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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHOW MNPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DeaepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
peanu3yroumMx OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI, U OCHOBHBIX MOJ0KEHHI
«Crparerum passutusa BocnuTanus B Poccuiickorn ®@enepannu Ha nepuona a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONpPENEICHUIO
oO1elt cTpaTeruy 00yueHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuds GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o0mieo0pa3oBaTeIbHON OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTHU IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpenae. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp>)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenuPuKkd HayKu XUMUU, €€ 3HAYCHHWs B TIO3HAHWU TPUPOILI U B
MaTepHalIbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHLIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEAHEro OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOpMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JlaHHE LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHEr0 OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIOYEHHUA B KU3Hb COLMYMA, MPOAOKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor XumMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YYCHHUU
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0O ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HaA  ONpPENeNEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuyeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeCTaBICHUN 0 cTpoeHnH BeriecTB. CBeneHus 00 3ydyaeMbIX B Kypce BEelIecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  PAa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KJIacCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEaKIIUH.

[Tox HOBBIM yTJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3HUIIHM,



rIIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUH, A TAKXKE O XUMUYECKUX PEaKLMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0NOIHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
COZIep KaHMs, UMEIOIMUMA KYJIbTYPOJOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C APYTUMHU HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEIBLHOM U MPAKTHUYECKOM IESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITAIO U IPUMEHSATH €€ JIs TOTIOJTHEHUS 3HAHUH,
peleHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHNIECKOTO MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIIeHUsS TPOTUBOPEUYHM MEXKIy HOBBIMU (DaKTaMH U TEOPETHUYECKUMU
MPEANOCHUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpoOsieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OoOydJaronuxcss MPUHATHIE MTPOrPaMMON IO XUMHUHU TOJXOJbl K OMpPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI Pa3IMYHBIX
BUJIOB JICITEIILHOCTHU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00paboTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOU U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TAK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/IEeIICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Yy4YCHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JEATETLHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW NMOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3YYEHHUS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBisttoTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KaK  BaKHEHIIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH nX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS YMEHUM
OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiay ¢ atuM, conepkaTelibHasi XapaKTepUCTUKA LIeJIel U 3a/lay U3yYeHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpefHero obmero obOpaszoBanus. CeromHs B
IpEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3aliy, BIIAJCIONIEr0 HE Ha0OpOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU I PELICHUS
IPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yYE€HUU NIpeIMETa « XUMUSD JOMUHHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanrtanusi 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIEIOCS MHPA,
dbopMupOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE I Pa3JIMYHBbIX BHJIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(POpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWM XHMHH, a TaKXKE Uil OLEHKH C IMO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapakTepa BIMSHHS BEIECTB U XUMHUECKUX POLECCOB Ha OPraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHUS;

dbopMupoOBaHKE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U NPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroumxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUH, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MpPoOIeM
paIMOHATBHOTO MPUPOIONOIB30BaHNUs, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOJMYYCHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSIMH.

B ydeOHOM miaHe cpeaHero oOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«Xumusy, U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS OOS3aTENIbHBIM YUeOHBIM
PEIMETOM.

OO11ee uncao 4acoB, OTBEAEHHBIX JJIs1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gac B Hezento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE T0J105keHUs. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKauKM opraHnyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX MPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IUJ1aBJieHHuEe, OOYTJIMBAHUE U TOPEHNE).

Yriesoaopoast

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psia. MeraH U 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMeIleHusT M TOPEHHs), HAXOXKJACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIA psifl. DTHIEH U TPOIUJIEH —
NpOCTEUIINE MPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHME CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMH, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHue, BakHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepuszanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINHA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XMMHUYECKHE CBOWMCTBA (peakluu TMAPUPOBAHUS, raJlOreHUpPOBaHMs, THIpATaLly,
TOPEHMSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUs U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMH K PAa3IMYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKHM YIJIIEBOAOPOAOB. IIpuponmHblii ra3 W IONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTalUTUYECKui), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEHIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTO0JIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
IIPOBEICHHUE MPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3YYEHHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckne M XHWMUYECKHME CBOMCTBA (pEaKkIUH C aKTUBHBIMH MeETaJllaMH,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BonopoaHble CBsI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM 4enoBeka. [[puMeHenune rauueprHa U 3THIICHIJIMKOJIS.

®deHoM: CTPOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBIEIHA: CTPOEHUE,
buznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

YrneBompl:  coctaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeimii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMuadHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HAX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYeCcKast POJIb.
@otocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heurono3bl.  PU3MYecKue M XHMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl HM3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME STaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCICHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHUE MMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4eckue COeIMHEHHS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeauHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTunasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALlMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/IEHUE U ONKMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypanusi OEIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJTMKOHICHCALIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHSTUW, TaK W TOHITUU, SIBISIOIIAXCS CUCTEMHBIMHU JJISI OTIIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHaJIM3, CUHTE3, Kiaccu(ukaius, NepruoIMyHOCTb, HAOIIOIEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OEIKHU, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: INHUILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBLHOIO IUTAHU,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPEeNapaTsl, MaTEpPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Snpo aroma, wuU30TONBI. OJIEKTPOHHAsS
000JI0YKa. DHEPreTUuecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB M0 OpOHTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

ITepuonnueckuit 3akoH U lleproanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMeHToB . M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM M TepuoaaMm.
3HaYCHUE NIEPUOIMUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAas M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHMMHUYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
akuentopHsiil). Bomopognas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [UIMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O oucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [ eHeTHyecKass CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKANIMX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccumpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIHIX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUAIOIIME HAa COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnun Jle [lartense.

Dnektponutryeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTtsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IIEI0YHAs.

OKHCIINTEPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4ueckux sneMeHToB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jioXKeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOT'O UHIUKATOPA, PEAKIIUM HOHHOTO 0OMEHa), TPOBEICHHE
MpaKTUYECKON paboThl « BiusiHuE pa3inuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumyeckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COEUHEHU .

Merannel. [lonoxenne meramnoB B [lepruonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTauioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUI METAJUIOB.



XUMUYECKHE CBOWMCTBA BAXXHEUIIMX METAUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crocoObl moayueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUS C PacTBOpaMU
KHUCJIOT U IeJI0YeH, KaYeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJLIOB).

PacuérHble 3a1aumn.

Pacuérbl Macchl BellecTBa MM 00bEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET NPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CrEUEHUU SKOJIOTUYECKOW, SHEPTreTUYECKON U MUIIECBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YEHUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuasbl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTAHUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XuUMHSIT U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS MIPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3yYEeHUH oOumed
HEOpraHu4ecKkor XumMuu B 11 Kiacce OCyIIeCTBISIETCA 4Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK MW TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIMOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccupuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuKa: MaTepus, SHEPTUSA, MACCA, aATOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEINO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kierka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- W
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IPOMBIIIICHHOCTh,  (papMalleBTUYECKash  MPOMBIINIJICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHX MpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJibTaTaM OCBOCHHS
OOyYaronmMMHUCSL TMPOTPaMM  CPEIHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4K1E MOTUBAIIMK K O0yYECHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaloOlIUMXCSl PYKOBOJCTBOBATbCS B CBOEH
JIEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUECKOTO 00pa30BaHus;

HAJIM4YKME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOrO0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOUIECTBE
HOpMAaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIxcsl.

JIuyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[I0O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaIaHCKOro0 BOCIIMTAHUS

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHU YUEOHBIX U TO3HABATENIbHBIX 33]1a4, BHITOJIHEHUU XUMUYECKIX
DKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIyYEHHUH U ITOCIIEIYIOLIEM aHAIIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlLlUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILIEH C
NO3ULMKA HPAaBCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30MacHOro OoOpalleHds C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPAaBWJI HMHAWBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  Jpyrux BUAax
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUCHHUIO MPOodecCuid pa3IuvaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONH TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITa JESATEITbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ polu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKpYyKaloleM MHUpPE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TyMaHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHATILHONW KYJIbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUECKOU, MUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIh3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKON 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iIMUHbIX cepax MpodhecCuOoHaTbHON
JESITEIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI yU€OHOTO IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUMMblE g (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE MOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UccleA0BaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE,

pETYJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATLHOM KOMIICTCHITMHN O00yYarOIIHXCS;
CIIOCOOHOCTH 00yYarommxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBATB;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHWM HPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIP30BAaTh COOTBETCTBYIOMINE TOHSITHS JIJIs1 OOBSICHEHUS OTCIBHBIX (DaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIUBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY HU3y4a€MbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B paccMaTPUBACMBIX
SBJICHUAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMya, ypaBHEHUE XUMUYECKOU peakIuu
— MPU pPEIICHUU Y4EOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJIs1 BBISIBIICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyTUpPOBATH MENU U 3a/1a4W UCCIICIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3ylibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBObI OTHOCUTEIILHO TOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJI0B
MO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMamu (HAy4HO-
NONyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IOCOOUSs,
pecypcel MHTepHeTa), aHanu3upoBaTh UHPOPMAIIUIO PA3IUYHBIX BUIO0B U (opM
MpECTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U TPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUYECKON
uHpOpMalue: MPUMEHITh MEXIIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgJiajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJaeMOW TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIlMEel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO MpoeKkTa U (OPMYIUPOBATh BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSTEIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpUT™M JACUCTBUI TpHU
BBIMIOJJTHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX peIIeHUs € Yy4ETOM IOJyYeHHUS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OpraHuueckas XUMUS
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUU ITPUPOIBI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIHYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPAMOTHOCTH, HEOOXOIMMOM JJI pEelIEHUs] MPAKTHYECKHUX 3a/1a4 U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIIIa, pauKall,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOACp/KAILME COCAUHEHHs, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXKalke B OCHOBE IMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTAaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHNU COCTaBa, CTPOCHHUS U PEBPALCHUN OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTAaBJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKMX BELIECTB Ui WUIKOCTPALMU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoelWHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, (HOopMaNbIeTH, aleTaabIeThl, MypaBbHHAs
KHUCJIOTa, YKCYCHas KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHUABl XUMHYECKOM CBSI3H B
OpPTraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. bByTiepoBa mjis 00bSICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MAcCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUIHBIX KIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, dTHJICH, IPOIUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (PEHOII,
aleTanbAeTu, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIMX XWMHUUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHHUE TIPOYKTOB MIEPEePadOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYyYHOTO TMO3HAHUS, UCTIOJIb3YEMbBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUUYCCKUX SBJICHUN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MIPABUIIA TTOJI30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSIMH TIO0 BBIMOJTHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XUMHYCCKHM
IKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIESCTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHKH, IIBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBUHU
C TMpaBWJaMHW TEXHHUKH OE30MAaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMH M
7a00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHUCH ypPaBHEHUN COOTBETCTBYIONIUX pEaKIUil U
(GbopMyITUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH aHAIM3UPOBATh XHWMHYECKYIO
uH(pOpMaIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  DKOJOTHYECKHU
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IIEJIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAaYYHOU KApTUHBI MUPA, POJIU XMMHUU B TIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U IIPUPOJTHOU Cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIU, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTUYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dSHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTaHMYIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSTHH,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XHUMHYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHus (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHbli ra3, YIJIEKUCIBIA Ta3, aMMHaK, raniéHas
U3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHas,
WOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY KIaccy/TpyImie
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCHIbl, OCHOBaHHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMBICI MEpUOANYEcKOoro 3akoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y IIPOTHOCTUYECKYIO (DYHKIINU;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xuMuueckux anemeHTtoB JI. M. MeHnneneeBa, WCHONIB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAaTh CYIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJYy HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBy PEArupyrolnX BEIIECTB, TEIIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKlnii MOHHOTO 0OMeHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMK OT Pa3auvHbIX (AKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO0 PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX MNPUHIMIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 101151 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI Ta30B MPU
XMMHUYECKUX PpEaKLHUsAX, MacChl BELIECTBA WJIM O0bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MIpaBUJIa MOJIL30BaAHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH U BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0’KEHHE IMEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTaJIW3aTOpa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiue»y U «HeMetamnb») B COOTBETCTBHM C MMPaBHIAMH TEXHHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIO0BaHUEM,
NPEACTaBIATh PE3yJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX PeaKIMil U (POPMYIUPOBATH BHIBOBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMUUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, MaTEepHET U Apyrux);

chOpPMHUPOBAHHOCT, ~ YMEHHMM  COONIIOJATh  MpaBUjia  JKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax cmocoObl yMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKUX

bopmyI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnunuyectBo yacos
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI KouTpoabHbie IlpakTHYecKue
Beero padoThI padoThI
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUM
11 [Ipeamer opranndeckoit xumuu. Teopus cTpoeHus 3
opranudeckux coenuuenuit A. M. bytieposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 IIpenenbHble yriaeBogOpOAbI — aJKaHbI 2
9 HenpenenbHble yrieBogopo/Ibl: aJKEHBI, 6 |
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOJOB U X 3 |
nepepadoTka
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU st
3.1 Cnuprel. ®enon 3
39 Anpaerunsl. KapooHoBsie kuciaoThl. CloKHbBIE 7 1
3¢upsl
3.3 VYrieBoanl 3 2
Hroro no pazneny 13
4.1 AmuHBL. AMUHOKHCIIOTHL. benku 3




Hroro no pazneny 3
Paspnen S. BeicokoMoJIeKy I pHbIe COCIUHEHUS

5.1 [TInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBO 4acoB

Ne n/m HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl B KoHTpoabHbIe IpakTHyecKkue
cero
padoThI padoThbI
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [Iepnoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1. 3
H. MenaeneeBa
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB
1.3 XHUMHYECKUE PeaKIUU 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Meranmnbt 1
2.2 Hewmeramnsl 1 1
23 CBs13b HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB
Hroro o pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no pazneny 4
34 2 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

HpenMeT OpFaHI/I‘IeCKOﬁ XHUMHU, eé BO3HHMKHOBCHUC,
Pa3BHUTHUC U 3HAYCHUC

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Teopus cTpoeHHs: OpraHUYECKUX coequHeHni A. M.
BytnepoBa, €€ OCHOBHBIE OJOKEHUS

[Ipencrasienne o K1accu(PpUKAITIH OPraHUICCKIX
BemiecTB. Homenkiarypa (cucremaruueckas) u
TPUBHAJIbHBIC HA3BaHUSI OPTAaHUYECKUX BEIIECTB

AIKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKUI paa

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTEH AIIKAHOB
AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA

OTUieH U IPONUIEH — MpOCTeiIne IpecTaBUTeNn
AJIKEHOB

[IpakTuueckast padora Ne 1. «Ilomyuenue stunena u
WU3y4YEHUE €r0 CBOMCTBY

Anxamuensl. byranuen-1,3 u metunOyranuen-1,3.
[TonyueHne CHHTETUYECKOTO KayuyKa U Pe3UHbI

10

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
TOMOJIOTMUECKUH Psil. ALETHIIEH — IPOCTEUILINI
IIPEACTABUTENb AJIKUHOB

11

Brrunciienus no ypaBHEHHIO XUMHYECKON PEaKIuu

12

ApeHnbl: 0eH3011 1 ToIyoJl. TOKCHYHOCTH apeHOB




I'enernueckas cBA3b YIJII€BOAOPOAOB, IPpHUHAMICKAITUX

13 K pa3jIu4HbIM KJaccaM
ITpupoHbIe UCTOUYHUKH YTIEBOAOPOAOB: IPUPOIHBII

14 ra3 4 NOIyTHbIE HeTSHbIE ra3bl, HEPTh U MPOTYKTHI €€
nepepadoTKu
[IpupoiHbIE UICTOYHUKH YIVIEBOIOPOAOB: IIPUPOIHBIN

15 ra3 M MOIMyTHbIE He(TSIHbIE ra3bl, HEPTh U MPOTYKTHI €€
nepepadoTKu

16 Kontponbnas pabota mo pazaeny «YTiaeBogopOab»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJ U ITAHOJL.
BopopoaHnas cBs3b

18 MHoOroaTtoMHbI€ CIUPTHI: ATUICHTIUKOJIb U TIULEPUH

19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XMMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anbreruzpl: GopManabAerul U aueTanbaerui. AleToH

21 OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbUHas U YKCYCHas

” ITpakTuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

7 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
MIPE/ICTaBUTENHN BBICIIUX KAPOOHOBBIX KHCIOT

24 MBpb11a Kak cOJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOlIEe ACHCTBUE

75 CroxHble 3(upbI Kak MPOU3BOJHBIE KAPOOHOBBIX
KUCHOT. [ Maponu3 cioxHbIX 23QpHUpoB

26 XKupsl: runponus, npuMeHeHue, ONOIOrHYecKas poiib

KUPOB




VYrieBonpl: cocTaB, kinaccudukaius. BakHeimme

27 MPEJCTaBUTENN: TII0K03a, (PpyKTO3a, caxaposa 1

28 Kpaxman u niemirono3a Kak NpUpoIHbIE TTOJTUMEPBI 1
KonTponbHas paboTa mo pazueny

29 «Kucnopoaconepxkainiyue OpraHu4eCKUe COSTUHEHUS/ 1
Bcepoccuiickas mpoBepouHas paboTa
OO011as xapakTepUCTUKA a30TCOIePIKALTIX

30 OpraHuvecKkux coenuHenuii / Becepoccuiickas 1
poBepouHas paboTa

31 AMMHBI: METUJIAMUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaKk aM(OTEpPHBIE OPTaHUICCKUE

1 COCIUHEHHUS, UX OMoyIormueckoe 3HaueHue. [lenrupl. |
Bbenku kak mpupoIHBIC BEICOKOMOJICKYIISIPHEIC
COETUHEHUS

3 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX i
COCTUHEHU I

14 OcHOBHBIE METOBI CHHTE3a BRICOKOMOJIEKYISPHBIX |
coequHeHuil. [ImacTmacchl, kKaydyku, BOJOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

XUMUYECKU 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIys aToMOB

KoaudecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema

xuMmudeckux 3iueMeHToB . 1. Menaeneesa, ux cBsizb C

COBPEMEHHOM TeOpHUeH CTPOEHUs aTOMOB

3aKOHOM€pHOCTI/I M3MEHEHHS CBOMCTB XUMHYECKUX

AJIEMEHTOB M UX COCIMHEHMM 110 IPYIIIIaM U IIEPUOJIaM.

3HaueHue NEPpUOANICCKOro 3aKOHa U CUCTEMBI

xuMmudeckux 3neMenToB .M. Menaeneesa B pa3Butun

HayKH

Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXAaHHU3MBbI 06pasoBaH1/1;1 KOBaHCHTHOﬁ CBs3U.
Bonpopoanas cBsizb

BanentHocts. DnekTpoorpunateibHOCTh. CTeneHb
oKHCcIeHHs. BeriecTBa MOJIEKyJIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTHe 0 mucniepcHBIX cucTeMax. icTHHHBIE 1
KOJIJIOUHbIE pacTBOpBL. MaccoBast 10715 BellleCTBa B
pacTBope

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX
coeMHEeHN . ['eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEILECTB, Pa3IUYHBIX KJIACCOB




Knaccudukanust XaMrUuecKuX peakiuii B
HEOPraHMYECKOM U OpraHM4ecKON XUMHUHU. 3aKOH

8 COXpaHEHUsI MAaCChl BELIECTB; 3aKOH COXPaHEHUs U
MIPEBPAICHHS YHEPTUU TPU XUMHUUECKUX PEAKIIHUIX

9 Cxopoctb peakuuu. OOpaTuMbIe peakIni. XUMHIECKOE
paBHOBeCHE

10 [pakTrueckast padora Ne 1. «BnusHue paznmaHbIX
(bakTOpOB HA CKOPOCTh XUMHUECKON peaKInm»
OnekTpoauTuueckas auccouuanus. [lonstue o

1 BoZiopoAHOM Toka3zatene (pH) pactBopa. Peakuuu
MOHHOTO 0OOMeHa. ['maponu3 opraHudeckux u
HEOPTraHWYECKUX BEIIECTB

12 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [lonsTie
00 3JIEKTPOJIN3€E PacIlyIaBOB U paCTBOPOB COJIEH

13 KonTponbnast pabota no pazaeny «Teopernyeckue
OCHOBBI XUMUUN»
Mertamibl, ux nosoxenue B [lepuoguueckoil cucreme

14 xumuueckux ayemenToB [[. . Menneneesa u
0CcO0EHHOCTH cTpoeHHs aToMOB. O01ue pusnueckue
CBOMCTBa METAJJIOB

15 CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM PSAJT
HaIPSKEHUN METaJNIOB

16 XUMHUECKUE CBOICTBA BaXKHEHUIIIMX METAIJIOB (HATPHIA,
KaJIWi, KaJIbIIUA, MarHui, AIIOMUHAN) U UX COSTUHEHUN

17 XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEIUHEHUIN

18 XnMHYecKre CBOMCTBA IUHKA, JKelle3a U MX COCTUHEHMI

19 [IpakTuueckas padora Ne 2. "Pemenue

AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme «MeTtamibi»"




Hewmeramibl, ux nonoxxenue B [lepuonuueckoit cucreme

20 xumuueckux ayemenToB . . MenneneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB
®Du3nyYecKue CBOMCTBA HEMETAILIOB. AJITIOTPONUS

21 HEMeTaJUIOB (Ha MpUMeEpe Kucaopoaa, cepsl, hochopa u
yriiepoia)

2 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COCIMHEHUN

7 XuMHUYECKue CBOMCTBA a30Ta, pochopa 1 ux
COCJIMHECHU I

24 XUMHYECKUE CBOMCTBA yTiaepoaa, KpEMHUS U UX
COCIUHEHUN

25 [IprumeHeHne BaXKHEUIIMX HEMETAUIOB U UX COCTMHEHUI
O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 TeMe

26 «Hemeramiby. BerunciaeHus no ypaBHEHUSM
XUMUYECKUX PEAKIIUNA U TEPMOXUMUUYECKHUE PACUETHI

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

)3 KoHnTtponbHas pabota mo Temam «MeTaisn u
«HemeTamsn

29 Heoprannueckne u opraHnuecKue KUCIOThlI.
Heoprannueckre u OpraHM4ecKue OCHOBAHHS
AMoTepHbIe HEOpraHUYECKHE U OPTraHUYECKUe

30 coeMHEeHUs. [ 'eHeTnueckas CBsi3b HEOPraHUYECKUX U
OpPraHUYECKUX BEUIECTB
Ponk XuMuH B 00eCieYeHUN SKOJIOTHYECKOH,

31 HHEPTreTUYECKON 1 MUIEBON O€30MaCHOCTH, Pa3BUTUU

MEIUIIUHBI




[IpencraBnenuss 00 0OMKUX HAYYHBIX MPUHIIAIIAX

32 1
MPOMBIIIUICHHOTO MOJYYEHUs BaXKHEUIIINX BEIIECTB

33 UYenoBek B MUpPE BEILIECTB U MATEPUAJIOB 1

34 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




POBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUN O XMMHYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XHMHH B IO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON T'PaMOTHOCTH, HEOOXOIUMOU s
pEelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOM Cpefie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIIre MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YTIEPOAHBIN CKElerT,
byHKIMOHANBHAA ~ TpyMNa, pajJukan,  H30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBoapl, KHUpbI, OETKH1), MOHOMED, TTOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUM U 3aKOHBI (TEOpHs
XUMHYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHH U OE30MacHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHUX U OPTaHMYeCKHUX

BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMupoBaHHOCTb YMEHUU BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAILCHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CHUMBOJIHKY
JUISL COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) (OpPMyYJT OPraHMYECKUX BEIIECTB W ypaBHCHHM
XUMHUYCCKUX peaKI.[HfI, U3roTraBJIMBaThb MOA€CIn MOJICKYJI
OpraHu4YCCKUuX BCIICCTB I HIUIIOCTpAalUU HUX XUMHYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

CdopMUpOBaHHOCTh YMEHHH YCTaHABJIMBATH IMPUHAIICKHOCTH
M3YUYEHHBIX OPraHUYECKHX BEIECTB IO HUX COCTABY U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPOAbI,
KHCIIOPOJ U a30TCOJEp KAIlNe COEIMHEHMS, BBICOKOMOJIEKYJIIPHbIE
COCIMHEHMS), JaBaTh WM  Ha3BaHUS 1O CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHSI TPHUMEHSATH: TIOJOXKEHUS TEOPHH
CTpOeHUs1 opranuyeckux Beuiects A.M. bytnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI NPHBOIAWTH TPHUBHAIBHBIC HAa3BaHUS
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIHMLEPUH, (eHomn, (opManbaerus, aneTaibleru,
MypaBbHHAas KHCJIOTa, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KUCIIOTa, IJII0K03a, (PYKTO3a, Kpaxmai, LEeJUII0J03a,

[JIMLIMH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3HYeCKne W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuWieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHOJ, alleTaIbICTH/I,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHad KI/IC.IIOTa)

23

ChopMHUPOBaHHOCTH YMEHHS HILTIOCTPUPOBATh TEHETUUYECKYIO CBS3b
MEXJy TUIOUYHBIMU NPEACTABUTEISIMA  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSMH COOTBETCTBYIOIINX

XUMHUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (OPMYIT

24

ChopMHpPOBAaHHOCT,  YMEHHS  XapaKTepHU30BaTh HACTOYHUKHA
YTJIEBOJOPOIHOTO CBIPhs (He(Th, MPUPOIHBIN Ta3, YToJib), CIIOCOOBI
UX TepepabdoTKM ¥ MPaKTUYECKOe TNPUMEHEHUE TMPOIYyKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMUpOBaHHOCTH yMEHUW BIAJETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
IpU W3YYCHUU BEIISCTB W XMMUYECCKHX SBJICHUU (HaOIIOACHUE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  UCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHU COONIOAATH MpPaBHIA IOTH30BAHUS
XUMHYECKOW TOCYIOW M Jab0paTOPHBIM O0OPYAOBAaHHEM, a TaKXke
npaBuiia OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHSIMU

11O BBIIIOJHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHHMW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUN SKCIEPUMEHT (IPEBpaICHUs] OPraHUYECKUX BEIIECTB
Py HArpeBaHUU, MOJyuYEeHUE STUICHA M HU3YyYEHHUE €ro CBOIICTB,
KAueCTBEHHBIC PEaKIMU OPraHMYECKUX BEIIECTB, J€HATypalus
OEJIKOB IIPY HAarpEBaHHHM, [IBETHHIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIIECHUH C BEIECTBAMHU
U J1a0opaTOpHBIM O00OPYJOBaHHMEM; TMPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (GOpMyIUPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopMupoBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJIHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKkIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCT, ~ YMEHUH  KPUTHYECKM  aHAIM3HPOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMI COOJIOATh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHUSI B ObITY M TPYJIOBOM NEATENIHHOCTH B
LEJISIX COXPAHEHHs CBOETrO 3[0pOBbS M OKpPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HAaBATh OMACHOCTh BO3JECHUCTBUS HA JKHUBBIE OPraHU3MBbI
OHpe}IeHéHHBIX OpTraHU4YC€CKUX BEIICCTB, IOHUMAA CMBICII ITOKA3aTCIIA
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllW), TIOSICHATH Ha
IpUMEpax CIocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odopasoBanusi

TeopeTnyeckre OCHOBbI XUMUHU

Bnanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYACT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHU  DJJIEMEHT,  aToM,
JNIEKTpOHHAs 000JI0YKa aroma, S-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIHHOCTD,
CTENEHb OKHUCJIEHUS, XMMHUYECKass CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), paCTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALUSA, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHWMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MennaeneeBa, 3akoH
COXPAHEHUS MAaCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
(bakTONOTMUECKUE CBEJECHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIbBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YUYEHHBIX NOHITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBPAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMH i MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenve OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHWM (HaOIIOJeHNe, W3MEpPEHHE, DKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMHUpPOBAaHHOCTh, YMEHUHW OMPENEATh BAJEHTHOCTh W CTENEHb
OKHCJICHUSI XUMHYECKHX DJJIEMEHTOB B COCIUHEHHUSX Pa3IMYHOTO
cocTaBa, BHJ XUMHYECKOW CBsi3M  (KOBaJieHTHas, WOHHAasi,
MeTaJUIM4ecKasi, BOJIOPO/IHASA) B COCIUHEHUSIX, TUIl KPUCTAINIMYECKON
PEeMIETKH KOHKPETHOIO BEIIeCcTBa (aTOMHasl, MOJIEKYJIsIpHas, HOHHa,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI OMpeNEsaTh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUN




1.6

1.7

ChopMupoBaHHOCTH YMEHHSA  KIAacCHU(PUUIMPOBATh XUMHUYECKHUE
peakiuy 10 pa3IMYHbIM IPU3HAKaM (YUCILY ¥ COCTaBy pearupyromux
BEILIECTB, TEIIOBOMY d(QexTy peakuuu, H3MEHEHHIO CTEHeHeu
OKHUCJIGHHS  DJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  y4acTHUIO

KaTaJn3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peakUuil
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMS, IPU KOTOPBIX 3TH PEAKLMU

UAyT 00 KOHLA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEPKIAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

2.1

2.2

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ OOBSICHATh 3aBHCHUMOCTH CKOpPOCTH

XUMHYECKOMN pCakiuu OT pa3JIMIHbIX (paKTOpOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTO PABHOBECHUS B 3aBUCMOCTH OT BHEUIHETO BO3/1EHCTBUSA

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHU4vecKass XUMHs

CopMHUpOBaHHOCTH, YMEHHUN pacKpbIBaTh CMbICH [lepuoaudeckoro
3aKOHa J.N. MenneneeBa u JIEMOHCTPUPOBATH ero
CUCTeMATHU3HUPYIOIIYI0, OOBSCHUTEIBHYI0O U  TPOTHOCTHYECKYIO
byHKIIUN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKUX d3JeMEHTOB |—4 mepuonoB
[lepmonnueckoir  cucTeMbl  XMUMH4YeCKuX  anemeHTtoB .M.
MemnpeneeBa, UCIIONB3YS MOHATHUS «S-, -, d-3JIEKTPOHHBIE OPOUTATH,
«QHEPTreTUYEeCKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepHoJaM U
rpynnaMm [lepuoandeckoid cucteMbl XUMHYECKHX 3jieMeHTOB J[.U.

Menneneena
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CdopMHUpPOBaHHOCT, YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OOIIHE
XUMHUYECKHE CBOUCTBA HCOPraHNM4YCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, OATBEPKAATh CYLIECTBOBAHUE TEHETUYECKOMN CBSI3U MEXKLY




HCOPraHn4CcCKUMHU BCIICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHAaBJIMBaTh IMPUHAJICKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTAaBY K OMNPEIECIEHHOMY KJIacCy
(rpymre) coenquHeHu (MPOCThIe BEIIeCTBa — METAJUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIC TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHHH HCII0JIb30BaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W YpPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHkatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMUak, raméHas M3BeCcTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOJATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  ypaBHEHUMH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XAMHAYECKHH OSKCIIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeIelieHIe CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHIUKATOPA, BIUSHHE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW pEaKIMH, PEeakIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE pPeaKIMM Ha cylbdar-, KapOoHAT- U XJIOpUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHHE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTtaiuib U «HemeTransb») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHWH C BeleCTBAMU H
a00OpaTOpHBIM  O0OPYJOBAaHHWEM;  TPEACTABIATh  PE3yJbTAThI
XAMHAYECKOTO JKCIepUMEeHTa B  (opMe 3amuch  ypaBHEHUI
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH yMEHUH COOMIOAATh TpPaBUIIA TOJIb30BAHUS
XHUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM O00OPYOBAHUEM, a TaAKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHM  XapaKTEpPU30BaTh  XHUMHYECKHE
MPOLECCChI, JICKAINEC B OCHOBC IMTPOMBINIJICHHOTO TMOJTYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTh MPEICTABICHHUH 00




OOIMX HAayyHBIX MPHHOUNAX MW SKOJIOTMYECKHX MpolieMax

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2

3.3

3.4

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHH B IO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbBIO U HpHpOHHOﬁ cpeac

CdopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUH, ceTb IHTEpHET U ApyTrue)

CchopMupoBaHHOCTh yMEHHUI coOOMIOaTh HpaBUIa HKOJOTHUECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIHHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAKOIIEH NPHUPOIHOU
Cpesl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS HAa JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIECTB, MOHMMAas cwmblcan mokazarens [IJIK,
IMOSICHATH Ha ITpUMEpax CHOCOOBI YMCEHBIICHUA U MPEAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

ChopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISi BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX PEAKIUIX, MACCHI
BeleCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIICCTB,
TEI0BOT0 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHUA SHECPTIHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Teopernueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

[Ipenmer opraHnyecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJyYEHUU HOBBIX BEUIECTB U MATEPHAIOB. Te€opusi CTPOECHHS OPraHHUYECKHUX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHHS

1.2

1.3

2.1

2.2

CrpykrypHble (OpMYJIBl OpPraHWYECKHX BEMIECTB. l'OMoiorus, wuzomepus.
XHUMHUUYECKas CBA3b B OPraHUYECKUX COCAUHEHUSAX — OAUHAPHBIC U KpaTHbIE

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

HOMCHKJ'IaTypa OpraHn4YCCKuX COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘leCKaH) U TPUBHUAJIbHBLIC

Ha3BaHUS BaAXXHEHIITX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB
Yri1eBo10posl

AJKaHBl: COCTaB MU CTPOCHHUE, TOMOJIOTMYECKHMUA psa. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENHN AJIKAHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHHUs W TOpPEHUs), HAXOXJACHHWE B IMPUPOAE, MOIyYeHHE U

MIPUMCHCHUC

ANKeHBI: COCTaB U CTpOCHUC, TOMOJIOTHYECKUI PAA. OTujeH u MMPOIUJICH —
HpOCTCﬁHIPIC NpEACTAaBUTCIIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKum/I THAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApAaTaAlM, OKHCICHHA H

HOHI/IMepI/ISaHI/II/I), IMOJIYUYCHHUEC U MPUMCHCHUC

2.3

Ankanuensl: Oyrtaauen-1,3 u merwnOytanuen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakiusi moimMepur3alin). [loydenne CHHTeTHYeCKOoro

KayudyKa U Pe3HHbI

2.4

AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN Psijl. ALIETUIIEH —
MPOCTEUIINIA TPEACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (U3NYECKHe U
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHUSA,  TaJOT€HUPOBAHMUS,

rUapaTalyu, TOpeHus ), HoJyyeHHe U MpUMEHEeHNe

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKME M XHMHUYECKHE CBOWCTBa
(peakuuy TaJOr€HUPOBAHUS U HHUTPOBAHMS), TOIY4YEHHE U IPUMEHEHHUE.
Tonyon: cocraB, cTrpoeHue, GU3NYECKUE M XMUMHUYECKHE CBOWCTBA (pEaKIud
TaJIOTEHUPOBAHUS M HUTPOBAHUs), MOJyYE€HUE U NpPUMEHEHUE. TOKCHYHOCTb
apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIVIEBOAOPOJAMHU, MPHUHAICKAIIUMH K

Pa3IMYHBIM Kj1accaM




2.6

3.1

3.2
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IIpuponHblE HMCTOYHUKM yIiIEBOLOPOAOB. IIpupomHBII ra3 M IOIyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOs! nmepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUI, KaTaluTU4eckuil), nuposu3. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHbIi

YTOJIb ¥ IPOAYKTHI €70 nepepadoTKu
Kucnoponcoaep:xaiiue opraHn4ecKkue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON MW 3OTAaHOI: CTPOCHUE,
¢u3nuecKkue WU XMMUYECKUE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIAMHU, TOpPEHHUE), MpUMEHEeHHe. BoIopoaHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa Ha OPraHU3M YeJOBeKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJLJIaMHU,
KauecTBEHHAs peakilis Ha MHOTOATOMHbIE CHUpTHI). [leiicTBre HAa opraHusm

yenoBeka. [[puMeHenune raunepruta U 3TUICHTIIUKOIIS

@eHo: CTpOEHUE MOJIEKYJbl, (u3uveckrue ¥ XHUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue dpenona

Anpaeruipl U KeTOHbL. DOpMaNbIeTu/l, alleTalbACTHI: CTpoeHue, PU3ndecKue
U XUMHUYECKHE CBOMCTBAa (peaklMW OKHUCJICHUS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH ), IOJyUYE€HUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE Mpe/eNbHbIE KapOOHOBBIE KUCIOThI. MypaBbiHasl U YKCYCHas
KHCIIOTBI: CTpO€Hue, (pru3nuecKue U XMMHUYECKHe CBOMCTBa (CBOcTBa, oOIIHe
JUI Kjacca KHCIOT, peakius 3Tepu(uKalnuu), MOJIydeHHe M IpUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JAecTBHE
CrnoxHble 23QUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upo. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBojbl: cocTaB, KJIacCU(PHUKAILUSA YIIEeBOA0B (MOHO-, TU- U MOJMCAXapUIbI).
I'moko3a — mpocTelmmii MOHOCaXapHuI: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIIBI,
¢usznyeckue M XHUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHUIOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIIIOKO3b), HAX0XKJIEHUE B MIPUPOJIE, IPUMEHEHHE,
6uonornyeckas posb. Porocunrte3. PpyKTo3a Kak U30Mep TIOK03bl. Kpaxman
U LEeJUII0J103a KaK NpUupoHble noaumepbl. CTpoeHHe Kpaxmaila U LEUII0JI03bI.
dusnueckue W XUMHUYECKHE CBOWCTBA Kpaxmaia (THUAPOJIM3, KayeCTBEHHas

peaKIus C HOJIOM)

A30TCoIepKaIie OpraHuIecKhe COSTMHCHUS




4.1

AMHUHOKHCIIOTH Kak am(oTepHbIe OpraHndeckue coequHeHus. Ou3nueckue u
XMMHYECKHE CBOWCTBA aMMHOKHCIOT (Ha MpuMepe IUiuHa). buosornyeckoe

3HAYCHNUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OesnkoB. XMMHUYECKHE CBOICTBa OENKOB:

THAPOJIN3, A€HaTypalrsid, KaHECTBCHHBIC PCAKIIMHU Ha Oenku
BbICOKOMOJ'IGKy.HHpHBIe COCOAUMHCHUA

OCHOBHBIE TMOHATHS XWMHUHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH: MOHOMED,
MOJIMMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPU3ALMUHU,  CPEIHSISA
MoJIeKyJisipHasi Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX

COC,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alug U IIOJIMKOHACHCAIIUS

5.2

SKCHepI/IMeHTaJH)HI)Ie MCTOAbl M3YYCHUS BCHICCTB W HUX HpeBpameHHﬁ:
O3HAaKOMJICHUEC C o6pa3uaMH OpUpOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

IracTMacc, KayudyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pE3UHbIL

11 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMuueckuit aneMeHT. ATom. S1po aToMa, U30TOMbIL. DIEKTPOHHAsS 000JI0UKa.
OHepreTuyecKkre ypoBHH, OlypOBHU. ATOMHbIE OpOUTAIIH, S-, P-, d-DTIEMEHTHI.
OcobeHHOCTH pacIpeiesieHust JIEKTPOHOB TI0 OPOUTAIIM B aTOMAaX AJIEMEHTOB

MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOH(UTYpallHs aTOMOB

1.2

ITepnonnueckuit 3akoH u lleprognyeckas cucTeMa XMMHYECKHX JJIEMEHTOB
J.M. Menneneesa. CsA3b nepuoindeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XuMu4eckux daemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHUs CBOWCTB XMMHYECKHUX JJIEMEHTOB M
0o0pa3yeMbIX UMM IPOCTBIX M CIOXKHBIX BEIIECTB MO IpyHnaMm M NEpUOAaM.

3HaucHUE NMEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKH

1.3

CTtpoenue BemecTBa. XHUMHYECKas CBA3b. BuUIbl XUMHYECKOW CBS3HU
(KoBaJIeHTHasi HENOJSIpPHAsl W TOJSApHAs, MOHHAs, MeTayuinueckas). MoHsr:
KaTHOHBI M aHHUOHBI. MexaHM3Mbl O0pa30BaHUS KOBAJICHTHOH XMMHUYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BanenTHOCTb. DneKTpooTpUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BeectBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BenlecTBa. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmeérku. lloHsatue o aucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BelleCTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa

HCOPTraHN4YCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakmusa.  Knaccupukamuss — XMMHYECKMX — peakuuid B
HEOPraHWYECKOW M OPTraHMYECKON XMMHUHU. 3aKOH COXPaHEHHUS MAacChl BEIICCTB,

3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUIX
CxopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PAKTOPOB

OGpaTI/IMBIC PCaKIuu. XHUMHYECKOE PaBHOBCCHUC. CDaKTOpr, BIIUAOINIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccormanus. CuibHble W cradbie AnmekTponuTsl. Cpena

BOJHBIX PACTBOPOB BCUICCTB: KHCIIAs, HeﬁTpaanaa, mICJI04YHasl. PeaKHI/II/I

HOHHOTO 0OMeEHa

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

HCOPFaHI/I‘IeCKaﬂ XHUMMUA

Hewmeramnsl. [Tonoxenue HemetamwioB B [lepuonnueckoid cucreMe XMMUYECKUX
sanemenToB J[.M. MenneneeBa u 0coOEHHOCTH cTpoeHUsi aToMOB. Dusnueckue
CBOICTBa HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMeEpe KHUCIOpOoAa,

cepsl, hochopa u yrieposaa)

2.2
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XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpPEeMHHS) M HUX  COCIUHEHMH  (OKCHIOB,
KHCIIOPOJCOACPKAIINX KHUCIOT, BOAOPOJAHBIX coenuHeHuil). IlpumeHenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Mertamnsl. [lonoxxenue meramnoB B llepuomnyeckoil cucteMe XUMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OcOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK
aTomMoB MeTasutioB. O0mue ¢puzndeckre cBorMcTBa MeTaITOB. CIUTaBhI METAIIOB.

SHeKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaprDKeHI/II\/'I METAJlJIOB

24

2.5

XYUMHUYECKHE CBOMCTBA BAaXKHEHIIMX METa/UIOB (HATpUM, KaJlui, KaJbLuH,
MarHui, aJlOMUHUH, IIUHK, XpOM, XKeJle30, Mellb) U UX coenuHeHud. OOmue

CIIOCOOBI MOJIYUCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAaJlJIOB B 6BITy N TCXHHUKC

I'eneTnyeckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponb xumMum B 0OECHEUYCHUU HKOJIOTMUYECKOM, SHEPreTUYeCKOW W MUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[OHATHE 0 HAYYHBIX METO/aX MO3HAHUS

B€IICCTB U XUMHYCCKHNX peaKuHﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaYYHBIX IMPUHIOUIIAX TPOMBINIJIICHHOI'O IMMOJTYYCHHA
BaKHEHIITNX BCIICCTB. Yenosek B MHUPE BCHIECCTB U MAaTCPHAJIOB!: BaKHEHIITIE
CTPOUTECIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBLIC MaT€puajbl, KPpaCKu, CTCKIIO,
KCpaMuKa, MaTCpuaJibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIEC yI00pEeHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWJia HCIOJb30BaHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1aCHOI0 MCIIOJIb30BaHUS IperapaToB OBITOBOM

XHNMHH B HOBCGHHGBHOﬁ KHN3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus. 10 knace. ['abpuensu O.C., Octpoymos U.I'., Cnaaxos C.A.
AxumonepHoe o0mectBo «M3narenberBo «IIpocBemenne»

Xumus. 11 knacc. 'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.
AxktnuonepHoe obmiectBo «M3aarensctBo «lIpocBemienne»

METOJINYECKHUE MATEPHAJIBI 1JIA YYUTEJIA

Tectpl mo xumuu. 10 kinace: k yueoHuky ['abpuensna O.C. «Xumus. 10 k1.
ba3oBslil ypoBeHb» — Psi60B M. A.

Xumus. 10 knacc. KoHTpoiibHBIE U IPOBEPOUHBIE paOOTh. ba3oBhIil ypOBEHb —
I"abpuensn O.C.

Xumus. 11 knace. KoHTpolibHBIE U TIPOBEPOUHBIE pa0OTHI K YUEOHUKY
["abpuensna O.C. ba3oBslil ypoBeHb.

COopHuK 337124, ynpaXHeHU 1 TecToB 1o xumuu. 10-11 knaccsl - Ps6os M.A.

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://myschool.edu.ru/

https://www.yaklass.ru/p/himija
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