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MOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBanusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHMKH K pe3ylbTaTaM OCBOCHHUS (QelaepanbHON  00pa3oBaTeNbHOM
nporpammsl cpegHero obmero oopazoanusa(P@OIl COO), mpencraBieHHbx B DepepaabHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoir denepanum,
peanu3yoImx OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHsI 3aHUMAeT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. U3yuenwe mnpenmera,
peamm3zyeMoe B YCIOBUSX Au(QepeHIUpOBaHHOTO, TPOGMILHOTO OOYYeHHs, IPH3BAHO
obecnieunTh O0OIIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBUSM JKHU3HH B COIIMyME, a
TaKKe JUIsl MPOJOJDKEHHs oOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUHM Ha3zHaueHHE TpeAMeTa «XUMHUs» TOIy4aeT IOAPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIICAYIOIINE BBITIOTHICMBIC
IIPOrpaMMOH M0 XUMHUH (PyHKLMU:

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

® OPraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpeAycMaTpuBaeT  OIpeJelIeHHE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM 0Opa3oBaTebHbIX
JOCTH)KEHUM 0O0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [uis yriryOE€HHOTO U3Y4EHUS] XUMHHU:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUEHHs
B paMKax  OTIEJbHBIX  Mmpoduiei, mnpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIACcCaM, OCHOBHBIM COJEP>KaTENIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpesieieHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [pe/UlaraeT NPUMEPHYIO IOCIIEA0BAaTENbHOCT, M3y4YeHHs Y4eOHOro Mmarepuaia ¢
y4€TOM JIOTUKH NOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHusl, COJAEPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMSI OCHOBHOI 00pa30BaTEeNIbHOW MPOrpaMMBbl CpeAHEro oouero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JCHCTBUI OOYYaIOUIETOCs IO OCBOCHUIO COJEPIKAHHS
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[porpaMMe IO XUMHUU IIPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00Ilero ooOpas3oBaHus. 3a
mpelenaMi  yCTAaHOBJICHHOHW MPOrpaMMON 1O XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOM)
COCTaBJIAIONICH COJepKaHusl yueOHOTO TpeaMeTa «XUMUs OCTaéTCsi BOBMOKHOCTh BEIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiis o0yyeHusl.

B cootBerctBUM ¢ koHuenTtyaidbHbIMU mojoxkeHusMu PIOC COO o HazHAYCHUH
peaMETOB 0a30BOT0 M YrIIyOJIEHHOTO YPOBHEH B cucteMe MU GepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpesiHero oOIiero o0pa3oBaHusl XUMHUS Ha YpOBHE YriayOJIEHHOTIO M3y4yeHUs HaIpaBlieH
Ha peaju3alyi0 MPEEeMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOoM IOJIyY€HUS XHUMUYECKOTO
oOpa3oBaHMS B paMKaXx MW3Y4YEHMS CIEHUAIbHBIX E€CTECTBEHHO-HAyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YEeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUpPEHUE U
yIIyOJIeHHEe TEOPETHUYECKOM U IMPAKTHYECKOW TMOATOTOBKH OOYYaronIuXcsi, BBIOpaBIINX
onpeaenéHHbI Mpoduiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k miaHUpyeMBIM pe3yibTaTaM OCBOCHUS (deaepanbHOi
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa «XUMUsH»
OPUEHTUPOBAHO TAK)KE HA PELIEHUE 3a7a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYaloOIIuXCs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTo
Tpyga W OOOOMIEHHBIX CIOCOOOB  NEATENBHOCTH, HMMEIOIIUX  MEXAUCHUTIIMHAPHBIM,
HAJIMPEIMETHBIN XapakTep.

CocrapnsiromiMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YriayOJNEHHOTO HM3Y4YEHMs SIBIISIOTCS
yrayOnénnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIEHUU TOJIXOJI0B K OTOOpY M CTPYKTYpHOM OpraHu3aliu COAEpKaHUS 3TUX KYpPCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeaMeTa. IJTa CUCTeMa 3HAaHUM MOJIydyaeT OMNpENeIEHHOE TEOPETUUECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriIyOJlI€HHOM YpOBHE M3YydeHHUs MpeaMeTa oOecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIHIMPEHHsS W YIyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS PeaKIfil, pacCMaTpUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEICTABICHUAX O CTPOCHUM aToMa. XMUMHUECKasl CBsI3b OOBSICHSAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HU3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTIOJIHACTCS
(bopMupOBaHHEM MPEACTABICHUN 00 IEKTPOXMMHUYECKHUX MpoIeccax U 3JIEKTPOJIN3€e PacIlylaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHM4eckoil XMMHMM NPU PACCMOTPEHMM PEaKLHMOHHOMN
CIOCOOHOCTH COETMHEHUH yenseTcss 0co00e BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco0oe 3HayeHne UMEET TO, YTO Ha COJIEPKAHHE KYpPCOB XMMHHU YIITYOJNEHHOTO YPOBHS
M3YUYEHHs JUI KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe PEeIMETHBIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpPEeAMETa Uil KIACCOB XHMHKO-(U3NIECKOTO
npoduiis OoJbIIOe 3HAYCHUE OYIYyT UMETh AJIEMEHTHI YIeOHOTO MaTepuasa 1Mo oOImel XUMHH.
[Ipu w3ydeHuwm mpeaMeTa B JaHHOM CiIydae 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
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOESHUH BELLECTB U IPYTOE.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XMMHKO-OHOJIOTHYECKOTO PO hHIIs
OoJIbIIIN yAETBHBINA BeC OyJeT MMETh OpraHuueckas Xumus. B aToMm ciiyuae mpemocTaBisieTcs
BO3MOXHOCTB Ui 00Jiee 00CTOSATENIBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JIMMHJbI, OENKH, YIJIeBOJbl, HyKJIEUHOBbIE KHUCIOTHI U japyrue. Ilpu stom
3HAHMUS O COCTaB€ U CBOMCTBAaX IpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3y4€HUs CYITHOCTH IPOLECCOB (POTOCHHTE3A, AbIXaHNUS, UIIEBAPEHUSI.

B nnane ¢opmupoBaHuS OCHOB HAy4HOIO MHPOBO33PEHMS, OCBOEHHUS OOLIEHAYYHBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUUN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil I3pIK U TUTEPATYPAy.

[Ipn uzydenun yueOHOTO mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3aaauei
MEPBOCTENIEHHOW 3HAYMMOCTU SBJseTCS (OPMHUPOBAHHUE OCHOB HAyKHM XHUMHH Kak oO01acTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa U OJHOrOo W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
MpeAMeTa IpeaoaaracT peain3alno TaKuX HeaeH, Kak:

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

Y T03HAaBAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJOTHYECKOM, PHEPreTHYecKO M MUIIEBOM O€30MacHOCTH, B Pa3BUTHH
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HWCTOYHUKOB SHEPrUHU, B
obecrieueHnn palMOHAIBHOTO MPUPOJIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHUS U 00IIeH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIlIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEACTABICHHN O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HNOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00X
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHHe Yy OOYYAIOIIMXCS OCO3HAHHOTO IOHMMAaHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN U1 OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLIeHHs NpoOieM, CBS3aHHBIX C
XMMHEW, TIPOTHO3UPOBAHUS, aHalIW3a M OLEHKM C TO3MIMHA DKOJOIMYECKON



0€30IMaCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOACTBEHHON NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOM C XUMHUYECKUM IPOU3BOJICTBOM, HCIIOJIb30BAHUEM M IepepaboTKON
BEIIIECTB;

e yriyOJeHHWE TMPEICTaBICHUA O HAYYHBIX METOJAX IIO3HAHUS, HEOOXOIUMBIX JIJIs
HpHOGpeTeHI/IH yMeHI/II\/JI OPUCHTHUPOBATHCA B MHUPC BCIICCTB U O6’b$ICHeHI/I$I XUMHUYCCKUX
ﬂBHeHI/II\/JI, uUMermmx MECTO B IMpUPOAC, B HpaKTquCKOﬁ ACATCIBHOCTU WU
MMOBCEAHEBHOM KU3HU.

B nmnnane peanuzanuu 1NepBOOYEPEIHBIX BOCHHUTATEIbHBIX M Pa3BUBAOILIMX (DYHKIMIMA
[EJIOCTHOM CHUCTEMBI CpelHero oOmiero oOpa3oBaHUS NMPH HW3YUYEHHH IpeaMeTa «XUMUs» Ha
yrIyOn€HHOM ypoBHE 0CO0YI0 aKTyaTbHOCTh MPHOOPETAIOT TAKKE LENU U 33/1a4H1, KaK:

e BoCINUTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBJIEHUN MPHUPOJbI, YBAXKEHUS K
MpoIieccy TBOPUYECTBA B OOJIACTH TEOPETHUECKMX W NPUKIIAJHBIX HCCIECIOBAaHHUNA B
XUMUH, (HOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

® pa3BUTHE MOTHMBAIIMM K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX [ICHHOCTEH;

® Pa3BHUTHC IIO3HABAaTCJIbHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocobHocTeil oOydaromuxcs, (GopMHUpOBaHNE y HUX CO3HATEIILHOTO OTHOILIEHHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEITHON
npoheCCHOHANBHON M OOIIECTBEHHON NEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBBIO M TIOTPEOHOCTH B 37I0POBOM 00pa3e )KU3HU;

e (opmupoBaHue yMEHUN U HaBBIKOB Pa3yMHOIO MPHUPOJIOTOIB30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  NpUOOpETeHHEe  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO1ee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX MJIsl W3Y4YEHHMs] XUMHUHM Ha YriayOJIEeHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 xmacce — 102 gaca (3 4daca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHHUYECKAS XUMUSA

TeopeTnuyeckue 0CHOBbI OPraHMYeCKOH XMMHHM.

[Ipenmer W 3HaueHWE OPraHWYECKOM XUMMH, IPEACTaBIEHHE O MHOrooOpaszuu
OpPraHUYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHUE aTOMa YIJepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BasneHnTHble BO3MOXKHOCTH aToMa yriepoja. XUMHUYECKas CBSA3b B OPraHUYECKUX COETUHEHUSX.
Tunsl rubpuan3anyuy aTOMHBIX opbuTtanei yrieponaa. MexaHu3mbl 00pa30BaHUSI KOBAJIEHTHOM
cBsi3U (OOMEHHBINH U JIOHOPHO-AKLENTOPHbIN). THUIBI MepeKphIBaHUs aTOMHBIX OpOMTaNel, G- U
n-cBa3u. OnuHapHasi, 1BOiHasg M TpoiHas cBA3b. CHocoObl pa3pbiBa CBs3ell B MoJIeKynax
opranudeckux BeniecTs. [loHsTHE O CBOOOIHOM pajiKalie, HyKjIeopuiie 1 31eKTpodure.

Teopust crpoeHuss opranuueckux coeauHeHuin A.M. byriaepoBa U  COBpeMEHHbIE
IIPEJICTABJIEHMSI O CTPYKTYPE MOJIEKYI. 3HAaUEHHE TEOPUH CTPOCHUS OPTraHNYECKUX COEANHEHUH.
MonekynsipHble M CTpYKTypHbIe (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl wH30MepuM: CTPYKTypHas,



MPOCTPAHCTBEHHASA. JJEKTPOHHBICE JPQPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCIUHEHUN
(MHIYKTUBHBINA U ME30MEPHBIN YPQPEKTHI).

[IpencraBnenne o kKnaccuUKaUu OPraHUYECKUX BemiecTB. [IoHATHE 0 PYHKIIMOHATHHON
rpynne. ['omosorusi. ['omonoruyeckue psiapl. CucteMaTnyeckas HOMEHKIATypa OpraHUYECKUX
coenunenuit (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcobGenHocT W KiIaccu(uKamuss  OpraHMYecKux  peakuumid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMHUH.

DKCHepUMEHTAIbHBIE METOAbl M3YUYCHUsI BEIIECTB M WX MPEBpAIICHUIN: O3HAKOMJICHUE C
oOpa3iaMi OpraHuYeCKUX BEIICCTB W MaTepUaaMUd Ha WX OCHOBE, OIBITHI 10 TPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MpU HarpeBaHuu (IJIaBJieHWE, OOYIJIMBaHUE U  TOPEHHE),
KOHCTPYMPOBaHUE MO/JIEJIEN MOJIEKYJl OpraHUYECKHUX BEIIECTB.

YrieBoaopoanl.

Ankansl. ['omonornyeckuil psa ankaHoB, oOmas Gopmysia, HOMEHKJIATypa U U30MEpHUS.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN ATKAHOB, SP°-THOPHIM3AIHsA aTOMHBIX
opOuTaneit yrieposa, 6-cBsizb. ODU3NUYECKUE CBOMCTBA aJTKaHOB.

XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIMH 3aMEIICHUs, U30MEPU3AINH, IETHAPUPOBAHUS,
NUKJIA3AIAYA, TUPOJIM3a, KpEeKWHTra, TropeHus. llpencraBieHne o MeXaHU3ME pEAKIUN
pPaKaIbHOTO 3aMEIICHHMS.

Haxosxnenue B mpupoae. CriocoOb! MOTyIeHHUS U TPUMEHEHNE ATKAHOB.

Huxnoankansl. O6mas dhopmyna, HOMEHKIATypa U n3oMepus. OCOOEHHOCTH CTPOSHUS U
XUMUYECKUX CBOWCTB MabIX (IMKJIOMPOTAH, IMKIOOyTaH) ¢ OOBIYHBIX (IIMKIJIOTICHTaH,
LUKIIOTEeKCaH ) IUKI0aIKaHOB. CrocoObl MOTydYeHUs U TPUMEHEHHUE [IUKII0ATIKAaHOB.

Ankensl. 'oMoIOTHYecKuil psii aIKeHOB, 00IIas GopMmysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AlKEeHOB, SP’-THOpHIM3alMs aTOMHEIX opOuTaneii
yriaepoja, 6- u m-cBsi3su. CTpyKTypHas U reomeTpudeckas (Iuc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: pEaKIMU MPUCOCAUHEHUS, 3aMEUICHHUS B O-
MOJIO)KEHNUE TPU JIBOMHOMN CBA3M, MOJHUMEPHU3ALMU W OKHCieHus. [IpaBwio MapkoBHUKOBaA.
KauecTBeHHbIe peakiiy Ha JBOMHYIO CBs3b. CIOCOOBI MOIy4YEHUs U TPUMEHEHUE aJIKEHOB.

Ankaguenbl.  Kiaccudpukanus — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogantvle). OCOOCHHOCTH  3JEKTPOHHOIO  CTPOCHHMSI U XUMHUYECKHX CBOWCTB
CONPsDKEHHBIX TUEHOB, 1,2- u 1,4-mpucoeaunenue. Ilommumepusamus CONpsKEHHBIX THUECHOB.
CriocoObl MotyueHus: U IpUMEHEHHUE aJIKaIUeHOB.

AnkuHbl. ['oMonorudeckuii psii ankuHOB, oOmias GopMmyna, HOMEHKIATypa U U30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl alKUHOB, SP-THOpUAM3AIMS aTOMHBIX
opbuTtaneit yriepona. PuznyecKkue CBONCTBA AJIKHMHOB. XHMHYECKHME CBONCTBA: PEaKIUU
MPUCOCIUHEHUS, AUMEpPU3allid U TPUMEpHU3alnuu, okuciaeHus. KucnoTHele CBONCTBA alKMHOB,
MMEIOIUX KOHIEBYIO TPOIHYIO CBsA3b. KauecTBeHHBbIE peakIMy HAa TPOHHYIO CBs3b. CrocoObl
MOJIy4€HUS U IPUMEHEHHUE AJIKHHOB.

ApoMartudeckue yriieBoaopoabl (apeHsl). ['omonorudeckuii psa apeHos, oomas hopmyina,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OEH30J1a.
Ouznyeckue CBONCTBA apeHOB. XHWMHUYECKHE CBOWCTBA O€H30J7a M €ro TOMOJIOTOB: PEaKIUU
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUu MpPUCOeIUHEHUS,
OKHUCJIEHHE TOMOJIOTOB OeHsona. [Ipeacrapnenue 00 OpUEHTHPYIONIEM ACHCTBUH 3aMECTHTENEH
B OCH30JILHOM KOJIbIIe Ha MPHUMEpE AlKHIBHBIX PAIUKaIOB, KapOOKCUILHOU, TUIPOKCUIBHOM,
aMUHO- M HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB CTHUPOJIA.
[Momumepu3zanuss  ctupona. CnocoObl  TMONyd4eHUsS ©  MPUMEHEHHE  apOMaTHYEeCKHX
YIJ1€BOIOPOOB.



[puponustit ra3. [lomyrueie HedTsHBIE ra3el. Hedts u e€ mpoucxoxaenue. KameHnusiid
yrojib U MPOAYKTHI ero mepepadotku. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaIUTUYEeCKUi), pupopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, HX
IPUMEHEHHE B IPOMBIIIJICHHOCTU U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajoreHa Ha THIPOKCOTPYIITY, HHUTPOTPYIIly, HHAHOTPYyNIy, aMmuHorpymmy. JlelicTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOIO M CHOMPTOBOrO  pacTBopa wiénouu. BzaumopeiictBue
JMTAIIOTEHAIKAHOB C MarHueM W LIWHKOM. [IoHSTHE O MEeTayuIoOpraHMYeCcKUX COEAMHEHUSX.
Hcnonp30BaHnEe TalOTEHIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M TPH CHUHTE3E
OpPraHUYeCKUX BEIIECTB.

DKCIepUMEHTATbHBIE METOABl HM3YYEHHs BEHIECTB W WX NPEBpAIICHUN: H3y4YeHUE
(GU3NYEeCKUX  CBOHCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTH),  KAUeCTBEHHBIX  peaKIuit
YTJIE€BOJAOPOJIOB PA3IMYHBIX KJaccoB (oOeciBeurnBaHne OpOMHOM MM MOJHOW BOJbI, pacTBOpa
MepMaHTaHaTa KaJds, B3aWMOJICHCTBHE alleTWJIeHa C aMMHA4YHBIM pPacTBOPOM OKCHJA
cepedpa(l)), xauecTBeHHOE OOHApY)KEHHE YyIiIepoja W BOJOPOJA B OPraHMYECKHX BEIIECTBAaX,
MOJIyueHUE STHJIEHA W H3y4YEHHE €ro CBOMCTB, O3HAKOMJIeHHE ¢ Kosuekuusamu «Hedts» u
«Yromp», ¢ oOpa3uamMu IUIacTMAacc, KaydyKOB H pPE3UHBI, MOJECIUPOBAHHE MOJIEKYI
YTIE€BOJAOPOJIOB U TAJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xamnme oprannyeckune coeinHeHU .

[IpenenbHble ogHOaTOMHBIE cnuUpThl. CTpoeHHEe MoJieKynl (Ha MpUMEpe METaHoJa U
staHosa). ['oMonornueckuii psan, odmas Gopmysna, u3oMepusi, HOMEHKJIATypa M KJIacCU(DUKAITHS.
dusnueckue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBS3UM MEXIY
MOJIEKyJaMH  CHMPTOB. XHMMHUYECKME CBOWCTBA: pEAKIMM 3aMEIlEHMs, JAeruapaTanui,
OKHCJICHMs], B3aUMOJICHICTBHE C OPIraHNYECKUMHU U HEOpraHUYecKMMHU Kuciaotamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHHUPTHI. JleliCTBHE 3TaHOJAa UM METAaHOJa Ha OpraHW3M YelIOBEKa.
CrniocoObl nosTyyeHHs 1 IPUMEHEHNE OJHOATOMHBIX CITMPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U nzomepus. OcOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaToMHble CIUPTHl — 3TUJIECHITIMKOJIb W IiuiepuH. duznueckne M XUMUYECKUE
CBOMCTBA: peaklUM 3aMElIEHUs, B3aUMOJCHCTBHE C OPraHMYECKUMH U HEOPraHUYEeCKUMU
KHCJIOTaMH, KaUYeCTBEHHAs! PEeaKllMs Ha MHOroaTOMHble cnupthl. [IpencraBieHne o MexaHu3zMe
peakuuii HykieopuiabHOro 3aMerienus. JleiictBue Ha opraHu3M yenoBeka. CriocoObl NOTydYeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BJIMSHUE THIPOKCOIPYIIIBI M OEH30JIbHOTO SApa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosia. KauecTBeHHBIE
peakuuu Ha Qenos. TokcuuHocTs ¢enona. CrocoObl MOIy4YeHUS M IHpUMeHeHue (eHoma.
denospopmanbaeTuaHAs CMOJIA.

KapOoHunbHBIE COEAMHEHUS — aIbJeTUIbl M KETOHBL. JIEKTPOHHOE CTPOEHHE
KapOOHMJIBHOW rpymmbl. ['oMojoruyeckue psasl anbAeruoB M KETOHOB, olmas ¢opmyna,
u3oMepusi M HOMeHKnarypa. Pusndeckue CBOMCTBA albJETHAOB M KETOHOB. XUMHYECKUE
CBOMCTBA aJbJETHAOB M KETOHOB: peakiuu mpucoenuHeHus. OKuUClIeHHe ajbJeru/oB,
KayeCTBEHHbIE peakIUu Ha ajbaerujpl. CrnocoObl MOMyYyeHHs W NPUMEHEHHE ajbJerMJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeJiesibHble KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHMS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKiarypa. Du3ndeckue CBOHCTBA OJHOOCHOBHBIX
IpeeNbHBIX KapOOHOBBIX KHCIOT. BoJOpOJIHBIE CBSI3M MEXAYy MOJIEKyJaMH KapOOHOBBIX



KHCTOT. XUMHUYECKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA, peakivs dTepuUKANNH, PEAKIUU C
Y4aCTHEM YIIICBOJIOPOIHOTO pamukana. OCOOEHHOCTH CBOWCTB MypaBbHUHOW KUCIOTHL. [loHsATHE
0 TIPOM3BOHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3¢upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEeHHOCTH CBOMCTB HEMpPEECNbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHUCJIOT, AUKapOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. IlpencTaBUTend BBICIIMX KapOOHOBBIX KHCIOT:
CTEapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHOEBAs, JUHONEHO08as KUCIOThL. (CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upbl. ['oMonornueckuii psin, obmas Gopmynna, U3o0Mepuss 1 HOMEHKJIATYpa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJIOM U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue U XMMHUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B KUCIOW U
1es104Hoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KUCHOT. JKupsl B IpUpoIe.

MBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IeHCTBHUE.

OOmiass xapakrtepucTuka yriaeBoaoB. Kiaccudukanus yrieBogaoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTO3a, Tajakro3a, pubo3a, ae30Kcupudo3a.
®usnueckue CBOWCTBA W HaxoxJaeHWe B npupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  pEaKklUUd C Y4YacTUEM CHUPTOBBIX U  aiNbACTUAHOW TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe Opokenue. IlpuMeHeHue TIIOKO3bl, €€ 3HauY€HHWE B IKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JaKTo3a. BoccraHaBinuBaiouiue u
HEBOCCTaHaBIMBaOIKe aucaxapuisl. ['maponus aucaxapunoB. Haxoxzaenue B mpuponae u
npuMmeHenue. [lonucaxapuapl: Kpaxmall, INIMKOTeH M 1esunoio3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaja, TJUKOT€Ha M UeUIroo3bl. (Pu3nuecKre CBOKWCTBA KpaxMmala W LEJUIIOJIO3BL
XUMHUYECKUE CBOMCTBA Kpaxmaia: THAPOJIW3, KaueCTBEHHAs PEeaklusi C HOJO0OM. XHUMHYECKUE
CBOMCTBA LEJUTION03bI: THAPOIIN3, MOTy4YeHrue 3(QUpoB LemToa03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCIEPUMEHTAIbHBIE METOJBl M3YyYEHUs BEUIECTB M HX IPEBPALICHUI: pPacTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJICHCTBHE A3TAaHOJIA C HATPHEM, OKHCIEHHE STUIOBOTO
CoUpTa B albJEerHJ Ha PACKAIEHHOW MEIHOW IPOBOJIOKE, OKHCIEHHE STUJIOBOrO CIHpTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMK Ha
anpaerusl (¢ ruapokcuaoM quammuacepedpa(l) u ruapoxcunom meau(ll)), peakius rimmnepuna
¢ runpokcusiom meau(ll), xumMmuueckue cBOMCTBa pacTBOPa YKCYCHOM KHUCIOTHI, B3aUMOJICHCTBUE
pactBopa Toko3bl ¢ ruapokcunom menu(ll), B3aumoneiicTBue kpaxmaia ¢ HMOJOM, pelICHHE
AKCIEPUMEHTAIBHBIX 33/a4 10 TeMaM «Cnupthl U (enonby, «KapOoHoBbie KUCIOTHI. CI0XKHBIE
3(UpBI».

A3oTcoaep:xaniue OpraHudeckue coeJHHEeHUsl.

AMUHBI — OpraHuM4eckue TMpou3BOJAHBIE amMuaka. Kiaccudukanus amMHHOB:
anudaruyeckue U apoMaTHUECKue; EPBUYHbIC, BTOPUYHbIC U TpeTU4Hble. CTpOEHHE MOJEKYII,
obmas ¢opMyna, u3o0Mepus, HOMEHKIAaTypa U (u3nueckue CBOMCTBA. XMUMHUYECKOE CBOWCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOWMCTBA, ATKUIMPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTON KUCI0TOU. COMNMM aNKUIIaMMOHUS.

AHUJIMH — IPEICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. CtpoeHue aHwinHa. BzaumHoe
BIIUSIHUE TPYI aTOMOB B MoOJeKyine aHuinuHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peakuuu Ha aHuiauH. CrocoObl MONy4YeHHs] U TpPUMEHEHHE amupaTHYecKUX
amuHOB. [lonyueHue aHuIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. Homenknmarypa u  unszomepusa. OTIenbHblE NPEACTABUTENN  O-
AMUHOKHCIIOT: TJIMIUH, aJlaHuH. PU3NYecKue CBONCTBA aMHUHOKUCIOT. XUMHUUYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(pOTEepHBIX OPTraHWYECKUX COCAMHEHUN, peakIus MOJMKOHACHCAIINH,



oOpa3oBanue MEeNTUAHON CBs3U. bruonornueckoe 3HaueHHMEe aMHUHOKUCIOT. CHHTE3 W THAPOIIH3
MENTH/I0B.

benku kak npuponHsie mnosmmepbl. llepBuuHasi, BTOpUYHAs U TpPETHUYHAs CTPYKTypa
0enkoB. XUMHYECKUE CBOKCTBA OCIIKOB: TMIPOJIU3, JACHATYpalUs, KaueCTBCHHbIC PEaKIHHU Ha
OeNKH.

OKClepUMEHTAJIbHBIE METOJbl M3YYEHHUS BELIECTB M MX IPEBPALICHUI: pacTBOPEHHUE
OelKOB B BOJIE, JCHATYpaIus OCIKOB MpPU HArpeBaHWU, IIBETHBIC PEAKIIMHM Ha OCJKHU, pEIICHUE
AKCHEPUMEHTAJbHBIX 3a7auy IO TeMaM «A30TCoJAep)Kalllue OPraHUYECKHUE COCAUHEHUSD» U
«Pacnio3HaBaHuE OPraHM4ECKUX COCIUHEHUWN.

Bricokomoiieky isipHbIe COeTUHEHMS.

OCHOBHBIE TMOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWI: MOHOMEp, IHOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPEeaHss MoyeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALINSL.

[TonumepHslie MaTepUabl. [Tnactmaccel (moMATUIIEH, MOJIUITPOTTUJIEH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOIL, MOJIUMETHUIIMETAaKpuUIIar, MOJINKApOOHATHI,
MoJIMATHIIeHTepedTanar). Y Tuin3anus u nepepaboTka MiacTuKa.

DnacToMepbl: HaTypaJlbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypasibHbIE (XJIOIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenManbHOrO  HazHaueHWsl (TeyoH, KeBlIap, 3JIEKTPONPOBOJSAIINE
MOJIMMEPBI, OMOpa3iaracMbI€ TOJTMMEPHI).

OKCIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB U UX IPEBpAILEHHI: 03HAKOMIIEHUE C
oOpa3iaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAacC, KaydyKoB, peLIeHue
HKCIIEPUMEHTANBHBIX 33a4 110 TeMe «Pacro3HaBaHUe MJIaCTMAcC U BOJIOKOH.

Pacuérhpie 3amaun.

HaxoxaeHne MonekyIsspHOi (GopMysbl OpraHMYECKOr0 COETMHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIUX B €r0 COCTaB, HaXOXKJICHUE MOJIEKYJSPHOH (hOpMynbl OpraHMYECcKOro
coeuHeHuss mno macce (00bEMY) HPOAYKTOB CropaHusi, 10 KOJMYECTBY BellecTBa (macce,
00BbEMY) IPOJYKTOB PEAKLUU W/ UM UCXOHBIX BELIECTB, YCTAHOBICHHUE CTPYKTYPHOUM (OpMYJIbI
OpPraHMYeCKOIo BEIEeCTBA HA OCHOBE €ro XMMHMYECKMX CBOMCTB MM CIOCOOOB MOIyd4eHUS,
OIpeieNIeHue JI0JIU BbIX0Oa IPOAYKTA PEAKLUU OT TEOPETUUECKH BO3MOXKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsi3ed IpU M3ydeHUHU opraHumdeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HUCMOJb30BAHME KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
NOHATUH, IPUHATHIX B OTJEJIBbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO LUKIIA.

OOuire ecrecTBEHHO-HAay4YHblE IOHATHUA: SBJIEHHME, HAYYHBIH (akT, TUIoTe3a, Teopus,
3aKOH, aHalW3, CUHTE3, Kiaccu(UKalus, HaOIIoleHUe, HW3MEpPEHHEe, SKCIIEPUMEHT, MOJIElNb,
MOJEIUPOBAHUE.

®usnka: Marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJEKyJa, HEPreTUUYECKUN
YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSIHME BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHHUS], CKOPOCTh, SHEPTHUs, Macca.

buosorus: kierka, opraHusM, 3KocucTeMa, ouocgepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBIM THN NHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIEBO/bI, )KUPBI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: mose3Hble UCKOMAEMble, TOIIIIUBO.



TexHonorus: MUIICBBIC ITPOAYKTBI, OCHOBBI PallMOHAJIBHOI'O NUTaHUA, MOIOIIUC CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckune 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M3oTonbl. CTpoeHHE AIIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHH M TOAYPOBHH. ATOMHBIE
opOutanu. Kiaccupukanus XUMHYECKUX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO aTOMHBIM OpOMTaIsIM. OJIEKTPOHHbIE KOH(MUIypallMu aTOMOB 3JEMEHTOB
MEPBOr0—4YEeTBEPTOr0 MEPUOJOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuit 3axkoH u Ilepuonnueckas cucremMa XHMHYECKUX 3ieMeHToB J[.M.
MenneneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XHUMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOpHed CTpPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

Xumuyeckasi CBsi3b. BUIbl XMMHWYECKOW CBSI3M: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
MexaHn3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JOHOPHO-aKUENTOPHBIA. DHeprus
u anuHa cBs3u. [losipHOCTD, HaNpaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOU cBs3u. KpaTHbie
cBsi3u. BonopoaHas cBsa3b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHBbIE BO3MOXHOCTH aTOMOB. CBsI3b 3JEKTPOHHOW CTPYKTYPBI
MOJIEKYJ C MX T'€OMETPHUYECKHUM CTPOEHHEM (Ha IMpHMEpEe COEIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoaa).

IIpencraBineHre O KOMIUIEKCHBIX —coenMHEHHUsAX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHJbl. 3HAYEHME KOMIUIEKCHBIX coequHeHui. Ilonsatue o
KOOPJIUHALMOHHOM XUMUHU.

BemecTBa MOJEKYISIPHOIO W HEMOJIEKYJISPHOIO CTPOEHHsS. THIBI KPUCTAIIIMYECKUX
pewéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTe o aucnepcHbix cucreMax. Mcrunnbie pactBopsl. [Ipencrasienue o KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaKEHUS KOHLIEHTPALMM pacTBOPOB: MaccoBas J0Ji1 BeLIecTBa B
pacTBOope, MOJIspHAas ~ KOHILEHTpauus. HacellieHHbIE M = HEHAaCBILICHHBIE  PacTBOPHI,
pacTBopuMOCTb. Kpucraimioruaparsl.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB. TpHBHAJIbHBIE HA3BaHUS
OTJIENIbHBIX NIPEACTABUTEIICH HEOPraHMUYECKUX BEILIECTB.

Knaccugukanus XuMHUUecKuX peakiuii B HEOPraHMUeCKOM U OpraHuvecKoil XuMUM. 3aKOH
COXPAaHEHHUsI MAacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAILECHUS DHEPIUU NP XUMHUYECKUX
peakuusax. TerioBsie 3h(HeKThl XUMUYECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHMS.

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (akTopoB. ['OMOreHHbIe
U TeTeporeHHble peakuuy. Katanus u kaTanm3atopsl.

OOpatuMble U HeoOpaTUMBble peakIUH. XHUMH4Yeckoe paBHoBecue. KoHcTaHTa
XMMHMUYECKOTO paBHOBecHs. DakTOphl, BIUSAIOIIME HA IOJIO)KEHHE XMMHYECKOTO PaBHOBECHS:
TEMIIEPATYpa, JABICHUE U KOHLIEHTPALMM BEIIECTB, y4acTBYWOLUX B peakuuu. [Tpunnun Jle
[arense.



OnexkrponuTtnueckass aucconuanus. CuibHble M ciadble  2eKTpoJuThl. CTeneHb
muccormanuu. Cpefa BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpaibHas, 1iejaouHas. BoaopoaHblii
noxka3zatens (PH) pactBopa. ['maponus coneii. Peakiun nonnoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOcCcTaHOBUTENb. l[Ipoliecchl OKHCIEHHMST M BOCCTAHOBJICHHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENU. METO 1 AIEKTPOHHOTO Oaanca. DJIEKTPOIU3 PAaCTBOPOB U PACILIABOB BEIIECTB.

DKCHepUMEHTAIbHBIE METOABl HM3YUEHHUSI BEIIECTB W HMX MPEBPAIICHUI: pPa3IoKCHHE
MEePOKCUJa BOJOPOJAa B MPHUCYTCTBUU KaTalu3aTopa, MOJEIH KPUCTALIMYECKUX PEIIETOK,
MPOBEACHUE pEAKIUid HMOHHOIO OOMEHAa, OIpeesieHHe Cpeabl PACTBOPOB C IOMOIIBIO
WHIUKATOPOB, U3YUCHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYCCKOW PEaKIuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xummus.

[Tonoxxenne HemeraioB B Ilepmoguueckoil cucreme XuMHuUecKHx 3yeMeHToB J[.M.
MenneneeBa U OCOOEHHOCTH CTPOCHHS HX aroMoB. (DU3WYECKHME CBOWCTBA HEMETAJUIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriepoaa).

Bonopon. INonydenue, ¢uznueckre U XMMHUYECKHE CBOWCTBA: PEAKIMU C METAJIaMH U
HEMETaJlaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOIIIMBHBIE 3JIEMEHTHI.

lanorensr. Haxoxaenune B mpupojie, CrocoObl MoydeHus, (U3HIECKUE U XUMUUYECKHE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHeimme KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJOrEHOB.
JlaGopaTopHbBIE U MPOMBIIIJICHHBIE CTIOCOOBI MOMYYEHUsI rajJoreHoB. [I[puMeHeHne TaloreHoB U
UX COCTMHECHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUICHHbIE CIIOCOOBI MOJYYEHHUS KHUCIOPOJa.
®usnueckue MW XMMHYECKHE CBOWCTBA M MPUMEHEHHE Kuciaopoaa U o30Ha. Okcuipl U
MIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI MONydyeHUs, (U3NYECKUe U XUMHUYECKHE
cBorictBa. CepoBojopon, cynbduasl. Oxcun cepoi(1V), okeun cepui(VI). Cepuucras u cepHast
KHCJIOTBI W X coiu. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[IpumeHeHue cepbl U €&
COEIUHEHUN.

Azor. Haxoxknenue B mpupojie, CrIocoObl MONydeHus, (U3MUecKHue U XUMHYECKHe
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a30Ta. A30THUCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOEHHOCTH CBOWCTB a30THOM KHCIOTHI. [IpHMeHEeHHe a30Ta W €ro COeIMHEHMH. A30THBIC
yaoOpeHwus.

®ochop. Haxoxnenume B mpupoje, CHocoObl MOMydeHHs, (PU3NYECKHE U XUMUUYECKUE
cBoiictBa. @ochunet u ¢dochun. Oxcunsl docdopa, ¢ochopnas kucmora u e€ CoJu.
[Tpumenenue ocdopa u ero coenunenuit. DochopHsie ynoopeHus.

VYrnepon, HaxoxxIeHHe B mpupoje. AsuorponHbie Moaudukanuu. Dusnueckue u
XAMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepogoM. Oxcupa yriaepoma(ll),
okcupa yriuepona(lV), yrompHas kuciota u €€ coiau. AKTUBHPOBAHHBIA Yrojb, ancopOIus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPYOku. [IpuMeHeHHME MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €T0 COSAUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MONydeHHs, (U3MUYeCKUe U XUMHUYECKHE
cBoiictBa. Oxcun kpemuus(1V), kpemMHHeBast KUCIOTa, CUIMKATHl. [IpuMeHeHne KpeMHHsI U €ro
coenuHeHnil. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKIIA.

[Tonoxenue meramnoB B [lepuoanyeckoil cucreMe XUMUYECKUX AMeMEeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiuioB. O0mue Gu3ndecKkue cBOWCTBAa METAIIIOB.
[Ipumenenne MeTaioB B ObITY U TexHUKE. CIIaBbl METAILIOB.



DNEKTPOXUMHUYCCKUN P HampspDkeHud  MeTtaioB.  OOmme CcrnocoObl  MOTyYeHHS
METaJJIOB: THAPOMETAILTYPrus, NUPOMETAILTyprus, MeKkTpomeTautyprus. Ilonstue o koppo3un
MeTa/uioB. CrocoObI 3alUThI OT KOPPO3HUH.

OOmast xapaktepuctuka MeTauioB |A-rpynmsl Ileprnoanueckoil CHCTEMBI XHMUYECKHUX
aneMeHToB. Hatpuil u xanuii: nmoimydyenue, GU3NUECKUe M XUMUYECKUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

Oobmas xapakrepuctuka metaioB |IA-rpynnsr [leproguueckoil cucTeMbl XMMHUYECKHX
SJIEMEHTOB. MarHuii W KauplMid: TOJNydyeHHe, (QHU3MYECKHe H XHUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeHHH. JKECTKOCT BOJIbI U CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHMI: nosyyeHue, PU3NYECKUE U XMMUYECKUE CBOMCTBA, NPUMEHEHUE IPOCTOrO
BEIIECTBA M €ro COoeqUHEHHH. AMOTepHble CBOWCTBA OKCHAA M THAPOKCUAA AJTIOMUHUS,
TUIPOKCOKOMILJIEKCHI AJTFOMUHUS.

OOmiass xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpynm) Ilepuonmdeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMUUYECKUE CBOICTBA XpoMa U ero coequHeHu. OKCUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpoMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHUe XpoMma.

®u3nueckue MW XMMHYECKHE CBOWCTBA MapraHia M €ro coequHeHui. Baxneimme
coenunenus mapranua(ll), mapranua(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar xanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

DU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJle3a U €ro coequHeHU. OKCUIbI, THAPOKCUABI U
cosmm xene3a(ll) u xenesa(lll). [lomyuenne u nmpuMeHeHUe Keje3a U €ro CIJIaBoB.

duU3NYeCKUe U XMMUYECKUE CBOMCTBA Meli U €€ coearHeHuil. [lonyyenrne u npumeHenne
MEIN U €€ COeqUHEHUN.

[uuk: nomyuenue, GU3MYECKUE U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOKWCTBA OKCHUIA
Y TMAPOKCHJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMEHEeHNe IMHKA U €T0 COCUHECHUN.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEINECTB M MX IPEBPALICHUI: H3y4CHHE
0o0pa3loB HEMETAUIOB, ropeHue cepsl, (ocdopa, *keneza, MarHuss B KHUCIOPOJE, HU3yueHHE
KOJUIEKIIMM «MeTajulbl M CIUIaBbl», B3aUMOJECHCTBUE IIEIOYHBIX M IIEJI0YHO3EMEIbHBIX
METaJUIOB C BOJAOH (BO3MOXHO MCIIOJBb30BAaHHE BUAECOMATEPHAIIOB), B3aUMOJACHCTBUE LIUHKA U
JKeJle3a C paCTBOPAMHU KHCJIOT U IEI0YeH, KaUeCTBEHHBIE PEAKIIMA Ha HEOPraHMYECKUE aHUOHBI,
KAaTHOH BOJOPOJA M KaTMOHBI METAJIJIOB, B3aUMOJEHCTBUE I'MAPOKCUIOB aTIOMUHHUSA U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 0 TeMaM «l'ajnoreHs»,
«Cepa u e€ coeiuHeHUs», «A30T U Gochop U UX COCTUHEHUD», «MeTaulbl IIaBHBIX MOATPYIID»,
«Mertasuibl TOOOYHBIX MOATPYIII».

X¥MUA U )KU3Hb.

Ponp xumun B obecrieueHHMH yCTOWYMBOIO Pa3BUTUSA yenoBedecTBa. [IoHATHE O HAYUHBIX
METOJax II0O3HaHMA M METOAOJIOTMM Hay4yHOro uccienoBaHus. Hayunele DpuHIMIBI
OpraHu3alui XMMHYECKOTO MPOU3BOACTBA. [IpoMbIlIEHHbIE CIOCOOB! MOTYUYEHHUS! BaKHEUIINX
BellecTB (Ha mpuUMepe MPOMU3BOJICTBA aMMHaKa, CEpHOM KHUCIOTHI, MeTaHoia). [IpoMblieHHbIE
crocoObl MOJYYEHHUs] METAJJIOB U CIUIABOB. XHMMHUECKOE 3arps3HEHHE OKpyXKarolled cpensl U
ero nocneAcTBus. Poib xuMuu B o6ecriedeHun SHepreTuIeckoi 0e30macHOCTH.

XuMus U 3700poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia mcnosib30BaHUs
JIEKapCTBEHHBIX ITpenapaToB. Poiab XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe T00aBKU. Ponb xuMun B obecriedeHnu
MUIIEBOM 0€30MMacHOCTH.



Kocmernueckne u mapgromepusie cpeactBa. beitoBas xumusa. IlpaBuia Ge3omacHOro
HCII0JIb30BAHUS [IpeNapaToB ObITOBOM XMMUU B IIOBCEAHEBHON KU3HU.

XUMUS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMUs B ceNbCKOM Xo3siiicTBe. Opranndeckrue 1 MUHEpalbHbIE yI00peHusI.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, Kepamuka. MaTtepuaibl
JUIs 3eKTpoHuKU. HanotexHooruu.

Pacuérnble 3amaum.

Pacuérel: mMacchl BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMA, KOIMUECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3 BELIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTAa peaklUH, €CIM OJHO U3 BEIIEeCTB JaHO B BHUJE PAacTBOpaA C
ONpeNeNEHHON MAacCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MAaCCOBOW JOJH M MOJISIPHOU
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, JOJM BbIXOAA HPOJAYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXNnpeaMETHBIX CBA3EH NMpU U3ydeHUH 00IIel U HEOpPraHM4eCKONH XUMUU B
11 kyacce oCyIecTBIACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuue ecrecTBEHHO-HAay4yHbIE TOHSATHS: SIBJICHHME, HAaydHbIM (akT, rumoresa, Teopws,
3aKOH, aHaliu3, CHHTE3, KiIaccupuKanus, TM[EePUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEeHue,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaTUOAKTUBHOCTh, MOJIEKYJIAa, SHEPreTUYEeCKHil ypOBEHb, BEILECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEIeCTBA, WJCAIbHBIN Tra3, (U3NYECKHe BEIUYMHBI, EIUHHIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kmerka, opraHu3M, OSKocucTema, Ouocdepa, Meraboim3M, Makpo- U
MUKpPODJIEMEHTBI, OENKU, KHUPbI, YIIeBOJbI, HYKJICHHOBBIE KHCIOTHL, (PEpMEHTbI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorusi: XuMU4eckass MPOMBIILIEHHOCTh, METAJUIYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE IPOM3BOJICTBO, THILNEBas MPOMBIIUICHHOCTh, (papmareBTHUeCKast
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETUYECKUX IIpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAIIOB, JIEKTPOHHAS! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBeTCTBHHM C CHCTEMHO-ACATEIBHOCTHBIM IIOAXOA0M B CTPYKTYpPEC JIMYHOCTHBIX
PE3YyIbTAaTOB OCBOCHUA IIPCAMETA «XuMHS» Ha YPOBHE CpCIHETO 06H_ICFO 06pa3OBaHI/ISI
BBIICJICHBI CJICAYIOINNE COCTABJIAONINUE: OCO3HAHUC O6yLIaIOH_II/IMI/IC$I pOCCHfICKOfI Fpa)KHaHCKOﬁ
HACHTUYHOCTHU; T'OTOBHOCTH K CaAMOPA3BUTUIO, CAMOCTOATCIBHOCTU W CaMOOIIPEACICHUTO,
HaJIU4uec MOTHBaIIUH K O6y‘-IeHI/IIO; T'OTOBHOCTb n CIIOCOOHOCTH O6y‘laIOU.II/IXCH
PYKOBOACTBOBATLCA NPHHATBIMU B OGIJ.[GCTBC npaBujJiaMH U HOpMaMMu NOBCACHUSA, HAJINYIUC



MIPABOCO3HAHUS, SKOJIOTUUYECKON KyIbTYpBl; CIIOCOOHOCTh CTAaBUTh LEIH U CTPOUTH KU3HEHHBIC
IIJIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpEeAMeTa «XUMUS» OTPAXKAIT CPOPMHUPOBAHHOCTH
OTIBITA TIO3HABATENBHON M MPAKTHYECKOU JEATEIIFHOCTH 00yJaroIuXCcs B MPOLIECCE pPeaTn3aluu
00pa30BaTEILHON JIESATEIHHOCTH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS TpeAMEeTa «XUMUS» OTPAXKAIT CPOPMHPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOHN JESTENbHOCTH 00yYaroIMXCsl B MPOLIECCE peann3aliu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHHUS 00yJaroIUMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00SI3aHHOCTEN, YBAXKEHUS K
3aKOHY U MPaBONOPSAKY;

MPEACTABICHUSI O COIMATBHBIX HOpPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESTENbHOCTU MPU CO3/IaHUHU YUEOHBIX MTPOEKTOB,
pelieHur y4eOHBIX U MTO3HABATENBHBIX 33/1a4, BHITTOJTHEHHH XUMHUECKIX SKCIIEPUMEHTOB;

CrIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyYMEHTHI APYTHX
P aHAJN3€ Pa3JINYHbIX BUJIOB y4eOHOM A€ATEIbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY U HAydYHOMY HAcCJIEUI0 OTEYeCTBEHHOU
XHMHH;

yBa)KEHMsI K IpOIECCy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO IMPHIIOKEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CTb pe3yJbTaT JJIMTEIbHBIX HaOIIOEHUH,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca M I[I03HABATEJNbHBIX MOTHBOB B TMOJYYEHUHM M TMOCIEAYIOIIEM aHalu3e
nH(pOpMAaLIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHONW OTEUECTBEHHONW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIEHHBATh CHUTYallMd, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TOBEJCHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPAaBCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHM I[IEHHOCTeW 3J0poBOTO M 0Oe3omacHoro oOpasza >KHU3HHM, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpalleHUs] C BElIeCTBAMU B OBITY, MMOBCEIHEBHOU
KU3HU, B TPYJIOBOM JIeATEIBHOCTH;

MOHUMAHMS L[EHHOCTH TMPaBWJ WHIAWBUAYAJIBHOTO M KOJUIGKTUBHOTO O€30TacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOIECHUS aIKOTOJs,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HO, TBOPUECKOH U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHUE€ B PEIICHWH MPAKTUYECKUX 3a/lad COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY H3YYCHHUI0 MPOECCHil pa3IMYHOrO poJia, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3ybTaTaM TPYAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYATbHOW TPAaeKTOpPUU OOpa30BaHUSA,
Oymymieit mpodeccu U peanu3anuu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IIEeCTBa;

6) 3x0/10rnYecKoro BOCIMTAHMA:

9KOJIOTHYECKH I1eJIECO00Pa3HOT0 OTHOIICHUS K MPHUPOJC KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMmiie;

MMOHUMAHWUS TII00AIEHOTO XapakTepa YKOJIOTHICCKUX MPOOIIeM, BIHSHHS SKOHOMHUYESCKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHUsI HEOOXOIUMOCTH UCIOJIH30BAHUS JOCTHXKCHUN XUMUHM JUIsl PEIICHUSI BOTIPOCOB
paIrMoOHAIBHOTO TPUPOI0TIOIH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBHUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEeH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATH HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCTEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIBTYPHI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHFHOM, KOMMYHUKATHBHON U COIMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTHH XeMopoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00111eCTBEHHOW MTPAKTUKH;

MOHUMaHMS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaoleM
MHpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEpPHOCTEH U
pelIeHny TpodieM COXpaHEHUs! PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMHU: B €€
F'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaXHOM POJM B CO3JaHUM HOBOM 0aszbl MaTepHaIbHOU
KYJIBTYpBI, B PELICHUH II100aJIbHBIX TPOOJIEM YCTOMYHUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBHM YCHEIIHOTO TPya U SKOJIOTHYecKd KOMGOPTHOM KM3HU KaKJIOTO 4jieHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHsS CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBICHUN OKPYXKAIOIIEr0 MHUpA U MPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIIOUEHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C IIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JUTSl peLIeHUs TpoOiieM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY T[IOJIyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodeccrnoHaNbHON
NEeSTENBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3yibTaThl OCBOCHHS MPOTPaMMBI M0 XMMHUHU Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCA MEXKAUCIUILITUHAPHBIC
(MexXnpeaMeTHbIe) 00IeHayYHbIe TOHATHUS, OTPAKAIOINE EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenr(uKy METOZI0B MO3HAHMUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEMIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHUE, HAOIIOIEHUE, N3MEPEHHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  y4eOHbIe  neiicTBus  (MO3HABaTelbHBIE,  KOMMYHUKAaTHBHBIC,
perynaTuBHble), obecreunBarouie QopMUpOBaHHE (QYHKIMOHAIBHOW TPAaMOTHOCTH U
COLMAIBHOM KOMITETEHIINH 00yYarOInuXCs;

CIIOCOOHOCTh ~ OOy4arolIMXcs  MCIOJb30BaTh  OCBOEHHBIE  MEXKIUCLMILIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWs W YHHBEpCAJIbHBIC Yy4YeOHBbIE JEHCTBHS B TMO3HABATEIBHOW U
COLIMAJIBHON MTPAKTHKE.

MeramnpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YIeOHBIMU
M03HABATEIHHBIMH, KOMMYHUKAaTUBHBIMU M PETYISTHBHBIMU JICHCTBUSIMHL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJorMUecKHUe AeHCTBUSI:

CaMOCTOSITENIFHO (OPMYIHPOBATh M aKTYaIM3WpPOBaTh MpPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPeNeNATh IENU JEeATEeILHOCTH, 3a]aBas MapaMeTpbl U KPUTEPUH HX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABICHHBIMH IICIISIMH;

WCIIOJb30BaTh TPHU OCBOCHWW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHE TIOHITHS JJIs1 0OBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIAaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBSA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIC, JCIYKTUBHBIC, II0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMaTPUBACMBIX SIBICHUAX, (OpMyIHpOBaTh
BBIBOJIBI U 3aKJIFOUEHU;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, Pe0OPa30BBIBATh MOICIBHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
XxuMuueckas ¢Gopmyna, YpaBHEHHE XHMHMUYECKON peakiuuu — TMpU pEHIeHUH Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIBHBIC MPEICTaBICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 6azoBbIe HCCIEN0BATEIbCKHE 1eCTBHS:

BJIaJIETh OCHOBAMHU METO/IOB HAYYHOT'O NMO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIUA;

dbopMynupoBaTh LEeTH M 3aJa4yd  HUCCIEJOBAaHHWSA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
Ui GOopMUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIaJIETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYEHHYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IPOIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yabTaT, (GopMyIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIbCKONM W TPOEKTHOM JesITEIbHOCTH,
IPOSIBJIATh CHOCOOHOCTh M T'OTOBHOCTH K CaMOCTOATEIbHOMY IIOMCKY METOJOB pPELIEHHs
MIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [T0O3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYHO-TIOMYJISpHAS
JUTEeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUIOB M (OPM MpEnCTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(dbopMynHpoOBaTh 3aMpochl W TPUMEHATH DPA3IUYHBIE METOJBl IPU TIOMCKE H OTOOpe
nHbopManKy, HeOOXOIMMO IS BHITIOJIHEHUS YU4EOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

MPUOOpPETaTh OMBIT HUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIBbHYIO (JOpMY IpEJICTaBICHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauecTBE CpEACTBA IpH paboTe ¢ XUMHUYECKOM
uHpopmanuen: TPUMEHATh MEXNpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMYIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOIl TEMBI B X0/I€ JUAJIOTa U/UIIH JUCKYCCHUH,
BBICKa3bIBATh UAEH, (GPOPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENILHO BBITIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMECH PE3yIbTATOB IO3HABATEIBLHOW AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITENIBHO WM COBMECTHO CO CBEPCTHUKAMH IIPU  BBIIOJHEHUM XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy yd4eOHOro MpoeKTa, M (OpMyaHpoBaTh BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHBIX
UCCIIEIOBAHUI ITyTEM COTJIaCOBaHU MO3ULUI B X0€ 00CYXKAEHUS 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IIJIAaHUPOBAaTh U OCYILECTBIATh CBOKO INTO3HABATEJIBHYIO NEATEIBHOCTD,
ompenenss e€ Leau W 3aJadyd, KOHTPOJIMPOBATh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh
IIpe/UlaraéMblii aJIFOPUTM JEHCTBUM IpPU BBIIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3HPEeKTUBHBINA CIOCOO MX PEUIeHUs ¢ YYETOM MOJYYCHHUST HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl M0 XMMMHU Ha YriyOlI€HHOM ypOBHE Ha
YPOBHE CpeIHero obuero o0pa3oBaHMs BKIIOYAIOT crenuduueckue g yueOHOro mpeaMera
«XUMUS» HayyHblEe 3HAHUS, YMEHMsI M CIOCOOBI JAEHCTBUI IO OCBOEHUIO, MHTEPIPETALUN U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JAEATEIHOCTH 10 MOJTy4YE€HUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HaHUN B Pa3IMYHBIX YYEOHBIX CUTYaIUsX, a TaKXKe B PEaJbHbIX >KU3HEHHBIX CUTYaIMsX,
CBSA3aHHBIX C XMMHEH. B mporpamme mo XMMHHU NPEAMETHBIE PE3YNbTAThl MPEICTABICHBI 110
roJiaM U3y4eHHusl.

10 KJIACC
IIpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XMMUs OTPa)KaroT:
C(OPMHUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAUEHUM OPraHMYEeCKON XMMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ poJiu B 00eCTIeYeHNH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PELICHUU
po0JIeM 3KOJOTMYECKOH, SHEPreTHUECKOW 1 MUIEBOW 0€30MacCHOCTH, B Pa3BUTHH MEAULIUHBI,



CO3JJaHMHM HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHHKOB JHEPIUU, B OOCCIICUYCHUH PAINMOHAIBHOTO
MIPUPO/IOTIOIL30BaHuS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTYphl UEIOBEKA, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpEJIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHSATHS — XMMHWYCCKHH DJIEMEHT, aToM, AApO U DJICKTPOHHAs 00o0JI0uKa aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHHS aTroMma, THOpHau3aIus aTOMHBIX
opOuTanel, MOH, MOJICKYJIa, BaJCHTHOCTH, JJICKTPOOTPHUIATEIHLHOCTh, CTCIICHb OKHUCIICHUS,
XUMUYECKasi CBSI3b, MOJb, MOJISIpHAsE Macca, MOJIAPHBIM OOBEM, YIJIEPOIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pPaguKal, CTPYKTYpHBIE (GopMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), W30MEpHUsl CTPYKTypHas W TMPOCTPAHCTBEHHAas (TeOMETpUYECKasi, ONTHUYECKas),
M30MEpbI, TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOJAEpXKAIINE
OpraHWYECKHUE COCAMHEHHS, MOHOMED, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIMHEHUS; TEOPHUH, 3aKOoHBI (mepuoauveckuit 3akoH J[. M. MeHnneneeBa, Teopus CTpOeHUs
oprannyeckux BemiecTB A. M. byriepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUsT M TPEBpAlIEHUS DHEPIHM TNPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHUA, JEKAIlHe B OCHOBE TMOHUMAaHUS
NPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SIBIICHUW; TPEJACTABICHUS O MEXaHH3Max
XUMUYECKUX  pPEaKIui, TEPMOIUHAMUYECKMX W KHHETUYECKHX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, 0 B3aMMHOM BJIMSIHUM aTOMOB W TPYMI aTOMOB B MOJIEKYylaX (MHIYKTUBHBIA U
Me3oMepHbId A dexTs, opueHTanTsl | u |l pona); dakromornueckne CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MTaCHOM HCITOJIH30BAHNU BAKHEHUIITUX OPTAaHUUECKHUX BEIIECTB B OBITY
U TPaKTUYECKOM JESTEeIhbHOCTH YENOBEKa, OOIIMX HAayYHbIX MPHUHIMIIAX XUMUYECKOTO
MIPOM3BO/ICTBA (HA IPUMEPE MPOU3BOICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHble MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOUINE TOHITHS MIPH OMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTb YMEHUM:

HCIO0JIb30BAaTh XMMUYECKYIO CUMBOJIMKY JUISl COCTABIICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPraHUYECKUX BELIECTB;

COCTaBIIAITh ypaBHEHHS] XUMHUYECKHMX pEaKIUid U pacKpeiBaTb HX CYIIHOCTE!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO
OamaHca JTHUX peakUui, peakiuii HOHHOTO oOOMeHa MyTEM COCTaBJICHHMSI HMX IMOJHBIX H
COKpAIIEHHBIX MOHHBIX YPABHEHHIA;

M3rOTaBIMBATh MOJEIN MOJIEKYJd OpPraHMYeCKUX BEIIeCTB [UIS WJUIIOCTpPAIlMM  HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUH: yCTaHABINBATh MPUHAIIICKHOCTD U3YUEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONMpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, TaBaTh UM
Ha3BaHus Mo cuctemarnueckoit Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUIS  OTACTBHBIX TPEJCTaBUTENEH OpPraHMYeCKUX BEIIECTB (ITWJICH, aleTHIIeH, TOIYyol,
TJIMLEPUH, DJTUJICHIJINKONb, (eHon, Qopmanpaeru, ameranbAerui, aleToH, MypaBbHHAS
KHCIIOTa, YKCYCHAas KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMHUTHHOBAs KHUCIOTHI, TJIMIIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUITUH, TUBUHWI, U30MPEH, XJTIOPOTIPEH, CTUPOII U APYTHE);

chOpMUPOBAHHOCTh YMEHHS OMNPEACNATh BHUJ XUMHUYECKOW CBS3M B OpPraHMYECKHUX
coenMHEeHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(hOpPMUPOBAHHOCTh YMEHHSI TMPHUMEHATH TOJOXKEHHUS TEOPUU CTPOSHHUS OPraHUYeCKHX
BemecTB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS;



c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHE, (QHU3MUYECKHE WU
XMMHMUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3IMYHbIX KJIACCOB OPIraHNYECKUX BELIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJIKa/JIMEHOB, AJKHHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIHUPTOB, AIBJETUAOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOCINHEHUH 1 AMHUHOB, aMHHOKHCIIOT, OETTKOB, YIIIEBOJOB (MOHO-, M- U TIOJIHCAXapUI0B),
WUIIOCTPUPOBATh T'E€HETHUYECKYKD CBSI3b MEXJIY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOILKX
XUMUYECKUX PEAKIHH C UCTIONIBb30BaHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh yMEHHsI TOATBEP)KIATh HA KOHKPETHBIX IMPHMEpax Xapakrep
3aBUCHUMOCTU PEAKLMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KpPAaTHOCTH WU THIA
KOBAJICHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, MpUPOIHBIA Ta3, Yrojib), CIOCOOBI €ro MepepadOTKH M MPAKTHUUECKOE MPUMEHEHUE
MIPOJIyKTOB NEepepadOTKH;

c(OpPMUPOBAHHOCTh BJAJICHUS CHCTEMOM 3HAHUI O ECTECTBEHHO-HAy4YHBIX METOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUHU, MOJEIUPOBAHUY, OKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE  OMNEPALUH  MBICIUTEIHLHOU
NEeSITeNbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOUIeHHE, CHCTEeMaTH3alUIO, BBISBICHUE
MIPUYHUHHO-CIIEJICTBEHHBIX CBA3EH — JJIsl M3yUEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUil;

C(OPMHUPOBAHHOCTh YMEHHIA: BBISBIISTH B3aHMOCBSI3b XUMUYECKUX 3HAHUH C MIOHATHSIMH H
MPE/ICTAaBICHUSIMU  JIPYTHMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uid OoJjiee OCO3HAHHOIO
MIOHMMAaHUS CYIIHOCTH MaTepUAIbHOIO €IMHCTBA MHUPA, UCHOJb30BATh CHUCTEMHBIC 3HAHUA IO
OpPraHU4ecKON XMMMHU AJIs1 OOBSCHEHHS U MPOTHO3UPOBAHUS SIBICHUM, UMEIOIUX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

C(OPMHUPOBAHHOCTh YMEHHUI: MPOBOJUTH pacu€Thl IO XUMHUYECKUM (opMmyaam WU
YPaBHEHMSIM XUMHUYECKUX PEaKLHU C HCIOIb30BaHHMEM (PU3MUECKUX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPH3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl 10 HAXOXKICHHUIO XUMHUYECKOH (hOpMynbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

Cc(OPMHUPOBAHHOCTh YMEHMI: IPOTHO3MPOBATH, aHAJIU3UPOBATh U OLEHUBATH C MO3ULUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUSA OBITOBOM M IPOU3BOJCTBEHHON JESATEIbHOCTH
YeJ0oBeKa, CBS3aHHOM C IepepalOTKOM BELIECTB, WCHOJIb30BATh IIOJIYYEHHbIE 3HAHUA JUIS
IPUHATUSA TPAMOTHBIX pEeIIeHUH Mpo0JieM B CUTYaLUAX, CBI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHIM
HKCIEPUMEHT (IOTy4YE€HUE U U3YyuyeHHE CBOMCTB OPraHUYECKHUX BEILECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJAOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIIOPOJICOJACPXKALIUX OPraHUYECKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHbIX 33/Jad [0 pPAaCHO3HABAHMUIO OPraHUYECKUX BEIIEeCTB) C
coOuoieHeM MpaBuwil  Oe30macHOro  oOpamieHus C  BEUIECTBAMH M JIaOOPAaTOPHBIM
oOopynoBanuemM, (opMyIHpoBaTh IIeNIb MCCIEJOBAHUS, IMPEJICTABIATh B PA3IUYHON (opme
pe3ybTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OIICHUBAThH UX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOmoaTh MpaBHiIa HKOJOTHUECKH 11€JIecO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM
JESITEIBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3I0pOBbs, OKPYKAIOIIEH NPHUPOJHON Cpelnpl U
JOCTH)KEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHMS Ha >KMBBIE OPraHU3MBI OIpeaeIEHHBIX
OpraHUYecKUX BEIIeCTB, MOHUMas cMbIca nokaszatens [11K;



aHAIM3MPOBATh  IEIECO00pPa3HOCTh  NPUMEHECHHS]  OPTaHMYECKUX  BEIISCTB B
MIPOMBILIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3;

c(OPMHUPOBAHHOCTh YMCHHIA: OCYIIECTBISATH IICJICHATIPABICHHBI TMOMCK XHUMHYECKOU
uH(pOpMaUK B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoil uH(popManuu, MHTEpHET W JApyrue), KPUTHUECKH aHATM3UPOBATH XUMUYECKYIO
nH(popMaIHIo, IepepadaTriBaTh €€ W HUCIOJIB30BaTh B COOTBETCTBHH C ITOCTABJICHHOUN y4eOHOM
3aJ1aqcii.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUsD»
OTPaXKAIOT:

c(hopMUPOBAHHOCTH MPEJICTABICHUN: O MAaTEPUAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TO3HABAE€MOCTH SIBIICHUW TMPHUPOJIBI, O MECT€ M 3HAYCHUM XMUMHHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJM B 00CCTIICUCHUH YCTOMYHMBOTO PAa3BUTHS, B PEIICHUH MPOOJIEM KOJIOTHUYECKOM,
SHEPTreTUYECKOM U THUIIEBOM OE30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3AAaHUH HOBBIX
MaTepuasos, HOBBIX HCTOYHUKOB SHEPTHUH, B obecrneueHNH parMoOHAIBHOTO
MIPUPOIOTIONIL30BaHUS, B (GOPMUPOBAHUHI MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEJIOBEKa, a TAKXKe
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO M MIPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolinue
TOHSATHS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsI 000JI0YKa aToma, S-
, p-, d-atomHBIC OpOWTaNM, OCHOBHOE W BO30YKIAEHHOE COCTOSHHS aTOMa, THOpHIH3arIlvs
ATOMHBIX OpOWTaJNe, WOH, MOJIEKYJa, BaJCHTHOCTh, AJIEKTPOOTPHUIATEIILHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpHUCTaJUIMYECKasg pEeIIETKa, XUMUYECKash pEeakiusi, PacTBOpP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
AJEKTPOJIUTHYECKAs  JTUCCOLMAIMsA, CTENEeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTENh, BOCCTAHOBHUTEIb, TETUIOBON A(P(HEKT XUMUUYECKONU PEaKIUH, CKOPOCTh XUMUYECKON
peakuy, XUMHUYECKOE€ paBHOBECHE;, TEOPUM U 3aKOHBI (TEOPHS  DIIEKTPOIUTHYECCKOM
aucconuanuu, nepuoauyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEIIECTB,
3aKOH COXpAaHEHHUs W MpPEeBpalleHUs SHEPTUU MPU XUMUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JCHCTBYIOIINX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUU,
MHPOBO33PEHUECKHE 3HAHMS, JIKAIIMEe B OCHOBE MOHUMAHHUS MPUUYUHHOCTA M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJSIPHOM M HAJIMOJICKYJISIPHOM YpPOBHAX; NPEICTAaBJICHUS O MEXaHU3Max
XUMHUUYECKUX pEaKIui, TEPMOJMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTSIX MX
MpPOTEKaHUs, O XUMHUYECKOM PpPABHOBECHHM, pacTBOpax U  JUCIEPCHBIX CHUCTEMAX;
(bakToNOrMuecKue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOIb30BaHUH
BOKHEHIIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOH JESITENbHOCTH 4YEIIOBEKa,
0o0LIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO TPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIC MPU3HAKK MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPHU OMHCAHUU HEOPTraHMYECKHUX
BEILIECTB U UX NPEBPAILECHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XUMUYECKYI0 CHUMBOJHUKY I COCTaBICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHbIC HAa3BAHUS OT/ICIbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPENENSITh BAIIEGHTHOCTD U CTENEHb OKUCIICHUS XUMHUYECKUX
2JIEMEHTOB B COCJMHEHUSIX, BUJI XMMHUYECKOM CBSI3M (KOBaJEHTHAasl, MOHHAs, MeTajuIM4ecKas,
BOJIOPOJIHAS ), TUT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



c(OPMHUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBHCUMOCTh CBOMCTB BEIIECTB OT BHJIA
XUMUYECKON CBSI3M M THUMA KPUCTATUYECKON pEemeéTKy, 0OMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3MBbI 00pa30BaHuUs KOBAJICHTHOW CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHWH: KiIacCU(PUIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBY, XUMUYECKUE PEAKIMHU [0 Pa3IUYHBIM IPU3HAKAM (UUCILy U COCTaBy pearupyrouux
BEILIECTB, TEILUIOBOMY J(PQEKTy peakluuu, H3MEHEHUIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTropa W JPYIHe); CaMOCTOSTENFHO BBIOMPATh OCHOBAHHUSA U
KpUTEPUHU JUIs KJIaCCU(UKALMN N3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIMIA;

cOpPMHUPOBAHHOCTh YMEHHS PAacKpbhIBaTh CMBICI Iepuoaudeckoro 3akona JI. U.
MenneneeBa ¥ JIEMOHCTPHUPOBATh  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MIPOrHOCTUYECKYIO (PYHKINU;

c(OpMUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XMUMHMUYECKUX DJIEMEHTOB IepBoro—uerBéproro nepuogos Ilepumonmyeckoir cuctemsl ..
MenneneeBa, UCIONb3ysd MOHATHS «IHEPIE€TUUYECKUE YPOBHM», «IHEPIETUUYECKUE T1OyPOBHUY,
«S-, p-, d-aTroMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COeMHEHMH 1o TiepuoaaM u rpynnam Ilepuoauueckoi cucremsl [l. 1. MenaeneeBa, BaJe€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0UEK;

cOpMHUPOBAHHOCTh yYMEHHUH: XapaKTepu30BaTh (OMHCHIBaTH) OOIIME XHUMHYECKHE
CBOMCTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAaHHE N'€HETHYECKOW CBSI3U
MeX 1y HEOPTraHUYECKMMU BEIIECTBAMU C IOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYHIHOCTb: OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca ATHUX PEaKIUi; peaKIuidi MOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHMI; peaKIHii
TUAPOJIN3A; PEaKIUil KoMIIeKkcooOpa3oBaHusa (Ha MpUMeEpe THUIPOKCOKOMIUIEKCOB LHMHKA H
ATIOMUHHS);

chOpMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep HM3MEHEHHUS CKOPOCTH
XMMHYECKON peaKkluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKe XapakTep CMEIleHUs
XMMHYECKOTO PaBHOBECHS IOJ1 BIUSHUEM BHEIIHUX Bo3eicTBuil (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKUE PEAKLIMH, JIeKAIlUe B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHUs] CEePHOM KUCIOThI, aMMHakKa, OOIIMe HayuyHble MPUHIIUIIBI
XMUMHUYECKUX TPOU3BOJACTB; LEIECOOOPAa3HOCTh NPUMEHEHUS HEOPraHWYeCKHUX BEUIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTH BJIa/ICHUS CUCTEMOW 3HAHHUM O METO/IaX HAYYHOTO MMO3HAHUS SBICHUIN
OpUPOABl — HAOMIOJEHHE, W3MEpEHUE, MOJACITUPOBAaHUE, OJKCIEPUMEHT (peallbHbli U
MBICJICHHBIH), HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSATh 3TH 3HAHUS MPU
HKCIEPUMEHTAIBHOM HCCIEI0BAaHUM BELIECTB M I OOBSICHEHUS XUMHYECKHX SBJICHH,
HMMEIOLIUX MECTO B IIPUPOJE, TPAKTUUECKON AEATEIbHOCTH YEJIOBEKA U B [IOBCEJHEBHON KU3HU;

Cc(OPMHUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUM C TOHATHAMU U
NPEJICTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HpPEIMETOB Juid 0Oojiee OCO3HAHHOTO
IIOHMMAaHMs MaTEPHAJIBHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHSI IIPOBOUTH PAcUEThI: C UCHOIb30BAHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIApHAsi KOHIIEHTpPALUs»; MacChl BElIecTBa MM 00bEéMa rasa
110 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJJHOTO U3 YUACTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO (P QeKTa peakuu; 3Ha4YeHUs1 BOJOPOTHOTO MMOKA3aTelNsi paCTBOPOB KHCIOT



M IIeJoYel ¢ HM3BECTHOM CTENEHBIO AUCCOIMAIMM; Macchl (00BbEMA, KOJMYEeCTBa BEIECTBA)
IIPOJIyKTa pEaKlUH, €CJIM OJHO M3 UCXOJHBIX BELIECTB JAAHO B BUJE PAacTBOpA C ONpPEACIEHHON
MacCOBOM JIOJIEH pPacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); OJIU
BBIX0/1a POJIyKTa PEAKLUUHU; 00bEMHBIX OTHOIICHHUI ra3oB;

c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHUMA
AKCHEPUMEHT (TIPOBEIECHUE pEeaKLii HIOHHOIO 0OMeHa, OITBEPKICHUE KaYECTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEILIECTB, ONPEEIECHUE CPEIbl PaCTBOPOB BEUIECTB € IOMOIIbIO HHIUKATOPOB,
W3yYeHHE BIUSHHS pa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOH peakIiuH, peuieHHe
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TemaMm «Mertamib» U «Hemeramib») ¢ coON0IeHUEM MPaBUI
0e30macHOT0 OOpalIeHus C BEIEeCTBaMU U J1abOpaTOpPHBIM 00OpyHZOBaHUEM, (OPMYIUPOBATH
Lelb MCCIEA0BAaHUSA, MPEACTABIATh B pa3IuyHOM (opme pe3yiabTaTbl AKCIEPHUMEHTA,
aHAJIM3UPOBATh U OIICHUBATh MX JOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHUM: COONIOAATh MPaBUiIa MOJB30BAHUS XUMHUYECKON TIOCYI0U U
nabopaToOpHBIM 00OpPYIOBaHUEM, OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU
[0 BBINOJHEHHIO Ja0OPATOPHBIX XHUMHYECKUX OIBITOB, SKOJOIMUYECKU IIeJIeCO00pa3HOro
MOBEACHNUS B OBITY M TPYIOBOH JAEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBBA,
OKpY)Karolled MNPUPOJAHOW Cpeabl M JOCTHKEHUS €€ YCTOWYMBOTO pPAa3BUTHS, OCO3HABATH
OTMACHOCTh TOKCHYECKOTO JEHCTBHS Ha JKHUBBIE OPraHU3Mbl ONPENEIEHHBIX HEOPTraHUYECKHX
BENIECTB, MOHUMas cMbIch okazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOM
nH(popMalMK B pa3iMYHBIX MCTOYHMKAX (HayyHas M ydeOHO-Hay4yHas JUTepaTypa, CpelCcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIM3UPOBATH XUMHYECKYIO
nHpopMaluio, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C IMOCTABJICHHOW Y4eOHOM
3a7a4en.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaunuecTBO 4acoB

Ne HanmeHoBaHMe pa3jae/ioB U DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Kourpoububie | IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero pecypcsl
padoThI padoTsbI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
IT i i
Xf;iﬁe;grzzi:ezz(:;ﬂ https://resh.edu.ru/subject/lesson/6149/start/170388/
1.1 ' P p . 8 https://www.sites.google.com/site/chemnikitina/vizitka/10-
OpPraHu4e€CKuXx COCIUHCHUU A.
klass
M. bytnepoBa
Hroro mo pazueny 8
Pasznes 2. YriieBoaopoanbl
51 [IpenenbHbIE YrI€BOIOPOABI 5
' — aIIKaHbl, [UKJIOATKAHBI
Henpenenbabie
22 YIIIEBOJOPO/IBI: AIKCHBI, 14 1 https://www.sites.google.com/site/chemnikitina/vizitka/10-
aJIKa/IMeHBI, aJIKUHBI klass
23 ApOMATHHECKHE 8 https://resh.edu.ru/subject/lesson/6151/start/149993/
YIJIEBOZI0POIb (apetHbl) https://resh.edu.ru/subject/lesson/5412/start/212563/
IIpupoaHbIC HCTOYHHKH https://resh.edu.ru/subject/lesson/4775/start/150494/
2.4 YTJIEBOOPOJIOB M X 4 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
95 ["anorennponsBogHbIC 4 1
yTIEBOI0POJIOB
Hroro no paszneny 35



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

Pa3nea 3. Kucjiopoacoaep:kamue opraHu4ecKue coeJuHeHus

3.1 Crnuptsl. eHon 11 1
KapOoHunpHBIE COSTUHEHHS: ) ) o o
AJTBIET MBI ¥ KETOHEL https://www.sites.google.com/site/chemnikitina/vizitka/10-
3.2 21 1 klass

KapbonoBbie KHCIOTEL https://resh.edu.ru/subject/lesson/4769/start/150550/

Cnoxwusle 3¢upsl. Kupsr

https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/

3.3 VYrneBoasl 9 1

Hroro mo paszueny 41 https://resh.edu.ru/subject/lesson/5952/start/150631/

https://resh.edu.ru/subject/lesson/6150/start/150687/

Paznea 4. A3orconepskamye OpraHnyeckue coeIuHeHus

https://resh.edu.ru/subject/lesson/5413/start/150714/
AMUHBI. AMHHOKHUCIIOTHL.

4.1 12 1 2 https://resh.edu.ru/subject/lesson/4743/start/150742/
benxn

Hroro mo pazgeny 12

Pasznen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

https://www.sites.google.com/site/chemnikitina/vizitka/10-
51 BBICOKOMOJIEKYIIIPHBIC 6 1 klass
COCIMHCHUA https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 5
ITPOI'PAMME



https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KVIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

DJIeKTpOHHbIe (LM(pPpOoBbIe) 00pa3oBaTebHbIE PecypChl

Paznen 1. TeopeTuueckue 0CHOBbI XUMHU

Crpoenue aToMa.

[Tepuonnueckuii
3aKOH H http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
1.1 Hepuomrieckas 9 11db-bd13-0800200c9c11/ http://maratakm.narod.ru/
CUCTEMA
XUMHUYCCKUX
snemenToB 1. U. https://www.sites.google.com/site/chemnikitina/vizitka/11-
Menneneena klass
CtpoeHue http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
1.2 BeUICCTBA. 11 1
Mmuoroo6pasue
BCIIICCTB
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c11/ http://maratakm.narod.ru/
XUMHIYECKHe https://www.sites.google.com/site/chemnikitina/vizitka/11-
1.3 19 1 3
peakuuun klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
Hroro no paszneny 39
Pa3nen 2. Heopranuveckasi Xumust
2.1 Hemerasuisl 31 3 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
2.2 MeTasuisl 23 2 11db-bd13-0800200c9c11/ http://maratakm.narod.ru/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/

https://www.sites.google.com/site/chemnikitina/vizitka/11-
klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/

Hroro no pazgeny o4
Pazgen 3. Xumus u sKu3HbL
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
M 11db-bd13-0800200c9c11/ http://maratakm.narod.ru/
CTOABI TIOSHAHMA B https://www.sites.google.com/site/chemnikitina/vizitka/11-
3.1 XUMHH. XUMHUSA U 9
klass
KU3HB http://ww.ucheba.com/met rus/k chemestryititle main.htm
https://chemistry.ru/
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME



https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

KoaunuyecTBo 4acoB

Jara nuzy4yenus

Nen/m | Tema ypoka Beero Kontpoabnbie | IpakTuueckue JAomanrnee
padoThI padoThI 3aJaHue
Io dakrT.
TIaHY
[Ipeamer u 3HaUeHNE OPraHUYECKON XHUMUH, 81, ynp. 1-3,7
1 Mpe/ICTaBICHUE O MHOIO0Opa3uy OpraHUYeCcKuX 1 2.09
COETMHEHU N
DNEeKTPOHHOE CTPOEHUE aToMa yriiepo/ia (OCHOBHOE 83 c1p.16-19,
2 1 BO30OYXIEHHOE COCTOSsIHUS ). BaneHTHbIE 1 4.09 yrp.1-4 ctp.26
BO3MO>KHOCTH aTOMa yriiepoa
XHUMHUYECKas CBSA3b B OPraHUYECKUX COCAMHEHUSX. 83 crp.19-25,
3 MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBSI3H, 1 5.09 ymp.5-9 c1p.26
criocoObl pa3phIBa CBA3EH
4 Teopust CTpOEHUSI OPraHUYECKUX COCTUHEHUN A. 1 9.09 82, ymp. 1-2
M. byrneposa ' crp.15
Bunel u3omepun: CTpykTypHas, MpOCTPAaHCTBEHHAS. 8 2 noBr., 3anucu
5 DnekTpoHHbIE YPPEKTH B MOJICKYJIax 1 11.09 B TeTp., ymp. 3-7
OPraHUYECKUX COEIUHEHHI crp.15
[IpencraBnenue o KIacCUPUKAUNA U 84-5, ynp. 5-8
6 cucrematrueckas Homenkiaarypa (IUPAC) 1 12.09 crp. 33
OpPraHMYECKUX BEIIECTB
7 Knaccudukanuys peakiuii B opraHu4ecKOr XUMHUH 1 16.09 §T61; ng >-8
8 CucremaTu3aius 1 0000IIeHHe 3HAHUN TI0 TEME 1 18.09 ITosT.81-6
AJIKaHBI: TOMOJIOTUYECKHUH psiJl, oO1as Gpopmyia, 87 crp.49-55,
9 HOMEHKJIATypa U U30MEPHUs, JIEKTPOHHOE U 1 19.09 ynp.2-4 ctp.58
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
10 dusnueckre U XUMHUUECKHE CBOMICTBA aIKAHOB 1 23.09 88 cr1p.60-69,




yp.6-8 ctp. 71

Haxosxnenue ankanos B npupoje. CriocoOsl

87 crp.55-58

1 MIOJIy4EHHS U IPUMEHEHUE AJIKAHOB 25.09 88 c1p.69-70,
Huxnoankansl: o01mas Gopmysna, HOMEHKIATypa U 89, ymp. 6,7

12 H30MepHsl, 0COOEHHOCTU CTPOEHUS U XMMHUECKUX 26.09 crp.78
CBOJCTB, CIIOCOOBI MTOJIy4EHUS] U IPUMEHEHUE
Pemienue pacu€THbIx 3a/1a4 Ha ONIPEAEIICHUE 3amaum 8,9
MOJIEKYJIIPHOM (POPMYIIBI OPraHMYECKOTO BEIIECTBA crp.71; ynp.14

13 10 MacCCOBELIM JOJISIM @TOMOB 3JIEMEHTOB, BXOIAIINX 30.09 crp. 59
B ero cocrtaB. Cucremaruzanus u o0o0uieHue
3HAHUI MO TEME
AJKeHBI: TOMOJIOTHYECKHH psijl, oOmas popmyna, 810 crp.79-83

14 HOMEHKJIATypa, dJIEKTPOHHOE U IIPOCTPAHCTBEHHOE 210 3amaun 9,10,11
cTpoeHHe MoJeKys. CTpyKTypHas ¥ uc-TpaHC- ctp.87
M30MEpHsT ATKEHOB
du3nyecKkne 1 XMMUYECKHE CBOMCTBA aJIKCHOB. 811 c1p.87-96.

15 3.10
[IpaBuno MapkoBHHKOBa 3amaua 13 c1p.98

8§10 crp.83-96

16 CrocoObl MoTy4eHus! ¥ TPUMEHEHNE aJTKEHOB 7.10 §11 c1p.96-97.

17 [Ipaktuueckas padota Ne 1 mo reme "llonydenue 9.10 Crp.381
ATUJICHA U U3YYCHUE €ro CBOMCTB" '

18 Pemenue pacuéTHbIX 3a7a49 Ha ONPEICICHHE 10.10 3amauu 12, 14
MOJIEKYJISIpHOM (hOPMYJIIbl OPraHMUECKOIO BEIIeCTBa cTp.98
AJKagueHbl: CONPLKEHHBIC, U30JIMPOBAHHBIE, 813, 3amauu 4,5

19 KyMmy/nupoBaHHble. OCOOEHHOCTHU 3JIEKTPOHHOTO 14.10 crp.108
CTpOEHUS

20 XHUMHYECKHE CBOMCTBA CONPSKEHHBIX TMCHOB 16.10 814 ctp.110-112

21 CrniocoObl nosryyeHHs U NPUMEHEHUE allKaJueHOB 17.10 ﬂg crp-109, 112-
AJIKMHBI: TOMOJIOTHYECKUH PsiJl, 001as popmyina, 815 crp.120-121

22 HOMEHKJIATYPa, JIEKTPOHHOE U POCTPAHCTBEHHOE 21.10

CTpOEHHUE MOJIEKYI, (pu3ndeckue CBONCTBa




23 XUMHUYECKHE CBOMCTBA aJIKHHOB 23.10 816 crp.125-130
24 KauecTBeHHBIE PEAKIIMU HA TPOHHYIO CBSI3b 24.10 816 crp.128-129
25 CriocoObI mosTyyeHns U IPUMEHEHNE alTKHHOB 6.11 giz zig 3(2)123
26 Pemenue 3aga4: pacy€Tsl 0 ypaBHEHHIO 711 816, 3amaun9-11
XUMHUUYECKON PEaKIuu ' cTp.136.
27 CucreMmatuzanusa 1 000011eHNE 3HAHUH 110 TEME 11.11 87-16 moBT.
ApeHBI: TOMOJIOTHYECKHUH psif, 001mast popmyia, 817 crp.137-141,
8 HOMEHKJIaTypa. DJIIEKTPOHHOE U POCTPAHCTBEHHOE 13.11 yp.9-10 ctp.144-
CTPOEHHUE MOJIEKYI OEH301a M TOJIy0JIa, UX ' 145
(uznyeckue cBoicTBa
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU 818 crp.145-150,
29 14.11
3aMEIECHNA yrp.118
30 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU 18.11 818 crp.151-156,
MIPUCOEAMHEHUS, OKUCIICHHE TOMOJIOTOB O€H3071a ' ymp.14 cTp.159.
31 Oco0EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA 20.11 818 crp.137,
3aIMcu B TCTpaau
32 Pemenue pacu€THbIx 3a/1a4 Ha ONIPEACIICHUE 21.11 818 noBT, 3a1aua
MOJIEKYJIIPHOH (HOPMYITBI OPTraHMYECKOTO BEIIECTBA ' 17 crp.159.
817 ctp.141-144;
33 CriocoObl MoTy4eHus! 1 IPUMEHEHNE apEHOB 25.11 §18 c1p.156-157
['enernyeckas cBs3b MEXKAY PA3IUYHBIMU KJIACCAMU 817-18 nosr.,
34 27.11
YIIIEBOAOPOJOB ynp.13a ctp.159.
Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKIUN. [TosT.817-18, ymp.
35 o 28.11
Cucremarusanus 1 0000IeHIE 3HAHUHN 110 TEME 9 c1p.158.
36 [Tpuponansiii raz. [lomyrabie HeQTSIHBIE Ta3bl 2.12 fj‘pg’lggp'4_5
. 821, ynp.4
37 KameHHBIH yrosb U POIyKTHI €ro nepepadoTKu 4.12 c1p.180
Hedts u cioco6s1 e€ nepepabotku. [Ipumenenue 820, ynp.5-6
38 5.12
MIPOIYKTOB NepepaboTKH HeTH crp.174.
39 ['eHeTnyeckas CBS3b MEXKIY Pa3IMYHBIMU KIIACCAMU 9.12 3anucu B TETpaj.




YIII€BOJOPOJIOB

["anoreHonpon3BoAHbBIE YIIIEBOJOPO/IOB:

3anucu B TeTpaau.

40 AJIEKTPOHHOE CTPOEHUE; peaKLUU 3aMELICHUS 1 11.12
rajioresa
JlenicTBHE 1IEI0Yel Ha TaJIOTEHIIPOU3BOIHBIE. 3anucH B TeTpaIy.
41 B3aumMoelicTBrue quranioreHalkaHOB ¢ MarHUEM U 1 12.12
[IUHKOM
Cucremaru3zanus u 0000IIeHUE 3HAHUM 110 pa3AeTy [TosT.§ 7-21
42 " " 1 16.12
YT11eBO10PO 1B
43 KontponbHas padoTa no teme "YriaeBoaopo b 1 18.12 | | -
[IpenenpHBIE OTHOATOMHBIE CIIUPTHI: 822, 823 ctp.186-
44 rOMOJIOTHUYECKUH psifl, oOmiast popmyra, CTpoeHue 1 10.12 187, ynp.4-6
MOJIEKYJI, H30MEpHs, HOMEHKIIATYpa, ' crp.185.
Kknaccudukanus, puanyeckue CBOUCTBa
XHUMHUYECKUE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX 824 c1p.194-201,
45 1 23.12
CIIUPTOB yrp.8 crp.207
CrocoObI MOJIy4eHHs U IIPUMEHEHNE OTHOATOMHBIX §23 crp.188-192,
46 R yi p 1 25.12 yrp.13 crp.193
P §24 c1p.201-207.
[IpocTeie 3uphl: HOMEHKIATYpa U H30MEpHs, 824 ct1p.200-201,
47 . 1 26.12
0COOEHHOCTH (PU3MYECKUX U XMMUYECKHUX CBOWCTB yrp.11 cTp.208
48 MHOroaroMHbI€ CIUPTHI: STUIICHIJIUKOJIb U 1 901 825 c1p.209-212,
TJIMIEPHH, UX PU3MYECKHE M XUMHUUECKHE CBOMCTBA ' ymp.5 ctp.214.
CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe 825, sammcn B
49 1 10.01 TeTpaau, ynp.8
MHOT'OATOMHBIX CIIUPTOB
cTp.214.
@DeHOoI: CTPOCHUE MOJICKYIIbI, PU3NYECKHEe 826 c1p.215-217,
50 . 1 13.01
cBoiicTBa. TOKCHYHOCTH (heHoIa
51 XuMHUECKue CBOMCTBa (heHoa 1 15.01 827 crp.219-223
826 ctp.218, 827
52 CrniocoObl nostyyeHus ¥ npuMeHeHne GpeHona 1 16.01 c1p.223-224,
53 ITpakTtuyeckas pabora Ne 2. Pemenue 1 20.01 Ctp.381-383




9KCIEPUMEHTAIbHBIX 331a4 10 Teme "CrnupTsl U
¢benomsr"

o4 Cucremaru3zanusi 1 0000IIEHHE 3HAHUI 110 TEME 22.01 822-27 nosr.
AnbIETHIBI M KETOHBI: 3JIEKTPOHHOE CTPOCHUE 828 c1p.225-228;

55 KapOOHUJILHOU TPYIIITEI; TOMOJIOTUYCCKUE PSIIIBI, 23.01 830 crp.242-244
obmras ¢popmysa, ©30MEpHUsi © HOMEHKJIATypa
Anblierusipl 1 KETOHBI: (PU3NYECKHE CBONCTBA; 829 crp. 233-236

56 Aerii ' ’ 27.01 8§31 crp.250-251
peaKIMy MPUCOCTUHEHUS
Peakuyu okuciieHUsI 1 KAUECTBEHHBIE PEAKIIHMH 829 cr1p.236-241

S7 29.01
QJTBJICTHJIOB M KETOHOB 831crp.251-252

828 c1p.228-232

58 CriocoOblI MOTy4YeHHS aTbJACTHIOB U KETOHOB 30.01 §30 c1p.244-246

59 OHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBBIE 3.02 832, ynp.4-5
KHUCJIOTBI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYII ' cTp.258
N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, 833, ynp.5-6

60 . 5.02
uX (GU3HYECKHE CBONCTBA cTp.263.

61 XHUMHUYECKUE CBOMCTBA MPEAEITbHBIX 6.02 835, ynp.10-11
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT ' cTp.274
Oc0OEHHOCTH CBOWCTB MYPaBbUHOM KHCIIOTHI. 836 c1p.276-277,

62 10.02
MHuoroo6pa3ue KapOOHOBBIX KHCIIOT ymp.6 ctp.282
OCc0OEHHOCTH CBOWCTB: HEMPEIETbHBIX U 836 c1p.278-282,

63 apOMaTHYEeCKUX KapOOHOBBIX, JUKAPOOHOBBIX, 12.02 ymp.12 ctp.283
TUAPOKCUKAapOOHOBBIX KHcOT. [IpencraBurenu '

BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHsATHE O MPON3BOIHBIX KAPOOHOBBIX KHCIIOT 13.02 531)6 2y§1;1 9p 6,7
CrniocoObl nostyyeHus 1 NpUMEHEeHne KapOOHOBBIX 834, ynp. 4,5

65 17.02
KHCJIOT cTp.267
CrnosxHbie 3(hUpbl: TOMOJOTHYECKUHN Psijl, 00IIast 838 ¢1p.290-291,

66 19.02
dbopmyna, n3oMepust 1 HOMEHKIIaTypa yrp.6-7 ctp.295

67 du3nuecKue U XMMUYECKUe CBONCTBA 3(UPOB 20.02 838 110 KoHIIa,




yop. 8-9 c1p.295

Pemrenne pac4€THBIX 3a1a4: 110 YPABHEHUIO

8§38 mopr.,ynp.11

68 XUMHMUYECKOHN peakluy, Ha OIIpeIeIeHNe 24.02 ctp.296
MOJIEKYJISIPHOH (pOPMYJIBI OPraHUYECKOTO BEIIECTBA
[TpakTiaeckas padbora Ne 3. Pemenue Ctp.385-388
69 IKCIIEPUMEHTAIBHBIX 33134 10 TeMe "KapOoHoBbIC 26.02
KucoThl. CroxHbie 3pupsr"”
XKupsl: cTpoenue, pu3nueckre 1 XUMUYECKUE 839, ynp.7-8
70 p 27.02
CBOMCTBA (TUAPOJIN3) crp.301
Oco0EeHHOCTH CBOWMCTB JKUPOB, COJIEPIKAIINX 839, sammcu B
71 OCTaTKH HEIPeIeNbHBIX JKUPHBIX KUCIOT. JKUpHI B 3.03 TETpaju.
IpUPOJIe
MBpbUia Kak COJIM BBICIIAX KapOOHOBBIX KHUCIIOT, UX 837 ctp.287-288
72 Morolee aercteue. [ToHATHE O CHHTETUYECKUX 5.03
Moromux cpeactax (CMC)
['eneTnyeckas CBs3b yriaeBOJOPOAOB U 3anucH B TeTpay,
73 6.03 10
KUCJIOPOACOAEPIKAIIMX OPraHMIECKHX BEIIECTB ynp.10 ¢1p.296
.. . Yp.7-8 c1p.295,
74 PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKITUI 10.03 yrp.8 c1p30]
75 CucreMaruzanys 1 0000IIeHNE 3HAHUI 10 TEME 12.03 832-39 moBT.
OO6mrast XxapaKTepUCTUKA YTIIEBOJIOB U 840. Vnp.6-8
76 KJaccu(uKanus yriaeBooB (MOHO-, AU- U 13.03 crp.306
MIOJIMCAXapH/Ibl)
Momnocaxapupl: puU3nUecKre CBOMCTBA U 841, ynp.14-15
77 17.03
HaxXOXXIECHUE B IPUPOIE ctp.318
78 [Ipumenenue riaroKo3bl, €€ 3HaYEHUE B 1903 841 crp.311-313,
JKU3HEAECATEIbHOCTH OPraHu3Ma ' ymp.16-17
Jucaxapupl: caxapo3a, MaJIbTO3a U JaKTO3a. 842, ynp.4-5
79 HaxoxzaeHue B mpupoie U NpUMEHEHUE 20.03 crp.324
JCaxapuJIoB
80 ITonucaxapuasl: CTpOEHUE MAKPOMOJIEKYI, 24.03 843, ynp.96,10
(buznyecKkrue u XMMHUYECKUE CBOMCTBA, TPUMEHEHHUE ' ctp.334




3amnucu B TeTpaau,

81 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX 26.03
ctp.350
Pemenue pacueTHbIX 3a/1a4 HA ONPEEICHUE JT0TIU 3agauu 13-14 cTp.
82 BBIXO/Ia POJIYKTa PEAKIIMU OT TEOPETUYUECKH 4.04 334
BO3MOYHOTO
83 CucremaTu3ais U 0000IICHHE 3HAHUN TI0 pa3ieTy 7.04 840-43 nos.rT.
Konrponpnas padboramo reve || e
84 "Kucnopoaconepkaiiyue opraHudecKre 9.04
coeTMHEeHUS"
AMuHBIL: K1accu(uKalys, CTpOEHUE MOJIEKY, 844 c1p.336-339,
85 obmas Gpopmysna, u3oMepus, HOMEHKIATypa 1 10.04 ymp.10-11 ctp.343
(bu3uYecKue CBONCTBA
86 XUMHYECKHE CBOMCTBA amr(paTHICCKUX aMHUHOB 14.04 845 c1p.345-349,,
yrp.4-5 ctp.352
87 AHWIVH: CTpOeHHE aHWJINHA, 0COOCHHOCTH 16.04 844 ctp.337-339
XMUMHYECKUX CBOMCTB aHUJIMHA '
CriocoObl MoTy4eHus! U IPUMEHEHNE 844 cr1p.340-341,
88 17.04
annpaTHICCKUX aMUHOB ymp.8 ctp.343
AMWHOKHUCIIOTHI: HOMEHKJIATypa U H30MepHs, 846 ctp.354-356
89 ¢dusuveckue corictBa. OTIEIbHBIC MPEICTABUTEIN 21.04
0-aMUHOKHUCJIOT
XUMHYECKHE CBOMCTBA aMUHOKUCIIOT, X 846 c1p.357-362
90 OMOJIOTHYECKOE 3HAYCHHE aMUHOKHUCIOT. CHHTE3 U 23.04
TUAPOJIU3 IENTHIOB
benku kak npupoIHbIE TOJTUMEPBI; CTPYKTYPbI 847, c1p.364-368
91 24.04
OCIIKOB
92 XHUMHYECKUE CBONCTBA OCIIKOB 28.04 847, c1p.368-369
AzoTcozeprkalue reTepouuKINIecKue 848, ymp.11-12
93 coeHeHUs. HykiienHOBBIE KUCIIOTHI: COCTaB, 30.04 crp.377
CTpOEHHUE U OMOJIOTHYECKas POJib
94 IIpaktudeckas pabota Ne 4. Pemenue 505 Ctp.390-391

OKCIICPUMCHTAJIbHBIX 3a/Jia4 IO TCMC




" A3oTCoJIepKalle OpraHnuecKre coeuHeHus"

[Tpaktuyeckas padora Ne 5. Pemenue Crp.391

95 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 7.05
"Pacnio3naBanne OpraHMuecKuX cCoeAMHEHUN"

96 KoHnTpompHas padbora o Te'ltfle "AzoTcoaeprKaiiye 1 N
OpPraHWYECKUEe COCTUHEHUS

97 [TpomexxyTouHas aTTecTarus 1 1205 | | -
OcCHOBHBIC TIOHATHSI XHMHH BBICOKOMOJICKYJISIPHBIX [ToaroroBka

98 COCTMHEHUH B METOJIbI UX CHHTE3a — 1 14.05 IPE3CHTALMH.
MTOJIMMEPU3aITUs U TMOJIMKOH IeH carus. [lmacTMacchl.

YTunuzauus u nepepaboTKa MiacTrKa.

99 DnacToMephl: HAaTYpPAbHBI CHHTETHICCKHE 1 15.05 HO}IFOTOBKav
Kaydyku. Pe3una ' Mpe3eHTannu.
BosokHa: HaTypaibHbBIE, HCKYCCTBEHHBIE, [Toaroroska

100 cuHTeTHYeCKue. [lomuMephl crienuanbHOTO 1 19.05 Npe3eHTalni.
Ha3HAYCHUS
[Tpaktuueckast padota Ne 6. Permenue

101 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 21.05 Odopunere
" " paboThI

Pacnio3HaBaHue miacTMacc v BOJIOKOH
O060011eHre U CUCTeMAaTH3alus U3Y4eHHOTO

102 Marepuaia no teMe "BbhICOKOMOJIeKYIsIpHbIC 1 2205 | | e
coequueHus"

1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaudecTBo 4acoB

Jara usyyenus

Ne
/i Tema ypoka Beero Kontpoabnbie | llpakTHueckue JAomanrnee
padoThI padoThI o ®axr. 3aJaHue
TIAHY
Atom. CocTaB aTOMHBIX si7iep. XUMUUECKUM 81-2, ynp.8-11
1 1 2.09
anemMeHT. M30Tonsl crp.15
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 83 crp.15-17,
2 1 4.09
KBaHTOBBIE YUCIIa ymp.3,4 ctp.21-22
Knaccugukaruss XAMHYECKHX 3JIEMEHTOB (S-, p-, d- 83 c1p.17-21,
3 1 5.09
, F-onmemenTsr) ymp.7-10 cTp.22
4 Pacnpenenenne >meKTPOHOB IO AaTOMHBIM 1 9.09 §4 c1p.22-24
opOuTamsM
DJNEeKTPOHHBIC KOH(DUTYPAIIMA ATOMOB JJICMEHTOB B 84 c1p.25-30,
5 , 1 11.09
OCHOBHOM M BO30Y)KJIEHHOM COCTOSTHUH yrp.7-11 ctp.30
DneKTpOHHBIC KOH(PUTYpAITUU HOHOB. 84 c1p.25-30,
6 1 12.09
DJIEKTPOOTPULIATEITLHOCTD yrp.12-16 cTp.31
[Tepuoanueckuii 3akoH u [lepuoanyeckasi cucrema
7 XUMUYecKux 3yeMenToB Jl. 1. MennaeneeBa, cBs3b 1 16.09 85 ymp.4-6 ctp.36
C COBPEMEHHOM TeOpUei CTPOCHHS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 56 9-12
8 AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U 1 18.09 or y;lg
CJIO’KHBIX BEIECTB I10 T'PYIIaM H IEPHOAaM p-
9 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1 19.09 ITost. §1-6
Bunpl xumudeckoit cBsizu. MexaHu3Mbl
10 00pa3zoBaHus KOBAJICHTHOU CBsI3H. BogopoaHas 1 23.09 (§:T7,1522ynp.6 9
CBS13b. MEXMOJICKYIISIpHBIC B3aUMOICHCTBUS P:
BaneHTHOCTP U BaJIEHTHBIE BOBMOKHOCTH aTOMOB.
o 88 ynp.8-9,13
11 CBs13b JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C UX 1 25.09 1061
T€OMETPHUUYECKUM CTPOCHUEM p-
12 IIpencraBieHnst O KOMIUIEKCHBIX COEIMHEHUSX: 1 26.09 89 ynp.7-10




COCTaB U HOMCHKJIaTypa

cTp.69

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYJIAPHOTO

10,11 .5-8

13 cTpoeHus. TUIIBI KPUCTAUTUIECKUX PEIIECTOK U 30.09 (§:T ’7 5 yip
CBONCTBA BEILIECTB p.

14 [TonsiTue o aucnepcHbIX cucreMax. Ipeacrasienue 210 813-15 ynp.4-6
0 KOJUIOMHBIX pacTBOpax ' cTp.95
WcTuHHbIE pacTBOPHI: HACBILIIEHHBIE U

bactbop = §16 ymp.4-6

15 HEHACHIIIIEHHBIE, PACTBOPUMOCTb. 3.10 ot 112
Kpucramnoruaparsl P-

816 ymp.7

16 CriocoObl BbIpakeHUsI KOHIIEHTPALUU pacTBOPOB 7.10 crp.112
Pemenue 3a1a4 ¢ ucnoyib30BaHUEM HOHITUN
" N " 816 ymp. 8-9

17 MaccoBas JIOJIsl pACTBOPEHHOTO BelecTBa', 9.10 o 112
"MoOJIsIpHas KOHIEHTpauus" p-

18 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 10.10 3anucu B
BEIECTB ' TeTpasu.

19 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME 14.10 ITost. §1-16
KonTtponsHas padota no remam "CtpoeHue aToma.

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema

20 " 16.10 | |-
xuMmudeckux saeMmeHToB 1. Y. Menaeneera',
"CtpoeHnue BemectBa. MHOrooOpas3ue BeniecTs"”
Knaccudukanus XuMu4eckux peakiui B
HEOPraHUYECKOU U OPraHUYECKON XUMUU. 3aKOH

21 P p 17.10 3anucu B TeTpaau
COXPaHEHHUsI MaCChl BELIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAIIEHUS SHEPTUH ITPH XUMHUECKUX PEaKLUiIX

. 8§17, 19 ynp.8-10
TennoBbie 3 (HEeKTh XUMUIECKUX PEAKITHIA. ’

22 b peat 21.10 crp.119, yrp.8-9

TepMoxuMuueckue ypaBHEHHUS
ctp. 134

23 Boruncnenus 1o ypaBHeHUAM XUMHUYECKUX 23.10 818 ymp 6-9
peakuuii ¥ TePMOXUMUYECKUM YPaBHEHUSIM ' crtp.127

24 CKOpOCTh XMMHUYECKOM pPEaKLUH, €€ 3aBUCUMOCTD 24.10 820,21 ynp.6-9
OT pa3nuy4HbIX pakropoB. KaTtanus u karanuszaTopsl ' ctp.142, ynp.6




ctp.157.

821 ynp.10-12

25 ['oMoreHHbIe U reTeporeHHbIe PEaKIUU 1 6.11 o1p.149.
[Tpaktudeckas padora Ne 1 mo teme "BnusHue Crp.417,

26 pa3nuIHbBIX (PaKTOPOB HA CKOPOCTh XUMUIECKON 1 7.11 odopmiieHHe
peakuun" paboThl
OO6patumbie 1 HEOOpATUMBIE PEAKIIUU. 823 ynp.8-11

27 1 11.11
XUMHYECKOE paBHOBECHE cTp.165
[IpaxTrueckas padota Ne 2 o teme "BnusiHue

Odopmnenue

28 pa3nu4HBIX (PAaKTOPOB HA TOJI0KEHUE XUMUYECKOTO 1 13.11 6
paBHOBecHs" paboTHI.
DnekTpoauTruyeckas aucconuanus. CHIbHbIE U 824 ymp.4-5

29 1 14.11
ciabbie A5eKTpoJIuThl. CTEeNeHb AUCCOLUAIIII ctp.170
Nonnoe mpounssenenne Bobsl. Cpena BOAHBIX §24 6

30 pacTBOpoB. BoopoaHbri mokaszarens (pH) 1 18.11 or %’;Ig '
pacTtBopa P:

IM'maponus coneit. Peakuyu, npoTekaronye B 829 ymp.7-9

31 1 20.11
pacTBOpax IEKTPOJUTOB ctp.203

39 [TpakTrueckas padota Ne 3 o Teme "Xumudeckue 1 2111 Odopmnenue
peaKkyu B pacTBOpax JIEKTPOJIUTOB" ' paboThI
OKHCIIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. 830 ctp. 204-212

33 . 1 25.11
Bakueliiire OKUCIUTENN U BOCCTAHOBUTEIIH yp.4-6 ctp.217
MeTo1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) §30 c1p.213-216

34 5 p 1 27.11 yrip.7-8 ctp. 216-
OanmaHca

217

35 DJIEeKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB 1 28.11 831-33

36 Pemrenue 3a1a4 pa3anyHbIX THIIOB 1 2.12 Pewenue 3amau

37 Peurenue 3aga4u pa3auyHbIX TUIIOB 1 412 Pemenue 3amau

38 ?I/ICTCM&TI/B&HI/I}I u 060"6H.ICHI/IG 3HAHWM IO TeMe 1 512 Mor. §17-32

XUMUYECKUE peaKluu
39 KonTponpHas pabota no Teme "Xumudeckue 1 912 | |

peakuun"




ITonoxxenne Hemeraios B Ilepuoaunyeckon
CUCTEME XUMUYECKUX 37eMeHTOB /I, U.

40 11.12 3anucu B TeTpaau
MenpeneeBa 1 0COOCHHOCTH CTPOEHUS UX aTOMOB.
DuU3NYECKUE CBOKMCTBA HEMETAIIIOB
a1 AJIIOTpOIHS HEMETAJUIOB (HA IpUMEpe KUCIIOpO/Ia, 1212 Sammicn B TeTpam
cepsl, pochopa u yrireposia)
Bonopona: nonyuenue, puszndeckue 1 XMMHUECKHE 834 ymp.8-10
42 . 16.12
cBoiicTBa. ['mapuaml ctp.245
["asiorensl: HaX0XI€HUE B TPUPOJIE, CITOCOOBI 835 ymnp.10-14
43 . 18.12
MOJTy4eHUs1, GU3NIECKUE i XHMHYECKHE CBOMCTBA cTp.255-256
lManorenoBomopoasl. Baxunenmue 836 ynp.6-10
44 19.12
KHCIIOPOJICOIEPKAIINE COCTMHEHUS TaJIOTEHOB cTp.262
JlaGopaTopHbIe U TPOMBIIIICHHBIE CTIOCOOBI
45 MOJIyueHus rajoreHoB. [IpumMeHeHne rajioreHoB u 23.12 837 ynp.6-8
. ’ ' cTp.267-268
WX COCJIMHCHUN
16 [Tpaktruueckast padota Ne 4. Perenue 25 12 Odopmnenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o Teme "["ajorensr" ' paboThI
Kucnopoa: naboparopHblie 1 MPOMBIIITICHHbIE §38 c1p.268-272
47 crocoObl MoydeHus, PU3NIECKUe U XUMUICCKHE 26.12
N ynp.6-8 crp.277
cBoiictBa. O30H. [IpuMeHenue Kkuciaopoaa u 030Ha
838 c1p.273-276
48 OKcHIbI U IEPOKCHIBI 9.01 yip.9-11 c1p.277
Samaun: Ne9
49 Pemrenue 3a1a4y pa3anvHBIX THIIOB 10.01 cTp.268, No12
ctp.277
Cepa: HaxOJeHHE B IPUPOJE, CIIOCOOBI 839 ymp.4-8
50 . 13.01
noytyueHusi, Gu3nYecKue U1 XMMUYECKUE CBOMCTBA cTp.282-283
8§40 ynp.5-9
51 CepoBoniopon, cyabhubl 15.01 o1p.288
Kucnopozacoaepsxariye coeiMHEHHs! Cepbl 541-42 ynp.7-8
52 POACOACPIALL A PPl 16.01 c1p.292, yrp.12-

OCOOGEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

15 cTp.301




[Ipaktuyeckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé 20.01 Odopmrenue
" paboThI
COCITMHEHUS
A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI 843-44 ynp.6-8
54 MOJTy4eHUs1, GU3HUYSCKUE M XUMUICCKHIE CBOHCTBA. 22.01 ctp.306, ynp.8-9
AMMUak, HUTpUJIb ctp.313
Kucnoponconepskamme coelnHEHNs a30Ta §45-46 ynp.9-11
55 POACOAEPIALL s ' 23.01 c1p.319, 12-15
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI
ctp.325
56 [Ipumenenue a3ota u ero coeMHEHU. A30THBIE 2701 845-46 nosT.,
yaoOpeHust ' 3aMucH B TETPAIU
®docdop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI
57 MOJTy4YeHUsI, PU3NIECKUE M XUMHUYECKHE CBOMCTRA. 29.01 847 ctp.326-328
®ochunst u pochun
Oxcunpl hocdopa, pochopcoaepxaiine KACIOTHI. 847 ctp. 329-333
58 . 30.01
Conu hochopHON KHCTOTHI yrp.8-9 crp.335
[Ipumenenne Gocdopa u ero coeTMHEHHI 847 nopr., sanucu
59 qblzc(bo HbIE Y00 egm g ' 3.02 B TeTp., yIp. 12-
PHBIC YAOOP 13 c1p.335
[TpakTuueckas padota Ne 6. Permenue
" OdopmieHue
60 AKCIIEPUMEHTAJILHBIX 3aa4 10 TeMe "A30T u 5.02
" paboThI
dhochop u UX coeTMHEHUS
Yraepoa: HaXOXKACHUE B PUPO/IE, AJUIOTPOITHBIE
61 Mo puKauu; GU3NIECKUE U XUMHIECCKUE 6.02 848 c1p.335-340
CBOWMCTBA, TPUMECHCHHE
Oxcup yriepoaa(ll), okena yrnepoma(1V),
62 . 10.02 848 ctp. 340-346
yroJibHasi KUCJIOTA U €€ COoJn
3amaun:10-11
63 Pemrenue 3agau pa3nuyHbIX TUIIOB 12.02 c1p.335
Kpemuuii: HaxoxJIeHUE B IPUPOJE, CIIOCOOBI 849 c1p.348-350
64 . 13.02
noJtyueHusi, GU3NYECKue 1 XUMUYECKHE CBONCTBA yrp.5-7 ctp.353
65 Oxcun kpemuusi(1V), kpeMHueBast KMCIIOTa, 17.02 849 ctp.350-353




CHJIMKAThI

yp.8-9 crp.354

[Ipumenenue kpeMHus u ero coeauHenuit. CTexno,

849 1oBT., 3anucu

66 €ro MoJy4eHHue, BUbI CTEKIIA 19.02 B TeTpaIM ymp. 13-
YHCHHE, BUA 15 c1p.354
3amaum:12-15
67 Pemrenue 3agau pa3auvHbIX TUIIOB 20.02 A
ctp.348
Cucremaru3zanus 1 00001IeHNEe 3HAHUH 110 TeEMe
68 . " B 24.02 Tosr. §34-49
Hewmeranns
69 KonTpomsHas padora o Teme "HemeTasr" 26.02 | | emeeeeee-
AHanu3 pe3ynbTaTOB KOHTPOJIBHOM paboThI
70 besy P baboTEL 27.02 Tosr. §34-49
KOPPEKIIHS OIIHO0K
[Tonmoxenne metamios B [leproauyeckoit cucteme
85- c1p.355,
71 XAMUYECKHX 31eMeHTOB. OCOOCHHOCTH CTPOCHUS 3.03
3aIHCH B TETPATU
AJIEKTPOHHBIX 000JI0UEK AaTOMOB METAJIJIOB
OO6mue ¢puznuecKre CBOMCTBA METANIOB C1p. 71-74,356,
72 ) 5.03 359, 3ammcu B
[IpumeHeHre METaIOB B OBITY U TEXHHUKE
TETpau
833, 3amucu B
73 CmiaBsl MeTaioB. Kopposust metamion 6.03 TeTpaau, ynp.6-7
ctp.240
74 Pemenue 3aga4y pa3auvHBIX THIIOB 10.03 yrp.8-9 ctp.240
DJIEKTPOXUMHUYECKHUI PsiJl HANIPSHKEHUI METaJlJIoB Samucn B
75 p P Hanb ' 12.03 TeTpaau, PEIIUTh
OO1u11e cnocoObl MOJTy4eHNs: METAJUIOB
3agaqy
O6mas xapaktepuctuka MetawioB | A-rpymimsl
[leproauueckoi CUCTEMBbl XUMUYECKUX JIEMEHTOB.
. N 850, ynp.9-13
76 Hatpuii u xanuii: nonydenue, puznueckue u 13.03 10,365
XMMUYECKUE CBOUCTBA, IPUMEHEHHE ITPOCTBIX p-362, yIp-
BEIIECTB M MX COCIMHEHHIA
O6mas xapakrepuctuka MetamioB || A-rpymrbt
. parerep pyH 852 crp.373-379
77 [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB. 17.03

Marnuil 1 Kanbuui: noxydeHue, Guzndeckue u

ynp.6-7 ctp.381




XUMHUUYECKUE CBOMCTBA, MIPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COEIUHEHUI

852 c1p.379-380,

78 JXKe€ctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs 19.03 853 ymp.12-13

ctp.382

79 AutoMuHUH: ToydeHue, Gu3ndeckue u 20.03 854 ctp.386-388
XUMUYECKHE CBOMCTBA, IPUMEHEHHE. ' yrp. 7-8 c1p.392
AMQoTepHBIE CBOMCTBA OKCUAA U THIPOKCUAA

orep 8 M THAIPOKCHJL §54 c1p.388-391,
80 QTFOMHHWS, TUAPOKCOKOMITIICKCHI ATFOMUHUS, X 1.04
yrp.9 ctp. 392
MIPUMCHCHHE

81 Pemenue 3aga4u pa3audHBIX THIIOB 2.04

[IpakTnueckas padora Ne 7. Pemenue
" Odopmnenue

82 AKCIIEPUMEHTAIBHBIX 33124 0 TeMe ""MeTauTs 3.04 AGOTLL
rJIaBHBIX OArpynm' p
OO6mrast XxapakTepUCTHKA METAJIJIOB TTOOOYHBIX

83 noarpymmn (b-rpymm) [Teproaudeckoit cucTeMbI 7.04 3anucu B TeTpaau
XUMHUYECKUX 3JIEMEHTOB

84 ®uU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa U €ro 9.04 855 ymp.5-6
COEIMHEHUH, X IPUMEHEHHE ' cTp.398

85 Baxwuerimue coenuHenust maprasia. I lepmanranar 10.04 856 ymp.5-7
KaJIisi, €r0 OKUCIUTEIbHBIE CBOMCTBA ' ctp.404
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA JKejle3a U €ro

N 8§57 ynp.10-12

86 coequHeHu. [lomyyeHne u mpuMeHeHne CIjIaBoB 14.04 1413
Kenesa p-

87 dusnueckre U XUMHUECKHE CBOMCTBA MEOU U €6 16.04 851 ymp.4-5
COCJIMHEHUH, X IPUMEHECHUE ' ctp.372
Ou3nyecKkue U XMMHUYECKHUe CBOICTBA IIMHKA U €ro

N 8§53 ynp.3-5

88 COEIMHEHUH, NX TPUMEHEHUE. 17.04 10385
' AipOKCOKOMIUIEKCHI IMHKA p-
IIpaktuyeckas pabota Ne 8. Pemenue

" Odopmienue

89 SKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe "MeTaibl 21.04 paboTs

1o0OYHBIX noarpymnm"




Ne 10-12 c1p.392,
7-8,10 c1p.399,

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1 23.04 y11p.8-10 cTp.404,
ynp.13 ctp.413.

91 O6o06meHne u CI/ICTC'%VIaTI/ISaIII/IS'I' U3Y4EHHOTO 1 24,04 IMosT.§50-57
Marepuaia no reme "MeTauibl

92 KonTtponsHast padbota no Teme "MeTtabr" 1 28.04 | |-

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, 1 30.04 TMosT.850-57
KOPPEKIHsI OIHO0K
Ponb xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [loHsTHE O HAyYHBIX 1 5.05 Hogrotosuts

MIPU3CHTAITHIO

METOJIaX UCCIIEOBAHMUS BEIIECCTB
Haydnple mpuHITUIIBI OpraHU3alid XUMHUYECKOTO [ToaroroBuTH

95 npon3BoIcTBA. [IpoMBITIIICHHBIE CITOCOOBI 1 7.05 MIPU3CHTAITHIO
MOJTYYCHUS] BAKHEHUIIINX BEIIECTB

9% XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Ccpebl U 1 8.05 [ToaroToBuThH
€ro MoCJeICTBUS MIPU3EHTAINIO

97 [IpomexxyTouHast aTTecTamus 1 1205 | | e

98 XuUMUS U 3J0pOBBE YesoBeKa. JIekapCcTBEHHbIE 1 14.05 IToarotoBUTH
CpeacTBa MPU3EHTAINIO

99 Xumud uiy. Ponb xumun B o0ecrieueHnun 1 1505 IToarotoBuTH
MUIIEBOM O€30MacHOCTH ' MIPU3EHTAINIO

100 KocMmernueckue u napdromepHbie CpeacTBa. 1 19.05 [ToaroToBUTH
briToBas xumus MIPU3EHTAINIO

101 XuUMUS B CTPOUTENIbCTBE. BaxkHeliue 1 21.05 [ToaroroButh
CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE MaTEPUAIIbI MIPU3EHTAINIO

102 XUMHUs B CENbCKOM X03stiicTBe. Opranndeckue u 1 29 05 [ToaroToBUTH
MUHEpaJbHbIE yI00pEeHUs MIPU3EHTALNIO

103 CucreMaruzanus u 0000IeHHUE 3HAHUHN 110 TEME 1 23.05 | | emmmmmemeee-

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus. 11 kmace. YriryOn€HHbIA ypOBEHB: YIEOHHK JIJIs 00IIe00pa3oBaTEIbHBIX
yupexaenuii / O.C. I'abpuensa. — M: «IIpocBenienune», 2022. — 433 c. : u.

* Xumus. 11 knacc: KOHTpOJIBHBIE U TIpoBepoUYHbIe paboThl K yueOHuky O.C. ["abpuensna
«Xumus. 10 knace. podunsnerit yposers» / O.C. I'abpuensin, U.I'. Octpoymos, C.A.
CnankoB — 2-e u3j., ctepeotnir. — M.: [IpocBemenne, 2022. — 400 c.

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.T".JIpicoBa «Xumust Metoanueckoe nocodue — 6a30BbIN
ypoBeHb» - M.: llpoda 2022 roz.

2. O.C.I'abpuens, U.I'.OctpoymoB, «O01as XuMus B TeCTax, 3aa4ax, ynpaxHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KonTposasHbie u
MpOBepOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonsHas kauTa 11
yaurensi». Yacts 1 — M.: [Ipoda, 2020 ro.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I".Brenenckas «Xumus 11 xnacc: HactonbHast kHuTa 1715
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I.OcTtpoymoBa «3amauu o XUMUH U CITOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. lenucoa «Xumus 11 kimacc moypounsie miansl mo yaeouuky O.C.I"abpuensna,
I".I".JIsicoBoii» - Bonrorpam» Yaurens 2020ro.

8. M.A.Pa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kiaace», - M.: Dk3aMeH,
2022r.

9.9. O.C.I'abpuensn, N.I".ocTpoyMOB « XMMHYECKHI SKCIIEPUMEHT B TIKoJe 11 kmacey; - M.:
Hpoda. — 2022 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumus» u caidT [uis yaurens «5 uay Ha ypoK XUMHUI»
http://him. 1september.ru Eaunas xomtekuus L{OP: IIpeameTHas KouieKust « XHMUSD)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komrexiust Poccuiickoro o0mmeo0pa3oBaTeIbHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuaia mKoJIbHUKOB 110 XUMHUU
http://chem.rusolymp.ru Opranuueckast XUMHsL: 31€KTPOHHBIN YUeOHUK JUIs CPEHEN MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN y4eOHHK

http://www hemi.nsu.ru OTKpbITHIH KOJUTEIK: XUMHS

http://www.chemistry.ru JluctaHuoHHast OTUMINAAA IO XUMHHU: TEIEKOMMYHHUKALIMOHHBIH
00pa3oBaTeNIbHBINA MPOEKT

http://www. hemi. nsu. ru — OcHOBbI XHMHH. JJIeKTPOHHBIN Y4eOHUK.



http://www. chem. km. ru — Mup xumuu. (O6pa3oBaTesbHbIIi CAlT, COACPIKAIINN
TEOPETHUYECKHE CBEJICHUS 110 PA3JIMYHBIM pa3JieliaM XMMUHU, MaTePHAJIbl OJIUMITHA]L,
CIpaBOYHBIC TAOIHIIBI).

http://chemistry. ru — OnopHblie KOHCIIEKTBI 10 XMMHUH /ISl IIKOJILHUKOB 8-11 Ki1accoB.
www. fipi. ru — ®enepanbHbIi HHCTUTYT MEJArOrHYECKUX U3MEPEHHIA.

DJIeKTPOHHBbIE OCOOUSI:

Opranunueckast xumus 10-11 xnacesr. OOpa3oBarenbHas koyekuus 1C:

Opranunueckas Xumusi. MyabTHUMeIMa KOMIUICKC YISl CPEIHEH IIKOJIbI

JlabopaTopust cUCTEM MYJIbTUMEINA

VYuebHoe 371eKTpoHHOE n3nanue xumus 8-11 ximacc. BuptyansHast mabopatopusi.



