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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMHH Ha YpOBHE CpeqHEro oOIIero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
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,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pa3Butus BocnuTanus B Poccuiickoit denepanun Ha nepuoxa o 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,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKkKe Ul MPOJIOJDKEHHs oOydeHHs B OpraHuzanusx npodeccnoHalbHOrO 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COJIEP)KaHUSs, PE3yIbTaTOB OOyUeHHs U TPeOOBaHUN K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

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

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPUPOBaHMs M  IOCJIEIOBATEIbHOCTH M3y4E€HUs Y4eOHOro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTEeJIbHBIM JIMHUSAM/pa3/ienam
Kypca;

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

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
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 00Iero 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 o0Imiero ooOpasoBanus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpPas I0JIKHA ONPENENATHCA B COOTBETCTBUU C HAIllpaBICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeniHero oO1iero oopa3oBaHus XMMHs Ha YpOBHE YINyOJIEHHOTO M3Y4EHHUs HaIlpaBiieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JTUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccnoHanibHOro oopazoBanus. B aTol csizu
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
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»
OPHEHTHPOBAHO TAKXKE Ha PellIeHue 3a7a4 BOCIUTAHUS U COIMATILHOTO Pa3BUTHS 00yJaroIIuXcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsromiMu  nipeMeTra «XUMUS» Ha YpPOBHE YIIyONIEHHOTO H3Y4YEHMs 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 XUMUH 3a 0CHOBY MpUHATH nojiokeHuss @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 M3y4eHHUs MpeaMeTa. JTa CUCTEMa 3HAHUU MOJIydaeT OIpeeiEHHOE TeOPETUYECcKOoe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUsS O00bEMa 3HAHUM 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 3PEHUS XUMUYECKOW KUHETHUKU U TePMOJUHAMUKHU. V3ydeHue nepruoandeckoro 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 COETMHEHUH yJelnseTcss 0co00e BHUMaHHE BOIIpocaM 00 3JIEKTPOHHBIX AP QeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIHi.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeaenéHHOro mnpoduias (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpY U
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 oOIeld XuMUuu.
[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, JIEKTPOJIN3A, 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 Ui 00Jiee 0OCTOSATENHHOIO PACCMOTPEHUS XUMUYECKOW OpraHn3alii KJIETKH Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HAHMSI O COCTaB€ U CBOMCTBAaX IMpPEACTAaBUTEICH OCHOBHBIX KIIACCOB OPraHUYECKUX BEIIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHUS HAYYHbIX 3HaHUU H3y4YeHUE 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 ydeOHOTO mpeameTa «XUMUS» Ha YIIIyOIEHHOM YpPOBHE TakkKe, 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 OJHOTO 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 T03HAaBAEMOCTH SBJICHUM 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
MEIULHHBI, CO3JaHUM HOBBIX MAaTe€pUaloOB, HOBBIX HCTOYHHUKOB JHEPIrUH, 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 COCTaBJISIOLIEH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJUHAMUYECKAX M KHHETUYECKUX 3aKOHOMEPHOCTSX INPOTEKAHMSI XUMHUYECKUX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHUYECKUX 3HaHUH Ui OOBSACHEHMsS KIIIOYEBBIX HAEH U mpolieM
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOH JAEATEIILHOCTH YEJIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpEeTEeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS XUMHUYECKUX
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 aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TII03HABAEMOCTH SIBJICHUN MPHUPOJbI, YBAKEHUSA K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TMO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCICIIHOU
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYypbl,  MIpUOOpeTeHHe  oOmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

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

DNEeKTPOHHOE CTPOEHUE aroMa Yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M IOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX opOuTaneil, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHNYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. OJEKTPOHHBbIE A(P(EeKThl B MOJEKylaX OpraHMYECKUX COEAMHEHUMN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuyeckasi HOMEHKIIATypa OpraHMYeCKUX
coequnaenuii (IUPAC) u TpuBHaibHble Ha3BaHHsI OTACIBHBIX MMPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUN B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHbIE METO/Ibl M3Y4YEHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYeCKUX BEIECTB M MaTepHajaMu HAa UX OCHOBE, OIBITHI 10 MPEBPAILECHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoanl.

Aunkanbl. ['omosnoruueckuil psj ankaHoB, oOwas (Gopmyna, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriueposa, 6-cBsa3b. OU3MuECKUe CBOICTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIICHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
IUKIM3allMY, THpOJiM3a, KpekuHra, ropeHus. [IpencraBieHne o MexaHU3ME peakiui
paluKaIbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MajblX (IIMKJIOMPOMNAaH, IUKIOO0yTaH) W OOBIYHBIX (LMKIOTEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKeHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneii
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBSI3M, NOJIMMEpH3auMu U okucieHus. llpaBuno MapkoBHHKOBaA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX 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.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. PuzHyecKWe CBONCTBA AJIKWMHOB. XWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIyYEHUS U IPUMEHEHUE AJIKMHOB.

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
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajHKaie, PeakuUH MPHUCOEAWHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XWMHUYECKHUX CBOWMCTB CTHpOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOAYKThI ero mnepepaboTku. CrnocoObl mepepaloTKH He(TH: MEeperoHkKa, KPEeKUHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHHE TaJIOTEHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOr€HAIIKAHOB ¢ MarHueM U LMHKOM. IloHsATHE O MeTalloOpraHu4ecKUX COEIUHEHMSIX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJIEHA M M3Yy4YE€HUE €ro CBOWCTB, O3HaKoMileHHEe c KoJulekuusmu «Hedpts» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE crnupThl. CTpoeHHEe MOJEKyl (Ha HpUMepe MeTaHoJla U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAaMH ~ CIIUPTOB. XMMHYECKHE CBOWCTBA: pEAaKIMM 3aMELICHHs, JeTuipaTaluy,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIATypa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTaMH, KaUeCTBEHHAsl PEaKIMsi Ha MHOTOAaTOMHBIE CrUpThL. [IpencraBnenue o mexaHnusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
duznyeckue cBoicTBa Perona. OCOOCHHOCTH XUMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIS
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmibl. ['OMoJIOTHUECKHE pANbI albIErHA0B M KETOHOB, oOmias (opmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peakiuu Ha anbiaeruabl. CrocoObl TOJIydeHUS W MPUMEHEHHE allbJeTHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCIOTHBIC CBOWMCTBA, PEAKIUS STEPUPUKAINH, PEAKIIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKAPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psan, odmas Gopmyna, U30MepHs U HOMEHKJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
iesioyHoi cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIINX OCTATKU HEMPEIEIbHBIX KUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
nosmcaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, I1e30KcHpudo3a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MailbTO3a M JIaKTO3a. BoccTaHaBIuBawIINE U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmania, TJMKOT€Ha M Ueuono3bl. (Du3nueckue CBOWCTBAa Kpaxmajda U ILEJUTIOJIO03bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCIEepUMEHTAIbHBIE METOJbI M3Yy4Y€HHUs BEILIECTB M MX IPEBpAIICHUIN: PacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMU HA
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa T0K03bI ¢ ruapokcuaom Menu(ll), B3aumozeiicTBue kpaxmana ¢ HOAOM, pEIIeHUE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apoOMaTHYECKUE; TIEPBUYHbIE, BTOPUYHBIE W TpeTu4yHbIe. CTpOEHUE MOJIEKYII,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHUCIOTOM. CoJIM aJIKMJIAMMOHMS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydenne anmMHA U3 HUTPOOEH30JIa.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHue MENTHUIHON CBSI3U. brosormveckoe 3HaYeHHE aMHUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpALCHUI: PacTBOPEHHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacro3HaBanrue OpraHu4eCcKuX COCIMHEHUI.

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€l MpH M3ydyeHUU opraHuyeckoil 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, Kiaccuukauus, HaOMOJCHHE, HU3MEpEHUE, SKCIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, 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'eorpadust: monesHble UCKOMaeMble, TOTUIHUBO.

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

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sAep. XUMUYECKHI 3eMeHT. M3oTonbl. CTpoeHHEe 3JIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opbutanu. Kiaccupukamus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TIO0 aTOMHBIM OpOWTANIsIM. ODIJEKTPOHHBIE KOH(MUTypalMu aTOMOB D3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MengeneeBa. CBs3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBI XHMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyNmam M
nepuoaaM. 3HaueHue nepuoauueckoro 3akona /.M. Menneneena.

Xumuueckasi CBs3b. BUAbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIMYECKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U juinHa cBsi3u. llosspHOCTH, HANIPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. Bogopoanas cBs3b. MexxMONEKyIIpHbIE B3aUMOIACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHre o0 KOMIUIEKCHBIX —coeauHeHusX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTie o aucnepcHbIx cucremax. MictuHHble pacTBOphl. [IpencraBienre o KOUIOUAHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYEeCKHX BeLIeCTB. TpuBHANbHBIE HA3BAHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUsI MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILEHUs SHEPruu MPH XUMHUYECKHX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie © HeoOpaTUMBbIE peakIuu. XuUMHYeckoe paBHoOBecue. KoHcraHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

Onektponutnueckas auccouuanus. CuibHble W crnadble  31eKkTpoiuThl. CreneHb
nucconranuu. Cpena BOIHBIX PAaCTBOPOB: KUCJIOTHAs, HEWTpasbHas, meno4yHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBIICHUs. BakHelllne OKHUCIUTENU H
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KATaM3aTOpa, MOJEIM KPUCTAJUIMYECKUX PEUIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[lonoxxenne HemeraioB B llepuogmyeckoit cucreme xumuueckux snemeHToB J[.U.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bogopoa. Ilonydenue, gusnueckue M XMMHUYECKHE CBOMCTBA: peaklUM C MeTaulaMH 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 MPOMBIIIIEHHBIE CIIOCOObI MOJTy4eHHs TajJoreHoB. [IpuMeHeHue rajioreHoB 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 TpuUpOJie, CIOCOOBI MONy4eHUs, (U3MUECKHEe W XUMHYCCKUE
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 mpupoje, CrIocoObl TONXydeHHs, (U3HUECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupoae, CrnocoObl TMOJydeHUs, (PU3NYECKne M XUMHUYECKHE
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 CBOWMCTBA MPOCTHIX BelIeCcTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepomaa(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydyeHHs, (pu3nueckue M XUMHUYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metannoB B [lepuoanueckoii cucTteMe XMMHUYECKUX AJIEMEHTOB. OCOOCHHOCTH
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: TUAPOMETAILTYPrUs, TUPOMETALTypIusi, anekTpomeTaiutyprus. [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 COCTUHEHUH.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AntoMuHMI: TonyuyeHue, 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 XUMHYECKUX JIEMEHTOB.

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 XUMHUYECKHME CBOWCTBA MapraHila M €ro COeIMHEHUH. BaxHeiimne
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
comu xene3a(ll) u xxenesa(lll). TTonyueHrne u MpUMEHEHHUE JKEJIe€3a U €ro CIUIABOB.

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

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH/IA IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHne nuHKa 1 ero CoeIMHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUM «MeTajibl Y CIUIaBbl», B3aMMOJICHCTBHUE IIECIOYHBIX W IIEJI0YHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJUIOB, B3aUMOJICUCTBUE THUAPOKCHUIOB ATIOMUHUS M ITUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumuu B oOecrieueHUN YCTOWUYMBOTO pa3BUTHS desoBedecTBa. [loHSATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIECTB (Ha MpUMeEpe MPOU3BOACTBA aMMHUaKa, CEPHOUM KUCIOTHI, MeTaHoja). [IpombIieHHbIE
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

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

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

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
MCII0JIb30BAHUS MIPEenapaToB ObITOBOI XUMUU B TIOBCETHEBHOM JKU3HU.

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

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIst 3NeKTpoHuKH. HaHnoTexHoornm.

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 U3 BEIECTB MMEET MPUMECH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUM BEIECTBA B PAaCTBOPE, JIOJM BBIXOJIA MPOJAYKTAa PEAKIUU OT TEOPETUUECKH
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

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



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uzuka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEWUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OSKOCHCTeMa, Ounocdepa, MeTadboiIM3M, MakKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

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

TexHonorus:: XMMuU4eckasi MPOMBIIIIEHHOCTb, METAJULYprusi, CTPOUTENbHbBIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJibTaTOB OCBOEHMs IpenMera «XUMHS» Ha YpPOBHE CpelHero ooOmero o0pa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K OOY4YEHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaKarT cPOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATEITHHOCTH.

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 00YJarOIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEHN, 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 y4eOHbBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJHEHNH XUMUYECKHX IKCIIEPUMEHTOB;

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

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

MHTEpeca M IMO3HABATEIbHBIX MOTHBOB B TOJYYEHHHU U TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

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

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHNS KYJIbTYPhI 310POBbS:

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



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYJIOBOU JIEATEIHLHOCTH;

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) Tpya10BOro BOCIIUTAHUSA:

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 paMKaxX CBOETO Kjlacca, IIKOJIbI);

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 OCO3HaHHOMY BBIOOPY WHIUBHUIYAJIbHOM TPACKTOPUU OOpa3oBaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUUYECKH TI€JIECO0OPA3HOT0 OTHOMIICHHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

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

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
paIrMoOHAIBHOTO TTPUPOIOTIOIB30BAHMS;

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

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpPhI, OTIBITA
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:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO 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 IMO3HAHWM IPHUPOJHBIX 3aKOHOMEPHOCTECH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOM POJM B CO3/aHWU HOBOW 0a3bl MaTepUanibHOM
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
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: TIOHMMaHUsl 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 000CHOBAHHbIE 3aKIIOUEHHSI HA OCHOBE HAayYHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

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

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, 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 MO0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHaAYYHbIE TOHSTHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yd4eOHbIe  JeiicTBHs  (MMO3HABAaTEIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HaHHWS W YHHBEpCAlbHbIC y4eOHBbIC MACHCTBUS B IIO3HABATEIBHON U
COLIMAIBHOM MIPAKTHKE.

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

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe TelCTBHS

1) 6a3oBble JornyecKue AecTBUS:

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

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHHOCTHU C MOCTABICHHBIMH LIEJISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KiIacCU(UKAIIMK BEIECTB M XUMUYECKIX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSX, (POPMyTHUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

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



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TpPU PELHICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOT'O O3HAHMS BELLECTB U XUMUYECKUX PEAKIUI;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSITEIIHOTO IUJIAHUPOBAHUS M TIPOBENEHHS YUYCHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEJOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAaKTUIECKUX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METOJIOB TIO3HAHUSI.

3) pabora ¢ ungopmanmei:

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

(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 MEXMpeaMeTHbIe ((U3MYecKue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

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

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCEpPCTHUKAaMHU TIIPpU  BBIIIOJJHCHUN 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
opOuTaneld, HMOH, MOJICKYJia, BaJCHTHOCTb, J3JICKTPOOTPHUIATEIBHOCTh, CTEIECHb OKHCICHHS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYINa, pPajJuKajl, CTPYKTYpHbIe (opMysbl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHas W MPOCTPAHCTBEHHas (TeoMeTpUYecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpraHUYECKUEe COCIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTPOCHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsS U TPEBpAIICHHs] DSHEPIUUM TPHU XUMHUYECKUX PEaAKIHAX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAHMSI, O B3aMMHOM BIUSHUH aTOMOB W TPYII aTOMOB B MOJIEKyNax (MHIYKTUBHBIA U
Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUS O CBONCTBAX,



cocTaBe, MOJyYeHUH M 0€30TTaCHOM MCIOIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U TIPAKTUYECKOW JESATETBbHOCTH 4YeNOBEKa, OOMMX HAyYHBIX MPUHIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS PU ONUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

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

COCTaBJIAITh YPAaBHEHMS] XUMHUYECKMX pEaKIUMd U pacKpbplBaTb HX CYIIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM COCTaBJIEHUS  DJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKUX BEIIECTB JUIS WJUIIOCTPAllMU MX
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 Mo cuctemaTnueckoir HomeHkarype (IUPAC) u mpuBonTh TpUBHAIFHBIC Ha3BaHWUSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWJICH, AaleTWJieH, TOJIyod,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€ApUHOBAsi, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOIIPEH, CTUPOJ U JpYyrue);

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

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYEeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaThb COCTaB, CTPOCHUE, (PUIUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTFOCTPUPOBATh T'€HETHUYECKYIO) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHUSI MOATBEPXKJaTh HAa KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIA Tra3, yroijp), COCOObI €ro nepepaboTKH M MPAKTUYECKOe NMPUMEHEHUeE
MPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOJIONEHUM, W3MEPEHHH, MOJICIMPOBAHUH, 3KCIIEPUMEHTE (pEaJlbHOM M
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPAMHU  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI1 U3yUEHUsI CBOMCTB BEUIECTB U XUMHUUECKUX PEAKIIMIA;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTU MATCPpHUAJIBHOIO CAWHCTBA MHPpA, HUCIIOJIb30BaTh CUCTCMHBLIC 3HAHUA I10
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEUIECTBA), XaPAKTEPHU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHATU3UPOBATh W OLICHUBATH C TMO3UIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELIEHUN POOJIEM B CUTYalIUSAX, CBA3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIBTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH # OUCHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

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

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO ACWCTBUSI HAa YKUBbIE OPraHU3Mbl OMpeAeTEHHBIX
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 MOUCK XUMHYECKOU
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalnio, nepepadarbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHON y4eOHOM
3aJ1avuen.

11 KJIACC

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

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUN TPHUPOJIBI, O MECT€ U 3HAUEHUH XMMHUU B CHUCTEME E€CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DSHEPrud, B  OOECIEYEHHH  PAIMOHAIBLHOTO
MIPUPOIOTIONIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

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 OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKass CBA3b (KOBAJIEGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAsA),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIJIOBOH APPEKT XUMHUIECKON pEaKIiy, CKOPOCTh XUMHUYECKOU
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAaHEHHUsI W MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIE NPEACTABICHHS O CTPOCHHMU BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyYEHUH W O€30TIaCHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepPHbIE MPU3HAKHU MOHSATHH, YCTaHABINBATh
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BEIIECTB W YpPaBHCHHH XWMHYECKHX PEAKIHMi, CHUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMIECKOMN PEIIETKH 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(PUIIMPOBATH: HEOPraHWYECKHUE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTropa U JPYTHE); CaMOCTOATEIbHO BBHIOMpPATh OCHOBAHUSA U
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

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

chOpMHUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE 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 W BO30YXKIEHHOE SHEPreTHUYECKHE COCTOSHHSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI X dJIEKTPOHHBIX 000JI0YEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHM4YECKUMHU BEIECTBAMU C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIUX XUMHUUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; Peakuil KoMIuiekcooOpa3oBaHUs (Ha NpUMEpPE TMIPOKCOKOMILJIEKCOB LIMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMUMHMUYECKON peaklMy B 3aBUCHMOCTH OT Pa3jMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMELIEHUs
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYy4YeHHUs] CEpHOW KHCJIOThl, aMMHUaka, oOOIlHMe HaydHble MPUHIUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh 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 — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
HMMEIOIINX MECTO B IPUPOJIE, MPAKTUUYECKOM AESITEIIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

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

c(OpMUPOBAHHOCTH YMEHUS ITPOBOUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUHN «MaccoBast
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; TEIJIOBOTro 3(pdekTa peakinu; 3HaUeHHUs BOJOPOTHOTO MOKa3aTess 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 J0Jeil pacTBOPEHHOTO BEIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); I0JIU
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHusl C BellecTBaMM U J1abopaTOpHBIM 00OpyJOBaHUEM, (OPMYIUPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKarollled IPUPOJHOM Cpelpl U JOCTHKECHHS €€ YCTOMYMBOIO pas3BUTHA, OCO3HABATh



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

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMallUd B Pa3IUYHBIX MCTOYHHMKAX (HaydyHas W y4eOHO-Hay4dHasl JUTEepaTypa, 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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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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3ydenusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
[IpenMer u 3HaYEHUE OPraHUYECKON
XHMHUI, TIPeICTABIEHHE O https://m.edsoo.ru/00adbh59e
1 > 1P 1 04.09 https://resh.edu.ru/
MHOT000pa3uu OPraHnYecKuX
N 1. yueOHUK
COCTMHEHU N
DNEeKTPOHHOE CTPOEHUE aToMa
11epoia (OCHOBHOE H BO3GYKISHHOE https://m.edsoo.ru/00adb59e

2 yroep R 1 05.09 https://resh.edu.ru/

cocTosiHusl). BaneHTHbIE BO3MOKHOCTH

9J1. yueOHUK
aToMa yriepoja
XUMHUYECKasi CBSI3b B OPraHMYECKHUX https://resh.edu.ru/

3 coeqUHEHNIX. MexXaHUu3MEI 1 06.09 http://www.school-
00pazoBaHUs KOBAJCHTHOM CBSI3H, ' collection.edu.ru/
crocoObI pa3pbiBa CBA3CH 3J1. y4eOHHUK
Teopus cTpoeHHst OpraHU4eCcKUX

4 Ny 1 11.09
coenquuenuit A. M. byrneposa 3I1. y4eOHUK
Buipr usomepun: CTpyKTypHasi, https://m.edsoo.ru/00adb59e

5 MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE 1 12.09 http://www.school-
3¢ deKThl B MOJIEKYJIaX OPraHUYECKUX ' collection.edu.ru/
COEIMHEHUI 3J1. y4eOHMK
[IpencraBnenue o Ki1accuGpUKaIM U https://m.edsoo.ru/00adb59e

6 cHCTeMaTHueCcKas HOMEHKIIaTypa 1 13.09 https://resh.edu.ru/ 3.
(IUPAC) oprannuecKmx BEIIECTB yueOHUK
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Knaccudukamus peaxuii B

http://www.school-

7 N 18.09 collection.edu.ru/

OpraHUYeCKON XUMHUHU
1. yueOHUK

8 Cucremaru3anus U 0000IIeHNE 19.09 https://resh.edu.ru/
3HAHHH 10 TEME )

AJIKaHBI: TOMOJIOTUUECKHH psJl, oO1as https://m.edsoo.ru/00adh59
https://resh.edu.ru/
opMyIa, HOMEHKIATypa U H30MEpHs,

9 bopmy M p 20.09 http://www.school-
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE collection.edu ru/
CTPOCHHUEC MOJICKYII 1. y9eOHUK
duszndeckne U XUMHUICCKIE CBOMCTBA

10 25.09 9JI. y4eOHHUK
aJIKaHOB
HaxosxneHne alkaHoB B IPUPOJIE. https://resh.edu.ru/

http://www.school-

11 CriocoObl osTyueHus: ¥ IpUMEHEHne 26.09 Mo/ AW 5choo

collection.edu.ru/
AJIKaHOB 911 yueGHUK
[uknoankanel: o6mas popmyia, https://m.edsoo.ru/00adb59e
HOMEHKJIaTypa U U30MEPHs, https://resh.edu.ru/

12 0COOEHHOCTH CTPOCHHUS U XUMUYECKUX 27.09 http://www.school-
CBOMCTB, CITIOCOOBI TIOJTYUYEHUS U collection.edu.ru/
TPUMEHEHNE 5I1. y4eOHHUK
Pemenue pacu€rHbix 3a/1a4 Ha
ONPE/EICHUE MOJICKYIIAPHOM https://m.edsoo.ru/00adb59e
(hopMyIbl OPraHUYECKOTO BEIIEeCTBA https://resh.edu.ru/

13 10 MaCCOBBIM JIOJISIM aTOMOB 2.10 http://www.school-
3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB. collection.edu.ru/
Cucremarusanusa 1 00001IeHne 5I1. y4eOHUK
3HaHMUH IO TEME
AJKEHBI: TOMOJIOTHYECKHM psijl, oOmas https://m.edsoo.ru/00adb59e

14 ¢dopmyna, HOMEHKIATypa, 3.10 https://resh.edu.ru/

QJICKTPOHHOC U MMPOCTPAHCTBCHHOC

http://www.school-
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cTpoeHue Mosekyn. CTpykTypHas U
LUC-TPaHC-U30MEPUS AIIKEHOB

.collection.edu.ru/
3J1. yueOHHUK

dusznueckue U XUMUYECKUE CBOUCTBA

http://www.school-

15 04.10 collection.edu.ru/
ankeHoB. [IpaBuino MapkoBHHKOBa 1. yaeGHHK
CriocoOBI MMOJTydeHUsT ¥ IPUMEHEHUE
16 i P 9.10 I1. Y4eOHHK
AJIKEHOB
[IpaxTnueckas padorta Ne 1 o Teme
17 "[lonydeHue sTUIIEHA U U3yYEHHE €T 10.10
CBOMCTB"
Pemenne pacu€THbIX 327129 Ha https://m.edsoo.ru/00adb59
18 oTIpe/IeIIeHUEe MOJICKYIISIPHOM 11.10 https:/resh.edu.ru/
(hOpMyITBI OPraHUYECKOTO BEIIECTBA 211 yaeGHHK
AJNKagueHbl: CONPSKEHHBIE, https://m.edsoo.ru/00adb59e
19 M30JIMPOBAHHBIC, KyMYJITHPOBAHHBIE. 16.10 https://resh.edu.ru/ 3.
OcoOEHHOCTH TIEKTPOHHOTO CTPOCHUS yu4eOHHUK
. N http://www.school-
XUMHUYECKHE CBOMCTBA COMPSKEHHBIX ;
20 17.10 collection.edu.ru/
JTMEHOB
1. yueOHHUK
CriocoOsl MoTyueHus: ¥ IpUMEHEHUe
21 e P 18.10 1. y4eOHUK
aJIKaJIneHOB
AJIKMHBI: TOMOJIOTHYCCKHIL pJ, https://m.edsoo.ru/00adb59e
obmras popmysa, HOMEHKIATYpa, https://resh.edu.ru/
22 ANIEKTPOHHOE U MTPOCTPAHCTBEHHOE 23.10 http://www.school-
CTPOEHHUE MOJIEKY, PU3HNUECKUEe collection.edu.ru/
CBOICTBa 3J1. y4eOHMK
23 XVMHYECKUE CBOWCTBA QJIKUHOB 24.10 J1. y4eOHHK
24 KauecTBeHHBIE peakIIuu HA TPOHHYIO 25 10 https://m.edsoo.ru/00adb59e

CBA3b

AI1. y4eOHUK
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CrniocoObl mosryyeHus U NpUMEHEHNE

https://m.edsoo.ru/00adb59e

25 06.11
AJIKUHOB 1. Y4eOHHUK
Pemrenne 3aau: pacyéThl MO http://www.school-
26 o 07.11 collection.edu.ru/
YPaBHEHUIO XUMUYECKON pEaKIuu I
CHCTeMATHRAINS 1 060GmICHIe https://m.edsoo.ru/00adb59e
27 . H - 08.11 https://resh.edu.ru/
3HaHUU MO TeMe
ApEHBI: TOMOJIOTHYCCKHIA Psiji, 0OIIas https://m.edsoo.ru/00adb59
dhopmyrna, HOMEHKIIATypa. https://resh.edu.ru/
28 DNEeKTPOHHOE W MPOCTPAHCTBEHHOE 13.11 http://www.school-
CTpOEHME MOJIEKyN OeH30/1a 1 collection.edu.ru/
TOJyoJ1a, UX (PU3UYECKUE CBOMCTBA dI1. y4eOHHUK
https://m.edsoo.ru/00adb59e
XHWMHUYECKUE CBOMCTBA aPEHOB: http://www.school-
29 14.11 collection.edu.ru/
peaKkiuu 3aMenieHus
3J1. yueOHUK
XHWMHUYECKUE CBOMCTBA aPEHOB:
P https://m.edsoo.ru/00adb59e
30 peaKIy IPUCOCTUHEHHUS, OKUCIICHNE 15.11
1. y4eOHUK
rOMOJIOrOB O€H30.1a
31 OCcoOEHHOCTH XUMHUYECKUX CBOHCTB 2011 https://m.edsoo.ru/00adb59e
CTHpOJIa ' 3I1. y4eOHUK
Pemenune pacu€tHbix 3a1a4 Ha
P A . https://resh.edu.ru/
32 oTpeJieNieHue MOJIEKYIIPHOU 21.11
I1. y4eOHUK
(hopMyIbl OPraHUYECKOTO BEIIECTBA
33 CriocoObl MosTyueHus: U IpUMEHEHUe 2211 https://m.edsoo.ru/00adb59e
apeHoB ’ J1. y4eOHHK
['enernueckas cBA3b MEXKIY https://m.edsoo.ru/00adb59e
34 pa3IMYHBIMU KJ1acCaMHU 27.11 https://resh.edu.ru/ 1.

YTIJIEBOJIOPOIOB

yueOHUK
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Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

https://m.edsoo.ru/00adb59e

35 peakiuii. CuctemaTu3anus u 28.11
. 3J1. y4eOHUK
000011IeHNEe 3HAHNI IO TEME
IIpuponnemi ra3. Ilonyraele HedTIHBIE

36 PHPOA . ¢ 29.11 I1. Y4eOHHK
raspl
KameHnHnrlil yrosib 1 IPOIYKTEL €0

37 _ POAYE 04.12 I1. Y4eOHHK
nepepaboTKu
Hedtb 1 ciocoObI €€ riepepaboTKH.

¢ pep https://m.eds00.ru/00adb59e
38 [IpuMeHeHnne npoayKTOB MepepadoTKu 05.12
1. Y4eOHHUK
HedTH
I'eneTnueckas cBsi3b MEXKIY http://www.school-

39 Pa3IUYHBIMU KJTacCaMu 06.12 collection.edu.ru/
YTJIEBOJIOPOJIOB 1. yueOHUK
lManorenonpous3BoHbIE

40 YIJIEBOJOPOJIOB: SJIEKTPOHHOE 1112 https://m.edsoo.ru/00adb59e
CTPOCHHE; PEaKIINH 3aMEeIICHUS ' 1. y9eOHUK
rajoreta
JleiicTBue mienoueit Ha https://m.edsoo.ru/00adb59e

41 rajoreHIpOU3BOIHbIE. 12.12 http://www.school-
BsaunMonelicTBre TUrajgoreHajaIKkaHoB C ) collection.edu.ru/

MardveM U IITHKOM 5J1. y4eOHUK
C 6506 https://m.edsoo.ru/00adb59e
HCTEMATU3aIus U 0000IIeHne

42 y R " n . 13.12 https://resh.edu.ru/ 3.

3HAHMI 10 pazeny "YriaeBoa0poIsl
yueOHUK

43 KonTposnpHas paboTa o teme 18.12 https://m.edsoo.ru/00adb59e
"VraeBoopost" ) https://resh.edu.ru/
IIpeieNbHbIE OHOATOMHBIE CIIHPTH: https://m.edsoo.ru/00adb59e

44 P PTRI: 19.12 https://resh.edu.ru/

TOMOJIOTHYECKHUI pAA, 06111a;1

http://www.school-



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://m.edsoo.ru/00adb59e
https://resh.edu.ru/
https://m.edsoo.ru/00adb59e
https://resh.edu.ru/
https://m.edsoo.ru/00adb59e
https://resh.edu.ru/
http://www.school-collection.edu.ru/

(dhopmyIa, CTpOSHUE MOJIEKYT,
M30MepHs, HOMCHKIIATYpa,
Kiaccupukanys, Gpusnueckue
CBOMCTBA

collection.edu.ru/
3J1. yueOHHUK

XHUMHUYECKUE CBOMCTBA MPEIEIbHBIX

http://www.school-

45 20.12 collection.edu.ru/
OJIHOATOMHBIX CIIUPTOB
1. yueOHUK
CriocoOBI IMOJTydeHusT ¥ IPUMEHEHUE Dt/ vy, SChAol-
46 v P 25.12 collection.edu.ru/
OJIHOATOMHBIX CIIUPTOB
1. yueOHUK
[IpocThie 3¢upsl: HOMEHKIATYpa U
47 n30MepHsi, 0COOEHHOCTH (U3NYECKUX 26.12 3I1. y4eOHUK
Y XMMHYECKHUX CBOMCTB
https://m.edsoo.ru/00adb59e
MHOroaTroMHbI€ CIIUPTHI:
http://www.school-
48 STUJICHTJIUKOJb U TJIULEPUH, UX 27.12 .
. collection.edu.ru/
(buznueckrue U XMMHUYECKUE CBOMCTBA
1. yueOHUK
https://m.edsoo.ru/00adb59e
49 CriocoObI MoTy4eHus U IPUMEHEHNE 15.01 http://www.school-
MHOT'OATOMHBIX CIIUPTOB ' collection.edu.ru/
1. yueOHHUK
@DeHOJI: CTPOEHUE MOJIEKYIIbI, http://www.school-
50 (uzuveckue cBoiicTBa. TOKCHYHOCTh 16.01 collection.edu.ru/
¢denona 3J1. y4eOHHUK
51 XuMu4eckue cBoiicTBa (eHoa 17.01 AI1. y4eOHUK
59 CrniocoObl nosTyyeHus U IpUMEHEHUe https://m.edsoo.ru/00adb59e
¢denona J1. y4eOHHK
[IpakTuueckas pabota Ne 2. Pemenue
53 P P 1. Y4eOHUK

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TECMC
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"Criupthl 1 peHob"

Cucremaruzanuys u 00001eHue

https://resh.edu.ru/
http://www.school-

54 . :
3HAaHUU 110 TEME collection.edu.ru/
1. y4eOHUK
. https://m.edsoo.ru/00adb59¢
AJBJIETHIBI ¥ KETOHBI: 3JICKTPOHHOE
CTpOEHHE KapOOHUIBLHOU TPYIIIHI; itps:/fresh.edu.fu/
55 P P 6pyn ’ http://www.school-
TOMOJIOTHYECKUE PSIJIBI s .
OMOJIOTHHCCKHE PAjibl, 00IIA collection.edu.ru/
(dhopmyna, n30MepUs 1 HOMEHKJIaTypa ST, yueGHUK
A o https://m.edsoo.ru/00adbh59e
BJICTH/IBI U KETOHBI: (pH3HUeCKHe
56 uﬂ https://resh.edu.ru/ »i1.
CBOWCTBa; pEaKIuy IPUCOCTUHCHUS
y4eOHHK
57 Peaknm oxucieHNs 1 KaueCTBEHHEBIC https://m.edsoo.ru/00adb59e
peaxkuu aibJIeruI0oB U KETOHOB I1. Y9eOHHK
CriocoObl MoJTyueHus allbJIerHI0B U
58 e 1. y4eOHUK
KETOHOB
OAHOOCHOBHBIE Mpe/eNIbHbIE
59 KapOOHOBBIE KUCIIOThI, 0COOCHHOCTH 1. y4eOHUK
CTPOEHUS UX MOJIEKYJ
N3omepus u HOMEHKIIaTypa http://www.school-
60 KapOOHOBBIX KUCJIOT, UX (GU3UYECKUE collection.edu.ru/
CBOICTBa 9I1. y4eOHUK
. http://www.school-
XUMUYECKUE CBOMCTBA MPEIEIbHBIX X
61 collection.edu.ru/
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT
9I1. y4eOHUK
OcoOeHHOCTH CBOMCTB MypaBbUHOM
62 KUCIOTHL. MHOrooOpa3ue kapOOHOBBIX 1. Y4eOHHUK
KHCTIOT
63 OCoOGeHHOCTH CBOWCTB: HETIPeIeIbHBIX https://m.edsoo.ru/00adb59e
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Y apOMaTHYEeCKHX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTeny BEICIIUX

https://resh.edu.ru/
http://www.school-
collection.edu.ru/

KapOOHOBBIX KHCIIOT 1. yueOHHK
[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX

64 9J1. y4eOHUK
KHUCIIOT

65 CriocoObl nosTyueHus: U NpUMEHEHNE
KapOOHOBBIX KHUCJIOT 3J1. y4eOHUK
CrnosxHble 3(hUpbl: TOMOJIOTMYECKUN httos://m.edsoo.ru/00adb59e

66 pan, odmas opMyiia, H30MepHUs U I
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE CBOMCTBA
a¢upoB 1. yueOHUK
Pemenne pacu€rHbIX 3a1a4: 10 https://m.edsoo.ru/00adb59e

68 YPaBHEHUIO XUMUYECKOW pEeaKIUH, Ha http://www.school-
OIIPEIENIEHNE MOJIEKYJIPHOM collection.edu.ru/
(hopMyIIBI OPraHNYECKOTO BEIIECTBA 3J1. y4eOHHUK
[Ipaktuueckas padota Ne 3. Permenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe

69 " 311. yueOHHK

KapGonossie kuciaotel. ClioKHBIS
a¢upsr"

70 Kupsr: ctpoenue, puzndeckue u https://m.edsoo.ru/00adb59e
XMUMHUYECKHE CBOMCTBA (THUAPOIIU3) 1. y4eOHHK
Oco0OeHHOCTH CBOICTB JKHUPOB, http://www.school-

71 COAEPKAIIUX OCTATKUA HENPEAEIbHBIX collection.edu.ru/

KUPHBIX KHCIOT. JKupbl B ipupoie 3J1. y4eOHMK
79 MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX https://m.edsoo.ru/00adb59e

KHCJIOT, HX MOIOIIIEE JCHCTBUE.

AI1. y4eOHUK
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IlousiTe 0 CHHTETHUYECKUX MOOHIUX
cpencrax (CMC)

['enernyeckas cBs3b YII€BOJAOPOJOB U

https://m.edsoo.ru/00adb59e

73 KHUCIOPOACOACPKAIINX OPraHMYECKIX https://resh.edu.ru/
BELLECTB 3J1. y4eOHUK
Pacuérel o ypaBHEHUSIM XUMUYECKUX
74 > P 31, y4eOHUK
peakuuit
75 CucremaTtu3zanus 1 000011eHnE https://resh.edu.ru/
3HAHUM MO TEMe
OO61ast XapakTepUCTUKa YIiIeBOJA0B U
P P a 8 https://m.edsoo.ru/00adbh59e
76 Kiaccuukaius yrieBo10B (MOHO-,
1. y9eOHUK
T~ U TIOJIMCaXapH/Ibl)
77 Momnocaxapuabl: puznueckue https://m.edsoo.ru/00adbh59e
CBOWCTBA U HAaXOXKJIEHUE B IPUPOJE 3I1. y4eOHUK
78 [IpumeHneHue riaoKo3bl, €€ 3HAYECHUE B https://m.edsoo.ru/00adb59e
KU3HEAEATEIIbHOCTH OpraHn3ma I1. y4eOHUK
Jucaxapupl: caxapo3a, MaJIbTO3a U https://m.edsoo.ru/00adb59e
79 nakro3a. HaxoxeHue B mpupoje u https://resh.edu.ru/ 1.
IIPUMEHEHHE TUCAXAPUIOB yUeOHUK
[Tonucaxapuapl: cTpoeHue https://m.edsoo.ru/00adb59e
80 MaKpOMOJIEKY, (U3NUECKUE U https://resh.edu.ru/ 3.
XUMUYECKUE CBOWCTBA, IPUMEHEHHE yueOHUK
http://www.school-
81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX collection.edu.ru/
9J1. yueOHHK
Pemrenne pacueTHbIX 3aa4 Ha
T — https://m.edsoo.ru/00adb59e
82 P POAYE https://resh.edu.ru/

pCaknuu OT TCOPETUICCKHU
BO3MOXXHOTI'O

AI1. y4eOHUK
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Cucremarusanus u 00001eHue

https://resh.edu.ru/ 3.

83 .
3HaHUM MO pazaeny yUeOHUK
KonTtposnsHas paboTa o teme
84 "Kucnopoacoaepxarue 9JI. y4eOHHUK
OpraHuYecKue coeauHeHus"
AMUHBL: KTacCU(pHUKAINS, CTPOCHUE
MOJIEKYJI, 0011ast popMyia, H30MepuUs hitp:/wwear.school
85 . pMyIIa, P, collection.edu.ru/
HOMEHKJIAaTypa U pu3NYECcKue
. 3J1. y4eOHUK
CBOMCTBa
. http://www.school-
XUMHUYECKUE CBOMCTBA .
86 collection.edu.ru/
annpaTHIECKUX aMUHOB
1. yueOHUK
AHUWIVH: CTPOCHUE aHWINHA, http://www.school-
87 O0COOEHHOCTH XMMUYECKHX CBOMICTB collection.edu.ru/
aHWJIMHA 3I1. y4eOHUK
http://www.school-
CriocoObl moTyueHus: U IpUMEHEHUe i
88 collection.edu.ru/
annpaTHIECKUX aMUHOB
1. yueOHHUK
AMUHOKHUCIIOTBI: HOMCHKIIATYPA U https://m.edsoo.ru/00adb59e
89 n3omepusi, pu3nUecKre CBOMCTBA. http://www.school-
OtaenbHbIE MPEACTABUTENN O collection.edu.ru/
AMHHOKHUCJIOT JII. y4eOHUK
XUMHUYeCcKre CBOMCTBA aMUHOKHCIIOT, https://m.edsoo.ru/00adb59e
90 HX OMOJIOTHYECKOEe 3HAUYCHHE http://www.school-
aMUHOKUCIIOT. CUHTE3 U TMAPOJIN3 collection.edu.ru/
MNENTUIOB 9II. y4eOHUK
01 benku xak npupoAHbIE TOJIUMEDHI; https://m.edsoo.ru/00adb59e
CTPYKTYpPBI OEIIKOB II. y4eOHUK
92 XUMUYECKUE CBOMCTBA OEITKOB https://m.edsoo.ru/00adb59e
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https://resh.edu.ru/ 1.
yUeOHUK

A3zoTcozeprKale reTepouuKInIecKue
COCIUHCHMU. HYKJICI/IHOBLIG KHCJIOTHI:

https://m.edsoo.ru/00adb59e
http://www.school-

93 )
COCTaB, CTPOEHHUE U OMOJIOTUYECKAs collection.edu.ru/
poJIb 1. yueOHUK
[IpakTnueckas padota Ne 4. Pemenue
SKCIEPUMEHTAIbHBIX 33134 110 TEME
94 " 1. y4eOHUK
A3oTconeprKale OpraHu4ecKue
coequHeHus"
[IpakTueckas padota Ne 5. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
95 " 1. y9eOHUK
Pacno3snaBanne oprannyeckux
coequHeHun"
KonTtponsHas padoTa o Teme
96 " A30TCOIepKaIe OPraHuIeCKHe 1. y4eOHUK
coequueHus"
OCHOBHBbIE OHATHS XUMHUH https://m.edsoo.ru/00adb59e
97 BBICOKOMOJICKYJISIPHBIX COCIMHEHUN U http://www.school-
METO/Ibl UX CUHTE3a —II0JIMMEPU3ALIHS collection.edu.ru/
W IIOJIMKOHICH AN 5J1. y4eOHUK
https://m.edsoo.ru/00adb59e
[Imactmaccel. YTunuszanus u
98 https://resh.edu.ru/
nepepaboTKa MiacTuka
9I1. y4eOHUK
99 OnacToMepsl: HaTypaJbHBIN https://m.edsoo.ru/00adb59e
CUHTETUYECKUE Kaydyku. Pe3nnHa J1. y4eOHHK
Bonokna: HatypanbHbIE, https://m.edsoo.ru/00adb59e
100 UCKYCCTBEHHBIE, CHHTETUYECKHUE. http://www.school-

HOHI/IMepLI CIICIHUAJIbHOT'O Ha3HAYCHU

collection.edu.ru/
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3J1. yueOHHUK

[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCME

101 1 3J1. y4eOHUK
"Pacnio3naBanue miactMace u
BOJIOKOH"
O06o01IeHre U CHCTeMAaTH3aIus
102 M3yYEHHOTO MaTepuaa 1o TeMe 1 1. Y4eOHUK
"BbicoKOMONIEKYAsIpHBIE COeTMHEHUs"
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparririeckie u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX SITIED. 1
XuMHu4eckui sneMeHT. M30Tomnsl 3J1. y4eOHUK
CtpoeHnue IeKTPOHHBIX 000JI0UYEeK
2 1 5J1. y4eOHHK
aTOMOB, KBAHTOBBIE YHCIIa
3 Krnaccudukarus XuMHYECKUX 1 1. y9eOHUK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI)
4 Pacnipenenenwue 3neKTpoOHOB IO 1 1. y9eOHUK
ATOMHBIM OpPOUTAISIM
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB 1. y4eOHUK
5 3JIEMEHTOB B OCHOBHOM U 1
BO30YXIEHHOM COCTOSTHUU
5 DNeKTPOHHBIE KOH(UTYpALIUU HOHOB. 1 3I1. y4eOHUK
DNeKTPOOTPULIATEIBHOCTD
[Tepuonnueckuii 3aKOH U 1. y4eOHUK
7 [leproauueckasi cucteMa XUMHUYECKUX 1
anemeHToB /. 1. Menaeneena, CBS3b C
COBPEMEHHOU Teopueil CTPOSHHsI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB 3I1. y4eOHUK
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1
VMU TIPOCTBIX U CTIOKHBIX BEIIECTB IO
TpyIIaM U meproaam
9 Cucrematuzanus 1 0000IIIeHNE 3HAHUN 1 9. yIeOHHK




110 TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICIICTBHS

9J1.

YUeOHHK

11

BaneHTHOCTE M BaJICHTHBIC
BO3MOJKHOCTH aTOMOB. CBSI3b
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX
F€OMETPUYECKUM CTPOCHHEM

9JI.

y4eOHUK

12

[IpencraBnenus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

9JI.

y4eOHUK

13

BemectBa MosieKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOoeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

9JI.

y4eOHUK

14

[ToHsaTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBneHue o KOJJTOUIHBIX
pacTBopax

9JI.

y4eOHUK

15

HcTunHble pacTBOPHI: HACHILIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

9JI.

y4eOHUK

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

9JI.

YUeOHHK

17

Pemienue 3a1a4 ¢ uCnosb30BaHUEM
MHOHSITHH "MaccoBas JOJIS
pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

9JI.

YUeOHHK

18

Knaccugukanus 1 HoMeHKIaTypa

9JI.

YUeOHHK




HCOPraHNM4YCCKUX BCIICCTB

19

CucreMaruzanuys u 0000LICHUE 3HAHUN
0 TEME

9J1. y4eOHHUK

20

KonTtposneHast paboTa o Temam
"Crpoenue atoma. [lepuoauueckuii
3akoH u [lepuoanueckas cucrema
XUMUYeCKnX deMeHToB J1. Y.
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue Bemiect"

3J1. y4eOHUK

21

Knaccudukanus XuMHuecKkux peakuuii B
HEOPraHU4YECKOW U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHHUS MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
IIPEBPALLEHUS SHEPTHH ITPU XUMHYECKHUX
peakuuax

1. y9eOHUK

22

Tennossie 3¢ (HEKTH XUMUUECKUX
peakuuii. TepMOXUMHUYECKUE YPaBHEHUS

1. y9eOHUK

23

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX pCaKHI/Iﬁ u
TEPMOXUMHUYCCKHUM YPaBHCHUAM

1. y4eOHUK

24

CKOpOCTh XMMUUYECKOH peakiinu, e&
3aBHUCHUMOCTH OT Pa3INYHBIX (PAKTOPOB.
Karanu3 u xatanuszatopsl

1. y4eOHUK

25

TI'oMorennsie u I'STCPOrcHHbIC pCaKIINH

3I1. y4eOHUK

26

IIpaktuyeckas padora Ne 1 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
CKOPOCTh XUMHUYECKOW peakiuu"

I1. y4eOHUK




27

OO6patumbie 1 HEOOPATUMBIEC PEAKIINH.
XUMHYECKOE PaBHOBECUE

9J1.

YUeOHHK

28

[Ipaktuyeckas padora Ne 2 o reme
"Bnusiare pa3nIuvHbIX (aKTOPOB HA
I0JIOKEHHE XMMHYECKOTro paBHOBecHA"

9JI.

y4eOHUK

29

DNEKTPOTUTHICCKAS TUCCOITUAITHS.
CusnbHbIe U c1a0ble JIEKTPOTUTHI.
Cremnenp AMCCOLMALINH

9JI.

y4eOHUK

30

HNonnoe npousseaenue Boabl. Cpena
BOJIHBIX PacTBOPOB. BompopoanbIiil
nokasarens (pH) pactBopa

9JI.

y4eOHUK

31

I'maponus coneit. Peakuu,
MPOTEKAOIINE B pacTBOPax
AIEKTPOJIUTOB

9JI.

y4eOHUK

32

[IpakTuueckast pabota Ne 3 o Teme
"XUMHUECKHE PEAaKIIMU B paCTBOPax
3IEKTPOIUTOB"

9JI.

y4eOHUK

33

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE
peakuuu. BaxkHeume oKUCIUTen U
BOCCTAaHOBUTEIHN

9JI.

y4eOHUK

34

Meto JIeKTPOHHOTO (3JICKTOHHO-
HOHHOTO) OaylaHca

9JI.

YUeOHHK

35

DNEKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

9JI.

YUeOHHK

36

Pemenune 3amau Pa3JINYHBIX TUIIOB

9JI.

YUeOHHK

37

Pemenue 3amau PAa3JINIHbIX TUIIOB

9JI.

YUeOHHK




38

Cucremaruzanus 1 00001IeHNE 3HAHUN
o Teme "Xumuieckue peakuuu"

9J1.

YUeOHHK

39

KonTtposnsHas paboTa o teme
"Xumudeckue peaxiuu"

9JI.

y4eOHUK

40

IlonoxxeHne HEMETAJIJIOB B
[Tepunoanueckoil cucTeMe XUMUUECKHUX
anemenToB J[. . Meneneera u
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®du3nyecKne CBOMCTBA HEMETAIIJIOB

9JI.

y4eOHUK

41

AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCJIopoa, cepsl, hochopa u yriaepoaa)

9JI.

y4eOHUK

42

Bonopon: nonydenne, puznyueckue u
XUMHUUYECKHE CBOMCTBA. [ 'IpuIbl

9JI.

y4eOHUK

43

l"anmorensl: HaxX0XEHKUE B IPUPO/IE,
crocoObI MoJTydeHus, PU3nIECcKue u
XUMHUYECKHE CBOMCTBA

9JI.

y4eOHUK

44

lNanorenoBomopoasl. Baxunenmue
KHCJIOPOJICOACPIKAIITUE COCTUHECHHS
rajJloreHoB

9JI.

y4eOHUK

45

JlaGopaTopHbIE U TPOMBIIIICHHBIC
CHOCOOBI OJTY4YESHHSI TaJOTEHOB.
[IpuMeHeHwre rajJoreHoB U ux
COEIUHEHNN

9JI.

y4eOHUK

46

[IpakTuueckas pabota Ne 4. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME
"T"anorensr"

9JI.

YUeOHHK

47

Kucnopoa: nabopatopHsie u
MIPOMBIIIICHHBIE CIIOCOOBI MOJTyYeHHUS,

9JI.

YUeOHHK




¢u3nvecKrue 1 XUMHYECKHE CBOICTBA.
O3oH. I[Ipumenenne kucaIopoaa u 030Ha

48 Oxcuapl U IEPOKCHIBI 911 yuebHHK
49 Pemenue 3a1a4 pa3InyHBIX TUIIOB oI yueOHUK

Cepa: HaxOXJIeHUE B MPUPOJIE, CITOCOOBI 1. y4eOHUK
50 MOJTy4eHUs1, QU3HUISCKUE U XUMUICCKHEC

CBOICTBa
51 CepoBoa0pO, CyTbhU B! o1 yueOHnK

Kucnopoacoaepxarne coemHeHIS 9JI. y4eOHHUK
52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOM

KHCITOTBI

[Ipaktrueckas padota Ne 5. Permenue 1. y4eOHUK
53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME

"Cepa u €€ coenuHeHus"

A3OT: HaX0XKJACHHE B MPUPOJIC, CITOCOOBI 1. y4eOHUK
54 MoJTydeHus1, (GU3NICCKUE U XUMUUICCKUE

CBOMCTBAa. AMMUAK, HUTPHUIbI

Kucnopoacoaep:xaiiue coeuHEHUS 3I1. y4eOHUK
55 azota. OcCOOCHHOCTH CBOMCTB a30THOM

KHCITIOTBI
56 [IpumeHeHne a30Ta U €r0 COeTMHEHUI. 3I1. y4eOHUK

A30THBIE yIO0OpEHUS

dochop: HaxXOXKIEHHE B IPUPOJIE, 3I1. y4eOHUK
57 CHOCOOBI OMyYeHUS, PUINIECKUE U

XUMHUYECKue cBoicTBa. Dochuasl u

bochun




Oxcunsl hocdopa, pochopconepxarime

9J1.

YUeOHHK

58 .

kucnoTel. Conu GpochopHOit KUCTOTHI
59 [Mpumenenne pocdopa u ero 9JI. y4eOHHUK

coenuHeHui. @ocdopHbIe yIoOpeHUS

[TpakTudeckas padorta Ne 6. Pemenue 3J1. y4eOHUK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME

"A3zot u pocdop u ux coeauHeHus"

Yriepo: HaxoKJIeHUE B IPUPOJIC, 9JI. y4eOHHUK
61 AJIJIOTPOTIHBIE MOJU(PUKALINY;

(u3HUYecKre U XUMUYIECKUE CBOWCTBA,

MIPUMCHCHHE

Oxcun yranepona(ll), okcun 1. y4eOHUK
62 yraepona(lV), yrompHast KUCIoTa 1 €€

CoJu
63 Pemenue 3aga4u pa3auvHBIX THIIOB 1. yHeOHHK

Kpemuuii: HaxoxaeHue B IPUPOJIE, 1. y9eOHUK
64 crocoObl MOJTyueHus, PU3NIECKUe U

XUMUYECKHE CBOMCTBA
65 Oxkcun kpemuaus(1V), kpemHueBas 1. y4eOHUK

KHCJIOTA, CUIINKATHI

[TpuMeHeHe KpEMHHUS U €T0 1. Y4eOHHUK
66 coeguHeHuil. CTEKI0, ero nojay4yeHue,

BHJIbI CTEKJIA
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB oI1. y4eOHHUK
68 CucremaTu3anus 1 0000IIeHre 3HAHUN AI1. y4eOHUK

no teMe "Hemeramier"




69

KonTtposnpsHas paboTa o teme
"Hemerans!"

9J1.

YUeOHHK

70

AHanmu3 pe3ysbTaToB KOHTPOJbHOM
paboThI, KOPPEKIIHS OIIHOOK

9JI.

y4eOHUK

71

[Tonoxenne MeTayIoB B
[Tepuonnueckoit cucTteMe XUMUYECKUX
a1eMeHTOB. OCOOEHHOCTH CTPOCHHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

9JI.

y4eOHUK

72

OO6mwme ¢puznueckre CBOMCTBA
MeTauioB. [[pumMeHeHne MeTaioB B
OBITY U TEXHUKE

9JI.

y4eOHUK

73

Crnasel MetasuioB. Kopposust MmetanioB

9JI.

y4eOHUK

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

9JI.

y4eOHUK

75

DIIEKTPOXUMUYECKHUIN P HATPSKECHUI
MeTtauioB. OOmue crocoObl MOTydeHUs
METaJIOB

9JI.

y4eOHUK

76

OO6mras xapakrepuctuka MetayioB |A-
rpynibl [leproandeckoi cucTemMbl
XMUMHUYECKUX dTIeMeHTOB. Hatpuii u
Kanuii: mony4eHue, pusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

9JI.

y4eOHUK

77

Oomas xapakTepuctuka metayuion |A-
rpynnsl [leproanyeckon cucteMbl
XUMUYECKUX 3JIEMEHTOB. Maruuii u
KaJbIMHA: oJydeHue, pusnueckue u

9JI.

YUeOHHK




XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COGI[I/IHGHI/II;'I

78

JKEcTKOCTh BOABI M CIIOCOOEI €6
yCTpaHCHHUS

9JI.

y4eOHUK

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMUMHUYECKHE CBOMCTBA, IPUMEHEHHE

9JI.

y4eOHUK

80

AmpoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA AJIFOMUHMS,
TUJPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

9JI.

y4eOHUK

81

Pemenne 3aaa4 pa3jIn4YHbIX TUIIOB

9JI.

y4eOHUK

82

[IpakTueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"Metaiuibl T1aBHBIX OATpynm"”

9JI.

y4eOHUK

83

OO6mras XxapakTepuCTUKAa METALIIOB
no6ounbIX nmoArpym (b-rpyr)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
2JIEMEHTOB

9JI.

y4eOHUK

84

dusnyeckue U XUMUYECKHE CBOMCTBA
XpOMa U €ro COSAMHEHUH, X
MIPUMEHCHHE

9JI.

y4eOHUK

85

Baxneiimme coequHeHNs Mapraniia.
IlepmaHranar kaaus, ero
OKHUCIIUTENLHBIE CBOHCTBA

9JI.

YUeOHHK

86

du3znyecKue U XMuMHUYECKHE CBOMCTBA

xKenesa u ero coeauHeHun. llomyuenue u

NMPUMCHCHUC CIUIABOB JKEJIC3a

9JI.

YUeOHHK




87

®u3nyecKue 1 XMMHYECKHE CBOMCTBA
MeIU U €€ COCIMHEHUI, UX IIPUMEHEHUE

9J1.

YUeOHHK

88

dusnyeckre 1 XUMHUYECKHUE CBOMICTBA
IIMHKA ¥ €T0 COCTUHCHUM, NX
NpUMEHEHHE. [ UIPOKCOKOMIIEKCHI
IMHKA

9JI.

y4eOHUK

89

[IpaxTnueckas padota Ne 8. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTasibl TOOOYHBIX MOATPYHH"”

9JI.

y4eOHUK

90

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

9JI.

y4eOHUK

91

O000I11IEHNE U CUCTEMATHA3 AN
M3YYCHHOTO MaTepHaja 1o TeMe
"Metamier"

9JI.

y4eOHUK

92

KonTtponsHas padoTa o teme
"Meramis!"

9JI.

y4eOHUK

93

AHaln3 pe3yabTaToB KOHTPOJIbHOU
paboThI, KOPPEKITUS OMHUOOK

9JI.

y4eOHUK

94

Ponp xuMuu B o0ecIieueHun
YCTOﬁqHBOFO Pa3BUTHA YCTIOBEYCCTBA.
IlonaTtue o HAayY4YHBIX M€TOAax
HCCICA0BaHMA BCIICCTB

9JI.

y4eOHUK

95

HaquLIe IIPUHIMIIBI OPraHru3aliu
XUMHUYCCKOT'O IIPOU3BOACTBA.
HpOMLIH_IJ'IeHHLIC CII0COOBI MOJIYUYCHUS
Ba)KHEMIIINX BEIIECTB

9JI.

YUeOHHK

96

XHUMHUYECKOE 3arpsA3HCHUC 0pr>1<a101uel71
CpCAbl 1 €ro NOCJICACTBUA

9JI.

YUeOHHK




97 XUMHS U 30pPOBBE YEIOBEKA. 1 1. Y4eOHHK
JlexapcTBEHHBIE CpEACTBA

98 Xumus nuy. Poss xumuy B 1 1. y4eOHHK
o0ecrieyeHnH MUIIEBOH OE30MaCHOCTH

99 KocMmernueckne u napdromMepHbIe 1 3J1. y4eOHUK
cpeacTBa. berToBas XxuMus
X¥MHS B CTPOUTENBCTBE. BaskHenmne 3J1. y4eOHUK

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
XHMHUS B CEINBCKOM XO3SIHCTBE. 3J1. y4eOHUK

101 Opranuyeckrie 1 MUHEpaJIbHbIE 1
ynoopeHus

102 CucreMaruzamys 1 0000IeHNe 3HAHUN 1 1. y9eOHUK
0 TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




