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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konmenimuu mnpenojgaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuoxa no 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamu3zyeMoe B YCIOBUSX U PEepeHIMPOBAHHOTO, MPOQMILHOTO OOyYEeHHUs, MPU3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 MPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJIeH, colepKaHus, pe3ylIbTaToB 00y4eHUs U TPeOOBAHUN K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
NPEJCTAaBICHUS O LENAX, COJEpXaHuM, oOmiel cTpaTeruu oOy4deHus, BOCIUTAHUS U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJIMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma juist yriyGJIEHHOTO U3YUEHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpHOe pacrpesereHne yuieOHOro BpeMeHH, PEKOMEHIyeMOro il U3y4eHUs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Ieiaeil M 3agay M3ydeHus INpeaMera Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAKXKe C Y4ETOM OCHOBHBIX BHUJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHUU Ha YypOBHE OCHOBHOTO oOImiero oopasoBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIFOIIEH, KOTOpask I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HalpaBICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpesiHero oOmiero o0pa3oBaHus XUMHUsI HAa YPOBHE YriyOnEHHOIO M3y4eHHs! HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YEeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pACUIUpPEHUE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XUMHUYECKOTO 00pa30oBaHus B OpraHu3anusIX mpodeccuoHanbHoro oopa3zoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPUEHTHPOBAHO TAKXKE HA PELIEHUE 3a7a4 BOCIUTAHUS U COLUAIBHOTO Pa3BUTHUS 00yJarouxcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromuMu  nipeiMeTra «XUMHS» Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
IporpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI mojoxeHus GI'OC COO o pazauumsax 6a30BOro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CHUCTeMa 3HAHUHN MOJIydaeT ONpeAeNiEHHOE TeOpPEeTHYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoif  CUCTEMbl ~ XMMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€¢ oOpa3zoBaHMs. [3yueHHe THUIOB peakiHUil JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yJenseTcss 0co0oe BHUMaHHE BOIpocaM 00 3JEKTPOHHBIX d(pdeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKIUH.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPEeIMETHBIX 3HaHHUM) OKa3bIBAIOT BIMSIHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3yueHuwm mnpeaMeTa B JaHHOM CIydae akKIEHT OyneT clenaH Ha OOIIHOCTh METOJOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, JIEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUU BEUIECTB U APYroe.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB Ui 00Jjiee 00CTOSTENILHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3alliy KJIETKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YriayOJ€HHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C Y4eOHBIMHU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun yueOHOTo mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE TaKkkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOH KyJIbTyphl. Perienue 3Toil 3amaun Ha yriayOoJ€HHOM YpOBHE M3YUYECHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHuE MPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIB30BaHUS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHONH KapTUHBI MHpa: (YHIAMEHTAIbHBIX MOHSTHUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX MPEACTABICHHN O CTPOCHHUM BEIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XUMHYEeCKOM paBHOBECHH, paCTBOPAX M AUCHEPCHBIX cHUCTEMaX, 00 00X
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKOM JEATEIBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPUOOPETAIOT TaKUE IIEJIH U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIUM K OOYYEHHIO M TIO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcs, (GOPMUPOBAHHE Y HUX CO3HATEITHLHOTO OTHOIIEHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(dbopMHUpOBaHHE YMEHHMH M HaBBIKOB pPa3yMHOTO MPUPOJOIOJIb30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE

cpenHero oOmiero oopazoBaHusi, cocrabisier 204 yvacoB: B 10 kmacce — 102 vaca (3 vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN M IOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTpYKTypHble QopMmyibl. CTpyKTypHble (GOpPMYJbl pPa3lIMYHBIX BHIOB:
pa3BépHyTas, COKpam€HHas, ckeneTrHas. HM3omepus. Buasl u30Mepuu: CTPyKTypHasd,
MIPOCTPAHCTBEHHAA. OJNEKTPOHHBbIE A(PGEKThl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccupuKanuu OpraHUIecKuxX BemecTB. [loHsaTue o GQyHKIMOHATBHON
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuyeckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKOH XUMUH.

OKcIepUMEHTAIIbHbIE METO/Ibl M3Y4YEHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3laMu OpraHMYeCKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBieHUe, OOYyIIMBaHHWE U TOpEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoanl.

Aunkanbl. ['omosnoruueckuil psj aiakaHoB, oOmas ¢GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrineposa, 6-cBsa3b. OU3MUECKUE CBOICTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIICHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
UUKIM3allUY, [UpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKaIbHOIO 3aMEILEHHSL.

Haxosxnenue B npupoje. CriocoObl NOIy4eHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['oMmonoruueckuii psi agkeHoB, obmas GopMysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP’-rHOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOICTBA: pPEAKIUM IPUCOCAUHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJIMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONMpsDKEHHBIC, — M30JHPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHBL. ['OMOJOTHYeCKHA psii aTKWHOB, 00mas Gopmyiia, HOMEHKIIATypa U M30MEpPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEpPU3alUd U TPUMEpHU3alny, okuciaeHus. KucinoTHble cBOMCTBa ajIKUHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacrapnenue 00 OpueHTUPYIOIIEM JIEHCTBUU 3aMeCcTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMydYeHHS UM TIPUMEHEHHE  apOMaTHYECKUX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHHE B IIPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHBIE BOJHOIO M CIHMPTOBOIO  pacTBopa Imuénouyn. Bsaumopeiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTANIbHbIE METOAbl M3YYEHHUs BEIIECTB M MX IPEBpallleHHi: H3ydyeHHe
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJEHCTBME alEeTWJICHa C aMMHAayHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3namu IjlacTMacc, KaydyKoB M PE3HHbI, MOJCIUPOBAHHE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTaHosa). ['omonorudeckuit psj, odmas Gopmyina, H30MepHs, HOMEHKJIAaTypa U KilacCu(pUKaLus.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIMPTHI. J[€HCTBME 3TaHOJAa M METaHOJA HAa OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb W IHIepuH. DU3NYecKue U XUMHYECKUE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. TokcnyHocTh ¢eHosa. CrnocoObl TONYYCHHS W MPUMEHEHHEe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepus U HOMeHKiIarypa. DuU3nuecKkue CBOMCTBA ANBJIETUJIOB M KETOHOB. XHMHUYECKHUE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss m HoMmeHkiaTypa. dusmueckue CBOICTBa 0JHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO pamukana. OcCOOCHHOCTH CBOMCTB MypaBbHHOU KHCIOTHI. [loHsTHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHCJIOT, TUAPOKCUKApOOHOBBIX KucCIOT. [IpencrtaBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
du3nYeCcKre U XMMUYECKUE CBOMCTBA: THAPOJIN3 B KUCION U LIETOYHOU Cpelie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUPOJE.

MBpbLI14 KaK COJIM BBICHIMX KAPOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOWCTBA W HaxoxkJeHWe B mpupojge. DorocuHTe3. XHUMHUUYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIUU C Y4YaCTHEM CIHUPTOBBIX M albACTUIHON TIpyHl, CHOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLIME Jucaxapuibl. ['mapomu3 aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XHUMHYECKHE CBOMCTBA Kpaxmaja: TMpOJIiN3, KaUeCTBEHHAs pPEaKius C HOJAOM. XHUMHUYECKHE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICUCTBUE 3TaHOJA C HATPUEM, OKHUCICHHE STUIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anpJeruipl (¢ ruapoxkcuiom auammuncepeopa(l) u rugpoxcunom Meau(ll)), peaknus rouneprsa
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 10 TeMaM «CrupThl U heHob», «KapOboHoBBIe KUCIOTHI. CIIOKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas ¢dopmyia, u3omMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMUHOB C a30TUCTON KuCI0TOU. CONH aKHIIaMMOHUS.

AHUIUH — TIPEICTaBUTEIh aMUHOB apoMaTuyeckoro psiiaa. Ctpoenne anwinHa. B3anmuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [lonydyenne anmIMHA U3 HUTPOOEH30Ia.

AmvuHokucnoTel. Homenkmarypa u  wu3omepusa. OTaelbHbIE NPEICTABUTENN O
AMHUHOKHUCIIOT: TJIMIMH, ajaHuH. OHU3nuecKkue CBOMCTBA aMHHOKUCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYECKUX COEIUHEHUU, peakius MOJIMKOHACHCAIUH,
oOpa3oBaHue NENTUAHON CBA3HM. buonorndyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 M THAPOJIU3
MENTHJIOB.

benku xak npupoansle nonumepsl. IlepBuuHas, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIU3, NEHATypallus, KaueCTBEHHBIC pPEakIUu Ha
OeIKH.

OKCIEpPUMEHTAIbHBIE METOJIbl M3YYEHHMsI BELIECTB M MX IPEBpAIICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHATypalusi OCJIKOB IIPU HArpeBaHHUHU, LIBETHBIE PEeaKIUU Ha OCNKH, pelIeHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOJEP)KAIUE OPraHUYECKHE COCIUHEHUsS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCIUHEHUI.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHbBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (MOAMATUIICH, HOJIUIIPOTIUIIEH,
MOJIMBUHUIIXIIOPU/I, MOJINCTUPOJL, MOJINMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noyuaTIIIeHTepedTanar). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIMMEPBI, OHOpa3naraeMbie OJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonexyaspHOd popMyiibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUU W/HIIM UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexnpeIMeTHBIX CBsI3ed MPH M3ydeHUH opraHundyeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4yHbIE TOHSATHS: SIBJICHHME, HAaydyHBIM (hakT, rUmoTesa, TEOopHs,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSHHME BeUIeCTBa, (U3MUYECKHUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIE€BOBI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX 3JI1eMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacnpenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOHTaNsIM. OIJEKTPOHHbIE KOH(MUTypaluu aTOMOB D3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBsi3b NEpUOJMYECKOTO 3akoHa U Ilepmoanueckold CHCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyNmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menneneena.

Xumudeckas cBsS3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajndecKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U JuinHa cBs3u. [losspHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJIEKYIIPHBIE B3aUMOACHCTBUSI.



BasieHTHOCTD W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOCHUEM (Ha MpPUMEpPE COCAUHEHHUI AJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne o0 KOMIUIEKCHBIX coeluHeHUsX. (CocTaB KOMIUIEKCHOTO — HOHA!
KOMILJICKCOOOpa3oBareib, JIMTAaHABl. 3HAYCHHWE KOMIUICKCHBIX coeAauHeHuid. [loHaTue o
KOOPJMHAILMOHHON XUMUH.

BemiectBa MOJNEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUs. THIbl KPUCTALIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nqucnepcHeix cucremax. ctuHHbIE pacTBOpbIL. [IpeacTaBiieHre 0 KOJUIOUIHBIX
pactBopax. CrocoObl BbIpaXeHHUS KOHIIGHTpPAllMM PACTBOPOB: MAaccoBasl JOJsl BEIIECTBA B
pactBope, MoJsipHas ~ KOHUEHTpauus. HacblnleHHbIE W HEHACBIIIEHHBIE  PaCTBOPHI,
pactBopuMOCTh. Kprctamoruaparsl.

Knaccudukanus m HOMEHKIATypa HEOPraHHMYECKHX BEHIECTB. TpHUBHAIBHBIC HA3BAHUS
OTAEJBHBIX MPEICTABUTENIC HEOPraHUUYECKUX BEUIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXpAaHEHUs MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peaknusx. TermoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMHUYECKUE YPaBHECHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
Y reTeporeHHbIe peakunu. Karainus u kaTaam3aTopsl.

O6patumbie ©u HeoOpaTUMbIE peaknuu. XuUMHYEeCKoe paBHOBecue. KoHcraHTa
XUMHUUYECKOTO paBHOBeCHS. DaKTOpHI, BIHUSIONIME HA TOJIOKEHHE XMMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexkrponuTtnueckas auccouuanus. CuibHble #u  cinabble  37eKTposiuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIpolecchl OKHUCIEHMS M BOCCTAHOBJICHHA. BakHeWlllne OKUCIUTENN U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KaTalln3aToOpa, MOJAEIN KPUCTAUIMYECKHX PEIIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tomoxenne HemeramoB B Ilepuoanueckodl cucreMe XUMUYECKUX diaeMeHToB [I.M.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopon. INonyyenue, gusnyeckre ¥ XUMUYECKHE CBOMCTBA: peaklMd C MeTallaMH U
HEMETaJlJIaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€MEHTHI.

lanmorensl. Haxoxxaenune B mpupojie, CocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['asoreHoBonopoabl. BaxkHenmume KHUCIOPOACOAEPIKAINE COCIMHEHUS TaJOre€HOB.
JlaGopaTopHbIe ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [I[puMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A3oT. Haxoxnenwe B Tpupojae, CIOCOOBI TONydeHHs, (DU3MYECKHEe W XUMHUYECKUE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnaenwe B mpupoje, CrocoObl MOMydeHHs, (PU3NUECKHEe M XUMHYECKUE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOMCTBA TPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepomoM. Oxcupn yriaepona(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €TO0 COEAUHEHHI.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanueckoi cucreMe XUMUYECKUX A1eMeHTOB. OCcoOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUAPOMETAILTYPIHUs, MUPOMETALTypTusi, eKkTpomeTaiutyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: noiaydyenue, Gpusndeckue U XuMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonnyeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeIuHEeHuH. Baxueine
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHU]IA IMHKA, TUIPOKCOKOMIUICKCHI IMHKA. [IpMeHeHne muHKa 1 ero CoeTMHEHUH.

DKCHEepPUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEHIECTB M UX MPEBPAIICHUN: H3yUCHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCJIOT U IeJIoueid, KaueCTBEHHBIC PEAKIIMM Ha HEOPTraHNYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coenmuHeHHs», «A30T U Ghochop U UX COeTUHEHUS», «MeTautbl TIIaBHBIX TOATPYIIID,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJOJIOTHH HAy4yHOTO HCCieNOoBaHMs. HaydyHple NPUHITUTIBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B o6ecrieyeHUN SHEPreTHIeCcKoi 6e301MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, IHUILEBbIE 100aBKu. Pois xumuu B obecrieyeHUH
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMus B CeNbCKOM X03siicTBe. OpraHnyecKkue U MUHEpalbHbIe YI0OpeHUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
onpenesi€HHOM MacCOBOM J10Jie pacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOM
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KiIacCUpUKAIMs, T[EePUOAUYHOCTb, HAOMIOACHUE, H3MEpEHHeE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WICATBHBIA Ta3, (QHU3MYECKUE BEIMYUHBI, E€IUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, THIEBas MPOMBIIIJIEHHOCTh, (apMaleBTHYecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YJAIOIIMMHUCS POCCHICKOU TPpaKIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
IIpaBOCO3HAHM, DKOJIOTUYECKOM KYJIBbTYPBI; CIIOCOOHOCTH CTaBHUTh oeii 1 CTPOUTH KU3HCHHBIC
IIJTaHBbI.

JIuyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATETHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00yJaroIMMHKCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHSA K HMCTOPUYECKOMY U HAyYHOMY HAcCleUI0 OTEYECTBEHHOMU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/1a YY4EHBIX U MPAKTUKOB;

WHTEpeca M I[03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHn3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOmrofieHHs TpaBuiI 0E30TACHOTO OOpallleHus ¢ BEIECTBAMHU B OBITY, MOBCEIHEBHOU
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN U HENPHUATUS BPEIHBIX MPUBBIYCK (YHOTPEOJCHHS aAJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHUE€ B PEIICHWH TMPAKTUYECKUX 3a7ad COLMAIBHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPyJI0BOH JACSITEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS TOCTHXKCHUN XUMUHM YISl PEIICHUST BOTIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHWM IMPUPOJJIHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TT00ANTBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJO0B IMO3HaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yd4eOHbIe  JeHCTBHs  (TMO3HABaTelbHBIE,  KOMMYHHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsI W YHHBEpPCAIbHbIC Yy4eOHBIC ICHWCTBUS B IIO3HABATEIBHOH W
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJornYecKue AecTBUSI:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUHM 3HAHWM MNPUEMBI JIOTMYECKOTO MBIIUICHHS: BbBIICIATh
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMUYECKIX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENIBHBIX W MPAKTUYECKUX 331a4, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENM M 3aJaud  HCCJIEIOBAHWS, HCIOJIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHHUPOBAHUS W TPOBEACHUS YYCHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATh OOOCHOBAHHBINA OTUYET O MPOJETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMeTHble ((U3MYecKue u MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI B XOJI€ TUAJIOTa U/UITU TUCKYCCUU,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTENLHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIKX COBMECTHO CO CBCEpPCTHUKAMHU IIPpU  BBIIIOJHCHUN XUMHWYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI TIO0 pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMHI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITEJIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBHIIIOJHEHUH YUEOHBIX W HMCCIENOBATEIbCKHX 3a/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTPAMMBI IO XMMUU Ha YriayOnE€HHOM ypOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHUs BKIIOUAIOT CrelupUYecKrue I yueOHOTro mpeaMera
«XUMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUbI ACATCIBHOCTHU IO MOJTYUYCHUIO HOBOI'O 3HAHUA W IIPUMCEHCHHUIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHUS Kypca «OpraHryecKasi XUMHSD OTPaXKaroT:

C(OPMHUPOBAHHOCTh TMPEICTABICHUI: O MECTE€ W 3HAYCHHH OPTraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur mpoOJIeM SKOJIOTHYECKOM, IHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHUKOB JHEPTHUH, B OOECIICYCHUH
paIMOHAILHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYPhI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SApPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, HMOH, MOJIEKYJIa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEICHb OKHUCIICHHUSI,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHas M IPOCTPAHCTBEHHas (T€OMETpHYECKas, ONTHYEeCKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpraHMYECKUEe COCTUHEHHs, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoaunueckuii 3akoH JI. M. MenneneeBa, TEOpUs CTPOSHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JISKAIMEe B OCHOBE TMOHHMMAaHUS
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAaHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHUBHBIA H
Me3oMepHbId QdexTr, opueHtanTsl | u |l poma); dbakronormdeckue cBeneHUS O CBONCTBAX,



cocTaBe, MOJyYeHUH M 0€30TTaCHOM MCIOIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOLIMX HAYYHbIX MPUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MMPOU3BOJICTBA METAHOJA, TepepaboTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI I[OCPEICTBOM  COCTABJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAAIEKHOCTh U3Y4YEHHBIX OPTraHUUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUIS  OTAETbHBIX TNPEJICTaBUTENeH OPraHUYeCKUX BEUIECTB (STWJIEH, AaleTW/IeH, TOIyoll,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWIINH, TUBUHUIL, U30IIPEH, XJIOPOTPEH, CTUPOJI U IPYTHE);

cOpMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3M B OPraHUYECKUX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH IOJIOXKEHHUS] TEOPUU CTPOEHHUS OPTraHUYEeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUITMYHBIX IPEJCTABUTEIIECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEINHEHUI 1 aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YTJIeBOAOB (MOHO-, IU- U TOJIHCAXapUIOB),
WJUTFOCTPUPOBATh T'€HETHUYECKYIO) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COCAMHEHHH OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPUPOAHBINA Ta3, yroiyib), COCOOBI €ro nepepaboTKHM M IMPaKTHYECKOe MPHUMEHEHHUE
MPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOJIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPAMHU  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBJISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C MOHSITUSIMUA U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3HUPOBAHUA SIBJIGHHﬁ, HUMCIOIIINX €CTCCTBECHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPH3YIOUIUX BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUSL OBITOBOM W TPOM3BOJCTBEHHOU JAEATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAaHHOCTh YMEHUM: CAMOCTOSITENILHO IJIAHUPOBATh W MPOBOJUTH XUMHUYECKHI
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaCIIO3HABAHUIO OPTraHUYCCKUX BeHIeCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JAEWUCTBUS Ha YKUBBIE OPraHU3MbI OMpPENeIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMIi: OCYIIECTBISATH II€JICHANIPABICHHBI MOUCK XUMHUYECKOM
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3a/1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECIeYeHUH YCTOWYMBOIO PAa3BUTHA, B PELICHUU MPOOIEM HKOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPO/IOIOIIE30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEeH KYIbTYphl YeTIOBEKa, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAs: 000JI0YKa aToma, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUsI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METAJIMYECKas, BOJOPOJIHAs),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUHM U 3aKOHBI (TEOpHS DIEKTPOJIUTHYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJISPHOM YpPOBHSX; TMPEIACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHUECKNE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUH U O€30MacHOM HMCIOJb30BaHHU
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, WCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaIbHbIE HA3BaHUS OT/ACIBHBIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEAKIMH IO Pa3IMYHBIM MNpH3HAKaM (YHCIy U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KPUTEPUH JUI KIIacCU(PUKALUN N3YUYaEeMbIX BELIECTB U XUMUYECKHUX PEaKIIMii;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh dJEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



c(OPMHUPOBAHHOCTh yYMEHHI: XapaKTepu30BaTh (OMHUCHIBAThH) OOIMKME XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTh: OKHUCIHTEIBHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUAPOJIN3A; PEAKIHUl KoMIIekcooOpa3oBaHusa (Ha NpUMEpPE THIPOKCOKOMIUIEKCOB IMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; LEJIECO00pa3HOCTh NPHUMEHEHUS HEOPraHWYEeCKHMX BEUIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAONMIOJEHHE, HW3MEpEeHHEe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (pealbHbll WU
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aMMOCBSA3b XUMHUUECKUX 3HAHUM C MOHATHIMH U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBas
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peakiuu; 0ObEMHBIX OTHOILICHUI ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEICHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOUIBIO UHIUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
0e30macHoro oOpallleHHsl C BelleCTBaMM U JTaOOpaTOpHBIM 00OpyJOBaHUEM, (OPMYIHPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: COOMIOAATh MPaBUia MOJB30BAHUS XMMHUYECKON TOCYION U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH [EATENBbHOCTH B LEISIX COXPAaHEHHsS CBOErO 3JI0POBbs,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaIHIo, repepadaTeiBaTh €€ U UCII0JIB30BaTh B COOTBETCTBHH C IMOCTaBJICHHOW y4eOHOU
3a/1a4uen.
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Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 knacc. Yruyonennsiid ypoBenb/ ['adpuensiu O.C., Octpoymon WN.T.,
CnankoB C.A., AkimonepHoe oomectBo «M3marensctBo «IIpocBenieHne
Xumus, 11 knacc. Yraoyonennsiit ypoens/ ['abpuensn O.C., OctpoymoB
N.T'., CnagxoB C.A., Jleskun A.H. AximonepHoe o61iectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
Meronnueckoe nocodue it yUuTels K 3aBepIIEHHON MpeaAMETHON

nunanu yaeonukoB O. C. 'abpuensna u np. «Xumus. 10 kmacey, «XuMus.

11 xmaccy. Yrimy6 néunsiii ypoBens (aBTopsl O. C. ['abpuensu, U. T'.
Octpoymos, C. A. CnaakoB)

Mertoaudeckue noypounsie pekoMeraanuu. 10 kmacc. YriuyOnéHHbIH ypOBEHb
(aBtopwr O. C. T'abpuensn, U. I'. Octpoymos, A. H. JI€skun, C. A. Cnankos).
Meronnueckoe mocoOue /it YIUTeNs K 3aBepIIEHHON MTPEAMETHON JTUHUU
yaeonukoB O. C. 'abpuensnHa u np. «Xumus. 10 kmacey, «Xumus. 11 kmacey
VYry6 néuusiii yposens (aBTopsl O. C. 'abpuensa, U. I'. Octpoymos, C. A.
Cnankos).

Meroauyeckue noypounble pekoMeHaanuu. 11 knacc. YrinyOn€HHbIi ypoBEHb

(aBTopsl O. C. I'abpuensin, U. I'. Octpoymos, A. H. JI€skun, C. A. Cnagkos)



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://edsoo.ru/rabochie-programmy/

http://www.alhimik.ru

http://www. hij.ru/

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://resh.edu.ru/

http://www.chemnet.ru



