MUHUCTEPCTBO NPOCBENIEHUA POCCUICKOM ®EJEPALIUU
MunucrepeTBo oopa3oBanusi U Hayku Pecny0iuku Komu
MyHununajabHoe 010/1KeTHOe 001e00pa3oBaTe/ibHOE YUpexKIeHHe
"Cpennsisi 001eoopa3zoBaresibHas mkojaa Ne2'" r. MUKyHb

Ynpasiaenue oopazoBanusi AMP "Ycrb-Boimckui"

MBOY "COHLI Ne2" r.MukyHb

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
METOANYECKUM [1€1arOrHYeCKUM nupekropom MBOY
OOBEMHEHUEM YyUUTEICH COBETOM "COL Ne2" r. MukyHb

CCTCCTBCHHBIX HAYK

Koponéna JI.H.
Urnatyenxo E.A. TTPOTOKOJI Ne 12 ot «30» [Tpukaz Ne 174 ot «31»
IIPOTOKOJI Ne 5 ot «30» asrycra 2023r. aBrycra 2023r.
aBrycra 2023r. e
OOKYMEHT NoanmncAH
QNEKTPOHHOW NOANUCHIO

CepTtudmkat: 0092AFAC6261385E8F9F7CFCDD1515713E

Bnapeneu: Koponésa Jlnans HukonaesHa

OevicteuteneH: ¢ 06.12.2022 o 29.02.2024

\_
PABOYAS ITPOI'PAMMA

(ID 1810088)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

1t o0ydaroruxcst 10 — 11 xmaccos

r. Muxyns 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM 00pa30BaTENbHOW MPOTPAaMMbl CPEJHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTrpamMMbl, U
OCHOBHBIX TnOJNOXKeHHW «CTparernm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00yUYaOIIUXCs CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPEOOBAaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe oOpa3oBaHue
oOyyJaromumxcsi Ha YPOBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMH yYEOHOTO
npeaMera «XHUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPaHbI 310POBbS.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEO0OXOIUMYI0 MM 1 BbIpa0OTKM MHMPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera oOecrnevyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOIroooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHUI0 YydeOHOro Marepuaja U OOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpeICTaBICHU O cTpoeHuu BeumlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEpBOHAYAIILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAIbHBIX UCCIIEN0BATENbCKUX 33J1ad. B 1enoM conepkanue yueOGHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIECTB HMX COCTaBOM U
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SBJICHUH IIyTEM >3KCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (haKTaMM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
CONlep)KaHUsI M TOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHHUBEpPCAJbHBIX Yy4eOHBIX JCHCTBMI, HUMEIOMMX 0a30Boe 3HAUCHHE MJIs
pa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemojgaBaHus XWMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA SABJISIETCS BIOJIHE OITPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHMM Kak  Ba)KHEHIIeH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUHM XHMMHU,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

o (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKkiui, HEOOXOJUMBIX IS MPUOOpETCHHS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOCHHEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnovYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CcrocobaMu u
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanraiusl 00yJaronmxcsi K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX i NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-IOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO COIEP KAHMS,

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroummxcs YOSKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKK€ MNPUOOpPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAyUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COIAEPKXAHUE OBYUYEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 110JI0keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BELIECTB, HAONIOACHUE U
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpPOCTEUIINE NPEICTABUTENN alKaHOB: (PU3MUECKME M XUMUYECKHE CBOMCTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (pU3NYECKME U XMMHMUYECKHE CBOWMCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), muposn3. I[IpomayKTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBaHHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (peaklMM C aKTHUBHBIMU METaJUIaMHU,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl.  DOpMANBIETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHe, (PU3HUecKre U XMMHYECKHE CBOICTBa (CBOICTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(uKamus — yriieBojoB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Porocunre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
IpoBeJcHUE, HAONMIOJCHHE W OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmemu(ll), B3ammopmelcTBHE Kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOIYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpUYHAs W TPETUYHAs CTPYyKTypa OenkoB. XMUMHYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, ICHATY ALK, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
HaOII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIepUMEHTANbHBIE METOAbl H3Y4YeHHs BEIIECTB M HMX MPEBPALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
DPHEPreTUUECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MTOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPHOIOB. IINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHpaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJisipHas W MOJSpHAasi, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHU M. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHWMHH. 3aKOH COXPaHEHHUS MacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «lleprogudeckas cucteMa XUMHUYECKUX 3yemeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pPEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuéTHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoma ©U  KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YEHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJeHWEe M OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétbl Maccel BelllecTBa MM 00bEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OecriedyeHUH SKOJIOTUYECKOU, YHEPreTUYECKON W MUIIECBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yAaoOpeHwus.

XuMus M 3I0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, TakKk M TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



duzuka: MaTepus, YHEPIrus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHUU
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpEeAMETa «XHUMHsD» Ha yYPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00YyYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX W TO3HABATEIBHBIX 3a]a4, BBITOJHECHHH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOLIEHUSI K MCTOPUYECKOMY UM HAy4YHOMY HaCIEAUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/JIa YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0e30MacHOro OOpallieHHus C BEIIeCTBAaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPACKTOPHUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTMIXKEHUNW XUMHH JJIst
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJINYKS PA3BUTOTO SKOJIOTUYECKOrO MBILUICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOU pPOJM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMGBOPTHOW IKU3HU KaXKIOTO 4JICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUH OKPY’KAIOIIEro MUpPa U
IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUSA JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKOU NEATEIbHOCTY,

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAaHMW 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TpyJZa B pa3iIM4HbIX cepax npodhecCHOoHATBHON

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHSI YUCOHOTO TpeaMeTa « XUMHUs» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHUS, OTpakKaroIue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKy METOIOB TO3HAHUA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHS (TIO3HABaTEIbHBIE, KOMMYHHKATHBHbIC,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUSA M YHUBEPCAIbHBIC YUeOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU HJIs KJIAcCU(PUKAIIMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO pPa3IUnyHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMETHblEe ((usnmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH NPHU BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MyTEM COTJIACOBAHMS TO3HUIUI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpejaraeéMblii  ajiroputMm ACHCTBUN mpu
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



OpupoAbl, B (OPMUPOBAHMM MBILUIEHHS W  KYyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMUMHYECKHI DIIEMEHT, aTroM, 3JEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CcKeneT, (yHKUMOHAJIbHAs TpyIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIE€BOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM Ba)KHEHUIINX OPraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCANHEHUI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPHUHAJICKHOCTh HM3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EeHON, (popManblerul, aueTalabIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(hOpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJOKCHUS TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTaBUTENICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
IJIMLEPUH, (PEHOJI, alleTallbJIeTHi, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (He(QTh, NTPHUPOAHBIM Ta3, Yrojib), CIOCOOBI WX MepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMM BJIaJACTh CHCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JTabOpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe IpaBUiia OOpaIlIeHHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3anKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMyYJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBHS Ha OpPraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJU XHMHUH B TO3HAHUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpPHbIC MPU3HAKU TMOHITHA,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBieHUs (OpMyJ BELIECTB M YpPaBHEHUHl XMMHUYECKUX peEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUN ONPEJENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAIMYECKAs), XapaKTep Cpepl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [l
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX DJIEMEHTOB U MX COEIUHEHUN
1o nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMHAYECKUX 3iieMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
3 deKTy peakluu, U3MEHEHUIO CTEIEHEH OKMCIEHHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, TMOATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMIA MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (npuHuun Jle latense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOLIMX B PEaKIUU
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIO W JTabOopaTOpHBIM OOOPYJIOBAaHUEM, a TAaKXKE MpaBHiIa OOpaIlEeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBINOJHATh XUMHYECKHI
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KaueCTBEHHbBIE pPEaKIMu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM O00OpYAOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpPEICTBa MacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yYaronMXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
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AJKaJUEHBbI, aJIKUHbI
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1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuniit A. M. bytneposa, eé 1
OCHOBHBI€ TOJIOKEHUS
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3 opraHuueckux seectB. Homenkinatypa 1
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CHUHTCTUYCCKOI'O KaydyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHM psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIiI€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKH YIIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TIUIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

22 ITpakTruyeckas padora Ne 2. «CBolicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbLi1a KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Baxxheiinve npecTaBuTeNu: TIH0KO03a,
bpykTo3a, caxaposa

08 Kpaxmait u 1esuioso3a Kak mpupoIHbIe
MOJIUMEPHI
KontponbHas padota mo pasaeny

29 «Kwucnopoacoaepxaiine opraHuuecKre
COCTUHEHUS

30 AMMHBI: METHJIAMHUH W aHUJIUH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosorudeckoe 3HadeHue. [lentuabt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

KoanuyecTBo 4acosB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHUIH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,[[OpO,[[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsTHE O TUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccudukanus XuMHUUecKuX peakiui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas padota mo pazaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O000I1IIeHNE U CUCTEMATHU3aINs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponsHas pabora o Temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xuMum B 0OecrieueHIH HKOJIOTUIECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe 00111ecTBO

«HBZ{&TCHBCTBO ((HpOCBCIHCHI/Ie»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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