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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHMKH K pe3ylbTaTaM OCBOeHHUS (erepanbHO  00pa3oBaTeNbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX IMOJIOKeHHH «CTpareruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHsI 3aHUMAaeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO ISl aJanTalii UX K OBICTPO MEHSIOIMMCS YCIOBHSM JKH3HHM B COLMYME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3HAuCHHE TpeAMeTa «XUMUS» TOJIYyYaeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IpOrpamMMoi o XuMuM QyHKIUU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTENIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIENbHBIX  MNpoduied, MpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [peUlaraeT NPUMEPHYIO MOCJIEA0BAaTENIbHOCT, M3Y4YEHUs y4yeOHOro marepuaiga c
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNbHONW MPOrpaMMBbl CpeIHEro o0mero oopa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



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

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHU Ha YpPOBHE OCHOBHOTO o0Imero ooOpasoBanus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpPas I0JIKHA ONPEIENAThCA B COOTBETCTBUU C HAllpaBICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeniHero oOIiero o0pa3oBaHus XMMHs Ha YPOBHE YIIyOJIEHHOIO M3Y4EHHUs HaIlpaBiieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccnoHanibHOro oopazoBanus. B atoi csizu
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbIi Mpoguiib 00y4eHus, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHU S
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPHEHTUPOBAHO TAKXKE Ha PellIeHue 3a7a4 BOCIUTAHUS U COIIMATILHOTO Pa3BUTHS 00yJaroIIuXcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsromiMu  npeMeTra «XUMHUS» Ha YpPOBHE YIIyONEHHOTO H3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI nojioxkeHnss @I'OC COO o paznuuusax 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 CUCTEMa 3HAHUU MOJIydaeT OIpe/eiEHHOE TeOPEeTUYEeCcKOoe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHHM O XMMHUYECKUX DOJIEMEHTaX U
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETHUKU U TEPMOJUHAMUKU. V3ydeHne nepruoIu4eckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TaKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yJenseTcss 0co0oe BHUMaHHUE BOIIpocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIHi.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpenenéHHOro mnpoduis (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpYy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbiIoe 3HaAYCHHE OYAYyT MMETh AJIEMEHTHl y4eOHOr0 MaTepuana Mo oOImeld XUMUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB 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 I 00Jjiee 00CTOSATENBHOIO PACCMOTPEHNS XUMUYECKOW OpraHn3aliy KJIETKH Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUS O COCTAaBE M CBOMCTBAx IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B [MO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHUS HAYYHbIX 3HAHUI U3y4YeHUE MpeaMeTa
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn u3ydeHun ydyeOHOTO mpeameTra «XUMUS» Ha YriIyOJIEHHOM YpOBHE Takke, 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 YEJOBEKa W OJIHOTO U3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

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

Y T03HAaBAaE€MOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEJIULHHBI, CO3JaHUM HOBBIX MAaTe€pUalOB, HOBBIX HCTOYHUKOB SHEPIrUH, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JEKallMX B OCHOBE XUMHUYECKOW COCTABIISIOLIEH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HAHWN Ui OOBSCHEHHS KIIOUEBBIX HJEH Hu mpoldiieM
COBPEMEHHOW XUMUU, A OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJACTBEHHON AEATEILHOCTH YEJOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpETEeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS XUMUYECKHX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

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

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, POPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
crocoOHOCTEN oOyuaromuxcsi, (GOPMUPOBAaHUE Y HUX CO3HATEIHHOTO OTHOIIEHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHUpOBaHME YMEHHMH M HAaBBIKOB pPa3yMHOTO MPUPOJOIOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisieT 204 gacos: B 10 kmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPITAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HayeHHE OPraHUYECKOW XMMHHM, MPEACTaBICHUE O MHOrooOpasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTasneil yriepoaa. MexaHu3smbl 00pa30BaHUSI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
opranuyeckux BemniecTB. [loHsTHE 0O CBOOOAHOM pajuKaie, Hykieoduse u deKTpoduIe.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpPMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckenerHas. WM3omepus. Buabl wu3omepum: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psasl. Cuctemarnueckas HOMEHKJIATypa OpraHUYeCKHX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIMH B OPTaHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpAlllEHUIl: 03HAaKOMJICHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILCHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUlaBieHUE, OOyIJIMBaHHE U  TOpEHHE),
KOHCTPYHPOBaHUE MO/IEJIel MOJIEKYJI OPraHUYeCKUX BEUIECTB.

YrieBoaopoabl.

Ankansl. ['omonornyeckuil psa ankaHoB, oOmias Gopmynia, HOMEHKIATypa U U30MEpHUS.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-rMOpHAN3ALMsS ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. OuU3nueckue CBOICTBA aKaHOB.

XUMHUYECKHE CBOWCTBA ANKAHOB: PEaKIUU 3aMElICHUs, U30MEPU3AINU, JeTUIPUPOBAHNUS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexaHHU3ME peakUui
pPaUKaIbHOTO 3aMeIICHHUS.

Haxoxpaenue B mpupoae. CriocoObl OMydeHUs M IPUMEHEHHUE aJIKaHOB.

Huknoankansl. O0mas dhopmyna, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankenbl. ['oMonornueckuii psi aakeHoB, obmas GopMyna, HOMEHKIATypa. DJIEeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJIKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHS, 3aMEUICHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyauposanuvie). (OCOOCHHOCTH  DIICKTPOHHOTO  CTPOCHHUST M XUMHYECKUX  CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-rMOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOLUX KOHLEBYIO TPOHYIO CBA3b. KauecTBeHHbIE peakiuu HAa TPOHHYIO CBs3b. CrocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIblI€ Ha MPUMEpPEe AJKHIBHBIX PaUKaloB, KapOOKCUIBLHOW, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoausiit ras. Ilonyrueie HedTsHbIe Ta3bl. Hed1h 1 e€ mpoucxoxaenue. KameHHsli
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnyeckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOAHBIX YINIEBOLOPOAOB. Peakmuu 3amermeHus
raJJoréHa Ha TUAPOKCOTPYNIy, HUTPOTPYIIy, LHAaHOTpyIIy, amuHOrpynmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJIHBIE  BOJHOIO M CHOMPTOBOIO  pacTBopa IiEnoud. BsaumopeiictBue
JUTajJOreHaJIKaHOB ¢ MarHueM M LHUHKOM. lIoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YECHMs BEIIECTB M MX IPEBPALCHHUNA: H3Y4YCHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJECHCTBUE AaLETWIEHAa ¢ aMMHAa4HbIM pPAacTBOPOM OKCHJIA
cepeOpa(l)), xauecTBeHHOE OOHAPYKEHHE YIiepoAa M BOJOPOJA B OPraHHMYECKUX BELIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJI€BOIOPOIOB U TAJIOTEHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyecKkue CBOICTBA MNPENEIbHBIX OJHOATOMHBIX CIHMPTOB. BomoponHsle CBsA3M Mexny
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIIUPTHI. [leificTBHE 3TaHONA M METaHOJa Ha OPraHU3M 4YeEJIOBEKA.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



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

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJICUCTBHE C OPraHMYEeCKUMU M HEOPraHM4YeCKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BIIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruaHas cMoJia.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOWCTBA QJIBJECTUJIOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCIEHUE abJeTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus u HoOMmeHkIaTypa. Dusnueckwe CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbHHOMN KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, NaJbMUTUHOBAS, OJICMHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
du3nYeCKre U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJIOM U IIEJIOYHOM cpeie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yrieBogoB (MOHO-, IU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3Bl:  PEaKlUHUd C Yy4acTHEM CHOUPTOBBIX U aiNbACTUAHOW TPYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLME Jucaxapulpl. I'maponns aucaxapuaoB. HaxoxxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, TOTy4YeHrne d(UpoB 1eTtoN03bl. [IoHsATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICUCTBHE A3TaHOJIA C HATPHEM, OKHCIIEHUE STUIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruapokcuiom Menu(ll), xumuyeckrue cBOMCTBa pacTBOpPa YKCYCHOUM KHUCIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue opranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHHE, B3aHMMOJICHCTBHE MEPBUUHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIMSIHUE TPYIIT aTOMOB B MoJieKyie aHuianHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHHMIJIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKHCIIOT. TIUIWH, anaHuH. OU3ndecKre CBOMCTBA aMHHOKHCIOT. XHMMHYECKHIE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mosmmepsl. [lepBuuHas, BTOpUYHAsT U TPETHYHAs CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTANBHBIX 33Jlad 10 TeMaM «A30TCOJACpIKAIIME OPraHUYEeCKUE COCIUHEHUS» W
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

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

[Tonumepnsbie MaTepUaIbl. ITnactMacchl (monMATHIICH, MOJIMITPOTIUJICH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB U MX MPEBpAILlEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnenue MonekyasspHOld popMysibl OPraHUYECKOTO COEIMHEHUS 10 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/HITH UCXOJHBIX BEUIECTB, YCTAHOBICHUE CTPYKTYPHOU (HOPMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexXnpeIMeTHBIX CBsI3€d MpH M3y4yeHUU opraHmuyeckodl xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOACHHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTIUBO.

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

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TIO0 aTOMHBIM OpOHTaNsIM. ODIJEKTPOHHbIE KOH(MUTypalMu aTOMOB D3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPyIMIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajjndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTHS
U juinHa cBsi3u. llospHOCTH, HANIPAaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHMEM (Ha NpPHUMEpPE COECIUHEHHUI 3JEMEHTOB BTOPOIO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coenuMHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOTO CTPOEHHUs. THIBI KpHUCTaNIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJsipHas ~ KOHIEHTpanus. HacelllleHHble W HEHaCBILEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Knaccudukanus XuMHUUECKUX PEaKIUil B HEOPraHNYECKOW U OpraHu4ecKOl XUMHUH. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILCHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakuuu. Karanus u katanuzatopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JABJICHHE U KOHILIEHTPALMM BEIIECTB, y4acTBYIOIIMX B peakuuu. I[Ipunmun Jle
[Tarense.

Onektponutnueckas auccouuanus. CuibHble W crnadble  31eKkTpoiuThl. CreneHb
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. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHsI BEUIECTB M HUX MPEBPALICHUIN: pa3JI0kKEHUE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3y4EHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu H
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha puMepe Kuciopoaa, cepsbl, pocdopa u yrieposaa).

Bogopoa. Ilonmydenue, gpusnueckue ¥ XMMHUYECKHE CBOICTBA: peaklUMU C METalJaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiictBa. ['amoreHoBonoponpl. BaxHelmne KUCIOpOACOAEpkKAIIUE COECOUHEHMSI T'aJIOTE€HOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue U XMMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoia U o030HA. OKCUIBI 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 CBOWCTB cepHOM KHCIOTHL. [lpumenenue cepol u €€
COCIMHEHU .

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHue a30Ta M €ro COCOUHCHHHA. A30THBIE
yaoOpeHwusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYriepoa, HaxoXACHHUE B TMpupoje. AJUIOTpOonHbIe MoAubukanuu. Puznyeckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymiepensl, rpadeH, YrUIepoAHbIE  HAHOTPYOKW. [IpumeHeHuWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, €ro Mojay4yeHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuonnueckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampspkeHud  MetawioB.  OOmme cnocoObl  TOJMydeHUs
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
9JIeMEHTOB. Maruuii ¥ KaiblMidi: ToJydyeHue, ¢GU3MYecKhue U XUMHYECKHe CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

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) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U aUXpoMarhl, UX OKHUCIUTEIbHBIE CBOICTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nueckue U XMMUYECKUE CBOMCTBA )Kelle3a U ero coequHeHuid. OKCHUabl, 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: momyyenne, Gpu3nyuecKkiue ¥ XUMUYECKHE CBOCTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAIOB, TOpeHHEe cephl, docdopa, kene3a, MarHUS B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KUCJIOT U LIEJ0YEH, KAUeCTBEHHBIE PEaKIIM HA HEOPraHUYECKUE 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€ coemuHeHUs», «A30T U Gocop U UX coeqMHEHUD», «MeTaIbl TIIaBHBIX MOATPYIIID,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIi XUMHYECKOTO MPOU3BOACTBA. [IpOMBINIIIICHHBIE CIIOCOOBI MOTYYSHHUST BaXKHEHIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueactsus. Posb xumMun B 06ecriedeHNH SHEPreTHIeCcKOi 0e30MacHOCTH.

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

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapgromepusie cpenacrtBa. beitoBas xumus. IlpaBuia OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

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

XuMus B celnbCKOM X03siiicTBe. OpraHuyecKkue U MUHEpalbHbIE YI0OPEHHUS.

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 PEaKIUU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
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
OIpeeEHHON MaccoBOM JOJIe PAcTBOPEHHOTO BEUIECTBA, MAaCCOBOM JOJIM M MOJSPHOMU
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 MCIOJIb30BAHKME KaK OOIIUX €CTECTBEHHO-HAYUHBIX TMOHITHIA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHalh3, CHUHTE3, KiIacCUPHUKAIMI, T[EePUOAUYHOCTb, HAOIIOACHUE, H3MEPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHWE BEUIECTBA, WJICAIBHBIA Ta3, (HU3WYECKUE BEIUYMHBI, CIHMHHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

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

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEAEICHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LIEH U CTPOUTH KU3HEHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylnbTaThl OCBOCHUS NpeaMeTa «XUMUSD» OTpakaroT COPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MpaB U 003aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHINOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIAHIO0 OTEYECTBEHHOM
XUMHUH;

YB@XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOUIEM aHaju3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSAMH, H
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMHUpPOBaHNS KYJbTYPHI 310POBb:

MOHMMAHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU, B TPYIOBOMU JIEATEILHOCTH;

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

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

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

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

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

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U TOTPEOHOCTEH 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 COIMATIBHOM CPEJIbI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJIArOTPHUITHBIC YKOJIOTHUYECKHE TOCIEICTBUS MPEANPUHUMAESMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATHBHON 1 COITMAILHOM MPAKTHUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHHS crenuuKd XMMUU Kak HayKH, OCO3HaHUs €€ pojau B (QOPMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH s COBPEMEHHON NWBUIM3AlUU: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHUeCKOM, TMHUIIEBOM H HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEAUIIUHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTy4aeMble 3HAHUS IS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO UCTOIh30BATh XUMUYECKHE 3HAHUS ISl PELICHHS TPOOIIeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW 10 XUMHH B COOTBETCTBUU C JKH3HECHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

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

3HauyuMble s (OPMHUPOBAHHS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXIUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, sBJCHHUE, MPOLECC, cUCTeMa, Hay4YHbIH (aKT, MPUHIIMIL, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (TMO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBaronye (GopMHUpoBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH |
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MertanpeaqMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO (pOpMyNIMpOBaTh U aKTyalM3UpOBaTh MNpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TIOHATUM M YCTaHABIMBAThb WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U MEX1Y U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MIPUMEHSTHh B MPOIECCEe MO3HAHUS UCTONb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIE)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPHU3HAKOB M3YYaeMbIX BEIIECTB U XUMUUECKUX PEAKLIUH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

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

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B Ka4€CTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
AKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHMsI HAOMI0JaTh 32 XOJIOM IPOIECCA, CAMOCTOATEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpETaTh OMBIT YYEHUYECKOM MCCIEA0BATENbCKOM U IMPOEKTHOM JesATeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

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

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIE METOJBl NMPH TOUCKE U OTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY MpeacTaBiIeHuss HHOpMAIHH (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, PopMyJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBaTh UACH, GOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BHITIOTHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3yYaeMbIX BCHICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI IO pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATH CBOIO I[O3HABATEIBHYIO AEATEIBHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJHMPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEIICHUsS ¢ YYETOM MOTYYCHHUSI HOBBIX 3HAHUH O
BEILIECTBAX U XUMUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XMMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
YpOBHE CpelHero oobiero oOpa3oBaHUs BKIIOYAIOT CHENU(UUYECKHE i Y4eOHOTO TpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUN B Pa3IMnYHBIX y‘-Ie6HBIX CUTyalllsaX, a TAaKXKE€ B PCAJIbHBIX XHW3HCHHBIX CUTyallUsX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

C(OPMHUPOBAHHOCTh TMPEJCTABICHUIA: O MECTEe W 3HAUCHWH OPraHMYECKOW XUMHH B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur MmMpooOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTUH
MEIMIUHBI, CO3JaHWU HOBBIX MAaTEpPHajOB, HOBBIX HCTOYHHKOB HSHEPTUH, B O0OECICUCHHUH
paIMOHATFHOTO TPUPO/IOTIONB30BaHuUs, B (OPMUPOBAHIH MHPOBO33PEHUS U OOIICH KyIbTYpPbI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Cpejie;

BIIQJICHUEC CHUCTEMON XUMHUYECKUX 3HAaHUH, KOTOpas BKIOYACT: OCHOBOTIOJIATAIOIIHNE
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJIHM, OCHOBHOEC W BO30YXIEHHOE COCTOSIHUSI aToma, TMOPUAN3AIUS aTOMHBIX
opOuTaneld, WOH, MOJIEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEICHb OKHCICHHUS,
XUMUYECKash CBs3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIM OO0BEM, YIJICPOJHBIA CKEJIeT,
GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHas M MPOCTPAHCTBEHHas (TeOMEeTpUYecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psiji, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOA- M a30TCOICpIKAIIUC
OpPraHUYeCKUE COCIUHCHHS, MOHOMEp, IMOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuit 3akoH J[. V. MeHneneeBa, Teopusi CTPOCHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akoH cOoXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TIPEBpAIICHHs DHEPTUM TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAHHSI
MPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKHX SBJICHHIA; TMPEJICTaBICHUs O MeXaHHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIHUSHHHM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbIi 3QdexThl, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUS O CBONCTBAX,
CoCTaBe, MOJMy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadoTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATh XapaKTepHbIC MPHU3HAKH MOHSATHIA, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI MOCPEACTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAAIEKHOCTh U3YYEHHBIX OpraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 10 cuctemarndeckoid HomeHkiarype (IUPAC) u nmpuBOIUTh TpUBHAIHHBIC Ha3BAHHUS
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWIJIEH, AaleTWJieH, TOJyodI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHIII, U30MPEH, XJIOPOIIPEH, CTUPOJ U IpYyrue);

cOpPMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3U B OpPraHUYECKUX
coeMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHu4YeCKHX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX PEICTABUTEIIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, M- U TOJHCAXapuao0B),
WJUTFOCTPUPOBATh T'€HETHYECKYI) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHH OT KpPaTHOCTHM W THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBINA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKM W MPaKTHYEeCKOe MPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUH O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOIIOJEHUHM, H3MEPEHHH, MOJICIUPOBAHUH, OSKCIIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpMHUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIE OMNEPALUUA  MBICIUTEIHHOU
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



c(hOpPMHUPOBAHHOCTh YMEHU: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSMHU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA SIBJICHI/II\/JI, UMECIOIINX €CTECCTBECHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPH3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOUH 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 TOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHON AEATEIBHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHU: CAMOCTOSATENIbHO TUIAHUPOBATh U TMPOBOJUTH XUMHUYECKHI
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BeHIGCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh MpaBUJIa IKOJIOTHYECKH IIEIeCO00pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO ACWUCTBUS HA YKUBbIE OPraHU3MBbl ONpeAeTEHHbIX
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 YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
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
3aJ1avuen.

11 KJIACC

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

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHATILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOM W THUIIEeBONH OE30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTIONIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKU 0O0CHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/10POBBIO M IPUPOIHOM Cpefe;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTaneil, WOH, MOJIEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMALMsA, CTEINEeHb JWCCOUMALMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuy, nepuoauyeckuil 3akoH .M. MenneineeBa, 3aKOH COXpPaHEHHsSI MacChl BEILECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE NMOHUMAHHS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pABHOBECHHM, pPACTBOpPAX M  JUCHEPCHBIX CHCTEMAXx;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00IKX HAYYHBIX TPUHITAIIAX XUMHYECKOTO TTPOU3BO/ICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIOJIb30BAaTh XUMHUUYECKYIO CHUMBOJIMKY IS COCTABJICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XMUMHYECKOW CBsI3U (KOBaJCHTHAs, MOHHAs, METAJTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
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 PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIIOBOMY OJ(PQEeKTy peakluuu, HU3MEHEHHIO CTEIEeHEeW OKHUCIEHHUS AIIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHUSI PACKpBIBAaTh CMBICH Mepuoaudeckoro 3akona JI. U.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
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»; OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, NOATBEPXKIATh CYLIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakiuil MoCpeICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajaHca 3TUX PEaKlUil; peakiuil HOHHOTrO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHUS O] BJIUSHUEM BHEIIHUX Bo3aencTBuil (nmpuunui Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBII), HUCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, YMEHHsS NMPUMEHSATh 3TH 3HAHUA NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATh B3aUMOCBSA3b XUMHUECKUX 3HAHUI C MOHATUSIMU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIEHTPAIUs»; MAacChl BELIECTBA WM 00bEMa rasa
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 IUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
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 PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUN
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Yy4YeHHUE BIUSHUS pPa3IUYHbIX (AKTOPOB Ha CKOPOCTh XMMHUECKOW pEaKIMH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMSA, MPEACTaBIATh B pa3IMYHOW (QopMe pe3ylnbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHUI: cOOMI0AaTh MpaBUia MOJb30BaHUA XUMUYECKON MOCYA0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH [EATENBbHOCTH B IENSAX COXPAHEHHS CBOErO 3JI0POBbS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



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

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIIATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ W HCIIOJIH30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8







IIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 9acoB

Bcero

KouTtpoabnbie
padoThI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHHs

DJIeKTPOHHBbIE
nuppoBbIe
o0pa3oBaTtejibHbIE

pecypcbl

Hpez[MeT 1 3HAYCHUEC OpFaHH‘IeCKOﬁ XHUMMHHU,
npeaACTaBJICHUEC O MHOFOO6pa3I/II/I
OpPraHnvYCCKuX COETMHEHUMN

DJEKTPOHHOE CTPOEHUE aTOMa YIJIeposa
(OCHOBHOE U BO30YXK/IEHHOE COCTOSIHUSI).
BaneHTHbIE BO3MOKHOCTH aToMa yriiepoja

XI/IMI/I‘-ICCKaSI CBA3b B OpFaHI/I‘-I€CKI/IX
CoeAMHEHUIX. MeXaHu3MbI 00pa30BaHuUs
KOBaJICHTHOM CBSI3HU, CIIOCOOBI pa3phiBa
cBsI3ei

Teopus CTpoeHMsI OpraHUYECKUX COCIUHEHUI
A. M. byrneposa

Bunel nsomepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE (PPEKTHI B
MOJIEKYJIaX OPraHHYECKHUX COEIMHEeHUH

[pexncraBnenue o knaccudukayu u
cucremarnyeckas HomeHkaarypa (IUPAC)
OpraHU4eCKHX BEIIeCTB

Knaccudukarnms peakuuii B opraHuIecKon
XUMUH

CucreMaTnsanys 1 0000IIIEHIE 3HAHUH T10
TEME

AJTKaHBI: TOMOJIOTHYECKUH psif1, 00Imas
(hopmya, HOMEHKIIATypa U U30MEPHS,
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY

10

dusnyeckre 1 XUMHAYECKHE CBOMCTBA




AJIKaHOB

11

Haxoxxnenune ankaHoB B npupose. CriocoOs
MOJTYYEHHS ¥ IPUMEHEHUE aJIKaHOB

12

[uknoankansr: o0mias Gopmysa,
HOMEHKJIATypa U H30MEpPHs, 0OCOOCHHOCTH
CTPOCHHUS ¥ XUMHUUECKUX CBOMCTB, CIIOCOOBI
MOJTYYEHHs ¥ IPUMEHEHUE

13

Penrenue pacu€THBIX 3a7a4 Ha ONPECIICHHE
MOJIEKYJISIPHOM (hOPMYIIbI OPraHHMYECKOTrO
BEIIECTBA 10 MACCOBLIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €T0 COCTAB.
CucremaTtusaius U 00001eHEe 3HAHUH 110
TeEME

14

AJIKSHBI: TOMOJIOTHUECKHUH psif1, 00Ias
(dbopMyna, HOMEHKIIATypa, 3JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U IUC-TPaHC-U30MEPHS aJIKCHOB

15

duznyecKkrue U XUMUYECKHUEe CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

16

Cnoco0bl IOTy4eHUs U IPUMEHEHHE aIKEHOB

17

[pakruueckas padora Ne 1 mo Teme
"[lomy4eHue 3TUIEHA U U3YYEHHUE ero
cBoifcTB"

18

Pemenue pacu€THbIX 3a1a4 HA ONPEAEIECHUE
MOJIEKYIISPHOI (POPMYITBI OPraHHIECKOT O
BEIIlECTBA

19

AnkanyeHsl: conpsbKEHHbIE, H30IUPOBAHHBIE,
KyMynupoBaHHbIE. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOCHHUS

20

XUMHUYECKUE CBOWCTBA CONMPSIKEHHBIX TUEHOB

21

CrrocoOBI TOMyYEeHUS ¥ IPAMEHEHHE
aJIKaIMeHOB

22

AJIKWHBI: TOMOJIOTHYECKHUH psiz1, o01mas




(dbopMyna, HOMEHKIATYypa, YJIEKTPOHHOE
IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYII,
(usmyeckre CBOWCTBa

23 XUMHUYECKUE CBOMCTBA AJIKUHOB

24 KauecTBeHHBIC peakiliy Ha TPOUHYIO CBSI3b

25 CriocoObI oTy4eHus ¥ IPUMEHEHHE aJIKHHOB

26 Pemenne 3au;[aq: pacuéThl O YPaBHEHHIO
XUMHYECKOH peakiuu

97 Cucremaruszanys u 00001IeHIE 3HAHUI 10
TeMe
ApeHBI: TOMOJIOTHYECKHH psifl, 001Iast

28 (dbopMyna, HOMEHKIaTypa. DIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJT
OeH30I1a U TOTyoNa, UX (U3UYECKHe CBOCTBa

29 XUMHUYECKHE CBOWCTBA aPEHOB: PEAKIUH
3aMelIeHU
XHWMHUYECKUE CBOWCTBA APEHOB: PEAKLIUU

30 MIPUCOETUHEHHS, OKUCIICHUE [OMOJIOTOB
OeHzona

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB CTHUpPOJIA
Pemenue pacu€THbIX 3a1a4 Ha ONpEAEIECHUE

32 MOJIEKYIISPHOI (GOPMYIBI OPraHMIECKOTr O
BEILECTBA

33 CrocoObI MoJTy4eHHs U IPUMEHEHHE apeHOB

34 I'eneTHueckas CBA3b MEXIY Pa3IHIHBIMA
KJIaCCaMH YTIIEBOIOPOIOB
Pacuérsl 1o ypaBHEHUSAM XUMHYECKUX

35 peakuii. Cuctemarusanus 1 0000IeHHe
3HAHUH 110 TeMe

36 [puponwstiii ra3. [TonyTHbie HEPTSIHBIC ra3bl

37 Kamennslil yronb v IpogyKThI €10
nepepaboTKn

38 Hedtr 1 cocoOs1 e€ mepepaboTKy.




[IpumeneHne MpoxyKTOB nepepaboTku HepTH

39

I'eneTnyeckast CBs3b MCKAY pa3sINdYHbIMU
KjlaccaMi YrjieBoaopoaoB

40

raJ'IOFeHOHpOI/BBOIlHI)Ie YrjaeBoaopoaoB:
QJICKTPOHHOC CTPOCHUE, PCAKIIUU 3aMCIICHU A
rajjorcHa

41

JeiicTBue 1ieno4eil Ha TraJoreHNpOU3BOIHBIE.
BzaumogeticTBre quragoreHaaKaHOB C
MAar"veM u I{HHKOM

42

CucremaTtusaiys u 00001IeHe 3HAHUM 1O
paznaeny "YrieBoaopoast"

43

KonTposbHas padora o teme
"YrneBogoposast"

44

HpelleﬂbeIe OJHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psijl, oOmiast popmya,
CTPOEHUE MOJIEKYII, H30MEPHS,
HOMEHKJIaTypa, Kiaccudukauus, Gpuznueckue
CBOICTBa

45

XHWMHUYECKUE CBOUCTBA IIPELEIBHBIX
OJHOATOMHBIX CITHPTOB

46

Cnoco0bl oy4eHus ¥ NPIMEHEHUE
OIIHOATOMHBIX CIIUPTOB

47

[pocteie 2¢upb: HOMEHKIIATYpaA U U30MEPHS,
0COOCHHOCTU (PM3MYECKUX M XUMHUYECKUX
CBOICTB

48

MHOroaTOMHBIE CITUPTHI: STHJICHIIINKOIb U
TIIULEPUH, UX QU3UYECKUE U XUMUICCKHE
CBOICTBa

49

CriocoOBI TOMyYEeHUS ¥ IPAMEHEHHE
MHOTOaTOMHBIX CIIHPTOB

50

deHomn: cTpoeHUE MOJNIEKYIIBI, QU3HYECKHe
cBoiicTBa. TOKCHYHOCTD (heHOIa

51

XuMHUUYECKUE CBOMCTBA (eHona




52

Crioco0sI oTydeHus ¥ MpuMeHeHne QeHona

[Ipaktiueckas padora Ne 2. Pemenue

53 SKCHEPUMEHTANBHBIX 3a7a4 1o TeMe "CoupTsl
u GeHonsr"

54 Cucremaruszanys u 00001IeHIE 3HAHUIT 10
TeMe
ANBIETHIBI U KETOHBL: DJIEKTPOHHOE

55 CTpOeHHE KapOOHWIILHOH IPYIIIIbI;
TOMOJIOTHYECKHE Psijibl, 00mIast hopmyia,
M30Mepus 1 HOMEHKIIATypa

56 ANBIETHbl U KETOHBI: (PU3NUECKHE CBOWCTBA;
pe€aKuur MPUCOCIANHCHUA

57 PeaKHI/II/I OKHCJICHUA U KQUECTBCHHBIC
pC€aKuur ajJbACTru0B 1 KETOHOB

58 CrnocoObI MOTy4eHH s allbAETHI0B U KETOHOB

59 OIHOOCHOBHBIE TIpeieNbHbIE KapOOHOBBIE
KUCJIOTBI, OCOOCHHOCTH CTPOSHUS UX MOJIEKYII

60 W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCIIOT, X (PU3uuecKue CBOWCTBa

61 XVWMHUYECKUE CBOWCTBA MIPENEIBHBIX
OIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62 Oco6eHHOCTH CBOMCTB MypaBBHHOM KHCIOTHI.
MHoroo6pasue KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB: HEMpeneIbHbIX U

63 apOMaTHYECKHX KapOOHOBBIX, TUKapOOHOBHIX,
THAPOKCUKAPOOHOBBIX KUCIIOT.
[NpencraBuTenu BrICIINX KapOOHOBBIX KHUCIIOT

64 [NonsiTHE O TPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65 CrrocoOBI TOyYCHUS ¥ IPAMEHEHHE
KapOOHOBBIX KUCIIOT

66 CrnoxHble 3(OUPHL: TOMOJIOTHISCKUH P,

obmas ¢popmyna, H30MepHs 1 HOMEHKIIATypa




67

Om3uYecKre U XUMUIECKUE CBOMCTBA A(PUPOB

68

Pemenue pacu€THBIX 3a7a4: 10 YpaBHEHHIO
XUMHMYECKOH peakiuu, Ha ONpeesIeHHe
MOJIEKYJISIPHOH (OPMYITBI OPraHUIECKOr0
BEILIECTBA

69

[Ipaktiueckas padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 337124 [0 TEME
"KapOoHoBble KUCIOTHL. ClOKHBIE d3QUpPHI"

70

XKupsl: cTpoenue, GU3MIECKUE U XUMUIECKUE
CBOMCTBA (THIPOIIU3)

71

OCoOEHHOCTH CBOMCTB YKHPOB, COAEPIKAIIIX
OCTaTKU HETIPEACIbHBIX ) XUPHBIX KUCJIOT.
2Kups! B mpupoze

72

MbL1a KaK COJU BBICHIMX KapOOHOBBIX
KHUCJIOT, X Morolree aeictsue. [lonstue o
CHHTETHYECKUX Momomux cpeactsax (CMC)

73

I'eneTrueckas CBSI3b YIII€BOAOPOAOB U
KHCIOPOACOIEPKAIINX OPTraHUIECKUX
BEIIECTB

74

Pacuérbl 10 ypaBHEHUSAM XUMHUYECKUX
peakuuii

75

CucreMaTusanys 1 00001eH1e 3HAHUH T10
TEME

76

OOm1ast XxapaKTEepUCTHKA YIIIEBOIOB U
KJIacCU(UKaLUs YriIeBOIOB (MOHO-, TU- U
TTOJFICaXapUIbl )

77

MoHocaxapusl: pU3MIecKUe CBONCTBA U
HaXO0XJICHHUE B IIPUPOJIE

78

[IpumeHeHne rI0KO035l, €€ 3HaUEHNE B
KHU3HEACSITEIbHOCTH OPTaHN3Ma

79

Jucaxapuapl: caxapo3a, MaJIbTO3a M JIAKTO3a.
Haxoxnenne B mpupose u mpuMeHEHHE
JcaxapuioB




Honncaxapnzlmz CTPOCHUEC MAKPOMOJICKYII,

80 (u3nyecKre U XUMHYECKUE CBOUCTBA,
MIpUMEHEHHE

81 [ToHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX
PerieHre pacyeTHbIX 3a/1a4 Ha ONpEIe/ieHre

82 JIOJTH BBIXOJ[a MIPOYKTA PEAKI[HU OT
TEOPETUYECKH BO3MOKHOT'O

83 CucremaTtusaiys u 00001IeHe 3HAHUIN 1O
pasneny
KontponbHas pabora 1o teme

84 "Kucnoponcoaepxaiiye opraHn4ecKue
coenrueHus"
AMUHBI: KJTACCH(UKAIIUS, CTPOCHHUE MOJIEKYIT,

85 obmast hopmyna, n3oMepusi, HOMEHKIATypa U
(u3nIecKue CBOMCTBA

86 XUMHYECKUE CBOMCTBA ali]paTHIeCKuX
aMMHOB

87 AHWJIMH: CTpOCHHE aHWJIMHA, OCOOEHHOCTH
XMMHMYECKHX CBOMCTB aHMJIMHA

88 CriocoObl oTy4eH s ¥ IPUMEHEHHE
anupaTuIecKux aMUHOB
AMMHOKHUCIIOTBI: HOMEHKIIATYpa ¥ U30MEpus,

89 ¢usnueckue coiicTBa. OTeIbHBIC
MIPE/ICTABUTEIH O-AMHUHOKHCIIOT
XUMHYECKHE CBOMCTBAa aMUHOKHCIIOT, X

90 OHOJIOTMYECKOE 3HAYEHNE AMUHOKHCIIOT.
CuHTE3 ¥ THIPOIN3 MENTH/IOB

01 bBenku kak mpUpOAHbIE MOTUMEPHL;
CTPYKTYPHI OEITKOB

92 XuUMU4eCcKre CBOMCTBA OEIKOB
A3oTcozepiKalue reTepouKInIecKue

93 coenuHeHust. HyKJIeHHOBBIE KUCIIOTBI: COCTaB,

CTpOCHHE U OMOIOTHYECKast pOsb




94

[Ipaktiueckas padora Ne 4. Pemenue
9KCIIEPUMEHTANIBHBIX 33/1a4 110 TEMe
"AzoTconeprKalye opraHu4ecKue
coeAuHeHus"

95

[Ipaktiueckas padora Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 33714 [0 TEME
"PacniozHaBaHre OpraHMYecKUX CoeauHeHui"

96

KonrponbHas pabora no teme
"AzoTconeprKaliue opraHuyecKue
coeuHeHus"

97

OCHOBHEIE TTOHATHS XUMHU
BBICOKOMOJICKYJISPHBIX COC}II/IHCHI/Iﬁ u
METO/Ibl UX CUHTE3a —IIOJIMMEPU3allAg U
MOJIMKOHACHCAIUA

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IUTaCTHKA

99

OracToMepbl: HaTypallbHbIM CHHTETHUECKHE
kaydyku. Pe3una

100

BornokHa: HaTypasbHbIE, HCKYCCTBEHHBIE,
cuHTeTHueckue. [loauMepsl crenuaibHOro
Ha3HAuYCHUS

101

[pakruueckas padora Ne 6. Pemenue
IKCIIEPUMEHTANBHBIX 33714 [0 TeME
"Pacro3HaBaHue II1acTMacc U BOJIOKOH"

102

O0600mIeHne 1 CUCTEMAaTH3AIHS U3YISHHOTO
Matepuana 1o TeMe "BbIcOKOMONeKyspHbIe
coenrHeHus"

OBULIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102




11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka KonTpoJabhbie IIpakTyeckue
n/n Bcero HM3y4eHHA oOpa3oBaTtejibHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKU 3JIEMEHT. 1
W3otomsl
5 CTpocHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC 1
qpcna
3 Knaccudukarms XuMru4ecKux 3J1eMeHToB (S-, p-, d-, f- 1
AJIEMEHTHI)
4 Pacnipenenenue 31eKTPOHOB [0 AaTOMHBIM OPOUTAIISIM 1
5 DJIeKTpOHHBIE KOH(UTYpaIMK aTOMOB 3JIEMEHTOB B 1
OCHOBHOM M BO30Y)KJJEHHOM COCTOSTHHU
6 DJIeKTpOHHbBIE KOH(PUTYpAIIMK HOHOB. 1
ONEeKTPOOTPHLIATEIEHOCTh
IIepnonuueckuii 3akoH u Ilepuoauueckas cucrema
7 XuMHUeckux 3emeHToB 1. 1. Menneneena, cBs3b C 1
COBPEMEHHOI Teopuel CTPOEHUsI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB XUMHYECKIX
8 AJIEMEHTOB M 00pa3yeMbIX MU MPOCTBIX U CIOXKHBIX 1
BEIIECTB IO TPYIIaM U IepHoAaM
9 CucreMaTusanys 1 0000IIEHNE 3HAHUI 110 TEME 1
Buibl xuMuueckoit cBsi3u. MexaHu3Mbl 00pa3oBaHus
10 KOBAJICHTHOH cBsi3u. BomopoaHast cBS3b. 1
MexmoneKyispHble B3aUMOJAEHCTBUS
BaneHnTtHOCTE 1 BajieHTHBIE BO3MOYKHOCTH aTOMOB.
11 CBsI3b 3JIEKTPOHHOH CTPYKTYPHI MOJIEKYII C MX 1
TEOMETPUUECKUM CTPOCHHUEM
12 [IpencraBnenns: 0 KOMIDIEKCHBIX COSAMHEHHSX: COCTAB 1
¥ HOMEHKIIATypa
13 BemiectBa MONEKYIIPHOTO U HEMOJIEKYIIPHOTO 1




CTPOCHMU. Tumsr KPUCTAJINIMYCCKUX PCHICTOK U CBOIicTBa
BCIICCTB

TlonsTue o AUCICPCHBIX CUCTEMAX. HpeZ[CTaBJ'IeHI/Ie )

14 KOJUIOMJIHBIX PacTBOPax

15 VctuHHbIE pacTBOPHI: HACHIIIEHHBIEC  HEHACKIICHHBIE,
pactBopuMocTh. KpucTammoruaparsl

16 CrniocoObI BEIpa)KeHUs! KOHIIEHTPAIIUH PACTBOPOB
Pemenue 3amay ¢ ucnonp3oBaHUEM HOHITHH "MaccoBast

17 JIOJIsl paCTBOPEHHOTO BeniecTBa", "MonsapHas
KOHIIeHTpanus"

18 Knaccudukanms 1 HOMEHKIATypa HEOPraHHY ECKHX
BEILIECTB

19 Cucremarusauus 1 00001IeHIE 3HAHUI 10 TEMe
KonTposbHas padora o Temam "CTpoeHue aToma.

20 Iepuonmueckuii 3axoH u I[lepuoguyueckas cucrema
xuMmuyeckux 3ieMeHToB JI. M. Menneneesa", "Ctpoenue
BelectBa. MHorooOpasue BeriecTs"”
Krnaccudukanuss XuMHUYeCKUX peakuuii B

21 HEOPTraHMYECKOW U OpraHUYECKON XUMHUH. 3aKOH
COXPAHEHHUS MACCHI BELIECTB; 3aKOH COXPAHEHUs U
MIPEBPAIEHNS SHEPTUHU NIPU XUMHUUECKUX PEAKIMAX

29 TemnoBbie 3PPEKTH XUMUYECKUX PEAKIIHE.
Tepmoxumuyeckue ypaBHEHUs

23 BeruncieHus 1o ypaBHEHUAM XUMUYECKUX PEaKLUi U
TEPMOXUMHUUYECKUM yPaBHEHUSIM

24 CKOpOCTh XUMUYECKOH peakiuu, € 3aBHCUMOCTD OT
pa3nu4HbIX (akTopoB. Karanus u KaTann3aTopsl

25 I'omorenHsI€ U TeTEPOreHHbIE PEAKIIN
[pakTryeckas padora Ne 1 mo Teme "Brustane

26 pa3nu4HbIX (HAKTOPOB HA CKOPOCTH XUMHUIECKON
peaxim”

97 OObpaTtuMble 1 HEOOPAaTUMBIE PEAKINA. XUMHAIECKOE

paBHOBecHe




[Ipakriueckas padora Ne 2 o Teme "Brusiane

28 Ppa3TUYHBIX (DAKTOPOB HA TTOJIOKCHUE XUMUIECKOTO 1
paBHOBecHs"

29 DnekTponuTuaeckas auccoruarys. CHIbHbBIC U cla0bIe 1
3MeKTPOUTHL. CTENEeHb AUCCOIUAIIAN

30 HonHoe npousBenenue Boasl. Cpena BOTHBIX 1
pactBopoB. Bomoponuslii mokaszarens (pH) pactBopa

31 I'maponus coneit. Peakuuu, nporekaroniye B pacTBOpax 1
AJIEKTPOJIUTOB

32 [pakrrueckas padora Ne 3 o Teme "Xumuueckne 1
peakiuy B pacTBOpax AJIEKTPOJIUTOB"

33 OKHUCITUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU. 1
Ba)KHCﬁIHPIC OKHUCJIIUTEIIN U BOCCTAHOBUTCIIU

34 MeTon 3JIeKTPOHHOTO (3JIEKTOHHO-UOHHOT0) Oaanca 1

35 DJIEKTPOIIN3 PACTBOPOB M PACILIABOB BEIICCTB 1

36 Pemenue 3a1a4 pa3iiu4HbIX THUIIOB 1

37 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

38 CucreMaTusauys 1 00001eHHE 3HAHUIN 110 TEME 1
"XuMHUECKUE peaKun’

39 KonrponbHas pabora 1o teme "XuMuueckue peakuuu'” 1
ITonoxenne Hemetaios B Ilepuonuueckoil cucreme

40 xuMuueckux siemeHToB J1. V1. MenneneeBa u 1
0COOCHHOCTHU CTPOEHHUS UX aTOMOB. Du3nueckue
CBOICTBAa HEMETAJIIOB

A1 AJOTpOnHsS HEMETAIUIOB (Ha MPUMEpe KUCIOpOo/a, 1
cepsl, hocdopa u yriepona)

42 Bonopon: nonyuenue, Gpuanueckue 1 XUMHYECKUE 1
cBoiicTBa. ['mapuasl

43 TayoreHsl: HAXOXKICHHUE B IIPUPOJIE, CIIOCOOBI 1
MOTy4eHHs1, PU3NICCKHE U XUMUYECKHE CBOMCTBA

m T"anorenoBonoponsl. Baxxneimue 1
KHCITOPOICOEPIKAIINE COSAUHEHNUS TaIONCHOB

45 JlaGopaTopHbI€ ¥ TPOMBIIIIIIEHHBIE CIIOCOOBI TOIYYSHNUS 1




TaJIOor¢HOB. HpI/IMeHeHI/Ie TaJIOIr€HOB U UX COC}II/IHCHI/Iﬁ

[Ipaktiueckas padora Ne 4. Pemenne

46 SKCIIEPUMEHTANILHBIX 3a/1a4 1o TeMe "[anorensr"
Kucnopon: 1abopaTtopHbie ¥ IPOMBIIILICHHEBIE CITOCOOBI

47 TIOTy4eHHs1, PU3NIECKHE U XMMUYECKHE CBOMCTBA.
O3on. [IpumeneHne kucopoaa U 030Ha

48 OKcuabl U TePOKCHIBI

49 Pemenne 3aa4 pa3nu4HbIX THIIOB

50 Cepa: HaXOXKJCHUE B IIPUPOJIC, CIIOCOOBI TOTYUICHUS,
(usnuecKkre 1 XMMHYECKUE CBOWICTBA

51 CepoBonopos, CyabpuIbI

59 Kucnoponcoaepskaiye coeIMHEHHS CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOM KUCIIOTHI
[MpakTryeckas pabora Ne 5. Pemenne

53 JKCIIEpUMEHTANLHBIX 3a/1a4 1o TeMe "Cepa u e€
coenrHeHus"
A30T: HAXOXKAEHUE B TIPUPOJE, CIIOCOOBI OTYYSHUS,

54 (usnueckre 1 XMMUYECKUE CBOWCTBA. AMMHUAK,
HUTPHUIIBI

55 Kucnopoznconepxaiiye coeqUHEHUS a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpumMeHneHne a30Ta U €ro COeIMHEHUNH. A30THBIE
yao0peHust
Ddochop: HaxOKAEHHE B TIPUPOJIE, CIOCOOBI MOTYUCHHS,

57 ¢dusnueckue u xumudeckue cBoiicrsa. dochuapt u
bochun

58 Oxcuapl pochopa, hochopconepxkaiue kucaorsl. Conu
(bocdopHOIi KUCTOTHI

59 [Ipumenenne pocdopa u ero coemuaennii. ochopHsre
ynoOpeHus
[pakTrueckas padora Ne 6. Perrenne

60 IKCIIEPUMEHTANTBHBIX 3a/1a4 10 Teme "A30T u ocdop u

UX COeINHEHN"




VYrinepon: HaxoXAEHUE B IPUPOJE, alTIOTPOIHEIE

61 Mo uKanyy; GU3NIECKHe U XUMUYECKHE CBOMCTBA,
MIpUMEHEHHE

62 Oxcun yriepoaa(ll), okcun yrnepona(lV), yronsHas
KHCIIOTA U €€ COJH

63 Pemenne 3amaq pa3nu4HbIX THIIOB

64 KpeMHwmii: HaxoJeHHe B IPUPOJIE, CIIOCOOBI
TOTy4eHHs1, PU3NIECKHE U XMMUYECKHE CBOMCTBA

65 Oxcup kpemuus(lV), kpeMHHEBast KMCIOTa, CHITMKATHI

66 [IpumMeHeHre KpeMHus U ero coenuHeHuit. CTexIo, ero
TIOJTy4eHHe, BUIBI CTEKIIa

67 Penienue 3a1a4 pa3IM4YHbIX THUIIOB

68 Cucremaruzauus 1 00001IeHIE 3HAHUI 10 TEMe
"Hemeramnsr"

69 KonrponbHas pabora mo teme "Hemeraisr"

70 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOThl, KOPPEKLIUSI
OIIMOOK
ITonoxenne merauios B Ilepuonuueckoii cucteme

71 XUMHYECKUX 3JeMeHTOB. OCOOEHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000JI0UEK ATOMOB METAIIIOB

79 OOmme uzuueckre cBoiicTBa MeTamioB. [IpiMeHeHre
METaJUIOB B OBITY M TEXHUKE

73 CruraBsl MetaiioB. Kopposust MeTanioB

74 Pemrenue 3a1a4 pa3nuIHBIX THIIOB

75 DNEKTPOXUMHUIECCKAN P HAIPSDKEHUH METaJUIOB.
O6mrre crroco0B! MOTYIESHUS METAIIIOB
OO0m1as xapakTepucTUKa MeTauioB | A-Tpymmbt
Ilepronuaeckoil CUCTEMBI XUMHYECKHAX 3JIEMEHTOB.

76 Hatpwuit u xanwmii: nonydenue, pusudeckrne u
XVMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB
U UX COETUHEHUN

77 O6mras xapakrepucTuka MeTauioB || A-rpymsr

HepI/IO,I[I/I‘IGCKOﬁ CHCTEMbI XUMHYECCKHX DJICMCHTOB.




Marnuii ¥ KanbIuid: ory4eHne, QU3nIecKue u
XUMHMYECKHE CBOMCTBA, IPUMEHEHUE NIPOCTHIX BEIIECTB
U UX COeIUHEHUH

78 JK€cTrocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUsI

79 AJTFOMUHU: TIONydeHne, GU3NICCKUE U XUMHUICCKUE
CBOMCTBa, MPUMEHCHUE
AmMoTepHbIC CBOWCTBA OKCHJIA U THAPOKCUIA

80 AIIOMUHUS, THAPOKCOKOMITIEKCHI aJTFOMHHUSI, UX
MpUMEHEHHE

81 Pemenne 3aa4 pa3nu4HbIX THIIOB
[Ipaktiueckas padora Ne 7. Pemenue

82 SKCIIEPUMEHTAIILHBIX 3314 10 TeMe ""MeTaslibl TIaBHBIX
noarpymnn"
OO0mas XxapaKTepuCTHKa METAJUIOB ITOOOYHBIX HOATPYI

83 (B-rpynm) Ilepnoauyeckoii cucTeMbl XUMHUYECKUX
AJIEMEHTOB

84 Pu3nyecKre U XMUMUYECKUE CBOMCTBA XpOMa U €r0
COEIMHEHUI, UX IPUMEHEHHE

85 Baxxnelimue coenunenus maprasua. Ilepmanranar
KaJiMsi, €r0 OKHCIUTEIbHBIC CBOHCTBA
®u3nyecKre 1 XUMUYECKHUE CBOMCTBA JKEJIE3a U €T0

86 coenuHeHmid. [lomy4eHue U MpuMeHeHHe CIUIAaBOB
xKeresa

87 Du3nYeCcKUEe U XUMUYECKHE CBOMCTBA MEAU U €€
COEMHEHUIA, UX TIPUMEHEHHE
®u3nYeCcKUe U XUMUYECKHUE CBOMCTBA LIMHKA U €r0

88 COETMHEHMUIA, UX MpUMeHeHue. [ UapOKCOKOMILIEKCHI
LIUHKA
[pakTrueckas padora Ne 8. Pemrenne

89 IKCIIEPUMEHTANIBHBIX 3a/1a4 10 Teme "MeTraiib
MMOOOYHBIX TOATPYTI"

90 Pelenue 3a1a4 pa3inuvHbIX THIIOB

91 O0600mIeHNe 1 cUCTeMAaTH3aIHs U3YISHHOTO MaTepraa




no TeMe "Mertaiiabr"

92 Konrponsnas pabora no teme "Meraymibr” 1

93 AHanu3 pe3yabTaToB KOHTPOJIbHON paboThl, KOPPEKIIHSI 1
oHImoboK
Ponb xuMun B 0becriedeHHH YCTONYMBOTO Pa3BUTHS

94 yeoBeyecTBa. [IoHATHE O HAYYHBIX METO/IAX 1
HCCIIeIOBAHMUS BEIIECTB
Hay4Hble MPUHIUIBI OPraHU3AIMH XUMHIECKOTO

95 MIPOX3BOJICTBA. [IpOMBINITIEHHBIE CITOCOOBI ITOTYYEHUS 1
Ba)KHEHIIINX BEIIeCTB

96 XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpe/Ibl U ero 1
MOCJICICTBHUS

97 XuMHUS U 3I0pOBBE UeIoBeKa. JIekapCcTBEHHbIE CPEICTBA 1

98 Xumus . Posb xumun B o0ecriedyeHuy MU EBON 1
0e30MacHOCTH

99 Kocmernueckue u mapdromepHsle cpeactsa. beitoas 1
XUMUA

100 XUMHUS B CTPOUTENBCTBE. BaxkHelne CTpoUTeIbHbIE U 1
KOHCTPYKLIMOHHBIE MaTepHaJIb

101 XuMUS B CENbCKOM X03scTBe. Opranndyeckue u 1
MUHEpaJbHbIC YIOOpeHHs
CucreMaruzanys 1 00001IeHrEe 3HAHUI 10

102 1
TEMEC

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
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