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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
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
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 crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumMuyeckoe oOpa3zoBaHUE
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 TIPUPOJBI M B MaTEPUAIBHOW XU3HHM 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 IMBUIIM3AINH, B CO3/IaHUM 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
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, 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
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», 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 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
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 TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
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 OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
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,



rIIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX 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 NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
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 SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
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 mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE 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 ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YUYEHHS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX PA3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanusl 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM HHPOPMAIIMK XUMUYECKOTO COAECP KaHuUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs 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 MpeaMeTHOMN obsacTi «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 Hegemwo), B 11 «kmacce — 34 wgaca (1 wwac B Hememo).



COAEPKAHUE OBYUYEHUA
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 TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

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

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

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

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
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» wu  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE 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
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
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 MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTtaB, Kiaccu(uKkamus — yrieBoJoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIM MTPOYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
HOJIMMEPU3ALIHS U MTOJIMKOHCHCALIMSL.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



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

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, 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 OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
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
000J104Ka. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKHUX 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 HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
aKLuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJpPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUSA.  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 COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
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 Tabiaui «Ileprogudeckas cucrema XuMudeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «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).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEepbl, a30Ta,
dochopa, yriepoma ©U  KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoi cucTeMe XUMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue Qusnueckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
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 BEUIECTB M MaTEpPUATIOB: BAXKHEWUIIHNE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuasbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yAaoOpeHwus.

XumMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

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

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
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,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

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

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA 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.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs 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 pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro0 BOCIIMTAHMS :

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
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,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

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 OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU 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, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HMCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



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 OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

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

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU 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;

MOHMMAaHUSl CHeUuUKA 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
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
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
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHUS, OTpakKaroIue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
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 NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

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

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
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
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

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



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH 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 PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
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
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh 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 HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue 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 CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN 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
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
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 TO3HAHHM SIBIICHUI



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

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJspHas
macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEphl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COCIUHEHUs, MOHOMEp, IOIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
ONMCAHWU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJI OPTAaHUYECKHX BELIECTB I WLIIOCTPALMU HUX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPHUHAJICKHOCTh HM3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAsI KUCJI0TA, IJII0K034,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

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



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
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 XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 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 BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
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 OOpalieHuu 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 XWMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
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 TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
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 o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUM
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  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, 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 ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
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,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, IUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
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 XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
0 nepuoaaM u rpynnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
3p¢deKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
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 YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

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 BBIYKMCIECHUS 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 O0BEMY OJIHOTO M3 YYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
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/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yYaronMXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrpoJsbnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypebi
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbIe yIIIEBOAOPOABI — AJKAHBI 2
’ HenpenenbHble yrieBog0pO/Ibl: aJKEHBI, 6 |
QTKATUEHBI, aTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
)4 IIpupoaHbIE HICTOYHUKH YTIIEBOJOPOAOB U 3 1
ux nepepadoTka
Uroro no pazgeny 13
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 |
Cnoxxnbie 2(UpPHI
33 VYrneBonbl 3 2




Hroro no pazaeny

13

Pasznen 4. A30Tc011ep>1<aume OpPrauHnv4eCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne ni/mt P Konrtpoasnsie | Ipakruueckue (1upp )
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEILIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumust
2.1 Mertanibl 1
2.2 Hemeraminl 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX )
) BEILECTB
Hroro no pazneny 17
Pa3znea 3. Xumus u :Ku3Hb
3.1 XUMUS U )KA3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KoandecTBo yacoB
Ne DJIeKTPOHHbIe N (ppoBbIe 00pa3oBaTe/IbHbIE
Tema ypoxka Kontpoasnsie | IlpakTHyeckue
n/n Bceero pecypcnl
padoThbI padoThI
https://resh.edu.ru/subject/lesson/6149/main/170400/
[Ipenmer oprannueckoit https://infourok.ru/magazin-materialov/prezentaciya-
1 XUMHH, €€ BOSHUKHOBEHHUE, 1 po-teme-predmet-organicheskoj-himii-eyo-
pa3BuTHE U 3HaYECHUE vozniknovenie-razvitie-i-znachenie-10-klass-1036505
Teopus cTpoeHus https://infourok.ru/prezentaciya-na-temu-teoriya-
) OPraHMYEeCKUX COCTMHEHUMN 1 stroeniya-organicheskih-soedineniy-am-butlerova-
A. M. bytneposa, eé klass-2493862.html
OCHOBHBIE IIOJIOKEHHUSI
IIpencrasnenue o ) ) ) )
https://infourok.ru/magazin-materialov/prezentaciya-
KJIaccu(uKanuu . P . .
po-teme-predstavlenie-o-klassifikacii-organicheskih-
OPraHUYECKHUX BEILECTB. ) . o
veshestv-nomenklatura-sistematicheskaya-i-trivialnye-
3 Homenkmarypa 1 . . . .
nazvaniya-organicheskih-veshestv-bazovyj-uroven-
cUCTeMaTH4ecKas) u
( ) 1043700
TPUBHUAJIbHBIEC Ha3BAHUS
OPraHUYEeCKHUX BEIIECTB
https://resh.edu.ru/subject/lesson/6151/main/
https://infourok.ru/magazin-materialov/prezentaciya-
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https://infourok.ru/magazin-materialov/prezentaciya-po-himii-na-temu-uglevody-sostav-klassifikaciya-vazhnejshie-predstaviteli-glyukoza-fruktoza-saharoza-10-klass-bazovyj-uroven-425095
https://infourok.ru/magazin-materialov/prezentaciya-po-himii-na-temu-uglevody-sostav-klassifikaciya-vazhnejshie-predstaviteli-glyukoza-fruktoza-saharoza-10-klass-bazovyj-uroven-425095
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://infourok.ru/prezentaciya-po-himii-10-klass-azotsoderzhashie-organicheskie-veshestva-5121108.html
https://infourok.ru/prezentaciya-po-himii-10-klass-azotsoderzhashie-organicheskie-veshestva-5121108.html
https://infourok.ru/prezentaciya-po-himii-10-klass-azotsoderzhashie-organicheskie-veshestva-5121108.html
https://infourok.ru/pourochnoe-planirovanie-po-himii-na-temu-aminy-metilamin-i-anilin-10-klass-7859893.html
https://infourok.ru/pourochnoe-planirovanie-po-himii-na-temu-aminy-metilamin-i-anilin-10-klass-7859893.html
https://infourok.ru/pourochnoe-planirovanie-po-himii-na-temu-aminy-metilamin-i-anilin-10-klass-7859893.html
https://foxford.ru/wiki/biologiya/aminokisloty

BBICOKOMOJIEKYJISIPHBIE
COEMHEHUSA

OCHOBHBIC TTIOHATHUS XUMHHU

https://infourok.ru/prezentaciya-osnovnye-ponyatiya-

himii-vysokomolekulyarnyh-soedinenij-12kl-

33 BLICOKOMOJ'IfKYJ‘IS[pHBIX 1 2182602 html
COCIMHEHUN
OcCHOBHBIE METOIBI CHHTE3A

A https://foxford.ru/wiki/himiya/vysokomolekulyarnye-

BBICOKOMOJIEKYJISIPHBIX o

34 . 1 soedineniya
coequHenmii. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://infourok.ru/prezentaciya-osnovnye-ponyatiya-himii-vysokomolekulyarnyh-soedinenij-12kl-7182602.html
https://infourok.ru/prezentaciya-osnovnye-ponyatiya-himii-vysokomolekulyarnyh-soedinenij-12kl-7182602.html
https://infourok.ru/prezentaciya-osnovnye-ponyatiya-himii-vysokomolekulyarnyh-soedinenij-12kl-7182602.html
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya

11 KJIACC

Ne

~

Tema ypoka

KoanuyecTBo 4acoB

Be
ero

KonTpoa
bHbIE
padoThI

HpakTu4
ecKue
padoThI

yleKTpPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE PeCYPChI

XUMUYECKU I
3JIEMEHT. ATOM.
DNeKTpOHHAs
KOH(HUTypaIHst
aTOMOB

https://infourok.ru/urok-himii-v-11-klasse-po-teme-himicheskij-element-atom-

elektronnaya-konfiguraciya-atomov-7366268.html

Ilepuonnueckuii
3aKOH U
[Tepnoanueckas
cucreMa
XUMHUYECKHX
snemeHToB 1. U.
MenaeneeBa, ux
CBSI3b C
COBPEMEHHOM
TeopHuei
CTPOCHHUSI aTOMOB

https://infourok.ru/magazin-materialov/prezentaciya-po-teme-periodicheskij-zakon-

i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-ih-svyaz-s-

sovremennoj-teoriej-stroeniya-atomov-11-klass-1104999

3aKOHOMEPHOCTH
U3MEHECHHS
CBOMCTB
XUMHAYECKHX
AJIEMEHTOB M UX
COCIMHEHUH 110

https://skysmart.ru/articles/chemistry/periodicheskij-zakon



https://infourok.ru/urok-himii-v-11-klasse-po-teme-himicheskij-element-atom-elektronnaya-konfiguraciya-atomov-7366268.html
https://infourok.ru/urok-himii-v-11-klasse-po-teme-himicheskij-element-atom-elektronnaya-konfiguraciya-atomov-7366268.html
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-periodicheskij-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-ih-svyaz-s-sovremennoj-teoriej-stroeniya-atomov-11-klass-1104999
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-periodicheskij-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-ih-svyaz-s-sovremennoj-teoriej-stroeniya-atomov-11-klass-1104999
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-periodicheskij-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-ih-svyaz-s-sovremennoj-teoriej-stroeniya-atomov-11-klass-1104999
https://skysmart.ru/articles/chemistry/periodicheskij-zakon

rpyImam u
MepHoIaM.
3HaueHHe
MEePUOTUYECKOTO
3aKOHa U
CUCTCMBI
XUMHUYCCKUX
anemenTtoB J[.1.
Menpeneena B
pa3BUTUU HAYKH

Crpoenue
BCIIIECTBA.
Xumudaeckas
CBSI3b, €€ BUHI,
MEXaHU3MBbI
o0Opa3oBaHUs
KOBaJICHTHOM
CBSI3H.
Bopoponnas
CBSI3b

https://infourok.ru/magazin-materialov/prezentaciya-po-teme-stroenie-veshestva-

himicheskaya-svyaz-eyo-vidy-mehanizmy-obrazovaniya-kovalentnoj-svyazi-

vodorodnaya-svyaz-11-klass-1143650

BanenTHOCTS.
DNEeKTpoOTpULIAT
€JIbHOCTb.
CreneHn
OKHCJICHHS.
Bemecrna
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT
0 CTPOEHUS

https://infourok.ru/magazin-materialov/prezentaciya-po-teme-valentnost-

elektrootricatelnost-stepen-okisleniya-veshestva-molekulyarnogo-i-

nemolekulyarnogo-stroeniya-11-klass-1161344



https://infourok.ru/magazin-materialov/prezentaciya-po-teme-stroenie-veshestva-himicheskaya-svyaz-eyo-vidy-mehanizmy-obrazovaniya-kovalentnoj-svyazi-vodorodnaya-svyaz-11-klass-1143650
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-stroenie-veshestva-himicheskaya-svyaz-eyo-vidy-mehanizmy-obrazovaniya-kovalentnoj-svyazi-vodorodnaya-svyaz-11-klass-1143650
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-stroenie-veshestva-himicheskaya-svyaz-eyo-vidy-mehanizmy-obrazovaniya-kovalentnoj-svyazi-vodorodnaya-svyaz-11-klass-1143650
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-valentnost-elektrootricatelnost-stepen-okisleniya-veshestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-11-klass-1161344
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-valentnost-elektrootricatelnost-stepen-okisleniya-veshestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-11-klass-1161344
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-valentnost-elektrootricatelnost-stepen-okisleniya-veshestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-11-klass-1161344

ITonsarue o
JIMCTIEPCHBIX
CHCTEMAX.
HctuHHBIC 1
KOJIJIOUTHEIC
pacTBOPBHL.
MaccoBas mois
BEIICCTBA B
pactBope

https://infourok.ru/magazin-materialov/prezentaciya-po-teme-ponyatie-o-

dispersnyh-sistemah-istinnye-i-kolloidnye-rastvory-massovaya-dolya-veshestva-v-

rastvore-bazovyj-uroven-1114426

Knaccudukanus
Y HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIUHCHHI.
I'eneTnueckas
CBS3b
HEOPraHUYECKHUX
BEIIIECTB,
Ppa3IUYHBIX
KJIaCcCOB

https://infourok.ru/magazin-materialov/prezentaciva-po-teme-klassifikaciya-i-

nomenklatura-neorganicheskih-soedinenij-geneticheskaya-svyaz-neorganicheskih-
veshestv-razlichnyh-klassov-1203616

Knaccudukanus
XUMHUYECKHX
peakuuii B
HEOPraHUYEeCKOMN
Y OPTraHUYECKOU
XUMUHU. 3aKOH
COXpaHEeHUS
MaccChl BEIIECTB;
3aKOH
COXpaHEHU U

https://infourok.ru/urok-himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-
himicheskih-reakcij-11-klass-4916292.html



https://infourok.ru/magazin-materialov/prezentaciya-po-teme-ponyatie-o-dispersnyh-sistemah-istinnye-i-kolloidnye-rastvory-massovaya-dolya-veshestva-v-rastvore-bazovyj-uroven-1114426
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-ponyatie-o-dispersnyh-sistemah-istinnye-i-kolloidnye-rastvory-massovaya-dolya-veshestva-v-rastvore-bazovyj-uroven-1114426
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-ponyatie-o-dispersnyh-sistemah-istinnye-i-kolloidnye-rastvory-massovaya-dolya-veshestva-v-rastvore-bazovyj-uroven-1114426
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-klassifikaciya-i-nomenklatura-neorganicheskih-soedinenij-geneticheskaya-svyaz-neorganicheskih-veshestv-razlichnyh-klassov-1203616
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-klassifikaciya-i-nomenklatura-neorganicheskih-soedinenij-geneticheskaya-svyaz-neorganicheskih-veshestv-razlichnyh-klassov-1203616
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-klassifikaciya-i-nomenklatura-neorganicheskih-soedinenij-geneticheskaya-svyaz-neorganicheskih-veshestv-razlichnyh-klassov-1203616
https://infourok.ru/urok-himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-himicheskih-reakcij-11-klass-4916292.html
https://infourok.ru/urok-himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-himicheskih-reakcij-11-klass-4916292.html

IIPEBPALLCHUS
SHEPruu Npu
XUMHYECKHUX
peaxusax

CxkopocTh
peaKLuu.
OG6patumbie
peakLuu.
XuUMHUYECKOE
paBHOBeEcCHE

https://foxford.ru/wiki/himiya/himicheskoe-ravnovesie

10

[IpakTuueckas
pabota Ne 1.
«Binusiaue
Ppa3IMYHBIX
¢dakTopoB Ha
CKOpPOCTH
XUMHYECKOU
peakuumn»

https://infourok.ru/prakticheskaya-rabota-1-vliyanie-razlichnyh-faktorov-na-skorost-

himicheskoj-reakcii-himiya-11-klass-7392336.html

11

DIEeKTPONUTHYEC
Kast
JTUCCOIUAITHS.
ITonsTHE O
BOJIOPOIHOM
nokazarene (pH)
pacTBopa.
Peaknnu

HOHHOTO OOMEHA.

I'maponuz
OpFaHI/I‘—IeCKI/IX nu

https://infourok.ru/razrabotka-uroka-po-teme-elektroliticheskaya-dissociaciya-

ponyatie-o-vodorodnom-pokazatele-ph-rastvora-reakcii-ionnogo-obmena-gi-

7855347.html



https://foxford.ru/wiki/himiya/himicheskoe-ravnovesie
https://infourok.ru/prakticheskaya-rabota-1-vliyanie-razlichnyh-faktorov-na-skorost-himicheskoj-reakcii-himiya-11-klass-7392336.html
https://infourok.ru/prakticheskaya-rabota-1-vliyanie-razlichnyh-faktorov-na-skorost-himicheskoj-reakcii-himiya-11-klass-7392336.html
https://infourok.ru/razrabotka-uroka-po-teme-elektroliticheskaya-dissociaciya-ponyatie-o-vodorodnom-pokazatele-ph-rastvora-reakcii-ionnogo-obmena-gi-7855347.html
https://infourok.ru/razrabotka-uroka-po-teme-elektroliticheskaya-dissociaciya-ponyatie-o-vodorodnom-pokazatele-ph-rastvora-reakcii-ionnogo-obmena-gi-7855347.html
https://infourok.ru/razrabotka-uroka-po-teme-elektroliticheskaya-dissociaciya-ponyatie-o-vodorodnom-pokazatele-ph-rastvora-reakcii-ionnogo-obmena-gi-7855347.html

HEOPTaHUYECKUX
BEILIECTB

12

OKHCIUTEIIBHO-
BOCCTAHOBHUTEIIHH
BIC PEAKITUH.
ITonsitre 00
JJICKTPOITH3E
pacIiaBoB 1
pacTBOPOB coJiei

https://infourok.ru/prezentaciya-k-uroku-po-himii-okislitelno-vosstanovitelnye-

processy-elektroliz-4074581.html

13

KonTponbhas
pabora 1o
pazneny
«Teopernueckue
OCHOBBI XUMUW

14

Mertamisl, ux
MOJIOKEHUE B
Ilepuoauueckoit
crucTemMe
XHUMUYECKHX
anemenTtoB Jl. U.
Meneneena u
0COOEHHOCTH
CTPOEHUS
atomoB. O0mue
¢duznueckue
CBOMCTBaA
METaJIJIOB

https://interneturok.ru/lesson/chemistry/9-klass/himiya-metallov/raspolozhenie-

metallov-v-periodicheskoy-sisteme-himicheskih-elementov-i-ih-svoystva

15

CrutaBbl
METAJUIOB.

https://infourok.ru/konspekt-po-himii-11-klass-na-temu-splavy-elektrohimicheskij-

ryad-napryazhenij-metallov-7495962.html



https://infourok.ru/prezentaciya-k-uroku-po-himii-okislitelno-vosstanovitelnye-processy-elektroliz-4074581.html
https://infourok.ru/prezentaciya-k-uroku-po-himii-okislitelno-vosstanovitelnye-processy-elektroliz-4074581.html
https://interneturok.ru/lesson/chemistry/9-klass/himiya-metallov/raspolozhenie-metallov-v-periodicheskoy-sisteme-himicheskih-elementov-i-ih-svoystva
https://interneturok.ru/lesson/chemistry/9-klass/himiya-metallov/raspolozhenie-metallov-v-periodicheskoy-sisteme-himicheskih-elementov-i-ih-svoystva
https://infourok.ru/konspekt-po-himii-11-klass-na-temu-splavy-elektrohimicheskij-ryad-napryazhenij-metallov-7495962.html
https://infourok.ru/konspekt-po-himii-11-klass-na-temu-splavy-elektrohimicheskij-ryad-napryazhenij-metallov-7495962.html

DIIEKTPOXUMHUYEC
KUH psij
HanpsHKeHUH
METaJIJIOB

16

XUMUYECKHUE
CBOMCTBaA
BaKHEHIIINX
METAaJJIOB
(HaTpUiA, KaJIHH,
KaJIBITNH,
MarHui,
AITIOMUHUI) U X
COCIUHCHHI

https://infourok.ru/magazin-materialov/rabochij-list-himicheskie-svojstva-

vazhnejshih-metallov-natrij-kalij-kalcij-magnij-alyuminij-i-ih-soedinenij-544857

17

XuMHu4yecKre
CBOIICTBa XpoMma,
MEJIH U UX
COeTMHEHNN

https://infourok.ru/magazin-materialov/rabochij-list-himicheskie-svojstva-hroma-
medi-i-ih-soedinenij-551871

18

XuMudyeckue
CBOMCTBA IIMHKA,
JKene3a U ux
COeTMHEHNN

https://resh.edu.ru/subject/lesson/3534/conspect/151265/

19

IIpakTrueckas
pabota Ne 2.
"Pemenue
AKCTIEPUMEHTAITh
HBIX 33734 I10
TeMe
«MeTtamsi»"

https://infourok.ru/magazin-materialov/prakticheskaya-rabota-2-reshenie-

eksperimentalnyh-zadach-po-teme-metally-558700

20

Hemetannsr, nx

https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-



https://infourok.ru/magazin-materialov/rabochij-list-himicheskie-svojstva-vazhnejshih-metallov-natrij-kalij-kalcij-magnij-alyuminij-i-ih-soedinenij-544857
https://infourok.ru/magazin-materialov/rabochij-list-himicheskie-svojstva-vazhnejshih-metallov-natrij-kalij-kalcij-magnij-alyuminij-i-ih-soedinenij-544857
https://infourok.ru/magazin-materialov/rabochij-list-himicheskie-svojstva-hroma-medi-i-ih-soedinenij-551871
https://infourok.ru/magazin-materialov/rabochij-list-himicheskie-svojstva-hroma-medi-i-ih-soedinenij-551871
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://infourok.ru/magazin-materialov/prakticheskaya-rabota-2-reshenie-eksperimentalnyh-zadach-po-teme-metally-558700
https://infourok.ru/magazin-materialov/prakticheskaya-rabota-2-reshenie-eksperimentalnyh-zadach-po-teme-metally-558700
https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-7575381/nemetally-13681/re-95495123-a49d-4e74-8920-218deab6980b

MIOJIOKCHHUE B
ITepuoanueckoit
CHCTEME
XUMHUYECKHX
snemenTtoB . U.
MenpaeneeBa u
OCOOCHHOCTHU
CTPOCHHUSI aTOMOB

7575381 /nemetally-13681/re-95495123-a49d-4e74-8920-218deab6980b

21

duznyeckue
CBOICTBA
HEMETaJIIOB.
Amnnorponus
HEMeTaJuIoB (Ha
npuMepe
KHCIIOPOJIa, CEPBL,
docdopa u
yriepoja)

https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-

7575381/nemetally-13681/re-fOfffbd9-b05f-4dfe-941b-6911df30ffea

22

XUMHYECKHe
CBOMCTBa
rajoreHoB, Cepbl
U UX COSTUHEHUN

https://videouroki.net/razrabotki/siera-i-ieio-soiedinieniia-galoghieny.html

23

XHUMHYECKHUE
CBOICTBA a30Ta,
dochopa u ux
COE€IUHEHHI

https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-va-gruppy-

7265028/re-3da0e86a-c456-471e-9e9e-cd25cbflac7a

24

XuMuueckue
CBOMCTBa
yrieposa,
KPEMHUS U UX

https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-iva-gruppy-

7265027/re-8cdb65ab-bf59-4c10-b565-339592¢139fd



https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-7575381/nemetally-13681/re-95495123-a49d-4e74-8920-218deab6980b
https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-7575381/nemetally-13681/re-f0fffbd9-b05f-4dfe-941b-6911df30ffea
https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-7575381/nemetally-13681/re-f0fffbd9-b05f-4dfe-941b-6911df30ffea
https://videouroki.net/razrabotki/siera-i-ieio-soiedinieniia-galoghieny.html
https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd

COEIMHEHUI

25

[Ipumenenue
BayKHEHIITNX
HEMETAJLJIOB U UX
COCIUHCHHI

https://resh.edu.ru/subject/lesson/5939/conspect/151319/

26

O0o0061IcH e U
CHCTEMaTHU3alUsI
3HAHUH 110 TEME
«HemeTaminn.
Brruucnenus no
YpaBHEHUSAM
XHUMHYECKHUX
peakui u
TEPMOXUMHYECKH
€ pacu€Tel

https://nsportal.ru/shkola/khimiya/library/2023/08/14/prezentatsiya-na-temu-

obobshchenie-i-sistematizatsiya-znaniy-po

27

[IpakTueckas
pabota Ne 3.
«Pemenue
JKCIIEPUMEHTAIIb
HBIX 3a7a4 10
TeMe
"Hemeranst"»

https://kopilkaurokov.ru/himiya/prochee/tiekhnologhichieskaia karta k praktichies

koi rabotie 3 po tiemie rieshieniie eks

28

Kontponbnas
pabora 1mo Temam
«MeTame» u
«HemeTamisn)

https://www.yaklass.ru/p/himija/11-klass/sviaz-neorganicheskikh-i-organicheskikh-

veshchestv-7170109/neorganicheskie-i-organicheskie-veshchestva-7592491/re-
de61c0b2-d016-4ae2-a824-f513f2502096

29

Heoprannueckue
Y OPraHUYECKHE
KHUCJIOTBI.

https://www.yaklass.ru/p/himija/11-klass/sviaz-neorganicheskikh-i-organicheskikh-

veshchestv-7170109/neorganicheskie-i-organicheskie-veshchestva-7592491/re-
de61c0b2-d016-4ae2-a824-f513f2502096
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AmdorepHbie
HEOPraHUYECKUE
Y OpraHUYEeCcKHUe
COCIUHCHHS.
I'eneTnueckas
CBS3b
HEOPraHUYECKUX
Y OPTraHUYECKHUX
BCIIICCTB

https://infourok.ru/magazin-materialov/rabochij-list-po-himii-na-temu-amfoternye-

neorganicheskie-i-organicheskie-soedineniya-geneticheskaya-svyaz-neorganicheskih-

i-organicheskih-veshestv-1107585
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Ponp xumuu B
oOecrneueHnn
9KOJOTUYECKOM,
SHEPreTUYECKON
U MU EBOH
0e30IMacHOCTH,
pa3BUTHHU
MEOULIMHBI

https://infourok.ru/prezentaciya-po-himii-na-temu-rol-himii-v-obespechenii-

ekologicheskoj-energeticheskoj-i-pishevoj-bezopasnosti-razvitii-mediciny-

7858253.html
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IIpencraBnenus
00 o0mux
HAYYHBIX
MPUHIIATIAX
MPOMBINIIICHHOTO
MOJTy4eHUs
BaYKHEHIITIX
BEIISCTB

https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-

khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
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Yenosek B MUpE
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

1.1

CdopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SIBJICHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYphI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelleHrs TPAKTHUYECKUX 3aJady U OSKOJIOTHYeCKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMol XUMHUYECKUX 3HAHWW, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAraloIne TIOHATHUS (Monekya, BaJICHTHOCT,
ANEKTPOOTPHUIATEIILHOCTh, CTENEHh OKUCIICHHS, XUMHUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOISPHBIA OO0BEM, YTIEPOAHBINH CKETeT,
GyHKIIMOHATBHAS ~ Tpynma,  pagudkal,  U30MEepUs,  HM30MEpHI,
TOMOJIOTHUECKAN PSJl, TOMOJIOTH, YTJICBOJIOPOJBI, KHCIOPOA- |
a30Tco/IepKaIlie COCIMHEHHUs, OMOJOTUYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, XKMpHI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHYCCKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJIYYECHUHM H O€30IMacHOM
WCTONIb30BAHUN  BaXXHEWIIMX HEOPraHWYEeCKHMX U  OPTraHUYeCKUX

BELIECTB B OBITY U MPAKTUYECKOM JIEATEIBHOCTH YeIOBEKa

1.3

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHﬂTHfI, YCTaHaBJIMBATH nux B3aMMOCBA3b, HCIIOJIBb30BaTh
COOTBCTCTBYIOIIHUEC TIIOHATUA IIPU OINHCAHHUU COCTaBa, CTPOCHUA U

HpeBpaH_ICHI/II‘;I OpTaHHUYCCKUX CO€IUHEHMI

1.4

c(hOpMUPOBAHHOCTh YMEHHI HCIIOH30BaTh XUMHUYECKYIO CHMBOJIHUKY
JUISL COCTaBIIGHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEpHYTOMH,
cokpamEéHHor) (opMya OpraHMYECKUX BEUIECTB U  ypaBHEHUU
XUMHUYECKHUX PEAKLIU, U3rOTABINBATH MOJIETIN MOJIEKYJI OPTaHUYECKUX
BEILECTB JI WUIFOCTPALMM X XUMHUYECKOIO M IPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmupoBaHHOCTE ~ YMEHHH  yCTaHaBIMBATh  IPUHAIJICKHOCTH
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO UX COCTaBYy M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHHi (YTrJIeBOJOpOIbI,
KHCJIIOPOJIT M a30TCOJEpXKAIINE COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTh KM  Ha3BaHUS 1O  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHUS ONPEACISATh BUABI XUMUYECKOU CBSI3H B

OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIC)

1.6

ChopMHpOBaHHOCTh YMEHHUS MPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opraHudeckux BemiectB A.M. BytnepoBa st 0ObsCHEHHS
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOEHUSA; 3aKOH

COXpaHCHHA MACChl BCIICCTB

Vr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

2.1

CdopmupoBaHHOCTh YMEHUW NPUBOAWTHL TPUBHAIbHBIE Ha3BaHUS
OTJICTIbHBIX OPTraHUYECKHX BEHIECTB (ITHIICH, MPOIMIICH, alleTHIICH,
STUJICHTJIMKOJb, TIHLEPUH, (eHod, GOopMalbIerua, aieTaabIeriu,
MypaBbHMHAs KHUCJIOTa, YKCyCHash KHCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PyKTO3a, Kpaxmal, IeJUI0I03a,

TJTALIVH )

2.2

ChopMupoBaHHOCTh yMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue W XHWMHUYECKHE CBOWCTBA THUMHUYHBIX MpEICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIeCTB (METaH, JTaH, ITHJICH,
MPOMWICH, aneTuieH, OyraaueH-1,3, mermnlOyraauen-1,3, Oenzodn,
METaHOJI, ATAHOJ, TUJICHIJINKOIb, TJIMIEPHH, (EHON, aleTaabIeTus,
MypaBbHHAs M YKCYCHasi KHCIOTBHI, TTIOKO3a, Kpaxmal, IeJIII0J03a,

aMUHOYKCYCHas KUCJIOTa)

23

C(I)OpMPIpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCXKIOY TUITHYHBIMHA MNpeaACTaBUTCIIAMHA Pa3IMIHBIX KJIaCCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHUYCCKUX

PEeaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYJI

24

CdopmupoBaHHOCTH yMEHUs XapaKkTepU30BaTh HMCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOIHBII ra3, yrojb), CHOCOOBI UX

nepepaboTKU U MPAKTHYECKOE TPUMEHEHHE TPOTyKTOB IepepaboTKu

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




BEIIECTB W XHUMHUYECKUX sBICHUN (HAONOJIeHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I NPHUHATHS pEHIeHUd B KOHKPETHBIX

KHN3HCHHBIX CUTYyalllsaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00paTOpHbIM 00OpPYIOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB
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CpopMUpPOBaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
OKCIICPUMCHT (HpeBpameHm{ OpraHN4Y€CKUX BCIICCTB IIPpHU HArpE€BaHUU,
MOJTy4YeHHE 3TUIICHA M U3yUYCHUE €ro CBOMCTB, KAYECTBCHHBIC PEaKIIUU
OpPraHMYEeCKUX BEUIECTB, JICHATypauusi OEIKOB NpU HarpeBaHHHU,
IBCTHBIC PCAKIMU 6CJIKOB) B COOTBCTCTBHMU C IIpaBUJIaMHU TCXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U JIAOOPaTOPHBIM
000pyIoOBaHUEM; IPE/ICTaBISAT PE3yJIbTaThI XUMHYECKOTO
9KCIIEpUMEHTa B (OpME 3amiCHl ypPaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIhTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYHCICHUS M0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJIYKTa PEAKIUU M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO

13 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKI_II/II/I)

3.5

CdopmupoBaHHOCTH YMEHHU KPUTHYECKH aHAIIM3UPOBATh
XMMHUYECKYI0 HMH(OpMAIMIO, MOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit uH(popMaruu, cetb IHTepHET u 1pyrue)

3.6

ChopMupoBaHHOCTh yMEHUH COOJIOAATH MpaBHJa SKOJIOTUYECKH
11eJ1ec000pa3HOro IMOBENEHUS B OBITY U TPYAOBOW JEATETBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS W OKPYXKAIOLIEH NPUPOIHOU
Cpenbl, OCO3HAaBATh ONACHOCTHh BO3JEHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpEEIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAsi CMBICH IOKa3aTess
I[MAK (mpenensHO JOMYCTUMOW — KOHLEHTpAIMM), TMOSICHATH Ha
npuMepax CHOCOOBI YMCHBIICHUA W MPCAOTBPAIICHHUA HX BPCIHOI'O

BOS}IGf/iCTBHS[ Ha OpraHus3M 4C€JIOBCKa

11 KIIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero o01ero odpasoBanusi




pe3yJabTara

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Biagenue cucremMoi XMMHYECKMX 3HAaHUN, KOTOpas BKJIOYAET:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
UOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHLATEIBHOCTb, CTEIECHb
OKHCJICHMS, XUMUYECKas CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYeCcKas pelEéTKka, THIbl XUMHUYECKUX PpeakIui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHJAOTEPMHUYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IEKTPOJIUTUYECKAs]  JUCCOLMUALMSA, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTbh XMMHYECKOW pPEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TE€opHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHH, (PAKTOJIOTMUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U OE30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPaKTUYECKOH AeATeNbHOCTU

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBISABIIAATE XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YUYCHHBIX HOHSITI/IIjl, MNPUMCHATE COOTBCTCTBYIOIIUC
NOHATHUA TIPpU OIIMCAHUHU CTPOCHUA U CBONCTB HEOPTaHNYCCKUX
BCIICCTB M HX npeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHHH C HOHATHUAMN n MpeaACTaBICHUAMU APyrux

€CTCCTBCHHOHAYYHBIX MPECIMCTOB

1.3

Brnagenne OCHOBHBIMH METOJaMU HAay4YHOI'O IIO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoJeHHe, W3MEpEeHue, SKCIEPUMEHT,

MOIICJ'II/IpOBaHI/IC)

1.4

ChopMHUpPOBAaHHOCT, yYMEHHUH OMpENEsITh BaJE€HTHOCTh M CTETCHBb
OKHCIICHUSI XMMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJJIn4yecKasi, BOAOPOHAs) B COCTUHEHUSIX, TUIl KPUCTAILITMUYECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsApHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

ChopMUpOBaHHOCTb ~ YMEHMS  KJIACCU(PUUIMPOBATh  XUMHUYECKHE
peaKIyy Mo Pa3IMyHBIM MpPU3HAKaM (YHUCIIy M COCTAaBYy PEarupyromux

BEIIECTB, TemIOBOoMY J(h(eKTy peakiuu, HW3MEHEHHUIO CTeleHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTHMOCTH  PEaKIMH,  YYacCTHUIO

KaTaJinu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpPaBHEHHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pPEAKLUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLMH, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3IUYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIINE B BOJIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMHUpPOBAaHHOCT, YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peaKkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

CpopMUpOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH

XUMHYECKON peakinu OT pa3jndHbIX (JaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOIO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle Hlatense)

O6u1a51 U HCOPraHUYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbIcT [lepuonnyeckoro
3aKO0Ha JI.. Menneneesa u JIIEMOHCTPUPOBATH ero
CHUCTEMATU3UPYIOIIYI0,  OOBSCHUTEIBHYID UM  TPOTHOCTHYECKYIO

byHKIIIN

2.2

CpopMHUpOBaHHOCTh YMEHUM XapaKTEPU30BaTh FJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKHX dJeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
CUCTEMBbl XHMMHMUecKux odyeMeHToB J[.M. MenneneeBa, HCNonb3ys
MOHATUSL «S-, p-, d-dJEKTPOHHBIE OpPOUTAIN», «IHEPreTUYECKHe
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHUSl  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COEAMHEHHUH MO MepHojgaM M rpyIlmam

[Iepuoanueckoit cucremsl XxuMuueckux 31ueMeHToB .M. Menaeneesa
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CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPIAHUUYECKUX BELIECTB PA3INYHBIX KJIACCOB,
MOATBEPKAATh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYECKUMH  BEIIeCTBAMM € IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTh

HEOPraHMYECKHUX BEHIECTB MO MX COCTaBY K OMNPEICIEHHOMY Kiaccy




(rpymnme) coenuHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BATh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBIieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuagbHBIC
Ha3BaHMs OTHEJIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

2.6

CdopmupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMUCHIBATH) 0OIIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BEILIECTB PA3IUYHbBIX KJIACCOB,
NOJTBEPXkKIaTh  CYLIECTBOBAHME  TI'EHETHYECKOM  CBA3M  MEXKIY
HEOPraHMYECKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTh YMEHH MJIAHUPOBATH U BBITIOIHATH XUMUYECKUIN
9KCIIEPUMEHT (pa3joKEHHE IEpOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aTOpa, ONpPEIEICHUE CpeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHMBEPCAJIBHOTO MHAMKATOpPA, BIMSHHUE pa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKON peakIuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIE Peakuu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIeHHE SKCIEPUMEHTANbHBIX 3a/lad M0 TeMaM
«Metamne» u «HemeTannbsl») B COOTBETCTBUU C MPaBWIIAMU TEXHHUKHU
0€30IaCHOCTH TpH OOpaIleHUH C BeIleCTBAaMM M J1aOOPaTOPHBIM
o0opy0BaHuEM; IIPEACTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (QOopMe 3amucu YpaBHEHHHl COOTBETCTBYIOIIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBEC 3TUX PE3YJIbTATOB

2.8

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TIOJB30BAHUS
XUMHYECKON TOCyJ0N M NabopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHMHA  XapakTepuU30BaThb  XUMHYECKUE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIIJIEHHOTO MOIY4YEHUsI CEpHOU
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MpPEACTaBICHUI 00
OO0IMX HAyyHBIX MPUHLUMIAX M  OSKOJIOTHYECKUX  Ipobdiiemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

CdopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XUMUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusl TPAaKTUYEeCKUX 3a7ad W OKOJIOTUYECKH OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)
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ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOr0 TMOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B
LESIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl
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Oco3HaBaTh OIMACHOCTh BO3JICUCTBHS HAa JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens 11K, moscHsaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEJOTBPAILEHUs UX BPEIHOTO

BO3JIcHCTBUS Ha OpraHu3M YCJIOBCKaA

3.5

CdhopMupoBaHHOCTb YMEHUU IIPOBOJIUTH BBIYMCIICHUS c
HCIIONB30BAHUEM IIOHATHUS «MaccoBas HOJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NpPHU XUMHUYECKUX PEAKIUSAX, MacChl
BEIIECTBA WM 00bEMA Ta3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WIM 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B pEAaKIUH BEIIECTB,
TETI0BOro 3¢ (eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl

BCHICCTB, MMPEBPALICHUA U COXPAaHCHHA SHECPTIHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUHU

1.1

[IpenMer opraHMYecKOl XMMHH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHHE B
MOJIyYEHUU HOBBIX BELECTB U MaTrepuaioB. Teopusi CTPOEHUsS OPraHUYECKUX

coenuHeHuit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJ0KEHUS

1.2

CtpykTypHble (DOpMYJIBI OpraHMYeckux BemecTB. ['oMonorus, H30oMepusi.
XuMHYecKasi CBsI3b B OpPraHMYECKHX COEAMHEHUSX — OJMHApPHBIE U KpaTHbIC

cs3u. [IpecraBneHue o KiIacCuPpUKAIUU OPraHUIeCKIX BEIICCTB

1.3

Homenknatypa  opraHM4yeckux  COEQUHEHHH  (cucreMaTudeckas) U
TPUBUAJIbHBIE HA3BAHUS BaXKHEUIINX MPEJCTABUTENEH KJIACCOB OPraHMYECKUX

BC€IICCTB

YrneBo1opoasl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYecKHil psa. MeraH u 3TaH —
pOCTEHIINe MPEeACTaBUTENN AIKAHOB: (PU3NYECKHE M XMUMUYECKUE CBOICTBa
(peakMM 3aMeIleHUs] M TOPEHHUs), HAXOXKICHHE B NPUPOJE, MOIy4YEeHUE U

IMPUMCHCHUEC

2.2

AJNKeHBI: cocTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUIIeH U MMPOIUWJICH —
HpOCTeI\/’II_HI/IC MMPEACTAaBUTECIIN AJIKCHOB: (I)I/ISI/I‘-ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUSA, TAJOTCHHUPOBAHUA, THApAaTAllUA, OKHCICHHUA U

HOJII/IMepI/I3aHI/II/I), MOJIYUCHUEC U TPUMCHCHUC
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Ankanuensl: Oytamuen-1,3 u MerunOytanueH-1,3: crpoeHue, BaxHeine
XUMHYECKHE CBONCTBA (peakiust MOJIMMEPHU3aITUN ). [Tonyuenue

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. ATeTHUIICH
— MPOCTEHIINI TPEeACTaBUTENb AKMHOB: COCTaB, CTPOCHHE, (PU3UYECKUE U
XUMHUYECKHE CBOHCTBa  (peakIMu  TUIAPUPOBAHUS, TaOTEHUPOBAHUS,

TUpaTaliu, TOPEHUs ), TOTyUYeHUe U IPUMEHEHHE

2.5

Apensl. beHszon: cocra, crpoeHue, (U3MUECKHE W XHUMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIy4YEHHE W TNPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, pU3NYeckue U XUMHUYECKHEe CBOMCTBa (peakiuu

raJIOTEHUPOBAHUS U HUTPOBAHUSA), MTOJIy4YEHUE U NPUMEHEHHE. TOKCUYHOCTh




apeHoB. I'eHeTHYeCKas CBA3b MEXIY YIVIEBOJOPOJAMH, IPUHAJICKAIMUMU K

Pa3IMYHbIM KJIaCCaM

2.6

IIpupoaHble HMCTOYHUKM yIiIeBOAOPOAOB. IIpUpomHBI Ta3 U IOIyTHBIE
HedtsabIe ra3pl. Hed1h u €€ npoucxoxaenue. CrocoOsl mepepadoTKu HeTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaauTHUuecKuil), muponus. [IpoaykTer
nepepaboTku He(pTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KaMeHHBII yroib 1 NpoayKThl €70 nepepadboTKu

Kucnoponconeprxaiye opraHn4eckiue CoeAMHEHNS

3.1

IIpenenbHble  ONHOATOMHBIE CIHMPTBI. METaHON U JTAaHON: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (pEakUUU C aKTUBHBIMM MeTallJIaMH,
rajJloreHOBOJIOPOJIaMH, TOpPEeHHE), NMpUMEHeHHe. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 9TaHOJIa Ha OpPraHU3M 4eJIOBEKa.
MHoOroatoMHbl€  CIHUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHUE CO IIETOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaklusl HA MHOTOaTOMHBbIE CIMPThI). JleiicTBue Ha

OpraHu3M 4CJI0BCKaA. HpI/IMCHeHI/Ie TIIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

denon: CTPOCHUC MOJICKYIJIbI, Q)HSHHGCKI/IG A XUMUYECKHE CBOMCTBA.

Tokcnunocts henona. [Ipumenenue penona
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AJ'IB,I[CFI/II[H u KCTOHEI. CDopManbz[erI/Iz[, alcTaabACTIua: CTpOCHHUC,
(1)I/I3I/I‘IGCKI/IC u XUMHNYCCKHE CBOMCTBA (peaKL{I/II/I OKHCJICHUA )51

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKIII/H/I), MOJIYYCHHEC U ITPUMCHCHUEC

3.4

OnHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMe
JUIsL KJlacca KHUCJIOT, PEakius 3TepuUKaluu), MOITy4eHHEe U HMpPUMEHEHUE.
CreapyHOBass M  OJIEMHOBAas KUCJIOTBl KAk MPEACTAaBUTENN  BBICIIHUX
KapOOHOBBIX KHMCJOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCJOT, HX

MOIOIIlee IEUCTBUE

3.5

Crnoxuble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [Hiaponus
cnoxHbIXx ddupoB. Kupsl. T'mapomus xupon. I[lpumeHeHHe KUpOB.

buonornueckas poJib JKHPOB

3.6

VYrneBoabl:  cocTaB, KilacCUpUKalus  YIJIeBOAOB  (MOHO-, [JU- U
noymcaxapuasl). [Joko3a — TIpOCTEWIMA MOHOCAaxXapui: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3HUECKUEe U XMMUYECKHE CBOICTBA (B3aUMOIeHCTBHE
¢ ruapokcuaoM wmenu(Il), oxucieHHe aMMHAaYHBIM PAaCTBOPOM OKCHIA
cepebpa(l), BoccranoBiieHne, OpOKEHHE TIIFOKO3bI), HAXOXKACHUE B TIPUPOJIC,
npUMeHeHue, Ouonormyeckas poib. PorocuHre3. DpyKTo3a Kak H30MEp

rmoKko3bl. Kpaxman u memnronosa Kak IpupojHble mnoaumepsl. CTpoeHue




KpaxMajla U LCJIIIOJIO3bI. du3nyuecKkue M XUMHUYECKHE CBOMCTBa KpaxmaJia

(ruapoinn3, KaueCTBEHHAs peaklys ¢ HOJIOM)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHCIIOTHI KaK aM(pOTepHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe riunuHa). buonornyeckoe

3HAYCHHUEC aMUHOKHUCIIOT. HeHTI/I,I[bI

4.2

benku kak mTpUpOIHBIE BBICOKOMOJEKYJSpHBbIE coenuHeHus. llepBuunas,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB:

TUAPOIIN3, AeHATYypallrs, KaueCTBECHHBIC PEaKIuK Ha OeIKU

BLICOKOMOHeKy.]'IHprIe COCANHCHUA

5.1

OCHOBHBIE MOHATHUS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHHMH: MOHOMED,
[OJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb [OJIMMEPHU3aLUU, CpEeaHss
MoJieKyisipHass Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COCJIMHEHUIN — MoJIMMEpuU3alus U MOJUKOHACHCALHA

52

3KCH€pI/IMeHTaHBHLIC MCTOABI HM3YYCHUSA BCHICCTB W HX HpeBpameHHﬁ:
O3HAKOMJICHHE C O6p8.3].[aMI/I INpUPOAHBIX KW HCKYCCTBCHHBIX BOJIOKOH,

Ij1acTMacc, KayuyKoB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckrie OCHOBbI XUMUU

1.1

XuUMUYeCKU 3neMeHT. AToM. Sapo aroma, U30TONBI. DJIEKTPOHHAs
00o0Ji04Ka. DHEpPreTH4ecKre YpoBHH, MOJYpOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d-snemenTbl. OCOOCHHOCTH pacrpe/ieieHus] JJIEKTPOHOB MO OpOuTansiM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPUTYpaIus

aTOMOB

1.2

Ilepuognueckuii 3akoH u Ilepnoanueckas cucreMa XMMHUYECKUX JIEMEHTOB
J.U. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEeMbI XUMUYECKUX 351eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB XHMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB 10 IPyMIaM U

nepuoaam. 3HadeHHe NEPUOANYCCKOro 3aKOHAa B pa3BUTHUHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U

(xoBaJIeHTHasl HEMOJIApHAs U TMOJIApHas, MOHHas, MeTaindeckas). OHBI:




KaTHOHbI M aHHOHBL. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU

cBsi3U1 (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). BogopoiHas cBs3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa  MOJISKYJSIPHOTO M HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa  BEIIECTBA. [HIMBl KPUCTAUIMYECKUX PEHIETOK.
3aBHCHMOCTh CBOMCTBAa BEIIECTB OT THIA KPUCTAJUIMYECKOH PEIIETKH.
Ilonsarue o JAUCIICPCHBIX CUCTCMaAX. Uctunueie n KOJUIOMAHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccudukanums HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa

HCOPraHNYCCKUX BCIICCTB

1.7

Xumudeckas — peakmusa. Kiaccudukamuss  XMMHYECKUX — peakIHMid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMHH. 3aKOH COXPaHEHHsSI MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMUUYECKUX

pCaKIugX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pa3uYHbIX (PaKTOPOB

1.9

O6paTI/IMI>Ie PCaKIU. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAKOIINEC Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.10

9J'IGKTPOJ'II/ITI/ILICCK21H JUucconuranus. CuibHbBIC B cl1a0ObIe SJICKTPOJIUTHI. Cpe,ua
BOJHBIX PACTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpaﬂBHaﬂ, menoyHas. Peaknuu

HOHHOTO 0OMeHa

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakuuu

Heoprannueckas xumus

2.1

Hemeramnsl.  [lomoxenne HemeramoB B llepuonnueckon  cucreme
xumuyeckux snemeHToB J[.M. MeHeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusnyueckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINHSI HEMETAJUIOB (Ha MpUMepe

KHCIIOpoJia, cephl, hocdopa u yriepoaa)

2.2

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOTe€HOB, CEphI, a30Ta,
dbochopa, yraepoga W KpeMHHs) U HX COSAWHEHHMH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coeauHeHwuit). [Ipumenenue

BaXKHEHUIINX HEMETAJIOB U UX COEIUHEHNN
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Meraubl. [lonoxenue MeramnoB B Ilepuoanueckoll cucreMe XMMHUYECKHUX
anemenTtoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX
obonouek atomMoB MeTawioB. OOmwue ¢GU3NYECKHEe CBOWCTBA METAJUIOB.

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHU METaNIOB
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XWMHYECKHE CBOWCTBA BAXKHEWIINX METAIOB (HATPUM, KA, KaJIbIIHM,

Mar"uii, aJlOMUHUHN, [IMHK, XPOM, KeJlle30, Mellb) U UX coenuHeHuit. Ooume




CrocoObI NOTy4YeHUs1 MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas CBA3b HCOPTraHN4YCCKUX  BCHICCTB, MNPUHALICKAINIUX K

Pa3IMYHBIM KJaccam

XUMUS U )KU3Hb

3.1

Ponp xuMuu B 00ECIIEUYEHUU DKOJIOTUYECKOW, SHEPreTUYCCKOW M IHIIEBOU
0€30MacHOCTH, pAa3BUTHH MEAWIMHBL. [loHSATHE O HAyYHBIX METOJax

IIO3HAaHUs BEIIECTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

[IpencraBnenns 00 OOMMX HAYYHBIX MNPHHOMNAX HTPOMBIIIJICHHOTO
IIOJIy4EHHUsI Ba)KHEHIIMX BenlecTB. UenoBeK B MUpE BELIECTB U MaTEPUAJIOB:
BAKHEUIIINE CTPOMUTENIbHBIE MAaTepUalibl, KOHCTPYKLUUOHHBIE MAaTEpUAIIbI,
KpPacKH, CTEKJIO, KEpaMHMKa, MaTepUaJIbl Ul SJIEKTPOHUKN, HAHOMATEPUAJIbL,

OpraHMYEeCKHEe U MUHEpAIbHbIE YIOOPEHUS

3.3

XuMusa u 3A0POBLEC HYCJIIOBCKA: IIpaBUJIa HCIIOJb30BAHUA JICKAPCTBCHHBIX
MpermapaToB, NpaBmia OE30MacHOr0 HWCIOJIB30BaHUsS TpPENnaparoB OBITOBON

XHUMHHU B HOBce,Z[HCBHOﬁ KHU3HHU




