


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 OCBOCHHUS (QelaepanbHON  00pa3oBaTeNbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoir denepanum,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHsI 3aHUMAeT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUHM Ha3zHaueHHE TpeAMeTa «XUMHUs» TOIy4aeT MOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMOH 10 XUMHUH (PyHKLHU:

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 COJEPKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM 0Opa3oBaTebHbIX
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 OTIEJbHBIX  Mmpoduiei, mnpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

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

e [pe/UlaraeT NPUMEpPHYIO IOCIIEA0BAaTENbHOCT, M3y4YeHHs Y4eOHOro marepuanga c
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHusl, COJAEPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JCHCTBUI OOYYaIOMIETOCs 10 OCBOCHUIO COJEPIKAHHS
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)
COCTaBJIAIONICH COZepKaHusl yueOHOTO TpeaMeTa «XUMUs OCTaéTCsi BOBMOKHOCTh BBEIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOT0 M YrIIyOJIEHHOTO YPOBHEH B cucteMe MU GepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHUS B paMKaX MH3Y4YEHMS CIEHUAIbHBIX E€CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJICHHE TEOPETHYECKOM U TMPAKTHYECKOW TMOATOTOBKH OOYYaroNIuXcs, BBIOpaBIINX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k muaHUpyeMBIM pe3yibTaTaM OCBOCHUS (deaepanbHOi
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero 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 W OO0OOMIEHHBIX CIOCOOOB  NEATENBHOCTH, HMMEIOIIUX  MEXAUCUUTIIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJIeNIEHUU TOJIX0J0B K OTOOpPY M CTPYKTYpHOM OpraHu3aliu COAEpKaHUS 3TUX KYpPCOB 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» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriIyOJlI€HHOM YpOBHE M3YydeHHUs MpeaMeTa oOecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS Peakifil, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUAX O CTPOCHUM aToMa. XMMHUECKasl CBsI3b OOBSICHSAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(bopMupOBaHUEM MPEACTABICHUN 00 IEKTPOXMMHUYECKHUX MpOoIeccax U 3JIEKTPOJIU3€e PacIlylaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco0oe 3HayeHne UMEET TO, YTO Ha COJIEPKAHHE KYpPCOB XMMHHU YIIYOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpPEAMETa Ui KIACCOB XHMHKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OOJIbIIIN yAETBHBINA BeC OyJeT UMETh OpraHuueckas Xumus. B aToMm ciiyuae mpemocTaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JIMMHJbI, OENKU, YIJIEeBOJbl, HyKIEUHOBbIE KHUCIOTHI U japyrue. Ilpu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHuS OCHOB HAy4HOIO MHPOBO33PEHMS, OCBOEHHUS OOLIEHAYYHBIX
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 obacteil «EcTecTBeHHO-HAayUHBIE 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 SBJsieTCS (OPMHUPOBAHHUE OCHOB HAyKHM XHUMHH Kak oO01actu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa IpeaoiaraeT peain3aluo TaKuX HeeH, 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 SKOJOTHYECKOM, DHEPreTHYeCKO M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN Ui OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTeCTBEHHO-HAYYHYIO MPUPOIY; TPAaMOTHOrO pemeHus MpodieM, 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 nmnane peanm3anmuM MEPBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAIOUIMX (QYHKIUH
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 OOJACTH TEOPETUYECCKMX 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 YCBOCHHS OOIICUEIIOBEUECKUX IICHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHATBPHOM M OOIIECTBEHHON NEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS 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 obpaszoBaHusi, cocrabisgeT 239 dacos: B 10 kmacce — 137 4vaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriepoja. XUMUYecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUIbl nepekpbIBaHUsI aTOMHBIX OpOUTaneil, 6- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeodusie u deKTpodure.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemeHHbIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEANHEHUH.
MounekynspHble U CTpYKTypHble QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Buuael wn3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE APQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 eKTsl).

[IpencraBnenune o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psaapl. CucreMarnyeckass HOMEHKJIATypa OpraHuYecKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTIEILHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB M UX IPEBPALICHHUN: 03HAKOMIIEHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI 110 IMPEBPAILECHUIO
OpPraHWYECKUX BEIIECTB MNpU HarpeBaHuu (IUIaBjeHUE, OOYIJIMBAaHWE M TOPEHHUE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OpIraHUYECKHUX BEILECTB.

YrJeBoaopoabl.

Aunkanbl. ['omosnoruueckuil psi ankaHoB, oOmas (Gopmynna, HOMEHKIATYpa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEaKLMK 3aMEIIEHUs, U30MEPU3ALUH, TEeTUIPUPOBAHHUS,
UUKIM3allUY, TUpOJIM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyia, HOMEHKIAaTypa U u3oMmepus. OCOOEHHOCTH CTPOEHUs U
XMMHYECKUX CBOMCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) HUKI0aaKaHoB. CrocoObl NOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['omonornueckuii psii ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/ AJKEHOB, SP°-rMOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTprueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHUSA, 3aMEIIECHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBsI3M, NoJuMepu3auuu u okucieHus. lIpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIluy Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONpsDKEHHBIE,  M30JHPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTHM  AJIEKTPOHHOTO  CTPOGHHMS W XMUMHMYECKHX CBOMCTB



conpsbKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHus 1 IPUMEHEHUE alIKaHEeHOB.

Ankunbl. ['oMonOrudeckuii psii aaKkuHOB, oOmias GopMyna, HOMEHKIATYpa U U30MEpUS.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-rHOpUAM3AIMS aTOMHBIX
opOutaneii yriepona. PuzMyecKue CBONCTBA AJIKWMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOECUHEHMS], AUMEpPU3alUd U TPUMEpU3aluU, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HUMEIOLUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBbIE peakiuu Ha TpoilHYIO CBs3b. CriocoObl
MIOJIy4EHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTudeckue yriieBo10posl (apeHsl). ['omomoruueckuii psii apeHoB, oommas popmyna,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OEH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30jJa U €ro roMOJOroB: peakluu
3aMeleHuss B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMU MPUCOEeIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEMCTBUM 3aMECTUTENEeH
B OEH30JIbHOM KOJIbIIE Ha MpHUMEpe AJKWIBHBIX PaJUKaloB, KapOOKCUIBbHOM, TMIPOKCHIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYEeCKHX
YIJ1€BOJOPO/IOB.

[Ipupoansiit ras. Ilonyrueie Hedrauble ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuyeckuil, KaTaluTudeckuii), pudopMunr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBILIJICHHOCTH U B OBITY.

I'eHeTHueckas cBsI3b MEXAY pa3IMUHBIMU KJIACCAMHU YIJIEBOJOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amemieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajlOTEHNPOU3BOJHBIE  BOJHOTO M  CIUPTOBOIO  pacTBopa Iénouyd. BsaummoneiictBue
JUTaJIOT€HAIIKAHOB C MarHueM M LMHKOM. IToHsATHE 0 MeTallIoOpraHu4ecKuxX COEJUHEHUSX.
Hcnonp3oBaHue TraloOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTANIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBPALCHUN: H3ydeHHE
¢Gu3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pPacTBOPUMOCTb),  KaueCTBEHHBIX  peakLui
YIJI€BOJOPOJOB pa3IMuHbIX KJIaccoB (0OecrBeYrBaHUE OPOMHONM MM MOJHOM BOJIbI, pacTBOpPA
[IepMaHraHaTa Kajus, B3aUMOJEHCTBHE alleTUIEHa C aMMHUAYHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauectBeHHOE OOHapy)XeHHE YTIepoAa W BOJOPOJA B OPraHMYECKHX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMJleHHe c KoJulekuusmu «Hedtb» u
«Yromb», ¢ oOpa3namMu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIMPOBAHHE MOJIEKYI
YTJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kuciopoaconep:kaiue opranu4yeckne coeJuHeHus.

[IpenensHble opHOaToMHble cnupThl. CTpoeHHE MOJEKyNl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas popmyna, u3oMepus, HOMEHKIATypa U Kiaccu(uKaus.
@u3nyecKUe CBOICTBA MPEICIBHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMHM ~ CIIUPTOB. XMMHYECKHE CBOWCTBA: pEAaKUMM 3aMEIIEHUs, JeruapaTalui,
OKHCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU ¥ HEOPraHNYECKUMU KrciaoTaMu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. [leiicTBHE 3TaHONIA M METaHOJA Ha OPraHU3M YEJIOBEKA.
CrniocoObl mosTyyeHHs U IpUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[IpocTsie 3¢upbl, HOMEHKIaTypa U uzomepusi. OcOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBONCTB.



MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKkLUUU 3aMEIICHUs, B3aUMOJEHUCTBUE C OPraHMYECKMMM W HEOPraHUYECKUMU
KHCJIOTaMM, KaueCTBEHHAsl peaklys Ha MHOroaTOMHble cnupthl. llpencraBienne o MexaHusme
peakuuii HykJeopuiIbHOTO 3aMerienus. JleficTBre Ha opranu3M 4enoBeka. CriocoObl OTydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYIbl, B3AMMHOE BIUSHUE THAPOKCOIPYMIbI U OEH30JIbHOTO Spa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KauecTBeHHbIE
peakiuu Ha QeHon. ToxcnyHocTh ¢eHosa. CrocoObl TONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonopmanbaeTHAHAS CMOJIA.

KapOoHunbHblE COEIMHEHUS — albJETUAbl M KETOHBL. ODJEKTPOHHOE CTPOECHHE
KapOOHUJIBHOW Tpymmbl. ['oMonornueckue psapl anbIerujoB U KETOHOB, obmias ¢opmyia,
n3oMepusd U HOMeHKiIarypa. Du3nyeckrue CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBa aJIbJIETHJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIeHHuEe anbJIerujos,
KaueCTBEHHbIE PEaKIMM Ha anbjaerujipl. CriocoObl MOJIyd4EeHUS M NPUMEHEHHE ajlbJAETUA0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdyeckne CBOWCTBA OJHOOCHOBHBIX
MpeelnbHbIX KapOOHOBBIX KHCIOT. BoJopoaHble CBA3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KHCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluM, peakiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
O MPOM3BOJHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrnocoObl
MOJIy4EHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxwnbie 2¢upsl. ['oMonorudeckuii psia, odmas dopmynna, U3oMepuss 1 HOMEHKJIATypa.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCIIOHN U LIEIOYHO cpefe.

Kupsl. Ctpoenue, puznueckue ¥ XUMHUYECKHE CBONCTBA >KUPOB: THAPOIU3 B KUCION U
esioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. JKupsl B pupo/e.

MBpBLI4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmiass xapakrtepucThka yriaeBoaoB. Kiaccudukamus yrieBogoB (MOHO-, IU- H
noynMcaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Odusnyeckue CBOICTBa M HaxoxkjaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3Bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U  aJbJACTUAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OposkeHue. [IpuMeHeHue TIIIOKO3bl, €€ 3HAUY€HHWE B IKU3HEACATEIHbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MaiabTO3a U JlaKTo3a. BoccraHaBnuBaronige u
HEBOCCTaHABIMBAKOIIKME aucaxapuisl. ['maponus nucaxapunoB. Haxoxaenue B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, IJIIMKOT€H W Leuitono3a. CTpoeHue MaKpOMOJEKYI
KpaxMaja, TIUKOTeHa M MeuToo3bl. Du3nueckue CBOWCTBAa Kpaxmana U IEJUTIOJIO03BL
XUMUYECKHE CBOMCTBA Kpaxmala: THAPOJIN3, Ka4eCTBEHHAs PEaKius ¢ HOJAOM. XHUMHUYECKUE
CBOMCTBA LEJITIOJIO3BI: THAPOJIN3, TOTydeHHe 3(UpoB 1euTt0a03bl. [IoHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTAIbHbIE METOJbl M3YyYEHUsl BEUIECTB M UX IMPEBpALIEHUIN: pacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJIEWCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE HTHIOBOTO
coupTa B albJeruj] Ha pacCKAIEHHOW METHON IPOBOJIOKE, OKUCIEHUE JTUIIOBOTO CHUPTA



JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anpaeruibl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakius rmunepruna
¢ ruapokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMO/ICHCTBUE
pactBopa TIIOK03bl ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 33714 TI0 TeMaM «CrupThl U peHoby, «KapOoHoBbie KHCIOTHI. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue opraHuyeckue coeJuHeHusl.

AMUHBI — OpraHMYeCKHe TMPOM3BOJHBIC aMMmmaka. Kiaccudukanus aMHHOB:
amndarrnyecKkue ¥ apoMaTHUECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeTU4HbIE. CTPOCHUE MOJICKYII,
obmas ¢opMyna, U30MepHsi, HOMEHKJIaTypa U (PU3MYECKHe CBOMCTBA. XUMHYECKOE CBOMCTBA
annpaTHISCKUX aMHHOB: OCHOBHBIE CBOWCTBA, AIKWIMPOBAHHE, B3aUMOJICHCTBHE TMEPBUYHBIX
aMUHOB C a30TUCTOM KuCI0TOU. CONTH aKHUIIaMMOHUS.

AHUJIUH — TIPEJICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. CtpoeHue anwinHa. B3aumuoe
BIIUSIHUE TPYII aTOMOB B MoJiekysie aHuianHAa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHMIIMHA.
KauectBennsie peakuuu Ha aHwiInH. CHOCOOBI TOJYYEHHS W TMPUMEHEHHE aTu(daTUYECKUX
amMuHOB. [loydeHne aHuIMHA U3 HUTPOOEH301a.

AmvuHokucHOThl. Homenkmarypa u  wu3omepusa. OTIOenbHble TPEACTABUTENH O
AMHUHOKHUCIIOT: TJIMIWH, ajdaHuH. PHU3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHMYEeCKUX COCAMHEHHWH, pEaKIus TOJUKOHICHCAIUH,
00pa3zoBaHue MENTUIHON CBS3U. brosormdeckoe 3HaUYeHWE aMUHOKHUCIOT. CHHTE3 W THAPOJIN3
TIeTITU/IOB.

benku xak npupoansle nonumepsl. IlepBuuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIU3, NEHATypalus, KaueCTBEHHBIC pPEakIUu Ha
OenKH.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YYEHHsI BEIIECTB M MX IPEBpALICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHaTypalusi OeJIKOB IIPU HArpeBaHWUM, LIBETHbIE pEeaKlIUU Ha OENKH, peuieHHe
SKCIIEPUMEHTAJIBHBIX 33Ja4 10 TeMaM «A30TCOJEp)Kalllue OPraHUYECKHE COCIUHEHUS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCIUHEHUI.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALMHU, CpeAHsass MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — NOJIUMEPU3AIU U TOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTtmacchl (monmmaTHUIIEH, MOJIUTIPOTIUJIEH,
MOJIMBUHUIIXIIOPU/I, MOJINCTUPOJL, MOJINMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noyusTIIIeHTepedTanaT). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypalibHbIe (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOTO  HazHadeHUs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIMMEPBI, OHopasiaraeMpie OJUMEDPHI).

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M MX MPEBPALICHUI: O3HAKOMJIEHUE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kayd4yKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacno3HaBaHue IJ1acCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.



Haxosxnenne MoekynsipHoi (opMysibl OPraHMYECKOTO COSTMHEHUS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAaXOXKJICHUWE MOJICKYJSPHOH (HOpMYIbI OpraHUYEcKOro
coeMHEHUsT Mo Macce (00BbEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIUHU W/ MU UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYITbI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpEJIeNICHUE JI0JIU BBIXOJA MPOJIyKTa PEAKIIUN OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l IpU M3ydyeHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHUM, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuiue ecrecTBEHHO-HAay4YHbIE TOHSATHSA: SIBICHHWE, HaydyHbBIM (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukalus, HaOMOACHHE, HU3MEpPEHUE, SKCIIEPUMEHT, MOJEIb,
MOJETUPOBAHUE.

®usnka: Marepus, aTroM, IJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKHUU
YpOBEHb, BELIECTBO, TE€JNO, 00BEM, arperaTHOE€ COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, omochepa, MeTaboINU3M, HACIEACTBEHHOCTD,
aBTOTPOQHBIH U TreTepoTpOodHBIA TUMN NUTaHUS, OpoxeHue, (HOTOCHHTE3, AbIXaHue, OeNKH,
YTJIE€BO/IbI, )KUPbI, HYKJI€MHOBbIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: monesHsle uCKOTaeMble, TOTUIHBO.

TexHosorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHaJIbl U3 HCKYCCTBECHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sAep. XUMUYECKHI 3eMeHT. M3oTonbl. CTpoeHHEe 3JEKTPOHHbBIX
000JI04eK aTOMOB, KBAHTOBBIE 4YHCIIA. DHEPreTUYECKUE YPOBHM U TMOJYPOBHU. ATOMHBIE
opourtanmu. Kiaccudukanus XuMUYECKUX 3yIeMeHTOB (S-, p-, d-, f-anmemenTtsl). Pacnpenencuue
AJIEKTPOHOB MO0 AaTOMHBIM OpOUTaNIsIM. OJIEKTPOHHbIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, 3JICKTPOHHbBIE
KOH(pUTypaluu HOHOB. DIIEKTPOOTPULIATEIIBHOCTb.

[lepuomnueckuin 3axkoH u llepuoamueckas cucrema XuUMUYECKUX dnemeHToB ..
MenpeneeBa. CBs3b mnepuoaunyeckoro 3akoHa u llepuoanueckoil CHCTEMBI XMMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUs CBOMCTB
XMUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO Tpynmam M
nepuoaam. 3HaueHue nepuoauueckoro 3akona /.M. Menneneena.

Xumuueckasi CBs3b. BuAbl XMMHYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJIMYECKas.
MexaHnu3mbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3W: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
1 JuinHa cBs3u. losapHOCTH, HANIPAaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. Bonopoanas cBsA3b. MexMONEKyIIpHbIE B3aUMOACHCTBUSI.

BanleHTHOCTP W BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHYECKMM CTPOCHHEM (Ha TpUMepe COSAMHEHUN SJIEeMEHTOB BTOPOTO
Mepuoa).



[IpencraBineHre O KOMIUIEKCHBIX —coeaMHeHusX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. Illonstue o
KOOPJMHALMOHHON XHUMUHU.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTPOEHHUsS. THUIBl KPUCTAIIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTie o aucnepcHbIx cucremax. MctuHHble pacTBOphl. [IpencTaBienre o KOUIOUAHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpAlMM pPAacTBOPOB: MaccoBas [OJsl BEILIECTBA B
pacTBope, MoJsipHas ~ KOHIEHTpauus. HacellleHHble U HEHAachILIEHHbIE  PacTBOPHI,
pactBopuMocTh. Kpucranioruapars.

Knaccudukamuss 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. |pHUBHAIbHBIC Ha3BAHUS
OTJIEIbHBIX MPEACTAaBUTEIEH HEOPraHNUYECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKklMi B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUsI MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAILECHUS SHEPruu MPH XUMHYECKHX
peakuusx. TernaoBsie YQPEKTH XUMUUECKUX peakiil. TepMOXUMUYECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOUW PEaKINH, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMOreHHbIE
U reTeporeHHble peakunu. Katanus u karanu3atopsl.

O6patumbie ©u HeoOpaTUMbIE peakIuu. XuUMHUYecKoe paBHoBecue. KoHcraHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PAaBHOBECHS:
TeMIlepaTypa, JaBjeHHe M KOHIIEHTpAalMU BEIIEeCTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[Tarense.

OnextponuTtnueckas auccouuanus. CuibHble H  cinabble  37eKTpoiauThl. CreneHb
nucconuranuu. Cpena BOIHBIX pacTBOPOB: KUCJIOTHAs, HEMTpasbHas, meno4yHas. BomxopoaHblii
nokazatenb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKuciurenb u
BoccTaHOBUTENb. [Ipoliecchl OKHCIIEHUS W BOCCTaHOBIICHHUS. BakHelline OKUCIUTENH U
BOCCTaHOBUTEIN. MeTOI 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACIIaBOB BEIECTB.

DKCIepUMEHTAIbHBIE METOJIbl U3YYEHHUS! BEIIECTB M MX IMPEBpAIICHUN: pasloKEeHUE
MEepOKCHJIa BOJOpPOJAAa B MPUCYTCTBUU KaTallM3aTopa, MOJENIU KPHUCTAJUIMYECKUX PELIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleeHUe Cpeabl pacTBOPOB C MOMOIIbIO
WHJUKATOPOB, U3yYEHUE BIUSHUS PA3IUYHBIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW peakiuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxenne HemetamwioB B Ilepuoamueckoit cucteme xumudeckux snemeHToB [I.U.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAILIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeposaa).

Bonopona. INonyyenue, gusndyeckue M XUMUYECKHE CBOMCTBA: PEaKIMU C METAUIAMU U
HEMeTaJlJlaMH, BOCCTAHOBHUTEIbHBIE CBOICTBA. [ ipuabl. TOTUIMBHEIE 3JIEMEHTHI.

lanorensl. Haxoxxaenue B mpupojie, cnocoObl moyiydeHusi, GU3MYecKue U XUMHUYECKUe
cBoiictBa. ['amoreHoBonoponpl. BaxHelmne KUCIOpOACOAEpkKAIIUE COECAUHEHMSI T'aJIOTE€HOB.
JlaGopaTopHbIe ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [I[puMeHeHne raloreHoB u
HUX COCIUHEHUN.

Kucnopon, o30H. JlaGopaTopHble M HPOMBIIIJIEHHBIE CHOCOOBI MOJyYEHUs KHUCIOPOAA.
®usznueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoia U o030Ha. OKcuipl U
MIEPOKCHIBL.

Cepa. HaxoxaeHue B MNpHUpoOJE, CIHOCOObI MONy4eHHs, (U3NYECKHE U XUMHUYECKHE
coiictBa. CepoBonopon, cynbhuasl. Oxcun cepoi(1V), okeun cepoi(VI). Cepaucras u cepHas



KHCJIOTBI U uX coiau. OCOOCHHOCTH CBOMCTB cepHOMl KuUCIOTHL IIpumenenue cepsl u €€
COCIMHECHUN.

A30T. HaxoxneHnwe B Tpupojae, CrIOCOObl TMONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIU.
Oco0OeHHOCTH CBOWCTB a30THOW KHCJIOTHL. [IpuMeHeHHe a30Ta W €ro COSJAMHCHUU. A30THBIC
yI0OpeHUsI.

®ochop. Haxoxnaenue B mpupojie, CocoObl NOMydeHHs, (PUINUSCKUE U XUMHUYCCKUE
croiictBa. Pochumer u dochun. Oxcumer docdopa, dochopHas kuciaora u €€ CoOU.
[Tpumenenne dochopa u ero coequaennii. PochopHbie yI0OpEHHS.

Yrinepon, HaxXoXIeHHWE B TpuUpojsie. AJUtoTponHbie Moaudukanuu. Dusmdueckue u
XAMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaoM. Oxcup yriepona(ll),
okcua yriuepona(lV), yrompHas kuciora u €€ coiau. AKTUBUPOBAHHBIM Yrojb, aJcOpOLHS.
Oymiepensl, rpadeH, yriIepoaHbie HaHOTpYOku. IIpumeHeHuWe MPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €r0 COCANHEHU.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MOJydyeHHs, (pU3MUecKHe U XUMHYECKHE
cBorictBa. Oxcup kpemuus(1V), kxpemHueBas KUCIOTa, CUIMKATHI. [IpuMeHeHne KpEMHHUS U €ro
coenuHeHU. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKIIA.

[Tonoxenne meramoB B [leproanyeckoil cucreMe XuMU4YeCcKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue pu3nvyeckre CBONCTBAa METAJLIOB.
[Ipumenenne metanoB B ObITY U TexHUKe. CIUIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampspkeHud MetawioB. OOmme crnocoObl  TOJydeHUs
METAJUIOB: THIPOMETAILTYPIHs, TUPOMETAIUTYPIHUsl, deKTpomeTautyprus. [lonsartue o kopposuun
MeTaioB. CocoObl 3aUTHI OT KOPPO3HH.

O6mras xapakrepuctuka MetaioB |A-rpynmer [lepmoanueckoil cUCTEMBl XUMHUYECKUX
anemeHToB. Harpuii n xanuii: monydyenue, GU3NIECKUE U XUMHYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6bmas xapakrepuctuka metawioB |IA-rpynmsr [leprogudeckoil cucTeMbl XMMHYECKHX
2JIeMEeHTOB. Maruuii M KaiblMii: mojydeHue, (U3UYECKue U XUMHUYECKHE CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI M CIOCOOBI €€ yCTpaHEeHHUS.

AntoMuHMIL: ToNydyeHue, GU3NYECKUe U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coeauHeHuil. AM@oTepHble CBOWCTBA OKCHUJA W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIEKCHI aJIFOMUHMSL.

OOmas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

du3nueckue ¥ XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMAaThl, UX OKHUCIWUTEIHHBIC CBOWMCTBA.
[Tonyyenue u npuMeHEHUE XpoMa.

®u3znueckue M XMMHYECKHE CBOWCTBA MapraHua M €ro coeauHeHui. Baxneiue
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar xanus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

du3nyecknue 1 XMMUYECKUE CBOMCTBA )Kelle3a U ero coequHeHni. OKCHUabl, THAPOKCUIBI U
conu xxene3a(ll) u sxeneza(lll). [Tonyuenue u npumeHeHue Kejae3a U €ro CIIaBOB.

dusnyeckrue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHuil. [lonyyenne u npumenenue
MeJIU U €€ COCITMHECHUN.

[uuk: momyyeHue, (pu3nUecKue U XUMUUYECKUE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCHUA
Y TUAPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne MHKa U ero coeMHEHU.



OKCIIEpUMEHTAIBHBIE METOJbl HW3YYCHHS BEIIECTB M WX MPEBpPALICHUI: H3yd4CHHE
00pa3IloB HEMETAIOB, TOpeHHe cephl, docdopa, keneza, MarHUs B KUCIOPOJE, H3yYCHHE
KOJUIeKIIMK «MeTayulbl ¥ CIUTaBb», B3aUMOJICHCTBUE MIEIOYHBIX M IIEJI0YHO3EMEIbHBIX
METaJUIOB C BOJOH (BO3MOXHO HCIIOJB30BAaHME BHJICOMATEPUAIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJe3a ¢ paCTBOPAMH KHCJIOT U IIEJ0Yeid, KaYeCTBEHHBIC PEaKIIMU HAa HEOPraHMYECKHE aHUOHBI,
KaTHOH BOJIOPOJa M KaTHOHBI METAJJIOB, B3aUMOJICHCTBUE THAPOKCHIOB ATIOMUHUS U ITUHKA C
pacTBOpaMu KHCJIOT W HICNIOYEH, pelieHNe 3KCIIEPUMEHTAIBHBIX 33/a4 10 TeMaM «[ aloTeHbI»,
«Cepa u e€ coeuHeHHs», «A30T U Gochop U UX COeTUHEHHS», «MeTauIbl TIaBHBIX TOATPYIIID,
«MeTautel TOOOYHBIX ITOITPYIIID.

XUMHUS U )KU3Hb.

Ponp xumMum B 00ecrieueHNN YCTOWYMBOTO Pa3BUTHS delloBedecTBa. [oHITHE 0 HaydHBIX
METOJIaX IIO3HAHWS W METOJOJIOTHH HAyJHOTO HWCClenoBaHus. HaydHble TPHHIIHMITEI
OpraHu3aIui XUMHUYIECKOTO TPOM3BOACTBA. [IpOMBIIIIICHHBIE CIOCOOBI TIOMYYSHUST BAKHEHIIINX
BelIecTB (Ha mpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOW KHUCIOTHI, MeTaHoia). [IpoMbInuieHHbIE
CTIOCOOBI TIOJYYEHHUS] METAJUIOB M CIUIABOB. XMMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpensl H
€ro mocyieaAcTBus. Posib XuMuu B 00€CTICUCHUH YHEPTETHIECKOM 0€30MMacHOCTH.

Xumus ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuia WMCIONB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. PoIb XUMUU B pa3BUTHH MEAWITHHEL.

XVMUS TIUIIA: OCHOBHBIE KOMIIOHEHTBI, TTUIIEBBIE T00aBKU. Pois XuMuu B oOecnieueHnn
MUIIEBOM 0€30TaCHOCTH.

Kocmernueckne u mapdromepHbsie cpeactBa. beitoBas xumus. [IpaBuia Ge3omacHOTO
WCI0JIb30BAHUS MTPenapaToB ObITOBOM XMMUU B MOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (IIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHvecKue U MUHEPATIbHBIC yI0OpEHNS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPackKH, CTEKJIO, Kepamuka. Matepuaibl
JUI 3NEeKTpoHUKU. HaHoTexHoaorum.

Pacuérnble 3agaun.

Pacuérbl: macchl BemiecTBa MM 00bEMa ra3oB [0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00bEMA, KOIMYECTBA
BEIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO U3 BEIIEeCTB HMMEET MpHUMECH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTa pEeaKkiuu, €Cd OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
omnpene€HHON MAacCOBOM J10JIe pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOIYKTa PEAKIHH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsETCS Yepe3 UCIOIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, PUHATHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBJICHHME, HAay4dyHBIH (DakT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKalus, TMePUOJAUYHOCTb, HaONIOJIEHUEe, HW3MepeHHe,
AKCIEPUMEHT, MOJIeJIh, MOJCITUPOBAHHUE.

@duznka: Martepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PaTUOAKTHBHOCTh, MOJIEKYNIa, SHEPTreTHYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJACATbHBIA Ta3, (U3NYECKUE BEIUYUHBI, CIUHUIIBI
HU3MepeHusi, CKOPOCTh, DHEPTHs, Macca.



buosorus: kierka, opraHusM, OJKocHcTeMa, Ouocdepa, MeTabOJIM3M, MakKpo- U
MUKPOJIEMEHTbI, OCNIKU, >KUPBI, YIJIEBOJbI, HYKICHHOBBIC KHUCIOTBHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIICCTB U MIOTOK SHEPTHU B IKOCHCTEMAX.

['eorpadusi: MuHEpasbl, FTOPHBIC TIOPOJIBIL, TOJIC3HBIC UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorns: XuMmdecKas MNPOMBINIJICHHOCTb, MCTAJUIYPIrus, CTPOUTCIBHBIC MaTCpUaJIbl,
CEIIbCKOXO3SMCTBEHHOE TPOU3BOJICTBO, TIIMIIEBAs MPOMBIIUICHHOCTh, (hapMalieBTHYeCcKasl
IMPOMBIIIJICHHOCTD, IMPON3BOACTBO KOCMETHYCCKHUX Inpemnaparos, IMPONU3BOACTBO
KOHCTPYKIIMOHHBIX MarepurajioB, OJICKTPOHHAsA IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOT'NH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YJAIOIIMMHUCS POCCHICKON TPakIaH CKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUS, IKOJIOTUYECKON KYJIBTYPHBI; CIIOCOOHOCTh CTaBUTH IIEJIU U CTPOUTDH KU3HCHHBIC
IIJTaHBbI.

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

JIngHOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpPaKaroT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATEbHBIX 3a/1a4, BHITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

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

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHSA K MCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

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

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

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



coONrofieHHs MpaBWJI OE30TACHOTO OOpaIeHUs] ¢ BEMIECTBAMHU B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

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

OCO3HAHUS TOCJECACTBUN U HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJSICHUS aJTKOTOJIA,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

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

YCTAaHOBKM HA AaKTMBHOE Y4YacTHUE€ B PEIICHWU TMPAKTUYECKUX 3a/lad COLUAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

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

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIMBHIYAIBHOW TPaeKTOpPHUH OOpa3oBaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH II€JIECOOOPA3HOTO OTHOIIEHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

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

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKEHUM XUMUHU ISl PEIICHUST BOTIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

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

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

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

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

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJI0CTHOTO MPECTaBICHUS 00 OKPYKaOIIeM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBICHHOCTH U BKHOW POJHM B CO3JAaHUU HOBOW 0a3zbl MaTepuaIbHON
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaKJOTO 4JeHa
00I111eCTBA;

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



aHanM3a U OOBSCHEHMS SBJICHUI OKPYXKAIOIIErO0 MHpa M MPOMCXOJSAIINX B HEM HM3MEHEHU,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

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

MHTEpeca K NO3HAHMIO, UCCIIEI0OBATEIbCKON IEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuyHbiX cdepax mpodeccHoHATBHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeAMeTHbIE) 0OLIeHAYYHbIE TTOHITHS, OTPaXKaroIIHNe EeJI0CTHOCTh HAyYHOUM KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNEe, HAOIOIeHUE, N3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

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

CMOCOOHOCTh ~ OOYYaIOMIMXCS ~ WCIOJIb30BaTh ~ OCBOCHHBIC — MEXKIUCIMIUTHHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4eOHBbIC JCHCTBHS B TMO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JICHCTBHSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

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

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

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITUS I 00BICHEHUS OTJCNbHBIX (DaKTOB U SBJICHUH;

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

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHs] B PACCMATPUBAEMBIX SBICHHSIX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

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



XUMUYecKass (QopMylia, YpaBHEHHE XUMHYECKOM peakuud — TPU PELIICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METO/I0OB HAYYHOI'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

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

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GOopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UpPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHUIOB W (OPM MPENCTaBICHUS, KPUTHYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

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

MPUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

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

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa MpH paboTe ¢ XUMHUYECKOM
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXK/1aeMOIl TEMBI B X0/I€ JUAJIOTA U/UIIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTENLHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIKX COBMECTHO CO CBCEPCTHHUKaMH IIpU  BBIIIOJJHCHUU XHMUYCCKOT'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI TIO0 pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS MO3UILIUN B XOJ€ O6CY)K,Z[€HI/I$I 1 0OMeHa MHEHHSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITEIIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO NIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JICHCTBHI MPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CIOCOO MX pEIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTPaMMbl IO XMMHU Ha YriayOnEHHOM ypOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHUs BKIIOUAIOT CrelupUYecKrue I yueOHOTro mpeaMera
«XUMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA U IPUMCHCHHIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHSI Kypca «OpraHudecKasi XUMHUSD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEJICTABICHUI: O MeCTe W 3HAYCHHH OPraHMYeCKOW XUMHH B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBOM O€30MacCHOCTH, B Pa3BUTUH
MEIUIUHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHKOB SHEPrHH, B OOECIICYCHHUU
paIMOHAILHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYPhI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJATaIOIIHNE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SApPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, WOH, MOJICKyJia, BaJCHTHOCTb, AJIEKTPOOTPHUIIATCIBHOCTh, CTEIICHb OKHUCIICHHUS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHas W MPOCTPAHCTBEHHas (T€OMETpUYecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpraHMYECKUEe COCTUHEHHs, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTPOCHHUS
oprannueckux BemecTB A. M. bByrnepoBa, 3akoH CcOXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKHX SBICHHM;, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAaHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHUBHBIA H
Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronorndeckue cBeneHUss O CBOWCTBAX,



COCTaBe, MOJYYCHUH 1 0€30MaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY
U TPAKTHYECKOM JIEATEIbHOCTU 4YEJIOBEKAa, OONIMX HAYYHBIX MPUHIHUIIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAaHOJA, IEPepadOTKN HePTH);

chOpPMHUPOBAHHOCTh ~ YMCHH:  BBISBISATH  XapaKTEpPHbIE  MPU3HAKK  TOHSITHIA,
YCTaHABIUBATbUX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME TMOHSATHUS MPH ONMUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUI;

c(OPMHUPOBAHHOCTH YMEHHIA:

KCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJII COCTABICHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIIETHBIX) POPMYIT OPraHUIECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHHUS XMUMHYECKHUX PEAKIUA H  PACKPBIBaTh MX  CYIIHOCTB:
OKUCITUTEIHHO-BOCCTAHOBUTENILHBIX ~ PEAKIM  MOCPEJCTBOM  COCTABJICHHUS  DJIEKTPOHHOTO
OaaHca HJTUX peakiui, peakluii HOHHOTO OOMeHa MyYTEM COCTaBJIEHUS UX TIOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBIIMBATh MOJIETM MOJIEKYJ OPraHUYeCKUX BEIIECTB JJIA WUIIOCTpAIlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHUH: YCTaHABINBATH MPUHAIC)KHOCTh H3YUYEHHBIX OPTraHUIECKUX
BEIIIECTB IO WX COCTaBY M CTPOCHUIO K OMpPEeTEHHOMY KJIacCy/Tpymre COeqMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUISL  OTHEJBHBIX TPEJCTaBUTENEH OpraHWYeCKUX BEIIECTB (ITWJICH, AalleTUJIeH, TOIYyo,
TJIMIEPHUH, JTHJICHTJIMKOJb, (eHos, (GOpMaNbIETHA, areTalIbACTH I, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAasl KHCJIOTa, CT€apUHOBAs, OJICMHOBAs, MAJbMUTHHOBAS KHCJIOTHI, TJIWIIWH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUJL, U30IPEH, XJIOPOIPEH, CTUPOI U JIPYTHUE);

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

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYEeCKHX
BemecTB A. M. bytiepoBa ayis 0ObsICHEHHSI 3aBUCUMOCTHA CBOMCTB BEIIECTB OT MX COCTaBa H
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3NIUYHbIX KJIACCOB OPTaHNYECKUX BEIIECTB!
QJIKQaHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJWEHOB, AJIKHMHOB, apOMaTHYECKHX YIJIEBOJOPOIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WUIIOCTPUPOBATh T'EHETHUYECKYI0 CBSI3b MEXIYy HHUMH YpPaBHEHUSIMH COOTBETCTBYIOILIHX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

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

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MpPUMEHEHUE
MPOIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJAJICHUS CHUCTEMOW 3HAHUN O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUSI — HAONIOIEHWH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (peallbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMHUPOBAHHOCTh ~ yYMEHUS  MPHUMEHATHOCHOBHBIE  OMNEpAIlMM  MBICIUTEIHHOU
NEeSITeNFHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMATH3aIUIO, BBISBICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI 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: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHUYECKOU CbOpMYJH)I BeIIeCTBA IO MU3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TIOCIIEACTBUS OBITOBOH W TPOU3BOACTBEHHOW JESITEIHHOCTH
YEJIOBEKa, CBS3aHHOM ¢ TepepabOTKON BEIIECTB, MCIOJb30BATHIIOJYUCHHBIE 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 CBOWCTB OpPraHN4YCCKUX BCIICCTB, KAYECCTBCHHBIC pCaKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHreM TMpaBuil  0e30MacHOTO  oOpalleHuss C BellecTBaMH U JJaOOPaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00pa3HOr0 TOBEACHHS 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 cMbich nokazarens [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
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-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 W HEOpraHUYecKas XUMHS
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 PELICHUM MPOOIEM KOJIOTHYECKOH,
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 0OOO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPHPOTHON CPEE;

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



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSHHSI aTOMa, THOpHIU3aIUs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKas pEIIETKA, XUMHUYECKass PEaKlus, PacTBOp, AIEKTPOJIMUTHI, HEIIECKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakiuy, XUMHUYECKOE pPAaBHOBECHE; TEOPUU M 3aKOHBI (TEOPUS]  DICKTPOIUTHUYECKOM
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUMN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MX
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 NEATETLHOCTH YeIOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

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

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

c(hOpMUPOBAHHOCTHh YMEHHUS OTIPEEISTh BaJICHTHOCTh M CTETICHh OKUCIICHHUS XUMHUYSCKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3U W THUIA KPUCTAUTMYECKOW PEmETKH, OOMEHHBIM M JIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JUYHBIM MPU3HAKAM (YUCITy M COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PACKpbIBATh 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 nepuonoB Ilepuonnueckon cucremsr .M.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBSICHATH3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB XHMHUYECKHX DJIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



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

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

C(OPMHUPOBAHHOCTE yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
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 Bo3aencTBUi (npunnui 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
MIPOMBIIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

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

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATh B3aUMOCBS3b XUMHUECKUX 3HAHUH C MOHATUSMU 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 PacCTBOPE» U «MOJISIpHAsi KOHIIGHTpAI[Us»; MacChl BelllecTBa WM o0bEMa 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 AUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BELIECTBA)
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;

chOpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUUN
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Yy4YeHHUE BIUSHUS pPa3INYHBIX (AaKTOPOB HAa CKOPOCTh XHMHUYECKOW pEaKINH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMSA, MPEACTaBIATh B pa3IMyHOM (opMe pe3ynbTaThl 3KCIEPUMEHTA,
AaHAJIM3UPOBATh U OLICHUBATBUX JTOCTOBEPHOCTS;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBIMOJHEHNUIO JTAOOPATOPHBIX XMMHMUYECKHX OIBITOB, SKOJOTHYECKU LEIeCO00pa3HOro
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 ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoil wuH(pOpMarmu, WHTEpHET W Apyrue), KPUTUYCCKH aHAIM3HPOBATHXUMUYCCKYIO
nH(popMaLHIo, mepepadaThiBaTheé W HMCIOJIH30BAThB COOTBETCTBHUHU C IMOCTABJICHHOUW y4eOHOM
3a/1a4uen.
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KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1.Teopernyeckne 0OCHOBbI XMMUM
. bubnuoreka [{OK:
Crtpoenue atoma. [lepuoanydeckuii 3aKoH
https://m.edsoo.ru
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
senmentos J1. 11, Mereneesa bubmmorexa POIII:
nemeHnToB [[. 1. Menneneen
8 https://resh.edu.ru
bu6moreka [IOK:
Crpoenue BeriecTBa. MHOrooOpasue https://m.edsoo.ru
12 11 1
BEIIIECTB bubnuorexa POIIIL:
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edso0.ru
1.3 X 19 1 3
FIMITAPCIIC peartntd bubmuorexa POIII:
https://resh.edu.ru
Hroro no pazgeny 39
Paznen 2.Heoprannyeckasi XuMus
bubmuoreka [{OK:
https://m.edsoo.ru
2.1 H 31 1 3
CMETAILTH bubmuorexa POIII:
https://resh.edu.ru
b K:
2.2 Mertansl 23 1 2 nommorexa 1O

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubGaunorexka POILI:
https://resh.edu.ru

Uroro no pazgeny 54
Paznen 3.Xumus u :KM3HL
bu6mmoreka [IOK:
31 MeToAbI TIO3HAHUS B XUMHUN. XAMUS U 9 https://m.edso0.ru
' KU3HB Bubnuorexa POIII:
https://resh.edu.ru
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie U3y4deHusi | oOpazoBaTejbHbIE
padoTsbI padoThbI pecypebi
. bubnuoreka [{OK:
[IpenMer u 3HaYCHHE OPTaHUICCKON
XUMHMH, IIPEACTABIEHHE O MHOTO00Pa3uu 1 Mtps://m.eds00.1
’ N bubnuorexa POIII:
OpPTaHWYECKUX COCTMHCHUN httos://resh.edu.ru
DNEeKTPOHHOE CTPOEHHUE aToMa yriiepoja Bubmorexa LIOK:
(oCHOBHOE ¥ BO30YKIEHHOE COCTOSIHHS). 1 itps://m.eds00.1u
BanenTHble BO3MOKHOCTH aToma yriepoja bubamorexa PILLL
https://resh.edu.ru
XUMHUYECKasi CBSI3b B OPraHMYECKHUX bubnuoreka [{OK:
COeMHEHUAX. MeXxaHn3Mbl 00pa3oBaHUs 1 https://m.edsoo.ru
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa bubnuorexa POIII:
cBsi3ei https://resh.edu.ru
bu6mmoreka [IOK:
Teopust CTpOEHHS OPraHUYECKUX 1 https://m.edso0.ru
coenunenuii A. M. byrneposa bubnuorexa POIII:
https://resh.edu.ru
Buael uzomepun: CTpykTypHas, bub6nuoreka LIOK:
POCTPAHCTBEHHAS. DIIEKTPOHHBIE 1 https://m.edso0.ru
3¢ deKTh B MOJIEKYIaX OPraHUYeCKUX bubnnorexa POII:
COEIMHEHUI https://resh.edu.ru
[IpencraBnenue o KiIaccuGpUKaIN U 1 bubnmoreka [{OK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

cucremarnyeckas Homenkiatypa (IUPAC)

https://m.edsoo.ru

OPraHUYECKHUX BEIIECTB bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

7 Kiaccudukarus peakiuii B OpraHu4ecKoit https://m.edsoo.ru

XUMUU bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

g Cuctemaru3zais 1 0000IIeHHe 3HAHUHN TI0 https://m.edsoo0.ru

TeMe bubnuorexa POIII:
https://resh.edu.ru

AJKaHBI: TOMOJIOTHYECKHH psiJl, oO1as bu6mmoreka [IOK:

9 dbopmyia, HOMEHKJIaTypa u H30Mepus, https://m.edsoo0.ru
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE bubmuorexa POIII:

CTPOCHHE MOJIEKYIT https://resh.edu.ru
bu6mmoreka [IOK:

10 dusnyecKkrue 1 XAMUYECKUE CBOCTBA https://m.edsoo.ru
aJIKaHOB bubnuorexa POIII:
https://resh.edu.ru

HaxoxaeHue ankaHoB B IpUPOJIE Bubmiorexa LIOK:

11 Cnocog[m HOJIYYEHHUS U II I:/n\fel-?el;ne htips://m.eds00.1u

IKAHOB i P bubmuorexa POIII:
https://resh.edu.ru

Huknoankansl: o0mas Gpopmyrna, bubnuoreka [{OK:

12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH https://m.edso0.ru
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI bubnunorexa POII:
MOJTy4EeHHUs U IPUMEHEHUE https://resh.edu.ru

13 Pemrenne pacu€THbIX 3a1a4 Ha bu6mmoreka LIOK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

oTpeieNIeHUue MOJICKYISIPHON (DOPMYIIBI
OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM
IIOJIIM aTOMOB 3JIEMEHTOB, BXOISIINX B €I0
coctaB. Cucremaruzanus 1 0000I1eHne
3HAHUH 110 TEME

https://m.edsoo.ru
bubGaunorexka POIII:
https://resh.edu.ru

AJIKEHBI: TOMOJIOTUUECKH psJl, oO1as

(dhopmyIia, HOMEHKIIATypa, JCKTPOHHOE H bubmrorexa LIOK:
14 NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL. Mtps://m.eds00.1
CTpyKTypHas U IIUC-TPaHC-U30MEPHS bubnuorexa POILL:
https://resh.edu.ru
aJIKCHOB
bu6mmoreka [IOK:
15 dusnyecKre ¥ XMMHYECKHE CBOICTBA https://m.edso0.ru
ankeHoB. [IpaBuino MapkoBHHKOBA bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
16 CriocoObI MoNTyYeHHS U IPUMCHEHNE https://m.edsoo0.ru
AIIKEHOB bubnuorexa POIII:
https://resh.edu.ru
[IpakTuueckast padota Ne 1 mo teme bubmmorexa LIOK:
17 "TTosly4eHue STUICHA U U3YYEHHUE €O hifps://m.eds00.1u
e bubanorexa POII:
cooucts https://resh.edu.ru
N bubmuoreka [{OK:
Pemenne pacy€THbIX 337124 HA
18 oTmpeseNieHue MOJIEKYIIPHON (GOPMYIIBI htips://m.eds00.1u
bubmuorexa POIII:
OpPraHHYECKOTo BEIIecTBa https://resh.edu.ru
19 AJKaJIueHbl: CONPSHKEHHBIE, bu6mmoreka LIOK:

HU30JIMPOBAHHBIC, KYMYIIMPOBAHHBLIC.

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Oco0eHHOCTH AEKTPOHHOTO CTPOCHUS bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX https://m.edsoo.ru

JIMEHOB bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

1 CriocoObI MoNTyueHHs U IPUMEHEHNE https://m.edsoo0.ru

AJKAIUEHOB bubnuortexa POIII:
https://resh.edu.ru

AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as bu6mmoreka [IOK:

27 (bopmyta, HOMEHKIIATypa, SIEKTPOHHOE U https://m.edsoo.ru

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, bubnuorexa POIII:

(bu3nyecKkre CBOWCTBA https://resh.edu.ru
bu6mmoreka [IOK:

23 XUMHUECKHE CBONCTBA aIKHHOB tps://m.eds00.1u
bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

24 KauecTBeHHbIE peakliii Ha TPOMHYIO CBSI3b hifps://m.eds00.1u
bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:

o5 CnocoObl TOJTy4eHUs! 1 IPUMEHEHHE https://m.edsoo.ru

AIIKWHOB bubmuorexa POIII:
https://resh.edu.ru

26 Pemenue 3aga4: pacu€rsl 110 ypaBHEHUIO bubnmoreka [{OK:

XHUMHUYECKOU pCaKkuuun

https://m.edsoo.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubaunorexka POILI:
https://resh.edu.ru

bu6mmoreka [IOK:
27 CucremaTu3aius 1 0000IIeHHE 3HAHUH 110 https://m.edso0.ru
TeMe bubmmorexa POIII:
https://resh.edu.ru
ApeHbI: TOMOJIOTHYECKHH psif, 00Ias
q)gpMyna, HOMEHKJIAaTypa. I;J'ileKTpI(I)IHHOG u bubmrorexa LIOK:
28 HNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT Mtps://m.eds00.1
OeH30J1a ¥ TOTyoJIa, UX (PU3UIECKUE bubnwotexa POILL:
. YO https://resh.edu.ru
CBOMCTBa
bu6mmoreka [IOK:
XUMHUYECKHE CBOWMCTBA apEHOB: PEaKIMU https://m.edsoo.ru
29
3aMenIeHUs bubmuorexa POIII:
https://resh.edu.ru
. bu6mmoreka [IOK:
XVWMHUYECKUE CBOWCTBA apPCHOB: PEAKIIHH
30 MPUCOCTUHCHHMS, OKUCIICHUE TOMOJIOTOB hitps://m.edse0.u
Serzona bubnmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
31 Oco0eHHOCTH XMMHYECKHUX CBOMCTB https://m.edso0.ru
CTHpOJIa bubnuorexa POILI:
https://resh.edu.ru
N bubmuoreka [{OK:
Pemienune pacuéTHbIX 3a/1a4 Ha
32 olpeielieHne MOJIEKYIIIpPHON (OPMYIIBI tps://m.eds00.1W
bubnuorexa POIII:
OpPraHHYECKOTo BEIIecTBa httos://resh.edu.ru
33 CriocoOblI MONTy4eHus: apeHOB bubnmoreka [{OK:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru
bubGaunorexka POIII:
https://resh.edu.ru

34

[IpuMeHeHue apeHoB.

bu6mmoreka [{OK:
https://m.edsoo.ru
bubmuorexka POILI:
https://resh.edu.ru

35

I'enermueckas cBSI3b MCXKAY pa3IMdYHbIMU
KjracCaMH yrji€eBoa0opoa0oB

bu6mmoreka [IOK:
https://m.edso0.ru
bubnuorexa POIII:
https://resh.edu.ru

36

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peaKIui.

bu6mmoreka [IOK:
https://m.edso0.ru
bubnnorexa POIII.
https://resh.edu.ru

37

CucreMaruzanys 1 0000IeHrEe 3HAHNUI 110
TeEME

bu6mmoreka [{OK:
https://m.edsoo.ru
bubanorexa POII:
https://resh.edu.ru

38

ITpupoansblii ras.

bu6mmoreka [IOK:
https://m.edso0.ru
bubanorexa POIII:
https://resh.edu.ru

39

HOHYTHLIC He(bTHHBIe ra3bl

bubmuoreka [{OK:
https://m.edsoo.ru
bubaunorexa POII:
https://resh.edu.ru

40

KaMmeHHBI# yroib U MpOyKThl €ro

bu6mmoreka LIOK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

nepepadboTKH https://m.edsoo.ru
bubanorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edsoo0.ru
41 H 8 .
edThb U criocoObI €€ epepaboTku P ——
https://resh.edu.ru
bubmmoreka [{OK:
42 [TpumeHeHre TPOIYKTOB MepepaboTKu https://m.edsoo.ru
HedTH bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
43 ['eHeTnveckas CBS3b MEKIY Pa3InIHBIMU https://m.edsoo.ru
KJIacCaMH YIJIEBOJOPOJIOB Bbubanorexa POIIL:
https://resh.edu.ru
[anoreHonpoun3BoaHEIE YIIIEBOIOPOIOB: bubmorexa HOK:
44 KT OHH(I))G CT oIe[HI/Ie'yreaK P?H P https://m.eds00.u
3aMe peHI/I}I rancI:reHa P bubmoreia PIIII:
m https://resh.edu.ru
bu6mmoreka [IOK:
45 JleiicTBHE 1IEI0YEH Ha https://m.edso0.ru
rallOreHIIPOU3BOIHEIE. bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
46 BzanMopelicTBie qUrajgoreHaakaHoB C https://m.edso0.ru
MardmeM M IIHHKOM bubnuorexa POIII:
https://resh.edu.ru
47 Cucremaru3zanus 1 0000IICHUE 3HAHUH 110 bubmuoreka [{OK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

pazneny "VYrieBoaopoasr"

https://m.edso0.ru

bubanorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
48 KontposbHas paboTa o reme https://m.edsoo.ru
"VYrneBoaopo st bubnuorexa POILI:
https://resh.edu.ru
II :
e e
49 CTPOEHHE MOJIEK JII) IJ/II;OMICH us P https://m.eds00.u
op eHITATVDA Y elcc o pa ’ Bubmauroreka POIII:
HOMEHKJIAT KnaccuhuKaIms
pa, 10 HI https://resh.edu.ru
(uznueckue cBoicTBa
50 Pemrenne THIOBEIX 3a7a4
bu6mmoreka [IOK:
XUMHUYECKUE CBOMCTBA MPEACTbHBIX https://m.edsoo.ru
51
OJHOQTOMHBIX CITUPTOB Bbubanorexa POIIL:
https://resh.edu.ru
bu6mmoreka [IOK:
CriocoObI MONyYCHHS U IPUMCHEHNE https://m.edsoo0.ru
52
OJTHOAQTOMHBIX CITUPTOB bubGaunorexa POIIIL:
https://resh.edu.ru
IIpocthie 3(hupbl: HOMEHKIATYpa U bubmorexa HOK:
53 I/ISIZ)MG ust OC(I;)6C-HHOCTI/I (1)I/I3I?IIEGCKI/IX u htfps://m.eds00.1u
XI/IMI/I‘IpeCK;IX CBOJCTB bubmorexa PIIII:
https://resh.edu.ru
MHOroaToMHBIE€ CIUPTHL; STUIECHIIIUKOIE bubmorexa HOK:
54 PTR: ' https://m.edsoo.ru

nux (pI/IBI/ILICCKI/IC U XUMHYECKHE CBOMCTBA

buGaunorexa POIILI:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

55

CriocoObI MOJTyYeHUsT STHIICHTTUKOJISL.

bu6mmoreka [IOK:
https://m.edso0.ru
bubmmorexa POII:
https://resh.edu.ru

56

I'muuepun.

bubmmoreka [{OK:
https://m.edso0.ru
bubmuorexka POIII:
https://resh.edu.ru

57

HpI/IMeHeHI/Ie MHOTI'0aTOMHBIX CITMPTOB

bu6mmoreka [{OK:
https://m.edsoo.ru
bubmnorexa POIII:
https://resh.edu.ru

58

deHoJT: CTPOSHUE MOJICKYITBI, (PU3UYECKUE
CBOMCTBA.

bu6mmoreka [IOK:
https://m.edso0.ru
bubnnorexa POIII.
https://resh.edu.ru

59

ToxcuunocTh Qenona

bu6mmoreka [{OK:
https://m.edsoo.ru
bubanorexa POII:
https://resh.edu.ru

60

XuMH4ecKue cBocTBa (heHoIa

bubmuoreka [{OK:
https://m.edso0.ru
bubanorexa POIII:
https://resh.edu.ru

61

Crnioco6bl nosryyeHus

bubmuoreka [{OK:
https://m.edsoo.ru
buGaunorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

[TpakTudeckas padorta Ne 2. Pemenue Brbmrorexa LIOK:
62 OKCIIEPUMEHTAIBHBIX 337124 10 TEME hitps://m.edsoo.1y
"Crimpet 1 perom” bubanorexa POIII:
https://resh.edu.ru
bubmmoreka [{OK:
https://m.edsoo.ru
63 [Ipumenenne peHona EnGorexa POILIL:
https://resh.edu.ru
bu6mmoreka [IOK:
64 Cucremaruzanys 1 06001IEeHne 3HAHNUN 110 https://m.edsoo.ru
TeMe bubmmorexa POIII:
https://resh.edu.ru
AJNbIIETU/IBI U KETOHBI: JIEKTPOHHOE bu6mmoreka [IOK:
CTpOEHHE KapOOHUIIBHOM TPYIIIIBL; https://m.edsoo.ru
65
TOMOJIOTUYECKHE PsJIbI, 001Ias popmya, bubnuorexa POIII:
HM30MEpHs ¥ HOMEHKJIaTypa https://resh.edu.ru
bu6mmoreka [IOK:
66 AJIbJIETHIBI ¥ KETOHBI: (PH3HUECKUE https://m.edsoo.ru
CBOICTBA; peaKkIuy MPUCOCTUHEHUS bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
67 Peakuuu OKUCIEHNS U KAYECTBEHHBIE https://m.edsoo.ru
pE€aKkiuy aIbJETUIOB U KETOHOB bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
68 CriocoOBlI MONTyueHus allbJICTHI0B https://m.edsoo.ru

buGaunorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

69

CriocoObI ITydeHHSI KETOHOB

bu6mmoreka [{OK:
https://m.edsoo.ru
bubmuorexka POILI:
https://resh.edu.ru

70

OAHOOCHOBHBIE MPE/IeNIbHbIE KAPOOHOBBIE
KHUCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKY

bu6mmoreka [IOK:
https://m.edso0.ru
bubmuorexa POIII:
https://resh.edu.ru

71

N3omepust KapOOHOBBIX KHCIIOT

bu6mmoreka [IOK:
https://m.edso0.ru
bubnuorexa POIII:
https://resh.edu.ru

72

dusndeckre CBOMCTBA KAPOOHOBBIX KUCIIOT

bu6mmoreka [{OK:
https://m.edsoo.ru
bubnnorexa POII:
https://resh.edu.ru

73

Homenknarypa kapOOHOBBIX KUCIIOT.

bu6mmoreka [{OK:
https://m.edsoo.ru
bubanorexa POII:
https://resh.edu.ru

74

XHUMHUYECKHE CBOMCTBA MMpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

bubmuoreka [{OK:
https://m.edso0.ru
bubanorexa POIII:
https://resh.edu.ru

75

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCJIOTBI

bubmuoreka [{OK:
https://m.edsoo.ru
buGaunorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

bu6mmoreka [IOK:

https://m.edsoo.ru

7 M

6 HOTOOOpa3ue KapOOHOBBIX KHCIOT N R——

https://resh.edu.ru
Oco0EeHHOCTH CBOWCTB: HEMPEIEIbHBIX U bubnuoteka [JOK:

77 apoOMaTHYECKUX KapOOHOBBIX, https://m.edsoo0.ru
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubnuorexa POII:

KHUCIIOT. https://resh.edu.ru
bu6mmoreka [{OK:

78 [MpeacTaBuTeNIN BHICHIUX KAPOOHOBBIX https://m.edsoo.ru
KHCJIOT bubmuorexa POII:

https://resh.edu.ru
bu6mmoreka [IOK:

29 [TousiTHE 0 MPOMU3BOIHBIX KAPOOHOBBIX https://m.edsoo.ru
KHCJIOT bubnuorexa POIII:

https://resh.edu.ru
bu6mmoreka [IOK:

80 CriocoOsl mory4eHus: KapOOHOBBIX KUCIOT hifps://m.eds00.1u
e P bubnuorexa POIII:

https://resh.edu.ru
bubnuoreka [{OK:

https://m.edsoo.ru

81 I1

PHMEHEHHE bubnnorexa POIII:

https://resh.edu.ru
CrnosxHble 3(hUpbl: TOMOJOTHUYECKUH PSII, bubmuoreka [{OK:

82 oOmas (opmyna, u3o0Mepus U https://m.edsoo.ru
HOMEHKJIaTypa bubnunorexa POII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

bu6mmoreka [IOK:
o https://m.edsoo.ru
83 dusnueckue cBOMCTBa HPUPOB Ertmiorexa PILL
https://resh.edu.ru
bubmmoreka [{OK:
o https://m.edsoo.ru
84 XuMHYecKkue cBoicTBa 3pupoB P ——
https://resh.edu.ru
Pemrenne pacy€THbIX 3a7a4: IO YPAaBHEHUIO bubnuoreka [{OK:
85 XAMHYECKOH peaKilnu, Ha OTpe/IelICHUE https://m.edsoo.ru
MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO bubnuorexa POIII:
BeIlleCTBa https://resh.edu.ru
[Ipaktrueckas padota Ne 3. Permenue BH6H_HOTeKa LOK:
86 OKCIIEPUMEHTAIBHBIX 33724 [10 TEME https://m.eds00.u
"Kap6oHnoBsie kuciaotel. CrioxxHbIe d3GUpH" bubmmorexa PO
https://resh.edu.ru
bu6mmoreka [{OK:
g7 PelieHe 3axa. https://m.edsoo.ru
bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
88 Xupsr: crpoenue, GU3NIECKUE U https://m.edsoo.ru
XUMHUYECKHE CBOMCTBA (TUAPOJIN3) bubnuorexa POILI:
https://resh.edu.ru
Oco0OeHHOCTH CBOMCTB JKHUPOB, bubnmoreka [{OK:
89 COJIepIKalIUX OCTATKH HETIPEeACTbHBIX https://m.edso0.ru
YKUPHBIX KHUCIIOT. bubnuorexa POLLL:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

bubmnoreka I{OK:
https://m.edsoo.ru
0 Kupst B npupoze. bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
01 MpLuia Kak cOJIM BBICIITMX KapOOHOBBIX https://m.edsoo.ru
KHCJIOT, NX MOIOIIee JIEHCTBHE. bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
92 IToHsATHE O CUHTETUYECKUX MOFOIIIUX https://m.edso0.ru
cpenctBax (CMC) bubnuorexa POIII:
https://resh.edu.ru
I'eHeTHYeCKas CBA3b YIIICBOJIOPOJIOB U Bubmworexa LIOK:
93 KUCIIOPOICOAEPIKAIIUX OPraHuIECKUX https://m.eds00.u
BEIECT bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
PacuéTel 110 ypaBHEHHUSIM XUMHUYECKUX https://m.edsoo0.ru
94 .
peakuui bubanorexa POIIIL:
https://resh.edu.ru
bubmuoreka [{OK:
95 Cucremaruzanys 1 06001EHAE 3HAHUN TI0 https://m.edsoo.ru
TeMe bubnuorexa POIII:
https://resh.edu.ru
OO1as XxapakTepucTUKa yrieBoJI0B U bubnmoreka [{OK:
96 KJaccuuKaIus yrieBo10B (MOHO-, TU- U https://m.edsoo.ru
MOJIMCAXapH/Ibl) bubnunorexa POII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

97

MoHocaxapusl.

bu6mmoreka [{OK:
https://m.edsoo.ru
bubmuorexka POILI:
https://resh.edu.ru

98

Momnocaxapupl: puU3nuecKre CBOMCTBA U
HaxOXIECHNUE B IIPHUPOIE

bu6mmoreka [IOK:
https://m.edso0.ru
bubmuorexa POIII:
https://resh.edu.ru

99

Jucaxapubl.

bu6mmoreka [{OK:
https://m.edsoo.ru
bubmnorexa POIII:
https://resh.edu.ru

100

[Tonucaxapusl.

bu6mmoreka [{OK:
https://m.edsoo.ru
bubnnorexa POII:
https://resh.edu.ru

101

Haxosxnenue B nmpupo/e.

bu6mmoreka [{OK:
https://m.edsoo.ru
bubanorexa POII:
https://resh.edu.ru

102

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HaUeHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

bubmuoreka [{OK:
https://m.edso0.ru
bubanorexa POIII:
https://resh.edu.ru

103

I[I/IcaXapI/II[LIZ caxapo3a, MaJIbTO3a U
JIaKTO3a

bubmuoreka [{OK:
https://m.edsoo.ru
buGaunorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

104

Haxoxnenue B mpupoe

bu6mmoreka [{OK:
https://m.edso0.ru
bubmmoreka POILI:

105

[IpuMeHeHne nucaxapuioB

bu6mmoreka [{OK:
https://m.edso0.ru
bubmmorexa POIII

106

[Tonucaxapuabl: CTpOEHUE MaKPOMOJIEKYI,
¢buznueckue

bu6mmoreka [IOK:
https://m.edso0.ru
bubnuorexa POIII:
https://resh.edu.ru

107

XUMHYECKHE CBOMCTBA

bu6mmoreka [{OK:
https://m.edso0.ru
bubnnorexa POII:
https://resh.edu.ru

108

[Ipumenenue

bu6mmoreka [{OK:
https://m.edsoo.ru
bubanorexa POII:
https://resh.edu.ru

109

ITousarue 06 HCKYCCTBCHHBIX BOJIOKHAX

bu6mmoreka [IOK:
https://m.edso0.ru
bubanorexa POIII:
https://resh.edu.ru

110

Pemenue PaCUYCTHBIX 3a1a4 Ha
ONPpCACIICHUEC JOJIM BbIXOda MMPOAYKTa
peaknuuu OT TCOPETUUCCKU BO3ZMOXKHOI'O

bubmuoreka [{OK:
https://m.edso0.ru
bubaunorexa POIII:
https://resh.edu.ru

Pemenne PaCUYCTHBIX 3a1a4 Ha

bu6mmoreka [{OK:



https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OMpCACIICHUEC JOJIM BbIXOAAa MPOAYKTA

https://m.edsoo.ru

peaKuru OT TEOPETUUECKU BO3MOKHOTO bubnuorexa POILL:
https://resh.edu.ru
bu6mmoreka [IOK:
11 CucremaTu3aius 1 0000IIeHNe 3HAHNHN 110 https://m.edso0.ru
paszaeiny bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
KonTponsHas pabora no teme
112 "Kucnopoacoaepkaniue OpraHndecKue hifps.//m.eds00.u
coe 8 5 8 " Acpat P bubmmorexa POIII:
WHEHHS
8 https://resh.edu.ru
bu6mmoreka [IOK:
AMUHBIL: K1accu(uKalus, CTpoeHue
113 MOJIEKYII, 00MIas popMyiia, U30MepHs itps://m.eds00.1u
HOMeHin’M Hzll " q)nlsnzec;ne CBO§CT];3 bubmuoreia POLLL
P https://resh.edu.ru
bu6mmoreka [IOK:
114 XUMHUYECKUE CBOMCTBA alnn(aTHUIECCKUX https://m.edsoo.ru
aMHHOB bubnmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edsoo.ru
115 AH :

WJIVH: CTPOCHHE aHWJIMHA PR ——
https://resh.edu.ru
bubmuoreka [{OK:

116 OC0OCHHOCTH XUMHUYECKHX CBOHCTB https://m.edsoo.ru
aHUJIMHA bubnmuorexa POIII:
https://resh.edu.ru
117 Crnioco6bl nosryueHus anudaTuiaecKux bubnuoreka LIOK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

AMHHOB

https://m.edsoo.ru
bubGaunorexka POIII:
https://resh.edu.ru

118

[Tpumenenne anndaTHIecKuX aMHHOB.

bu6mmoreka [{OK:
https://m.edsoo.ru
bubmuorexka POILI:
https://resh.edu.ru

119

AMWHOKHCIIOTHI: HOMCHKIJIaTypa 1
n3zoMepusi, pusnveckre CBONCTBA.
OT)IGJ'H)HBIG MMpEACTAaBUTECIIN O~
AMHWHOKUCJIOT

bu6mmoreka [IOK:
https://m.edso0.ru
bubnuorexa POIII:
https://resh.edu.ru

120

XuMHYecKnue CBOMCTBA aMUHOKUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.

bu6mmoreka [IOK:
https://m.edso0.ru
bubnnorexa POIII.
https://resh.edu.ru

121

Cunre3 n TuAapOJIn3 ICIITHA0B

bu6mmoreka [{OK:
https://m.edsoo.ru
bubanorexa POII:
https://resh.edu.ru

122

benku xak IIPpUPOAHBIC ITOJIUMCEPBI

bu6mmoreka [IOK:
https://m.edso0.ru
bubanorexa POIII:
https://resh.edu.ru

123

XHUMHUYECKHE CBOMCTBA OEJIKOB

bubmuoreka [{OK:
https://m.edso0.ru
bubaunorexa POIII:
https://resh.edu.ru

124

Crpykrypa Oenka.

bubmuoreka [{OK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru

bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
A3oTcoepiKaliue reTepoIMKInIecKue https://m.edsoo.ru
125
COCIMHEHUS. bubnuorexka POILI:
https://resh.edu.ru
bubmmoreka [{OK:
126 HykienHOBbIE KUCIIOTBI: COCTAB, CTPOCHUE https://m.edsoo.ru
u GHoJIoruYecKast poJib bubnuorexa POIII:
https://resh.edu.ru
[IpakTueckas padota Ne 4. Pemenue bubnuoreka [{OK:
127 IKCIIEPUMEHTAIBHBIX 337124 [0 TEME https://m.edsoo.ru
"A3zoTconepxaiiue OpraHun4eckue Bbubanorexa POIIL:
coeuHeHHs" https://resh.edu.ru
[Ipaktrueckas padota Ne 5. Permenue bubnuoreka [{OK:
HKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME https://m.edsoo.ru
128
"Pacnio3zHaBaHre OpraHMYeCKUX bubnuorexa POIII:
coeMHEeHNH" https://resh.edu.ru
bu6mmoreka [IOK:
KounTponbnas pabora no teme
129 " A30TCOIepIKAIIINE OPTAHUYCCKUEC https. T m.eds00.1u
" bubnuorexa POIIL:
cocHenIA https://resh.edu.ru
OCHOBHBIE IOHATHUS XUMUHU bubmuoreka [{OK:
130 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH 1 https://m.edsoo.ru
METO/IbI KX CHHTE3a —II0JIMMEepU3alus U bubnunorexa POII:
MMOUKOHIEHCALHS https://resh.edu.ru
131 [Tnactmacchl. YTunu3zamus u nepepadoTka bubnuoreka LIOK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

IJ1aCTUKa

https://m.edsoo.ru
bubGaunorexka POIII:
https://resh.edu.ru

132

DnacToMepsl: HaTypaJbHBIH

bu6mmoreka [IOK:
https://m.edso0.ru
bubmuorexa POIII:
https://resh.edu.ru

133

CuHTeTH4eCcKHe KayuyKu

bubmmoreka [{OK:
https://m.edso0.ru
bubmnorexa POIII:
https://resh.edu.ru

134

Pesnna

bubmmoreka [{OK:
https://m.edsoo.ru
bubnnoreka POII:
https://resh.edu.ru

135

Bomokuaa

bu6mmoreka [{OK:
https://m.edsoo.ru
bubanorexa POII:
https://resh.edu.ru

136

Bomokna: HaTypajJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepr CIICONaJIbHOI'O
Ha3Ha4YCHUA

bu6mmoreka [IOK:
https://m.edso0.ru
bubanorexa POIII:
https://resh.edu.ru

137

IIpakTtuyeckas padora Ne 6. Pemenue
SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH"

bubmuoreka [{OK:
https://m.edso0.ru
bubanoreka POIII:
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

O0001IeHUE U CUCTEMATU3ALIUS

bu6mmoreka [IOK:

138 W3YYEHHOTO MAaTepHaia Mo TEME 1 https://m.edsoo.ru
"Bcho oMo P JRON—" bubmnorexa POIII:
BICOKOMOJICKVYJIAPHBI HNHCHUA
Y1p s https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 138

[TPOTPAMME



https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTHyeckue
n/n Bcero U3y4deHusi | oOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK:
1 Atom. CocTaB aTOMHBIX siiep. XHUMUYCCKUI 1 https://m.edsoo.ru
aneMeHT. M30Torbl bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
) CTpoeHue IEKTPOHHBIX 000JI0UEK aTOMOB, 1 https://m.edsoo.ru
KBAHTOBBIE YHCIIa bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
Knaccupukarus XuMHYECKUX IEMEHTOB (S-, https://m.edsoo.ru
3 1
p-, d-, f-amemeHTHI) Bubmnorexka POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
Pacnpezenenne 3JI€KTPOHOB 110 AaTOMHBIM https://m.edsoo0.ru
4 1
opOuTasm bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
DNeKTpOHHBbIE KOH(UTYpaIlK aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 htips://m.eds00.1u
COCTOSHI YA bubmuorexa POIII:
https://resh.edu.ru
5 DNeKTPOHHBIE KOH(DUTYpAIIK HOHOB. 1 bubnmoreka [{OK:

3J'IeKTpOOTpI/II_[aTCJ'ILHO CTb

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubaunorexka POILI:
https://resh.edu.ru

[lepuoanueckuii 3akoH u [lepuoauueckas bubnuoreka [{OK:
7 crcTeMa XUMHUYECKUX 3emMeHToB /1. U. https://m.edsoo.ru
MenneneeBa, CBSI3b C COBPEMEHHOM TEOpUEH bubnuorexa POILI:
CTPOCHHUS aTOMOB https://resh.edu.ru
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB bubnuoteka [JOK:
g XAMHUYECKHX JIEMEHTOB M 00pa3yeMbIX HMHU https://m.edsoo.ru
MPOCTBIX U CIOKHBIX BEMIECTB IO TPYIINaM 1 bubnuortexa POIII:
nepuoIam https://resh.edu.ru
bu6mmoreka [IOK:
9 CucreMarusanus 1 0000IIeHNe 3HAHUH 10 https://m.edso0.ru
TeMe bubnuorexa POIII:
https://resh.edu.ru
Bunnl xumnueckoii cBsa3u. MexaHu3MEbl bu6mmoreka [IOK:
00pa30BaHus KOBAJCHTHOU CBS3H. https://m.edsoo0.ru
10
Bopaoponnas cBsizb. MexMoneKynsipHbIe bubmuorexa POIII:
B3aUMOICHCTBUS https://resh.edu.ru
bu6mmoreka [IOK:
BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
11 aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI tps:/m.eds00.Mu
bubnuorexa POIII:
MOJIEKYJ C UX TE€OMETPUUYECKIM CTPOCHHUEM https://resh.edu.ru
bubmuoreka [{OK:
12 IIpencraBiacHus O KOMIUIEKCHBIX https://m.edsoo.ru
COEIMHEHUSX: COCTaB M HOMEHKJIAaTypa bubnnorexa POII:
https://resh.edu.ru
13 BemectBa MOJIEKYISPHOTO U bubnuoreka LIOK:

HEMOJICKYJIAPHOTO CTPOCHUA. Turmsr

https://m.edsoo.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

KPUCTAJJIMYECKUX PELIETOK U CBOMCTBA

bubmmoreka POIL:

BEILIECTB https://resh.edu.ru
bu6mmoreka [IOK:

14 [ToHsATHE O AUCTIEPCHBIX CUCTEMAX. https://m.edsoo.ru
[IpencraBnenue 0 KOJJIOMAHBIX PACTBOPAX bubnuorexa POILI:

https://resh.edu.ru
HctrHHEBIE paCTBOPEIL: HACKHIIIEHHBIE U bubmmorexa LOK:

15 HEHACHI erHHe I’c)lC”l:BO HMH;CTB https://m.eds00.1u
Kome aJIjII o ;p P ' Bubnuotexa POIII:

UCTAJUIOTUIPATEI

p P https://resh.edu.ru
bu6mmoreka [IOK:

16 CriocoObI BRIPAXKCHHUST KOHIIEHTPAIHH https://m.edsoo.ru
pacTBOpPOB bubnuorexa POIII:

https://resh.edu.ru
. bu6mmoreka [IOK:

Pemrenne 3ama4u ¢ UCHOAb30BaHUEM TOHSITHI

17 "MaccoBas J0JIsl pACTBOPEHHOTO BelecTa" https://m.eds00.1u
"MOJIT HaSIII[(OH EHT a II)/I}I" B ’ bubmorexa POIIL:

P Herpan https://resh.edu.ru
bu6mmoreka [IOK:

13 Knaccugukanus 1 HOMEHKIATypa https://m.edsoo0.ru
HEOpPraHUYECKUX BELIECTB bubanorexa POIIL:

https://resh.edu.ru

bubmuoreka [{OK:

19 Cucremaruzanys 1 06001EHAE 3HAHAN TI0 https://m.edsoo.ru
TEME bubmuorexa POIII:

https://resh.edu.ru

20 KonTtponsHas padota no temam "CrpoeHue bubnuoreka LIOK:

aroMa. [lepronueckuii 3aK0H U

https://m.edsoo.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

HepHO):[qucxa;I CHUCTEMA XUMHUYCCKUX
anemenToB Jl. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

bubaunorexka POILI:
https://resh.edu.ru

Krnaccudukarus XuMHUECKUX pEeakui B

. . bu6mmoreka [IOK:
HEOPraHMYECKOH ¥ OPraHuIeCKON XHUMHH.
21 3aKOH COXpaHEHMs MaCChl BEIECTB; 3aKOH Mtps://m.eds00.M
CoxDAME P enpame T . ’ Bubnuorexa POIIL:
XpaHEHUs U MPEB HUSI SHEPTHH TTPU
P pevpart P P https://resh.edu.ru
XUMHYECKUAX PEaAKIIHSIX
bu6mmoreka [IOK:
27 TernoBbie 3PEKThI XUMUUECKUX PEAKIIUH. https://m.edsoo.ru
TepMoXuMHUUYECKUE YPABHEHUS bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
93 BbIunciieHust mo ypaBHEHUSAM XUMHUECKUX https://m.edsoo.ru
peaKurii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM bubnuorexa POIII:
https://resh.edu.ru
" . bu6mmoreka [IOK:
CKOpOCTh XMMHYECKOW peaKkinuu, eé
24 3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB hifps:/m.eds00.1u
Karamms n KaTanimTo bl p. bubamorexa POLLL
P https://resh.edu.ru
bu6mmoreka [IOK:
25 ['oMOreHHbIEC U TeTEPOTreHHBIE PEAKIINU hitps:/m.eds00.Mu
P peardt bubmuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
IIpaktuyeckas padora Ne 1 o reme .
26 "BrusiHEEe pa3IHYHbIX (PAKTOPOB HA tps://m.eds00.1W
P P bubnuorexa POII:

CKOPOCTh XUMHUYECKOW peakiuu"

https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OO6patuMbie 1 HEOOpPATUMBIEC PEAKIINH.

bu6mmoreka [IOK:
https://m.edsoo.ru

27
XHWMHUYECKOE PaBHOBECUE bubnuorexa POILI:
https://resh.edu.ru
bu6 OK:
[IpakTtuyeckas padora Ne 2 o reme htilpg?/(;;eeliiascl)lo U
) " Im. :
8 BrusiHue pa3nnaHbIX GakTOpoB HA ) L ——
TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS https://resh.edu.ru
bu6mmoreka [IOK:
DnekTponuTrdeckas auccounanus. CuabHbIe httos://m.eds0o.ru
29 0 .C T '
u c:; Hea IeKTpOJTUTHI. CTETIeHb D ——
u Halnn
A HHat https://resh.edu.ru
bu6mmoreka [IOK:
HNonnoe npousseaenue Boapl. Cpea BOTHBIX httos://m.eds0o.ru
30 .B i H T '
pzzzzpzla 0JI0poIHBIH TIoKazarenb (pH) N a—
P P https://resh.edu.ru
bu6mmoreka [IOK:
31 I'uaponus coneit. Peakiuu, mpoTeKaromie B https://m.edsoo.ru
pacTBOpax 3IEKTPOJIUTOB bubnuorexa POIII:
https://resh.edu.ru
bub6 OK:
[IpakTnueckas paborta Ne 3 mo Teme htI/tIp:,'I;I/(r)]:eeI:jzcﬁ) U
32 "X T '
"XuISECKHG peaKi 5 picTHOpaX BuGmorexa POLL
P https://resh.edu.ru
bubmuoreka [{OK:
OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC _
33 aKIMK. BaskHelIne OKUCIUTENN U https://m.eds00.ru
PEAIIHL. cHILHe ofHeTe bubaunorexa POIII:

BOCCTAaHOBHUTCIIN

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Merton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

bu6mmoreka [IOK:
https://m.edsoo.ru

34 Oananca bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

35 DJIEKTPOJIU3 PaCTBOPOB U PaCILIaBOB https://m.edsoo.ru

BEIIECTB bubnuortexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

36 Perrenne 3a1a4 pa3MyHbIX TUIIOB ttps://m.eds00.1u
bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

37 Perenue 3a1a4 pa3InyHbIX THIIOB tps://m.eds00.1u
bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

Cucremaruzanus 1 06001IEHAE 3HAHUN 110 https://m.edsoo.ru

38

teme "XuMHUeCcKre peakiun" bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

39 KonTponsHas pabora o Teme "XuMUUIECKHE https://m.edsoo.ru

peakuun" bubnuorexa POIII:
https://resh.edu.ru
[Tonmoxenne Hemeraos B [lepuoauueckoit bubnmoreka [{OK:
40 CUCTEME XMMUYECKUX deMenToB JI. U. https://m.edso0.ru
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX bubnuorexa POII:

aToMOB. ®U3NUYECKHE CBOMCTBA HEMETAIIJIOB

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

AnnoTponus HEMETaJUIOB (Ha IpUMeEpe

bu6mmoreka [IOK:
https://m.edsoo.ru

41
KHCIIOpo1a, cepkbl, Gocdopa u yrirepoa) bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
42 Bogopoa: monyuenue, Gu3ndeckue u https://m.edsoo.ru
XUMHUUYECKHE CBOMCTBA. [ HIpuIbl bubnuortexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
l"anorensl: HaX0XA€HUE B PUPOJIC, CITOCOOBI
43 MOJTy4YeHUs, PU3UIECKHE U XUMHIECKHE ttps://m.eds00.1u
. 021(1:1 a ’ bubmuorexa POIII:
BOWCTB
https://resh.edu.ru
. bubmuoreka [OK:
lNanorenoBomopoasl. Baxunelmue
44 KHCIIOPOJICOAEPIKAIINE COCTUHEHHS tps://m.eds00.1u
ranorepHoHB ACpat A bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
JlaGopaTopHble U MPOMBIIIJICHHBIE CLIOCOObI
45 [OJIyYeHHs rajoreHoB. IIpuMenenne hifps:/m.eds00.1u
l"a.]'I(z:IGHOB U UX CO€ I/I.He}fm“l bubmmorexa POLLL
A https://resh.edu.ru
bub OK:
[IpakTuueckas pabota Ne 4. Pemenue nomuotexa L1
46 AKCIEPUMEHTAJIBHBIX 33124 10 TEME htfps://m.eds00.1u
'TaJ‘IOIIJ“eHLI" 8 bubnuorexa POII:
https://resh.edu.ru
Kucnopon: naboparopHsie u bubnmoreka [{OK:
47 MIPOMBIIIEHHBIE CIIOCOOBI MOJTYYCHHUS, https://m.edsoo.ru
(buznueckre U XuMu4Yeckue cBoiictea. O30H. bubnuorexa POII:

HpI/IMeHeHI/IC KHCJIOpOJa 1 030Ha

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bu6mmoreka [IOK:
https://m.edsoo.ru

48 O
KCHJIBI U TIEPOKCHIBI P E——
https://resh.edu.ru
bu6mmoreka [IOK:
49 Pemenue 3a1a4 pa3anyHbIX TUIIOB https://m.edso0.ru
At p bubanorexa POIIL:
https://resh.edu.ru

Cepa: HaX0XIEHUE B IPUPOJE, CIIOCOOBI bubmmorexa [TOK:

50 Hop .eHI/ISI q)?nanecxpll)e E )f[m\’/mqecxne https://m.eds00.

. ;1212 . ’ ButGnmuorexa POILI:

BOMCTB
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edso0.ru

51 C

CPOBOTIOPOA, CyIbOH LI ButGnunorexa POII:
https://resh.edu.ru
bu6mmoreka [IOK:

Kucnopozacoaepskaliye COeAMHEHUS CEPBI. https://m.edsoo.ru

52 N "

OcoOEHHOCTH CBOMCTB CEPHOM KHCIIOTHI bubnuorexa POIII:
https://resh.edu.ru
bu6 OK:

[Ipaktuueckas padota Ne 5. Perenue uomotexa I

53 JKCIIEPUMEHTAILHBIX 3ama4 1o TeMe "Cepa u https://m.eds00.u

o coeltj S a p bubaunorexa POIII:

a https://resh.edu.ru
bu6nmoreka [HOK:

A30T: HaX0Xk/IEHUE B PUPO/IE, CTIOCOOBI )

54 MOJIy4eHus1, GU3NUYECKUEe U XUMHUECKHUE tps://m.eds00.1W
i ’ bubnuoreka POIIL:

CBOMCTBA. AMMI/IaK, HUTPUBI

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Kucnopoacoaepixkaiye coeIMHEHUS a30Ta.

bu6mmoreka [IOK:
https://m.edsoo.ru

95
OCOOCHHOCTH CBOMCTB a30THOM KMCIIOTBI bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
[TpumeHeHue a30Ta U €ro COCANHCHHUH. https://m.edsoo.ru
56
A3OTHBIE yI0OpEeHUS bubmmorexa POIII:
https://resh.edu.ru
docdop: HaXOXKIEHUE B PUPO/IE, CIIOCOOBI bubmmoreia LIOK:
57 o ei.ym q)nsfmecxne priMit;eCKne https://m.eds00.
. 0?: . d’)oc o doch Bubmauroreka POIII:
BOMCTBA. Wbl 1 WH
8 https://resh.edu.ru
bu6mmoreka [IOK:
Oxcunst pocdopa, hochopcoaepkainne https://m.edsoo.ru
58 .
kucioThbl. Cost pochopHOM KUCTOTHI bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
59 [Tpumenenne Gocdopa u ero coeqMHEHHUIA. https://m.edsoo0.ru
dochopHbIe y10OpeHUs bubnuorexa POIII:
https://resh.edu.ru
bub6 OK:
[Ipaktuueckas padota Ne 6. Perenue nomuotexa L1
https://m.edsoo.ru
60 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU" bubmuorexa POLLL
P A https://resh.edu.ru
Yriepoa: HaX0XKACHUE B IPUPOJIC bubmorexa LOK:
61 annoi3 é)ul:IHLIe Moﬂ npuka IEI)I/I'p(bi[B’I/IquKHe u htips://m.eds00.1u
P A HH buGnuoreka POIII:

XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Oxcun yrirepona(ll), okenn yrinepomga(1V),

bu6mmoreka [IOK:
https://m.edsoo.ru

62 YTOJIbHAsI KUCJIOTa U €€ COJIN bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

63 Perenvie 3a1a4 pa3aInyHBIX THIIOB hitps://m.edsoo.1y
bubmnorexa POIII:
https://resh.edu.ru

. bubmmnoreka IIOK:
Kpemuuii: HaxokJIeHUE B IPUPOJIE, CIIOCOOBI
64 MOJTy4YeHUs, PU3UIECKHE U XUMHIECKHE https://m.eds00.
: ’ Bubmmorexa POIII:
cponctsa https://resh.edu.ru
bu6mmoreka [IOK:
Oxcun kpemuus(1V), kpeMHueBast KHCIOTa, https://m.edsoo.ru
65
CUJTUKATBI bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

66 [TprMeHeHe KPEMHHUS U €0 COCMHEHUIA. https://m.edsoo0.ru

CrexJio0, ero nojay4yeHue, BUIbl CTEKIIA bubanorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

67 Pemenne 3a1a4 pa3anyHbIX TUIIOB https://m.eds00.ru
bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:

68 Cucremaruzanus 1 0000IeHIE 3HAHUM 110 https://m.edso0.ru

teme "Hemerammnr" bubnmuorexa POIII:

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bu6mmoreka [IOK:
https://m.edsoo.ru

69 KonTponsHas padora o Teme "HemeTamis P E——
https://resh.edu.ru
bu6mmoreka [IOK:

70 AHanu3 pe3ysibTaToB KOHTPOJIBHOU pabOThI, https://m.edsoo.ru

KOPPEKIIUS OITHO0K bubnuortexa POIII:
https://resh.edu.ru
[Tonoxenue meramnos B [lepuonnyeckoit bubnuoreka [{OK:
7 cUCTEME XMMHUYECKUX DJIEMEHTOB. https://m.edso0.ru
OCco0EHHOCTH CTPOCHHS DIIEKTPOHHBIX bubmuorexa POIII:
000JI09€K aTOMOB METAJLIOB https://resh.edu.ru
bu6mmoreka [IOK:
OO6mire hu3HyecKre CBOMCTBA METAJLIOB. https://m.edsoo.ru
72
[IpuMeHeHre METaIJIOB B OBITY M TEXHUKE bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

73 CrnaBel MeTauioB. Kopposust Metaior hitps://m.eds00.u
bubnmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

74 Pemenue 3a1a4 pa3inyHbIX THIIOB https://m.eds00.ru
bubnuorexa POIII:
https://resh.edu.ru

DIEKTPOXUMHUYECKHH Psi/T HATPSHKCHU T Bubmorexa LIOK:

75 MeTtauioB. OOIIHe CrocoObl MOTydeHUs! https://m.eds00.1u

bubnmuorexa POIII:

MCTaJlJIOB

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

OO0mas xapaktepuctuka Metamion |A-

rpynnsl [leproauyeckoi cucrteMsl bubnuoreka [{OK:
76 XMMHUYECKHX 31eMeHTOB. Hatpuii 1 kanuii: https://m.edsoo.ru
MoJTydeHue, PU3NICCKUE M XUMUICCKHEC bubnuorexa POIII:
CBOWCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U https://resh.edu.ru
HUX COeIUHEHUN
O6mas xapakrepuctuka metayios |A-
rpynnsl [leproauueckoit cucTeMbl bubnuoreka [{OK:
77 XUMHYECKHUX 3JIEMEHTOB. Maruuii u https://m.edsoo0.ru
KaJIbIIMI: TIoJTydyeHue, Gusndeckue u bubnuorexa POIII:
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE https://resh.edu.ru
MPOCTHIX BEIIECTB M UX COSTMHECHUN
bu6mmoreka [IOK:
78 YKECTKOCTh BOMIBI U CIIOCOOBI €€ YCTpaHEHHs ttps://m.eds00.1u
bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
79 AIIFOMUHUI: TIoTydeHue, GU3NIECKre U https://m.edsoo0.ru
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE bubnuorexa POIII:
https://resh.edu.ru
AmMdoTepHbIe CBOMICTBA OKCHIA U bubmuoreka [{OK:
80 THIPOKCHIA aTFOMHHUS, https://m.edsoo.ru
TAIPOKCOKOMILIEKCHI AITFOMUHUS, UX bubnuorexa POIII:
[IPUMEHEHHE https://resh.edu.ru
bubmuoreka [{OK:
81 https://m.edso0.ru
Pemenue 3a1a4 pa3nuyHbIX TUIIOB e —

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

[Ipaktudeckas padora Ne 7. Pemenue

bu6mmoreka [IOK:
https://m.edsoo.ru

82 SKCIIEpHMMEHTAJIbHBIX 3aJ1a4 I10 TEME
"MeTfJIJH)I IJIaBHBIX Hoz?rpynn" bubamoteia POILL
https://resh.edu.ru
OO61ras XxapakTepucTUKa METAILIIOB bubnuoteka [JOK:
83 no6o4HbIX noarpymi (Bb-rpyrm) https://m.edsoo.ru
[Teproanuecko CUCTEMbI XUMHUYECKHUX bubnuortexa POIII:
3JIEMEHTOB https://resh.edu.ru
bu6mmoreka [IOK:
84 dusnyeckre 1 XAMUYECKUE CBOMCTBA XpoMa https://m.edsoo.ru
U €r0 COEMHEHUM, X IPUMEHEHUE bubmuorexa POIII:
https://resh.edu.ru
. bu6mmnoreka LIOK:
Baxwueiimme coeIMHEHNS] MapraHia.
85 ITepMaHranaT Kajius, ero OKUCIMTEIbHbIE hitps://m.edse0.u
_ ’ ButGnunorexa POII:
cponctBa https://resh.edu.ru
. bu6mmoreka [IOK:
du3nyecKkrue 1 XUMHUECKHE CBOIMCTBA Kee3a
86 u ero coeaunenuii. [loayuenue u https://m.eds00.u
bubnmorexa POIII:
MIPUMCHECHHE CIUIABOB JKeye3a https://resh.edu.ru
bu6mmoreka [IOK:
87 Du3nyeCcKUe ¥ XMMUYECKHE CBOMCTBA MEIU U https://m.edso0.ru
€€ COCMHEHUI, NX IPUMEHEHHE bubnuorexa POIII:
https://resh.edu.ru
. bubmuoreka [{OK:
dusnveckrue 1 XMMUYECKHE CBOMCTBA IIMHKA
88 U €r0 COEJMHEHHH, X TIPUMEHEHHE. https://m.eds00.1u
’ bubnmoreka POIII:

FI/II[pOKCOKOMHJ'ICKCH OWHKa

https://resh.edu.ru
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[Ipaktudeckas padora Ne 8. Pemmenue

bu6mmoreka [IOK:
https://m.edsoo.ru

89
iﬁ:eaneﬂzaé?me 3af)1aq 1o T'G:Me P a—
TaJIJIbI II0OO0YHBIX ITOATPVIII
ATByH https://resh.edu.ru
bu6mmoreka [IOK:
90 Pemenue 3a1a4 pa3anyHbIX TUIIOB https://m.eds00.1u
At p bubanorexa POIIL:
https://resh.edu.ru
bu6mmoreka [IOK:
O0001IeHIE U CHCTEMATH3AIUS H3YYEHHOTO https://m.edsoo0.ru
91
Marepuana no teme "Metamib" bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edso0.ru
92 K 3] "M "

OHTpOJIbHAs paboTa no Teme "MeTasibl P
https://resh.edu.ru
bu6mmoreka [IOK:

03 AHamu3 pe3yiIbTaTOB KOHTPOJIbHOU paboTHI, https://m.edsoo0.ru
KOPPEKIIUS OITMO0K bubnuorexa POIII:

https://resh.edu.ru
. bu6mmoreka [IOK:

Ponp xumun B oGecrieueHuN yCTOMYUBOTO

94 a3BUTH ueioBeuecTBa. [loHsaTHe 0 https://m.eds00.u
Ea HBIX METOIaX I/ICCJ'Ié OBaHU BEIECTB bubmorexa POILL

ya A a H https://resh.edu.ru
Hayunblie nmpuHIMIIBI OpraHu3aluu bu6mmoreka [HOK:

95 XUMHUYECKOTO TIPOHU3BOJICTBA. https://m.edsoo.ru
[IpompInieHHbIE CIOCOOBI TOTYYCHHUS bubnuorexa POII:

Ba)KHEMIIINX BEIIECTB

https://resh.edu.ru
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XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIECH

bu6mmoreka [IOK:
https://m.edsoo.ru

% Cpedbl U €ro MOCIEACTBUS bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

XWUMHS ¥ 3I0POBbE YEIIOBEKA. https://m.edsoo.ru

97

JlekapcTBEHHBIE CpeICTBA bubnuortexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

Xumus nuim. Poas XuMun B oOecrieyeHun https://m.edso00.ru

98 .

MHAIIIEBOM OS30IMaCHOCTH bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

99 Kocmernueckue u mapdromMepHbIe CpeICTBA. https://m.edsoo.ru

breiToBas xumus bubmmorexa POIII:
https://resh.edu.ru

. bu6mmoreka [IOK:

XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC hifps:/m.eds00.1u
bubnmorexa POIII:

MATepraat https://resh.edu.ru
bu6mmoreka [IOK:

101 XUMUS B CENBCKOM XO3SIMCTBE. https://m.edso0.ru

Opranuyeckrie 1 MUHEpaJIbHbIEC yI0OpEHUS bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:

102 Cucremaruzanus 1 0000IeHIE 3HAHMI 110 https://m.edso0.ru

TeMe bubnmuorexa POIII:

https://resh.edu.ru
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YYEBHO-METOJIMYECKOEOBECHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

1.Xumus. 1 Oxnacc. YrnyonenusiitypoBens: yueOunk/O.C.I'abpuensu,.I'. Octpoymos,
C.1O.Ilonomapes.- 3-eu3n.,- M.: [lpoda, 2015.-368c.

2. Xumusllkmnacce. Yrinyoneunsiitypoens. yaeouuk/O.C.I'abpuensn, .1 JIpicoBa.-4-eu3 ., -
M.: dpoda, 2017.-397¢

Jlono/IHuTeIbHAS JTUTEPATypa ISl yYaIUuXcs

1. ManemkunaB.3anumarensHasxumust. HeckyanpiityaeOHuK.—Cank-IlepreOypr: Tpuon, 1998.
2. Aptemenko A.W. Y nuBurensHbIi Mup opranndeckorxumuu.— M.: lpoda, 2005.

3. Amux6epona JL.IO., PykkH.C.. TTonesnasxumusi:3agauu u ucropus.— M.: JIpoga, 2006.

4

Crenunb./l.,Anuk6epoBall.}O..3anumarenpHbie3aJaHUA NI PPEKTUBHBICOTBITHIIO XUMHH.—
M.: dpoda, 2005.

o

Aptemenko A.U. Ilpumenenne opranundeckuxcoenunenuit.— M.:JIpocga,2005.
6. 3ommerK.map.Xumus.CrnpaBounukmkoabHHKauCTyAeHTa/[Tep.caem.—M.:JIpoda, 2005

7. TabpuensnO.C.,OctpoymoBU.I". Xumus. 1K OIbHUKOBCTAPIIMXKIIACCOBHUITOCTYITAIOITUXB
BVY3b1.— M.:Ipoda, 2005.

8. KapmoaA.A.,JleekunA.H.Oprannueckasxumust: iiutroctpupoBanusiikype: 10(11) kmacc:
nocobue misyqdamuxcs. — M.: [Ipocsemenue, 2005.

9. VmkanosaB.H.,MoannnucH.B. Xumusi: KoukypcHbiezaganusnoTBeTsl: Ilocodue st
noctynarwmuxs BY3e1.— M.:IIpocBemenue, 2005.

10.JIuguaP.A.,MaprynucB.b.,[ToranoBaH.H. Xumundeckuezanauuc pemenusmu:[locodue mms
IIKOJILHUKOBH abuTypueHToB. — M.:IIpocBemienue, 2005.

METOAUYECKUEMATEPHUAJIBI J1JIS1 YUUTEJI S
Cpeacrsa 00y4eHust

1.I1eyaTHbienocoous
Tabnuuywr:

1 CepuscnpaBounbixtabaumnmoxumun («[leproandeckascuCTeMaX UMHUYECKAX
anemeHToB/l.1.Menneneesa»,«PacTBOpUMOCTBCOIEN, KUCIIOTHOCHOBAaHUIB BOJEY,
«DNEKTPOXUMUYECKUN  psifl  HampsDKeHUH  MeramuioB», «Okpacka
WHIUKATOPOB B PA3IHIHBIXCPEIAX )

Cepust MHCTPYKTUBHBIX TAOJIHI] TOXUMUHU
Cepust TaONMMIINO HEOPTAaHUYECKOUXUMUU
Cepust TaONUIIIO OPraHUYECKONXUMHUH

o o

CepI/IHTaGHHLIHO XUMHUYCCKUMIIPOU3BOACTBAM



2.Y4eOHO-TpaKTHYecKOeny4eOH0-/1a00paTopHOe00opy10BaHe
Ilpubopul, npucnocobnenusn:

1 Anmapar (ycTaHOBKa) JUTsl TUCTHILISIIMH BOIbI
2.Becsr (10500 kr)

3.HarpeBarenbHbIenpruOOPHI (3JIEKTPOIUINTKA, CITUPTOBKA)
4.CToNMK MO bEMHBIN

S.raTuB I qeMOHCTPaUOHHBIX TpoOupokII1X-21
6.1l raTiB MetammueckuitLLIJIb

7.Anmapart (npubop) /Uit MOTyISHUS Ta30B
8.Ammapar /i npoBeaeHUs XuMudeckuxpeakuii AITXP

9.ITpuGop At WITIOCTPALK 3aBUCUMOCTH CKOPOCTH
XUMHUYECKONPEAKIIUHOTYCIOBUN

10.ITpubop /it OKUCICHUS CIUPTa HAJl METHBIM KaTaJH3aTOPOM
11.TTpubop misionpenesenus: cocraBa Bo3yxa

12 TIpubopmisicoOnpanusiu
XpaHEHHATA30B.

Peaxkmuevt umam epuaibl.

1Ha6op Ne 1 OC«Kucmotbi»
2.Ha6op Ne 2 OC«KucnoTsi»

3.Habop Ne 3 OC«I'uapoxcuapi»

4. Ha6op Ne 4 OC«OKcuapl METaLIIOB»
5.Hab6op Ne 5 OC«Mertanbi»

6.Habop Ne 6 OC«lllenouHble UIETOYHO-3eMETbHBIEMETAILIBI»
7.Ha6op Ne 7 OC«OrHeonacHbie

8.Habop Ne 8 OC«I"anorenni»
9.Ha6op Ne 9 OC«I"amoreHuipi»

10.Ha6op Ne 10 OC«Cynbdatsl. Cynbdutsl. Cynbhuab»
11.Ha6op Ne 1 1 OC«Kap6onaTsi»

12 Ha6op Ne 12 OC«Docdartsl.

13.Ha6op Ne 13 OC«Aneratsl. Ponanuasl. CoequHeHus xenesza»
14.HaGop Ne 14 OC«CoenuHenus: Maprasua»

15.Habop Ne 15 OC«CoenuneHusixpoma»
16.Habop Ne 16 OC«Hutpatbi»

17.Ha6op Ne 17 OC«HMHauKaTOpHI»

18.Ha6op Ne 18 OC«MuHepanbHbIeY100pEHUS»
19.Ha6opNe240OC «Matepuanbi»



Mooenu

1 Habop KpUCTAILTMYECKHUX PENISTOK: alMasa, TpaduTa, TMOKCUAAYTIepoa,Kenesa,
MarHus, MeAu, IOBapEHHOM COJIH, o4, JIbJIa.

2.HaGop 1t MoIeupoBaHus CTPOCHHS HEOPTaHUIECKUXBEIIECTB.
3.Habop s MoienupoBaHus CTPOCHUS OPTraHUYECKAXBEIIECTB.

4. HabGop 17151 MOJEIMPOBAHUS TUIIOBXUMUYECKUXPEAKIUN (MO 1NN -aNIIMKALKN ).
5.Habop mis MoaenupoBaHUSIIEKTPOHHOTO CTPOSHUSI aTOMOB.

6.HaGop s MoienmupoBaHus CTPOCHUSI aTOMOB U MOJIEKYIT (BBUIE
KoJbLerpaHHuKoB) /.CripaBouHO-UH(OpMaLMOHHBIH cTend,«[lepuoanueckas
cucreMaxumMudeckux anemenToB .M. MenneneeBa».

9,

10.

11.

12

yqeﬁHO'MeTOJII/I‘{eCKI/lﬁKOMl'[.]'leKT

laopuenssa  O.C.  IIporpamma kypca xumum s 8-11  kmaccoB
o0mreo0pazoBaTenbHBIX yapexaeHuid.— M.: JIpoda, 2005.

INa6puensnO.C.Xumust. 1 Oxnace. IIpodunsHbritypoBeHb: MeTo 1. I0co0ue.-M.: [Ipoda,
2006

INabpuensnO.C.,Mackae®.H.,ITornomapeBC.10., TepennnB. 1. Xumus. 10
kiace. [IpodunpHBIYpOBEHB: yuel. ;isso0meoopasoar. Yupexxaenuitn.—M..  JIpoda,
2005.

INa6puensa O.C., OctpoymoB N.I'. HacronpHas kaurayaurens. Xumus. 10 kimacc. —
M.: JIpoda, 2004.

['abpuensnO.C.,bepeskunll.H., YmmakoBaA. A.ump.
KonTposbabienn
poBepouHnbie paboTsl Mo xuMuu. 1 0knacc — M. Ipoda, 2003.

INa6puensnO.C.,OcrpoymoBI.T".,OctpoymoBaE.E.OpranndeckasxuMusiB TecTax,
3amavax,ynpaxkuenusnx.10 kmacc. — M.: JIpoda, 2004.

I'a6puensunO.C.,ITonomapeBC.10.,KapoBaA.A.Opranndeckasxumusi: 3ajaunu
ynpaxnenus. 10 knacc. — M.: [Ipoceemenune, 2005.

I'a6puensu O.C., IlonkoBa T.H., KapuoBa A.A. Opranuueckas XuMus:
Meroandeckoe nocobue.10 knacc. — M.: Ilpocsemienne, 2005.

I'abpuensanO.C.,Barnunall.Il. XumMuueckuiiakcriepuMeH THOOPraHnYeCKONXUM
un. 10knace. — M.:[Ipoda, 2005.

I'a6puensnO.C.,OctpoymoBU.I". Xumus. 1 Oxi.:Metoauueckoenocooue.—M.
Hpoda,2005.

I'abpuensnO.C.,Pemerosll.B.OcrpoymoBU.I" . Hukutiok A.M.I'oToBUMCSIK
€IMHOMYTOCYAapCTBEHHOMYAK3aMeHy.— M.: npoda, 2003-2004.

I'a6puensnO.C.,OctpoymoBU.I". XUMUSUIAITKOIEHUKOBCTAPIIUXKIACCOBUTIOCT YIIA
romuxB By3bl: YueO.[locobue. — M.:[Ipoda, 2005.



IIOHOJIHI/ITeJIBHaﬂ JUTEpaTypa IJd YIUTeJad

1.bynxycll.®. Knura ansutenust no opranuueckoiixumuu— M.: Ilpocselienue,
1985 2.KupsikoB B.I'. Opranunueckas xumus.—M.: IIpocsemenune, 1983

3. JIugunP. A, SAIxumoBaE.E.,BoporaukoBaH. A. Xumus. Meronnueckuematepuansr10-11
knaccel. - M.:JIpoda,2000

4.HazapoBa I.C., JlaBpoBa B.H. MHcnonszoBanue y4ueOHOTO
000OpyIOBaHUsT  HAMPAKTHICCKUX 3aHATHAX MO xumun.—M., 2000

5.JIunuuP. Aunp. Xumus. 10-11knaccer. Iunaktudeckuemarepuaibl( Pernenunesamay). —
M.: Ipoda,2005.

6.JlumuaP. A. ,MaprymucB.b. Xumus. 10-1 1xraccer. lunakraaeckuemarepuaisl. (TecTsl
unposepounsie 3aaanus).— M.: Jlpoda, 2005.

7.ApremeHk0A.M.Oprannueckasxumus: Homenkiarypa. 3omepust. eKTpoHHbIE
addextr. — M.:JIpoda, 2006.

8.CyposueaP.I1. uap. Xumus. 10-11 kmaccer. Hoseierectsl. —M.: [Ipoda,2005.

9.JIeBkunA.H. XumussnpodunbHoiinikosne: Ilocoonemyistyaurens.—M.: [Ipocsemienue,
2005.

10. PapeuxuitA.M.Kontponbabiepaboteimoxumung 1 0-1 1knaccax:ITocoOuemisyanrens.
— M.:IIpocemenue, 2005.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI
HUPECYPCBICETH UHTEPHET

HNuTtepHer-pecypcebl
http://experiment.edu.ru/http://
www.school.edu.ru/default.asp
http.www.profile-
edu.ru/http://school-
collection.edu.ru/http://ikt-
festival.ucoz.ru/http://www.it-
n.ru/http://chimia24.ucoz.ru/
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