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HOSACHUTEJIbHAS 3AIINCKA
Pabouast mporpaMma 1o XMMHUH Ha YPOBHE CpEHETO 00IIero oopazoBanus pazpaborana Ha ocHOBe DenepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumn», TpeOGOBaHUI K pe3yabTaTaM OCBOCHUS
denepanbHOll  00Opa3oBaTeNnbHON mporpamMmbl cpeanero obmero o6pazoBanus(®OIl COOQO), npencraBieHHBIX B
deneparbHOM rocyAapcTBEHHOM oOpasoBatenbHOM cTapmapte COO, ¢ yduérom KoHrenmuu mpernogaBaHus y4eOHOTO
npeaMera  «XuMHs» B 00pa3zoBaTeNbHbIX oOpraHu3auusx Poccuiickoil ®Pexpepanuu, peanu3ylolIUX OCHOBHBIE
oOpa3oBaTeNbHbIE IPOrPaMMbl, U OCHOBHBIX MOJIOXKeHHH «CTparerun pa3BuTusi Bocnutanus B Poccuiickoii denepannn
Ha niepuo 1o 2025 rogay» (Pacnopstxenue [IpaButenscta PD ot 29.05. 2015 Ne 996 - p.).
XuMHUs Ha YpOBHE YIJIyOJNCHHOTO M3y4YEHHs 3aHMMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
oOpazoBanusi ydammxcst 11 kmacca. M3yuenwe mnpenmera, peanu3yeMoe B YCIOBHAX UGB GEpEeHIIMPOBAHHOTO,
npo(uIBHOTO 00YyUEHHsI, TPU3BAHO 00eCTIeYnTh 00IIe00pa30BATENBHYIO H O0IIEKYIBTYPHYIO IIOTOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOXOMUMYIO JUIS aJalTalud UX K OBICTPO MEHSIOMIMMCS YCIOBHSAM JKM3HU B COLIMYME, a TakKkKe s
MPOJIOJDKEHHST OOYyYeHHsS B OpraHM3alusx Mpo(ecCHOHAIBHOTO 00pa3oBaHMs, B KOTOPHIX XHUMUS SIBISETCS OJHOU W3
MPUOPUTETHBIX TUCIUILTIH.
B mporpamme o XMMuu HazHAUYEHUE MpeaMeTa « XUMHUSD MOTyJaeT MoApOOHYI0 HHTEPIPETANNIO B COOTBETCTBHH
¢ ocHoponosararouumu nosioxkeHusiMu @I'OC COO o B3auMOOOYyCIOBIEHHOCTH LEJIEH, COJep’KaHus, pe3ylbTaToB
oOy4yeHHnss W TpeOOBAaHWH K YPOBHIO IOJTOTOBKH BBITYCKHHKOB. CBHUIETENHCTBOM TOMY SIBJISIFOTCS CIIAYIOIINE
BBITIOJTHSIEMBIE TIPOTPAMMOM TIO0 XUMHUHU (PYHKITUH:
¢ uHPOPMANMOHHO-METOINYECKAs, peaTu3alisl KOTOpOW 00ecrednBaeT IMOJydeHHE TPEACTaBICHUS O IEIsX,
COJIepKaHNH, OOIIeH cTpaTerur OOydYeHUs, BOCIIMTAHUS W Pa3BUTHUS OOYYaOIIUXCS CPEICTBAMHU MpPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

® OPraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpasi MPeIyCMaTPUBACT OTIPE/ICIICHUE: TIPUHIIMIIOB CTPYKTYPHPOBAHHS U
MOCIIETIOBATEIILHOCTH U3yYCHUsI YIeOHOTO MaTepraia, KOJIMIECTBEHHBIX M KaYeCTBEHHBIX €r0 XapaKTePUCTHK;
NOJX0J0B K (POPMHUPOBAHUIO COAEPIKATENBHOW OCHOBBI KOHTPOJII M OLIEHKH 00pa30BaTENbHBIX AOCTHKEHHH
oOyyaromuxcs B paMKax UTOTOBOM aTTecTalud B (YOpMe €IMHOIO TOCYAAPCTBEHHOTO SK3aMEHa 110 XUMHH.

[Tporpamma jy1st yriryOJIE€HHOTO U3yYSHUST XUMUH:

® YCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE COAEpKaHHe, 00s3aTeIbHOE U1 U3Y4EHHUs] B paMKax OTAEIbHBIX

npo¢uield, NpegycMaTpUBAET paclpelielieHue U CTPYKTYPUpPOBAaHHME €ro MO0 KjaccaM, OCHOBHBIM
coJiepKaTeIbHbIM JIMHUAM/pa3/ienaM Kypca,
® aeT MPUMEPHOE paclpeiesieHue yueOHOTO BpEMEHH, PEKOMEHIyeMOT0 JUIs U3y4eHUs OTJIEJIbHBIX TEM;
e @pe/ylaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCTh M3Y4YeHUsl y4eOHOro MaTepuana ¢ y4€TOM JIOTUKU MOCTPOCHUs
Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

® JaéT METOAMYECKYI0 MHTEPIPETALHUIO Lelel U 3aad U3ydeHUs MpeaMeTa Ha YriIyOJCHHOM YPOBHE C y4ETOM
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpelHero oOIiero oOpa3oBaHHUs, COJEPKATEIbHON XapaKTepUCTUKU
IUIAHUPYEMbIX pE3yJIbTaTOB OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHONM MpPOrpaMMbl CPEIHEro OOIIero
00pa3oBaHus (JTMYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX), a TAKXKe C YUCTOM OCHOBHBIX BUIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETroCsl IO OCBOCHHUIO COJCp)KaHUS
IpeaMera.

[lo Bcem Ha3BaHHBIM IMO3ULMSAM B QporpaMmMe IO XUMHHM IPELyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4eHMEM XHMMHMM Ha YpPOBHE OCHOBHOIO o00Imero oOpasoBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHON  (MHBapUaHTHOM)
COCTaBIISAIONICH coJiepKaHusl yueOHOTO TpeaMeTa «XHUMUsD) 0CTAaeTCS BO3MOKHOCTD BBIOOpA €ro
BApUATUBHOW COCTaBJISIIOIIEH, KOTOPAsl JOJDKHA ONPENENATHCA B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO Mpoduiis o0yyeHusl.

B cootBerctBUM ¢ koHuentyanbHbIMUA moJoxkeHusmMu DPI'OC COO o HazHaueHUU
peIMETOB 0a30BOTO M YIITYOJICHHOTO YpOBHEH B cucteMe auphepeHIupoBaHHOTO 00y4YeHUs Ha
YpOBHE cpeliHero oOuiero o0pa3oBaHus XMMUS Ha YPOBHE YIIIyOJCHHOTO M3Y4YE€HMs HAIlpaBJeH
Ha peaju3alyi0 TPEEMCTBEHHOCTH C TMOCJIEAYIOIUM JTalloM HOJYYeHHUS] XUMHYECKOIrO
o0pa3oBaHMsl B paMKaxX M3y4EHMs] CIHEUUAIbHBIX €CTECTBEHHO-HAyYHBIX W XUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUIX CPeIHEro mpodeccuoHaIbHOro oopasoBanus. B aToil cBs3u
U3y4YEeHHE TMpeaMeTa «XUMHS» OpPUEHTHUPOBAHO TNPEUMYIIECTBEHHO Ha pACUIMpEHUE U
YIIIyOJICHHE TEOPETHUUYEeCKOM W TPAKTUYECKOW TMOJTOTOBKH OOYYarONIUXCs, BBIOpABIIUX
omnpenenacHHbIN Tporiib 00ydeHns, B TOM YHUCJE C MEPCIEKTUBOU MOCIEAYIOMIETO MOTyUeHUS
XUMHUYECKOTO 00pa30BaHus B OpraHu3ausX npodeccuoHaapbHoro oopazoanus. Hapsay ¢ atum,
B cBere TpeboBanmii PI'OC COO Kk mIaHHpyeMBIM pe3yibTaTaM OCBOCHHUsS (enepanbHOM
00pa3zoBaTeNIbHON MPOTPaMMBI CPEIHEro OOIIero oOpa3oBaHUs M3YUYCHHE MpeaMeTa «XUMUS
OPHEHTHPOBAHO TAK)KE Ha pellleHue 3aJja4 BOCIIUTAHUSI M COLMAIBHOIO Pa3BUTHS 00ydaroluxcs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHHM, YMEHUIN pallMoHaIN3alud y4eOHOTo
Tpyga W OOOOHICHHBIX CHOCOOOB  JIEATENBHOCTH, HUMEIONMX  MEXKIUCIUILTHHAPHBIM,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromuMu  nipeiMeTra «XUMHS» Ha YpPOBHE YIIYOJICHHOTO HM3y4EHMs SIBIISIOTCS
yrIyOJeHHBIE Kypchl — «Opranudeckas xumus» U «OOmas u HeopraHudeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOUH OpraHu3aluy COJAEp)KaHUS TUX KYpCOB B
porpaMMe 1Mo XMMHH 332 0CHOBY MpUHATHI NoJiokeHuss GI'OC COO o paznmmuusx 6a30BOTO H
YIIIyOJICHHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yuY€HHUs MpeaMeTa. JTa CHUCTEMa 3HAHUU IMOJIy4aeT ONpeAesICHHOE TEOPETUYECKOe
JOTIOJTHEHHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJNbIIUN  00BEM
(dakronoruueckoro mMarepuaia. Tak, Ha yriIyOJIEHHOM YpPOBHE M3yueHHUs IpeaMmeTa obecrieueHa
BO3MOHOCTh 3HAYUTEJIBHOTO YBETUYEHHUS O0bEMa 3HAHUM O XMMHUYECKHUX DIEeMEHTaX |
CBOMCTBaX UX COCJAMHEHUU HA OCHOBE PACHIMPEHUS U YIIyOJeHHs MpPEeJCTaBICHUNH O CTPOCHUU
BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMS PEaKIlii, paccMaTpUBaeMbIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETHUKU U TePMOIUHAMHKU. V3ydueHre nepuoanuecKoro 3aKoHa u
[lepuonnyeckoit  CUCTEMBl ~ XUMHYECKUX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XUMHUECKas CBSI3b OOBSICHSETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl npu e¢ oOpa3oBaHMM M pa3pyLICHHM, a TAKKe C
TOYKM 3pEHUS MEXaHU3MOB e¢ oOpa3zoBaHMs. V3yueHHe THUIOB peaKUUHA JIOTIOJIHSACTCS
(dbopMupoBaHHEM MPECTABICHUN 00 IEKTPOXUMUYECKUX MPOIeccax U JIEKTPOJIU3E PACIIABOB
U pacTBOPOB BeUIECTB. B Kypce oOpraHmyeckoll XUMHUM IPU PACCMOTPEHMM PEAKIIMOHHOMN
CIOCOOHOCTH COEMHEHUH yJenseTcss 0co00e BHUMaHUe BOIpocaM 00 3JIeKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXAHU3MAaX PEAKIUH.



Ocoboe 3HaYeHHe MMEEeT TO, YTO Ha COJIEP)KAHHE KYypPCOB XUMHH YIIyOJICHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB ONPEAETCHHOTO Npodmiis (TIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JOMOJHEHUM K OOIIel cCUcTeMEe MPEeJIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMmerbl. Tak, Hampumep, B COJCpXKAHUM MpPEIAMETa Ui KIACCOB XHMHKO-(DHU3MYECKOTO
npo¢wuis Oonpioe 3HaYCHHE OyIYT UMETh 3JIEMEHTHI Y4eOHOTO MaTepuaia Mo oOIIeld XHUMHH.
[Ipu u3yueHunm mnpeaMeTa B AAHHOM CIydae akIEHT OyHeT clelnaH Ha OOUIHOCTh METOJIOB
MO3HAHMS, OOLUTHOCTh 3aKOHOB U TEOPHM B XUMHUU M B (PU3UKE: aTOMHO-MOJICKYJSIpHAsT TEOPUs
(MosiekynsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAcChl W OSHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOESHUH BELLIECTB U IPYTOE.

B 10 e BpeMs B coAepiKaHUU MPEIMETa Ui KJIIACCOB XUMHKO-OHOJIOTHYECKOTO PO (HUIIs
OOJIBIIMI yAETBHBIN BeC OyAeT UMETh OpraHuyeckas XuMmus. B 3ToM ciydae mpenocTaBisieTcst
BO3MOXHOCTB I 00Jjiee 00CTOSTENIBHOTO PACCMOTPEHNS XUMUYECKOW OpPraHu3aluy KIEeTKU Kak
OMOJIOTUUECKOM CHCTEMBI, B COCTaB KOTOPOM BXOMJAT, K TPUMEPY, TaKUE CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JIUMHUAbI, O€JIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI u apyrue. [Ipu stom
3HAHUSI O COCTaB€ W CBOMCTBAaX IMpPEACTAaBUTENEH OCHOBHBIX KJIACCOB OPraHWYECKUX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYyITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHNUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHHUS, OCBOEHHS OOIIEHAayYHBIX
METO/IOB TIO3HAHUS U OTIBITA MPAKTUUECKOTO MPUMEHEHHS HAyYHBIX 3HAHUN U3YUYCHUE MpeaMeTa
«XUMHS» Ha YriayOJIEeHHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Y4eOHBIMU
peAMETaMu, BXOIAIMMHU B COCTAB MPeaMETHBIX o0nacTeit «EcTecTBeHHO-HAYYHBIC TPEAMETHI,
«Marematuka u uHpopMaTHKa» U «Pycckuii sI3bIK U TUTEpATypay.

[Ipu m3ydyeHun yueOHOTO mpeameTa «XHMHS» Ha YIIIYOJICHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO U cpeAaHero ooOmero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3amgadei
MEPBOCTETIEHHOM 3HAYUMOCTU SBJsieTCsl (OopMHpOBaHHE OCHOB HAyKM XHUMHH Kak oO0nactu
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKOM [EATEIbHOCTH YEJIOBEKA W OJHOT0 U3
KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemenue 3Tol 3amaun Ha yriyOJIeHHOM YPOBHE HM3y4YCHUS
MpeAMeTa NpeaIoiaraeT peain3aunio TaKuX HeaeH, Kak:

e (opmupoBaHUE MPEJICTaBICHUI: O MAaTEPUATIHLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTAX

Y T03HAaBA€MOCTH SIBJICHUW NPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e¢ Beayleil poiau B 00ecCleYeHHH YCTOMUMBOTO Pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
mpo0eM 3KOJIOTHYEeCKOM, PHEPreTHYecKo M MUIIEeBOM Oe30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3/JaHUM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHHKOB 3HEpPIUH, B
obecrieueHnn palMOHAIBHOTO MPUPOAOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KyJIbTYphl YEJIOBEKa, a TAK)KE SKOJIOTHUYECKH 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEE;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIEKANIUX B OCHOBE XUMHUYECKOM COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHIAMEHTAIbHBIX TMOHITHHA, 3aKOHOB H
TEOPUN XMMHH, COBPEMEHHBIX IMPEACTABICHUN O CTPOCHHM BEIIECTBA Ha pPa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUS XUMUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHH, PaCTBOPAX U TUCHEPCHBIX CHCTEMax, 00 00mux
Hay4HbIX MPUHIUIAX XUMUYECKOTO MMPOU3BO/ICTBA;

e (QopmupoBanue y 0OyYarOmMXCS OCO3HAHHOTO TMOHHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHYECKUX 3HaHUH U1 OOBSICHEHHs KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOW XWUMUU, i1 OOBSCHEHUS W TPOTHOZUPOBAHMS SBJICHUN, HMEIONINX
€CTECTBEHHO-HAYYHYIO MPHUPOJIY; TPaMOTHOTO pEIIeHHs MpoOieM, CBA3aHHBIX C



XUMUEH, IIPOTHO3UPOBAHHMs, AaHAJIM3a W OLEHKM C MO3MIMK 3KOJOTMYECKON
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJACTBEHHOH JAEATEILHOCTH YEJOBEKa,
CBA3aHHOM C XHMMMUYECKUM IIPOU3BOJACTBOM, HCIIOJIb30BAHUEM M IepepadOTKOM
BEILECTB;

yrIyOJieHHe TPEACTaBICHUH O HAyYHBIX METOJaxX MO3HAHUS, HEOOXOJUMBIX IS
nprOOpEeTeHUs] YMEHHI OPHUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMHUYECKUX
SIBJICHUM, HWMEIOIIUX MECTO B IPUPOJE, B IPAKTUYECKOM JEATENBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX (YHKIMH
IIEJIOCTHOM CHUCTEMBI CpeIHEro OOIIero oOpa3oBaHUs MPH M3YYCHUU TMpeaMera «XHMHEsD Ha
YIIIyOJICHHOM YPOBHE 0COOYIO aKTyalbHOCTh TPUOOPETAIOT TAaKUE LIETH U 33/1a4H, KaK:

BOCIIUTaHHE YOEXKJICHHOCTH B II03HABAEMOCTH SIBJIEHUI MPHUPOJAbI, YBAXKEHUSA K
MPOIIeCCy TBOpYECTBA B OOJACTH TEOPETUUYCCKMX W TMPUKIAJHBIX HCCICIOBAHUN B
XUMHH, (OPMUPOBAHNE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYyYEHHWIO M TMO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPCCOB, HUHTCJUICKTYAJIbHBIX )51 TBOPUCCKUX
criocoOHOCTeN oOyuarommuxcsi, GOPMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caM0OOpa30BaHUI0 W HEMPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBHUIO YCICIIHOU
npoheCcCHOHATBPHOM M OOIIECTBEHHON JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU,

(¢bopMHUpOBaHHE YMEHHMH M HABBIKOB PAa3yMHOTO MPUPOJIONOIb30BaHUS, pa3BUTHE
9KOJIOTHYECKOM  KYJIbTYypbl,  NpPHOOpeTeHHWE  OmbiTa  OOIIECTBEHHO-TIOJIE3HOMN
9KOJIOTMYECKOM 1eATeIbHOCTH.

OOmee 4yMCIO YacoB, MPEIyCMOTPEHHBIX S MU3Y4YEHHs] XUMHH Ha YriayOJeHHOM YpOBHE

cpenHero o6miero obpazoBaHusi, coctaBiser 102 gaca: B 11 kmacce — 102 gaca (3 4daca B
HEJIEINIO).



COJEPKAHUE OBYUEHMUA
11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBBI XUMHH.

Atom. CocTaB aToMHBIX sifiep. XUMHUUYecKul 31nemMeHT. M3otonel. CTpoeHue 3IeKTpOHHbBIX
000JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTHYeCKHe YPOBHU M TIOJYPOBHU. ATOMHBIC
opoutanu. Kiaccupukamnus XUMHYECKUX dIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenencuue
SJIEKTPOHOB IO ATOMHBIM OpOUTAISAM. DJEKTPOHHBIE KOH(MUTYpallM aTOMOB DJIEMEHTOB
MEePBOrO—4YETBEPTOrO TIEPUOJIOB B OCHOBHOM U BO30YKJICHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepnognueckuit 3axkoH u Ilepuonnueckas cucremMa XUMHYECKMX 3ieMeHToB J[.M.
MenneneeBa. CBsA3b mnepuoanyYeckoro 3akoHa u [lepuonuyeckoil CHUCTEMBI XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TeOpHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHs CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB IO Tpynmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menneneesa.

XnuMudeckas CBS3b. BUIBI XUMHYECKON CBS3M: KOBAJIEHTHAsA, WOHHAS, MeTaJNIMUecKas.
Mexanu3mbl 00pa30BaHusl KOBAJIEHTHOMN CBSI3U: OOMEHHBIN M IOHOPHO-AaKIENTOPHBIN. DHEeprus
1 JuIMHA CBs3U. 110JIApHOCTB, HANPABIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU CBs3U. KpaTHbie
cBs3u. BonopoaHas cBsA3b. MeXMONIEKYIAPHBIE B3aUMOACHCTBUS.



BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOECHHEM (HA NpHUMEpEe COEAMHEHUN 3JIEMEHTOB BTOPOTO
MepuoJia).

[IpencraBinenre © KOMIUIEKCHBIX —coeinHeHusX. (CocTaB  KOMIUIEKCHOIO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHWE KOMIUIEKCHBIX coenuHeHuil. [lonstie o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHs. THIbl KPUCTAIIIMYECKUX
peteToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsTie o aucnepcHbix cucreMax. Mctunnsie pactBopsl. IlpeacraBienne o KOIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTPALMM pPAacTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJisipHas ~ KOHIEHTpauus. HachllleHHble M HEHACHIIIEHHbIE  PacTBOPHI,
pactBopuMocTbh. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHWYECKUX BEUIeCTB. |pUBHAIbHbIE Ha3BaHUs
OTJIEeIbHBIX NPEACTAaBUTEIEH HEOPraHMUECKUX BEILIECTB.

Knaccudukanus XMMHUUECKUX peaklMii B HEOPTraHWYECKOW U OpraHn4eckod XUMHUH. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHEHHWS W MPEBPAIICHUS SHEPTHUU TPH XUMHUYECKUX
peaknusax. TemmoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMUYECKUE YPaBHECHHUS.

CKOpOoCTh XUMHUYECKOM peakIiy, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (pakTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Karanus u katanuzatopsl.

O6patumbie © HeoOpaTUMBIE pEaKIMU. XHUMHYEeCKoe paBHoBecue. KoHcraHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIMUSIONIME HA MOJIO)KEHHE XWMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JABJICHHE W KOHIIEHTPALUM BEIIECTB, y4acTBYWOIIMX B peakuuu. [Ipunnun Jle
[arense.

OnexTponuTtnueckas auccounanusa. CusibHble W cinalble  37eKTpoiuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX PacTBOPOB: KUCJIOTHAs, HEUTpalibHAs, IIesiouHas. BoaopoaHsiit
nokazatenb (pH) pactBopa. 'unponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIIUTENIBHO-BOCCTAHOBUTENBHBIE  peakuuu. CreneHp okuciaeHus. OKUcCauTeNnb U

BOCCTaHOBUTENb. [Ipoecchl OKHUCIEHHMST M BOCCTAHOBJIEHUS. BakHeHlIue OKUCIUTENU U
BOCCTaHOBUTEIN. MeTO/I 3JIEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIJIAaBOB BEILIECTB.
OKCIEpPUMEHTAIbHBIE METOJbl M3Y4YECHHMS BELIECTB M MX MPEBPALLICHUN: Pa3I0KEHHE
MEpOKCHJAa BOAOPOJa B NPUCYTCTBUM KaTaJIM3aTOPA, MOJEIN KPUCTAJUIMYECKUX PEIICTOK,
MPOBEJCHUE peaKUii HOHHOrO OOMEHa, OIpelelieHue Cpelbl PacTBOPOB C IOMOIIBIO
WHJMKATOPOB, U3yYCHHUE BIIMSHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMUMUYECKOH peakIuu U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

Heoprannuyeckasi xumusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bonopon. INonyyenue, gusndeckre ¥ XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIAMU U
HEMEeTaJlJIaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTIIMBHBIE 371EMEHTHI.

lanmorensl. Haxoxxnenune B mpupoje, COCOObI MoJydyeHUs, (PU3HUYecCKhe U XUMUYECKHE
cBoiicTBa. ['amoreHoBogoponpl. BaxHeimme KHUCIOpPOACOAEPIKAIIUE COENUHEHUS TajJOreHOB.
JIaGopaTopHble ¥ MPOMBIIUICHHBIE CIOCOOBI MOMY4YeHUs TajoreHoB. [IpuMeHeHne rajJoreHoB u
HX COCMHECHUM.



Kucnopon, o3oH. JlabopaTtopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHS KHCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W NPUMEHEHUE KHCIOopoJa Hu 030HA. OKCHABI U
MIEPOKCH/IBI.

Cepa. HaxoxneHwe B TpUpOJE, CIOCOOBI TMONYYeHHUs, (DU3UYECKHE U XHUMHYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepbi(IV), okeun cepoi(VI). CepHucras u cepHas
KHCJIOTBI U uX coidu. OcoOEHHOCTH CBOMCTB cepHOUM KHCIOTHL. [IpuMeHeHue cepbl u ec
COCIMHEHUN.

A30T. Haxoxnenwe B Tpupojae, CIOCOOBI TONydeHHs, (DU3MYECKHE W XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI M WX COJIM.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHI. IIpuMeHeHWe a30Ta W ero COoeqMHEHWH. A30THBIC
ya0OpeHus..

®ochop. Haxoxaenwe B mpupojse, CrnocoObl MoJydeHUs, (HU3UUECKHE U XUMHUUYECKHE
cBoictBa. Dochuast u dochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJH.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepon, HaxoxaeHue B mnpupoie. AimoTponHble Moaudukanuu. Ddusudeckue wu
XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB, oOpa3oBaHHBIX yriepoaoM. Oxcun yraepona(ll),
okcua yriuepona(IV), yrompHas KucioTa W €€ COMU. AKTUBHPOBAHHBIA YToJjb, aicoOpOLUSL
Oymnepensl, TpadeH, yriuepoAaHble  HaHOTPYOKW. [IpumeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €T0 COEAUHEHUN.

Kpemuuii. Haxoxzaenue B npupoje, cnocoObl MoSydeHHs, (QU3NUecKhe U XUMHUYECKHe
cBorictBa. Oxcua kpemuusi(IV), kpemHUEBass KUCIOTa, CHIMKATHIL. [I[puMeHeHre KpeMHUS U €ro
coenquHennil. CTEeKJ0, ero moJy4eHue, BUIbl CTEKIIA.

[Tonoxxenne metannoB B [leproandeckoil cucTeMe XUMUUECKHX 71eMeHTOB. OCOOCHHOCTH
CTPOCHHS JIECKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OOIue GU3ndecKrue CBOMCTBA METAJIOB.
[Ipumenenue MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAl  HampsbkeHUHd MerauioB.  OOmme crmocoObl  MOTydeHUS
METaJJIOB: TUIPOMETAITYPrUs, MUPOMETAILTYprus, ekTpometautyprus. [lonarue o koppo3uu
MeTaiioB. CrocoObl 3aUTHI OT KOPPO3HH.

O6mras xapaktepuctuka MeTawioB [A-rpynmbl Ilepuomndyeckoit cuCTEMbl XHUMHYECKHX
aneMeHToB. HaTtpuii u kanuii: nomydyenue, puznyeckue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUH.

O6mras xapaktepuctuka MetaioB IIA-rpynmel [lepuogudeckoit cucTeMbl XHMUYECKUX
3JIeMEeHTOB. Maruuii ¥ Kanbluii: ToJdy4eHue, (GU3NYECKUEe U XHMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAnHeHul. JKECTKOCTh BOJIbI U CIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHMI: TonmyuyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA U €ro coequHeHWil. AMQOTEpHbIe CBOWCTBA OKCHAA M THAPOKCUAA ATIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmass xapaktepuctuka MeTawioB mobounbix noxarpynn (b-rpymnm) Ilepuoanueckoit
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

du3nueckue ¥ XMMHUYECKHE CBOMCTBA XpoMa M €ro coequHeHud. OKCUIbl U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AMXpOMATHI, UX OKUCIHUTEIbHBIE CBOWMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeIMHEeHuU. Baxueimue
coenunenus mapranna(ll), mapranma(I'V), mapranna(VI) u mapranna( VII). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nuecKrue 1 XUMUYECKHUE CBOMCTBA Xkeje3a U ero coeqnHeHnit. OKCUIbl, TUAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). Ilomyuenue u npumeHeHue xKeje3a U ero CIjIaBoB.

®dusnueckrue U XUMUYECKHE CBOMCTBA MeIU U e¢ coeauHeHui. [lonyuenune u npuMeHeHue
MEJI1 U €¢ COCTUHECHUI.

Huuk: nosyyenue, pu3nuecKkue U XMMUYECKHUE CBOMCTBA. AM(OTEpHbIE CBONCTBA OKCUIA
Y TUAPOKCHJIA IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [IprMeHeHne IMHKa U ero COeqMHEHH.

DKCHEpUMEHTAIbHBIE METOJbl M3YyYCHUS BEHIECTB M MX NPEBPAILCHUA: HW3YYCHHE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, keneza, MarHus B KHCIOPOJE, HU3YYCHUE
KOJUIeKIuu «MeTalsibl M CIUIaBbl», B3aUMOJICUCTBUE IICIIOYHBIX W  IIEJIOYHO3EMEIIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIB30BAHHME BHJIEOMATEPUAIOB), B3aUMOJICUCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IIeJI0Yel, KaueCTBEHHBIE PEAKIIMU Ha HEOPTraHNYECKHUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCUIOB AFOMUHUS U IIMHKA C
pacTBOpaMu KHUCIIOT M IENOYeH, pelIeHre IKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM «l ajoreHsD»,
«Cepa u e¢ coequHeHUs», «A30T U hochop U UX COeTUHEHUsD», «MeTauTbl TIIaBHBIX TOATPYIIID),
«Mertanibl MOGOYHBIX MTOATPYIII).

XHUMUSA U )KU3Hb.

Ponpe xumun B oOecrieueHUN yCTOWUYMBOTO pa3BUTHs deloBedecTBa. [IoHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJOJOTHM HAydyHOTO HcchefoBaHus. HaydHbie NpUHIUIIBI
OpraHU3aIul XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINIIeHHBIE CTTOCOOBI TOJYUeHUSI BaKHEUITUX
BEIECTB (HAa MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KHUCIOTHI, MeTaHoa). [IpoMbIIieHHBIE
CrocoObI TOJyYEHUsI METAJUIOB U CIIABOB. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIoleld Cpeabl U
ero nociueactsus. Posb xumun B 06ecriedeHUH SHEPreTHIecKoi 6e301MacHOCTH.

Xumus M 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBmiia uWcnosib30BaHUs
JIEKapCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUU MEAUIIMHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuu B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. beitoBas xumus. [IpaBuma Ge3omacHoOro
WCII0JIb30BAHUS MIPenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepUalibl (LIeMEHT, OETOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YI0OpEHUSI.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KpacKH, CTEKIIO, Kepamuka. Martepuabl
JUIs eKTpoHUKU. HaHnotexHoorum.

Pacuérnble 3anaun.

Pacuetbl: macchl BemiecTBa MM 00bEMa ra3oB [0 M3BECTHOMY KOJIHMUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MacChl (00bEMa, KOTMYECTBA
BEIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO U3 BEIIeCTB HMMEeT IMpHUMEcH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pEaklu, €CIM OJHO U3 BEILIECTB JAaHO B BUJE PacTBOpa C
ONpPEJICJICHHON MAacCOBOM J10JIe PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIIEHTPALlUU BEIIECTBA B PAaCTBOPE, MIOJM BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3arus MeXmpeaMETHBIX CBS3€H MPU HU3ydeHUH OOIIeld U HEOPraHUYECKOW XMMHH B
11 kmacce ocyIiiecTBIs€TCsS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK ¥ NOHSTUN, IPUHATHIX B OTJEIBHBIX MTPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.



OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIA (DaKT, THUIOTE3a, TEOPHUS,
3aKOH, AaHajM3, CHHTE3, KiIacCUpUKAIMs, TMEePUOAUYHOCTh, HAOIMIOACHUE, H3MEpEHHeE,
AKCIEPUMEHT, MOJIEb, MOJEINPOBAHUE.

®dusnka: marepusi, MUKPOMHUP, MaKpOMHUp, aToOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIeCTBA, WJICATBbHBIM Ta3, (U3NUYECKUE BEIMYUHBI, EIUHUIIBI
U3MEpEeHUs, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, SKocucTeMma, Ouocdepa, MeTabonM3M, MaKpo- U
MUKpPORJIEMEHTBI, OEJKU, KHUPbI, YIJI€BOJbI, HYKJICHMHOBBIE KHUCIOThHI, (PEPMEHTHI, TOPMOHBI,
KpYroBOPOT BEILECTB U MOTOK S3HEPTHU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, rOpHbIE MOPOABI, MOJE3HBIE HCKOIMAEMBbIE, TOILIUBO, PECYPCHI.

TexHonorus:: XuMHUYecKasi MPOMBIIUIEHHOCTb, METAJULYprusi, CTPOUTEIbHBIE MaTEepHAaIbI,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHINEBAas IPOMBIIUIEHHOCTh, (apMaleBTHUYECKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX IpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XUMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IOJXOJ0M B CTPYKTYpE JIUYHOCTHBIX
pe3ylnbTaTOB OCBOCHMs TMpeaMeTa «XUMHUS» Ha YPOBHE CpeaHero ooiero oOpa3oBaHHs
BBIJICIICHBI CIICAYIOIINE COCTABJISIOIINEG: OCO3HAHNE OOYUJAIONTUMUCS POCCHICKON T'PpaKIaHCKOM
WUJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOMPEICIICHUIO;
HaJIMYMe MOTHBAIlMM K  OOYYCHHWIO; TOTOBHOCTh W CHOCOOHOCTh  OOYYaroNIUXCs
PYKOBOJICTBOBATHCS TPHUHATHBIMH B OOIIECTBE MpaBWJIaMH W HOPMaMH TOBEICHUS; HaTUUINE
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIBTYPHI; CIIOCOOHOCTh CTaBUTH IIEIH U CTPOUTH >KU3HEHHBIC
TIJIAHBL.

JIngHOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa «XUMHUSD OTpaxaroT cHOPMHUPOBAHHOCTH
OTIbITA TIO3HABATENILHON M MPAKTUUECKON JACSITEIIBHOCTH O0YyJarOIMXCs B MPOIIECCEe pean3alun
00pa3oBaTeIbHON JEATETHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTpakaroT c(OPMHUPOBAHHOCTH
OTIBITA TI03HABATEIILHON M MPAKTUYECKOU ACSITEIPHOCTH OOYYAIOIINXCS B MPOIIECCEe PeaTH3allun
00pa3zoBaTebHON JEATEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMSI:

OCO3HAHUS 00YJAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEH, YBOKCHUS K
3aKOHY U MPaBOMOPSAKY;

MIPE/ICTaBJICHHS] O COLHUAIbHBIX HOPMax W MpaBUiaX MEXKIUYHOCTHBIX OTHOLICHHUI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKON JESTENLHOCTU MPHU CO3JaHUH YUE€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHbIX 3a/1a4, BHINOJHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX
P aHAJN3€ PA3JINYHbIX BUJIOB Y4eOHOM AeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHHUSI:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HACIEHI0 OTEUYECTBEHHOU
XUMHUH;

YBXKEHUS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO IMPHUIOKECHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yNbTaT UIMTENbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYCHBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEIbHBIX MOTHBOB B TOJYYEHHMHM U TIOCIHEAYIOIIEM aHaIHU3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSI:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYalliW, CBS3aHHbIE C XUMUYECKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTHY;

FOTOBHOCTU OIIEHMBATH CBOC MOBEJEHUWE W MOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YI4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMHUpPOBaHUSI KYJILTYPbI 310POBbSI:

MOHUMAaHM I[IEHHOCTeW 370pOBOTO W 0Oe30mMacHOro oOpasza >KHU3HH, HEO0OXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOirofieHus TpaBmiI 0E30MacHOTO OOpaIeHUs ¢ BEIIeCTBAaMH B OBITY, TTOBCEIHEBHOM
KU3HU, B TPYJIOBOU JIEATEIBHOCTH;

MMOHMMAaHUSl [IEHHOCTH TMIPaBWJl HWHIMBHIYaJbHOTO U KOJUICKTHBHOTO O€30TacHOTO
MOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIIEACTBHIA W HETPUATUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCIIUTAHHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIIE0BATEIbCKOM  ACSITEbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYaCTHE B PEUICHWH NPAKTUYECKUX 3a7ad COIUATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YUYCHHMIO MPO(ECcCHil pa3iMuHOTO POjJa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYY, JIOJISAM TPY/ia U pe3yJibTaTaM TPYIOBOU JACSITEILHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWUBHUIYAJIbHON TPAeKTOPHUU OOpa3oBaHUs,
Oynymiei mpodeccun U pearn3anuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCIIMTAHMS:

9KOJIOTUYECKH TI€JIECO0OPA3HOT0 OTHOMICHHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TII00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOM CPEIBI;

OCO3HaHHS HEOOXOAMMOCTHU HMCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ul PELISHUS! BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUM, NMPUHOCSIIMX BpPENl OKPYKAIOLIEW MPUPOTHON Cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MpPeIpPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJIW4Yus Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, SKOJOTMYECKON KyJIbTYphl, OIbITa
JESITEeIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHOMN U COIIMAIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HEeHHOCTH HAYYHOr'0 MO3HAHUS

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH U
0OLIECTBEHHOH MPAKTUKH;

MOHUMAaHM crnenuduKd XUMUW Kak HayKd, OCO3HaHUS e¢ PO B (HOpMHUPOBAHHUU
paIMOHATILHOTO HAYYHOT'O MBIIIJICHHS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaroIeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M UEIOBEKa, B MO3HAHUH MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXACHHOCTH B 0CO0O0 3HAYMMOCTH XUMHUH IS COBPEMEHHOW HMBHUIM3ALMU: B €€
T'YyMaHUCTUYECKOW HAIPaBICHHOCTH M Ba)XHOM POJNHM B CO3/JaHWM HOBOM 0aszbl MaTepHalbHOMN
KYJIBTYpBI, B PEILIEHUH TTI00ATBHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYeCKOM, MHUIIEBOW M HOKOJIOTMYECKOH O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBHM YCHENIHOTO TPyia M HKOJIOTHUECKH KOMGPOPTHOM KU3HU KaXKJOTO YlieHa
o0I1ecTBa;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB TO3HAHHS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOIh30BATh MOTydaeMble 3HAHUS JITIS



aHaJM3a W OOBSCHEHUs SBJICHHUN OKPYKAIOIIETO MHpPa M MPOUCXOASIINX B HEM U3MCHCHUH,
YMEHHSI JIeJaTh 000CHOBAHHBIC 3aKIFOUEHUSI HA OCHOBE HAYYHBIX ()AaKTOB U MMEIOIINXCS JTAaHHBIX
C TEJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCIOJIh30BaTh XUMHUUYECKUE 3HAHUS JIJISl PEIICHUS TTPOoOIIieM
B PCAIBbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATENILCKOM A TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHWUM 10 XHMHH B COOTBETCTBHH C >KH3HCHHBIMHU
MOTPEOHOCTSMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX chepax mpodeccnoHaTbHON
TS TEILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHS INPOTPAaMMBI II0 XMMHUH Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HaYuMble s (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOLIUXCA MEXIUCIUIUIMHAPHBIE
(MexTnpeMeTHbIE) 001IIeHayYHbIE TTOHITHS, OTpaXKarollie 11eJOCTHOCTh Hay4YHOU KapTHHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOJIOB ITO3HAHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEUICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, HaY4YHbIH (aKT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0OBaHNe, HAOIIOIeHIEe, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE  ydeOHbIe  JelcTBHs  (TIO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasTuBHBIC), obecrneunBaroniue (GopMupoBaHue (GYHKIIMOHATBHON TPaMOTHOCTH |
COLMAIBHOM KOMITETEHITMH 00yYaroIInuXcs;

CMOCOOHOCTh ~ OOYYAIOUIMXCSl  HCIIOJIB30BaTh ~ OCBOCHHBIC  MEXIUCIHIUIMHAPHEIC,
MHUPOBO33pPCHUYCCKHE 3HAaHUS W YHUBEPCAIbHBIC y4eOHBIC ICHWCTBUS B IO3HABATEIHHOW H
COLIMAIBHOM MIPAKTHKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE Y4eOHbIe el CTBHS

1) 6a3oBbIe JJOrHYeCKHe el CTBUS:

CaMOCTOSITENIBHO (POPMYIIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHUS,
COOTHOCHUTH PE3yJbTAThI ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHMM MPHUEMBI JIOTHUECKOTO MBIIUICHUS: BbBIICIATh
XapakTepHble TPU3HAKK TMOHATHH W YCTaHABIMBAThb WX B3aMMOCBSI3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHITHS I 00BACHEHUS OTJENbHBIX (DAaKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIacCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIINi;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXIY U3Yy4a€MbIMU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE paCCyXAeHUs (MHIYKTUBHBIC, JCIyKTUBHBIE, II0 AaHAIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHs B PAaCCMAaTPUBAEMBIX SIBICHUAX, (DOPMYTUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHATHh B IMPOLIECCE MO3HAHUS UCIOJIb3YEMbI€ B XUMHUHU CHUMBOJIMUECKHE (3HAKOBBIC)
MOJEIH, MPe0OPa30BhIBATH MOICIbHBIE MPEACTABICHUS — XUMHUUECKUN 3HAK (CUMBOJI) 2JIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XHMHYECKOH pEaKUWh — TMpH pelIeHUH y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 33734, MPUMEHATh HA3BaHHBIC MOJICIIBHBIEC MPEICTABICHHS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKLINH.

2) 6a30BbIe HCCIE0BATENbCKHE 1€l CTBHA:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOTO TIO3HAHHS BEHIECTB M XUMHUYECKUX pEaKIUii;

dbopMynHupoBaTh IETM W 3aJa4d  UCCIENOBAaHMSA, HCIOJIB30BaTh IIOCTABJICHHBIC |
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOTPOCHI B Ka4€CTBE WHCTPYMEHTA IO3HAHUS U OCHOBBI
115t POPMHUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBENCHUS YYCHUUYESCKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IIPOIECCa, CaMOCTOSATEIHLHO
MIPOrHO3UPOBATh €ro pe3ysabTaT, (OopMYyIMpPOBaTh OOOOLIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAHUS, COCTABISITh 0OOCHOBAHHBIM OTUET O MPOJIEIAHHOMN
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM M TMPOEKTHOM J1eATENbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pEIIeHUs
MPAaKTUIECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB TIO3HAHUSL.

3) padora ¢ unpopmanmeii:

OpUEHTHUPOBAThCSI B  PA3IMYHBIX HCTOYHWKAX WHPoOpManuu (HAYIHO-TIOMYJsIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBOYHbIE MocoOus, pecypcel HHTepHeta),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3TUYHBIX BUIOB W (OPM TMPENCTABICHHS, KPUTHYECKH
OIICHHUBATh €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl W MPHUMEHSATH pa3jMuHble METOAbl MpH IOHCKE U OoTOOope
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHUSI YY€OHBIX 3a/1a4 ONPEAEICHHOIO TUTIA;

MPUOOpPETaTh OMBIT MCIMOJB30BaHUA WH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY TpecTaBlIeHUs HHPOPMAINH (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyeCTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXMpeAMeTHbIe ((U3MYecKue M MaTeMaTH4eCcKHe) 3HaKu U
CUMBOJIBI, (popMyJIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CHUMBOJMYCCKHUE CPCACTBA HAIJIAAHOCTH.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIE YYeOHbIe 1eliCTBUS:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOi TEMbI B XOJ€ JUAIOra U/Uin JUCKYCCUH,
BBICKa3bIBATh UAEH, (GOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTENHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1a4H;

BBICTYIIATH C Hpe3eHTaL{Heﬁ PpPE3YyJIbTaTOB MO3HaBaTEIbHOM ACATCIIBHOCTHU, IMOJIYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCPCTHUKAMHU IIPU  BBIIIOJIHCHUHW XUMHYECKOT'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 HCCIECIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anuun y‘IC6HOI‘ 0 IMpOCKTa, U (I)OpMy.III/IpOBaTL BbBIBOJIBI IO pPE3yJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTéM COTJIaCOBaHMS IO3ULIUHI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIIbHBIC yqeﬁnble JelicTBUSA:

CaMOCTOSTENIBHO IUIAHUPOBATh U OCYLIECTBIISATh CBOIO IIO3HABATEJIBHYIO AEATEIBHOCTD,
ompenenss e€ Ienu M 3aa4d, KOHTPOJIMPOBATh M MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO MX PEIICHUS C YUETOM TOJTYYEHHs] HOBBIX 3HAHHUNA O
BEILIECTBAX U XUMHUUYECKUX PEaKIUX;

OCYILIECTBIISATh CAMOKOHTPOJIb AEATEIILHOCTU Ha OCHOBE CaMOaHaIN3a U CAMOOLICHKU.

NPEIMETHBIE PE3YJIbTATDI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTrpaMMbl [0 XMMHMM Ha YIiyOJCHHOM YpPOBHE Ha
YpPOBHE CpeaHero oOmiero oOpa3oBaHUsl BKIIOYAIOT ClieU(PUUECKUE IS Y4eOHOro mpenmera
«XuMus» HAaY4YHBIC 3HaHHWsA, YMCHUSA U CIIOCOOBI HeﬁCTBHﬁ 0 OCBOCHUIO, MHTCPHIPCTALIUN U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUU B Pa3JIMYHBIX y‘I€6HI>IX CUTyalusaX, a TaKKC B PCAJIbHBIX XHW3HCHHBIX CUTYyalUAX,
CBA3aHHBIX C XMMHEH. B mporpamme 1o XMMHH NPEIMETHBIE PE3YJIbTATHl MPEICTABIEHBI 110
rojgaM U3y4dCHUA.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeopraHuueckas XUMUS»
OTpakaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: O MAaTEePHUAIIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U MO3HABAEMOCTU SBJICHUN HPUPOJIBI, O MECT€ U 3HAUYEHUU XMMHUU B CHCTEME E€CTECTBEHHBIX
HayK U €¢ poJi B 00ECIICUCHUH YCTOWYMBOTO PAa3BUTHS, B PEIICHUH MPOOJIEM KOJOTHUECKOM,
SHEPreTHYecKOM W TMHUIIEeBOH 0e30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAHUU HOBBIX
MaTepuagoB,  HOBbIX  HCTOYHHMKOB  SHEpPruM, B  OOECHEYEeHHWH  palMOHAIBHOTO
MIPUPO/IOIOIIL30BaHNUS, B (GOPMUPOBAHUHM MUPOBO33PEHHUS U OOIIEH KyIbTYphl YeIOBEKA, a TAaKkKe
AKOJIOTMYECKd 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOIHON Cpejie;

BIIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS — XUMUYECKHI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOTIbI, SJIEKTPOHHAs 000JI0YKa aToMa, S-



, p-, d-aromHbBIC OpOHMTAIM, OCHOBHOE M BO30YXKJACHHOE COCTOSIHHUS aTOMa, TUOPHAN3AIUS
aTOMHBIX OpOWTaseil, WMOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTCICHb
OKUCJICHUSI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi PEIICTKa, XUMUYECKas PEaklMs, pacTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
ANEKTPOJUTHYECKAs JUCCOLMANMs, CTENEeHb JHCCOLMALMHM, BOJOPOAHBIM  MOKa3aTeb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH 2(P(PEKT XUMUIECKOH peakIiu, CKOPOCTh XUMHYECKOU
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUM W 3aKOHBI (TEOPHUS  AJIEKTPOIUTUUCCKOM
quccouranuy, nepuoauuyeckuil 3akoH .M. MenpeneeBa, 3aKOH COXpaHEHHS] MAacChbl BEIIECTB,
3aKOH COXPAaHEHHWs M MPEBPALICHUS SHEPTUH MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE NMOHMMAHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUM; COBPEMEHHBIE MPEACTABICHHUS O CTPOEHHWM BENIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJSIDHOM M HAJMOJIEKYJSIPHOM ypPOBHSAX; NPEACTABICHUS O MEXaHU3Max
XUMHYECKUX PEAKIUi, TEPMOJUHAMUYECKMX M KUHETUYECKUX 3aKOHOMEPHOCTSIX MX
NpPOTEKaHUs, O XHUMHUYECKOM pABHOBECHHM, pacCTBOpaXx M  JHUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHUECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUH W O€30MaCHOM HMCIOJIb30BAaHUU
BOKHEUININX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKON JEATETHLHOCTH YelIOBEKa,
00INX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepPHbIE MPU3HAKHU MTOHATHHN, YCTAHABINBATH
X B3aMMOCBS3b, WCIIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMHCAHWHA HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIH30BAaTh XUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHUS
dbopMya BEHIECTB W YpPAaBHCHHH XWMHYECKHX PEaKIMi, CHCTEMAaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHbIC HA3BaHUS OT/IEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OTIPEICTSATh BAJICHTHOCTh U CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCIUHEHUSX, BHUJ XUMHYECKOW CBS3W (KOBAJICHTHAs, MOHHAs, METAJTHYCCKAs,
BOJIOPOIHAS ), TUIT KPUCTAITMIECKON peleTKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHMOCTh CBOWMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3W U TUIA KPUCTAUTMYECKON PEIETKH, OOMEHHBIH W JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIAaCCU(UIIMPOBATH: HEOPTraHWYECKHUE BEIIECTBA IO HX
COCTaBy, XMMHYECKHE PEaKIUH IO Pa3IW4YHbIM NpPH3HAKaM (YHCIY U COCTAaBYy pearupyromux
BEIIECTB, TEIIOBOMY O3(PdeKTy peakuuu, H3MEHEHHIO CTEINEeHEeW OKHUCICHHUS DIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aropa M JPYrue); CaMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI pAacKpbhIBaThb CMBICH Mepuogudeckoro 3akona JI. U.
MenzeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOECHUE aTOMOB M MOHOB
XUMHUYECKUX AJIEMEHTOB MEepBOro—4erBeproro mnepuogoB Ilepmonnueckoir cucrems .M.
MeHnneneeBa, UCIIONb3YS MOHATHS «IHEPrEeTUUECKUE YPOBHU», «IHEPrE€TUUYECKHUE MOJTYPOBHI,
«S-, p-, d-aroMHBIE OpOWTAIM», «OCHOBHOE W BO30YKICHHOE JHEPreTHUYECKHE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKMX OJIIEMEHTOB M HX
COEMHEHMH 10 nepuogaM U rpynmnam Ilepuoaunueckoit cucremsl 1. 1. MenneneeBa, BaJIeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



chOpPMHUPOBAHHOCTh yYMEHUH: XapaKTepU30BaTh (OMHCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHHE I'€HETUYECKON CBS3HU
MEXKIY HEOPraHUYECKMMU BELIECTBAMU € MOMOILIBIO YPABHEHUN COOTBETCTBYIOIUX XUMHYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTh: OKHUCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuil MoCpeaCTBOM COCTaBJIEHUS 3JEKTPOHHOIO OajaHca 3TUX peakLUid; peakuuil MOHHOTO
oOMEHa ITyTéM COCTaBIICHUS WX IIOJIHBIX W COKPAIICHHBIX HMOHHBIX YpPaBHEHWH; peakiuid
TUPOJIN3A; PEAKIUM KOoMIUIeKcooOpa3oBaHMs (Ha MpUMEpe THUAPOKCOKOMIUIEKCOB IIMHKA H
QIFOMMHUSA);

cOPMHUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHHS XUMUYCCKUX
peakuii ¢ y4eTOM HX DHEPreTHYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMUYECKON PEaKIMu B 3aBUCHUMOCTH OT PA3IMYHBIX (PAaKTOPOB, & TAKKE XapaKTep CMENICHUs
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIHUX Bo3aeicTBuid (mpuniwmn Jle [llarense);

c(hOopMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaATh XUMUUYECKUE PEaKIIUU, JISKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEPHOM KHUCJIOThI, aMMHaka, oOIuMe Hay4dHbI€ MPUHIIUIBI
XUMUYECKUX TPOM3BOJCTB; I1E€JE€CO00PAa3HOCT, TPUMEHEHUS HEOPTaHWMYECKHUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIIEHUS PUCK-TIONIH3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHHWI O METO/IaX HAy4YHOTO TIO3HAHUS SIBJICHUI
NpUPOJbl  — HAOMIOJEHUE, UW3MEPEHHE, MOJCIUPOBAHNE, OKCIEPUMEHT (pEabHBIA U
MBICJICHHBIN), MCTIOIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS NPHUMEHSATh 3TH 3HAHUS TIPH
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUHM BEMIECTB U JUIsl OOBSICHEHUS XUMHYECKUX SIBJICHHM,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSI3b XUMUUECKUX 3HAHHUM C MOHATHIMU U
MPE/ICTAaBICHUSIMU JIPYTMX €CTECTBEHHO-HAyYHBIX MPEAMETOB [uig 0oJieeé O0CO3HAHHOTO
ITOHUMAaHHS MaTEPUAIIBHOTO €ANHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS IPOBOJUTH PACUCTHI: C UCTIOJIB30BAHUEM MOHITHIH «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJIIpHAsl KOHIIEHTpAIMs»; Macchl BEIIeCTBa WM 00beMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCEe WM OOBEMY OJJTHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB; TEIJIOBOrO APdeKTa peakuu; 3HaUeHusl BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1iesiodyeld ¢ M3BECTHOM CTENEHbIO IUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKLMH, €CIM OJHO U3 UCXOJTHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIICHHON
MaccoBOM J/0Jel PacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MpHUMECH); I0JIU
BBIXOJIa MPOJIyKTa PEaKuu; 0OBEMHBIX OTHOILICHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOATEIbHO IUIAHUPOBATH W MPOBOAUTH XUMUYECKHIA
AKCIEPUMEHT (TMPOBEACHUE peaKluii HOHHOTO OOMEHa, MOATBEPKIEHNE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEACIICHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOLIbIO HHIUKATOPOB,
U3Y4YEeHHUE BIIMAHUA PA3IUYHBIX (DAKTOPOB HAa CKOPOCTh XUMHYECKOM peaklUu, pPelieHue
AKCIEPUMEHTAJIBHBIX 337a4y Mo Temam «Mertamib» U «HeMeramnsl») ¢ coOnMrOAeHUEM MpaBHII
0e30MmacHOTO OOpaIleHHs] ¢ BEUIECTBAMHU U JIaOOPaTOpPHBIM 000pyHdOBaHHEM, (OPMYIHUPOBATH
1elb HCCIAEAOBAaHUS, NPEACTABISATh B pa3NuyHOM (opme pe3ynpTaThl HIKCIEPUMEHTA,
AQHaJIM3UPOBATh U OLICHUBATH UX I0CTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBuia MOJIb30BAHUS XUMHUYECKOW MOCYAON U
nabopaTopHbIM 000pYyAOBaHHEM, OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
M0 BBHITIOJHEHUIO Ja0OPAaTOPHBIX XHUMHYECKUX OIBITOB, SKOJOTHYECKH IeIeco00pa3Horo
MOBEACHUS B OBITY M TPYAOBON MAEATETHHOCTH B MEISAX COXPAHEHHS] CBOETO 3JI0POBBS,
OKpYXalolleld MPUPOJHON Cpelbl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABaTh



OITIACHOCTh TOKCHYECCKOI'O IICI\/JICTBI/ISI Ha KUBBIC OPraHNU3MbI OHpel[eJIéHHbIX HCOPTraHNYCCKUX BCUICCTB, IOHUMAs CMBICII ITIOKAa3aTCJIA HI[K,

c(OPMHUPOBAHHOCTh YMEHMIA: OCYIIECTBIISATH IIEJICHANPABICHHBIN MOUCK XMMUYECKOH HMH(GOpMAIMU B Pa3IMYHBIX MCTOYHMKAX (HaydHas H
yaeOHO-HayJHasl JINTEeparypa, CpeicTBa MaccoBoil mH(popMainuu, VHTEpHET W Jpyrue), KPUTUYCCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIUIO,
nepepadbaThIBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C IMOCTABJICHHOM YUeOHOM 3a1a4eil.



11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoabsubie | Ilpakruyeckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. Teopernueckue 0OCHOBBI XHMHH
Crpoenue aroma. [lepuoanueckuii 3aKkoH
11 u [lepnoanueckas cuctemMa XUMUYECKUX 9
anemenToB /1. . MenneneeBa
12 Crtpoenue BemecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMHUYECKUE PEaAKINH 19 1 3
Hroro mo pazaeny 39
Pa3nen 2. Heoprannueckasi XumMusi
2.1 Hemetanbt 31
2.2 Mertasbt 23 1
Hroro mo pazaeny 54
Pa3zpen 3. XumMus u ;Ku3HbL
31 Merto1bl O3HAHUSA B XUMUU. XUMHUS U 9
' KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [ITIPOI'PAMME 102 4 8




11 KITIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Konrpoiibie | Ipaxririeckie u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMeHT. M30Tonbl
9 CtpoeHnue 271eKTpOHHBIX 000710YeK aTOMOB, 1
KBaHTOBBIE YHCIIa
3 Knaccuukaruss XaMU4eCcKnuX 3JIEMEHTOB (S-, 1
p-, d-, f-amemeHThI)
4 Pacrnipenenenue 31eKTPOHOB 110 aTOMHBIM 1
opOuTaIsSIM
DNeKTpOHHbIE KOH(UTYpallui aTOMOB
5 3JICMEHTOB B OCHOBHOM 1 BO30YKJICHHOM 1
COCTOSIHUU
5 DNeKTPOHHBIE KOHPUTYypaI[TX HOHOB. 1
DNEeKTPOOTPULIATETHLHOCTD
[Tepuoauueckuii 3axon u [lepuoanueckas
7 cUCTeMa XMMHUYecKux 3nemeHToB Jl. U. 1
MenpeneeBa, CBSI3b C COBPEMEHHOU TeOpHEi
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTHIX U CIIOKHBIX BEIECTB IO TPYIIaM U
nepuoiam
9 CucremaTtu3zaiys 1 0000111eHe 3HAHUH 110 1




TEMC

10

Buaer xummdeckoi cBI3u. MexaHU3MEBI
00pa30BaHUs KOBAJICHTHOM CBSI3H.
BonopoaHas cBa3b. MexMONIEKyIsipHbIe
B3aHMOICHCTBUS

11

BaneHTHOCTD U BaJIEHTHBIE BO3MOXHOCTHU
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COCTMHEHUSX: COCTaB U HOMEHKJIaTypa

13

BemectBa MoJsIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPHUCTAJNINYECKUX PEIIETOK U CBOWCTBA
BEIIIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PaCTBOpax

15

WcTunHbIe pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatst

16

CriocoObI BeIpaKeHUS KOHLIEHTPAIUH
pacTBOpOB

17

Pemrenne 3aga4 ¢ UCMOIBL30BAHUEM TOHATHI
""MaccoBasi 10J11 paCTBOPEHHOTO BemiecTra",
"MOJIsipHasi KOHLIEHTparus'"

18

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/I}I n O606IJ.[€HI/IG 3HAHUI 110
TEMC




20

KonTtponsHas padora no remam "Ctpoenue
aroMa. [leproinueckuii 3aKOH U
Hepno;u/mecxas[ CHUCTEMA XUMHUYCCKUX
anemenToB /. . Menaeneesa", "Crpoenue
BemecTBa. MHOrooOpasue BeniecTs”

21

Krnaccudukanus XuMHYeCcKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHHS SHEPTUH NTPU
XUMHUYECKUX PEAKIMIX

22

TenoBbie 3pPeKTh XUMUUECKUX pPEAKLIUH.
TepMmoxumMuyeckue ypaBHEHHs

23

Borurcnenus mo ypaBHEHUSIM XUMHYECKUX
peaxiuii ¥ TEePMOXUMHYECKUM YPaBHEHHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, e
3aBUCHUMOCTB OT PA3IUYHBIX (PaKTOPOB.
Karanus u xatanuzatopsl

25

I'omorennsie u T'€TECPOrcHHbIC pCaKIINU

26

[IpakTuueckas padota Ne 1 o Teme
"Biustaue pa3audHbIX (HaKTOpOB Ha
CKOPOCTb XUMHYECKON peakiuu"

27

OO6paTtumbie 1 HEOOpAaTUMBbIE PEAKIIHH.
XUMHYECKOE paBHOBECHE

28

IIpakTtuyeckas padora Ne 2 o reme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
I0JIOKEHHE XMMUYECKOTO PABHOBECHS "

29

aﬂeKTpOHI/ITI/I‘{CCKaH JUcConuanusi. CunbHbIC
U clia0Oble QJICKTPOJIATHI. Crenedn




Jucconranmn

Nonnoe npoussenenue Boasl. Cpena BOJHBIX

30 pactBopoB. Boopoausiii mokasareins (pH)
pacTtBopa

31 I'maposns coneid. Peakuuu, mporekaroniue B
pacTBOpax AMEKTPOUTOB
[Ipaktuyeckas padora Ne 3 o Teme

32 "XUMHYECKUE PEAKIMH B pacTBOpax
AIEKTPOITUTOB"
OKHCITUTETBHO-BOCCTAHOBUTEILHEIE

33 peakuu. BaxxHeHe OKUCIUTENN 1
BOCCTaHOBMTEIIN

34 MeTo 3JIeKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OamaHca

35 DIIEKTPOJIN3 PAaCTBOPOB U PACIIIaBOB
BEIIECTB

36 Pemenne 3a1ay pa3aMvHBIX THITOB

37 Pemenne 3a1au pa3aMvHBIX THITOB

38 CucreMmaruzanys 1 00001eHrEe 3HAHUHA 110
teme "XuMHUUEeCKHe peakiuun"

39 KonTtponbHas pabora 1o reme "XuMuueckue
peakiuun"
[Tonoxenne Hemeramios B [leproanueckon
CHUCTEME XMMUYECKHUX 3jeMeHToB J]. 1.

40 MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. ®u3nUecKre CBOKMCTBAa HEMETAJIOB

41 AnnoTponus HEeMETaJIoB (Ha IpUMepe

KHcIopoa, cepsl, pochopa u yrieposa)




Bonopon: monydenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapuasl
["asiorensl: HaxOXIEHUE B PUPO/IE, CTIOCOOBI

43 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA
lNanorenoBonopoasl. Baxuelmue

44 KHCJIOPOJICOACPIKAIIUE COSTMHEHUS
TaJIOTEHOB
JlaGopaTopHbI€ ¥ MPOMBIILIEHHBIE CITOCOOBI

45 MOJTy4eHUs rajoreHoB. llpumenenue
TaJIOTeHOB U UX COCTMHEHUH
[IpakTnueckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTAJILHBIX 33]1a4 TI0 TEME
"T"anorens!"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYYECHHUS,
(buznueckue u XxuMudyeckue cBoicTra. O30H.
[IpumeHeHue KMUCIOPOIa U 030HA

48 OKCcHIBI ¥ TICPOKCHIBI

49 Pemenue 3aia4 pa3nu4HbIX TUTIOB
Cepa: Hax0XJIeHUE B MPUPOJIE, CTIOCOOBI

50 noJtyueHus, GU3NYECKUE U XUMHUECKUE
CBOICTBA

51 CepoBosiopo, Cynb(uIsI

59 Kucnoponaconepxkaiue coeAMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3a/1a4 110 Teme "Cepa u




e€ coenuuenus"

A30T: HaxX0XJICHHE B IIPUPOJIE, CIIOCOOBI

o4 MOJTy4eHUs, PU3HUYECKHE U XUMHUECKHE
CBOMCTBA. AMMHMAK, HUTPHJIBI

55 Kucnopoaconepxaiiue coelMHEHUs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHme a30Ta U €ro COeTMHEHNH.
A30THBIE y10OpEeHUS
®dochop: Hax0KAECHUE B IPUPOJIE, CTIOCOOBI

o517 noJtyueHusi, GU3NYECKUe U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

58 Oxkcunbt pocdopa, pochopconepxarme
kucioThbl. Cos pochopHOM KUCTOTHI

59 [Ipumenenune docdopa u ero coeqMHEHUH.
dochopHbIe y10OpeHUs
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe "A30T 1
dhocdhop u ux coenuHeHU"
VYrinepo: HaXxoJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIC MOU(UKAIINY; PU3NIECKUE 1
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yrnepoaa(ll), oxcup yrnepona(IV),
yroJibHasi KUCJIOTa U €€ COJIH

63 Pemenue 3a1a4 pa3nmu4HbBIX TUTIOB
Kpemuuii: Haxox/1eHue B IPUPO/IE, CIIOCOOBI

64 MoJTy4eHus1, GU3NYECKUe U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuusi(IV), kpeMHHMEBasE KUCIIOTA,




CHJIMKAThI

[IpuMeHeHne KpeMHHUS U €T0 COCTUHEHUM.

06 Crexio, €ro noyy4eHue, BUIbl CTEKIIA

67 Pemenue 3a1a4 pa3muvHbBIX THUIIOB

68 CucremaTu3aius u 0000IIeHIE 3HAHUH 110
teme "Hemeramnnr"

69 KonTpomnsHas padota o reme "Hemeramiber"

70 Ananus pe3yabTaToB KOHTPOJIBHOM padoThl,
KOPPEKIHsI OIHO0K
[Tonoxenne metamos B [leprognyeckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04eK aTOMOB METAIJIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHne MeTalIOB B ObITY U TEXHUKE

73 CmuiaBel MeTasuioB. Kopposust meTanios

74 Pemenne 3a1au pa3aMvHBIX THITOB
DIIEKTPOXUMHUYECKUH Pl HANPSIKCHUH

75 MeTtauioB. OOmre crocoObl MOTydeHUs
METaJJIOB
OO61as xapakTepucTuka MetamioB [A-
rpymnmnsl [lepuoauueckoit cucTeMbl

76 XUMHUUYECKHUX IeMEHTOB. HaTpuit n kanuii:
noJtyueHue, GU3NYeCKue 1 XUMUIECKHEe
CBOMCTBa, MPUMEHEHUE MPOCTHIX BELIECTB U
HUX COCUHEHUN

77 Oomas xapakrepuctika Mmetayuion |HA-

rpynns! [leproauueckoit cucreMbl




XUMHYECKUX 3JIEMEHTOB. Maraui u
KaJIBI[UI: TTOTydeHue, (GU3NIecKue u
XUMHUUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

78

JXKectkocTh BOBI M CIOCOOBI €€ YCTpaHEHHS

79

AnroMuHUIL: TIoJTydeHue, Gpusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

AmpoTepHble cBONCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS, X
MIPUMEHEHUE

81

Pemenne 3a71a4 pa3JIMYHbIX TUIIOB

82

[Ipaktrueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEMeE
"Metaiuibl T1aBHBIX OATpymn"”

83

OO6mras XxapakTepuCTUKAa METALIIOB
no6ounbIx nmoArpym (b-rpyr)
[Teproanueckoi CUCTEMbBI XUMHUYECKUX
2JIEMEHTOB

84

dusznyeckre U XUMUUECKHE CBOMCTBA XpomMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxwueiiine coeMHEHUs MapraHia.
[TepmanraHnar Kanusi, €ro OKUCIUTEIIbHbIE
CBOMCTBa

86

dusnuecKkne U XUMUUECKHE CBOWCTBA XKee3a
u ero coequHeHu. lomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

du3nyeckue U XMMHYECKHUE CBOMCTBA MEOU U




€€ COeAMHEHNH, X IPUMEHEHNE

dusznueckre U XUMUYECKHE CBOMCTBA [IMHKA

88 U €0 COCTMHEHUH, UX TPUMEHEHHE.
I'1apOKCOKOMIUIEKCHI ITHKA
[Ipaktuyeckas padota Ne 8. Penenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOO0YHBIX MOATPYHH"”

90 Pemenue 3a1a4 pa3InyHBIX THIIOB

o1 O0600611eHre 1 cucTeMaTH3aus H3Y4€HHOTO
Marepuana no teme "Metamibr"

92 KonTtponpnas padoTa o teme "Metamisr"

93 AHanu3 pe3yabTaToB KOHTPOJIbHOM paboThl,
KOPPEKIIUS OITMO0K
Ponbs xumun B 06eciedeHIH yCTOMYHUBOTO

94 pa3BuTHus yenoBeuecTBa. [lonsTre 0
Hay4YHBIX METO/IaX UCCIIEOBAHMsI BEIIECTB
Hayunbie npuHIUIIBI OpraHu3anuu

95 XMMHUYECKOTO MTPOU3BO/ICTBA.
[IpombInuieHHbIE CIOCOOBI MOTYYEHUS
BaYKHEHIIINX BEIECTB

9% XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIeH
Cpelbl U ero MoCIeACTBUS

97 XUMUS ¥ 37J0pOBbE YETIOBEKA.
JlekapCTBEHHBIE CpeJICTBA

08 Xumus nuiu. Poss xumMuu B o0ecriedeHnn
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u mapgpromepHbie CpeCTBA.

BbriToBag xumng




XHUMHS B CTPOUTENBCTBE. BaxHelmme

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckue 1 MUHEPaJIbHbIE Y100peHus
102 CucremaTtu3zanus 1 0000IIeHIE 3HaHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAUJIBI JIJIS1 YHEHUKA
Xumus 11 xnace .yrinyonennsiii yposenb. B.B. Epémun, H.E. Ky3smenko, A.A.Jlpo3nos, B.B.

JIynun Mocksa IIpocsemenue . 2022r.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

KoHnTposnbHble 1 mpoBepouHblie paboThl k yueOHuKy B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpoznosa, B.B. Jlyauna «Xumust. 10-11 xmace» ot aBtopa A. A. JIpo30B.

https://rosuchebnik.ru/upload/iblock/90c/90c330afb518306a8a69424a558f70c0.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET

https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organ
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