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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
dbenepaibHOM 00pa30BaTENbHONW MPOTPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTElIbHBIE MPOTrPaMMbl, U
OCHOBHBIX TnOJNOXKeHHW «CTparernm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTteruy 00yudeHus, BOCIUTAHUS U Pa3BUTHUSL O0YYAIOIIMXCA CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPEOOBAaHUM K YPOBHIO NOATOTOBKHU
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 oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumMuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
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
o0lmuX 1ened W MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
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
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHMOCBSI3U 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 KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs 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 LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEINIHONO BKJIOUEHHUA B KU3Hb COLUYMA, MPOAOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM 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 XHUMUHU.

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
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICTaBICHU O CTpoeHuHu BemlecTB. CBeAeHHs 00 H3y4yaeMbIX 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 HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro 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 METOJOJIOTHUECKUX MO3HUIIHM,



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

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUsAX, 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, PacKpblBalOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(OpPMALUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOYYAIOMIMXCA MHPOBO33PEHYECKONW OCHOBBI IS TOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SBJICHUH IIyTEM >3KCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (haKTaMU U  TEOPETUUECKUMU
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
oOy4Jaronmxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku uH(pOpMAaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS ONbITa MPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
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 MHUPOBOM 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 KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOpHEH
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, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
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
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs 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 peIIEHUS TPaKTUYECKHUX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HAaYEHUE MPUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

ajanTtanusl 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl DPAa3jIM4YHBIX BHJIOB
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
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
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 KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SYHEPTETUIYECKUX 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
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN o6sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero odpazoBaHusi, coctaBisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPKAHUE OBYUYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYecKOl XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHoBHbIE TOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAass CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBiaenue o kiaccUpuKaluu OopraHudyeckux BeuniecTB. HomeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJIEHUE, O0YTJIMBAHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeraH W 3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBA
(peakiuu 3amMelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psil. DTUIEH U IPOIUJIEH —
OpocTeiiliie NPEeACTaBUTENN aJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3ALIIH ), TOJyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). IlomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHue. Tomnyon:
cocmas, cmpoenue,  uauueckue U  XumMuueckue  ceolicmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIIEKAIKUMHA K
Pa3IMYHBIM KJ1accaM.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomykTbl
nepepaboTky He(pTH, UX NIPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITY. KameHHBIi
yToJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M WX IPEBPAILCHUA:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MOIEIMpPOBAaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOTHI: MOJyYeHUE ITHIIEHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncnenyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON M OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BojopoaHble CBs3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM yenoBeka. [[puMeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

deHom: CTpOCHHE MOJEKYJbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue denoua.

Anbaerugpl U kemouwvl. DopMaNbIETUl, alETAIBIACTUI: CTPOCHHUE,
busznyeckue U XUMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyYEHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb KUPOB.

YrneBompl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3NYECKUE U XMMHUYECKHUE CBOMICTBa (B3aUMOJECHCTBUE C




ruapokcuaom Meau(ll), okmcieHne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3blI), HaAXOXJECHHWE B MPHPOJE, MPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHHE Kpaxmania U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX NPEBPALLICHUN:
MpOBE/ICHHE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIMICPUHA C
ruapokcuom meau(ll)), anbaerunoB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeiicTBHEe Kkpaxmana C HOJOM),
IPOBEJCHHUE MMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KUCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkaluye opraHu4ecKue COeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE coelMHEHMs. llepBuuHas,
BTOpUYHAs U TpEeTUYHas CTPYyKTypa OeiakoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

DKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB MpH
HarpeBaHuM, IBETHHIC PEaKLUU OEJIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIsipHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJINMEPHU3ALUS U MOJTUKOHEHC ALK

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX NPEBPALLCHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsannst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIh30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(uKaius, NepuoIuyHOCTh, HAOII0ICHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONmorus: INHUILEBbIE MPOAYKTbI, OCHOBBI PAalMOHAIBHOIO IHWTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKHil 3iaeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoanyeckas cucTeMa XMMHYECKHUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoamdeckoid cuCTeMbl
xumudeckux snueMmeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJOXXHBIX BEHIECTB MO TPyIIaM U IepUoaM.
3HaYCHUE NIEPUOINUECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUIMYECKOU PELIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEEeCTBa B pacTBOPE.



Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TP XUMHYECKUX PEAKIIMSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jlelllarenbe.

OnekTponutuyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB [, U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpOB HA CKOPOCTH
XAMHUYECKOUN PEAKIUM.

PacuétHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUS «MACCOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (HA MpuMepe
KHCJIOpOoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
dbocdhopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpumeHeHnEe BaXXKHENUIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramisl. [lonoxenue merannos B [lepuoanyeckon cucteMe XUMHUUYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUYECKUI psAJl HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJiuil, KaJbLUM,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OO6mue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHsS] BEIIECTB M WX IPEBPAILCHHIA:
U3Y4YEHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pELICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJEHUE W OINUCAHWE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHUSA C PACTBOPaAMU
KHCJIOT U IEJI0YEeH, KAYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

PacuéTtel macchl BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMHSA U KM3Hb

Ponp xumumn B 0o0ecned4eHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MEAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUOUIAX  POMBIIUIEHHOTO
NOJIyYEHUS] BaXKHEHIINX BEILECTB.

UYeoBek B MHpPE BEIIECTB M MATEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuajbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuanbl sl 3JIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U MUHEPAJIbHbIE
ynoOpeHus.

XHUMHSLT W 30pPOBBE YEJIOBEKA: IPABHJIA HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOmed
HEOpraHW4ecKkol XuMuM B 11 Kiacce ocylecTBISETCS YEpE3 UCIIOIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIs1 OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKT, TMUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluus, NEpPUOAUYHOCTb, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, SBICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUM YpPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOcHCTeMma, Owochepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuUHEpABI, TOPHBIE TOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIC, TOTLIMBO,
peCypCHl.

TexHOmorusl: XMMHYECKAasi MPOMBIIUIEHHOCTb, METAJUIYPrus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJCTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHKA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIbTATBHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHS
OOy4aronMMHUCsL TMPOTpaMM  CpeHEro oOIero o0pa3oBaHusl (JIMYHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOUM st
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha yYPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4YME MOTUBAIIMU K O0yYEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOy4YaroluXcsi PYKOBOJCTBOBAThCSI B CBOEHU
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMeTa «XHUMUS» AOCTUTAlOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaromxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA IIO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aly MNPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

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 I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUU M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

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

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEILHOCTH,

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-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJbI);



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

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

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

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHHUKY
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
peLIeHus] BOIIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOJIb30BAHMS,

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

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOIHYECKON 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 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpYyKaloIeM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, 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 MaTepUaIbLHOW KYJIBTYPHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO dYJIeHA
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
IPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeCca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B PaziMUHbIX cepax MpoPecCuOHATbHON
NEATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDHI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOECHUS Y4EOHOIro MpeaMeTra «XuMus» Ha
YPOBHE CpeHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HauYuMble g (QOPMUPOBAHMS ~ MHPOBO33PEHUS  OOYydaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa U CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTue);

yHUBEpCalbHble y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbBIC
JIEUCTBYS B MIO3HABATEIIHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH UM  PETYJSTHBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHMpOBaTH W aKTyaIM3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTU C TOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMU NPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKKU TMOHSATUW W yCTAHABIMBATH MX B3aUMOCBS3b,



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 XUMUUA CHMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
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;

dbopMyIHUpPOBAThH 1EJIM U 3a/1a4W UCCIIEIOBAHMSI, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  MPOBEIICHHS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJCIIaHHON 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 HCTOYHHUKAX WHPoOpManuu (HAYy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTb;



(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;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYI0  (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 CUMBOJIBI, (hOpMyIibl, a00OpeBUATYPbI, HOMEHKIIATYPY;

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, (OPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OBilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, 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.

NPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHble pe3yiapTaThl OCBOEHHUSI Kypca «OpraHudeckas XUMUS)
OTPaXKaroT:

C()OPMUPOBAHHOCTh  INPEACTABIEHUHA O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KapTHUHBl MHUpPA, POJIM XHMHUU B II03HAHUU SIBJICHUM
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYyJbTyphl JIMYHOCTH, €&
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUs MPAKTUYECKUX 33134



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOIHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarole MOHATUS (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YTIJICPOAHBIM CKeneT, (yHKUMOHAIbHAS TpYIIa,
pangukai, U30MepHrs, U30MEpbl, TOMOJIOTUYECKUI psAll, TOMOJIOTH, YTIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpKAIIMEe COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XMMHUH, MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0e30MacHOM HCITOJIb30BAHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHUW BBISBISATh XAPAKTEPHBIE IMPU3HAKU TOHSTHI,
yYCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTraHUYECKUX COETMHEHMIA;

c(OpPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKUuH,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJICKHOCTh HM3YyUYECHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CoeIuHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIO0TA, CTEAPUHOBAsI KUCJIOTA, TIIH0K034,
bpyKTO3a, KpaxMal, LeJUII0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeniectB A. M. bytnepoBa aiis 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUsI; 3aKOH COXPAHEHHMS MACChl BEILECTB;



chOPMHPOBAHHOCT, ~ YMEHHMH  XapaKTepuU30BaThb  COCTaB, CTPOCHHUE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTUJIEH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMIHOYKCYCHAsI KUCIIOTA), WILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
Chipbsi (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX MepepaboTKU W
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WIIU IMPOJYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJB3YEMbIX B XUMUU TIPU U3YYCHHUH BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIOIATH TIpaBUJa MOJIb30BaHU XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATh W BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KaueCTBEHHBIC PEAKIMU OPTraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHM C TMpPaBWJIaMHU TEXHUKA OE30MaCHOCTH TMpHU OOpaIlIeHuHu C
BCIIECTBAMH M J1aOOpPATOPHBIM OOOpPYIOBaHUEM, TPEJACTABIATh PE3yJIBTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYCCKH AaHAM3UPOBATh XHUMHUYECKYFO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOLIEH MPUPOJHON Cpellbl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins juist 3anucu XMMHUYECKUX
dbopmy.

11 KUIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOIass U HeopraHudecKas
XUMHS» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposibl, B (GOPMUPOBAHMM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JJI pElISHUs MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aroMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMAUYECKAsl CBS3b
(koBaJIeHTHas, MOHHAsI, METAILTUYECKAs, BOJOPOAHAS ), KPUCTAIITMYECKAs PEIIETKa,
TUNBl ~ XUMHYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON pEeakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPHUU W 3aKOHbI (Teopus
AJIEKTPOJUTUYECKOU Aucconranuu, nepuoaudeckur 3akoH [[. M. Menpgeneesa,
3aKOH COXPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;

c(OpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIINE MOHATHS HPHU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,



cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACIEHHOMY Kiaccy/TpyIre
COEIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBHIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB 1-4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
110 nepuoaaM u rpynnaM [lepuoguuecko cucTeMbl XUMAUYECKUX 31eMEeHTOB []. 1.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPkKAaTh CYIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXJIY HEOpraHWYeCKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy W COCTaBY PEarupyroliux BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, Y4acTHIO KaTajau3aropa);

c(hOpPMHPOBAHHOCTh YMEHHMI COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIMii HOHHOTO 0OMEHA, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUeCTBEHHBI COCTAB Pa3JIMYHbIX HEOPTraHUYECKUX BEILECTB, pPAClNO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHH  pPACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jlelllatense);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUsSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi 10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1Ta0OpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON pEeakIluu,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU U JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3ACUCTBHSI HA OPraHU3M YEIOBEKA,;

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XuMHYeCKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM
Ne i/m Konrpoububie IIpakTHueckue (uudgposbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIEPeCypChl
Paznen 1.Teopernyeckue 0CHOBBI OPraHUYECKOH XUMHH
[Tpenmer opranmueckoii xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa

Hroro mo pazneny 3

Pa3znen 2.YriaeBoaopoanbl
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24 [TpupogHBIE HCTOYHUKH YTIIEBOOPOIOB 3 1

' U UX mepepaboTka
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3.1 Crnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1

' CnoxHbie dGUpbI
3.3 YrineBoasl 3 2

Hroro no pazneny 13
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMporpamMmbl

Ne i/

Koan4yecTBo 4acoB
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Konrposbnble IIpakTHyeckue

DJIeKTPOHHbIE
(undposbie)

padoThI padoThI o0pa3oBaTe/IbHbIEpPeCypChl
Pa3nen 1.TeopeTnuecKkueoCHOBHIXUMHH
Ctpoenue atomoB. [lepuoanueckuit
11 3akoH u Ilepnonnueckas cucrema 3
' XUMHYECKHX 3eMeHTOoB /1. M.
MenneneeBa
12 CrpoeHnue BelecTsa. 4
' MHuoroo0pasue BemecTB
1.3 XUMHYECKUE PEAKIINU 6 1 1
Htoro no pazneny 13
Pa3nen 2.Heopranuueckasixumusi
2.1 Merannsl
2.2 Hewmeranms 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pasznen 3.Xumus v :Ku3Hb
3.1 XuMus v )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero
padoThI padoTsbI
1 [Ipeamer opraHM4ecKo XUMHUH, €€ BO3SHUKHOBEHHUE, 1
pa3BUTHE U 3HAYCHUE
5 Teopust cTpoeHust OpraHMYecKuX CoeqMHEHnH A. M. 1
BytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o kaaccuUKauy OpraHMYECKUX
3 BemlecTB. HomeHkmarypa (cuctemaruyeckas) u 1
TPUBHAJIbHBIC HA3BAHUS OPTaHUUECKUX BEIIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTUYECKHUN P 1
5 MertaH ¥ 3TaH — HpocTelIIre NpeaAcTaBUTeNN 1
aJIKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUieH U IPONUJIeH — MPOCTEHIINE MPeICTaBUTENN 1
AJIKEHOB
3 [IpakTruueckas padora Ne 1. «Ilosmyuenue sTuneHa u 1 1
U3Y4YEHHE €r0 CBOMCTB)
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TosydyeHrne CHHTETUYECKOTO KayuyyKa U Pe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTHYECKHUU psAll. AIETUIIEH — IPOCTEUIINI 1
MIPe/ICTaBUTENb aJIKUHOB
11 Boruncnenus no ypaBHEHUIO XMMUUYECKON peaKIMU 1



12

ApeHbl: 0eH3011 U TOJTyoll. TOKCHYHOCTH apCHOB

I'eneTnueckas cBA3b YIia€eBogopoa0B,

13 MPUHAIISKAIINX K PAa3IMYHBIM KIaccam
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOAOB: MPUPOAHBIN

14 ra3 ¥ MonyTHbIC He(TSIHBIC Ta3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu
IIpupoHbIE UICTOYHUKH YIVIEBOIOPOAOB: IIPUPOHBIN

15 ra3 ¥ MonyTHbIE He(PTsHbIE ra3bl, HeQTh U TPOAYKTHI
e€ mepepaboTKu

16 Kontponbnas paboTa mo pazaerny «YTiaeBogopOab»

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U
sTanoi. BomopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIUIEPUH

19 DeHOI: CTPOCHHUE MOJICKYITBI, PU3NICCKUE H
XMMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaeruapl: GopMaIbACTHA U alleTAIbICTH]I.
AuetoH

91 OmHOOCHOBHEIE TIpEeNIbHBIC KaPOOHOBBIE KUCIIOTHI:
MypaBbHHASA U YKCyCHasI

99 ITpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOH KHCIIOTBI»

93 CreapuHOBasi U OJIEMHOBAS KUCIIOTHI, KaK
MPEJICTAaBUTENH BBICIIUX KapOOHOBBIX KHUCIOT

24 MpbITa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOlIEe ACHCTBUE

o5 CroxHble 3(upbI KaK MPOU3BOHBIE KAPOOHOBBIX

KUCIOT. ['Mapoan3 cliokHbIX 3(hHUPOB




XKupsl: ruponan3, npuMeHeHue, OuoornyecKas

26 1
POJIb JKUPOB

97 VYraeBosl: cocTaB, Kiaccuukanus. Baxuneimme 1
MPEJCTaBUTENHN: TII0K03a, (PpyKTO3a, caxaposa

28 Kpaxman u nemntosno3a Kak IpupoIHbIEC MOJTUMEPHI 1
KonTponpHas padboTa mo pazueny

29 «Kucnopoacoaepxaiire opraHuuecKme 1
coeauHeHus»/ Beepoccuiickas mpoBepoydHas padoTa
OOm1ast XxapaKTEepUCTHKA a30TCOACPIKALIIX

30 OpraHuvecKux coenuHennii / Becepoccuiickas 1
poBepouHas paboTa

31 AMUHBI: METUJIAMHUH U aHUJIMH 1
AMUHOKHUCIIOTHI KaK aM(OTEPHBIC OPTaHUYCCKUE

39 COCIMHEHUS, UX OMOJIOrHYeCcKOe 3HAUCHHE. 1
Ilentuasl. benku kak pUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

33 OCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX 1
COeMHEHU I

34 OcHOBHBIE METOBI CHHTE3a BRICOKOMOJIEKYISPHBIX 1
coennHeHui. [imacTtmMacesl, kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTyparus aTOMOB

Ilepuonnueckuii 3akoH u [lepronuueckas cuctema
XuMHYeCKHuX 31eMeHToB /1. . MeHaeneeBa, ux CBI3b
C COBPEMEHHOM T€OpHUE CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX
3JIEMEHTOB M UX CO€AMHEHUH 1O TPYIIaM U
neprojaM. 3Ha4Ye€HUE MEPUOIUUECKOT0 3aKOHA 1
CHCTEMBI XUMHYECKUX d1eMeHTOB J[.11. MeHaeneeBa
B Pa3BUTUU HAYKU

Crpoenue BemniecTBa. XMMHUUYECKasi CBSA3b, €€ BUBL

MeXaHU3Mbl 00pPa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cBs3b

BanentHocTb. DnekTpooTpuiatenbHOCTh. CTEneHb
oKucIeHus. BelecTBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOECHHUS

ITonsiTue o aucnepcHbIx cucteMax. CTUHHBIE U
KOJUTOMHBIE pacTBOPBL. MaccoBas 10151 BEIIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX
COeMHEHUN. | 'eHeTnYecKas CBsI3b HEOPraHUUECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Krnaccudukanus XuMH4eCKUX peakiuii B




HEOPraHMYECKOM U OpraHM4eCcKON XUMHUHU. 3aKOH
COXPAHEHHUs MacCChl BEIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] SHEPTUN IPA XUMHYECKHUX PEAKIHAX

10

11

CkopocTtb peakiu. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECHUE

[TpakTrueckas padota Ne 1. « BiusiHue pa3inaHbIx
(bakTOpOB Ha CKOPOCTh XUMHUYECKON peaKinmu»

DnekTpoauTnueckas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zateie (PH) pactBopa.
PeakumunonHoroooOMeHa. ['uapom3opraHuyeckux u
HEOPraHMYECKUXBEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTre 00 AIEKTPOIIM3E PACIIIIABOB U PACTBOPOB
cojei

13

14

15

KonTponpHas padota no pazgeny «Teopernueckue
OCHOBBI XUMHUN))

Merannsl, ux nojoxenue B [lepuognueckoit
cucreMe xuMmudeckux saemeHToB /. 1. MenaeneeBa
1 0COOEHHOCTH CTpoeHust aToMoB. Oo1ue
¢du3nYecKue CBONCTBAa METAJIIOB

CrnaBbel METaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEHUH MeTalIoB

16

XuUMHUYecKre CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUA, MAaTHAN, ATFOMUHHAN) ¥ UX
COE€IUHEHMI

17

18

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHNN

XHUMHUYECKHE CBOMCTBA IIWHKAa, XKCJIC3a U UX




COEeIUHEHUI

[TpakTrueckas padota Ne 2. "Pemenue

19 AKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «MeTtamiabi»"
Hewmeramibl, ux nonoxenue B [leproanueckoi

20 cucteMe xuMuaeckux sneMenToB Jl. M. MenaeneeBa
1 0COOEHHOCTH CTPOEHUS aTOMOB
®u3nyecKkue CBOWCTBAa HEMETAIIIOB. AJIIOTPONUS

21 HEMETaJUIOB (Ha IpUMEPE KUCTIOpoa, CEPHI,
docdopa u yranepoaa)

99 XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI U UX
COCIUHCHHI

93 XHUMHYECKUEe CBOMCTBA a30Ta, hochopa u ux
COCIMHEHUN

24 XHUMHYECKUE CBOMCTBA yIIIepoJ1a, KPEMHUSA U UX
COCIMHEHUN

o5 IIprumeHeHne BaXKHEUIINX HEMETAIOB U UX
COeTMHEHNN
O0o001IeHNEe U CHCTEMAaTH3alIHsl 3HAHUH 110 TEME

26 «Hewmerannby. Beluncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIIUNA U TEPMOXUMUUYECKHUE PACUETHI

97 [TpakTuyeckas padora Ne 3. «Pemenne
SKCHEPUMEHTAIBHBIX 3a7a4 1o TeMe "Hemeramibr"»

28 KoHnTtponbHas pabota mo Temam «MeTaisn u
«HemeTamisn)

29 Heoprannueckue u opraHu4ecKue KUCIOTHI.
Heoprannueckue 1 OpraHm4eckue OCHOBAHUS

30 AmMoTepHbIe HEOpraHUYECKHE U OPTraHUYECKUe

coequHeHMs. ['eHeTnueckas CBsI3b HCOPTaHUYCCKUX U




OpTraHU4YCCKUX BCIICCTB

Poinp xuMun B o0ecnieueHun BKOHOFquCKOﬁ,

31 YHEPreTHYECKOM M MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
39 [IpencraBienus 006 0OIUX Hay‘IHBIXvaI/IHI_[I/IHaX 1
MPOMBIIIJICHHOTO MTOJIyYEHHS BAXKHEHIITNX BEIICCTB
33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 XHUMHS U 3J0POBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koanposepsiemorope3yjibTaTa

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro
001ero ooOpazoBaHus

TeopeTnueckneoCHOBBIOPIraHUUECKONXUMUN

CdopMUpPOBAaHHOCTD MPEICTABICHHA O XUMHUYECKOU
COCTABJISIIOIIEH €CTECTBEHHOHAY4YHOM KApTUHBI MHPA,
poJIi XMMHMHM B T[IO3HAHUM SIBJICHUWA MPUPOIBI, B
(GbOpMUPOBAHUN MBIIICHUS U KYJIbTYpPbl JIUYHOCTH, €€
(YHKIMOHAJIBHOW TI'PAaMOTHOCTH, HEOOXOJUMOM JuIs
pelieHuss MPaKTHUYECKUMX 3a4a4 M DKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 30POBBIO H
MIPUPOJHON cpene

Bnanenue cucremMoll XMMHUYECKMX 3HAHHUM, KOTOpast
BKJIIOUAET: OCHOBOIIOJIATaloIINe TMOHATUS (MOJIeKyJa,
BAJICHTHOCTb,  JJIEKTPOOTPHULIATENIBHOCTh,  CTEIEHb
OKHUCIJICHHSI, XHUMHYECKas CBsI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00BEM, yIJEpOJIHBIH  CKeJeT,
byHKIIMOHANbHAS  Tpynma, pagukal, HU30Mepus,
H30MEpBHI, TOMOJIOTUYECKUM  psl, TOMOJIOTH,
YIJIEBOJOPOABI,  KHCIOPOA- M a30TCOJEp Kallue
COEIMHEHUS, OHOJOTUYEeCKH AaKTHUBHBIE BeIIeCTBa
(yrneBoabl, JKHUpBL, O€NKH), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS); TEOPUU U 3aKOHBI (TEOPUs XMMUYECKOTO
cTpoeHus opranmueckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHH SI3BIK  XUMUH,
(aKkTOIOTUUECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe,
MOJIyYE€HUN " 6e30macHOM MCIIOJIb30BaHUN
BAKHEUILIMX  HEOPraHMYECKUX U  OPraHUYecKHX
BEUIECTB B OBITY M TPAKTUYECKOW JEeSATEIbHOCTH

YCJIO0BEKa

1.3

CdopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTepHBIE
MpPU3HAKW MOHATUN, YCTAaHABIMBATh UX B3aWMOCBS3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIHC IIOHATHUA npu




ONMCAHUU COCTaBa, CTPOEHUS M IPEBpaALICHUM

OPraHUYECKUX COCTUHEHUI

1.4

1.5

c(hOpMUPOBAHHOCTHYMEHU HCIIOJIb30BaTh
XUMHYECKYIO CHUMBOJIMKY JUISL COCTABJICHUS
MOJICKYJSIPHBIX U CTPYKTYPHBIX  (pa3BEpHYTOi,
COKpamEéHHoN) (opMyn OpPraHUYECKUX BEIIECTB H
YPAaBHECHUN XHMHUYECKUX PEAKIUH, H3roTaBIUBATh
MOJEIM MOJIEKYJ OpPraHMYE€CKHX BEUIECTB  JUIS
WJUTFOCTPALIMN UX XUMUYECKOTO U IPOCTPAaHCTBEHHOIO

CTPOCHHA

CdopmMupoBaHHOCTD YMEHHH yCTaHaBJIMBATh
MIPUHA]JICKHOCTh M3yUYECHHBIX OPTAaHHMYECKUX BEIICCTB
M0 UX COCTAaBY M CTPOCHUIO K ONPENEIEHHOMY KIIAcCy
(rpymme) coenvHEHUN (YTIeBOAOPOABI, KHUCIOPOA U
a30TCO/ICPIKAIINE COCTUHCHHUS, BRICOKOMOJICKYJISIPHBIC
COCITUHEHUS ), JaBaTh UM HA3BaHUS o

cucrematrueckoit Homenkinarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCT,  YMEHHUS  OMPEACNATh  BHUJBI
XUMHUYECKOW CBSI3U B OPraHUYECKHX COCIUHEHUSIX

(omMHapHBIE U KpaTHBIE)

1.6

CdopMUpOBaHHOCTh YMEHUS MPUMEHSTH: MOJTO0KECHHS
TEOPUM CTPOEHUsI OpraHuyeckux BemecTs A.M.
ByTtnepoBa myis 0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAHCHUS MACChI BCHICCTB

2.1

YrneBoopoibl. Kucnoponcoaep:xarne Hu
a30TcoepKale OpraHUYEeCcKUe COEIMHEHUS.

BLICOI(OMOJ'IGI(YJ'IHPHLICCOCI[I/IHCHI/I}I

CdopmupoBaHHOCTH yYMEHUH MIPUBOIUTH
TPUBUAJIbHBIE HA3BaHUS OTIEJIbHBIX OPraHUYECKUX
BEIIECTB (3THNEH, MIPOIUJIEH, aleTUJIEH,
STUJICHIJIMKONb, TIHLEPHH, (eHod, (opMalbIerus,
areTaibleru], MypaBbUHAs KHUCIIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KHUCJIOTa, CTEAPUHOBAs KHUCIIOTA,

TJTI0K03a, PpyKTO3a, KpaxMal, MeJTi0I103a, TIIUIIHNH )

2.2

CdopMHupoOBaHHOCTH YMEHHI XapakTepHU30BaTh
COCTaB, CTpOCHHE, (U3NYECKHEe U XUMHYECKHE

CBOMCTBA THUITMYHBIX HpCIICTaBI/ITeJIeﬁ PAa3JINIHBIX




KJIAaCCOB OpPraHMYeCKHUX BEIISCTB (MeTaH, JTaH,
STWJICH,  MNPONWJIEH,  aleTWwieH, OyraaueH-1,3,
MeTuaOyTagueH-1,3, O€H30J, METaHOJ, OSTaHOJI,
STHJICHIJIMKONb, TJIAIEPUH, (EHOM, aleTalbIer ]I,
MypaBbHHAsI U YKCYCHasi KMCJIOTBI, TJIF0OK03a, Kpaxmall,

LIEJUTI0J103a, aMUHOYKCYCHAs KUCJIO0TA)

2.3

CdopmupoBanHOCTH YMEHUSA HJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTEAMU PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEILECTB YPaBHEHUSAMHU COOTBETCTBYHOILIUX

XUMHUYCCKUX peaKHI/If/'I C HUCIIOJIB30BaHHEM

CTPYKTYPHBIX (hOpMYIT

2.4

3.1

3.2

CdopMUpOBaHHOCTE  YMEHUS XapaKTepr30BaTh
UCTOYHUKH  YTJICBOJOPOJAHOTO  ChIpbS  (HE]TBH,
MPUPOJHBIN Ta3, yroip), CIOCOOBI UX NepepaboTKu U

MPaKTUYECKOE MTPUMEHEHHE MTPOIYKTOB MepepadboTKu
XUMHS U KU3Hb. PacuéThl

ChopMHpPOBAaHHOCT, yYMEHHH BJIQJE€Th CHUCTEMOU
3HaHU 00 OCHOBHBIX METOJaX HAyYHOTO IO3HAHUS,
HCIIOJIB3YEMBIX B XMMHUHM NpPU HM3YYEHHUHM BEIIECTB M
XUMHUYECKUX SIBICHUI (HaOMIoJeHne, W3MepeHue,
AKCIIEPUMEHT, MOJICIUPOBAHUE), HCIIOJIb30BaTh
CHUCTEMHBIE XWMHUYECKHE 3HAHUS U1 TPUHATHUS
pelIeHii B KOHKPETHBIX >KMU3HEHHBIX CHUTYalUsX,

CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

ChopMupoBaHHOCTH yMEHUH COOIIOAATH MpaBHIIA
MOJIb30BaHUs XMMUYECKON TOCYJIOW U J1abopaTOpHBIM
o0opyaoBaHHEM, a Takke IMpaBuia oOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C MHHCTPYKHOUAMU I10

BBITIOJTHCHH IO J'Ia60paT0pHBIX XHUMHWYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCT, ~ YMEHHH  MJIAaHMpPOBAaTh U
BBINOJIHATh XUMHUECKUI IKCIIEPUMEHT (TIpEBpaLCHHUs
OpPTraHMYECKHUX BEIIECTB MPH HATPEBAHUH, IOIyUYCHUE
STWIEHA W W3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakIMM OpPraHMYeCKUX  BEIIECTB, JCHATypauus
O€JIKOB MpPU HArPEeBaHUU, [IBETHBIC PEAKLIUU OCIKOB) B
COOTBETCTBUH C NPABWJIAMH TEXHHUKH O€30MacCHOCTH

npu oOpalieHuu C BeHeCTBaMU W JaOOpaTOPHBIM




3.4

3.5

000py0BaHUEM; MIPEACTABIISTH pe3ybTaTh
XAMHYECKOTO JKCIEpUMEHTa B (opMme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peaxuuit u

(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB

CdopMUPOBAaHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsIM (Maccel, 00BEMa,
KOJIMYECTBA WCXOJHOTO BEIIEeCTBA WJIM MPOIYKTa
peaKIuu MO M3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 HCXOJHBIX BEIIECTB WM MPOIYKTOB
PEaKIIVM)

CdopMHpOBaHHOCTH yMEHUI KPUTHYECKH
AHATM3UPOBATH XUMHYCCKYIO MH(OPMALIHIO,
MOJIy9aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHbopMaiuu, cetb THTepHET U Ipyrue)

3.6

11 KJIACC

KoanposepsiemoropesysibtaTta

CdopMUpOBaHHOCTh YMEHHI COOJIOIATh IpaBUiIa
HKOJIOTMUYECKHU 11eJIeCO00Pa3HOro MOBEICHUSI B OBITY U
TPYZAOBOH JEATEIBHOCTH B LEISAX COXPAHEHUSI CBOETO
3I0pOBbS M OKPYXArolEd IPUPOJHOM  Cpenbl,
OCO3HaBaTh OMNACHOCTb BO3JEWUCTBUS Ha JKUBBIC
OpraHU3MBbl ONPEICIEHHBIX OPraHUYECKUX BEUIECTB,
noHnMmas cMelcn  mnokasarens IIJIK  (mpeaenbHO
JOTTYCTUMOW KOHLIEHTpPALIMK), MOACHATh Ha MpUMepax
CrocoObl  YMEHBUIEHHS] W NIPEJOTBpAIICHHUS HUX

BpPEAHOT'O BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrpaMMBbI CPEAHEro
0011ero oopa3oBaHus

1 TeopeTHYeCKNEOCHOBBIX UMUK
Brnanenve cucreMol XUMUYECKHMX 3HAHHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XUMHYECKHA
11 AJIEMEHT, aTOM, JJIEKTPOHHAas 000JI04Ka aToma, S-, p-, d-

DIIEKTPOHHBIE OpOWTANM aTOMOB, WOH, MOJEKYyJa,
BAJICHTHOCTh,  JJIEKTPOOTPUIATETFHOCTh,  CTEIEHBb

OKHCJICHUS, XUMHNYECKaA CBA3b, MOJIb, MOJIAPHAas Macca,




MOJISIPHBI 00BEM, KpUCTAIUTMYECKAsl PENIETKa, THITBI
XUMHYECKHUX peakuuii (oxuCIUTENBHO-
BOCCTAHOBUTENBHBIC, 3K30- M  SHIOTEPMHYECKHE,
peakiMu HOHHOrO OOMEHa), PacTBOpP, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, BJIEKTPOJIUTUYECKAs JUCCOLMALMS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOU
peaKiMy, XUMUYECKOE paBHOBECHE); TEOPUH U 3aKOHBI
(Teopust ANEKTPOIIUTUYECKON JUCCOLIMALINH,
Ilepuoguueckuii 3axkon .M. MeHnneneeBa, 3aKkoH
COXpaHEeHMsI Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3BIK  XUMHUH, (AKTOJIOTHUECKUE
CBEJICHUSI O CBOICTBaX, COCTaBe, IIOJYyYEHUU U
0e3onmacHOM WCIOJIb30BaHUU BOKHEHTIINX
HEOPTraHUYECKUX BEMIECTB B OBITY M IMPAKTUICCKOM

JCATCIIbHOCTHU YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHHI BBISBISATH XapaKTepHBIE
NpU3HAKA W B3aUMOCBS3b HW3YYECHHBIX IOHATHIA,
MPUMEHATh  COOTBETCTBYIOIIME  TOHSATHS  TIpH
OMHUCAaHWUU CTPOCHHUSI M CBOMCTB HEOPTraHWYECKHX
BEIIECTB U WX NPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUN c MOHITHSIMH u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEAMETOB

1.3

Brianenre OCHOBHBIMU METOJIJaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XWMHUYECKHX SIBJICHUU (HaOI0/IeHue,

HU3MCPCHUC, SKCTICPUMCHT, MOI{CJIHpOBaHI/Ie)

1.4

1.5

CdopMHupoBaHHOCTH YMEHUH OIPEIEIISITh
BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO COCTaBa, BUJL
XUMHYECKON CBSI3H (koBaneHTHAs, HMOHHas,
MeTaJIJTN4ecKasi, BOJOPOAHAs) B COCIWHEHUSX, THII
KPHUCTAJUIMYECKOM PELIETKH KOHKPETHOTO BELIECTBA

(aToMHast, MOJIEKYJISIpHAS, HOHHASI, METAJITMYIECKAsT )
CdopMUpOBaHHOCTh yYMEHHIN OMPEACISATh XapakTep
cpelpl B BOJHBIX pacTBOpax HEOPTaHUYECKUX

COeIUHEHNN

1.6

ChopMHpPOBAaHHOCT,  yMEHHS  KJIacCHU(UIIMPOBATH

XUMHUYCCKUE PCAKIUKW TII0 Pa3jIMYHbIM IIpHU3HAKaM




1.7

(4KCiy ¥ cOCTaBy pearupyrolinuX BEIIECTB, TEILIOBOMY
s dekTy peaknuu, U3MEHEHHUIO CTETICHEH OKHCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEAaKIMH,  y4YacTHIO

KaTaju3aTopa)

CdopMUpOBaHHOCTh YMEHHI COCTaBISTH YpaBHEHUS
peaklMil pa3IMYHbIX TUIIOB, MOJHBIE U COKpAIIEHHbIE
YpaBHEHUS pEaKIWii HOHHOTO OOMEHa, YYUTHIBAS

YCIJIOBUS, IIPA KOTOPBIX 3TU PEAKLUU UAYT JO KOHLA

1.8

ChopMupoBaHHOCTH YMEHHH TPOBOIUTH PEAKIIHH,
MOATBEPKIAIOIIUE KAYECTBEHHBIM COCTAB pa3IU4HbIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OIIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIME B BOAHBIX PAaCTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH pPacCKpHIBATh CYIIHOCTH
OKHCJIMTEIbHO-BOCCTAHOBUTEITLHBIX peakuuii
MOCPEJICTBOM COCTAaBJICHUS dJEKTPOHHOro OajaHca
ATUX PEaKIUH

CdopMupoBaHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTD
CKOPOCTH XHMHYECKOW peaKUWh OT Pa3IMYHbIX

¢dakTopoB

1.11

CdopMupoBaHHOCTh YMEHUH OOBSICHITH XapakTep
CMEIIEHNs XMMHUYECKOTO paBHOBECUS B 3aBUCHMOCTH

oT BHemrHero Bo3aeiicTBus (mpunnui Jlelllarense)

061.[[8.5{ 1 HCOPIraHUYCCKAAXUMUS

2.1

CdopMupoBaHHOCTh YMEHUH PaCKpBIBATH CMBICI
Ilepuonuueckoro 3akonHa J[.M. MenneneeBa u
JIEMOHCTPHUPOBATh €ro CHUCTEMAaTU3UPYIOILYIO,

O0O0BSCHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIIUU

2.2

CdopmMupoBaHHOCTD YMEHUU XapakTepu30BaTh
AIEKTPOHHOE CTpOECHUE aTOMOB  XHMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoguyeckoil cuctemsl
XHMHYECKHUX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3Ys  MOHATHS  «S-, P-, d-35eKTpOHHBIE
opOuTamm», «IHEPTeTHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XHWMHYECKHX
AJIEMEHTOB U UX COCAWHEHUH M0 MEPUOJaM U TPYyIIIamM
Ilepuoauyueckoil CUCTEMBbl XUMHYECKHX DJIEMEHTOB

J.. MenneneeBa




2.3

ChopMupoBaHHOCT, ~ YMEHHMH  XapaKTepHU30BaTh
(onuceIBaTh) o0mue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HOJATBEPXK/IaTh CYLIECTBOBAaHME TI'C€HETUYECKOH CBS3U
MEXJly HEOPraHWYECKMMH BELIECTBAMHU C I1OMOILBIO

YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLUN

2.4

CdopmMupoBaHHOCTH yMEHUH yCTaHaBJIMBATh
MPUHAJICKHOCTh HEOPTaHWYECKUX BEHIECTB MO WX
COCTaBy K oOmpeAeiéHHOMY  Kkiaccy  (Tpyrme)
COCMHEHUHN (MPOCThIE BEIIECTBA — METALIBI U
HEMETAJUIbl,  OKCHJbI, = OCHOBAaHHS,  KHCJIOTHI,

amM(pOTepHBIC THAPOKCHUJIBI, COJIN)

2.5

2.6

2.7

CdopmupoBanHOCTH YMEHUH HCII0JIb30BATh
XMUMUYECKYI0 CHUMBOJMKY Ul COCTaBiIeHHUsA (opmyi
BEIIECTB M YPAaBHEHUH XUMHUYECKUX  PpEaKIHi,
cucrematnueckyro  Homenkmarypy (IUPAC) wu
TPUBUAIbHBIE HA3BaHUS OT/AEIbHBIX HEOPraHMUYECKUX
BellecTB (yrapHblii Tra3, YIJIEKHCIBIA ra3, aMMHaK,
rameéHasl U3BeCTb, HeTaléHas U3BECTh, ITUThEBasl COJa,

MUPUT U ApYyTHUE)

ChopMupoBaHHOCT, ~ YMEHMH  XapaKTepU30BaThb
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOJATBEPXKJIaTh CYIIECTBOBAHUE TI'€HETUYECKOM CBS3H
MEXJly HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO

YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUN

ChopMupoBaHHOCT, ~ YMEHHH  IUIAHUPOBAaTh U
BBITTOJTHATh XUMHUYECKUH IKCIEPUMEHT (pasiioKeHHe
NEepOKCHIa BOJOpPOJAa B IMPHCYTCTBUM KaTaau3aTopa,
OIIpEeJIeNIEHNE CPeIbl PACTBOPOB BELIECTB C TOMOIBIO
YHHBEPCAITFHOTO HMHIUKATOPA, BIMSHUE Pa3JIMIHBIX
(GakTOpOB HAa CKOPOCTh XHMHUYECKOH PEaKIIHH,
peaKkIMy MOHHOTO 0OOMEHa, KaUeCTBEHHBIE PEaKIMK Ha
cynbdar-, kapOOHAT- M XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHSI, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad II0
temaM «Mertamiey U «HemeTamisr») B COOTBETCTBHU
C IIpaBUJIAMU TEXHHUKH 0€30MacHOCTH MpHU 00paleHUN

C BeIIeCTBAaMH M JIaOOPaTOPHBIM 000pYyIOBaHUEM;




2.8

IIPEJICTaBIISITh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMeHTa B  (GopMe  3aluCH  ypaBHEHHU
COOTBETCTBYIOIIUX  peakiuuii u  ¢GopMyJIupoBaTh

BBIBOJIbI HA OCHOBEC 3TUX PE3YyJIbTATOB

CdopMupoBaHHOCTh YMEHHI CcOONMIOIATh IMpaBUiIa
MOJIb30BAHUS XUMHYECKON MOCYZ0N U 1a00paTOpHBIM
o0opyJIOBaHHMEM, a TaKkKe IMpaBHia OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU TIO

BBITIOJTHCHHU IO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKkTepu30BaTh
XUMHUYECKHE  TPOIECChl, JieXKallhue B  OCHOBE
MPOMBIIUICHHOTO  TIOJIYYEHHUS  CEPHOM  KHUCJIOTHI,
aMMHaKa, a TaKKe c(hOpMUPOBAHHOCTH
npelcTaBieHuid 00 OOIUX Hay4HBIX MPUHIMIAX U
HKOJIOTHYECKUX npobiemMax XUMHYECKOT0

IIPOM3BOJICTBA

XuMUs U )KU3Hb. PacuéTel

ChopMHUpPOBAHHOCTh TIPEACTABICHUN O XUMHUUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHpA,
poJii XMMHMHM B TIO3HAHWM SIBIIGHUW TMPUPOIBI, B
(GbOpMUPOBAHUN MBIIIIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(YHKIIMOHAJIBHOW T'PAMOTHOCTH, HEOOXOIUMOW MJis
pelieHusl MPaKTHYECKUX 3aJa4 M IKOJOTUYECKU
000OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHON Ccpeie

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH
aHAIU3UPOBATH XUMHUYECKYIO nH(pOpMaLIHIO,
MOJIy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeIcTBa

MaccoBOM KOMMYHHUKAIMH, CE€Th VIHTepHET U Apyrue)

3.3

ChopMHUpOBaHHOCT, yMEHUN COOJIO/IAaTh MpaBHIIa
HKOJIOTMUYECKH 11eNIeCO00Pa3HOr0 TOBEICHUS B OBITY H
TPYIOBOM JIEATEILHOCTH B IIEJIAX COXPAHEHHS CBOETO

310POBbS U OKPY KAIOLLEH ITPUPOJHOU Cpebl

3.4

Oco3HaBaTh OMNACHOCTH BO3JCHUCTBUS Ha JKUBEHIC
OpTraHHU3MbI Ol'IpeI[eJ'IéHHI)IX B€IICCTB, ITOHKUMAasi CMbICJI

nokazatenst [1JIK, mosicHATh Ha mpuMepax CIocoObI




YMCHbBIICHUA W NPCAOTBPAIICHHUA HUX BpPCAHOIO

BO3JECHCTBUS Ha OPTAaHU3M UYEJIOBEKA

3.5

ChopMupoBaHHOCTH YMEHHIA MTPOBOIUTH BHIYUCICHUS
C HCHOJb30BAaHUEM IIOHATUS  «MaccoBas  J10JId
BEIIeCTBA B PacTBOpe», 0ObEMHBIX OTHOLICHHI Tra3oB
IIpU XUMHUYECKUX PEaKUUAX, MacChl BEUIECTBA WJIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEUIECTBA,
Macce Wid OO0BbEMY OIHOTO M3 YYaCTBYIOIIUX B
peaKkiuu BEIIeCTB, TEIUIOBOro 3(ddexra peakuuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEUIECTB,

MNpEeBpaAlICHUA U COXPAaHCHHWA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMmbliidjieMeHTCOEPKAHUS

1

TeopeTnueckneoCHOBBIOPIraHUYECKONXUMUN

11

1.2

1.3

IIpenmer opraHmyeckoil XUMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAYCHHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MarepuaioB. Teopus CTpOEHUsS OpPraHUYEeCKUX
coenuHeHuit A.M. BytiiepoBa, €€ OCHOBHBIE MOJI0KEHUS

CtpykTypHble (OpMYIIBI OpraHUYEeCKHX BeHIecTB. [OMonorus, H30Mepus.
XuMHUEcKasi CBA3b B OpPraHUYECKUX COCOUHEHUAX — OJUHAPHBIE W KpaTHBIE
cBs3u. [IpescraBieHne okacCHPUKATMHOPTAHHIECKUXBEIICCTB

Homenknarypa opraHu4eckux COEIMHEHUH (CHUCTeMaTuyeckas) U TpUBHUAJIbHBIC

Ha3BaHUS BaXKHEUIIINX HpeIlCTaBHTCJIeﬁ KJIaCCOB OPraHM4CCKNX BCHICCTB

YrieBo1opoasl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKU psia. MeTaH u 3TaH — npocTeime
NPEJCTaBUTENIN AJIKAaHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXOKIACHUC B IPUPOJAEL, MMOJITYUYCHNEC U IPUMCHCHUC

2.2

ANKeHBI: cocTaB U CTPOCHHUC, TOMOJIOTUYECKUI pAA. OTUjieH " MMPpONUJICH —
HpOCTGfIH.IPIC MMPEACTAaBUTCIIN AJIKCHOB: (I)I/BI/I‘-ICCKI/IG U XHUMHUYECKHE CBOMCTBA
(peaKHI/II/I THAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApaTalWM, OKHCICHHA H

HOHI/IMepI/I3aHI/II/I), MOJIYUCHUC U IPUMCHCHUC

2.3

Ankanuensl: OyrtanueH-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOIiCcTBa (peakuust HOJMMEPHU3aLIHN).

HOJ'Iy‘-ICHI/ICCI/IHTCTI/I‘-IGCKOFOKay‘-IyKa H PC3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUM psia. AUETHSIeH —
OpOCTEHIIMKA TpPEJCTaBUTENb AJKMHOB: COCTaB, CTpOeHHue, (uznueckue u
XUMHYECKHE CBOMCTBA (peakluu TUIPUPOBAHMS, FaIOT€HUPOBAHUS, THIpATAllUH,

TOpeHUs), MOJIy4eHNEe U IPUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHHe, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(peakuy raJoreHupoBaHMs U HUTPOBAHUSA), TOJYyUYEHHE U IpUMeHeHue. Tomyour:
cocTaB, CTpoeHHe, (¢u3MYecKue M XHMHUYECKHE CBOicTBa  (peakuuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUs), IOJyYE€HUE U IpuUMeHEHHe. TOKCHMYHOCTH
apeHoB. ['eHeTmueckas CBA3b MEXKIY YIJIEBOAOPOAAMHU, NPUHAAICKAIIUMHU K

Ppa3InuYHBIM KJ1acCaM

2.6

[TpuponHble UCTOYHUKH YTIeBOA0poaA0B. [IprpoaHblil ra3 u MomyTHbIe HEPTIHBIE




3.1

ra3el. Hedts u €€ mpoucxoxaeHue. CrocoObl nepepadoTku HEe(TH: MEPEroHKa,
KPEKUHT (TEPMUYECKUN, KaTAIUTHYECKUH), muponu3. llpomykTsl mepepaboTku
He(TH, MX NPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHblilyronp u

MPOIYKThIEronepepadoTKu
KucnopoconepxanmeopranndecKuecoeJuHEHUS

[IpenenbHBIe OTHOATOMHBIE CIIUPTHI. METaHO M 3TaHOI: CTpOeHUE, PU3HUCCKUE
u XUMHUECKHE CBOMCTBA (peakiuu c AKTUBHBIMH MeTajJlaMH,
rajioreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEeHHE. BoIopojHbie CBSI3U MEXAY
MOJIEKYJIaMH CHUPTOB. [[eficTBUE MeTaHOJa M 3TaHOJIa Ha OPraHU3M YeJIOBEKa.
MHOr0aToMHBIE CIIUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTpOeHUe, (PU3UIYECKUEe U
XUMUYECKHE CBOMCTBAa  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMH  METaJUIAMU,
KadecTBEHHAS peaxkuus Ha MHOT'0aTOMHEBIE CITUPTHI).

I[eﬁCTBHCHaOpFaHHSM‘ICHOBeKa. HpI/IMeHeHI/IeFHI/IHepI/IHa W 3TUJICHTJIMKOJIA

3.2

®eHoJI:  CTPOCHHE MOJICKYJbl, (QU3NUYECKHE U XHUMHUYECKHE CBOICTBA.

TokcuunoctbdeHnona. [Ipumenenuedenomna

3.3

3.4

3.5

3.6

Anpaeruapl 1 KeTOHbl. DOpMabIETHI, aleTalbIeTHa: CTpOoeHUe, (PU3UIECKUe 1
XUMHYECKHE CBOWCTBA (peaklMU OKUCIICHHS M BOCCTAHOBIICHHUS, KaYECTBEHHBIC

peakuun), noxy4eHne u NpuMeHeHue

OnHOOCHOBHBIE MpeJieNibHble KapOOHOBbIE KHUCIOTH.. MypaBbHHAs W YKCyCHas
KHUCJIOTBI: CTpOEHHUE, PU3NYECKUE U XMMHUYECKHE CBOMCTBA (CBOICTBaA, 00IIMeE [
Kjlacca KHMCIIOT, peakuusi »Tepudukanuu), TMOJy4eHHEe U IPUMEHEHUE.
CreapuHOoBas U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JeficTBHE

CrnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
3(HpOB. Kupsr. I'maponus AKHUPOB. [IpumeHeHnexupoB.

buonornueckasposibXupoB

YrneBonpl: cocTaB, Kiaccupukamusi yrieBoaoB (MOHO-, TU- U TIOJUCAXAPHUIBI).
['moko3a — mpocTedmuii MoOHOcaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIBL,
du3rueckre U XuMHYECKHEe CBOMCTBa (B3aumMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHa4YHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBieHue,
OpOo’KeHHE TJIIOKO3bl), HAaXOXAEHHE B MpPHUpPOJE, NMpUMEHEHHe, Ouosoruyeckas
posb. @otocunTe3. OpykTo3a Kak U3oMep IIOKOo3bl. Kpaxman u nemnono3a Kak
npupoaHbie noaumepbl. CTpoeHHe Kpaxmajla M Le/UIroo3bl. Pusndeckue u

XMMHYECKHE CBOMCTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAsl PEAKIUS C HOJ0M)

A30TCcoaepKaAIMEeOPTraHnYECKUECOETUHEHUS

4.1

AMUHOKHCIIOTHI KaK aM(OTepHble OpraHnvecKue coequHEeHus. Pu3nueckue u

XUMHUYECKHE CBOIiCTBa AMUHOKHCIIOT (Ha npuMepe TJIMLIKHA).




4.2

buonoruueckoe3znaueHHEaMHUHOKHUCIIOT. HGHTI/II[BI

benkn xak npUpOIHBIE BBICOKOMOJEKYJApHBIE coequHeHus. [lepBuuHasd,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenKoB. XHUMHYECKHECBOWCTBAOECIKOB:

TUAPOIIN3, ACHATYpAlUs, Ka4eCTBCHHBICPEAKITMMHAOCITKI

BricokoMoneKyIspHbIECOETUHEHUS

5.1

5.2

OCHOBHBIC TIOHSATHS XHMHUH BBICOKOMOJICKYJISAPHBIX COCIMHCHMUIA: MOHOMCD,
IMOJIUMEP, CTPYKTYPHOC 3B€HO, CTCIICHb IMOJIMMEpHU3aAlUN, CPEAHAA MOJICKYJIAPHAA
Macca. OCHOBHBICMGTOI[BICI/IHTC?»aBBICOKOMOJ'ICKy.]'IprHBIXCOCI[I/IHeHI/Iﬁ —

noJIMmMepur3aluAa 1 NOJUKOHACHCAI A

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMS BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHE ¢ o0pa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJ1aCTMAcCC,

Kay4yKOB. HOJIyLIGHI/IGCI/IHTCTI/I‘IGCKOFOKayLIYKa " PC3UHBI

11 KIIACC

Kon
1

IIpoBepsiembliidjIeMeHTCOAEPKAHUSA

TeopeTnyecKneoCHOBBIXUMHUH

11

1.2

13

XuMu4eckuil 31eMeHT. AToM. Sipo aTtoma, W30TOMbl. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHH, OIYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, U-37€MEHTHI.
OcoOeHHOCTH paclpesielieHusl IEKTPOHOB 0 OpOMTAIsIM B aTOMax 3JE€MEHTOB

HEPBBIX YETHIPEX MEPHOO0B. DIEKTPOHHASTKOHPUTYpaLUIaTOMOB

Ilepuoanueckuii 3akoH U [lepuoauueckas cucrema XUMUYECKUX diieMeHToB [I.1.
MenpneneeBa. CBA3b HepUOAUYECKOTO 3akoHa U llepuogmyeckoil cucTeMbl
xuMuueckux annemeHToB J[.M. MenzneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MUMH TPOCTBIX W CIOXKHBIX BEIIECTB IO TPyHnaM U TEPHUOAAM.

3HaquHenepH0)mquKorosaKOHa B pa3BUTHUHAYKHU

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. Buapl XMMHYECKOM  CBS3M
(koBajieHTHas HEMOJISIpHAsT W TOJsApHAas, HWOHHAsA, MeTauinueckas). VoHBI:
KaTHOHBI ¥ aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKOUN CBS3U

(oOMeHHBIN M TOHOPHO-aKUENTOPHBIH). BogopoaHascsssb

14

BanentHOCTh. Dn€KTpOOTpULIATENBHOCTD. CTENIEHBOKUCIICHUS

1.5

BemectBa MONEKYJISIPHOrO U HEMOJIEKYJISIPHOIO CTPOEHHMS. 3aKOH IOCTOSIHCTBA
cOCTaBa BEIECTBA. THUIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTH CBOWMCTBA
BEUICCTB OT TUIA KPHUCTALUIMYECKOW peméTku. IloHATne o0 naucnepcHbIX

cucremax. McTuHHBIE H KOJIJIOUAHBICPACTBOPEI. MaCCOBaSI,I[OJ'IHBeIHeCTBa B




1.6

1.7

pacTtBope
Knaccudukanus Heoprannueckux coequHeHunii. HomeHknarypa HeopraHu4ecKux
BELIECTB

Xumuueckass — peakuus.  Kmaccupukamust ~— XMMHYECKHMX — peakuuid B
HEOPraHUYECKON W OPraHMYECKON XUMHUH. 3aKOH COXPAHEHHs MacChl BEIIECTB,

3aKOH COXpaHCHUS U MPEBPAIICHUA DOHCPIUHU ITPH XUMHYCCKUX PCaKIUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakiuu. XHUMHUYECKOe paBHOBecue. DakKTOphl, BIMSIONIME HA

COCTOsTHAE XUMH4YecKoro papHoBecus. [ IpunnuntlelllaTense

1.10

1.11

2.1

2.2

SHGKTpOJ'H/ITI/I‘leCKaSI Jucconuanms. CunpHble U ciabOble QJICKTPOJIUTHI. Cpezla
BOOHBIX pacTBOpPOB BCIICCTB: Kuciaasi, HeﬁTpaﬂbHaﬂ, mejaI049Hasd.

PeaknuumonnoroodmMena
OKHCIUTENBHO-BOCCTAHOBUTEIHLHBICPEAKITII
Heoprannueckasxumus

Hewmeranner. Ilonoxxenne HemetaiioB B [lepuonndeckoil cucreMe XMMHYECKHX
anemenToB JI.MI. MenneneeBa u ocoOeHHOCTH cTpoeHus aromoB. dusnueckue
CBOWCTBA HEMETAJIJIOB. AJJIOTPONUS HEMETAJUIOB (Ha MpUMepe KUCI0poa, Cepbl,
docdopa u yrnepoaa)

XUMHUECKHE CBOWCTBA BaXKHEHIIMX HEMETauIoB (TajJloT€HOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHHH  (OKCHIOB,
KHCJIOPO/ICOIEPIKAIINX KHCJIOT, BOJIOPOTHBIX COEIMHEHUH).

[IprMeHeHneBaKHENIIIMXHEMETAIUIOB U UXCOETMHEHU I

2.3

2.4

Meramnsl. Ilonoxenne MeramuioB B Ilepuonnueckod cHCTeME XHMHYECKHX
anemenToB J.M. MenaeneeBa. OCOOEHHOCTH CTPOCHMS JIEKTPOHHBIX 000J0YEK
aToMoB MeTtaioB. O0mue ¢uszndyeckue cBoiictBa MeTayuioB. CIilaBBIMETAILIOB.

DIIEKTPOXUMHUYECKUUPATHATPSKEHUIMETAIIIOB
XUMHUYECKUE CBOMCTBA BAXHEHUIIMX METAIOB (HATpUM, KaJlui, KaJIbLIHM,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, Meab) M uX coeaumHeHuil. OOmue

CrocoObI OTy4YeHUs! MeTaJuIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'eneTmueckas CBA3b HCOPraHMYCCKUX BCHICCTB, IMPHUHAJICKAIINUX K Pa3InYHBIM

Kj1acCaM

XUMHA U KU3Hb

3.1

Ponp xuMum B oOeCmeYeHWH HSKOJIOTHYECKOW, IHEPreTHYECKOW | THIIEBON
6G3OHaCHOCTI/I, pa3BI/ITI/II/I MCIUIIUHBI. HOHSITI/IC 0

HAaYyYHBIXMCTOJAXITO3HAHUABCIICCTB U XI/IMI/I‘-ICCKI/IXpeaKI_[I/Iﬁ

3.2

[IpencraBnenns 06 OOMIMX HAYYHBIX NMPUHIMIIAX MPOMBIIUICHHOTO MOITYy4YEHUS




3.3

BOKHEMIIMX BeLECTB. YeIOBEK B MHUpE BEIIECTB M MATECPUAIIOB: BAXKHEUILINE
CTPOMUTEJIBHBIE MAaTE€pUAIIbl, KOHCTPYKIIMOHHBIE MAaTEpHalbl, KpPACKH, CTEKIIO,
KepamMuKa, MaTepuaibl ISl AJIEKTPOHUKH, HAHOMATEpHAJIbl, OPTraHUYECKHE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUs W 3J0pOBbE 4YEJIOBEKAa: MpaBWJa MCIOJIb30BAaHUSA JICKAPCTBEHHBIX

Ipenaparos, IpaBujia 0€30IaCHOr0 MCITOIL30BaHUS InpernapaTroB OBITOBOM XHMHH

B IOBCEJHEBHOMN KU3HHU




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

» Xumus. 10 xmacc. 'abpuensu O.C., Octpoymo W.I'., Cnagkos C.A.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenne»
* Xumus. 11 xknacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»
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