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MNOSACHUTEJIBHASA 3AIIMCKA

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

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

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

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

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

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

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

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

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

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JICHCTBUI OOYYarOUmIeToCs 10 OCBOCHHUIO COJECpPKAHUS
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAIOLIEH CO/IepKaHUs yueOHOro npeaMera «XUMHUs» 0CTaéTcsl BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOTO U YriIyOJIEHHOTO YpOBHEH B cuctemMe MU GepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHMs B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX E€CTECTBEHHO-HAyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJICHHE TEOPETHUYEeCKOM W TMPAKTHYECKOW TMOATOTOBKH OOYYAIOIIMXCS, BBIOpABIINX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBbl CpeIHEro 0o0mero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpyga ¥ OOOOMIEHHBIX CIOCOOOB  JIEATENBHOCTH, HMMEIOMIHUX  MEXAUCHUIIITMHAPHBIM,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJeNIeHUU TOJIX0J0B K OTOOpY U CTPYKTYpPHOM OpraHu3aliu COAEpKaHHUs 3TUX KYypPCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABIISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriayOI€HHOM ypOBHE M3Y4eHHUs IMpeaMera oOecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEeakiuii, pacCMaTPUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEICTABICHUAX O CTPOSHUM aToMa. XMUMUYECKas CBA3b OOBSICHAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIHi.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, HampuMmep, B COJEPXKAHUM MpPEAMETa Ui KIACCOB XHMMHUKO-(U3NIECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MO3HAaHUsA, OOIIHOCTh 3aKOHOB M TEOPHIl B XMUMUHU U B (DU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHSI
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U IPYroe€.

B T0 %€ BpeMst B coiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOro Ipoduis
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusi OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHayYHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX oOnactel «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTETIEHHOW 3HAYMMOCTU SBJsieTcsl (POpMHpPOBaHHE OCHOB HAyKM XMMHMHM KaK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa IpeaIoaaraeT pealu3alnio TAKuX Lele, Kak:

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

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U 00IIel KYJIbTYphl YETIOBEKa, a TAKKE IKOJIOTHYECKH 0O00CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEJICTaBICHUM O CTPOEHUHM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4HbIX PUHIIMIAX XUMUYECKOTO MTPOU3BO/JICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, A OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO MPUPOIY; TPAaMOTHOrO pelIeHHs MpoOiieM, CBA3aHHBIX C



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

yrIIyOJIeHHe TPENCTaBICHUH O HAyYHBIX METOJAX IIO3HAHUS, HEOOXOIUMBIX IS
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B 1uane peanuzamyu  TEepBOOYEPENHBIX BOCIHTATENBHBIX W Pa3BUBAOIIUX (QYHKIHI
I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIECCy TBOpYECTBA B O0JACTH TEOPETUYECCKHX W MPUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAaHHIO HA OCHOBE YCBOEHHSI O0OIIEUETOBEUECKIX IICHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANTBPHOM W OOIIECTBEHHON NEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

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



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH aToma yriepoja. XUMHUYECKasl CBSI3b B OPraHUYECKUX COETUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, ABOMHAs M TpoiHas cBsi3b. CrnocoObl paspbiBa CBSI3ed B MOJIEKYNax
opranuyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paaukaie, Hykiaeopuse u deKTpodure.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUSI O CTPYKTYPE MOJIEKYJ. 3HaUEHHE TEOPUH CTPOCHHS OPraHUYECKUX COETUHEHUH.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpPMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunapl wu3omepum: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN U Me30MEpHBII 3PPEKTHI).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOM
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuueckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTANIbHbIE METOIbl M3Y4YEHUS! BELECTB M UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3laMy OpraHMYeCKUX BELIECTB W MaTepualaMd Ha MX OCHOBE, OMNBITHI 110 MPEBPALICHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKaHoB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrnepoja, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIIECHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
IUKIM3alMY, TUpOJIM3a, KpeKuHra, ropenus. IlpencrtaBieHne o0 MeXaHU3ME peakIUil
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJMy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MajblX (IMKJIOMPOMNAH, IHUKIO0yTaH) M OOBIYHBIX (IHMKJIOMEHTAaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KadecTBeHHbBIE peakiiui Ha ABONHHYIO CBs3b. CrIOCOOBI MOMYyYeHUs U IPUMEHEHUE aJIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
CONnpspKEHHBIX JMeHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanust conpspKEHHBIX IUEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. PuzHyecKkue CBONCTBA AJIKWHOB. XUMHYECKHE CBOWCTBA: pPEaKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yriieBoJopoabl (apeHsl). ['omonornyeckuil psii apeHoB, ooas popmyina,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paguKaje, peakluu MPUCOEAUHEHMUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB TajoreHoB. OCOOEHHOCTHM XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOAYKThl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPeKUHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIOTeHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakuuu 3amenieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TrajoreHIIPOM3BOIHBIX YIJIEBOJOPOJOB B ObITY, TEXHUKE M IpPU CHHTE3e
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccOB (0OecrBeYrBaHUE OPOMHON HMJIM MOJHOM BOJIbI, pacTBOpPA
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
NOJIydeHHEe ATUJICHa U H3Y4YEHUE ero CBOWCTB, O3HAaKOMJIeHUEe ¢ Koyulekuusamu «Hedts» n
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE crnupThl. CTpoeHHE MOJEKyl (Ha NpuUMepe MeTaHojda MU
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aUMO/JIEIICTBUE C OPraHNYECKUMU U HEOPraHNYECKUMU KHcaoTaMu. KadecTBeHHast
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



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

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTaMH, Ka4eCTBEHHAs PEaKiMs Ha MHOTOATOMHBIE cnupThl. [IpencraBieHue o MexaHusMme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peakinyu Ha anbaeruapl. CrocoObl TOJNydeHUS U MPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHUCIOT. BomopomHbIE CBSI3M MEXIy MOJEKYJIaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX dpupax. MHOrooOpaszue kKapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrnocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue ¥ XMMHUYECKHE CBOICTBA UPOB: THAPOJIU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noyiucaxapuabl). MoHocaxapuzpl: TJIOK03a, (pyKTO3a, TajakTo3a, pubo3a, Ie30KcHprbdo3a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOE OpoxkeHue. IlpuMeHeHue T1II0OKO3bl, €€ 3HAUYEHHE B IKU3HEACSITEIbHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxman, TJIIMKOT€H M 1emunoso3a. CTpoeHre MakpOMOJEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHHUE STUIIOBOTO CHOUPTa
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ runpokcusiom meau(ll), xummuueckue cBOMCTBa pacTBOPA YKCYCHOM KHUCIIOTHI, B3aUMOJECHCTBHE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMMmuaka. Kiaccudukanus aMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
anupaTHISCKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aMMOJICUCTBUE TMEPBUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHuiauH. CrocoObl MOJMYYCHHS W TPUMEHEHHE amu(aTUdecKux
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COCAMHEHHH, PEaKIus TOJUKOHICHCAINH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCNKOB: THUAPOJIM3, ACHATYpallus, KaueCTBCHHBIC PEaKIMH Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad 0 TeMaM «A30TCOAEp)KAaIlUe OPraHUYECKUE COCAUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3AlH, CpeAHss MoJieKyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJMdTUIeHTepedTanaT). Y TUIM3alus U mepepadoTKa IIacTHKA.

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

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

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



DKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB U UX IPEBPAILICHUN: O3HAKOMIIEHHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COEIUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHN W/HITN UCXOIHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOPMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MeXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kxmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHalMu3, CHHTE3, Kiaccu(uKauus, HaOIOJeHHE, HU3MEpEHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHULIbI U3MEPEHHUS, CKOPOCTbh, SHEPTHUs, Macca.

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

I'eorpadusi: mosne3Hble NCKOMAaeMbIE, TOIUIUBO.

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

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sijiep. XUMHUYECKUM 3neMeHT. M3oTonbl. CTpoeHHe 3JEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIIEKTPOHOB TIO aTOMHBIM OpOWTaNsIM. OJEKTPOHHbIE KOH(UTypali aTOMOB SJIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

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

XuMudeckas CBsS3b. BHUIBI XUMHYECKOH CBS3M: KOBAJICHTHAS, MOHHAS, METAJUIMYCCKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTHS
U juinHa cBsi3u. llospHOCTH, HANIPAaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



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

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

BemectBa MOJEKYISPHOTO W HEMOJIEKYJISPHOTO CTPOEHUS. THIBI KpHUCTaNIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIeHTpainus. HacellieHHble UM HEHaChIIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

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

Knaccudukanus XuMHUUECKUX PEeaKkIUii B HEOPraHUYECKOW 1 OPraHu4eCKOW XUMHUH. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILCHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (pakTopoB. 'oMOreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

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

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

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHMS BELIECTB M UX MPEBPALICHUI: pa3lIokKEHUE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklud U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUcIopoa, cepsl, pocdopa u yraepoaa).

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

I'anorensl. HaxoxneHue B mpupojie, crocoObl MOIydeHUs, (pU3MUecKue M XUMHYECKHe
cBoiictBa. ['amoreHoBonoponpl. BaxHelmne KUCIOpOACOAEpkKAIIUE COECOUHEHMSI T'aJIOTE€HOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue U XMMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoda U o030Ha. OKCUIBI U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOWCTB cepHOM KHCIOTHL. [lpumenHenue cepel u €€
COCIMHEHU .

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

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

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymiepensl, rpadeH, YriaepoaHble  HAHOTPYOkW. [IpumeHeHuWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero noJy4yeHue, BUIbl CTEKIIA.

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

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

Obmas xapakrepuctuka MetawioB |A-rpymnmbl Ilepuoauueckoit cucTeMbl XUMUYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
2JIEeMEHTOB. Maruuii M KaiblMii: ToidydeHue, (GU3NYECKHe U XHMUYECKHUE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

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

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

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

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



dusnueckue 1 XMMUYECKUE CBOMCTBA jKelle3a U ero coequHeHui. OKCHIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

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

Hunk: momyyenne, Gpu3nyuecKkiue 1 XUMUYECKHE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpeHHE cephl, docdopa, keneza, MarHUs B KUCIOPOJIC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJoUYei, KaueCTBEHHBIE PEaKIMi Ha HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coemuHEeHUs», «A30T B Gocop U UX COSAMHEHUD», « METaIbl TIIaBHBIX MOATPYIIID,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIi XUMHYECKOTO MPOU3BOACTBA. [IpOMBINIIIICHHBIE CIIOCOOBI MOTYYCHHUST BaXKHEHIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueactsus. Posb xumun B 06ecriedeHNH SHEPreTHUYecKoi 6e30MacHOCTH.

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

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

Kocmernueckne u mapgromepusie cpenctBa. bertoBas xumus. IlpaBuiia OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

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

XuMus B celNbCKOM X03siiicTBe. OpraHuyecKkue U MUHEpalbHbIe YI0OPEHHUS.

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

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIUU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MaccoBOM JOJIe PAcTBOPEHHOTO BEUIECTBA, MAaCCOBOM JOJIM M MOJSPHOMU
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BAHKME KaK OOIIUX €CTECTBEHHO-HAYUHBIX TMOHITHIA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



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

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

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

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

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IpeAMeTa «XUMHUS» Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPEICICHHIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUS, SKOJOTUYECKON KYJIbTYPHI; CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HCHHBIC
IIJIaHBI.

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

JIngHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUST» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIIUMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATENbHbBIX 3a/1a4, BHIITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

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

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIAHIO OTEYECTBEHHOM
XUMHUH;

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

WHTEpeca M I[03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XWMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHUMAaHMS I[IEHHOCTeW 3J0poBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXO0TUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOnrofieHHs MpaBWJI OE30TACHOTO OOpaleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HH, B TPYIOBOU JEATEILHOCTH;

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

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

5) Tpya0BOro BOCIIUTAHMS:

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

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

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

YBaXEHUS K TPYIY, JIOIIM TPYJa U pe3yJbTataM TPYA0BOU JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

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

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COILUATILHOM CPEIBI;

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

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJATOMPHUATHBIC YKOJOTHUECKHE TOCISACTBUS MPEIPUHUMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHbHOM, KOMMYHUKATUBHOM M COIMATILHOM MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

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

MOHUMAaHM cHenudUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (HopMHpOBaAHHH
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIS COBPEMEHHOH IUBWIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHUeCKOM, TMHUIIeBOM H HKOJOTHYECKOW Oe30MmacHOCTH, B Pa3BUTHH MEAULIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BATh IMOJIydaeMble 3HAHUS IS



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

CIOCOOHOCTH CAMOCTOSITENIFHO MCIOJIb30BATh XMMUYECKUE 3HAHUS ISl PELICHUS MTPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHH B COOTBETCTBHMM C JKU3HCHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

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

3HauYuMble s (OPMHpPOBAHMS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXKIUCHUIUITMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHEPTHs, SIBJICHUE, TPOIIECC, CUCTeMa, HAYYHBIH (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (TMO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrneunBaronie (GopMupoBaHue (PYHKIIMOHATHPHOW TPAMOTHOCTH |
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

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

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

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

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

WCIOJIb30BaTh MPH OCBOCHHM 3HAHMM MPUEMBI JIOTUYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

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

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

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

MPUMEHSATh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBHIE)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/1a4, NPUMEHATh HA3BaHHBIC MOJIEIbHBIC NPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

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

dbopmynHupoBaTh TN M 3aJa4d  UCCIEIOBAHUSA, HCIOJB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITENIFHOTO IUIAHUPOBAHHUS M TIPOBEACHUS YYCHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM
pabore;

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

3) pabora ¢ ungopmanmei:

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

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

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

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

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluend: TPUMEHATh MEXINpeAMeTHble ((U3UYeCKue M MaTeMaTHYEeCKUE) 3HAKU H
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 0 MCCIEeAOBAHHUIO CBOMCTB HN3y4yaCMbIX BCUICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI IO pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble JeHCTBHUA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESATEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJHMPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO MX PEIICHUs ¢ YUETOM TOIyYeHHsI HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTpaMMbl IO XUMHUM Ha YriyOJEHHOM YpOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrelupUYecKue I yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUbI ACATCIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUA U NMMPHUMCHCHUTIO
3HaHUN B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUs OTPaKaloT:

C(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MECTE€ W 3HAYCHHH OPTraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur MmMpooOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTUH
MEIWIMHBI, CO3JAaHWU HOBBIX MAaTEPHajOB, HOBBIX HCTOYHHKOB JHEPIHH, B OO0CCIICYCHUU
paIMOHATFHOTO TPUPO/IOTIONB30BaHuUs, B (OPMUPOBAHIH MHPOBO33PEHUS U OOIICH KyIbTYpPbI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Cpejie;

BJIQJICHUEC CHUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpas BKIOYACT: OCHOBOIOJIATAIOIINE
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJIHM, OCHOBHOEC W BO30YXIEHHOE COCTOSIHUSI aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, WOH, MOJIEKyJa, BaJCHTHOCTb, O3JEKTPOOTPHUIATEIBHOCTh, CTEICHb OKHUCIICHHS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHas M MPOCTPAHCTBEHHAs (T€OMETpPHYECKasi, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpPraHUYeCKUE COCIUHCHHS, MOHOMEp, IMOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoamnueckuit 3axoH JI. M. MeHneneeBa, Teopusi CTPOCHUs
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TIPEBpAIICHHs DHEPTUM TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAHHSI
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHHWI;, TMPEACTaBICHUS O MeXaHHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIHUSHHHM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbIi dQdexTrl, opueHTanTsl | u |l pona); dbakrororuveckue cBeneHUS O CBOHCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaXKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MMPOU3BOACTBA METAHOJIA, NEPEPAOOTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIC MTPU3HAKU MMOHITHHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BAaTh XMMHUYECKYIO CHMBOJIMKY JIJIsl COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

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

M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABIMBATh IPUHAJIEKHOCTb U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs N0 cucremarmdeckoid HoMmeHkiarype (IUPAC) u mpuBoanTh TpUBHAIBFHBIC Ha3BAHHUSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHUYeCKUX BelIeCTB (ITUJIEH, aleTHIEH, TOIYoll,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHUIIUH, TUBUHUJ, U30IPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

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

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. ByriepoBa a1 0ObSCHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAaHOB, AJIKEHOB, AaJIKaJIUCHOB, aJKHHOB, APOMATUYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXJIy HUMH YPAaBHEHHUSIMU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKUX COCAMHEHHWN OT KpPAaTHOCTU U THUIlA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOIYKTOB MepepaboTKH;

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

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE  OMNEPAlMU  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOJUTH PACUYETHI IO XUMHUYECKUM (opmynam
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IIBI BCIIECTBA I10 U3BCCTHBIM MACCOBBIM HOJISIM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TIOCIIEACTBUS OBITOBOH W TPOW3BOJCTBEHHOH ESTEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie " U3Yy4YCHUC CBOMCTB OpPraHN4YeCKUX BCIICCTB, KAYECCTBCHHBIC PCaKIINN
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHHeM TMpaBuwil 0e30mMacHOro  OOpallieHHsl C  BEIIeCTBaMU U JIaOOpaTOpPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00pa3HOT0 TMOBEICHUS B OBITY W TPYIOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, IOHUMas cMblch nokazatens [1/1K;

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

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalMKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuyeckas XUMUS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poJiu B 00ECIeYeHNH YCTOWYMBOIO Pa3BUTHSA, B PEHICHUU MPOOJIEM 3KOJIOTUYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTIONIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO U MIPUPOIHON CpeIe;

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



, p-, d-aromHbBIe OpOWTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOPHIU3aIUs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKas pEIIETKA, XUMHUYECKass PEaKlus, PacTBOpP, AJIEKTPOJIMUTHI, HEIJICKTPOJIMUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakiuy, XUMHUYECKOE pPAaBHOBECHE; TEOPUU M 3aKOHBI (TEOpUsl DJIEKTPOJUTUYECKOMN
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHUE 3HAHMS, JEKAIIMEe B OCHOBE MOHUMAHMUS MPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMUYECKUX pPEaKIui, TEPMOJUHAMHYECKMX W KHUHETHYECKHMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEMIECTB B OBITY M MPAKTHYECKOW JCSATETLHOCTH YelIOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

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

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OTPEEIISTh BaJICHTHOCTh M CTEIIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMUYECKON CBSI3W W THUIA KPUCTAUTMYECKON PEmETKH, OOMEHHBINM M JIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIIOBOMY J(PQEKTy peaklud, HU3MEHEHUIO CTEMEHEH OKHUCIICHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI pAaCKphIBaTh CMBICH mepuoaudeckoro 3akona [JI. U.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBOro—4yerséproro nepuonos Ilepuomnueckon cucremsr [I.M.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTrETUUYECKUE YPOBHMY, «IHEPreTUUECKHE IMOYPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHX DJJIEMEHTOB U HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, NOATBEPXKIATh CYIECTBOBAaHUE I'€HETUYECKOM CBSI3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakiuil MoCpeICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OajaHca ATHX peakUuil; peakuuil HOHHOIO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTE yMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHUS O] BJIUSHUEM BHEIIHUX Bo3aehcTBui (mpuHium Jle [latense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUSI PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBII), UCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHMsI NMPUMEHSATh 3TU 3HAHUS IpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

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

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJISIpHAsI KOHIICHTpAIs»; Macchl BellecTBa WM 00bEMaA raza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1Iesioueld ¢ M3BECTHOM CTENEHbIO JUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATEIBHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUS pPa3INYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW pEakIUH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb  UCCIENOBaHMSA, MPEACTaBIATh B pa3IMyHOM (opMe pe3yabTaTbl 3KCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKMX OIIBITOB, SKOJOTHYECKH LIEJIecO00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOTO JCHCTBHS HA >KUBBIE OpPraHU3Mbl ONPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHATU3HPOBATH XUMHUYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ W HCIIOJIH30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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5.1 BricokoMoIeKyIIpHBIE COCTMHEHUSI 6 bubamorexa LOK
' P A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
) CTI_;;:eHZIe aT:CMZ. I;Ieznzn:qecmﬁescaxon ] Butorexa LOK
. u HOJMYECcKasi CHCTEMa XHMHUYECKUX
pHOA https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
AMITECIIE pedKitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETALIbL https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLet https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMUHU. XUMUS U 9 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
N Basva N
pedt https://m.edso0.ru/3686e6f5
MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN
DIIEKTPOHHOE CTPOEHUE
aToma yriiepojia (OCHOBHOE
2 B<T)3]€\5/I yr'eJ'IHiole1 CE)CTZIHPB;&) ’ 1 bubnmorexa LHOK
YA ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriiepojaa
XuMu4eckas CBsi3b B
e eanHE .
| e e |
. P https://m.edso0.ru/8d39f5c8
KOBAQJICHTHOMU CBSI3H,
crocoObI pa3pbiBa CBA3CH
T
4 oe:f;;qzzi?;l{f:e WHCHUH 1 bubmuorexa IOK
P A https://m.edsoo.ru/9e595ch8
A. M. byrnepoBa
Bunpl nzomepun:
5 ;Tli)};iT};IIO{IZ:eHHaﬂ 1 bubmorexa LIOK
poeIp ’ https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKYJIaX OPTraHHYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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COEIMHEHUN

IIpencrasnenue o
KJTacCU(UKAIIUU U

bu6mmoreka [{OK

0 ::;;T:}TKZT;I;ZC;?:[U PAC) https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B bubnuotexa [JOK

7 N
OpraHUYeCKO XUMUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bubnuorexa [JOK
0000I11IeH1E 3HAHUT TT0 TeME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 DOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOWMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupojie. CriocoOb1 bubnuoreka [JOK
MOJIyYEHHUS U IIPUMEHEHHUE https://m.edsoo.ru/259b0a5b
AJIKaHOB
[uknoankaHsl: 00Imas
¢dbopmMyna, HOMEHKIIATypa U

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOCHHUS U XUMHUYECKHX
CBOMCTB, CITOCOOBI
MOJTyYCHUSI U TIPUMCHEHUE

https://m.eds00.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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Pemenne pacy€THbIX 3a1a4
Ha OIIpeCIeHUE
MOJIEKYJISIPHOH (POpMYIIBI
OPraHUYECKOI0 BEILECTBA 110

bu6mmoreka [IOK

13 MAcCCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOIAIIUX B €T0
coctaB. Cucremaruszamnus u
0000111eHIE 3HAHUM 10 TEME
AJKEHBI: TOMOJIOTHYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE

14 u npOCTpaH}(’:I")rBeHHoe ’ bubmmorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOCHHE MOJIEKYIL.
CtpyKkTypHasi ¥ HUC-TPAHC-
M30MepHs aJIKCHOB
OuznyecKkue U XUMHUYECKHe

15 cBolicTBa ankeHoB. [IpaBuio bubamorexa LOK

https://m.edsoo.ru/21069ccd

MapkoBHHKOBA

16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
[IPUMEHEHHE AJTKEHOB https://m.edso0.ru/665dc058
[IpakTuueckas padorta Ne 1

17 o teme "[lomyuenue bubnuorexa [IOK
STUJICHA U U3YYEHHE €T https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenune pacu€raeix 3am1au

18 Ha OIIpeleIeHue bubnuoreka [IOK
MOJIEKYJISIpHOH GopMyIIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOIO BEIECTBA

19 AJKaJIueHbl: CONPSHKEHHBIE, bu6mmoreka [JOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
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M30JIMPOBAHHEIC,
KyMYJIUPOBAHHBIE.
OCoOeHHOCTH AIIEKTPOHHOTO

https://m.eds00.ru/04298c0a

CTpOCHUS
20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
CONPSDKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTy4eHus U bubnuotexa [JOK
MPUMEHEHUE AJIKaINCHOB https://m.edsoo0.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIAaTypa, JJIEKTPOHHOE bubnuoreka [JOK
22
U TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYII,
(bu3uvecKue CBOMCTBA
23 XuMHYECKHE CBOMCTBA bu6moreka [IOK
ATKMHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakny Ha bu6moreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
CriocoObl MoTy4eHHS U bubnuoreka [JOK
25
[IPUMEHEHHE AIKMHOB https://m.edsoo.ru/a6f9alea
Pemenne 3amay: pacu€Tel o
26 YPaBHEHUIO I)[mMIfquKOI?I bubmorexa LIOK
https://m.edsoo.ru/5db8e526
peakuuu
97 CucreMaTH3anus u bu6mmoreka [JOK
000011IeHNE 3HAHUH 110 TeMe https://m.edsoo.ru/2dd57f24
ApEHBI: TOMOJIOTUYECKUH BuGmmorexa OK
28 psa, obmas popmyia,

HOMCHKIJIaTypa. BJ'ICKTPOHHOC

https://m.edso0.ru/a92a7094
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https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/a92a7094

U TIPOCTPAHCTBEHHOE
CTpOEHUE MOJICKYN OeH30J1a U
TOJIyOJIa, UX (PUINICCKUE
CBOICTBa

XUMHYECKHE CBOUCTBA

bu6mmoreka [{OK

29 apEHOB: PCAKIIMU 3aMEIICHHSI https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA

30 aApEHOB: PEAKIIUH bubnuotexa [JOK
MPUCOCANHEHHUS, OKUCIICHUE https://m.edsoo.ru/ad4alae4
rOMOJIOrOB OeH30.1a

31 Oco0EHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIx 3am1a4

39 Ha oTpe/ieTIieHre bu6moreka [IOK
MOJIEKY/ISPHO# (POPMYJIBI https://m.edsoo.ru/53461a2c
OpraHHYECcKOro BellecTBa

33 CriocoObl OTy4eHHS U bubnuorexa [JOK
[IPUMEHECHHE apEHOB https://m.edsoo.ru/6f717d09
I'enetnyeckas CBsI3b MEXK

34 pa3IMYHBIMU KJIacCaMu ~ bubmmorexa LIOK

https://m.edsoo.ru/2dd57f24

yIJI€BOI0POJIOB
Pacué€rsl o ypaBHEHUSAM

35 XUMHUUYECKUX PEaKIIUH. bu6mmoreka [JOK
Cucremaruzanys u https://m.edsoo.ru/2dd57f24
00o011eHne 3HaHuH 1o TeMe

36 ITpuponnsii ras. IlonmyrHeie bubnuoreka [IOK
He(TsHbIE ra3bl https://m.edsoo.ru/2dd57f24

37 KameHHBI#1 yromus u bubnuorexa [IOK
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MPOIYKTHI €To rnepepaboTKH

https://m.eds00.ru/69h3398b

Hed1pb 1 ciocoOsr eé
nepepabotku. [IpumeHeHHe

bu6mmoreka [IOK

38 MPOJIyKTOB MEPepadoTKH https://m.edsoo0.ru/21f9de78
HepTH
I'eneTnyeckas CBSA3b MEKIY BuGmiorexa LIOK

39 PASTITAHBINIT Ilaccantt https://m.edsoo.ru/2dd57f24
YTJIEBOJIOPOJIOB
l"anorenonpons3BoHbIE

40 g:z:;szgzlemc?}mwne' Bubnuorexa LIOK

’ https://m.edsoo.ru/82b4d759

peaKIuy 3aMeCHIS
rajioreHa
JeicTBue menoueit Ha
FaHOPCHHp?HSBOI[HBIC. BuGmorexa LIOK

41 BaauMoyieitCTaie https://m.edsoo.ru/2dd57f24
JUTAJIOT€HAIKAHOB C
MarHueM U IIMHKOM
CucremaTuzanus u BuGmorexa [OK

42 obobmerre sHaRK 110 https://m.edsoo.ru/20e89f22
pazaeny "YrieBoaopobr"

43 KonTtponsHas padoTa no bubnunoreka [JOK
teme "YrieBoaopoisr" https://m.edso0.ru/95c9e298
[IpenenbHBIC OHOATOMHBIC
CHUPTHI: TOMOJIOTUYECKHIMA

44 psa, obmas dpopmyia, bubnuoreka [IOK

CTPOEHHE MOJIEKYII,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanys, Gpusnyeckue

https://m.edsoo.ru/df04c5cd
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CBOICTBa

XMUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX Bubmrotexa LIOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsI MmoJTydeHust U
46 MIPUMEHEHUE Oy;HoaTOMHLIX bubmmorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3MUYCCKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 ATUJIEHTJINKOJb U TIUILEPHUH, bubnuorexa [JOK
uX (pu3nYecKue u https://m.edsoo.ru/ee4d84aa
XUMUYECKHE CBOWCTBA
CriocoOsl mostyueHust u

49 MIPUMEHCHHE ni’;lloroaTOMme Bubnuorexa LIOK

https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoJI: CTPOCHUE MOJIEKYJIBI
50 (bI/I3I/I‘IeCKI/II)e CBOMCTBA. o bubmmorexa LIOK
https://m.edsoo.ru/2ce72618
ToxcuunocTh Qenona

51 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
benona https://m.edsoo.ru/037ca5f9

52 Crnioco6bl nostyueHust u bubnuorexa LIOK
npUMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas pabora Ne 2. BuGmiorexa 1IOK

53 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/fdOced09
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no teme "CrupTsl U GpeHossr"

Cucremarusanus 1

bubmuoreka [IOK

>4 000011IeHIE 3HAHUI 10 TEME https://m.edso0.ru/1810ch9b
AJbICTH]IBI M KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHMIILHOW TPYIIIBI; bubnuorexa [JOK
TOMOJIOTUYECKHUE PSIIb, https://m.edsoo.ru/b139beaa
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa
Anbaeruasl U KETOHBI:
56 (bnsjqeci(]ne CBOWCTBA; Bubnuorexa LIOK
’ https://m.edsoo.ru/c887425c
peaKIuy MPUCOETHHCHUS
Peaknun oxuciieHus u
57 Ka‘Ie(I:lTBeHHI)Ie peakiuu bubmorexa [IOK
https://m.edsoo.ru/a393baa9
aJIbJICTUI0B U KCTOHOB
58 CriocoOsI moTydeHust bubnuorexa [JOK
aNbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICIIbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHS HX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepus 1 HOMEHKIIATypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmuorexa IOK
o https://m.edso0.ru/700cc87b
(u3uYecKue CBOMCTBA
XHUMHYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJIHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 Oco0OeHHOCTH CBOICTB bu6mmoreka [JOK



https://m.edsoo.ru/1810cb9b
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MYPaBbUHOHN KHUCIIOTBHI.
Msoroo6pasue kapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

bubmmoreka [{OK

63 JMKAPOOHOBEIX, https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoOplI oTy4eHus U

65 MIPUMEHCHHE K};)60HOBI>IX bubnmorexa LHOK

https://m.edsoo0.ru/7c065c9d
KHCJIOT
Crnoxubie 3upsr:

66 TOMOJIOTUYECKHM psJl, oOras bu6moreka [IOK
bopmyia, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
cBoiicTBa 3(hrupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:

110 YPaBHEHUIO XUMHYECKOM
68 peaiinn Ha OTIpeIeIICHUE bubmmorexa [JOK
’ . https://m.edsoo.ru/2dd57f24
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECKOTo BEIIecTBa
IIpakTuyeckas padora Ne 3. BuGmiorexa 1IOK
69 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb
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no teme "KapOoHoBbIe
KucnoTel. CroxxHblie pupsI”

Kupsr: ctpoenue,

bu6mmoreka [{OK

0 (1)1/1331 HCCIHE T XHMITHECITE https://m.edsoo.ru/al9c5b98
CBOMCTBA (THAPOIIH3)
OCc0OCHHOCTH CBOMCTB
YKUPOB, COJICPIKAIINX

71 OCTI;TKI/I Hi:lngez[eIJIIILHHX bubmmorexa [IOK

https://m.edsoo.ru/b0331922

KUPHBIX KUCIIOT. JKUpHI B
TIPUPOJIC
Mpblta KaK COJIM BBICIIIHX
KapOOHOBBIX KHCIIOT, UX

72 Mopromee nericteue. Ilonstue Bu6amorexa [IOK

https://m.edso0.ru/3c566565

0 CHHTETHYECKHUX MOFOIITUX
cpencrBax (CMC)
I'eneTnueckas cBsI3b

73 YTJIEBOJIOPOJIOB U bu6moreka [IOK
KHCJIOPOACOAEPIKAIIIIX https://m.edso0.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacu€tel mo ypaBHEeHUSIM bubmuoreka [JOK
XUMHUYECKHX PEaKIUii https://m.edsoo.ru/2dd57124

75 CucreMaTH3anus u bu6mmoreka [JOK
0000IIEHUE 3HAHUM TI0 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YIJIEBOJIOB U Kiaccuukarms bubmuoreka [JOK
yIJIeBOJOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJIMCAXapH/Ibl)

77 MoHocaxapusl: pusnyeckue bubnuorexa [IOK



https://m.edsoo.ru/a19c5b98
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CBOMCTBA U HaXOXXJICHUE B
pUpoae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HA4YEHUE B bu6mmoreka [{OK
KU3HEICATCIIBHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bubmmoreka [{OK
Haxoxenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJI, pU3NYECKHE bubnuoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE

81 [TonsaTHe 006 KCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OIpeeiIeHUE JI0JIH

82 BLIXO§a Ill'Ipo,HYKT: peakuu bubmiorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYCCKH
BO3MOYHOTO
CucremaTu3anus u
83 000011IEHNE SII:IIaHI/Iﬁ 110 bubmorexa HOK
https://m.edso0.ru/08d4364c
pazuerny
KonTponsHas paboTa mo

84 TeMe bu6mmoreka [JOK

"Kucnopoacoaepxariue https://m.edso0.ru/42c6678e

OpraHUYecKue coeTuHeHus"



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
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https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AMMHBL: KTacCU(pHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

bu6mmoreka [{OK

8 (opyxa, H3OMEpH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (PU3HUECKUe
CBOMCTBA
86 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
amu(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOCHHE aHUIINHA
87 OCO6CHHOCTI:I XUMHYECKUX ’ buoamorexa [HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHMUJIMHA
CnocoOFbI TmoTyueHus 1
88 MpUMEHEHHE a}.]"IqI/I(l)aTI/I'-IeCKI/IX bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIOTHI:
HOMCHKJIATypa U U30MEpHs
89 (bmnqecxnzrllaoﬁcma. o Bubnuorexa LIOK
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTEHN
0-aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(;C 3HAYCHHUE Bubmuorexa LIOK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CHHTE3 B
TUAPOJIU3 TSN THIOB
Benku kak mpupoIHbIe
91 MOJIUMEPBHIL; (I:Tpr;liypm bubmorexa LIOK
’ https://m.edsoo0.ru/429e9899
OeIKOB
92 XHMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

AzoTcojepkaiiue

FeTEPOIUKINYSCKUE
93 coe;l)/IHHeHm. HyknenHnoBbie Bubmrotexa LIOK
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OHMoJoruYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemenne
94 IKCIIEPUMEHTATBHBIX 337124 bubmmorexa LHOK
https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoepkaiiue
OpraHuYecKue coeTuHeHus"
[IpakTueckas pabora Ne 5.
Pemenne
95 AKCTIEPUMEHTATBHBIX 33724 bubmmorexa LIOK
https://m.edsoo.ru/bde3fdf6
no teme "Pacno3naBanue
OPraHM4eCcKUX COeTMHEHUN"
KontpossHas padorta no
96 TEME I:ASOTCOII[)ep}KaHII/Ie bubmorexa [IOK
Y https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJIEKYIIPHBIX
97 COEIMHEHUN I/IyMeIT)oI[bl ux bubmotexa [JOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
MMOJIMKOHIEHCALIUS
98 IImacTtMaccel. YTunuszanus u bu6mmoreka [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
DI1acToOMEphI: HATypaIbHBIHA
99 CI/IHTCTI/ILIepCKI/Ie KanyinKI/I. bubnmorexa HOK
https://m.edso0.ru/246103ec
Pe3una
100 BosnokHa: HatypanbHbIe, bu6mmoreka [JOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HCKYCCTBEHHBIE,
cunrernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYCHHUS

https://m.eds00.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bu6mmoreka [{OK
https://m.edso0.ru/3aebd77a

102

O6061enHue n
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6mmoreka [IOK
https://m.edsoo0.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX S7IEP. 1 bubnuorexa [JOK
Xumuueckuit ajeMenT. M30Tors! https://m.edsoo.ru/59c112ee
9 CtpoeHnue AJIeKTPOHHBIX 000JI0UeK 1 bubnuoreka [JOK
aTOMOB, KBAHTOBEIE YKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoOHOB MO 1 bubmuorexa [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTypaIiu
5 aTOMOE BJIeMeHTOBq; OZEOL;HOM u 1 bubmmorexa LIOK
i} https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUHT
5 DNeKTpOHHBIE KOH(PUTYpaITUU HOHOB. 1 bubmuorexa [JOK
DJIEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
7 XI/II\]ZI/I‘I:CKI/IX snementoB Jl. U. 1 Bubmmorexa LIOK
. https://m.edso00.ru/16957c01
MenpeneeBa, CBSI3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB U
8 00pa3yeMbIX MU MPOCTHIX U 1 Bubmorexa LIOK
https://m.edsoo.ru/f8468927
CJIOHBIX BEIIECTB IO TPYyIIaM U
nepuoam



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremarusanus u 00001eHue

bubmuoreka [JOK

o 3HAHMI 110 TeMe https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3Mbl 00pa30BaHUs
10 KOBaJICHTHOU cfsmn. Bomoponnas Bubmuotexa LIOK
https://m.edsoo.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIC
B3aUMOJICHCTBUS
BaneHTHOCTh U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
11 .
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
IIpeacraBneHust 0 KOMIIEKCHBIX
12 cope;IHeHHs[x: COCTaB U bubmorexa OK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniectBa MOJIEKyJISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubmuorexa [JOK
KPUCTAUTHIECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
IlonsaTue o qUCIIEPCHBIX CUCTEMAX.
14 HpeﬂCTaBHeI[HI/Ie OpKOJ'IJ'IOI/II[HI)IX bubmorexa [JOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIC pacTBOPHI: HACKIIICHHBIC
15 u HeHaCLHul;HHbIeppaCTBopI/IIIIIVIOCTL. bubmmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatel
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemienue 3a1a4 ¢ HCOOJIb30BaHUEM bu6mmoreka [JOK

MHOHSITHH "MaccoBas JOJI

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
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pacTBOpPEHHOTO BemecTna",
"MoJIsipHasi KOHIEHTpaus"

Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
18
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUI 1O TeMe https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabora no temam
"Crpoenue atoma. [leproauueckuii
20 3aKkoH U [lepuonnyeckas cucrema bubnuoreka [JOK
XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH bubmuorexa [JOK
21
COXpaHCHHS MaCChI BEIIIECTB; 3aKOH https://m.edso0.ru/6335cdd?2
COXPaHEHHUS U MPEBPAICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
TenoBbie 3¢ heKTh XUMUUECKUX
99 . . Te(b(b ccKite bubnuoreka [JOK
aKLUH. MOXUMUYECKU
Pealtt P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus o ypaBHEHUSIM
93 yp _ bu6mmoreka [JOK
XUMHYECKUX PeaKIUii U
peart https://m.edso0.ru/87b13954
TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XUMHUYECKOH peakIlnu, eé
24 P P bubnunoreka [JOK
3aBUCHUMOCTD OT Pa3IMYHBIX
P https://m.edsoo.ru/2dd57f24
(dakropoB. Katanus u kaTanmu3atopbl
25 I'oMoreHHbI€ U reTeporeHHbIe bubnuoreka [IOK



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/2dd57f24

peaknuu https://m.edsoo.ru/2dd57f24
[TpakTuaeckas padorta Ne 1 mo Teme
26 "];)JH/UIHI/IG pa3n51qHI)1x ¢baxTOpoB Ha Brbmiorexa LIOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKIIUU
97 OO6paTumbie 1 HEOOpAaTUMBIE bubnuorexa [JOK
peaknuu. XMMUYCCKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX PaKTOpOB HA bubnuorexa [JOK
MOJIOKEHHE XUMUIECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
29 CI/IJ'IBHI::IG U cralbie BECKTp:JII/I;ILI. bubmmorexa LIOK
https://m.edsoo.ru/5f766bdf
CreneHp nuccoManuu
HNonnoe npounsseaenue Boasl. Cpena
30 BOJIHBIX p:CTBOpr. Boao;flonmjﬁ ’ bubmorexa [IOK
https://m.edsoo0.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakmun,
31 Hp(I)[feKa}omHe B paCTngax bubmmorexa LIOK
https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTrueckast padota Ne 3 o Teme
32 ")I()I/IMI/IIIeCKHe ;)eaKI_II/II/I B pacTBOpax bubmmorexa LIOK
" https://m.edsoo.ru/2e3daeb0
ANIEKTPOJIUTOB
OKHUCAUTENEHO-BOCCTAHOBUTEIHHBIC
33 peaknuu. BaxHenme OKuCIuTenu u bubmorexa [JOK
https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTo1 3eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PaCTBOPOB U PACILIABOB bubnuoreka [IOK



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
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BEIICCTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3a1a4 pa3InyHBIX TUTIOB bubmnorexa LIOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3a1a4 pa3InyHBIX TUIIOB Bubnuotexa LIOK

https://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHNE
38 3HAHUH 10 Tellxlqe "XI/IMI/IIIIGI:)KI/IG butmmorexa HOK
| https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTponsnas pabora o teme bubnuorexa [JOK
"XuMHYECKUE peaKiuu” https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETaJJIOB B
[Iepuoaunueckoil cucreme

40 XUMHUYECKUX AemeHToB /l. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux atomMoB. Ou3ndeckue
CBOMCTBA HEMETAIJIOB
Annmotponus HeMeTaioB (Ha

41 anMeie KHCIIOpOJia Cepbl( docdopa bubmmorexa LIOK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopon: nosnydaenue, puznueckue u bubnmuoreka [JOK
XHUMHYECKHE CBOMCTBA. [MapuIpl https://m.edso0.ru/0aa8f613
["anoreHsbl: HAXOXKICHHUE B IIPUPOIC

43 CHoco0bI nonyqufm (1)H3Hqic}f<nﬂe I:I Bubmiorexa LIOK

- https://m.edsoo.ru/4e223795
XUMHYECKHE CBOHCTBA
I'anorenopogopoapl. BaxkHeine
44 Kncnoponcoiegmimne COEJIMHEHUS Bubmorexa LIOK
https://m.edsoo0.ru/6b3255e6
raJoreHOB
45 JlabopaTopHbIE U IPOMBIIIIICHHBIE bu6mmoreka [JOK
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CIIOCOOBI TIOYYCHHSI TaJIOTCHOB.
[IprumeHeHne rajJloreHoB U UxX
COEIMHEHU I

https://m.edsoo.ru/6971acasd

[Ipaktudeckas padora Ne 4. Pemenue

bubmmoreka [{OK

46
iKCHepI/IMeiITaJII)HI)IX 3aj1a4 110 TeMe https://m.edsoo.ru/8b26fecd
T"ajorensr
Kucnopon: naboparopusie u
g | s e
i ’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoiicTBa. O30H.
[IpumeHeHne KucIoOpoaa U 030Ha
bu6moreka [IOK
48 O
KCHIBL 1 TIEPOKCHIbT https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa:
50 | onocoss nomysems, duartieaie 1 BuGmworera LIOK
v L https://m.edsoo.ru/46afael6
XAMHYECKHE CBOIICTBA
bu6mmoreka [JOK
51 C
CPOBOZIOPOL, CYIL(puIp! https://m.edsoo.ru/7c¢875999
K
52 | copm, Oeobmmiocm cnoficrs ceprofi BuGorera LIOK
ppL. p https://m.edsoo.ru/8cfa2548
KHACJIOTHI
I1 3] Ne5.P
53 | oxemepuenTamn: sage 0 Tewe buGiuorera LIOK
N prve f,l https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenuHeHUs
54 A30T: HaX0X/I€HUE B IIPUPOJIE, bubnuoreka [IOK

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/IIICCKI/IC 151

https://m.edsoo.ru/badd2255
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XHMHYECKHE CBOKMCTBA. AMMUAK,
HUTPHJIBI

Kucnopoconepxanme coequHEHNS

bubmmoreka [{OK

> asoTe. 9CO6GHHOCTH crouete https://m.edsoo.ru/e2965afe
A30THOW KHUCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
COeMHEHUH. A30THBIC yI00OpEHNUS https://m.edsoo.ru/129f5059
®docdop: HaAXOKACHHUE B IPUPOJIE,

57 crocoObl MONTyueHus, PU3nIecKue u bubnuoreka [JOK
Xumuueckue cBorictea. Dochuant u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunasl dpocdopa,

58 (bOC(i))(I)pC((i))lIel()bXZIHI/Ie kuciotel. Comu Bubnuorexa LIOK

. https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI
[Ipumenenne gpocdopa u ero
59 copezmHeHHﬁ. ((Ib;OC((ii))Ol;)HBIe bubmmorexa LIOK
https://m.edsoo.ru/a218070a
yaoOpeHust
[Ipaktuueckas padota Ne 6. Permenue
60 3KI():HepHMeHTanI;HLIX 3a/1a4 10 TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"AzoT 1 pocdop u ux coequHeHUA"
Yrnepoa: HaXoKIeHUE B PUPOJIE,

61 AJUIOTPOIHBIE MOIU(DUKAIUH; bubnunoreka [JOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/1eb19f9e
CBOWCTBA, MPUMCHEHHE
Oxkcup yraepoga(ll), oxcn

62 yrnepz([)z}[];(l\llj) I;F(OJ'I)LHa}I KECJ'IOTa " Bubnnorexa HOK

. ’ https://m.edsoo.ru/dba58adf
e€ comu

63 Peurenue 3agau pa3auyHbIX TUIIOB bu6mmoreka [JOK
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https://m.eds00.ru/6029b609

KpemHuii: HaxoKI€HUE B PUPOJIE,

64 CocoOBI OTYYEHUs, PUIUIECKUE U Brbmiorexa LIOK
MIIECKIE CBOfiCTRA https://m.edsoo.ru/143558ab
65 Oxkcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KHMCJIOTa, CHIIMKATEI https://m.edsoo0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coequuennii. CTekio, ero https://m.edso0.ru/393cdac0
MOJIy4eHHE, BH]IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InyHBIX THITOB Bubnuorexa LIOK
https://m.edsoo.ru/b624{801
68 CucreMmaruzamus 1 00o0I1eHne bu6moreka [IOK
3HaHui mo teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTtponsHas paboTa o Teme bubmuorexa [JOK
"HemeTamisr" https://m.edso0.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubmuorexa [JOK
paboTHI, KOPPEKIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaioB B
[Tepuoanueckoii cucreme
71 XHMHYECKHX JIEMEHTOB. bu6mmoreka [JOK
OCOOCHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue GpuznuecKre CBOMCTBA
72 Me:lannoq};. IIpumeHeHne MeTaIoB B bubmorexa HOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposust bubnunoreka [JOK

MCTaJlJIOB

https://m.edsoo.ru/42h872e3
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bubmuoreka [JOK

74 Pemenue 3ana4 pa3anyHbpIX TUIIOB https://m.edso0o.ru/e3de37b6
ONEKTPOXUMHUYECCKHH Ps
75 Hanpaieﬂnﬁ MeTaJIJIOI}:. I(I)6ume Bubnuotexa LIOK
https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOJYYCHHSI METAJUIOB
OO61as XxapakTepuCTUKa METAILIIOB
|A-rpynnel [lepuonnyeckoit
CHCTEMbI XUMHUYECKHUX JIEMECHTOB.
76 Hatpuii u kanuii: nonyuenue, Brbmiorexa LIOK
https://m.edsoo.ru/e12c26b3
(du3HYecCKre U XUMUICCKHE
CBOMCTBA, TPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCTMHEHUH
OO6mras xapakTepuCTUKa METAILJIOB
IHA-rpynmsr [Tepuoandeckoit
CHUCTEMbI XUMHUYCCKHX JICMCHTOB.
77 Marnuii 1 Kanbluii: MoTydeHue Bubnuorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(bU3UYEeCKre U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BCIICCTB M MX COCIUHCHUI
JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
78
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
AnmroMuHuMiL: olrydeHue, GU3NIECKue
79 U XUMHYECKHE CB}(f)qﬁCTBz; ! Bubmmorexa LIOK
’ https://m.edso0.ru/0e79b266
MIPUMEHCHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHUIA ATTFOMUHHS, bu6mmoreka [JOK
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHECHHE
81 Pemrenue 3agau pa3nuyHbIX TUIOB bu6nmoreka [JOK



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/2dd57f24

[Ipaktudeckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME Bubnuotexa LIOK

" " https://m.edsoo.ru/27a4af43
MerTasuibl TJIaBHBIX TTOATPYIIIT

OO61ras XxapakTepuCTUKa METAILJIOB

83 no6ounsIx noarpymi (Bb-rpymm) bubnuorexa [JOK
[Mepuoauueckoit cucTemMbl https://m.edso0.ru/610d7431
XUMHUYCCKUX DJIEMEHTOB
du3nvecKrue U XMMHUYECKHE CBOMCTBA

84 XpOMa U €r0 COCMHEHUH, NX Brbmiorexa LIOK

https://m.edsoo.ru/9911bef3

MIPUMCHCHHE
Baxneiimme coeMHEHUST MapraHIia.

85 [Tepmanranat Kaim ero o bubamorexa LOK

> https://m.edsoo.ru/039d69c8

OKUCITUTEIIBLHBIC CBOMCTBA
DuU3NYECKUE U XUMUYECKUE CBOMCTBA

86 JKelie3a U €ro COSTMHEHUH. bu6mmoreka [IOK
[TonydyeHne 1 MPUMEHEHHUE CILTABOB https://m.edsoo.ru/1b7{8741
xKesesa
du3ndecKnue U XUMUYECKHUE CBOMCTBA

87 MeEIU U €€ COSINHEHUIT, UX bubmorexa [JOK

’ https://m.edsoo.ru/2bc0f954

MIPUMEHCHHE
dusnyeckue 1 XMMUYECKHE CBOMCTBA

88 IIMHKA ¥ €r0 COCAMHECHUN, UX bu6mmoreka [JOK
npuMeHeHue. I HapOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
IIpakTtuyeckas padora Ne 8. Pemenue BuGmorexa LIOK

89 AKCMEPUMEHTAJIBHBIX 3334 10 TeMe

"Mertaisl M0OOOYHBIX noArpymnm"”

https://m.edsoo.ru/a6e352ea



https://m.edsoo.ru/2dd57f24
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bubmuoreka [JOK

90 Pemenue 3a1au pa3InyHBIX TUIIOB https.//m.eds00.ru/a8h83d83
O06o01IeHre U CHCTeMAaTH3aIus
91 I/13yT-IeI}IIlHOFO Marepuasa 1o THeMe Bubnuotexa LIOK
https://m.edsoo.ru/e91fe975
"Metaymibr"
92 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"Merambr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
pabOoThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Posnp xumuu B o0ecrieueHun
94 YCTOMYHMBOTO pPa3BUTHUSA bubnuoreka [IOK
yesoBevecTBa. [IoHATHE O HAYUHBIX https://m.edsoo.ru/080fe1f0
METO/1aX MCCJICIOBAHUS BEIICCTB
HayuHnble npuHIUIBI OpraHu3aiu
95 XUMHUYECKOTO MPOU3BOJICTBA. bu6mmoreka [IOK
[TpoMbIIUTEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaKHEHIIINX BEIIECTB
XUMHYECKOe 3arpsi3HeHNe
96 OKpY KaroIen CpI;I[bI U ero bubmmorexa LIOK
https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 XuMMS U 3I0POBBE YETOBEKA. bu6mmoreka [JOK
JlekapCTBEHHBIE CPEICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Posb xumun B
98 06ecnequIIJ/IlI/I [MUILIEBOA bubmorexa [JOK
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
KocMernueckue u napgromepHbie bubnunoreka [JOK
99
cpenctBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
100 XUMHS B CTPOUTEIILCTBE. bubnuoreka [IOK



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
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Baxxueiiue cTpouTeNbHbIE U
KOHCTPYKLMOHHBIE MaTEPHUAIIbI

https://m.eds00.ru/61e69003

XHUMHS B CEJILCKOM XO3SIUCTBE.

101 Opranuyeckre 1 MUHEpaJIbHbIE 1 Brbmiorexa LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHIE 1 bubmmoreka [{OK
3HAHMI 110 TeMe https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/61e69003
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https://m.edsoo.ru/db979c70

IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1

Bnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPasi BKIKOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH HSJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTPOHHBIE OPOUTAII ATOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, WOH, MOJIEKyIa,
BaJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTb, CTETeHb OKHCIICHHS,
XAMHUYECKass CBS3b (O- W T-CBA3b, KpAaTHBIC CBS3M), THOpUIU3AIMS
aTOMHBIX OpOWTaNel, KpHUCTAUTUYECKas peméTKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIH
ckeneT, (YHKIMOHANBHAs TPYNINaA, paJuKall, HW30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TpPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIINe COCTUHEHUS, OMOJOrMYeCKH aKTHUBHBIE
BelecTBa (YrieBOIbl, JKUPHI, OCIKH), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHbIE COSAUHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakuuid (OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE, 35K30- U
SHJOTEPMHUUYECKUE, PEaKIIMM MOHHOrO oOMEHa, TOMO- U T'eTepOreHHbIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, IEKTPOIUTHI, HEIICKTPOIMTEHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIUS, CTENEeHb JUCCOIMALUY, OKUCIUTEb,
BOCCTAaHOBUTENb, JJEKTPOJIHM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOpPUHU M 3aKOHBI (TEOpPUS XHUMHYECKOTO CTPOCHHS OpPraHHYECKUX
BeiectB A.M. BbyrnepoBa, Teopus >IEKTPOIUTHYECKON TUCCOLMAINHY,
[Tepuognueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN S3BIK XUMHH, MHUPOBO33PEHUECKHUE
3HaHMUs, JISKAIIUE B OCHOBE NMOHUMAHMUS NMPUUYUHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKI.IHfI,
TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux

MNPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, TUCIICPCHBIX CUCTEMAX




1.4

(akToNOrMYecKue CBEICHHS O CBOWCTBaX, COCTaBe, NOJIYyYCHHH H
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHMYEeCKUX BEIIECTB B OBITY W MPAKTUYECKON JEATEIbHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 IMPOMU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KUCJIOThI, aMMHaKa, MECTaHOJIa, Hepepa60TKH

HedTH)

ChopmupoBaHHOCTH YMEHUU BBISBIISTH:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWC IIOHATHUA MPU OIIMCAHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB U UX NPEBPALCHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TOHSTUSIMH U TIPEICTABICHUSIMHU
JIPYTUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HanMCHOBAHHUA XHMHUYCCKHX COC}II/IHeHI/Iﬁ MCKIAYHAPOOHOI'O COIO3a
TeOpeTquCKOﬁ n HpI/IKJ'IalIHOI\/II XMMHU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIMUXCA K H3YUCHHBIM KilacCaM OPraHn4eCKUux H

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (OpPMYn HEOpraHHMYECKUX
BEILECTB, MOJIEKYISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN OJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4a€MbIX XUMHUYECKUX 0OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromumx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiun, HU3MCHCHHIO CTEIeHEH  OKHCIICHUS

3JICMCHTOB, O6paTI/IMOCTI/I pe€akuunu, y9aCTruro KaTaJ'II/I3aT0pa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHToB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenneneeBa U UX BAJICHTHbIE BO3MOXHOCTH, UCIIOIB3YS MOHATHUSA S-, p-,

d-BHCKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU

C(i)OpMI/IpOBaHHOCTB YMCHHUA OOBSACHSATH 3aKOHOMCPHOCTH HU3MCHCHUA

CBOMCTB XMMHMYECKHUX DJIEMEHTOB H O6pa3yeMBIX MMM COCIUHEHHUH II0




IIEpUOAAM U IpyIIamM

ChopmMupoBaHHOCTE YMEHHSI COCTAaBJISITh YPAaBHCHHSI XUMHUYECKHX

! peakuii U pacKpbIBaTh UX CYIIIHOCTH:
71 OKHUCJIUTEITLHO-BOCCTAHOBUTENIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHUS
' AJIEKTPOHHOTO OaJlaHCa ATHX PeaKIui
YpaBHEHUsS PEaKIUil pa3IMIHBIX THUIIOB; TIOJHBIE W COKpAIIEHHBIE
7.2 YpaBHEHUS PEaKIMii MIOHHOTO OOMEHA, yIUTHIBAS YCIIOBHS, PH KOTOPBIX
9TH peakluy UAYT 10 KOHIIA
73 peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHHUs (Ha MpUMEpe
' TUIPOKCOKOMITIICKCOB IIMHKA ¥ aJTFOMUHUS )
8 CpopMHpPOBAHHOCTH YMEHHS TIOITBEPKIATh:
Ha KOHKDPETHBIX TMPUMEPAX XapakTep 3aBHCHMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OPTaHHYECKUX COCIUHEHUH OT KpaTHOCTH | THIIA
8.1 KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BJIMSIHUSI aTOMOB M T'PYIIIT
aTOMOB B MOJICKYJIaX, a TAKXKe OT OCOOCHHOCTEH pean3aIiui pa3InIHbIX
MEXaHH3MOB TIPOTCKAHUS peaKIIni
8. XapaKTepHbIe XHMHYECKHE CBOWCTBA BEIICCTB COOTBETCTBYIOIIMMH
' IKCIIEPUMEHTAMH U 3alTUCAMH YPABHCHUH XUMUYCCKHX PEaKIIHA
ChopMUpOBaHHOCTE yYMEHHUS XapaKTepU30BaTh COCTAB M BaKHEHIIHE
CBOWCTBa BEIICCTB, MNPUHANISKANUX K ONPEACIEHHBIM KilaccaM H
9 TPYIIIIaM COCIUHEHUHN (ITPOCTHIC BEIIECTBA, OKCHIBI, THIPOKCHIBI, COJIH;
YIIICBOIOPOIBI, IPOCTHIC 3DUPBI, CIUPTHI, (PESHOJIBI, aIbJACTHIbI, KETOHBI,
KapOOHOBBIC KHUCIIOTHI, CJIOKHBIC 3(HUPBI, >KUPBI, YIJICBOJbI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
ChopMUpOBaHHOCTE yMEHHUS MPOBOAMTH PACUEThl 10 XUMHYECKUM
10 dbopMysiaM M YpaBHCHHSIM XHMHUYCCKHUX PEaKIUid C HCIOJIb30BAHUEM
(U3HYECKUX BEJIMYMH:
Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOJYKTA PEAKIHH, €CIIH OJIHO
10.1 U3 HCXOJHBIX BEIECTB JJAaHO B BHJIC PACTBOPA C ONPEACIEHHOW MacCOBOM
J0JIeH pacTBOPEHHOTO BEIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )
10.2 MacCOBOM WM 0OBEMHOM IO, BHIXOJIA MPOIYKTA PEAKIIHH
10.3 TEII0BOTro 3 deKTa peaKiuii
104 00BEMHBIX OTHOLICHHUI ra30B
10.5 0 HAXOXKICHUIO XMMHUUECKOM (hOPMYIIBI BELIECTBA
11 Bnanenue cucteMol 3HaHMM O METOJAX HAay4HOTO TO3HAHUS SIBICHUU

OprUpOAbl, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC IIPUMCHATH




OTW 3HAaHUA IPU ISKCIICPUMCHTAIIBHOM HCCICAOBAHUN BCIICCTB W IJId
OOBACHEHHS XUMHYECKUX SIBJIGHI/IP'I, HMCIOIIUX MCECTO B IMPUPOLIL,

HpﬁKTH‘-IGCKOfI ACATCIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOI;'I KHU3HHU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (WCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BELIECTB JUI SKCIHEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XUMHUYECKUX
peakuuMid UM MPOTHO3UMPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKUE 3HAHMS Ul OOBSICHEHUS M IPOTHO3UPOBAHMUS
SIBIICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPONY; MAJIs TNPUHATUA

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAHHOCTH YMEHHMsSI TUIAHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (MOJYYCHHUE M M3YYCHHE CBOMNCTB HEOPTraHWYECKUX U
OpPraHWYeCKUX BEIIECTB, KAUYECTBEHHbIE pPEAaKIWU YIIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJICOICPIKANINX OPTaHUYECKUX BEIIECTB,
pelieHre  OKCIePUMEHTAIBHBIX  3aad 10  pPacro3HaBaHUIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHII
Oe3omacHOro  oOpamieHuss C  BemlecTBaMM UM J1abOpaTOPHBIM
o0opynoBaHueM; (HOpMyIUPOBATh IETH UCCIEAOBAHUS; MIPEICTABIATh B
pa3nmuuHOl (opMe pe3yabTaThl OIKCIEPUMEHTa, AaHAIM3HPOBATh U

OLCHUBATh UX NTOCTOBCPHOCTDH

14

ChopMHpPOBaHHOCTh YMEHHS OCYIIECTBIITH IEJICHANPABICHHBIA TTOMCK
XUMHUYECKOU MH(OPMAIIMK B PA3TUYHBIX HCTOYHUKAX (HaydHast M y4eOHO-
Hay4dHas JIMTepaTypa, CpeACcTBa MacCOBOW MH(OpMaInH, ceTh IHTepHET U
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKyH0 HH(popmaimio,
nepepadaThiBaTh €€ W KCIOJb30BaTh B COOTBETCTBHUH C ITOCTaBJICHHOM

y4eOHOM 3a1aueit

15

ChopMupoBaHHOCT,  yMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHMBaTh HH(OPMAIMIO C TMO3UIMKA HSKOJOTHUECKON 0e30macHOCTH
MOCJEICTBUIM OBITOBOM M MPOHM3BOJICTBEHHOH AEATEIBHOCTU YEIIOBEKa,
CBsA3aHHOW C miepepaboTKON BemecTB; CGHOPMHUPOBAHHOCTH YMEHHM
OCO3HaBaThb  OMACHOCTh  BO3JCWUCTBUS HA  JKUBBIE  OPraHU3MBI
ONPENENEHHBIX BEIIECTB, IMOHUMAs CMBICHI [IOKa3aTelsd MpeaesibHON
JOMYCTUMOM ~KOHIIEHTpAaIluM, W TIOSCHATh Ha TpUMEpax CIOCOObI
YMEHBILEHUS U MPEIOTBPAIICHHS X BPEIHOTO BO3ECUCTBHS HA OPraHU3M

YCIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

XUMHUHN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUSCKUX YPOBHEH aTroMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC S7€KTPOHBI

1.2

[lepnognueckas cucrtema xumudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmeica Ilepuogmueckoro 3axkona .M. MenneneeBa. IIpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB JJIEMEHTOB M HMX COCIMHEHUH 0
MepuojiaM M rpynmnaM. 3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Buapl xumudeckoi cBsi3u (KOBaJieHTHAsl, MOHHAs, METAJUTHYECKast, BOJIOPOIHAS)
1 MEeXaHU3MBI e€ 00pa3zoBaHus. MeXMOJIEKYIIpHbIE B3auMoAeCcTBUsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHsl. THmbl KpUCTATUIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTALIUYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knaccudukamwss ~— XMMHAYECKMX — peakiuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (DaKTOPOB

1.7

TemoBsie 3¢ dekThl XuMudyeckux peakiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

OOpatumble peakuuud. XuUMHUYecKoe paBHOBecue. DakTOpbl, BIUAIOIIME Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuranms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micJIo4YHas;d. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHA

1.10

IM'aaponus coneit. MonHoe npousBeaeHue BoAbl. Bogopoansliii nmokazarens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUs. HacpllieHHBIE W HEHACBIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
dochopa, yrmepoga W KpeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHM4IecKux coequHeHnid. KauecTBeHHbIS

PEaAKIIMK Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psa. MIzomepust 1 ©30Mepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalmu oOpraHuyeckux BemiecTB. Homenkiartypa
OpraHMYECKUX COEJMHEHUHN (cucTeMaTHyecKas) M TpUBUAJIbHbIE Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankanpl. XUMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakuuun MNPUCOCAUHCHUA U PAOAUKAIIBHOI'O 3aMCIICHUS

3.6

Ankenbl. XMMUYECKHE CBOMCTBA: pCaknu NpuCOCANHCHUA (FaJ'IOFeHI/II)OBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHEHOB: peakuuu MPUCOCANHCHUS

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOHY‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTy4eHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBApPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lomumepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJAOPOJAMH  KaK  CIHOCOO  MOJy4yeHHSs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lonyuenue denomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTHHBIX albJIETUOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi «cepeOpsHOTOo
3epkaiiay, B3aumoeiictue ¢ ruapokcuaoM menu (I1). Tlomyuenue npenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue npeaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiiun C Yy4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME AuMcaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJEKYI
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: TUAPOJIM3, IOIy4YeHHE
¢upoB nemwmono3bl. IloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpOMHOM
BOJOM, oOkucieHue. [lolyueHMe aMHMHOB QIKUJIMPOBAHUEM aMMHUAKa H

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelnku. XUMHUYECKHe
CBOMCTBa O€NKOB: TMAPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKun

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIny TMOJIMMEpHU3allii U TOoJuKOHAeHcanuu. Knaccuduxarms

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COCHHHGHHﬁ. Pemenne OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacClio3HaBaHWEC OPraHN4YCCKNX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsi B TIOBCEAHEBHOW >Ku3HHM. [lpaBuna Oe3ormacHOW pabOTBl C €IKUMHU,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUHU

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (MpUPOHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U JKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana ruapocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMHYeckoro 3arpszHeHus. IIpoGiema OTXOJOB M MOOOYHBIX IPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMusa.  Cplpp€  an8  OpraHudecKoiu

IPOMBILITIEHHOCTH
5 Tunsl pacu€THbIX 3a1a4
51 Pacuérbl Macchl BenecTBa Uiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY
' BEIIECTBA, Macce Wi 00BEMY OHOTO M3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB
5.2 Pacuérsr TerioBoro addexra peakuuu
5.3 Pacuérbl 00BEMHBIX OTHOILLIEHUH ra30B MPU XUMUYECKUX PEAKIIMSIX
5.4 Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH
. OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérsl MmaccoBoit min 00BEMHON OJIM BBIXOJIA TPOAYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérsl maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIIH OJTHO
5.6 W3 BEILIECTB JJAHO B BUJIE pACTBOPA C ONPEIETEHHON MaCCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétsl ¢ ucnosp30BaHMEM NOHATHI «MaccoBast JOJIs», «MOJISIpHas
' KOHIICHTpALUsA», «PaCTBOPUMOCTb)
HaxoxaeHne MoneKyasipHO# (popMysIbl OpraHu4ecKoro BELECTBA M0 €ro
5.8 IUIOTHOCTH U MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXO/SIUX B €r0 COCTAB, WU IO

MPOJIyKTaM CTOpaHus




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Xumus, 10 xmace (yrioyonennsiii yposens)/ Epemun B.B., Kysemenko H.E., JIpoznos A.A.,
JIynun B.B., OO0 «/lpoda», 2019.

Xumus 11 (yrmyonennsiii yposens)/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun
B.B., OO0 «/poda», 2019.

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

H.H. I'apa "Xumusa" ypoxu B 11 xnacce, AO "IIpocsemenue".

[Toypounsie pazpaboTku ypokoB xumuu, auHuss YMK Pymsutuc I'.E. 6a30BbIil ypoBeHb,
AO "TIpocenienue".

A.M. Paneukuii "/lunaktruueckuii matepuan matepuain K ypokam xumun 10-11 kmace, M.
"IIpocBenienue".

M.A.Pa6osa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 knace», - M.: Dk3amen, 2019
T.

H.H. Tapa, HMN. TabpyceBa "3amauamk ¢ mnomomHukoM" 10-11  kmacc.

A.M. Panenxuii "KontpospHbie padoThl o xumuu B 10-11 xmaccax M. "lIpocBemenne.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl W PECYPCbl CETH
HUHTEPHET

bubnmoreka LIOK https://myschool.edu.ru/
I'azera «Xumust» http://www.chemnet.ru u caiit i yuurenas «5 uay Ha ypoK XMMHK,
kosutekuus LTOP: http://him.1september.ru

Enunas [IpeamerHas kosutekuus «Xumus» http://chem.rusolymp.ru
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