


MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (emepanbHON 00pa30BaTENbHON MPOrpaMMbl CPETHETrO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®@enepanuu, peamu3yronmx
OCHOBHBIE 00pa3zoBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MporpaMmbl MO XHUMHH, K OIpeAeseHHUI0 o0Iien
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, CONEp)KaHus, pe3yJbTaToB OOydeHUs U
TpeOOoBaHM K yPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peau3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUMX I[€JIOCTHOM CHCTeME XUMHMUYECKOro oO0Opa3oBaHUS. ODTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe OSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/10pOBBIO H
IpUpOAHOi cpere. Peanmsyercs xumuueckoe oOpazoBaHHe 00YyYaIOIMXCs HA YPOBHE CPEIHEro
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO OINpe/eleHbl B MpOrpaMMe MO XUMHH € Y4E€TOM Crnenuu(uKd HayKd XUMHH, e
3HAaYeHUs B MO3HAHUU MPUPOJBI U B MaTEPHAIbHOM KU3HU OOIIECTBA, a TaKXKe ¢ y4ETOM O0IIMX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMUS KaK 3JeMEHT CUCTEeMbl €CTECTBEHHBIX HayK MTpaeT 0CcoO0YyI0 poJib B COBPEMEHHOM
LIMBUIIN3AIMU, B CO3JJaHUU HOBOM 0a3bl MaTepuanbHON KyJabTyphl. OHa BHOCUT CBOM BKJaJ B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MHpa, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThI0O MHUPOBOM KYyJbTYpbl, HECOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaKaoro wieHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTeibHasi, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pelleHHe II00aJbHBIX MPo0JeM YCTONYHMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, DSHEPreTHYCCKOW, ITUIICBOM, 3KOJIOIMYECKOW O€30MacHOCTH H
OXpaHbl 37I0POBBS.

B cooTBeTcTBMM ¢ OOMIMMH LENSIMH ¥ NPUHIMIIAMU CPEAHEro olmero odpa3oBaHHS
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM JIJIS
BBIPAa0OTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO0 BKJIIOYEHHS B JKM3Hb COLIMyMA,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.



CocraBnsroniMu  npeaMera «XuMHs» SABISIIOTCST 0a3oBble Kypchl — «OpraHuueckas
xuMus» U «O011as U HeopraHuyeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHHUS KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPTraHWYECKON XMMUU (C BKIIIOUCHHEM
3HaHMW U3 OOIIel XUMUU) U OpraHu4eckoil xumuu. OopMHupoBaHHE JAHHOM CHCTEMBbl 3HAHMM
IIpU HM3YyYEHUHU IpeAMera o0ecrHeurBaeT BO3MOKHOCTb PACCMOTPEHHUS BCEro MHOr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CtpykTypa comepkanusi KypcoB — «Oprannueckas xuMus» u «O01mas 1 HeopraHu4deckas
XUMUS» cHOpMHpPOBaHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTrO MOAXOJa K U3YYEHHUIO
yuyeOHOro matepuaina W OOYCJOBJEHAa HCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWH Ha
ONpeneNEHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XUMHHM BELIECTBA
paccMaTpHUBaIOTC Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMS] OPraHUYECKUX COEAMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMMUYECKHUX U DBJIEKTPOHHBIX NPEJCTABIECHUNH O CTPOEHHUU BEILECTB.
Cenenus 00 u3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pa3BUTUU — OT YIJIEBOAOPOJAOB 10
CIIOXKHBIX OMOJIOTMYECKM aKTHBHBIX COEAMHEHHIl. B Kypce opraHuyeckoil XMMHMH MOJIydYaroT
pasBuTHE C(HOPMUPOBAHHBIE Ha YPOBHE OCHOBHOrO 0O0LIero oOpa3oBaHUs IEPBOHAYAJIBHBIC
Ipe/ICTaBICHUS O XUMHUYECKON CBSI3M, KIACCU(UKAIMOHHBIX MIPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKOU pEaKLUU.

[Tog HOBBIM yIJIOM 3peHHs B IpeaMmere «XUMHs» 0a30BOro ypoBHs paccMaTpHBaeTCs
U3y4CHHBII Ha YpPOBHE OCHOBHOI'O O00IIero oOpa3oBaHUS TEOPETUUYECKHH Marepuan M|
(akTONIOrnYecKne CBEACHUS O BEIIeCTBaX M XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO61mas 1 HeopraHM4eckass XUMHUsS» O0Yy4arOUIMMCS MPEIOCTaBIIAETCS BO3MOXKHOCTh OCO3HATh
3HayeHHE MEePHUOAMYECKOr0 3aKOHa C OOIETEOPETUUYECKHMX W METOJOJIOTMYECKUX IO3ULUH,
riy0Xe MOHATh HCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIOLIEH U POTHO3UPYIOILEH.

Enunas cucrtema 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHUH, a TAKXKE O XUMHUUYECKUX PEAKIHSX, UX CYLITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUS
nonosHseTcss B Kypcax 10 w11 KkjaccoB aseMEHTaMHM  COAEpXKaHMS, HMMEIOIIUMU
KyJIbTYPOJIOTMUYECKUA M TPHUKJIAJHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT IOHMMAaHHUIO
B3aMMOCBSI3M XUMHUU C JpPYIMMHM HayKaMH, DacKpbIBalOT €€ pojb B I103HABAaTEIbHOH U
MIPAKTUYECKON NeATEeIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXKEHMsI K IPOLECCY
TBOpYECTBA B 00JIACTH TEOPUM U NMPAKTUYECKUX NPHUIOKEHUH XUMHUH, IOMOTAalOT BBITYCKHUKY
OPUEHTHPOBAThCSA B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpoOJeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMALUIO U NMPUMEHATH €€ NI MOMOJHEHHs 3HaHWH, peleHus
UHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepikanue
yueOHOro npeaMera « XUMHUsS» JaHHOTO YPOBHS U3y4EHHUs] OPUCHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroNmxcss MUPOBO33PEHYECKOH OCHOBBI I MOHUMAHUSA (UIOCOPCKUX UAEH, TaKuX Kak:
MaTepHaJIbHOE EIUHCTBO HEOPraHUYECKOI0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOICTB
BEIIECTB UX COCTABOM U CTPOEHHEM, [1I03HABAEMOCTh IIPUPOIHBIX SBJIEHUHN MyTEM KCIIEPUMEHTA
U pelleHuss NMPOTHBOPEUYMH MEXAy HOBBIMH (DaKTaMM M TEOPETUUYECKMMH MPEINOChUIKAMH,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJOTHI U MaTEepHUaJIOB.

B muane pemieHus 3agad BOCIUTAHUS, PAa3BUTHA M COLMANU3aLUU  OOyYarommxcs
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaOT (pOpPMUpPOBAHHE YHMBEPCAIBHBIX y4EOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHUE IS PA3IMYHBIX BUIOB JCSITEIBHOCTH: PEIIeHHs poOsIeM, IOMCKa, aHAIN3a U



00paboTkH HMH(pOPMAIMKM, HEOOXOAMMBIX JUIsI TMPUOOPETEHUS ONbITa MPAKTHYCCKOH W
HCCJIEIOBATENLCKON e TeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMHH.

B npakTuke npenonaBaHus XMMUU KaK Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus, TaK U
Ha YpOBHE cpeaHero obmiero oOpa3oBaHHUs, IMpH  ONPEIEICHUU  COAEP)KATEIbHOM
XapaKTEePUCTUKHU TIIeJIed H3y4YeHHUs MpeAMeTa HaNpaBICHUEM IMEPBOCTEIIEHHON 3HAYUMOCTH
TPaIUIIMOHHO TIpu3HAEéTcs (OPMHUPOBAHHE OCHOB XHMHUYECKOW HAyKH Kak 0O0JacTH
COBPEMEHHOT'0 E€CTECTBO3HAHUS, MPAKTHYCCKON AEATEIHPHOCTH YEIOBEKAa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJnbTypbl. C METOAUYECKOM TOYKM 3pEHUs Takoil TMOAXOHd K
OTIPEICNICHUIO 11eJIel U3yUeHUs MPEeAMETa SBISETCS BIIOJIHE ONpPaBIaHHbBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMU LENSMU H3yUYeHHs MpeaMeTa «XuMHUs» Ha
6a3oBom ypoBae (10 =11 ki) ssBASIFOTCSL:

e (GopMUpOBAaHHWE CHCTEMBl XMMHYECKHX 3HAHUM Kak BaKHEUIEH COCTaBISIOLIEH
€CTECTBEHHO-HAY4YHOI KapTUHBI MUpPa, B OCHOBE KOTOPOW JIekKaT KJIIOYEBbIEC MMOHATHUS,
(dyHIaMEeHTaJIbHbIE 3aKOHBI M TEOPUM XHMMHH, OCBOEHHUE S3bIKa HAyKH, YCBOCHHE M
MOHMUMAaHUE CYIIHOCTH JOCTYIHBIX OO0OOLIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHHME U pa3BUTHE MPEACTaBICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIHii, HEOOXOAUMBIX AJisi MPHOOPETeHNUsS YMEHUN OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SBJICHHUH, UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTHUECKON U
MMOBCEIHEBHOM KU3HHU,

® pa3BUTHE YMEHUW U CIOCOOOB [EATEIHLHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHEHHEM XUMHYECKOI'0 OSKCIIEpUMEHTa, COOJIIOJJIEHMEM IpaBUJl 0e30MacHOro
oOpaleHust ¢ BEIeCTBAMHU.

Hapsiny ¢ aTuM, comepkaTenbHas XapakTEPUCTHKA IeNiel W 3a/Jad U3ydyeHUs MpeaMeTa B
MporpaMMme Mo XUMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPHUTETAMHU
B cHCTeMe cpemHero ooOmiero oOpaszoBanus. CeromHss B TpENOJaBaHUW XUMHUHM B OOJbIICH
CTeeHU OTHAETCAd TMPEANOYTEHUE TMPAKTUUYECKOM KOMIIOHEHTE COJepKaHUs OOydeHus,
OPUEHTUPOBAHHOM Ha TMOJATOTOBKY BBINIYCKHHUKA 00I€00pa30oBaTENbHOM  OpraHu3allny,
BIIQJICIONIEr0 HE HAOOpPOM 3HAHUWH, a (YHKIIMOHAJIHHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSIMUA aKTUBHOTO TOJYYEHUs 3HAHUU U MPUMEHEHUS WX B PEATbHOU >KM3HU ISl pEIICHUs
MPaKTUYECKUX 3a1a4.

B cBs3u ¢ 3tuM mnpu u3ydyeHUH TmpeaMeTa «XUMHS» JIOMUHUPYIOLIEe 3HAaueHUe
MPUOOPETAIOT TAKKE LT U 3a]]a4H, KaK:

amantanus OOy4yaroUMXcs K  yCIOBHSM JWHAMHUYHO  Pa3BUBAIOIIETOCS MHUPA,
(dbopMuUpoOBaHWE MHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY TMPHHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dbopMUpoBaHHE Yy OOYYarONIMXCS KIIFOYCBBIX HABBIKOB (KJIHOYEBBIX KOMITCTCHIIHM ),
MMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE JJIsl pa3iMUHbIX BUOB JACITEILHOCTU: PEUICHHS MPOOIeM,
MOMCKa, aHaimmM3a W 00paboTKM uHGOPMaNKMK, HEOOXOAMMBIX HJisi TPHOOPETEHHS OIbITa
JESITETPHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWM XHMHUH, a TAKXKE JJISI OLEHKHU C
MO3UIIANA IKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKUX MTPOIIECCOB
Ha OpraHu3M YeJIOBEeKa U MIPUPOIAHYIO CPEay;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4JarIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IMPUOOPETaTh HOBBIE 3HAHUS 1O XHMHUH B



COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTAMH, UCIIOIb30BATh COBpEMEHHbIE HH(OPMaILIOHHBIE
TEXHOJIOTUHU ISl IOMCKA U aHalIK3a y4eOHOH U Hay4HO-TTONYJIIpHON MH(POPMALIMU XMMHYECKOT 0
COZIepXKaHUS;

bopmMupoBaHuE U Pa3BUTHE y 00YHAIOLIUXCSA ACCOLUATUBHOIO U JIOTMYECKOI0 MBIIUIEHHUS,
HaOJII0/IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBbI, B
YaCTHOCTH, MIPU TUTAHUPOBAHUH U TIPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTAaHUE Yy oOOy4aroummxcsd YOSKIEHHOCTH B TyMAaHMCTUYECKOW HampaBICHHOCTH
XUMUH, €€ BaXHOM poOJIM B  peIIeHHH TJI00albHBIX  MPOOJIEM  palMOHAIBLHOTIO
IIPUPOJIONIOIB30BAHMS, TONOJHEHUSI DHEPreTUUECKUX PECYPCOB U COXPAHEHHUS IPUPOIHOTrO
paBHOBECHS, OCO3HAaHUSA HEOOXOAMMOCTH OEpEeKHOr0 OTHOLIEHHS K IPHUPOJIE MU CBOEMY
3JI0pOBBIO, a TAK)KE NMPUOOPETEHUS OMBITA UCIOJIB30BAHUS MONYUYEHHBIX 3HAHUN JUIsl IPUHATUSA
IPaMOTHBIX PEHICHUI B CUTYallUsX, CBA3aHHBIX C XUMHUYECKIUMU SIBIICHUSMH.

B ydueOHOM mutaHe cpenHero oOuiero oopa3oBaHUs NMpeAMET « XUMHUS» 0a30BOI0 YpPOBHS
BXOJMT B COCTaB MpeAMETHOI obnacti «EcTecTBeHHO-HAayYHbIE TPEIMETHIY.

OO1ee uncno 4acoB, OTBEAEHHBIX JJIsl U3YUYEHHs] XMMHH, HA 6a30BOM YPOBHE CPEIHEro
obmiero obpazoBanusi, cocraBisier 68 dacos: B 10 kimacce — 34 yaca (1 yac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heneno).



COIEP KXAHUE OBYYEHUA
10 KJIACC
OPTAHHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHHU

IIpenmeT opraHM4eckoil XUMHUH: €€ BOZHHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHUU
HOBBIX BEILIECTB U MaTepuajoB. Teopus CTpoeHMs opraHndeckux coequHenuit A. M. bytieposa,
e¢ ocHOBHbIE TmoyoXeHHss. CTpyKTypHBbIe (OPMYJBI OpraHMYECKHX BeIIecTB. [ omomorwus,
n30MepHsi. XUMUYECKasl CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

IIpencraBneHne o0  KjJacCMPUKAlMM  OpraHUMYEcKUX  BemecTB. HomeHknaTypa
OpPraHWYEeCKUX COEAMHEHMHM (cucTemMaTHyeckas) M TpPUBUAIbHBIE HA3BaHUS Ba)KHEHMIINX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKCIIepUMEHTAIbHbIE METOBI U3yYEHUS BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3lamMi OpraHMYecKUX BEIEeCTB M MaTepuajlaMd Ha UX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYII
OpPraHMYeCKUX BEIIECTB, HAOIIOJeHHME U OIUCAHHE JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALICHNI0 OPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBjIeHuE, 0OyTJIuBaHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psiA. MeTaH W 3TaH — MpocTeiine
MPEJCTaBUTENIM AJKaHOB: (PU3UUYECKHE M XHUMHUYECKHE CBOWCTBAa (peakUuu 3aMelleHUs U
TOpPEeHHUsI), HaXOXKJIEHHE B IPUPOJIE, TOIyYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAf. DTUJIEH U MPONUJIEH — MPOCTEHIINe
MIPEJCTAaBUTENIN AJIKEHOB: (U3UYECKHEe M XMMHMUYECKHE CBOHCTBa (peakUuu TUIAPUPOBAHUS,
raJloreHu poBaHus, TUAPATALUHU, OKUCICHHS U TTOIUMEpU3aliH ), TOJTyYeHHE U IPUMEHEHUE.

Anxaauensl: OyTtanuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEHIIME XMUMHUYECKUE
cBolicTBa (peakuus nonmMepu3sanun). [lonyuenne CHHTETHUECKOr0 KayuyKa U pEe3HUHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTHM CTPOCHMS, TOMOJIOTHUECKHH psn. ALETHIeH —
MIPOCTEUINI NPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUpOBaHUs, FAJIOT€HUPOBAHNUS, THpaTallii, TOPEHNUS), TOJIydEHUE U IPUMEHEHHE.

Apenbl. benzon: cocra, crpoeHue, (pusMueckMe W XMMHMUYECKHE CBOWCTBAa (peakiuu
raJIOTEHUPOBAaHUSI M HUTPOBAHHUA), IOJydye€HUE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuyeckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoO8aHUs U HUMpPOBaHUs), NoIyieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXAY YIVIEBOAOPOJAMH,
IIPUHAUISKAIIUMUI K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOUYHUKHU YriaeBoaopoaoB. IIpupoanslil ra3 U nomyTHble HEPTAHbIE Ta3bl.
Hedbte u e€ mnpoumcxoxaenue. CrocoObl TmepepaOboTku HePTH: IEPEeroHKa, KPEKUHT
(TepMUYECKHH, KaTaIMTUUCCKHH ), Tuposu3. [IponykTel nepepadoTKku HedTH, UX TPUMEHECHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOXYKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIBHBIE METO/IBl U3YyUYEHHs BEIIECTB U MX IPEBPALLECHUI: 03HAKOMIIEHHE C
obpa3iaMu IMiaacTMace, KaydykoB M pe3uHsl, kKomtekuuu «Hedgte» u «Yronb», MogenupoBanue
MOJIEKYJ YTJIEBOAOPOAOB U TallOr€HONPOM3BOAHBIX, IPOBEAEHHE NPAKTUUYECKONW pPabOTHI:
MOJIy4EeHHE ITUIIEHA U U3YUEHUE €ro CBOMCTB.

PacuérHrie 3agaun.




BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00b&Ma, KOIMYecTBa
HCXO/JHOTO BEIEeCTBA WJIM IMPOJAYKTa PEAKIUH IO H3BECTHHIM Macce, 00BEMY, KOJIMYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM POJYKTOB PEaKIun).

Kucnopoacoaep:kamme opranudeckune coeJMHEeHUs!

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTPOEHUE, (QU3UYECKHE U
XMUMHUYECKHE CBOMCTBA (peaKkUMM C aKTUBHBIMHM METaJUIaMU, TajJoreHOBOIOPOAAMM, TOPEHUE),
npuMeHeHue. BompopoaHsie cBI3U MeXy MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U 3TaHoJIa
Ha OpraHu3M 4eJIOBEKa.

MHOroaTtoMHbI€ CIUPTHL. DTWIEGHTIHMKOJIb M TJMIEPHUH: CTpOCHUE, (QU3MUYECKHE U
XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO LIEIOUYHBIMHA METANIJIAMU, KaUE€CTBEHHAs peaKlls Ha
MHOroaToMHble cnupThbl). JleiictBue Ha opraHu3Mm uenoBeka. [IpumeHeHue rimuepuHa u
STUJIEHTJIUKOJISL.

@deHon: CTpOeHHE MOJIEKYJbl, (U3MUYECKHEe U XUMUYECKHE CBONCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpnerunsl U kemownvl. Dopmanbpieruj, ametajbIerua: CTpoeHue, (u3NYecKue Hu
XUMHUYECKUE CBOWCTBA (pEakUUU OKMCIIEHHUS M BOCCTAHOBJICHMS, KaueCTBEHHbIE PEAKIINH),
NOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHAsI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (hu3nyecKkue u XUMUYecKue CBOMCTBA (CBOWCTBA, O0IIME IS Kacca KUCIIOT, peaKius
sTepuuKanun), MoiaydyeHue | mnpuMeHeHue. CreapuHOBas U OJEHMHOBAas KHUCIOTHl Kak
MIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JEHCTBHE.

CrnoxHble 3QUphl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOKHBIX 3(DUPOB.
Kupsl. ['mppomns xxupos. [Ipumenenue xxupoB. bruonornueckas posb KUpOB.

VYraeBoasl: cocTaB, Kiaaccu(ukanus yrieBoaoB (MOHO-, M- M ToJaucaxapuibl). ['moko3a —
pocTelmii MOHOCaXapHuJ: OCOOCHHOCTH CTPOEHUS MOJIEKYINbI, (PU3NYECKHEe M XMUMHUYECKHE
cBoiictBa (B3aumozeiictBue ¢ rugpokcugoM menu(ll), oxmcneHne aMMHauHBIM pacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJIEHHE B MPHUPOJE,
npuMeHeHune, ononorunyeckas poib. @orocuHTes. PPyKTO3a KaK U30MEpP I'ITIOKO3HI.

Kpaxman u nemnonos3a Kak npupoJHble noauMepsl. CTpoeHHe KpaxMmaia U LEeJUTI0JI03bI.
dusnyeckre 1 XMMUYECKUe CBOWCTBA KpaxMalia (THIPOJIN3, KaueCTBEHHAs! PEAKLUs C HOJIOM).

DKClepUMEHTAJIbHbIE METO/Abl M3YYEHMsI BEILECTB M MX IIPEBpAILEHUN: NPOBEIEHUE,
HAOMIOJIeHNEe M OMNHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KayeCTBEHHbBIE
peakluu OIHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaom Meau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcuaom wmemu(ll), B3ammopeiicTBue
KpaxMalla ¢ HOJOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCJIOTBI.

Pacuérnsie 3anaun.

BbluncneHus nmo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
HCXO/JHOTO BEIeCTBA WJIM IMPOAYKTa PEAKIMH IO H3BECTHHIM Macce, 00BEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

AzoTcoaepxale opraHM4eckue CoeIMHEHHS.

AMHMHOKHUCIIOTBI Kak aM@OTepHbIE OpraHudeckue coequHeHus. @Ousuueckue u
XMMHMUYECKHE CBOWCTBA AMHUHOKMCIOT (Ha IpuUMepe TiIuiuHa). buomornueckoe 3HaueHHe
aMHHOKUCIOT. [lenTuapl.



benku kak IpupoAHbIE BBHICOKOMOJIEKYJSIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenKkoB. XUMHUYECKHE CBOMCTBA OENKOB: T'HAPOIU3, JEHATypalus,
KaueCTBEHHbIE PEeaKLUU Ha OEJKHU.

OKcrepuMeHTaJIbHbIE METOAbl M3YUEHHUS BEIIECTB M MX NpeBpalleHuil: HaOIoJeHHe U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUSI

OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPU3ALUU, CPENHAsl MoJeKysspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUH — OJIMMEpU3aLMs U MOJIMKOHAEHC AU

OKCIepUMEHTaJIbHbIE METO/bl U3yUEHHUS BEIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBsA3el NMpH U3ydyeHUM opraHuudeckod xumuu B 10 kiacce
OCYILECTBIISICTCA 4Y€pe3 MCI0JIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaKk M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TeOpus, aHalu3, CHHTE3, KiIaccu(uKalus, IEepUOAUYHOCTb, HaOIIO/IEHUe, HU3MEpEHue,
9KCIIEPUMEHT, MOJICIMPOBAHHUE.

dusuka: MaTepusi, YHEPrusi, Macca, aToM, MEKTPOH, MOJIEKYJia, JHEPTe€TUUECKHUI YPOBEHb,
BELIECTBO, TeJIO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, (PM3NYECKUE BEIMUMHbBI U €UHUI bl
UX U3MEpEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeIIeCTB B opraHusMe, (OTOCHUHTES,
OMOIOrMYecKy aKTUBHBIC BelllecTBa (0eJIKH, YTJIeBOAbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIIUBO, PECYPCHI.

TexHOJI0rus: MUIIeBbIe TPOAYKThI, OCHOBBI PallHOHAJIBHOT'O MMUTaHMs, MOIOIIUE CPEIICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKU e IIPenapaThl, MATEpPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHMH

XUMHUYECKHH 3JeMeHT. AToMm. Sapo artoma, H30TOHBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTuveckue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOUTany, S-, P-, d- anemeHnTsl. OcobeHHOCTH
pacmpeneseHusl JIEKTPOHOB MO OPOUTASIM B aTOMaX 3JEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(UTypaIus aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckass cucrtema xuMuueckux osnemeHtoB JI. U.
MenneneeBa. CBsi3b Iepuoauueckoro 3akoHa u Ilepuoanueckoil cHCTEMbl XUMHUYECKHX
anemenToB J[. MI. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIECTB
0 'pynnam U nepruogam. 3HaueHU e MepUOINIECKOro 3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenmne BemiecTBa. XHUMHUYECKash CBs3b. BHIbl XMMHUYECKOW CBSI3M (KOBaJICHTHAsS
HEeNoJIsIpHas M TOJIApHas, WOHHAs, MeTajindeckas). MexaHu3Mbl 0Opa3oBaHUs KOBAaJIEHTHOU



XMUMHYECKOI cBsI3u (OOMEHHBIM U JOHOPHO-aKIENTOpHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATEIbHOCTh. CTerneHb OKUCIeHUS. IOHBI: KATHOHBI K AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOI'O CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIeCTBA. THIBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THMA
KPUCTAJUINYECKON PEHIETKY.

[Tonsatre o nucnepcHeIX cucremax. ICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1oJist
BEILIECTBA B pacTBOPE.

Knaccudukanuss Heopranmueckux coequHeHuil. HoMmeHkmaTypa HEOPraHUYECKUX
BEIleCTB. ['eHeTnueckass CBsA3b HEOPraHMYECKMX BELIECTB, MPUHAMICKAIIUX K Pa3IUYHBIM
KJIaccam.

Xumuueckast peakuus. Krnaccupukanus XUMHYECKHX peakIUid B HEOPTaHWYECKOW W
OpPraHMYEeCKOM XUMUU. 3aKOH COXPAaHEHHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHUs U MpPEeBpalCHUs
SHEPrUu MPU XUMHUYECKUX PEAKIIHIX.

CKoOpoCcTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaAKIIHH.
Xumunueckoe paBHOBecue. PakTOphl, BIMAIOLIME HA COCTOSHHE XHMUYECKOI'O PpaBHOBECHUS.
ITpunuun Jle [latenbe.

OnexTponutudeckas auccounanusa. CuiapHble U ciadble 25eKTponuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHHS! BEIIECTB M HX MPEBPAIICHHI: JEMOHCTpPALUS
tabimn «I[lepmoamueckas cucrema xumudeckux ’nemeHToB J[. M. MengeneeBa», m3ydeHue
MOJIeNIe KPHUCTAUTMYECKUX PpemETOK, HaOMIoJAeHUE W ONHUCAHUE JAEMOHCTPALIMOHHBIX H
ab0paTOPHBIX OMBITOB (Pa3joKEHHWE TMEPOKCHIa BOIOPOJAa B MPHCYTCTBHUU KaTalu3aTopa,
OMpeIeJICHHE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAJIBHOIO MHIMKATOPA, PEAKIIMU
MOHHOTO OOMeHa), MpOBeIEHUE MpaKkTHUeCcKol paboTsl «BimsHue pasianyHbIX (AaKTOpPOB Ha
CKOPOCTb XUMUYECKOM peaKium.

Pacuérnblie 3anaum.

Pacuérel 0 ypaBHEHUSIM XUMHUYECKUX PEAKIU, B TOM YKCII€ TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCIOIb30BAaHUEM MTOHITHUS «MAacCOBas JOJIS BELIECTBAY.

Heoprannyeckasi Xumust

Hemeramibl. Ilonoxkenune HemerannoB B Ilepuonudeckoi cucreMe XMMHYECKHX
anementoB J[. WM. MenneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3MyecKhe CBOWCTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha MpuMepe KHciopoa, ceprl, hochopa u yriepozaa).

XuMHUYECKHE CBOICTBA Ba)KHEHIIMX HEMETayuIoB (TaJoreHoB, cephl, a3ora, docdopa,
yriaepoa U KpeMHHUsS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOIHBIX
COCIMHEHU ).

[IprumeHeHuEe Ba)KHEN X HEMETAIIJIOB M UX COCIMHEHUH.

Merannsl. [lonoxenue merawioB B [leproanueckoil cucreMe XUMHUYECKUX 31eMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayaoB. Obmmue
¢usnyeckue cpoiicTBa MeTau10B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUU, KaldWi, KaJbIMi, MarHui,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHHUI.

OO61mme crocoObl mony4eHus MerasuioB. [IpumeneHne MeTamioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M WX IMpEBpalICHUN: H3YyUYCHHE
KOJUIEKIIMU «MeTamibl M CIUIaBbl», 00pa3lloB HEMETA/UIOB, pEUIEHHE SKCIEPUMEHTAIbHBIX

10



3aja4y, HAONIOJEHHE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMojieiicTBHE TMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KaueCTBEHHBIE
peaxknru Ha KaTHOHBI METAJUIOB).

Pacuérnsle 3anaun.

Pacuérpl Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIleCTBA) MPOJYKTOB PEaKLMHU, €CJIM OJJHO U3 BEILIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Poss xuMuu B 00€CIIedeHUH YKOJIOTHUECKOM, SJHEPTeTUIECKON M MTUIIEBON 0€30MacHOCTH,
pa3BUTMM MeIULMHBL lIOHATHE O HaydHBIX METOAAX IIO3HAHMS BEIIECTB U XMUMHUYECKUX
peakiui.

[IpencraBiaenuss 00 OOMMX HAYYHBIX TNPUHIMIAX MPOMBIIIJICHHOTO MOJTYYeHHUs
Ba)KHEHIINX BEILECTB.

UemoBek B MHUpE BEIIECTB M MaTEpUAJIOB: BA)KHEWIINE CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTepHasbl sl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKNe U MUHEpAJIbHbIE Y100 PEHUSI.

XuMHUsI ¥ 340pOBbE YENIOBEKA: IpaBUjla HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 0€30MacHOr0 UCMOJIb30BAHUS MTPENapaToB ObITOBOW XMMHHU B MTOBCEIHEBHOMN JKHU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 knacce ocyuiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U IOHATUH, SBIMIOIINXCA CUCTEMHBIMHU JJIs1 OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI O
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KiaccuuKalusi,  MEepUuOAUYHOCTb,  HaOMIOJEHUE,  IKCIEPHUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: martepus, dHEprus, mMacca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
pazivoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIeCTBA, PU3MUECKHE BETMUMUHBI M €UHHIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHumsM, 3KocucTeMma, Ouocdepa, Makpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpasbl, TOPHBIE TOPOADI, TOJIE3HbIE HCKOMAaeMbl€, TOIUTUBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIJIEHHOCTb, MeTaJLIy prus, MIPOU3BOACTBO
CTPOUTEIbHBIX MaTepuasos, CeJIbCKOXO035IIICTBEHHOE IIPOU3BO/JICTBO, nuineBas
IPOMBILIUIEHHOCTh, (hapMaleBTUYECKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
IpernapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs MPOMBILUIEHHOCTb,
HaHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMLBI 110 XMMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OO0yYarolUMMHCS
IporpamMm cpeaHero obimero oOpa3zoBaHUs (JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-Meronuyeckoii OCHOBOW sl pa3pabOTKu NJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIpOrpamm CpeaHero ooIiero oopazoBaHus SBISETCS CUCTEMHO-EATENbHOCTHBINA TOJXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM MOAXOJIOM B CTPYKType JIHYHOCTHBIX
pe3ylibTaTOB OCBOEHHUS IMpeaAMeTa «XUMHUS» Ha YpoBHE cpenHero oOmiero o0Opa3oBaHUS
BBIJICJIEHBI CIIEYIOLIUE COCTABIISIOLIME:

OCO3HAHME O0YYAIOIIMMHUCSI POCCHUMCKON TpakIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEEIICHUIO;

HaJIMYue MOTHBALMU K 00yUYEHUIO;

L[EJIEHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTU Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOI HAYKU XUMMH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIMXCsl PYKOBOJACTBOBATHCS B CBOEH JESTENBbHOCTU
LEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIUMHU I[€IOCTHOH CHCTEME XUMHUYECKOIO
o0pa3oBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTMYECKOW KYyIbTYyphl M CIOCOOHOCTHM CTaBUTh LENU H
CTPOUTH KU3HEHHBIE MJIAHBIL.

JIn4HOCTHBIE pe3ysbTaThl OCBOEHHMS MpeAMeTa «XUMHUS» JIOCTHTalOTCsi B EIUHCTBE
yu4eOHOH W BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBMM C TI'yMaHHCTHYECKUMH,
COI[MOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM M HJi€ajlaMH  POCCHIICKOro
IPa)X/IaHCKOTO 00IlecTBa, MPUHATHIMM B OOIIECTBE HOpMaMH U MpaBUJIaMU IOBEACHUS,
CMOCOOCTBYIOIIMMHU TIPOIIeccaM CaMOIIO3HAHHUS, CAaMOPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUS
JUIHOCTH 00YYaIOIIUXCsl.

JInuHOCTHBIE pe3yNnbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT c(HOPMHUPOBAHHOCTD
OIbITa TIO3HABATENHPHOW W TMPAKTUYECKOW IEeATENbHOCTH OO0ydalolMxcs 10 peaar3aluu
IIPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM YHCIIE B UaCTHU:

1) rpa:knaHCcKOro BOCIIUTAHUS

0CO3HaHUS 00Yy4aroIMMUCA CBOUX KOHCTUTYLIMOHHBIX IPaB M 005A3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPABOMOPSAIKY;

IPEACTaBICHNUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEKJINYHOCTHBIX OTHOLIEHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM J1€ATEIbHOCTU MPHU CO3JIaHUU YYEOHBIX MPOEKTOB,
pelieHuu y4eOHBIX U O3HABATENbHBIX 3a/1a4, BBIMOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI JPYTUX
MIPU aHAJIKM3E PA3NIMYHBIX BUOB YUeOHOM NesSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMSA

LIEHHOCTHOI'O OTHOLIEHMS] K HCTOPUYECKOMY M HAay4YHOMY HACIEIHI0O OTEYECTBEHHOU
XUMUH;

YBa)KEHUS K MPOLECCY TBOpPYECTBA B OOJIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHS
XMUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHMSI HAYKH €CTh Pe3yJbTaT IJIUTENbHBIX HAOIIOJCHHM i,

KpOMMOTIIMBLIX S9KCICPUMCHTAJIbHBIX IIOMCKOB, IOCTOAHHOI'O TpYyada y‘léHBIX " IPAKTHKOB,
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MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TOJYYEHMM U IOCJIEAYIOIIEM aHalIu3e
nH(pOpPMaIUK O EPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOIO IIOBECHUS;

CIOCOOHOCTH OLIEHHWBAaTh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IIOBEAEHUE W IOCTYIKM CBOMX TOBApUILEW C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI ATUX MOCTYIKOB;

4) popMHupOBaHNS KYJIbTYPHI 310POBbS:

MIOHMMaHUs LIEHHOCTeH 370poBoro M Oe3zomacHoro oOpa3a KH3HM, HEOOXOIMMOCTH
OTBETCTBEHHOTI'0 OTHOILIECHHUS K COOCTBEHHOMY (PM3UYECKOMY M ICHXUYECKOMY 310POBBIO;

co0oieHns npaBuJl 0€3011aCHOr0 OOpalleHMs] ¢ BELIECTBAMU B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYJIOBOH 1€STEIBHOCTH

MOHMMAaHUA IEHHOCTH TMpaBWI WHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOoro
NOBE/ICHMS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUSI TOCIENCTBHA W HENPUSITHS BPEIHBIX NMPUBBIUEK (YyHOTpeOJIEHUS alKoroJs,
HAapKOTHKOB, KYpPEHHUS);

5) TpyA10BOIr0 BOCIIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Yy4€OHO-HCCIIENOBATEIbCKONW JeSITeNbHOCTH,
00I11ECTBEHHO 10JIE3HOM, TBOPUECKON U IPYTrUX BUJIAX €S TEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE€ B pEUICHUM IPAKTHUYECKMX 3aJad COLMAJIBbHOU
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4ucie Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

yYBa)X€HUS K TPYyAY, JIOASAM Tpyda U pe3yJbTaTaM TPYIOBOH IesTeNIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYIBHOH TPaeKTOPHH OOpa3oBaHUS,
Oynymeil mpodeccuu u peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEN 00111eCTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKH L1€7€CO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emiie;

MOHUMaHUA TJ100aJbHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAILHON Cpeabl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOIb30BAHUS JOCTIXKEHUN XUMUU JIJISl PEIICHHS BOIIPOCOB
palMoOHAIBHOI'O PUPOONOJIb30BAHUS;

AKTUBHOTO HENPUSATHUSl JIEUCTBUM, NMPUHOCIIIMUX BPEA OKPYXKAOIIEH MPUPOJHON Cpeje,
YMEHHUSI NPOTHO3UPOBATh HEOJArONPUATHBIE 3KOJOTHYECKUE MOCIEICTBUS MPEANPUHUMAEMBIX
JEHCTBUI U IPEIOTBpAlIaTh UX;

HaJM4Msl Pa3BUTOrO SKOJOIMYECKOrO MBIIIJIEHHS, 3KOJIOTMYECKOW KYJIBTYpBI, OIBITA
JEATENbHOCTH  DKOJIOTMYECKOM  HAIpaBICHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS MMM B
MO3HaBaTEJIbHOM, KOMMYHUKATUBHOM M COIL[MAIbHOI MpPaKTUKE, CTOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSITh UJE€0JIOTUN XeMopoOuu;

7) 1eHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;
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MOHUMaHUA cleuu(UK XUMHHM KaK HayKd, OCO3HaHHs e€ poiu B (HOpMUPOBAHUU
palMOHAIBHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LIEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE INPUPOAbl U YEJIOBEKAa, B IMO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEH M
pelIeHUH MPoOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH IS COBPEMEHHOW IIMBUJIM3ALMH: B €&
T'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepualibHON
KYJIBTYPbI, PEIIEHUHU TIIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
JSHEPreTUYECKON, IMHINEBOH M OSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHU  MEIMIIMHBI,
00ECIIeUeHNH YCIOBUI YCIEIIHOTO TPY/a U KOJIOTHIECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
oO1ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUSA,
UCIONI3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONBH30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKPY>KAIOUIEro MHUpPa U MPOUCXOISAIIMX B HEM H3MEHEHHH,
yMEHHUS JielaTh 000CHOBAaHHbIE 3aKII0YEHHS HA OCHOBE HAayYHBIX (DAKTOB U MMEIOIIUXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIHHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JIJISl PELIeHHs TpodieM
B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BAaTEIbCKOU eATEbHOCTH

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHUI0 M CaMo00pa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
JESTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yabTaThl OCBOSHHS Y4eOHOro MpenMera «XUMHS» Ha YpPOBHE
cpemHero oo1ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC IE (OPMUPOBAHUS MHPOBO33PEHHSI OOYUYAIONMXCS MEKIUCIUILINHAPHBIC
(MeXTnpeaMeTHbIC) O0IICHAYYHBIC TOHATH S, OTPAYKAIOIIUE IIEIOCTHOCTh HAYYHOU KapTHHBI MUPA
U cnenu(uKy METOI0B IMMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAYyYHbIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIIeIOBaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbBIC ydeOHbIe  JeHCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATHBHEIE,
peryJIsTHBHBIC), oOOecneyuBamIme QGopMupoBaHUue (YHKIIMOHAILHOH TPAMOTHOCTH H
COL[MAJIbHON KOMIIETEHLUN 00yYaroLXCsl;

COCOOHOCTh ~ OOYYAIOIIUXCS ~ HCIOJIb30BATh  OCBOCHHBIE  MEXKIHUCIHUIUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpCaJbHBbIC Y4cOHBIC JCHCTBUS B TO3HABATEIBHOU W
COLMAJIBHOM IPAKTHUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATbHBIMU Y4YCOHBIMU
MMO3HABATCIIbHBIMHA, KOMMYHHUKATHBHBIMA U PETyJISTHBHBIMU JCHCTBHSIMH.

ORJiaieHHe YHUBEPCATBHBIMHI Y4€OHBIMH NO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBbIe JIorMUYECKHUE TeHCTBUSI:

CaMoCTOSTENNFHO (OPMYITUPOBATh M aKTyallM3UPOBaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNsATh e JeATEIbHOCTH, 3a/laBasl MmapamMeTpbl M KPUTEPHUH WX JIOCTHIKCHUS,

COOTHOCHUTD PE3YJIbTATBI ACATCIBHOCTU C ITOCTABJICHHBIMH LCIIAMMU,
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UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKU TOHATUA M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIME MMOHATHUS AJI1 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BbIOMpaTh OCHOBAHUS U KPUTEPUH JUJIS KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBIUBATh IPUYNHHO-CJIEICTBEHHBIE CBSA3U MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JE€IYKTUBHBIE, [0 aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUMSI B PACCMATPUBAEMbIX SBJICHUAX, (POPMYIHpOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE NO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJI€JIH, TPE0OPA3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKUN 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHUMHUYECKOW peakIMH — TPH pPEUIeHUH y4eOHBIX
[I03HABATEJIbHBIX U MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XMMHUUECKUX PEAKIIUM.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMU METO0B Hay4YHOI'O MIO3HAHUS BEIIECTB U XMMUYECKUX PEaKLIN;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJb30BAaTh IIOCTABIECHHbIE U
CaMOCTOSITENIbHO c(hOPMYIMPOBAHHBIE BOIPOCH B Kau€CTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE PABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U IIPOBEIEHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 3a XOAOM Ipollecca, CaMOCTOSTENILHO
[IPOrHO3UPOBAaTh €ro pe3yiabTaT, (popMynupoBaTh 000OIIEHHS U BBIBOJLl OTHOCHUTEJIHBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUSA, COCTABISITH 0OOCHOBaHHBIA OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHWYECKOW MCCIIEOBATEIbCKOM U IMPOEKTHON NeATeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JINYHBIX METOLO0B ITO3HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCS B  pa3jIMYHbIX MCTOYHMKAX HHMopManuu (Hay4HO-NOMYJsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuYHble Mocolus, pecypcsl MHTepHera),
aHAJIM3UPOBATh HMHQPOpPMAIMIO pa3JMYHbIX BHAOB M (OPM INPEACTABIECHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

GbopMynupoBaTh 3alpoOChl U MPUMEHATh pa3jIMYHbIE METOJbl IpPU IOUCKE U OTOOpe
MH(pOpMaIUH, HEOOXOJUMOM JJIs BHITOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUSA MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpencTaBiIeHUs] MHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTUE);

UCMOJb30BaTh HAaY4HbIH S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOH
uHpopMalueil: NpUMEHATh MeXIpeaIMeTHble ((PU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OgiaieHHe YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMH 1eHCTBUAMU

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOj€ Juajiora W/uii JUCKYCCHUH,
BBICKA3bIBaTh HJEH, (OPMYIHUPOBATH CBOM TIPEUIOKEHHS OTHOCHTEIHHO BBINOJIHCHHS
MPEAJI0KEHHOM 3a/1a4u;
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BBICTYIIaTh C IpPE3eHTallMel pe3yJbTaTOB MO3HABATEJILHOMN AEATEIbHOCTH, HMOTY4YEHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHUKAaMH IIPU  BBINOJIHEHUU XUMHUYECKOIO
SKCIEPUMEHTA, MPAKTUYECKOM paboThl IO MCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanmzanuy y4eOHOro mpoekra M (OpMYJMpOBaTh BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHBIX
UCCJIEIOBAHUN MyTEM COrJIaCOBAaHHUS MO3ULUI B X0J1€ 00CYKIeHHsS U 0OMEHa MHEHUSIMH.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENILHO IIAHMPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEIbHYIO JESATEIbHOCTD,
ompezenss e€ Lend W 3a7add, KOHTPOJIMPOBATh U IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATH
IpejiaraeMblii alrOpuTM JEHCTBUI NPH BBINOJIHEHUU Y4EOHBIX M MCCIEA0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3 PEeKTUBHBIN COCO0 UX PELIeHUs C YYETOM MOMYYSHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATh CAMOKOHTPOJb CBOEH JEATEJIBHOCTM Ha OCHOBE CcaMoOaHalu3a |
CaMOOLEHKHU.

INPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XMMHUs) OTpakaroT:

cOPMHPOBAHHOCTh TIPEACTABJICHHH O XUMHYECKOM COCTaBIIIONICH E€CTECTBEHHO-
Hay4YHOHW KapTHHBI MHUPA, POJIM XUMUHU B TIO3HAHUU SIBJICHHH NpPUPOIBI, B (opMUpOBaHUU
MBIIUICHUS ¥ KyJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW IS
pEIICHHST TPAKTHYECKUX 3a7Ja4 M DSKOJOTMUYECKH OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3I0POBBIO U TPUPOJTHON CpENIE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKHMX 3HAHHH, KOTOpas BKJIOYAET: OCHOBOIMNOJIATraronIre
MOHATHS (XUMUYECKHUIA AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b, CTIPYKTypHass <¢opmyna (pa3BEépHyTas W
COKpallléHHasl), MOJb, MOJSIpHas Macca, MOJSIpHBIA O0BEM, YIIIEPOAHBIA  CKEJET,
(GyHKIMOHATBHASI TPYIIA, PaJUKall, W30MEpHs, H30MEpPbI, TOMOJOTUYECKUN Ppsill, TOMOJOTH,
YTJIEBOJOPO/IBI, KUCIOPOI U a30TCOAEPKAIIME COCAUHEHUS,, MOHOMED, MOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHUSI OPraHU YeCKUX
BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PECHUYECKUE 3HAHUS, JIEeKAIIMe B OCHOBE IMOHUMAaHMS
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (PaKTOIOTHYECKHE CBEIEHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U O€30MacHOM HCIOIb30BaHIH BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IIPaKTUYECKOU IESITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTepHbIE MPU3HAKHU MOHATHN, yCTaHABIMBATH
UX B3aUMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOLIME MOHATHUS IIPU OMKUCAHUM COCTaBa, CTPOCHUS U
MpEeBpalleHUN OPraHUYECKUX COCIUHECHUN;

chOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMUKY JUISI COCTABJICHHS
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIéHHOM) (POopMysT OpraHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKHX PEAKIMH, U3rOTaBIMBaTh MOJAEIM MOJIEKYJ OpPraHMYECKHMX BEIIECTB
JUTSL LJUTIOCTPAllUM UX XUMHUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh U3YyUEHHBIX OpPraHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNPEASICHHOMY KJAacCy/TPYIIe COCIUHCHHUM
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(yrneBonopoabl, KHUCIOPOA W  a30TCOAEpXKAIME COEIMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COCIMHEHHUs), JaBaTh UM Ha3BaHUs N0 cucremarndeckord HomeHkiatype (IUPAC), a Taxxke
MPUBOJUTh TPUBHAJIbHBIE HA3BaHMS OTIEIbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIeH, ATUJICHTJIMKONb, TJIMLEpUH, (eHosn, ¢opManbaerus, aueranbIerusl, MypaBbUHAs
KHCJI0Ta, YKCyCHasl KUCJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAas KUCIIOTA, IIIOKO03a, (PpYyKTO3a,
KpaxMall, [[eJUII0J103a, TJIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIE U KPATHbIE);

Cc(OpPMUPOBAHHOCTb YMEHHUS MPUMEHATH IMOJIOKEHHUS TEOPUHM CTPOECHUS OPraHUYECKUX
BemectB A. M. BytnepoBa 1t 00BbsICHEHUsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;

cOPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOEHHE, (QUIUUYECKHE WU
XMMHMYECKUE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH PAa3IMYHBIX KJIACCOB OPIaHMUYECKUX BEILECTB
(MeTaH, 3TaH, OSTWJICH, NPOIMJIEH, aleTuiieH, OyramueH-1,3, MmeTwiOytaauen-1,3, OeH3ouI,
METaHOJ, 3TAHOJI, STUJICHIJIUKOIIb, MIULEPHH, (EHON, aleTalbIeru, MypaBbHHasI U YKCyCHas
KHUCIOTBI, TIJIIOKO3a, Kpaxmals, Le/UI0a03a, aMHUHOYKCyCHas KHUCJIOTa), WJUIFOCTPUPOBATH
F€HETUYECKYI0 CBA3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHMUECKUX PEAKUUU C
UCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOUHUKH YIJIEBOJOPOIHOTO CHIPhS
(neTh, MPUPOAHBINA ra3, yroib), CIOCOOBI UX HEPepabOTKM M NPAKTHUUYECKOE MPHUMEHEHHE
MIPOAYKTOB IEepepabOTKu;

cOpPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYMCIEHUS MO XUMHYECKUM YPaBHEHHSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIUU IO HU3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OAHOIO U3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIINH);

chOpPMHUPOBAHHOCTh YMECHHI BIAJETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHMS, HCHOJIB3YEMBIX B XUMUU IIpU H3YYEHMM BEILECTB U XUMHUYECKUX SIBJICHUN
(HabmofieHne, W3MEpeHHe, OSKCIEePHUMEHT, MOJEIMPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIC
XMMMYECKUE 3HAHUS I IPUHATHA PEIIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEI[ECTBAMU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUH COOJIIOJIAaTh MIPAaBWJIA MOJIb30BAHUS XMMHUYECKOM MOCYIO0H U
71a00paTOpHBIM 000pPYIOBAaHUEM, a TAK)KE MpaBUiIa OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSAMH 10 BBINOJTHEHUIO Ta00PaTOPHBIX XMMHUECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpalieHus OPraHMYEeCKUX BEUIECTB IIPU HArpeBaHUM, IMOJyYEHHE 3THIIEHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBCHHbIE pEAKIMU OPraHWYeCKHX BEUIECTB, JACHAaTypauus OEIKOB TpHU
HarpeBaHUM, IBETHbIE PEAaKIUU OEIKOB) B COOTBETCTBUHU C IPABHJIAMU TEXHHKH 0€30MaCHOCTH
pu OOpaIIeHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBAaHUEM, IPEACTABISATh PE3YIbTATHI
XMMHMYECKOT0 JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHUIl COOTBETCTBYIOIIMX pEAaKUUHA U
(opMyIpPOBaTh BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoil nHopmanuu, THTepHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHMH COOMIOAATh TMpaBHJIa SKOJOTHYECKH I1eJeco00pa3Horo
MOBEJIeHUsI B OBITY W TPYHOBOH NEATEIBHOCTH B LENAX COXPAaHEHHS CBOEro 310pPOBbI U
OKpY’KarOIIEeH MPUPOAHON Cpellbl, OCO3HABAaTh ONACHOCTb BO3JEHCTBHUS HAa KUBBIE OPraHU3MBbI
OIpenenEHHbIX OpPraHMYECKMX BEIIECTB, MOHMMas cMblica nokazatens IIJIK, moscHaTe Ha
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npuMepax CcrnocoObl YMEHbIIECHHUS W NPEeJOTBPAILEHHSI UX BPEIHOTO BO3JEHUCTBHS HA OPraHU3M
YEI0BEKa;

JUIL OOYYarOIMXCSl ¢ OrPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3[I0OPOBBS: YMEHHE IPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHMS BEIIECTB U XUMHYECKUX SBIJICHUH;

JUIs  CIEeNbIX W CHabOBUIANIMX OOYyYarolMXCs: YMEHHE HCIO0JIb30BaTh peIbepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuyeckux Gopmyi.

11 KJIACC

[IpenmeTHBIC pe3ysbTaThl OCBOCHHS Kypca «OOIIas W HEOpraHW4yecKas XUMHUsI
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOH COCTABJSIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpA, POJIA XUMUU B TO3HAHUU SIBIEHUW NPHUPOABL, B (HOPMHUPOBAHUU
MBIIUIEHUS U KYyJbTYpbl JTUYHOCTH, €€ (DYHKIIMOHAJIBHONM T'PaMOTHOCTH, HEOOXOIUMOM ISt
pEelICHHUs] TPAKTHYECKUX 3a7Ja4 M DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJTHON CpELE;

BJIAJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHMI, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroliue
MOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JCKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBIH 00BEM, BaJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKas CBs3b (KOBaJeHTHas, WOHHAs, MeTaJJIMyecKas, BOJOPOaHAs),
KpUCTALIMYECKass  pemérka, TUIbBl XUMHUYECKUX  pEaKlHid, pPacTBOp, DJICKTPOJUTHI,
HE3JIEKTPOJUTHI, SJIEKTPOJUTHYECKAsT JUCCOIMAIINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakiuu, XHUMHYECKO€ pPaBHOBECHE); TEOPUM M  3aKOHBI  (Teopus
SIEKTPOJIMTUUECKON Jucconuanuu, mnepuoandeckut 3akoH JI. WM. MenjaeneeBa, 3akoH
COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAaHEHHS W TMPEBPAILCHHUS SHEPrud MPH XUMUYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU SI3bIK XHMHUHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE TMOHWUMAaHUS TPUYMHHOCTH U CHCTEMHOCTH XUMHUYCCKUX SIBJICHUH,
(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUH M OE€30MMaCHOM HCIIOJIb30BAaHUHU
BOKHEUIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHUECKON JEATESTHHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHUH BBISABJIATH XapaKTEPHbIC PU3HAKH TMOHATHHA, YCTAaHABIUBAThH
WX B3aHMMOCBSI3b, UCIIOJB30BATH COOTBETCTBYIOIIME MOHSTHS MPH OMUCAHUU HEOPTraHUYECKUX
BEILECTB U UX NIPEBPALLECHUN;

chOpPMHPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTABJICHHS
(hopMya BEHIECTB W YPAaBHEHMM XUMHUYECKHX PEAKIHHA, CHUCTEMATHYECKYI0 HOMEHKIJATYpPY
(IUPAC) u TpuBHMajbHbIC Ha3BaHHs OTIACILHBIX HEOPraHMYECKMX BeIIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEram€Has W3BECTb, NMUThEBAas COAA, NUPUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUI ONPEIEIATh BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCAMHEHUSIX PA3IUYHOIO COCTaBa, BUJ XUMHUYECKOU CBsI3M (KOBaJICHTHAs, MOHHAS,
MeTaJUInYecKasi, BOJOPOJHAs) B COCIMHEHUSX, TUM KPUCTAUIMYECKONW PEMIETKH KOHKPETHOTO
BellleCTBA (aTOMHasi, MOJIEKYJsIpHAs, MOHHAs, METAJUIMYECKasi), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHMUIA;

chOpPMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATH NPUHAIJICKHOCTh HEOPTaHUUECKUX BEIECTB
0 MX COCTaBY K ONMpPENeNEHHOMY KIacCy/Tpynie COeTMHEHHUH (ITPOCThIE BEIIECTBA — METAJUTBI U
HEMETaJUTbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIC THIPOKCHUIBI, COJTH);
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cOpMUPOBAHHOCTh YMEHHMH pACKpBIBAaTh CMBICHT MepuoAudeckoro 3akona [J[. U.
MenneneeBa UM JE€MOHCTPUPOBATh €r0  CUCTEMATHU3UPYIOLIYIO, OOBICHUTEIbHYIO H
MIPOrHOCTHYECKYIO (DyHKIUY;

cOpPMUPOBAHHOCTh YMEHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB 1—4 nepuonos [leprnoandeckoil cucreMbl XuMu4yeckux aneMenTos [I. 1.
MennesneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIH», «IHEPreTUYCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX
COEIMHEHHUH IO nepuojam U rpymnmnam [lepuonndeckoi CuCTeMbl XUMUYECKUX daeMeHToB /[[. U.
Menaeneena;

chOpPMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKUX BEILECTB pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHME
TFEHETUYECKOW CBSI3M MEXAY HEOPraHWYECKMMH BELIECTBAMH C IOMOIIBIO YpaBHEHHMU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

cOpMUPOBAHHOCTh YMEHHs KJIacCH(DUUIMPOBATh XMMHYECKHME PEAKLUU IO Pa3IMYHbIM
npu3HaKaM (4UCIIy M COCTaBy pearupyrolidx BEIIeCTB, TEIIOBOMY J((deKTy peakiuu,
U3MEHEHUIO CTEeNEHEeNH OKUCIIEHUS JIEMEHTOB, 0OpaTUMOCTH PEaKIMH, y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBIATh YpaBHEHUS pEaKUUi pa3IMYHbIX TUIOB, MOJHBIE
U COKpalIEHHbIE YpaBHEHHS PeaKIii HOHHOrO oOMEeHa, YYUThIBAsL YCIOBUS, MIPU KOTOPBIX ITH
peakuuy UAyT 10 KOHLA;

cOpPMUPOBAHHOCTh YMEHHUI MNPOBOJAUTH PEAKLIHH, MNOATBEP)KIAIOLIME KaueCTBEHHBIN
COCTaB pa3jMYHbIX HEOPraHWYECKUX BEIECTB, pAcHO3HaBaThb OINBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILLECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MoCpeCTBOM COCTABIICHUS JIEKTPOHHOT 0 OajaHca 3TUX PEeaKIuil;

c(OpMUPOBAHHOCTh YMEHHUI 00BSACHATH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOIH peakiuu OT
Pa3IUYHBIX (PAKTOPOB; XapakTep CMENIEHHS XHUMHYECKOrO PAaBHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3aeicteus (nmpunuun Jle [larense);

c(OPMUPOBAHHOCTb YMEHUH XapaKTEpU30BaTh XUMHUYECKHE IPOLECCHl, JIeKAllue B
OCHOBE IIPOMBIIICHHOT O TOJXYYEHUSI CEpPHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
IIpeACTaBICHUH 00 OOIMX HAay4YHBIX NPUHIUIAX U IKOJOTMUECKUX IpoOJieMax XUMHUYECKOIrO
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIYUCICHUS C HCHOJIb30BAHHEM MOHSITUS
«MaccoBasi J0Js BEUIECTBA B pacTBOpe», OOBEMHBIX OTHOUIEHMH Ta30B IMPH XUMHUYECKUX
peaKIusIX, Macchl BEIIECTBA MJIM 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, TEIIOBOro 3¢ddekTa peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh, YMEGHHMI COOJIO/IaTh TPaBUIIa I0JIb30BAaHUS XMMHYECKOW MOCYI0H U
nabopaTOpHBIM 000PYIOBAHUEM, a TAKXKE MpaBujIa OOpalieHus ¢ BEIMIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMU 1O BBIIOJHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHMH IUIAHUPOBATb W BBINOJHATH XUMHUYECKHH SKCIIEPUMEHT
(paznoxeHue TMEpOKCHAAa BOJOPOAAa B MPUCYTCTBUM KaTajlu3aTopa, OIpelesieHHe Cpeabl
pPacTBOPOB BEUIECTB C MOMOIIbI0 YHUBEPCAIILHOTO UHIMKATOPA, BIMSAHNUE PA3NIUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKOH pEakIH, peakluu HOHHOTO OOMEHa, KaueCTBEHHBbIE pEeaKkIUu Ha
cynbdar-, kKapOOHAT- U XJOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHHE IKCIIEPHMEHTaIbHBIX
3amady no temam «Metamasl» u «Hemeramnby) B COOTBETCTBUM C IpaBUJIAMU TEXHUKHU
0e30macHOCTH IpU OOPAICHNUH C BEIIECTBAMH U J1a0 OpaTOPHBIM 000PYI0BAHUEM, MTPEICTABISATh
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pe3ylibTaThl XUMHUYECKOrO0 JKCHEpUMEHTa B (GopMe 3amucH YpPaBHEHHH COOTBETCTBYIOIIMX
peaxkuuii 1 popmMyIUpoOBaTH BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHMN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HWH(OpmaIuio,
MOJIy4aeMyl0 M3 pa3HBIX HMCTOYHUKOB (CpPEACTBA MacCOBOM KOMMYHHMKanuu, VHTEpHET
JAPYTHX);

chOpPMHPOBAHHOCTL yMEHUH COOJIOJATh TMpaBUIA HKOJOTHUUYECKH I1€JIeCO00pa3HOro
MOBEACHUSI B OBITY W TPYAOBOW [EATEILHOCTH B IENAX COXPAHEHHUS CBOETO 3I0POBbI H
OKpY’KaroIlel MPUPOAHON Cpellbl, OCO3HABATH OMACHOCTh BO3JIEHCTBHS HAa KUBBIC OPraHU3MBbI
oTpeenéHHbIX BEIeCTB, MOoHUMas cMmbich nokazatess [1/IK, moscHsaTs Ha nmpuMepax crocoObl
YMEHBIICHUS U TPEOTBPAIICHHS UX BPEIHOT O BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

JUIE O0yYaIONXCs C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 37JOPOBBS: YMEHUE MPHUMEHSTH
3HaHUs1 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUIsL  CHenbIX H  CcHabOBUASAIIMX OOy4YalOIMIMXCS: YMEHHE HCIOJB30BaTh pebedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiing mist 3anucu xumMudeckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1
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Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne aTra ugposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[()l)al;OBaTeﬂbele
padoThI padoThI pecypent
1 IIpeameT opraHu4eckorl XuMuu, eé 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE
Teopust crpoeHnst OpraHUYECcKUuX
2 coenqunenuit A. M. bytneposa, eé 1
OCHOBHbI€ T10JIO’KEHUS
[IpencraBienue o Ki1accupuKau
3 oprannyeckux Beuects. Homenknarypa 1
(cucremaTtuueckasi) U TpUBHAJIbHbBIE
Ha3BaHMs OpPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MertaH u 3TaH — npocTenmme 1
MIPECTaBUTENN aJIKaHOB
6 AJIKeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
- OTHUIEeH U NPONUJIEH — IPOCTEHIINe 1
MIPECTaBUTENN aJIKEHOB
3 ITpaktuueckas padora Ne 1. «ITomyuenue 1 1
JTUJIEHA U U3YYEHUE €r0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MmetunOyraauen-1,3. [Tonyyenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI
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AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

11 Brruucrienus no ypaBHEHUI0 XUMHUYECKON
peaxiuu

12 Apensl: 6eH30I U TOyo. TOKCHYHOCTD
apeHoB

13 ['enernueckas cBA3b yriieBOAOPOIOB,
NPUHALISKAIINX K pa3IMIHbIM Kjaccam
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQ)Th U IPOAYKTHI €€ repepadoTKu
[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB:

15 MIPUPOHBIN I'a3 U TONYTHBIC He(TIHbBIC
rasbl, He()Th ¥ IPOLYKTHI €€ mepepadoTku

16 KonTtponsHas pabota mo pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbl€ CIUPTHL: STHUJIEHIVIUKOIb U
TJIULIEPUH

19 @deHo: cTpoeHUEe MOJIEKYJIbI, (hu3udecKue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpneruabl: popmanbaeruj u
aneranbaerul. AneToH

21 OnHOOCHOBHBIE TIpeiebHbBIE KapOOHOBbBIE

KHMCIIOTBI: MypaBbUHAs U YKCyCHas
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[IpakTuueckas paborta Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOW KHCIOTBI»
CreapuHOBas ¥ OJICMHOBAs KUCJIOTHI, KaK

23 MPECTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBplL1a KaK CONHM BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ICHCTBHE
Crnoxubie 2GUpPHI KaK TPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. [ IAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: ruaponn3, IpuMEHEHUE,
Ouonoruueckas pojib )KUPOB
YTneBonbl: COCTaB, Kiaccu pukarms.

27 BaxHeiiue nmpeacTaBuTeNn: TIOK034,
bpykTo3a, caxaposa

98 Kpaxman u 11e/moJ103a Kak TpHpOTHbBIE
TTOJTUMEPhI
KonTtponsHas pabota mo pasueny

29 «Kucnoponcoaepkaime opraHuyecKue
COCIMHEHUS»

30 AMUHBI: METHJIAMUH U aHUJIUH
AMMHOKHCIIOTHI Kak aM(oTepHbIe

31 OpraHuYecKue COeAMHEHUS, UX
Ouonorunueckoe 3HaueHue. [lentuab

39 benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIC COSTUHCHUS

33 OCHOBHBIE TTOHSATHS XUMUHU

BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/Iﬁ

27




OcHOBHEIE METOJBI CHHTE3a

34 BBICOKOMOJICKYJIIPHBIX COSIUHEHUM. 1
[ImacTmaccel, Kay4yKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XUMHYECKHX 31eMeHToB JI. U.
MenpneneeBa, UX CB3b C COBPEMEHHOU
TEOPHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam 1 nepuojaM. 3JHaueHue
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux anementoB .M. Menaenecena B
Pa3BUTHH HAYKH

Crpoenue BeliecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHUS
KOBAJIEHTHOM cBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AMCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE

29




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccuukanus XuMUIECKUX PeakIuii B
HEOPraHWYECKON U OPraHNYECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

10

ITpaktuyeckas padota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoHOM Toka3zarene (PH) pacTtBopa.
Peakumnu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKUX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB

30




15

CrimaBbl METAILIOB. DIEKTPOXUMHYECKUM P
HANPSIXKEHUN METaJIJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKH e CBOMCTBA [TMHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpaxkTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, uX mojioxeHHE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTauioB (Ha mpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA TaJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUYecKre CBOMCTBA a30Ta, hocodpa u ux
COE/IMH CHHI

24

XuUMHUYECKHEe CBOMCTBA yriiepoaa, KpeMHHUS 1
HUX COEIUHEHUN

25

[IpuMeHeHue BaXKHEHILINX HEMETAJIIOB U UX
COCIUHEHNHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O

31




Tteme «HemeTamner». Beraucienud mo
YPaBHEHUSM XUMHYECKUX PEAKIINU 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramibl"»

28 KonTtponpHas pabora o remam «MeTtasuibi» 1
u «Hemeramisn»

29 Heopranuueckue v opraHu4ecKre KHCIOTHI. 1
Heopranuueckue v opraHu4ecKre OCHOBAHHUS
AMdoTepHbIE HEOPTaHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00eCIIeUeHNH SKOJIOTIYECKOMH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 IIPUHLIMAIIAX IPOMBIIIJIEHHOTO IOy EHUS 1
BAKHEHIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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