTHPOBAaHO TaKkKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHUS 00ydaroIuxcs, Ha GOpMUPOBAHHUE Y HUX
OOIIENHTEIUIEKTYJIbHBIX YMEHUN, YMEHUH palMOHATM3AUN y4eOHOTO TpyAa M 000OMIEHHBIX
CIO0CO00B JEATENbHOCTH, UMEIOUINX MEXAUCHUIUTMHAPHBINA, HAAIPEAMETHBIN XapakTep.

CocraBnsromuMu  npeaMera «XuMHS» Ha YPOBHE YIIyOJNIEHHOTO H3YYEHUS SBISIOTCS
yray0néunble Kypebl — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COAEP)KaHUS ITUX KYpPCOB B
mporpaMMe Mo XUMHUHU 32 OCHOBY MpuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30Boro u
yrIyONE€HHOTO YPOBHEH H3YUYEeHHUS TIPEaAMETa.

OcHoBy conepxaHusi KypcoB «Opranudeckass xumus» u «OOIIas ¥ HeopraHHYecKas
XUMUSD» COCTABIIIET COBOKYIHOCTh IPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSILUXCS K 0a30BOMY
YPOBHIO M3yYEHHMs IMpeAMeTa. JTa CUCTEMa 3HAHUM MOJIydaeT OMNpelelEHHOE TEOPETUYECKOe
JIOTIOJIHEHHE,  II03BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIui  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAUUTEIHHOTO YBEIMYEHUS O0bEMa 3HAHMM O XUMHUYECKHX OJIIEMEHTaX W
CBOICTBaX UX COENMHEHUN HAa OCHOBE PACIIMPEHUS M YriyOJeHUs MpPEeACTaBICHUN O CTPOSHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKLUi, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU U TEPMOJUHAMUKU. V3ydueHne nepuoandeckoro 3akoHa u
[lepuoanueckoit  cucCTeMbl  XMMHYECKMX  3JIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b O0OBICHSAETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U pa3pyIIEHUH, a TAKKE C TOUKH
3peHHst MeXaHU3MOB e€ oOpa3oBaHus. M3yueHune TUIIOB peakuuil JoNoIHsEeTCs (POPMUPOBAHHEM
IPEJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX IpoLeccax M 3JEKTPOJIM3€ pacIulaBOB U pPacTBOPOB
BEIIeCTB. B Kypce opraHmdeckoil XMMHUHM NpPU PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH
COEIMHEHUH yJensercsa oco0oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX AP¢eKTax, O B3aMMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAaHU3MaX PEAKIUH.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIep’KaHHWE KYypCOB XUMHUH YIIyOJIEHHOIO YPOBHS
W3YYEHHUS IS KIIACCOB OnpeAenEHHOro mpoduis (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIONTHEHUH K 0011el CUCTeMe MTPEeIMETHBIX 3HAHNI) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Taxk, HanmpuMep, B COJIEpPKaHUU TIPEeMETa ISl KIIaCCOB XUMUKO-(U3HMUECKOT0 MPoduiist 00IbIIoe
3HaueHue OyAyT MMEThb 3JEMEHThl Yy4yeOHOro marepuana no obmei xumuu. Ilpu uszydenun
npeaMeTa B JaHHOM Cllyyae akUEeHT OyAeT cleslaH Ha OOLIHOCTh METOAOB MO3HAHMS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIIpHas Teopus (MOJIEKyJIIpHas TeOpUs B
¢u3uKe), 3aKOHBI COXpPAHEHUS MacChl M JHEPruH, 3aKOHBl TEPMOAMHAMHKH, 3IIEKTPOJIN3A,
MIPEJICTaBJICHUS O CTPOCHUHU BEUIECTB U JPyToe.

B T0 xe Bpems B cozepkaHUM MpeaAMeTa il KJIACCOB XUMHKO-OMOJIOrMYECKOro Mpodus
OoJbIINI yACNBbHBIA BeC OyJIeT MMETh OpraHuyYecKas XuMmus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTb /17151 60s1ee 00CTOATENIBEHOTO pAaCCMOTPEHHSI XUMUUECKOM OpraHu3anuu KIeTKH Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOAT, K MpUMEpPY, TaKUe CTPYKTYpHbIE
KOMIIOHEHTHI, KaK JHIH/bLI, OCTKU, YTIIeBOAbI, HyKJICHHOBBIE KHUCIOTHI W Jpyrue. [lpu stom
3HAHUS O COCTAaBE€ M CBOWCTBAaxX NpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CJIy>KaT OCHOBOM JUIS M3yYEHHS CYIIHOCTH MPOLECCOB (POTOCHHTE3a, JIbIXaHHs, THILEBAPEHUSI.



B mnnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOEHUS OOLICHAYYHBIX
MCTOJOB ITO3HAHHUA U OIIbITA MIPAKTHYCCKOI'0 MPUMCHCHHA HAaYyUHbBIX 3HAHUU HU3YYCHUC IPCAMCTA
«XuMus» Ha yray0iaéHHOM ypOBHE OCHOBAHO
Ha MCXKIPCAMCTHBIX CBA3AX C y‘-IGGHbIMI/I npeaMeTaM, BXOIAAIIHMMU B COCTaB MPCAMCTHBIX
obnacreii «EcTrecTBeHHO-Hay4YHbIE TPeIMETh», «MaTemaTrKa u nHhopMaTuka» u «Pycckuii s13pIk
U JIUTEpATypar».

[Tpu u3yueHum yuyeOHOro mpenMera «XUMHs» Ha YriayOJIEHHOM YpOBHE TaKkKe, KaKk Ha
YpPOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMHUPOBAaHHE OCHOB HAyKH XHMHH KakK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, TNPAKTUYECKON JEATEIbHOCTH 4YelOoBeKa M OIHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toil 3amaun Ha yriayOiaEHHOM ypOBHE M3y4YeHUS
npeMeTa MPEANoaraeT peain3aluio TaKuX IeNel, Kak:
dbopMupoBaHHE NPEICTABICHUN: O MAaTepHAIbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTAX M
IMO3HABAEMOCTH SIBIICHUH npupoabl, 0 MECTC XUMHUH B CUCTEMC CCTCCTBCHHLIX HAYK U eé BCIIYH_[eﬁ
ponu B OOECHEYEeHHWH YCTOWYMBOTO pAa3BUTHUS UEJIOBEYECTBA: B PEUICHUH MpodiieM
HKOJIOTUYECKOM, IHEPTreTUUECKON U MUILEBOM O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3/JaHUU
HOBBIX MATEpUANOB, HOBBIX HCTOYHUKOB OJHEPrUM, B OOECMEUEHUU PAMOHAIBHOTO
IPUPOONOIB30BAHMUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYJIbTYpPhI YEIIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpesie;

OCBOCHHME CHCTEMBbI 3HAaHUH, JEKAIIUX B OCHOBE XUMHUYECKOW COCTABJISIOIIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPUN XUMUHU, COBPEMEHHBIX
HpeIlCTaBJIeHI/If/'I O CTPOCHUH BCHICCTBA HA PAa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJICKYJIAPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX M KHUHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKaHUs
XUMHWYCCKUX peaKuHﬁ, 0 XMMHUYCCKOM PaBHOBECHUH, paCTBOpax MW AHUCIICPCHBIX CHUCTEMAX, 06
O0LIMX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

dopmupoBaHne y OOYYarOIIUXCS OCO3HAHHOTO IMOHMMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHUX 3HAHUM i1 OOBSICHEHMs KIIOUYEBBIX MJIEH U MpoOJieM COBPEMEHHON XUMUH, IJIs
OOBSICHEHUS! W TPOTHO3UPOBAHMS SBJICHUH, HMMEIONIUX €CTECTBEHHO-HAYYHYIO TPHUPOY;
IPaMOTHOTO PeUIeHUsl Mpo0JIeM, CBSI3aHHBIX C XMMHUEH, IPOrHO3UPOBAHMS, aHAIM3a U OLEHKH C
MO3UIUI  HKOJIOTUYECKON O€30MacHOCTH MOCHIEICTBUM OBITOBOM W  MPOU3BOJCTBEHHOU
JeSITeIbHOCTH YelIOBeKa, CBA3AHHOM € XMMHUYECKMM IPOU3BOJICTBOM, HCIOIb30BAaHUEM U
nepepadoTKOM BEIIECTB;

yriayOJieHHe MPeICTaBIeHUH O Hay4YHbIX METO/axX MO3HaHMs, HEOOXOIUMBIX JJIsi IPUOOPETEHHS
YMGHI/II\/JI OPUCHTHPOBATLECA B MHPEC BCUICCTB U OO0BSICHEHHUST XHMHUUYECKUX SIBJ'IGHI/II\/JI, HUMCIOIINX
MECTO B IIPUPO/IE, B TPAKTUYECKOHN EATEIHOCTH U MTOBCETHEBHOM JKU3HU.

B nmane peanusanuu NepBOOYEPENHBIX BOCIUTATENbHBIX M Pa3BUBAOIUX (YHKIUN
LIEJIOCTHOM CHCTEMBI CpeJHero oO0Iero oopa3oBaHUs MPHU M3YUYEHHUHU IpeaMera «XUMHs» Ha
yIIIyOJIEHHOM YpOBHE 0COOYIO aKTyalIbHOCTh TPHUOOPETAIOT TAaKKUE 11NN U 3a]]a4H, KaK:
BOCIIUTaHHE YOEXKAEHHOCTH B IO3HABAEMOCTU SBJICHMHM MNPHPOJBI, YBOKEHUS K IpoLeccy
TBOpPYECTBA B o0acTu TCOPCTUYCCKUX U MPUKIATHBIX I/ICCJ'ICJIOB&HPI?I B XMMHH, q)OpMI/IpOBaHI/IC
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
pa3BUTHE MOTHUBAIMM K OOYYCHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

Pa3BUTHEC TMO3HABATCJIBHBIX HWHTCPECOB, HWHTCIJICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH
oOyuaromuxcs, (OpMHUPOBaHME y HHUX CO3HATEIBHOTO OTHOIICHHS K €aMOOOpa30BaHUIO U
HENpPEepPhIBHOMY 00pa30BaHUIO KaK YCJIOBHMIO YCIEIIHON Mpo¢eCCHOHaIbHOW M OOIIeCTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 37A0POBOM
o0pase K13HH;

(dopMHpOBaHHE YMEHHI U HaBBIKOB Pa3yMHOT'O IPUPOAONOIH30BAHNUS, PA3BUTHE IKOIOTUIECKOM
KYJbTYpPbl, IpUOOPETEHHE OMbITA OOIIECTBEHHO-TIOIE3HOM IKOJIOTMUECKOM 1eATeIbHOCTH.



Oo6111ee YncI0 4YacoB, IPEeIyCMOTPEHHBIX I U3YUYEHHsI XUMUH Ha yTiyOJIeHHOM YPOBHE
cpenHero obmiero oopazoBanus, cocrapiseT 204 wacon: B 10 knacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hezleno).

COJAEPKAHUE OBYYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer w 3HaueHUWEe OPraHUYECKOW XMMHHM, TPEACTaBIEHHE O MHOIoo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHME aTroMa yIrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHSL.
BanenTHple BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBsI3b B OPraHMYECKUX COCAUHEHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaepona. MexaHn3Mbl 00pa3oBaHMs KOBAJEHTHOU
cBs13U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHTasIei, G- 1 -
cBa3u. OpuHapHas, JBoWHAas W TpoilHas cBa3b. CnocoObl pa3pblBa CBA3eH B MOJIEKYJIax
oprannveckux Beniects. [loHsTHE 0 CBOOOHOM panukaie, Hykjieoduie u anexkrpopue.

Teopuss crTpoeHuss opraHuueckux coeguHeHuii A.M. bymiepoBa u  COBpeMEHHbIE
IPEJICTABICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEIUHEHUN.
Mornekymsipable M CTPYKTypHble (opmynbl. CTpyKTypHble (OpMYJIbl pa3iIMYHBIX BUOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. Ms3omepusa. Buuabl wu3omepum: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBbIE 3((EKTbl B MOJNEKylIax OpPraHUYECKHX COEIUHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o knaccudukanuu opraHudeckux BeuiecTs. [lonsTue o GyHKIMOHAIBHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIIBHBIX NIPEICTABUTENCH.

OcobenHocT W KiIacCUpUKAIMS  OpraHMYecKHX  peakuuid.  OKHUCIHTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKClepUMEHTAIbHbIE METOJbl M3YYEHMsI BEIIECTB W UX IMPEBpallleHU: 03HAKOMJIEHHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMu Ha MX OCHOBE, ONBITHI 10 MPEBPAILIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJ OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psa ankaHoB, oOuiast ¢GopMmysia, HOMEHKJIATypa U U30MEpHsl.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opburaneit yriepoaa, 6-cBs3b. dusnyeckue cBOMCTBA aIKaHOB.

XVMHYECKHE CBOMCTBA alIKAHOB: PEAKIUU 3aMEIICHUs], N30MEpPHU3aliH, 1eTHIPUPOBaHUS,
LUUKIU3alMy, NUpOJIN3a, KpeKuHra, ropeHus. [IpeacraBnenne o MeXaHU3Me peakuuid
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOMyYeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. O0mas dhopmysia, HOMEHKIAaTypa U uzoMepusi. OCOOEHHOCTU CTPOEHUS U
XUMHUYECKHX CBOWCTB MabIX (IMKJIONPOMNAH, NMKJIOOyTaH) M OOBIYHBIX (LIMKIJIONEHTaH,
LUKJIOTeKCaH ) [HUKI0anKkaHoB. CriocoObl MONTy4YeHUs U TPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMon0ruueckuii psizt amkeHoB, 001mas popmyia, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp’-THOpUIM3allisg aTOMHBIX OpOuTanel
yriaepojaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKIHUHM IIPUCOCIAWHEHMS, 3aMEIICHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3AlMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBsA3b. CIOCOOBI MOTy4YeHUs U TPUMEHEHHUE aJIKEHOB.

ATKagueHBI. Knaccuduxanus aJIKa/IN€HOB (conpspkEHHBIE,
U30JIMPOBaHHbIC, KyMyauposartnvle). OCOOCHHOCTH 3JCKTPOHHOTO CTPOSHHS M XHMHUYCCKHX




CBOWCTB CONpPSDKEHHBIX OUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuzanusi conmpspKEHHBIX
nueHoB. CriocoObl OTYYEeHUs M IPUMEHEHHE aIKaIueHOB.

Anxunbl. ['omonorndyeckuil psija ankuHoOB, o0mias ¢hopMylia, HOMEHKIATypa U MU30MEpHsl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOWCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3allui U TPUMEpPHU3alluu, OKUCIeHHs. KUcIoTHRIE CBOICTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO0 CBsA3b. KauecTBeHHBIE peakiMy Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4Y€HUs] U IPUMEHEHUE aJIKUHOB.

Apomartudeckue yrieBo1opoabl (apeHbl). ['oMonoruueckuii ps apeHoB, od1as Gpopmyia,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH3oa. [IpeacraBnenne 06 OpUeHTHPYIOIIEM ASHCTBUN 3aMECTUTENEeH B
OCH30JIBHOM KOJIbIIE Ha MpPUMEPE AIKWIBHBIX PaJAMKaOB, KapOOKCHIIBHOM, T'HIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHMYECKHUX CBOMICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTyYeHHs U IPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Tpupoausrii ra3. IlomytHeie HedTsaHbIe Ta3bl. HedpTh U €€ mpoucxoxnaenue. KameHHbIH
yroilb U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOdoTKW He(TH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHH, KaTaTUTUUYCCKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHUE B MMPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DJNEKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJOPOIOB. Peakuuu 3aMenieHus
rajioreHa Ha TUIPOKCOTPYIILY, HUTPOTPYIITY, IMAHOTPYIIy, aMUHOTpymy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa Iwmiénoud. BsaumopeiicTBue
JUTAJIOTEHAIKAHOB C MarHueM U UUHKOM. [IoHATHE 0 MeTalIoOpraHuYecKUX COCTUHEHUSX.
Hcnonp30BaHue TalOT€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHHYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl W3YYEHHs BEIIECTB W WX MPEBPALIEHUHN: U3yUYEHUE
(U3MUECKUX CBOMCTB YIIIEBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX pEaKIUil yriIeBoA0pO10B
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJIbI, pacTBOpa IepMaHraHara
KaJusi, B3aUMO/JICHCTBUE alleTUIIEHAa C aMMHUAYHBIM pacTBOpoM okcuza cepedpa(l)), kauectBeHHOE
oOHapy»eHHe yIiepoJia W BOAOPOJa B OpPraHMYECKHX BELIECTBaX, IMOJyY€HUE JTHIEHA U
U3yYeHHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KojulekuusMu «HedTtb» n «Yromb», ¢ obpasuamu
IJIaCTMAcC, Kay4yKOB M  PE3UHBl, MOJEIUPOBAHHE  MOJEKYJ]  YIJEBOJAOPOAOB U
raJIOTEHIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kucaopoacoaep:xamue oprannyeckne coelMHeHUs.

[IpenenbHble OAHOATOMHBIE COUPTHL. CTpoeHHWE MOJEKyn (HAa MpUMEpe METaHoJla H
sTaHosa). ['oMonorudyeckuit psij, odmas Gopmyiia, M30Mepus, HOMEHKIIATypa U KJIacCU(UKAIHSI.
@usnyeckue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CHUPTOB. BOJOponaHBIE CBSI3U MEXAY
MOJIEKYJIaMH CIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKI[MH 3aMEeIlleHus, IeTHIpaTallui, OKUCIEHUS,
B3aUMO/ICCTBUE C OPraHUYECKUMHU U HEOPTaHUYECKUMU KuclioTamu. KauecTBeHHas peakuus Ha
OJIHOaTOMHBIE cnupThl. JlelicTBHe 3TaHONA W METaHOJNAa Ha OpraHu3M 4yenoBeka. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie a¢hupsl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3NUECKUX U XUMHUUYECKHUX
CBOJNCTB.

MHoroaromMHble CHUPTHl — STHWJICHIVIMKONb M ThuuepuH. dusnueckne M XUMHUYECKHE
CBOICTBA: peaklUU 3aMEIICHUs, B3aUMOJICHCTBHE C OPraHUYeCKUMH M HEOPraHMUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakliis Ha MHOTOaTOMHble cnupThl. [IpeacraBienne o MexaHU3Me
peakuuii HykieopuiIbHOro 3aMerienus. JleiictBue Ha opranusm yenoseka. CriocoObl MOTyUYSHUS
U TIPYUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHHE THIPOKCOTPYMIBI U O€H30JIBHOTO si/pa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XMMHYECKHX CBOWCTB (eHosna. KadecTBeHHbIE




peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOMyYeHHs] W TPUMEHEHHE (eHoa.
®enonpopManbaeTUAHAS CMOJIA.

KapOonunbHble coelMHEHUS — albJerujbl M KETOHBl. DJIEKTPOHHOE CTPOCHUE
KapOOHMIIBHON rpynmbl. ['oMoJOruyeckue psapl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepuss ¥ HoMeHkiaTypa. dusnueckue CBOWCTBAa aabJAECTUIAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHnus. OKHCIEHUE allbJIeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTU CTPOEHUS MOJIEKYJT
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHkiarypa. Pu3ndeckue CBOICTBA OIHOOCHOBHBIX
peiebHBIX KAPOOHOBBIX KUCIOT. BogopoHbIe CBSI3U MEXKIY MOJIEKyJIaMU KapOOHOBBIX KHUCIIOT.
XVUMUYECKUE CBOMCTBA: KUCIOTHBIC CBOWCTBA, PEakiusl ATepUDUKANNH, PEAKIIMH C Y4aCTHEM
YTIEBOAOPOAHOTO pajaukana. OCOOEHHOCTH CBOWMCTB MypaBbHMHOW KHUCHOTHL. [loHsiTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢dupax. MHOroo6pasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpencTaBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBas, MaAJbMUTUHOBAS, OJCHHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. CrocoObl
MOJIy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, oOmiast Gopmyria, u3oMepus U HOMEHKIATypa.
DuU3NYECKUE U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusndeckne U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOIU3 B KUCIOU U
mea049Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KucnoT. JKupsl B mpupoe.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mass xapaktepuctuka yrieBogoB. Kriaccudukamus yriaeBomoB (MOHO-, IU- U
nonucaxapuabl). MoHocaxapuasl: TJIIOKO3a, (PpPyKTO3a, TajlakTo3a, pudo3a, 1e30KCupuodo3a.
duznyeckue CBOMCTBA U HaxoXeHHe B npupoje. Dorocunres. XMMHUYECKHUE CBOWCTBA ITFOKO3bI:
peaKLnu ¢ y4aCcTUEM CIIUPTOBBIX U AJIbJIETHIHOM TPYIII, CIUPTOBOE U MOJIOYHOKUCIIOE OpOKEHHE.
ITpuMeHeHne TIIIOKO3Bl, €€ 3HAaYEHHE B KU3HEAEATEIILHOCTH Opraiusma. Jlucaxapuasl: caxaposa,
ManbTO3a W JIakTO3a. BoccTaHaBnuBaronue ¥ HEBOCCTaHABIIMBANOIINE AMcaxapusl. ['nuaponaus
nucaxapunoB. Haxoxnenue B npupone u npumeHenue. [lonucaxapuael: Kkpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHne MakpOMOJIEKYJ KpaxMmania, TJIMKOreHa MU IejuTono3bl. dusznueckue
CBOMCTBA KpaxMaja M LeJUII0J03bl. XMMUYECKHE CBOMCTBA Kpaxmaina: TMIpoJin3, KaueCTBeHHAas
peakuus ¢ uoaOM. XHMMHUYECKHE CBOMCTBA MLEJUIIOJIO3BI: TUIPOJIM3, MOIydeHHe 3(UpoB
1euTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHMsI BELIECTB M HUX MPEBpalllEeHU: paCTBOPUMOCTh
Pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE ITHIIOBOTO CIIUPTA
B aJIbJIETU]] Ha PACKAIEHHON METHOM IPOBOJIOKE, OKUCIEHHE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJMsl (BO3MOYKHO MCIOJIb30BaHUE BHIE€OMAaTEPUANIOB), KAYECTBEHHBIE PEAKIIMU Ha alibAETH bl (C
ruapokcuaoM auammuHcepeOpa(l) u  rugpoxkcupom  wmenu(ll)), peakuus riMuepuHa
runpokcugoM menu(Il), xummuueckue cBOHCTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa raoko3bl ¢ Tuapokcuaom meau(ll), BzammoseiicTBue Kpaxmaia ¢ MOJOM, pEIIeHUE
HKCIEPUMEHTAIBHBIX 3371au 1o TeMaM «CrupThl ¥ GpeHonb, «KapooHoBbie KUCTOTHI. Cll0KHbIE
3hUpBI.

A3oTcoaep:kalye OpraHuyecKne CoeANHEeHusl.

AMUHBI — OpraHM4yecKkue [Mpou3BOJAHBIE ammuaka. Kraccudukamuss aMUHOB:
anupaTUUecKue U apoMaTUYecKHe; NepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u30oMepHs, HOMEHKIATypa U (PU3NUECKHE CBONCTBA. XHUMHYECKOE CBOICTBA
ann(paTUUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
aAMHUHOB C a30TUCTOMN KUcI0TOM. CoM aJKUIaMMOHUS.

AHUIMH — NIPEeICTaBUTENb AMUHOB apoMarudeckoro psaa. Ctpoenue aHunvHa. B3anmHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aHMWJIMHA.




KauectBennsle peakunu Ha aHwinH. CrocoObl MOJy4YeHUS U NpUMEHEHue amnupaTHUYeCKHX
amuHOB. [loy4ueHne aHWIMHA U3 HUTPOOCH30I1a.

AmuHokucnotel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENN 0.-aMUHOKHUCIIOT:
JIMLYH, anaHuH. OU3nyecKue CBOMCTBAa AMUHOKHUCIIOT. XMUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COSAMHEHUMN, peaKlys MOJIUKOHECHCAllu, 00pa30BaHKe MENTUAHON
cBs3U. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 ENTUIOB.

benku xak npupoabie nonumepsl. [lepBuyHas, BropuyHasi u TpeTHYHAS CTPYKTYpa OEIKOB.
XUMUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIE PEaKIIMK Ha OCTIKU.

OKCIIepUMEHTANIbHBIC METOIbl M3YUYCHHsI BEIIECTB U MX MIPEBPAIIEHUI: pacTBOpEHUE OEIIKOB
B BOJIe, JCHATypalus OCIKOB IpPH HArpeBaHWH, I[BETHHIC PEAKIUU Ha OCJKH, peIIeHue
HKCIIEPUMEHTAJIbHBIX 33/]a4 10 TeMaM «A30TCOJAEp)KALUE OPTraHWYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUID.

BbicokomosieKky IsipHbIE COeTUHEHHUSI.

OCHOBHbBIE TIOHSTHSI XMMHH BBICOKOMOJEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3AlUH, CPeaHss MOyeKysipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIUS U TIOTUKOHICHCAITUS.

[Tonmumepubie matepuaisl. [ImacTMacces! (MONUATHIICH, TOIUIPONHIICH, TOTUBUHIIIXJIOPH],
MOJIUCTUPOJI, TOJIMMETHIIMETAKPUIIAT, TIOJTUKAPOOHATHI, TOTUAITHIICHTepedTaNaT). Y THIU3aus U
nepepaboTKa MIacTuKa.

DOnacToMephl: HATYpalbHBIA KaydyK, CHHTETHYCCKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bosnokna: HatypanbHbIe (XJIONOK, IIEPCTh, MIENTK), NCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[ToymmMeps! crienuaibHOTO Ha3HAYCHHUS (Te(IIOH, KeBIIap, SICKTPOIPOBOISIINE TOTUMEPHI,
OuopaziaraeMble MOJIUMEPHI).

OKCIIEpUMEHTATbHBIC METOJIbI U3YUYCHUSI BEIIECTB M MX IMPEBPAIICHUN: O3HAKOMJICHHE C
oOpa3liaMu TNPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILTacTMacC, KayudyyKOB, peIICHUE
AKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacno3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnbie 3a1ayn.

Haxoxxnenne MonexysisipHoi (hOpMyJbl OPraHUYECKOTO COCTMHEHHS 110 MAacCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISAPHOW (OPMYIBI OPraHHUYECKOTO
CcoeTMHEHUS 10 Macce (00BEMY) TPOIYKTOB CTOpaHusl, IO KOJIMYECTBY BelllecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpPHOU (hopmyIasl
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XUMHYECKUX CBOWCTB WJIM CIOCOOOB TMOJYYEHUS,
onpeieNIeHUE A0IU BbIX0Ja IPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzamus MeXmpeIMeTHBIX CBsI3ed MpU M3y4YeHUH opraHudeckod xumuu B 10 kimacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK U
MOHSITHUIA, TPUHATHIX B OTJIENBHBIX MPEAMETAX €CTeCTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTecTBEHHO-HAY4YHBbIC TOHSTHS: SIBIICHHWE, HAy4YHBIH (akT, TUIOTE3a, Teopus,
3aKOH, aHalIM3, CHHTE3, KiIacCUpUKalus, HaONI0JeHUEe, H3MEpPEHHEe, IKCIEPUMEHT, MO/IENb,
MOJICIUPOBAHUE.

dusznka: MaTepusi, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUUECKUH YPOBEHD,
BEIIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3UUYECKHE BEITUYUHBI, €IUHUIIBI
MU3MEPEHMUs], CKOPOCTh, IHEPTHsl, Macca.

buonorus: xneTka, opraHusM, 3KOCHCTeMa, Ouocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBI THUN NUTaHUA, OpokeHHe, (OTOCHHTE3, JbIXaHHUE, OCNKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTEHI.

I'eorpadus: monesHbie HCKOMaeMbIE, TOTLIHBO.

TexHomoTHs: MHUIIEeBbIe TPOYKThI, OCHOBBI PAIlMOHAIILHOTO MUTAHUS, MOIOIIUE CPEICTBA,
MaTepuabl u3 HCKYCCTBEHHBIX u CUHTETUYECKUX BOJIOKOH.




11 KJIACC

OBIIASI U HEOPTAHUYECKAS XUMUS

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 3eMeHT. M3oTtonbl. CTpoeHHe 3JIEeKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHM U TOAYPOBHU. ATOMHBIC
opoutanu. Kinaccudukaims XUMHYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenesnenue
QJIGKTPOHOB TIO0 AaTOMHBIM OpOUTasAM. DIIEKTPOHHBIE KOH(QUTYpaIlMK aTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, AIIEKTPOHHbBIC
KOH(UTYpaIi HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit  3akoH u llepuoguyeckas cuctemMa XUMHUYECKHX  3JIEMEHTOB
J .. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u I[lepuoaudeckoil CHCTEMbl XMMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBIX M CIOXXHBIX BEIIECTB MO TpyIIaM Hu
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

Xumuyeckasi CBsi3b. BHIIBI XMMHUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
MexaHu3mbl o0pa3oBaHUs KOBAQJIEHTHOM CBSI3U: 0OMEHHBI
U JOHOPHO-aKIENTOPHBIM. DHEprus W JUIMHA CBsi3u. [loJSIpHOCTH, HANpPaBJICHHOCTb U
HACBIIIAEMOCTh KOBaJEHTHOM cBsi3u. KpaTHble cBsi3u. BomoponHas cBa3b. MexMoneKyIsipHbIe
B3aUMO/JICHCTBUA.

BajleHTHOCTP ¥ BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
epuoa).

[IpencraBnenne O KOMIUIEKCHBIX coeauHeHUsiXx. (CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonartue o
KOOPAWHALIMOHHON XHUMUHU.

BemiectBa MOJIEKYJSIDHOTO M HEMOJEKYJSIPHOIO CTPOEHUS. THIIbI KPUCTAIMUECKHX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHeix cuctemax. Mctunnable pactBopsl. [IpencraBienrue o KOJIIOUIHBIX
pactBopax. CrocoObl BBIpaKEHHsSI KOHIIGHTpPAIlMM PAacTBOPOB: MaccoBas JOJS BEIIECTBa B
pacTBope, MoOJIsIpHas ~ KOHUEHTpainus. HacelllleHHble ¥ = HEHaChIILEHHBIE  PaCTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BeHIeCTB. |pUBHANBbHBIC HA3BAHMUS
OT/IENbHBIX MPEJICTABUTEIICH HEOPTaHUIECKUX BEIIECTB.

Knaccudukanus XuMHYeCKUX peakiuii B HEOPraHMUECKON U OpraHMYecKoi XUMUU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPAIIECHUS DHEPTUU NMPU XUMHUUYECKHX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuid. TepMoXuMuyeckue ypaBHEHHUsI.

CKOpOCTh XMMHYECKOU peakiinu, €€ 3aBUCUMOCTb OT Pa3nYHbIX (akTopoB. ['oMOreHHbIE 1
reTeporeHHble peakiuu. Katanus u karanu3aTopsl.

OO6patumbie U HEOOpPATHUMBIE PeaKIui. XUMUUYECKOe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. DaKTOphI, BIUSIONIME HA TOJOKEHHE XUMUYECKOIO PaBHOBECHA: TEMIIEpaTypa,
JIaBJIEHWE W KOHIIEHTPAIIMU BEIIECTB, yuyacTByomuX B peakuuu. [Ipunnumn Jle [larense.

DOnekTponauTnueckas auccounanus. CunbHble #  cladble  dJeKTponuThl. (CTeneHb
nucconmanuu. Cpena BOIHBIX PacTBOPOB: KUCJIOTHAsl, HEWTpasbHas, IIeJIoYHasA. BomopoaHsbiil
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiun nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peaknuu. CteneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHelllne OKUCIUTENH U
BOCCTAaHOBHUTEIN. METO1 2JIEKTPOHHOTO OalaHca. DIIEKTPOIN3 PACTBOPOB M PACTIABOB BEIICCTR.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHHUsl BEHIECTB M WX MPEBPAlICHUM: pa3IOKeHUE
MEePOKCHIa BOJOPOJAa B NPHCYTCTBHHM KaTalW3aTOpa, MOJETH KPUCTAUIMUYECKUX PEMIETOK,
MPOBEJCHUE pEaKIMii HOHHOTO OOMEHa, OIpelNeleHHe Cpeabl PAcTBOPOB C TOMOIIBIO




WHAUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuu U
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxxenne HemerauioB B llepuonnueckoil cucteMe XUMHUYECKMX — 3JIEMEHTOB
J.W. MenzaeneeBa U OCOOCHHOCTH CTpOEHHS MX aTomMoB. Du3nueckue CBOICTBA HEMETAJUIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa U yriepoaa).

Bogopon. Ilonyuenue, ¢pusznyeckue U XMMHUYECKHE CBOWCTBA: pEaKlMU C METaJIaMH U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. | Mapuabl. TOIIMBHBIE 2JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crocoObl MOdy4yeHUs, (GU3MUYECKHEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOnOpOAbl. BaxkHeNMe KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJIOrEHOB.
JlaboparopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs rajioreHoB. [IprMeHeHre rajloreHoB 1 ux
COCIMHECHU.

Kucnopon, o3on. JlaboparopHble M HPOMBILIUICHHBIE CHOCOOBI MOJY4YEHUS KHUCIOPOJa.
®uznyeckue U XUMUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOPOoJAa U 030HA. OKCUIBI U IEPOKCHIBI.

Cepa. Haxoxxienue B mpupo/jie, CocoObl MoydeHus, pu3nieckre 1 XMMUYECKUe CBOICTBA.
CepoBonopon, cynsbuasl. Oxcun cepsi(1V), okcun cepoi(VI). Cepauctas u cepHasi KUCIOTHI H MX
coiu. OcoOeHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpruMeHeHne ceprl u €€ COeJMHEHUH.

A3oT. Haxoxnenue B mpupo/ie, criocoObl NOIydeHus, (PU3NIeCKre 1 XUMHYECKIE CBOHCTBA.
Ammuak, HUTpUAbL. OKcHbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coiu. OcoOeHHOCTH
CBOMCTB a30THO KUCIIOTHI. [IpuMeHenune a3ora u ero coeIMHEHUN. A30THbBIE YO0OPEHHUS.

®ochop. Haxoxnenume B mpupoje, crnocoObl MoiyueHus, (GuU3HuecKue U XHUMHUYECKUE
coiictBa. @ochunsr u pochun. Oxcuast pochopa, pochopnas kucmora u e€ conu. [Ipumenenne
docdopa u ero coequnenuii. ocopHbie y100peHHUs.

Yriepon, HaxoXIeHHWE B mpupoie. AIUIOTporHbie Momupukanud. DOu3ndecKkue u
XMMHYECKHE CBOICTBA TPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepogoM. Okcua yraepona(ll), oxcun
yraepoaa(IV), yroapHas kuciora u €€ coyid. AKTUBUPOBAaHHBINA yroJb, agcopouus. ynnepeHsl,
rpadeH, yraepoaHsie HAaHOTpYOKu. [IprMeHeHre MPOCThIX BEIIEeCTB, 00Pa30BaHHBIX YIIIEPOJIOM,
Y €r0 COeTMHEHUM.

Kpemuuii. Haxoxaenue B mpupojie, cocoObl MOMydeHus, (GU3nYecKkrue U XUMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CUIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOIy4eHHUE, BUIBI CTEKIIA.

[Tonoxenune meraminoB B [lepuoandeckoil cucreMe XUMUUYECKHUX 3J1eMeHTOB. OCOOCHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mmue Gu3nueckue cBOMcTBa METAIJIOB.
[IpumeHeHne MeTaiioB B ObITY U TexHUKE. CIIaBbl METAIIOB.

DIEKTPOXUMHUECKUH psi HAnpsKeHUH MeTauioB. O01ue crnocoObl MOIyuYeHUs] METAIJIOB:
TUAPOMETAJUTYPrusi, MUPOMETAIUTYprusl, dNeKTpoMeTayprus. [loHsTHE O KOPPO3UU METAILIOB.
CriocoOb!I 3a1UThl OT KOPPO3UH.

OO6mass xapakrepuctuka MeTtawioB IA-rpynnsl [lepuoanueckoit cUCTEMBl XMMHUYECKHUX
sneMeHToB. Hatpuii u kanuil: nonydenue, pu3nueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COETUHEHUI.

Obmas xapaktepuctuka MetaysioB IIA-rpynmsr [lepuonndeckoil cMCTeMbl XUMHUYECKUX
arIeMeHTOB. Maruuii u kanpuil: noiay4yeHue, Gpusnueckue 1 XMMUYECKHe CBOMCTBA, IPUMEHEHNE
IPOCTHIX BEIIECTB U UX CoeTUHEHUH. JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AnOMUHUI: Tony4yeHue, (pundeckrue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTEepHbIE CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTauioB nobounsix mnoarpynn (b-rpymm) Ilepuomuueckoii
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

Pu3nyecKkue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAMHEHUH. OKCHUIBl U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TosrydyeHne 1 npuMEHEHUE XpoMa.



®u3nyeckue M XUMHUYECKHE CBOICTBA MapraHiia M €ro coeauHeHud. Baxkneimme
coenunenus: Mmapranua(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®du3nueckue 1 XUMUYECKHE CBOMCTBA kKeje3a U ero coeAnHeHu. OKCUabl, THAPOKCUJIBI U
cosmm xkene3a(ll) u xeneza(lll). [lonydenne u nmpuMeHEHHE Kejle3a U €ro CIIJIaBOB.

Pu3nyecKnue 1 XMuMHYECKHUE CBOMCTBA MEAU U €€ coenrHeHui. [lonydyenre u npuMeHeHue
MeIU U €€ COCTUHEHUM.

[{uHK: mosryueHue, pu3nuecKue U XUMUYECKHe CBOWCTBA. AM(OTEpHBIE CBOWCTBA OKCHJIA U
TUAPOKCHUIA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa 1 ero COeJMHEHUN.

DKCIIepUMEHTAIBHBIE METO/Ibl M3YYCHUS BEIIECTB U UX MPEBPANICHUN: N3y4YeHHUE 00pa3IioB
HEMETAJJIOB, TOpeHue cepsul, Gocdopa, xeie3a, MarHusg B KUCIOPOJE, M3YUYCHHE KOJUICKLIUU
«Mertanel ¥ CIUIaBbD), B3AMMOACHCTBUE LIETOUYHBIX U IIEIIOYHO3EMENBHBIX METAIJIOB C BOAOMU
(BO3MOYHO MCITIOJIb30BAHKE BUEOMATEPHUAJIOB), B3aUMO/ICIICTBHE LIMHKA U ’Kelle3a C PACTBOPaMHU
KHUCJIOT M LIEJIOYEH, KaUECTBEHHbIE PEAKIIMM HAa HEOPraHUYECKUE AaHUOHBI, KATHOH BOJAOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUIOB AIFOMUHUSA U [IMHKA C paCTBOPaMH KHCIIOT U
1IeJI0YEH, pellIeHrne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «["anorensn», «Cepa u €€ coeTuHEeHUs,
«A30t u ochop U Ux coenuHeHUsN», «MeTamibl INIaBHBIX MOArPYHI», «MeTalisl TOOOYHBIX
MOATPYTIID.

XuMUA U )KU3Hb.

Ponp xumum B 0oOecrieueHN YCTOMYMBOTO pa3BUTHs desoBedecTBa. [loHsATHE O HAyUHBIX
METO/aX MO3HAHUS U METOAOJOTUHM HAYYHOTO HCclieoBaHus. HayuHble TpUHIUIIBI OpraHu3aluu
XUMHUYECKOTO TPOU3BOACTBA. [IpoMbIlIeHHBIE CITOCOOBI MOMYUYEHUs BaXXHEHIITUX BEIIECTB (HA
npuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpombiluieHHbIE CIOCOOBI
MOJIYYECHUSI METAUIOB M CIUIABOB. XHMHYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpeabl U €ro
nocneAcTBus. Ponb XuMun B o0ecrieueHuu YHEPreTUYECKO 0€30MacHOCTH.

Xumus W 340pOBbe 4enoBeka. JlekapcTBeHHble cpeactBa. IIpaBuiia ucnonab30BaHUs
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XuUMHS TIUITA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Ponbs xumun B obecrieueHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumwus. [IpaBmiia Ge3omnacHoOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MMOBCEIHEBHOMN KU3HHU.

XuUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03siicTBe. OpraHnyecKue ¥ MUHEpalIbHbIE YIOOPEHHUS.

CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKU, CTEKJI0, KepaMuKka. Matepuansl 1Jis
ANeKTpoHHKU. HaHOoTeXHOMOTHN.

PacuétHble 3a/1aun.

Pacuérbl: Maccel BemecTBa Wik 00bEMa ra30B MO H3BECTHOMY KOJTMYECTBY BEILIECTBA, Macce
WM 00BEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIMH BEMIECTB, MacChl (00BbEMa, KOJIWYECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJINYECTBA BEII[ECTBA) MPOAYKTa peakuuu,
€CJIIM OJTHO U3 BEIIECTB JIaHO B BUJE PACTBOpA C ONPEAEIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEIIIECTBA, MAaCCOBOM JIOJIM M MOJISIPHOM KOHIIEHTpAllMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA
MPOAYKTA PEAKIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeIMETHBIE CBS3H.

Peanu3arnus MeXIIpeIMETHBIX CBsI3€H MPU U3YYSHUH OOIIIeH U HeOpraHuUecKol XumMun B 11
KJIaCCe OCYIIECTBIISIETCS Y€Pe3 UCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHITHH, TaK
Y TIOHSITUH, IPUHSTHIX B OTJIEJIBHBIX NMPEAMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecTBeHHO-HAyYHBIC TOHSTHS: SIBIICHWE, HAy4YHBIH (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIacCu(pUKalUsi, TEePUOJUIHOCTh, HAOMIOJEHUE, HW3MEpEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®dusnka: maTepusi, MUKPOMHUpP, MaKpOMHpP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPTreTUYECKUM YPOBEHBb, BEIIECTBO, TEIO, OO0BEM,




arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN a3, (GU3NYecKre BeJINYUHBI, €ANHULIBI U3MEPEHHUS,
CKOpOCTB, HEPTHs, Macca.

buonorus: kinerka, opraHusM, 53KocucreMa, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKPOAJIEMEHTBI, OCNKH, >XUPbI, YIJI€BOABI, HYKJICWHOBBIC KHCIOTHI, (PEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB M MOTOK SHEPTUU B 3KOCUCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorust: XuMHUYecKasi MPOMBIIIIEHHOCTb, METAIypIus, CTPOUTENIbHbBIE MaTepHalbl,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMUINEBAs IMPOMBIIUICEHHOCT, (hapMaleBTHUECKas
IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX penapaTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHajIOB, JIEKTPOHHAS TPOMBIIIJICHHOCTb, HAHOTEXHOJIOT HH.
IUNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHUKM HA
YIJIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHN A
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JHYHOCTHBIX
pE3yJIbTATOB OCBOCHHUS MPEeIMETa « XUMUSD Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOyYarolIMMHUCA  POCCUHCKON  Ipa)JIaHCKON
UJIGHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPENENIECHUIO;
HaJIM4Yyue MOTHUBALlMM K  OOYy4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl IPUHATHIMU B OOLIECTBE MpPaBUJIAMU U HOpPMaMH IOBEACHUS; HaIUYHe
IIPAaBOCO3HAHUS, SKOJIOTHYECKOW KYJIbTYpBI; CIOCOOHOCTh CTABUTh LIEIH M CTPOUTH KH3HCHHBIC
IUIaHBI.

JImuHOCTHBIE PE3yNBTAThl OCBOCHHS IMpeaMeTa «XHUMHUS» OTPaKaloT cHOPMUPOBAHHOCTD
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JIEATEIIbHOCTU 00YYaIOLIMXCs B MPOLIECCE pealn3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMYyHOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMeTa «XHUMHUS» OTpakaroT c(HhOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEILHOCTH 00YYaIOIIMXCS B MPOLIECCE PeaIn3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY Y TPaBOTIOPSIKY;

NpPEJCTaBICHNUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX OTHOILEHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETbHOCTH MPU CO3/IaHUH yUEOHBIX NMPOEKTOB,
peleHny y9eOHbIX U M03HABATEIbHBIX 33]1a4, BHITOJHEHUH XUMUYECKHAX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYTHX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

[IEHHOCTHOTO OTHOIICHHSI K HCTOPHMYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOM
XUMHUU;

YB@KEHHSI K IPOIECCY TBOPYECTBA B OOJIACTH TEOPHH W TPAKTHYECKOTO TMPHIIOKCHHS
XMUMHH, OCO3HAHMS TOTO, YTO JIaHHBbIE HAYKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0EHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U TIPAKTUKOB;

UHTEpeca M IMO3HABATENbHBIX MOTHBOB B IMOJYYEHHMHM M TMOCJIEIYIOIIEM aHaU3e
UHPOPMAIIAHN O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOTO TTOBEIICHHUS;

CHOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKHMH SIBICHUSAMH, U IPUHUMATD
OCO3HAHHBIE PEIICHHsI, OPUCHTHUPYSICh Ha MOPAJTbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHUBaTh CBOE IOBEIEHHE W TOCTYNKH CBOMX TOBApHUIIEH C TO3UIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHHMS MTOCIIEICTBUI MMOCTYIIKOB;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBb:



MOHUMAaHUs IICHHOCTEH 370pOBOTO M 0O€30macHOTO 00pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofeHusi mpaBuil Oe30macHOro oOpalieHHsi ¢ BEUIeCTBaMH B OBITY, MOBCEAHEBHOU
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUSA LIEHHOCTH TMPaBWJI WHJIWBUIYATbHOTO M KOJUJIEKTUBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUS TOCJIEICTBUN W HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJCHHS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIMTAHHUS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B Y4eOHO-HCCIICIOBATEIbCKONW JIEATEIHHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PEIICHUU NPAKTUYECKUX 3a7ad COIUATbHOM
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJbI);

WHTEpeca K MPaKTHYECKOMY H3y4YeHUIO Mpodeccuil pa3audHOTO poja, B TOM YHKCIEC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJSM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BbIOOPY MHIUBUIYaIbHOU TPAEKTOPUHU 00pa3oBaHus, OyayIien
npoQ)eCCuu U pean3alud COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH I1eJIECO00Pa3HOro OTHOUICHHS K MPHUPOAE KaK MUCTOUHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00aNbHOTO XapaKTepa HKOJIOTUYECKUX MPOoOsieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUA HEOOXOIUMOCTH UCIOJB30BaHUS JOCTH)KCHUM XUMUH ISl PEIICHHs] BOIIPOCOB
paloOHAIBLHOTO PUPOIOIIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JCUCTBUM, MPHUHOCAILIMX BpEI OKPYKAIOIIEH NPUPOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJUYMs PA3BUTOTO DKOJIOTHUYECKOTO MBIIIICHUS, SKOJOTUYECKOW KYJIbTYpPhl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMopoouw;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUsA CHeNUGUKA XUMHUU KaK HayKd, OCO3HaHHs €€ poinu B (HOPMHUPOBAHHUH
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUU IIEJIOCTHOTO MPECTABICHUSI 00 OKPYKAIOIIEM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHuu mpo0IeM COXpaHeHHsT TPUPOTHOTO PABHOBECHS;

yOSXKAEHHOCTH B 0COOON 3HAUMMOCTH XMMHHU JJIi COBPEMEHHOH IWBUIIM3AIUU: B €&
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XHOM POJIM B CO3/IaHWU HOBOW 0aszbl MaTepuaibHOU
KYJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIICBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecrevYeHny YCIOBHM YCIIEUTHOTO TPyAa U SKOJIOTHUECKH KOM(OPTHOM KU3HU KAKIOTO YlIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTU: TIOHUMAHMS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCITOJIB30BATh MOTyYaeMbIe 3HAHUS NS
aHaM3a U OOBSICHEHUS SIBICHHUN OKPYXKAIOIIETO0 MHpPa M MPOUCXOMISIIUX B HEM H3MEHEHHIH,
yMEHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIHUXCS TAHHBIX
C LEJbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUUECKHE 3HAHUS JUIsl peleHus Mpooiem
B PEATbHBIX )KMU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM MO XHUMHH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cepax NpoPpecCHOHATbHON AESITETbHOCTH.
METANPEJIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOSHUS MPOrpaMMbl 10 XMUMHUU Ha YpPOBHE CPEIHETro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMbIe s (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMUXCS MEXIUCHUILTUHAPHBIC
(MexmpeaMeTHbIe) OOIIeHAyYHbIE TTOHSITHS, OTPAXKAIOUIUE [ET0CTHOCTh HAYYHON KapTUHBI MUpa
u crieruuKy METOJI0B O3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOIOIeHHEe, U3MEPEHUE, DKCIIEPUMEHT U JIPYyTHE);

YHUBEpCAIbHBIC y4ueOHbIE  JIEUCTBHS (mo3HaBaTeIbHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), obecreunBatonyie  GopMUpOBaHHE  (QPYHKIMOHAIBHONW  TIPaMOTHOCTH U
COIMAILHOM KOMIIETEHIIUU 00yYarOIINXCsl;

CIIOCOOHOCTh ~ OOYYarOIIMXCS ~ HCIIOJIb30BaTh  OCBOGHHBIE  MEKIUCIUILUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWA M YHUBEpCaJIbHbIC Y4YeOHBbIC IEHCTBHS B IIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeaAMeTHbIE PE3ybTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMU J€HCTBUSMU.

Ilo3naBaTe/ibHbIE YHUBePCcAJIbHbIE YueOHbIE el CTBUS

1) 6a30Bble JJOrnYecKue AeHcTBUS:

CaMOCTOSITEIILHO (POPMYJTUPOBATh W aKTYaJIHM3UPOBaTh NPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTpENIeNIsATh IEeNU JCSITeNIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM UX JAOCTHXKCHHS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHWUA TMPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIETISATh
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHaBIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE TOHITHS U1 OOBSICHEHUS OT/IENbHBIX (PAKTOB U SIBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIaCCU(PUKALIUY BEIIECTB U XMUMHUUECKHUX PEaKIIHii;

YCTaHABIUBATh MPUYUHHO-CIICJCTBEHHBIE CBS3H MEXTY U3YUaEMBbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKIeHUS (MHIYKTUBHBIE, IeTyKTUBHBIE, IO aHAJIOTHH ), BBISIBIISITh
3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PaCCMATPUBAEMBIX SBJICHHIX, (POPMYIUPOBATH BHIBOJABI U
3aKTIOYCHHUS,

MPUMEHATHh B MPOIECCe MO3HAHUS MCIOIb3YEeMbIE B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
XuMuueckass (Qopmyna, ypaBHEHHE XHWMHMUYECKOW pEakluu — TPU PEIICHUH YYEOHBIX
MO3HABATENIbHBIX U MTPAKTUYECKHX 33134, IPUMEHSITh Ha3BaHHBIE MOICTIbHBIC MPECTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XUMUICCKUX PCAKITUH.

2) 0a30BbIe HccCeI0BaTeIbCKHE 1eCTBUS:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

dbopMynupoBaTh IENW U 3aJa4d  HCCIEAOBaHWs, WCIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BIIJICTh HABBIKAMU CaMOCTOSITEIbHOTO TIJIAHUPOBAHUS M TPOBEACHUS YUYCHUUYECKHX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBAThL YMEHHS HAOII0OJaTh 32 XOJOM MPOIIEcca, CaAMOCTOSTEIEHO
MPOTHO3UPOBATh €ro pe3yibTaT, (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;



mpuoOpeTaTh OMBIT YYEHHYECKOW HCCIEAOBATEIIbCKOH M TPOEKTHOW JEsATEIHHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOIOB pELICHUS
NPaKTHYECKHX 33]a4, IPUMEHEHHUIO Pa3JINYHBIX METOJIOB TO3HAHMS.

3) padora ¢ nngopmanmeii:

OPHEHTHPOBATbCS B PA3IUYHBIX HCTOYHHMKAX HMHPOpMAIMu  (HAY4IHO-TIOIYJISIpHAs
JAUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAJIM3UPOBATH HH(POPMAIUIO PA3INYHBIX BUIOB U (HOPM NPEICTABICHUS, KPHTUIECKU OLICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(GopMyTHpOBaTH 3ampoChl M MPHUMEHATh DPA3IMYHbIE METOJIBl HpPU TOHCKE U OTOOpe
uHpopManuu, HeOOXOIMMOM IS BBITIOJIHEHHS YUeOHBIX 33/1au ONPEaeIEHHOTO THIIA;

NpUOOPETaTh ONBIT HMCHOJIB30BaHUS MH()OPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH M
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIBHYIO (OPMY NIpeACTaBIeHUS MHPOpMANUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BAaTh HAy4YHBIM S3bIK B KauyecTBE CPEICTBa Hpu paboTe C XUMHUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKh |
CHMBOJIBI, POpMYJIBI, a00pEBUATYPBI, HOMEHKJIATYPY;

UCTIOJIF30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIEe YHHBEpPCAJIbHbIE YUeOHbI€e TeiCTBHUS:

3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbl B XOJI¢ AHAIOTa W/WJIN JAUCKYCCHUH,
BBICKA3bIBaTh HWJCH, (POPMYJIHUPOBATH CBOM MPEIIOKCHUS OTHOCUTEIHHO BBITOIHEHUS
peJIOKEHHON 3a1a4H;

BBICTYIIaTh C MPE3CHTAlMEH Pe3yJbTaTOB TO3HABATEIBLHOW JEATEILHOCTH, MONYyYECHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBIIOJHEHUH XHMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKkTa, U (POpPMyIHPOBaTH BBIBOJBI MO pPE3yJbTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UITUI B X0JIe 00CYXICHHS 1 OOMEHAa MHEHUSIMHU.
PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe IeiicTBUS:

CaMOCTOSITENILHO TUIAHUPOBATh W OCYIIECTBISTH CBOKO TO3HABATEIHHYIO JIESTEIHHOCTD,
ompezenss e€ 1eNu U 3a/ladd, KOHTPOJIUPOBATh M MO MEpe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeyIaraeMblid aITOPUTM JICWCTBUN TIPHU BBHITIOJHCHUH yYYE€OHBIX M HCCIICOBATEIBLCKUAX 3aJ1ad,
BbIOUpaTh Hanbomee »((HEeKTUBHBIN CIIOCOO WX PelIeHUs ¢ YYETOM MOTyYeHUsI HOBBIX 3HAHUI O
BEIIECTBAX U XUMUUYCCKUX PEAKITUX;

OCYIIECTBIISATH CAMOKOHTPOJIb IEATEIHLHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.
MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3yibTaThl OCBOCHUS MPOTPaMMbl 0 XUMHUU Ha yriyOIEHHOM YpOBHE Ha
YPOBHE CpeIHEro OOIIero oOpa3oBaHUs BKIIOYAIOT creruduyeckue A y4eOHOro mpeaMera
«XuMHs» HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JIEWCTBUN MO OCBOCHHIO, MHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHWMA, BUJIBI JISATSIHHOCTH 110 TIOJYYECHUIO HOBOTO 3HAHHS M MPUMEHCHHIO
3HAaHWA B Pa3MUHBIX YYEOHBIX CUTYyalMsIX, a TaKKe B PEabHBIX >KU3HEHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C XUMHEH. B mporpaMme 1o XUMHH MPEAMETHBIE PEe3yJIbTaThI IPEACTABICHBI 10 T0J1aM
U3YYCHHUSI.

10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHndeckast XUMUSD) OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPECTABICHUI: O MECTE U 3HAYCHUH OPTAaHHMYECKON XUMUU B CHCTEME
€CTECTBEHHBIX HAayK U €€ poJIi B 00ECTIeYeHUHN YCTOMUNBOTO Pa3BUTHS YEIOBEUECTBA B PEIICHUU
po0JIeM SKOJIOTHYECKOH, SJHEPTeTUYCCKOW ¥ TMHIIEBOW 0€301TaCHOCTH, B PA3BUTUU MEIHUITHHEI,
CO3JJaHMM HOBBIX MAaTEPHANIOB, HOBBIX MCTOYHHMKOB JHEPTHUU, B OOECIICUECHUU PALMOHAIBHOTO
MIPUPOJIONIOIL30BaHUs, B (JOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyJIbTYPHI YeJIOBEKA, a TAKKE
AKOJIOTMYECKHA 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOJTHON Cpesie;



BJIAJICHAE CHCTEMOW XHMMHMYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraloLINe
HOHSITHSL — XMMHYECKHH JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0YKa aToMa, s-, P-, d-aTOMHbIE
opOUTaNM, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToma, rMOpHIn3alus aTOMHbBIX OpOHUTajei,
MOH, MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTb, CTEIEHb OKHUCIEHHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YITIEpOIHBIN CKeNeT, PyHKLINOHANbHAS IPyIIa,
pamukan, CTpyKTypHble (GopMyisl (pa3BEPHYTHIE, COKpAIIEHHbBIC, CKEJETHBIE), H30MEpHS
CTPYKTYpHas U IPOCTPAHCTBEHHAs (reoMeTpuUecKasi, ONTHYECKast), U30MEpbl, TOMOJIOTNYECKUHA
psil, TOMOJIOTH, YIJIEBOJAOPOJIbI, KUCIOPOA- M a30TCOAEpkallue OPraHU4YEeCKHE COEAUHEHMS,
MOHOMED, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPDHBIE COCIUHEHUS; TEOPUH, 3aKOHBI
(nepuoguueckuid 3akon J[. V. MenpaeneeBa, Teopus CTpOEHHUS OpPraHUYECKHUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHU U NIPEBPALLEHUS YHEPIUU
OpY  XUMHUYECKMX  PEAKLUSIX), 3aKOHOMEPHOCTH,  CHUMBOJIMYECKHMH  S3bIK  XHMMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMHYECKMX  SIBICHUH;  TPEACTABIEHUS O  MEXAaHU3Max  XUMHUYECKMX  pEaKLUi,
TEPMOJUHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUH
aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA M ME30MEPHBINA 3 (PEKTH, OPHEHTAHTHI | 1
II pona); dakrosoruueckue CBEAECHUS O CBOMCTBaxX, COCTaBe, IOJyYEHHUH U 0€30MacHOM
MCIIOJIb30BAaHUU BAYKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTU
YeJI0BEKa, OOIMX HayYHbIX IPUHIMIIAX XMMUYECKOI0 IIPOU3BO/ICTBA (HAa IpUMepe MPOU3BO/ICTBA
MeTaHoJIa, epepadoTku HehTH);

cOPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHbIE  MPU3HAKM  TOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIME MOHSTHUSI MPU ONHUCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

MCII0JIb30BaTh XMMUYECKYIO CUMBOJIUKY Ul COCTaBJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHu4eCKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMUUYECKUX PEAKLUN U PACKPBIBATH UX CYIIHOCTh: OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi OCPEICTBOM COCTABJICHMSI 3JIEKTPOHHOr0 OanaHca ITUX peakui,
peaknuii HFOHHOro 0OMEeHa MyTEM COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUIA;

M3TOTaBIMBATh MOJIETIM MOJIEKYJl OpPraHMYECKHWX BEUIECTB Uil WIIOCTPALUU HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAIEKHOCTh U3yUYEHHBIX OpPraHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONpEeAEIEHHOMY KJIacCy/TpyIIe COeTUHEHUH, 1aBaTh UM
Ha3BaHUs No cucreMmarndeckoi HoMmeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAaHUS
JUI OTAENbHBIX MPECTaBUTENEH OPraHMUECKUX BEIIECTB (ITHIIEH, alleTUJIeH, TOJIyOJ, TIUIEpHH,
ATUJIEHTJIMKOJb, (peHo, opMasbaeru, aleTanbIerull, alleToH, MypaBbiuHas KUCIIOTa, YKCYCHas
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJbMHUTHHOBAs KHCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTo3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHUPOBAHHOCT YMEHMS ONPEAEATh BHUJ XUMHUECKOW CBSI3M B OpraHUYECKUX
COoeIMHEHUAX (KOBaJEHTHAasl U MOHHAs CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

Cc(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATHh TOJO0KEHUSI TEOPHUHM CTPOSHHs] OpPraHHMYECKUX
BemectB A. M. BytnepoBa nisi oObsCHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHE, (QU3NYECKHE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, aJIKaJIM€HOB, AJKMHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXHBIX 3(QHUPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOA0B (MOHO-, T~ U MOJIHCAXapUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHMMHM YpPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKIMH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYII;



c(OpMHUPOBAHHOCTh YMEHUS MOJATBEPXKJIAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHWYECKHX COCIMHEHHH OT KpPaTHOCTH M THUIIA
KOBAJICHTHOM CBSI3U (O- U T-CBSI3U), B3aMMHOTO BIUSHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIaxX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHYECKOE MPUMEHEHHE
IPOJIYKTOB MEPEepPadOTKHU;

c(OpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHMA O EeCTECTBEHHO-HAYyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHH, MOJCIUPOBAHUH, OKCIIEPHUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUSI IPUMEHSATh 3TH 3HAHMUS,

C()OPMUPOBAHHOCTh ~ YMEHHS  NPUMEHSITH OCHOBHBIC  OIEpaIliil  MBICIUTEIBHON
NESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — JIJISl U3YYCHHUS CBOMCTB BEIIECTB M XUMUYCCKUX PEAKITUH;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISIBISTH B3aUMOCBA3h XUMUUYECKUX 3HAHUHN C MOHATHIMH U
OpPEICTAaBICHUSAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
MOHMMAHUS CYUIHOCTH MaTepHabHOTO €AMHCTBA MHpPA, UCIOJIb30BaTh CUCTEMHbBIC 3HAHUS IO
OpPTaHWYECKON XUMHUU IJisi OOBSCHEHUS W IMPOTHO3UPOBAHUS SBICHUH, UMEIONINX €CTECTBECHHO-
HAYYHYIO TIPUPOLY;

c()OPMUPOBAHHOCTh YMEHUU: IPOBOJUTh PACUYETHI 1O XUMHYECKUM (GopMyliaM |
YPaBHEHUSAM XHMUYECKUX PEAKIHM C UCHONIb30BaHUEM (DHU3MUECKUX BEJIUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0O XUMHUYECKON (HOpMyIbl BEIIeCTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, AaHAIM3UPOBATh U OIIEHUBATH C TO3MIIHIMA
HKOJIOTHYECKOW O€30IMacHOCTH MOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOUW JEATEIBHOCTH
YeNOBEeKa, CBSA3aHHOW C TMepepaOdOTKON BEIIECTB, HCIOIb30BaTh NOMYyUYEHHbIC 3HAHHS IS
MPUHSITHS TPAMOTHBIX PEIICHUI TPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMUCH;

c(OpPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IUIAHUPOBATH M MPOBOAUTH XUMUYECKHI
AKCTIEPUMEHT (TIOJTy4eHUE U N3YYEeHUE CBOMCTB OPraHNYECKHUX BEIIECTB, KAYECTBEHHBIE PEaKIINU
YTIIEBOIOPOAOB PA3IMYHBIX KIACCOB M KUCIOPOACOACPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE
AKCTIEPUMEHTATBHBIX 33/1a4 110 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHIEM TTPABHIT
Oe3omacHOro oOparieHus C BellecTBaMH U JabopaTopHbIM 000pyAoBaHUEM, (HOPMYIHPOBATH
[eNb  WCCICOBAHUsS, TPEICTABISATh B PAa3UYHON (QopMe pe3ynbTaThl SKCIIEPHMEHTA,
AHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOuro/1aTh TMpaBHJia SKOJIOTUYECKH LeJ1ecO00pa3HOro MOBEJEHHUS B OBITY M TPYAOBOM
NEeSITETPHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS, OKPYXAMOMIEH MPUPOIHON Cpensl H
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

0CO3HAaBaTh OMACHOCTh TOKCHYECKOTO NEHCTBUS Ha KUBBIE OPTaHU3MBI ONpPEICTEHHBIX
OpraHMYECKUX BEIIECTB, TOHUMas cMbIch nokazatens [11K;

aHATM3UPOBATh  IIENIECOOOPA3HOCTh  NPUMEHEHUS  OPraHMYEeCKUX  BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIOH3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh II€JICHANPABICHHBI TMOUCK XUMHYECKOU
uH(pOpMallMK B PAa3IMYHBIX HCTOYHWKAX (HAaydyHas U y4uyeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoi uWHpopMaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATU3UPOBATH XUMHYCCKYIO
uH(popMalrio, epepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUM C MOCTABJICHHON yueOHOMH
3agaden.

11 KJIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01ast 1 HeopraHuyeckasi XUMHsD» OTPaXaroT:

c(OpMUPOBAHHOCTH MPE/ICTABICHUI: 0 MaTepUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y II0O3HABAEMOCTH SIBJICHUU IIPUPOJIbI, O MECTE U 3HAYCHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK
U e€ poinu B OOECHEUYEeHHWH YCTOWYMBOTO Pa3BUTHSA, B PEIICHUU MPOOJEM SKOJIOTHYECKOH,



SHEpPreTM4ecKoil M MUINEeBOM 0e30MacHOCTH, B Pa3sBUTHMM MEAMLMHBI, CO3JaHMM HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHUKOB  OSHEpruM, B  OOECIEUYEHHUH  paIMOHAIHLHOTO
IPUPOONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KyJIbTYyphl YENIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILEHHS K CBOEMY 37I0POBBIO U MIPUPOIHOM CpeIe;

BIAJICHAE CHCTEMOM XMMMYECKHX 3HAHHUH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraloLIne
MOHATHUS — XUMUYECKHUI 3JIEMEHT, aTOM, PO aToMa, U30TOIbI, JICKTPOHHAsE 000JI0YKa aToMa, S,
p-, d-aToMHBIC OPOHMTAIIN, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMa, THOPHIM3AIHsT aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTEIEHb OKHCIICHUS,
XUMHYECKasl CBS3b (KOBAJIEGHTHAs, MOHHAsA, MeTaJUIMYecKas, BOJOPOJHAsl), KpUCTaIM4ecKas
pemeTKa, XUMUYECKasl Peaklysi, pacTBOP, dJIEKTPOJIUTHI, HEAIEKTPOIUTHI, MIEKTPOIUTHYECKAS
JUCCOLMALMs, CTENIEHb OUCCOLMAUH, BOJOPOIHBIM 110Ka3aTelb, OKHCIUTENb, BOCCTAHOBUTEIID,
TerIoBOH 3((eKT XWMUYecKOol peakuuu, CKOPOCTb XHMHUYECKOH peakIuH, XUMHUYECKOe
paBHOBECHE; TECOPUM U 3aKOHBI (TEOPHs IEKTPOIMTHYECKOH IUCCOLMALNU, MEPUOANYECKUN
3akoH /.. MenneneeBa, 3aKkOH COXpaHEHHUS MacChl BELECTB, 3aKOH COXPAHEHUs U NPEBPALLECHUS
SHEPrUU NIPU XMMUYECKHUX PEaKLUAX, 3aKOH IIOCTOSIHCTBA COCTABa BELIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKalllue B
OCHOBE IIOHMMaHUS IPUYMHHOCTM U CHCTEMHOCTH XHMMUYECKUX SIBJICHUH; COBPEMEHHBIE
IIPEACTABJICHNS O CTPOCHUU BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HAaIMOJIEKYJISIPHOM
YPOBHSX; NPEICTABICHUA O MEXaHM3MaX XUMHYECKHX PEaKIHUil, TepMOJUHAMHUYECKHUX
U KUHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHH, PACTBOpax U
JMCIIEPCHBIX cHcTeMax; (aKTOJOTMYECKHE CBEJICHMsS O CBOICTBaxX, COCTaBe, IMOJyYE€HUH WU
0€30MacHOM HCIOIb30BAaHUM BaKHEHIIMX HEOPIaHWYECKUX BELIECTB B OBITY U IPAKTHUECKOMN
JeSITeIbHOCTH YeJIOBeKa, OOIIMX HayUHBIX MPUHLIUIAX XUMUYECKOTO IPOU3BOCTBA;

c(OpMHUPOBAHHOCTh YMEHUN: BBISBIIATH XapaKTEpHbIE IIPU3HAKU
IIOHSITHH, yCTaHABIUBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IIPU
OIMCAaHUU HEOPTaHWYECKUX BEUIECTB U UX IPEBPALICHUN;

c(OPMHUPOBAHHOCTh YMEHHUS UCIOJIb30BATh XUMHUYECKYIO CHMBOJIUKY Ul COCTaBJICHHUS
(dopMyNl BEIIECTB W YpPaBHEHUM XHMUYECKUX PEAKIUIl, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUSI OIIPENIEIATh BaJIEHTHOCTh U CTENEHb OKHUCIEHUSI XUMUYECKUX
HJIEMEHTOB B COCIMHEHMSX, BUJ XUMHYECKOH CBs3U (KOBaJIeHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BEUIECTB OT BHUJAA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peImEéTKH, OOMEHHBI M JIOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pPa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHUI: KJIacCU(PUIMPOBATh: HEOPraHMYECKHE BeUlecTBa M0 HX
COCTaBy, XMMHMUYECKHE PEaKLUUU IO PA3JIMYHBIM NPU3HAKAM (YUCILy U COCTaBy pEarupyrommx
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluH, HU3MEHEHHUIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa W JpPYyTUE); CaMOCTOATENbHO BHIOMpPATh OCHOBAHUS U
KpUTEPUH I KJIaCCU(PUKALMN U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKpPBIBaTH  CMBICT ~ NEpUoJMYecKoro  3akoHa  JI.
U. MenneneeBa U JEMOHCTPUPOBAaTH €ro CHUCTEMATU3HPYIOIIYI0, OOBSCHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHII: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB M HOHOB
XUMUYECKUX  DJJIEMEHTOB  IEPBOro—4eTBEPTOro  mnepuogoB  Ilepuoauueckoil  CUCTEMBI
J.. MenneneeBa, HWCNONb3ysd IOHATUSA «IHEPreTUYECKHE YPOBHM», «3HEPreTUUYECKUE
HNOAYPOBHM», «S-, P-, d-aTOMHBIE OpOHMTaNIN», «OCHOBHOE W BO30YXIEHHOE DHEPreTUYECKUE
COCTOSTHUSI aTOMa»; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
UX coeauHeHuM no nepuojam u rpynmnaM llepuommueckon cucremsl . M. Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTh YMEHHIA: XapaKTepru30BaTh (OMMCHIBATh) 00IIME XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KIJIACCOB, NOATBEPKIAATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3H MEXKAY



HEOPraHMYECKMMHU BEILECTBAMU C IIOMOIIBIO YPABHEHMM COOTBETCTBYIOIIHMX XUMHYECKHX
peaKuuii;

c(OPMHUPOBAHHOCTb YMEHHUS PACKPBIBATh CYLIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJCTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHca 3TUX peaKUui; peakiuuid MOHHOTO
oOMEeHa MyTEM COCTaBIEHMsI MX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YPAaBHEHUH; peakuui
THIIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTH yMEHUS OOBACHATH 3aKOHOMEPHOCTH TIPOTEKAHUS] XUMHUYECKUX
peakuui ¢ y4€TOM HMX OHHEPreTHMYECKHX XapPAaKTEPUCTHUK, XapaKTep H3MEHEHHs CKOPOCTHU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XMMHUYECKOI'0 paBHOBECHUS II0J] BIMSHUEM BHEIIHUX Bo3aelcTBull (mpunuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XMMUUYECKHE PEAKIMH, JEKAIIUE B OCHOBE
IPOMBIIIJICHHOTO IOJYYEHHUs CEpHOM KHCJIOThI, aMMHaka, OOIluMe HayyHble PUHLUIIBI
XMMHYECKMX HPOU3BOJCTB; II€JIECOO0Pa3HOCTh IPUMEHEHUS HEOPraHWYECKUX BEILECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHS] COOTHOLIEHUS PUCK-T10JIb3a;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CUCTEMOU 3HAHUN O METOJ]aX HAy4YHOTr'O MO3HAHUS SBJICHUN
IPUPOIbl — HAOJIOJEHUE, U3MEPEHNE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICICHHBII),
UCIOJB3YEMBIX B  €CTECTBEHHbIX  HAayKaX, yMEHHUS OIPUMEHATb 3TM  3HAaHUA  I1pU
SKCHEPUMEHTAJIBHOM HCCIEI0BAaHMM BELIECTB M JJIi OOBSACHEHHS XUMMUYECKUX SBIICHHH,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HMU;

c(OPMHUPOBAHHOCTb YMEHUS BBIABIISTH B3aUMOCBS3b XUMUUECKUX 3HAHUN C MOHATUAMH U
NpPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB il 0Oojiee OCO3HAHHOTO
IIOHMMAHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUSI IPOBOJUTH PACUETHI: C UCIIOIb30BAHUEM IOHATUN «MacCcOBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIPHAsl KOHLIEHTPALHsD»; MAacChl BellleCTBa WM 00bEMa rasza 1o
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM OObEMY OJHOTO M3 YYACTBYIOLIUMX B PEaKLUU
BEILIECTB; TEIUIOBOI0 3(h(pexra peakum; 3Ha4UeHUsI BOAOPOAHOTO [TOKa3aTessi paCTBOPOB KUCIIOT U
HieJiouell ¢ M3BECTHOM CTENeHbI JuccolManuu; macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
IIPOAYKTa peakLUH, €CJIM OJHO M3 MCXOJIHBIX BEUIECTB JJAHO B BHUJIE PACTBOpA C ONPEAECIEHHON
MaccOBOH /10J1ei paCTBOPEHHOIO BEIIECTBA UM JAHO B U30BITKE (MMEET MPUMECH ); JJOJU BBIXOJA
IPOAYKTa peakiiuu; 0ObEMHBIX OTHOLLICHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBAaTh M IPOBOAUTH XUMUYECKUI
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPXKIeHNEe KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHINKATOPOB,
U3yYeHHe BIUSHMS pa3IMYHbIX (HPAKTOPOB HAa CKOPOCTh XMMHUYECKOM peakluH, pelIeHHe
AKCIEPUMEHTAJIbHBIX 33/a4 1o TeMaM «Mertamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
6e3omacHoro oOpaleHus ¢ BelecTBaMU U J1a0OpaTOpPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH
Lelb HWCCIENOBaHUS, MpPEACTaBIATh B pPa3IMyHOM (opme pe3ynbTaThl HSKCIIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUH: COOJI0IaTh TIPaBUIa TIOJIb30BAHUS XUMHUYECKOM MOCYI0N U
71a00paTOPHBIM 000PYI0BaHUEM, OOPAIIICHNUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSAMH I10
BBITNIOJTHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB, SKOJIOTHYECKHU 11€JIeCO00pa3HOT0 OBEIEHUS
B OBITY W TPYIOBOH JEATENbHOCTH B LEISIX COXPAHEHUS CBOETO 3[0POBbS, OKpYXKarolen
OPUPOJHON cpelpl W JOCTHXKEHHs €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABATh ONACHOCTD
TOKCUYECKOTO JEHCTBUS Ha JKHUBBIE OPraHU3MBI ONPEICIIEHHBIX HEOPraHMYECKHX BELIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIeJICHANPABICHHBIA IMOUCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uH(popmaruu, VHTEpHET M Jpyrue), KpPUTUYECKH aHAIM3UPOBATh XMMHUYECKYIO
uH(popMalrio, nepepadaThiBaTh €€ U UCHOJIB30BaTh B COOTBETCTBUM C IMOCTABJIEHHOW yueOHOMI
3aJa4eil.
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11 KNACC (ECTECTBEHHOHAYYHbIN NPO®UNDb)
Ne HaszBanue pa3nenioB u TeM nporpaMmsl KommuectBo DNEeKTPOHHBIE
n/m JacoB (mudpoBsIC)

Bcero o0Opa3oBaTeNbHbIC
pecypcsl
IoBTopenue kypca 10 knacca 10
Pasneu 1. TeopeTuyeckue 0CHOBbI XHMHH
1.1 | Crpoenue atoma. Ilepuoauueckuii 3akon u Ilepuoauueckas cucrema 17
o sneMenTaM /1. V. MenneneeBa

1.2 | Crpoenue Bemectsa. MHOrooGpasue BeleCTB 15
1.3 | Xumuueckue npoueccst 27
Hroro no pazaeny 59
Pasneun 2. Heopranuueckasi Xumust
2.1 | Hemeramnst 39
2.2 | Meramnbt 31
Hroro no pa3aeny 70
Pazgen 3. Xumus u KU3Hb
31 ‘ MeTtoapl TO3HAHUA B XUMHUHA. XUMHUS U )KU3Hb 13
Hroro no pazaeny 13
[osropenue. Pemenne EI'D 18
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