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MOACHUTEJIbBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIero 0O0pa3oBaHUS
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHO 00pazoBaTeIbHOM MporpamMMbl cpeiHero ooiero oopazoBanusi(DOIT
COO), mpencrapneHHbix B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, ¢ yu€érom KoHmemmwm mnpenomaBaHus ydeOHOTO TpeaMeTa
«Xumus» B o0pa3oBarelbHBIX opraHm3anusx Poccuiickori  ®Denepanuu,
peaIn3youmx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPaMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3zsutusa BocnuTanusi B Poccuiickoit @enepaiuu Ha nepuox a0 2025
rona» (Pacnopsixenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIUIYOJIEHHOTO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpa3oBanus yuamuxcs 10-11 xmaccos.
W3yyenue mnpeamera, peald3dyeMoe B YCIOBUSX JU(PHEPEHIIMPOBAHHOIO,
npoduiabHOro OOydYeHHUs, MPU3BAHO OOecreuuTh 001e00pa3oBaTebHYI0 U
OOIIEKYIbTYpHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTanuy uX K OBICTPO MEHSIOIIMMCS YCIIOBHSM JKU3HHU B COIIMYME, a TAKXKe JJIs
POJIOJDKEHUS 00y4YeHUsI B OpraHu3alusx IpodeccHoHanbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMUS SBJISIETCS] OJJTHON U3 TPUOPUTETHBIX AUCIUIUIMH.

B nmporpamme no XumMuu Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  WHTEPHPETANUI0 B  COOTBETCTBUM C  OCHOBOMOJIATaIONUMU
nonoxeausiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHS W TpPeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJHSAEMBIE MPOTPaMMOM 110
XUMHUH (PYHKIHU:

o HH(POPMAITMOHHO-METOUYECKAS, peau3amus KOTOpoi oOecreuynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIeH CcTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHUS O0YUaAIOIIUXCSl CPEACTBAMU MPEMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
ONpPE/CIICHUE: MPUHIUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEILHOCTU
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJXO0JI0B K (DOPMUPOBAHHUIO COJEPKATEILHOM OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYJarommxcs B
paMKax HWTOTOBOM arTecTanud B (OpME EIMHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJaE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABJIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEpKaHHe, 00s3aTelIbHOe
JUIST W3Y4YEHUsS B paMKaxX OTACNBHBIX MNpoQuiIeH, mpemycMaTpruBaeT



pacrnpeneneHie W CTPYKTypUpOBaHHE €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e 1aéT mpuMeEpHOE pacnpeaesieHue yueOHOro BpeMeHH!, PEKOMEHTyEeMOTO JIs
U3YUYEHUS OTNIEIbHBIX TEM;

e IMpe/UiaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3Y4YEHUS Yy4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUsA, COAEPKATENBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 0OOpa3oBaTeNbHOM
IPOrpamMMBel CpeIHero o011ero oOpa3oBaHHUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-MI03HABATENbHBIX  JEHCTBUNA  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTPAMME MO XMMHH IPETyCMOTPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus. 3a npeje’aMu yCTAaHOBIEHHON TPOrpaMMOi 0 XUMHUH 00s13aTEIbHON
(MHBapHaHTHOM) COCTAaBISAIONICH cojaepX aHUusi Y4eOHOro mnpeameTra «XUuMUsD»
0CTa€TCsi BO3MOXKHOCTH BRIOOpA €T0 BAPUATUBHON COCTABIISIONICH, KOTOPas TOJDKHA
OTIPECIIATHCS B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B cootrBercTBUM ¢ KoOHIentyainbHbiMU moJiokeHusimu PI'OC COO o
HAa3HAUYEHUU TMIPEJAMETOB 0a30BOro U YIIIYOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEeAHEro oOIero ooOpa3zoBaHMUs
XUMHSI Ha YPOBHE YIUIYOJEHHOTO W3Y4YEHMsI HANpaBlIeH HAa pPeau3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TAllOM MOJTYUYEHHUS] XUMHUUECKOro 00pa3oBaHus
B paMKax M3y4YEHHUS CIEUUATbHBIX E€CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCUUIUIMH B By3aX U OPTaHMU3AIUAX CpelIHEro NpodecCuoHaIbHOro 00pa3oBaHusl.
B aTo cBsA3M n3ydeHue npeaMera « XuMHs) OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paciiupeHrue U yriayOJeHHe TEeOPEeTUYeCKOM U MPaKTUYECKOW MMOATOTOBKH
o0y4aromuxcsi, BEHIOPABUINX ONpeAeNEHHBI Mpoduias 00yueHus, B TOM 4YHUCIE C
NEPCHEKTUBOM  MOCHEAYIOIIETO TMOJYYEHUSI XHMMHUYECKOro oOpa3oBaHMs B
opraHuzanusax npodeccuoHanbHoro oOpaszoBanus. Hapsimy ¢ 3Tum, B cBere
tpeboBanuii ®PI'OC COO k 1mIaHupyeMbIM pe3yjbTaTaM OCBOCHUS (eaepaabHON
00pa3oBaTenbHON MPOTPaMMBI CpeTHEro 0011ero 00pa3oBaHus U3y4eHUE IPEeIMETa
«XHUMUS» OPUEHTUPOBAHO TAKXKE Ha PEIICHUE 3a/1ad BOCIUTAHUSA U COLUAIBLHOTO
pa3BuTHs OOydalIMXcs, Ha (QOPMUpPOBAHUE Y HHUX OOIEUHTEIUICKTYaIbHbBIX
YMEHUM, YMEHUHN palMoHaIu3aiuu y4eOHOro TpyJa M 0OOOIIEHHBIX CIIOCOOOB
JESTEIIbHOCTH, UMEIOLTUX MEXIUCIUIIIMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngomuMu peaMera «XMMHUsS» Ha YPOBHE YIIyOJIEHHOTO M3Yy4YeHUs
ABIIAIOTCS  yrinyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHu3allMi COJEPXKAHMUS ITHX KYpCOB B IporpamMme IO XHUMHH 32 OCHOBY
npuHATHI mojioxxeHuss ®I'OC COO o paznuuusax 6a30BOro u yriryojaEéHHOTO YpOBHEH
U3y4YEHHUS MIpeIMETa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OO0mas u
HEOpraHWYeCKass XHMHS» COCTABJISIET COBOKYIMHOCTh IMPEAMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YyYEHHS MpeAMeTa. IJTa CUCTEeMa
3HaHUN TIOJydyaeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO 00BN 00BEM (haKTOIOTUYECKOTO MaTepHaIa.
Tak, Ha yriayOia€HHOM ypOBHE H3ydeHHs TpeaMmeTa obecreueHa BO3MOXKHOCTH
3HAYUTENLHOTO YBETUYEHUS 00bEMA 3HAHUN 0 XUMUYECKUX JIEMEHTaX U CBOMCTBAaX
UX COEJMHEHUHN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUs IPEJCTABICHUN O CTPOCHUU
BEIIECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpUBaEMBIX C TOYKHU 3PEHHS XUMHYECKOW KUHETHKH U TEPMOJAMHAMUKH.
Nzydenne mnepuoguueckoro 3akoHa u Ilepumogudeckold CHCTEMBI XUMHYECKHX
AIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpOEHHMH aromMa. XHUMHUYECKas CBs3b OOBACHSETCS C TOYKM 3pEHUs
HHEPreTHYECKUX U3MEHEHUH npu e€ 00pa30BaHUU U Pa3pyIICHUH, a TAK)KE C TOUKU
3peHus] MeXaHu3MOB e oOpa3oBanus. V3ydueHne TUMOB peakuuid JOMOJHAETCS
dbopMHpOBaHUEM TPEJCTAaBICHUA 00 AJIEKTPOXMMHUUYECKHX Mpoleccax u
AIIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoit XuMuu npu
PAacCCMOTPEHHHM PEAKIIMOHHOW CIIOCOOHOCTH COEAMHEHHM yaensieTcsi ocoloe
BHHUMaHHUE BOIIPOcaM 00 AJIEKTPOHHBIX 3P (PeKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peaklui.

Oco0oe 3HaueHrnEe UMEET TO, YTO Ha COJIep >KaHUe KypCOB XUMHH YTTyOIEHHOTO
YPOBHSI M3yU€HHUSI JIJIsl KJIACCOB ONMpPEAeIEHHOro Mpoduiis (rIaBHBIM 00pa3oM Ha UX
CTPYKTYpPy M XapakTep IOTOJHEHHWW K OOIIell cucTeMe NpPEeIMETHBIX 3HAHHMN )
OKa3bIBAIOT BIIMSHUE CMEXHBIE NpPEeaMEThl. Tak, Hampumep, B COAEPKAHUU
npeaMeTa Juist KJIACCOB XMMHUKO-(U3UUECKOTo Mpoduiis Ooblioe 3HaYeHHE OyayT
MMETh AJIEMEHTHl Y4eOHOro Marepuasa rno oouieit xumuu. [lpu nzyyenuu npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJelaH Ha OOIIHOCTb METOJOB IO3HAHUA,
OOILTHOCTH 3aKOHOB U TEOPUI B XMMHUH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsI TEOPUs
(MozeKysipHas Teopusi B GU3MKE), 3aKOHBI COXPaHEHUSI MACChl U SHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOIN3a, IPEJICTABIICHUS O CTPOEHUHU BEIIECTB U JPYTOE.

B T0 Xe BpeMs B coAepKaHMU MpeaMera Il KJIAcCOB XHUMMKO-
ounosiorudeckoro npoduist 60BN yASIbHBIN BeC OyJIeT MMETh OpraHuyYecKas
xumusi. B aTom ciydae nmpenocTaBiseTcs BO3MOXKHOCTh JIJIs1 00Jiee 00CTOATEIHLHOTO



paccMOTPEeHHs] XUMUYECKOM OpraHU3aIiK KJIETKH KaKk OMOJIOTHYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IIPUMEPYy, TaKME€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUMHIBL, OCTIKHU, YTIEBO/Ibl, HYKJICHHOBBIE KUCIOTHI U Apyrue. [Ipu sToM 3HaHMS O
COCTaBE M CBOMCTBAx MPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’aT OCHOBOM /I M3Y4YEHHUS CYIIHOCTH MPOLECCOB (POTOCHUHTE3A, JbIXAHUS,
IIAILEBAPECHMUS.

B mmane ¢QopmupoBaHus OCHOB Hay4dHOTO MHPOBO33PEHHUS, OCBOCHHS
00l1lIeHay4YHbIX METOJIOB IMO3HAHMS U OMbITA PAKTUYECKOTO MPUMEHEHUSI HAyYHBIX
3HAaHUN U3y4YeHHEe mnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeIMeTaMy, BXOJSIIMMH B COCTaB
npeaMeTHbIx obOnacteit «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuu yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U cpeaHero o01iero oopazoanus (Ha 0a30BOM ypOBHE),
3ajja4eil MEepBOCTENICHHONW 3HAUYMMOCTH SIBJISIETCS (DOPMHUPOBAHHE OCHOB HAyKH
XUMHH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, TPAKTUUECKON NEATEIbHOCTH
YEeJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pemenne 3ton 3agaum Ha
yrayOnEéHHOM ypOBHE H3YYEHHUS MpeAMeTa MpeArnojaraeT peaju3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHHE TPEACTABICHUI: O MAaTEpUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBIICHUU IIPUPOJIBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B 0OOecleyeHUuu
YCTOWYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  peHIeHUMH  Mpoliiem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTUHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
00ecreYeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUsI U OOIIEH KyJbTYphl UYEJIOBEKa, a TaKKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

e OCBOCHME CHUCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATHM, 3aKOHOB M TEOPUUM XUMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJEKYISIPHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHUS XMUMWYECKUX PEAKUHU, O
XMMHUYECKOM PaBHOBECHUHU, PACTBOPAX U JUCHEPCHBIX CUCTeMax, 00 001ux
Hay4HBIX MPUHLIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HAaHHOTO NOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KIIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUU, AJSl OOBSICHEHHS U



IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOINX €CTECTBEHHO-HAYYHYIO IPUPOAY;
IPaMOTHOIO pelieHus NpoOJeM, CBA3aHHBIX C XUMUEH, TPOrHO3UPOBAHHUS,
aHaJlM3a U OIICHKHU C TO3UIIMH 3KOJOTHUYECKON 0€30MacHOCTH MOCeICTBUN
OBITOBOM M IPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSA3AHHON C
XMMHUYECKUM IPOU3BOACTBOM, UCIIOJIb30BAHUEM U N1EPEPAOOTKON BEIIECTB;
yriayOJieHHne PeACTaBICHUI 0 HAyYHBIX METO/1aX MO3HAHU, HEOOXOAMMBIX
UIs TPUOOPETeHUsT YMEHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB H
OOBSACHEHUS] XMMUYECKUX SIBICHUN, HMEIOIIMX MECTO B IPHUPOAE, B
IIPAKTUYECKOH JEATEIBbHOCTU U ITIOBCEIHEBHOM KU3HHU.

B mnnane peanuzanuy NEpBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
(GYHKIMI LETOCTHOW CHCTEMBI CpelHEro o0Iiero oOpa3oBaHHs MPH U3YYEHUU
npenMera  «XuMus» Ha  YrUIyONE€HHOM ypoBHE 0COOyIO0  aKTyaJbHOCTb
nproOpeTaroT TaKue LUEeH U 3a/1a49H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B IIO3HABACMOCTH SIBJICHUH TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIAAHBIX HWCCIIENOBAHUNM B XUMHH, (OpPMUpOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W II03HAHMIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIO W  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHHS
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH oOywaromuxcs, (OPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEITHOM NPO(EeCCHOHATBLHON U O0IIECTBEHHOM ACATEIHBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0POBOM 00pase KU3HWU;

dbopMHpOBaHWE YMEHUN M HAaBBIKOB Pa3yMHOI'O IPHUPOIONOIL30BaHHMSI,
Pa3BUTHE DKOJIOTHYCCKOMN KYJIBTYPBI, IPUOOPETEHNE ONBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIAbHOCTH.

OO0miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX IS U3YUCHUS XUMHUHU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Heaemo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).



COJEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

ITpenMeT 1 3HaUEHUE OPraHUYECKONW XUMHUH, IPEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCIUHEHHUN.

DJNEeKTPOHHOE CTPOEHHUE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aTroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpPraHMYECKUX COEAMHEHUAX. TUIbl THOpUIN3aLuY aTOMHBIX OpOUTasel yriepoaa.
MexaHu3mbl  00pa3oBaHMsI KOBAJEHTHOM CBSI3M (OOMEHHBIH M JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHasa cBsA3b. CrOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOAHOM panukane, Hykieopuiae u
anekTpodue.

Teopus cTpoeHMsi opraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble M CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IPOCTPaHCTBEHHAS.
OneKTpoHHbIE A3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHNHN (MHAYKTUBHBIN U
Me30MEPHBII 3PPEKTHI).

[IpencraBienne o kinaccupukanmum opraHndeckux BemiecTB. [lonstue o
¢yHKIMOHaNbHOU rpynmne. ['omosnorus. I'omonoruueckue psajapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZAEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUU.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILECTB U MaTEpUaiaMH Ha UX OCHOBE,
OMBITHI [0 NPEBPALLECHUIO OPTaHUYECKUX BELIECTB IIPU HArpeBaHUU (IUIABJICHHE,
oOyraMBaHUE M TOPEHHE), KOHCTPYHPOBAHHME MOJENEH MOJEKYJl OpTraHUYEeCKHX
BEILECTB.

YraeBoaopoasnl.

Anxanbl. 'oMosornyeckuil psj ajqkaHoB, o0mas (GopMmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJIKAHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XVWMHYECKUE CBOMCTBA QJKAaHOB: PEAKLMH 3aMEUICHUs, N30MEpPHU3ALINH,
JNETUAPUPOBAHUS, IUKIU3AINHU, TMPOJIN3a, KpeKUHra, roperus. [Ipencrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILICHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyrna, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH
CTPOCHUS Y XUMUYECKUX CBOMCTB MATBIX (IUKJIOMPOIIaH, IMKIO0yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, MUKJIOTEKCaH) IUKI0aIKaHOB. CIIOCOOBI MOTYy4YeHUs U TPUMEHEHNE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, odmias (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-TUOPUIM3aLIKs
aTOMHBIX OpOuTaneu yriaepoaa, 6- U m-cBsi3u. CTpyKTypHas U reomMeTpudeckas
(uuc-tpaHc-) uzomepus. U3nyecKue CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuMyu MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHUE NPU JIBOMHOW CBA3M,
noauMmepusanuu 1 okucienus. IlpaBuno MapkoBHukoBa. KauecTBEHHbIE peakuuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOy4YeHHS U TPUMEHEHUE aIKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONpspKEHHBIC, U30JIUPOBAHHBIE,
Kymyaupoganuwie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuszanus ConpssKEHHBIX
nueHoB. CriocoObl MOJTYy4YEHUS U IPUMEHEHUE aIKaUEHOB.

Anxunbl. ["'oMonornueckuii psij adKuHOB, 00mIas Gpopmyna, HOMEHKIATypa 1
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKUHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIUN IPUCOCAUHEHUS, TUMEPU3ALIMN U TPUMEPHU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHbIe peakiiui Ha TPOHHYIO CBs3b. CIOCOOBI TOMYYECHHS W IPUMEHECHHE
AJIKWHOB.

ApomaThdecKkue YrieBoJOpoasl (apeHsbl). ['oMoJIOrMuecKuil psij apeHoB,
obmas dhopmysa, HOMEHKJIATYpa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUC
CBOiicTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIINU 3aMeIlleHUsI B OEH30JIbHOM KOJIbLIE U
YIIEBOJAOPOJAHOM paguKalie, PEaKUHH NPUCOECAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUILHON, aMWHO- W HHUTPOTPYMIBI, aTOMOB TaloreHOB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTtupoia. [lomumepusanus ctuposa. CriocoOsl OIyIeHUS U
IIPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbIN yroJib U MPOAYKTHI ero nepepadotku. CrocoOwl nepepaboTKu HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKHH, KaTaTIUTUYECKUi), pUGOPMUHT, MHPOJIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIEBOAOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMELICHUs] TajoreHa Ha THUAPOKCOTPYIIY, HUTPOTPYyNIly, UHAHOTPYMIY,
amuHOrpynmy. /[lelicTBue Ha TaJOr€HIPOU3BOIHBIE BOJHOTO W  CIIMPTOBOTO
pactBopa wWIENOoYnd. B3auMoOIelCTBHE IUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[Tonsarue 0 METaJIIOOPraHUYECKUX COEIUHEHHUSIX. Hcnonp3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIiI€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYyMBaHHE OPOMHOM WM
MOJHOW BOJBI, pacTBOpa ME€pMaHraHaTa Kallis, B3aWMOJICHCTBUE AallETUIICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEHHUE
yraepoJia ¥ BOAOPO/1a B OPraHMYECKUX BELIECTBAX, IOJIyUEHUE STUIICHA U U3yUYECHHE
€ro CBOWCTB, O3HaKOMJIeHHE C KoJutekiusamu «HepTs» u «Yromsy, ¢ oOpazmamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxaiiue opranueckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cHUPTh. CTpOoeHHE MOJIEKYJ (Ha MpuUMepe
METaHoJIa W J3TaHoia). ['oMmonormyeckuid psia, oOmas dopmysna, H30MeEpus,
HOMEHKJIaTypa U kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BomoOpomHble CBS3M MEXKIAYy MOJIEKYJIAMHU CIIUPTOB.
XVWMHYECKME CBOMCTBA: pEaKUUU 3aMEIICHHsS, JETUAPATALMH, OKHUCIICHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. /[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTYypa U n3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOVICTB.

MHOroaToMHbI€ CHHUPTHl — ASTUJICHIVIMKOIb WU TIHLEpUH. PU3NYECKHE U
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEILEHHUS], B3aUMOJIEVCTBUE C OPTaHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEaKI1sl HA MHOTOATOMHBIE CITUPTBHI.
[IpencraBieHne o MEXaHU3ME PEaKIM HyKJIeo(UIbHOTO 3aMelieHus. JleficTBue Ha
opranusMm yenoBeka. CriocoObl MoTy4YeHus: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBI H
oenzosibHOrO sAnpa. dusmueckue cBoicTBa (eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (penomna. KaudectBeHHble peakiuu Ha (eHosn. TOKCHYHOCTh (PeHoma.
Crioco0Ob!I osTyueHus: U npuMeHeHue gpenomna. GenondopmanpaeruaHas CMOIa.

KapOonunbHble COETUHEHHS — albJICTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Ipynnbl. ['oMoJIOTHYECKUE Psiibl ANbJETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTtypa. PuU3MYecKue CBOMCTBA aJbJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHI0OB U KETOHOB: PEAKLINU IPUCOETUHEHUS.
OxucieHne anpAEeTUAOB, KaueCTBEHHBIE peakuumu Ha anbaeruabl. CrocoObl
HOJIyYEHUS U IPUMEHEHUE ATIbJETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEIENIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndecKkue CBOWCTBa
OJIHOOCHOBHBIX IMpEAETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUKALUM, PEAKUUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsTHE O TPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPEACNbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCIHOT. [IpencTaButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmias (popmyna, uzoMepus u
HOMEHKJIATypa. PHU3WUECKHE M XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3NYeCKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. ZKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucThka yriaeBooB. Kinaccudukanus yrineBoaoB (MOHO-, AU-
U ronucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. PoTOCHHTE3.
XHWMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIUHU C YYACTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TrIOKO3bI, €€
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuipsl: caxapos3a, MajabTo3a U
nakTo3a. BoccranaBnuBaromuye 1 HEBOCCTAHABIMBAKOIIME Aucaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoje u npumeHenue. [lonucaxapuasl: kpaxmad,
[NIMKOT€H M 1esunoiio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmalla, IJIMKOT€Ha H
nesunonao3el.  dusnueckre CBOMCTBA KpaxMmaiaa W LEJUIH0JI03bl.  XUMHUYECKHE
CBOICTBa KpaxmaJsa: TMJPOJU3, KAUeCTBEHHAs peakuusi C HOAOM. XHUMHUYECKHE
CBOICTBa LIEJUIFOJIO3bI: THAPOJIU3, MoJydeHHue 3(upoB neuitonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIepUMEHTAIbHbIE METOJbl H3yYEeHHUS BEUIECTB W MX IPEBPAIICHUIA:
PacTBOPUMOCTbH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBJAECTHJ HA PACKAJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ASTUJIOBOTO CHUPTa JUXpPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KAaYeCTBEHHBIC pPEAKIMU Ha albJAeTH/bl (C THUIPOKCHUIOM
muammuncepeopa(l) u ruapoxcumom meau(Il)), peakius raurepuna ¢ THIAPOKCUIOM
meau(1l), xuMuueckue CBOICTBA pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeiicTBue Kkpaxmasua ¢ HOJ0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Crnuptel U (EHONBD,
«Kap6oHoBbie KUCITOTHI. C10KHBIE YPUPHD».

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anupaTuiyeckue M apoOMaTHYECKHUE, TIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Ctpoenue moJiekys, oOmas ¢opmysia, U30Mepus, HOMEHKIATypa U (pu3ndecKue
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBUE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu ankuaaMMOHHSL.

AHUJIVH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4uecKoro psjaa. CTpoeHre aHWIMHA.
B3anmHoe BaMsHUE TPyl aToMOB B MoJjieKyine aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwiMHA. KadecTBeHHBIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4CHUSI W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHunmmHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAenbHbIC IPEACTABUTEIN O-
AMUHOKHCJIOT: TJHIMH, ajaHuH. Ou3nueckue CBOWCTBA aMHWHOKMCIIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJNKOHACHCAINKN, OOpa30BaHWE TMENTHIHONW CBS3U.
buonoruueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIA3 TIENTUIOB.

benku kak mnpupojHble TOaUMEpbl. llepBuyHas, BTOpUYHAs M TpPETUYHAs
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
pacTBopeHune O€JIKOB B BOJIe, JeHaTypalus OCJKOB NpH HarpeBaHWU, IIBETHBIC
peakiuu Ha OeJKM, pEIICHHE OKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMaMm
«A30TCoAepKallle OPraHUuYECKHe COeTUHEHUs» U «Pacrio3HaBaHre OpraHUYEeCKUX
COCJIMHCHUI.

BbicokoMmoJ1eKyIsIpHBbIE COeTUHEHMSI.

OCHOBHBIC TMOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSST MOJICKYIISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAUHEHUN —
NOJINMEPHU3ALUS U MOJUKOHEHCALH.

[TomumepHble wmatepuainbl. [lnacTmacceel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaIat). Y THin3anus u nepepadoTka MiacTUkKa.

DnacToMmepsl: HaTypaJbHbII Kay4yK, CUHTETUYECKUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbpHbIe (XJIOMOK, IIEPCTh, IMIENK), HCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepst CIEIUATBHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
3IIEKTPONPOBOIALIME ITOJTUMEPBI, OHOpa3IaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacrno3naBanue
IJIACTMAcCC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekynsspHOW (QOpMyIbl OPraHUYECKOTO COEIWHEHUS II0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIUX B €TI0 COCTaB, HAXO0XKIEHUE MOJIEKYJISIPHON
(bopMyIIbl OPraHMYECcKOro CoeIMHEeHUsI 0 Macce (00bEMY) IPOYKTOB CrOPaHUs, 110
KOJIMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB PEAKIUU W/WUIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpPMYJbI OPraHMYECKOTO BEIEeCTBAa Ha
OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIOCOOOB MOJIyYEHUs, ONpE/IeJICHUuE J10JIU
BBIXO0/Ia IPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanm3zanms MexXnpeIMETHBIX CBA3EH IIPU NU3yUYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIMWX €CTeCTBEHHO-
HAyYHbIX TOHSATHH, TaKk W TOHATUH, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBINA (haKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJEHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIEIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBa, (PU3MYECKHE BEJIMYMHBI, €AUHULBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,
dboTocuHTE3, nAbIXaHWE, OENKH, YIJIEBOJbI, >KUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEeHTHI.



['eorpadusi: moae3Hpie UCKOMIaeMble, TOTLIUBO.
TexHOmorus: TNHILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO ITUTaHHS,
MOIOIIME CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CoctaB aTtOMHBIX sAep. XUMUUECKHM 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJIA. JHEPTETUUECKHE YPOBHU U
noaypoBHHU. AToMHBIE OpOuTanu. Kinaccudukamus XuMIIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHBIE KOHPUTYpAIlUU aTOMOB AJIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHUH, DJIEKTPOHHBbIE KOH(DUTYypallid HOHOB.
DNEeKTPOOTPUIATENBHOCTD.

[Teprnonnueckuit 3akoH u Ileproanyeckas cucreMa XUMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b nepuouuecKkoro 3akoHa u Ileproandeckoil cuCTEMBbI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEN  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEILIECTB [0 FPYIIaM U epUoiaM. 3HAYCHHUE IEPUOANIECKOTO
3akoHa J[.11. Menneneena.

Xumuyeckass CBsSI3b. BuUIbI XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAf,
MeTajuinyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN. DHEPrus U JIuHa cBsi3U. [1oysipHOCTD, HANTPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBs3u. KparHeie cBsa3u. BompoponaHas —CBs3b.
MexMOoNEKYJISIPHBIE B3aUMOIEHCTBHUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpEe COETMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHeHusX. COcTaB KOMILIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBaresb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUHU.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOIO  CTpPOCHMS.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuaHble pactBopsl. [lpencraBienue o
KOJUIOMJHBIX pacTBopaX. CnocoObl BBIPAKEHUS KOHUEHTPALMH PACTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILEHTpalus. HacelllieHHbIE U
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Krnaccudukaiuys n HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. TpUBHAILHbBIE
HAa3BaHMS OTIEIIbHBIX IIPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYECKOW U OpraHuYecKou
XUMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB; 3aKOH COXPAHEHUS U MpPEeBpallCHUs
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie 3(Q(PEKTh XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOM peakiuy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Karanus u kataaus3aTopsl.

OOpatumpie 1 HEOOpaTUMBIE pEeaKIui. XUMHUECKOe paBHOBecue. KoHcTanTa
XUMHYECKOro paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAlMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnextponutnyeckas aucconuarus. CuibHbIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpela BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpaiabHasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
HOHHOT'O OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIMTETW W BOCCTAHOBHUTENIW. METOa 3JIEKTPOHHOTO OanaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
pa3oKEHUE TNEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KATAIM3ATOPA, MOIECIU
KPUCTAJUTMYECKUX PEMIETOK, IPOBEICHUE PEaKITNii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedbpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, M3YUYEHUE BIMUSHUS PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PpEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawoB B [leproandyecKkoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTPOCHHSI MX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIO0poia, cepbl, hocdopa u
yriepoaa).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHbBIE CBOMCTBA. [ npuibl. TommBHbIE
DJIIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, cnocoObl MoJydeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAgopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMsI TajoreHoB. JlabopaTopHbIE ¥ MPOMBINIICHHBIC CIIOCOOBI MOTYYEHUS
rajioreHoB. [I[puMeHeHre rajloreHoB U UX COEIUHEHHI.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBINIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kuciopoaa. OU3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUIBI.



Cepa. Haxoxaenue B TpHUpPOJE, CIOCOOBI TONYYCHHS, (PU3HUECCKUE W
xumudeckue cpoiictBa. CepoBomopon, cyiabbumel. Oxcun cepsi(IV), oxcua
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX coti. OCOOEHHOCTH CBOMCTB CEPHOM
KUCJIOTHI. [IpuMeHeHue cepol U €€ COeTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOcoObl MONy4YeHHUs, (puanyeckue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTpHUIbI. OKCUIBI a30Ta. A30THUCTas U a30THAA
KHUCIIOTHI ¥ X coyti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMenenue a3ora
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mnpupone, cnocoObl MOMydyeHUs, (U3HYECKUE U
xumuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopubie
yIoOpeHusI.

VYrinepoa, HaxoXIeHUE B NOpuUpojAe. AJUIOTPONHbIE MOAU(PUKALKUU.
duzryeckre W XUMHYECKHE CBOMCTBA TMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yrompHas kuciora u e€
colii. AKTHUBUPOBAaHHBIN yroib, ajgcopouus. DysiepeHsl, rpadeH, YriiepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeUiecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3nuecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusA(IV), KpeMHHEBas KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHuUs U ero coequHeHuil. CTeKI10, ero noJay4yeHue, BUbl CTEKIIA.

[Tonoxenue MeramwioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCc0OEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI04eK aTroMoB MerauioB. OOmue
¢dbusnueckue cBoricTBa MeTauioB. [IpuMmeHeHne MeTauioB B OBITY M TEXHHKE.
CiuiaBel METAIOB.

ONEeKTPOXUMHUUYECKUN psAJ HampspDkeHuid metauioB.  OOmme  crnocoObl

NOJIyYeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILUTYPIHS,
anektpoMeraiutyprusi. [lonarue o xoppo3uu MeramuioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MetamioB [A-rpynmbl Ilepuonudeckoil cuUCTEMBI
XUMHUYECKHX 3JIeMeHTOB. HaTtpuii u kanuii: moixydenue, Gu3nyeckue 1 XUMHUUECKHe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynnel I[lepuoaudeckolt CUCTEMBI
XUMUYECKAX DJEMEHTOB. Maramii W KaiblHil: ModydeHue, (U3N4YecKue u
XUMHYECKHE CBOWCTBA, NPHUMEHEHHE IIPOCTBIX BEIIECTB M HUX COCIUHECHUM.
XKéctkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMHMHMI: TTOy4YeHue, pu3nyeckue 1 XuMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIeCTBA M €ro CoequHEeHUH. AMQOTepHblE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmiast  xapakTepucTuka MeTaiioB noOouHbix mnoarpymnn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

Du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. Okcuabl u
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE Xpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHla H €ro COCIMHEHHM.
Baxueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanusi, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3znuecKkrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHne Keae3a u
€ro CIJIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeanHeHui. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA Y THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[IAHKA U €r0 COCINHCHUM.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX MPEBpAICHUN:
u3ydyeHue oOpaslloB HEMETAJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KHUCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aWUMOJEUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), B3aUMOJECHCTBUE IIMHKA W jKejie3a C pacTBOpPAMHU KHUCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANOMUHUS M LHUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T u (Hochop U MX COCTUHEHUY,
«MeTaipl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHUA U KM3Hb.

Ponb xumuu B oOecrieueHny yCTOMYMBOTO pa3BUTHs dyesioBeuecTBa. [lonarue
0 Hay4YHBIX METO/IaX MMO3HAHUS U METOJI0OJIOTUH HAYYHOTO uccliieqoBanus. HayuHbie
MPUHITUIIBI OPTaHU3AIMN XUMHUYECKOTO MPOU3BOCTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJYYEHHs] BaKHEUIIIMX BEIIECTB (Ha MpPUMEpPE MPOU3BOJACTBA aMMHUAaKa, CEPHOU
KHUCIIOTBI, MeTaHoJ1a). [IpoMblIlIeHHbIE CIOCOOBI MOTYYEHUS METAILJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPEABI U €0 MOoCIenCcTBUA. Ponp XumMuu B
obecreueHnr YHEPTeTUYECKON OE30TaCHOCTH.

XuMusi H  340pOBbe uenoBeka. JlekapctBeHHble cpencTtBa. I[lpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTUH MEAULUHBI.

XUMHMS THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumMuu B
o0ecrieueHnd MUIIEBOI 0E€30ITaCHOCTH.



Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumwus. [IpaBuia
0€30macHOT0 UCIIOJIb30BAHUS MPENapaTOB OBITOBON XMMUU B IOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre 1 MUHEpaabHbIe y100pEHNs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIIO, KE€paMHKa.
Marepuansl a1 anekTponukd. HanorexHomorum.

Pacuérnrie 3agaun.

PacuéTel: mMaccel BemiecTBa Wid 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MacCce WK 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MTPOIYKTOB PEAKIINH, €CJIA OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CITH OHO
M3 BEIIECTB [JAaHO B BHJIE pPAacCTBOpA C OIPEHCIEHHOM MacCOBOU JOJIEU
PACTBOPEHHOIO BEILIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHIIEHTpAIlMK BEIIECTBA B
pacTBOpE, AOJIH BbIX0JIa MPOIYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  H3yYeHUH OOmed u
HEOpPraHU4ecKo XUMUM B 11 Kjacce OCyIIeCTBIISETCA YEPE3 MCIOJIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIACIbHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OOmmume ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJaccu(uKaIus, MepUuoIUuIHOCTb, HAOJIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHMUE.

dusuka: MaTepusi, MUKPOMHP, MAKPOMUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VIOH, NU30TOMNbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN YPOBEHD, BELIECTBO,
Teno, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, WJCAIbHBIA Ta3, (u3nyeckue
BEJIMYMHBI, €IUHUIBI U3BMEPEHUS, CKOPOCTh, SHEPT U, Macca.

buosnorus: kierka, opraHusM, 3KocucTema, ouocdepa, MeTaboIu3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJIKH, KUPBI, YIIIEBOJbI, HYKJICHHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M OTOK SHEPTUH B SKOCUCTEMAX.

["eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
pECYpCHI.

TexHonmorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS IMTPOMBILIIJIEHHOCTD,
dbapmarneBTHUECKAS MPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUATIOB, AJIECKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNUNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMuCs POCCUUCKOW TpakIaHCKOW HWIACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATMYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroHIMXCsl PYKOBOICTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMM © HOPMaMu T[OBEJICHHUS;, HaJIU4He
IIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OINBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAEeSTEIbHOCTU
oOyyJarouuxcs B polecce peajim3aiy o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD» OTPAXKaIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpoliecce peanusaiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIIOPAJIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEIHPHOCTHU MPU CO3TaHUH YUSOHBIX
IIPOCKTOB, PEIICHUH YUYeOHBIX 1 MO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN XUMAYECKHIX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUJIOKEHUSI XWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAYKW €CThb pe3yJbTar
JUIMTEIIBHBIX ~ HAONMIOEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpECa U NM03HABATEIIbHBIX MOTUBOB B ITOJIYYEHHH U MOCIIEYIOLIEM aHAIN3E
uH(OpMAIUK O MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHOM XUMUU;



3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHWBATH CUTYAIlMH, CBSI3aHHBIC ¢ XUMHYCCKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHUE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYJOBOU J1€ATENLHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI WHAMBUAYAJIbHOTO M  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJICJICTBUM U HENPUSATHS BPEIHBIX MPUBBIUEK (YrMOTpeOaeHuUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTWE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaX CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUHN 110 XUMHUH,

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
obOpasoBanmsi, Oymymeld npodeccuu W peaau3alnud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKU LEJIECOO0PA3HOTO OTHOILIEHUS K MPUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKUX MpoOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE TPUPOIHON U COLUATBLHOU CPEebL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUU ISt
pelIeHus: BOPOCOB PALIMOHAILHOTO TPUPOOTIOIb30BaHMUS;



AKTUBHOTO HENOPUATHUS JEHUCTBUM, MPUHOCAIIUX BpEI OKPYKAOLIECH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArONMpPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIIBITA NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTIO
IPEJICTaBICHNUs 00 OKPYXalOIIeM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJIS  COBPEMEHHOM
LMBHJIN3ALMY: B €€ TyMaHUCTUYECKOUW HAIIPaBICHHOCTH U BAXKHOM POJIA B CO3/1aHUA
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B PEIICHUU IJIOOATBHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUILIEBON U
HKOJIOTUYECKON ©O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEUEHHM YCIOBUMN
YCIIELLIHOTO TPYZa U AKOJIOTMYECKU KOM(POPTHON )KU3HHU KaKJI0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUSA CYIIHOCTH METOJOB
NIO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JAaHHBIX C LIEJIbIO MOTYYEHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJNb30BaTh XHWMUYECKUE 3HAHUS IS
pelieHust Ipo6JieM B peabHbIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3IMyHbIX cdepax mpodeccrnoHaTbHOMI
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI



MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI 110 XMMHH Ha YPOBHE
CpemHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYUMbIe 1T (OPMHUPOBAHHUS  MHUPOBO33PCHUS  OOyUYaIOIIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIINEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cCHeHUPUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yUeOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

peryJsTUBHBIC), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
IPAMOTHOCTH M COIUATILHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTH oOy4JaroIuxcst UCIIOJIh30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICUCTBYS B IO3HABATEIILHON U COLMAIbLHOU MIPAKTHUKE.

MeranpeaMeTHble PEe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU,

WCIMOJIb30BaTh IMPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUI;

BBEIOMpPATh OCHOBAaHUS W KPUTEPUHM I KIACCH(PUKAIMKM BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh IMPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUThH JIOTMYECKUE PACCYXICHUSI (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOIbI U 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS UCIOIB3YEMbIE B XMMUM CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJIEIBHBIC TPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) JIEMEHTA, XUMU4ecKas (popmysia, ypaBHCHHE XUMUYECKON PEaKITun
— TIpU PEIICHUH YYCOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7a4, MPUMCHSTH



HA3BaHHbBIE MOJIEJIbHBIC MPEJCTABICHUS I BBISBICHUS XapaKTEPHBIX NMPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHWS BEIIECTB M XWMHUYECKHX
peakuuii;

dbopMynIupoBaTh LIETN U 331a4U UCCIICIOBAHMS, UCIIOJIb30BATh TOCTABIICHHBIC
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
polecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JTIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBJISATh OOOCHOBaHHBIM OTYET O IPOJIEITAHHOM padboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIeNOBAaTENbCKOW W MPOEKTHOM
JESITEIbBHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3TUYHBIX METOOB
MO3HAHUA.

3) pabora ¢ nunopmanuei:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(popMmanuu (Hay4dHO-
HOMYJIsSIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBAaTh UHPOPMALIUIO PA3IUYHBIX BUIOB U (Hopm
Ipe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

dbopMyIupoBaTh 3alpOChl U MPUMEHATH Pa3JIMYHbIE METOIbl MPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OnpeeEHHOrO THUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpPMY  HIpPEICTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IIPU PabOTE C XUMUYECKON
uHpopMaIen: TpPUMEHATh MEXKIpeIMeTHbIe ((hU3NYECKHUEe U MaTeMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMyJIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eliCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOI TEMbI B XOJI€ TUAJIOTa W/WIIN
JMCKYCCHUH, BBICKa3bIBaTh UJIeU, (DOPMYIUPOBATH CBOM MPEI0OKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

BBICTYIIaTh C IPE3CHTAIMEH PEe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MIOJTyYEHHBIX CAMOCTOSITEIIbHO HJIM COBMECTHO CO CBEPCTHHKAMM NP BBITOJTHCHUN
XHUMHUYECKOTO JKCIICPUMEHTA, MPAKTUYCCKONH pabOThI MO UCCIICAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOro MpOoeKTa, U (HOpMyIMPOBATH BBIBOIBI
10 pe3yJbTaTaM NPOBEACHHBIX HCCIICOBAHWA MYTEM COTJIACOBAHMS IMO3UIUI B
x0J1e 00CyX IeHHS 1 OOMEHa MHCHUSMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSATEJIbHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTh, Omnpeneisist e€ Mead W 3aJayd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIrOpuTM JEHCTBUH MpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIEIOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3p(dEeKTUBHBIA CHMOCOO MX peHIeHHs C YYETOM IMOMY4YEHHMsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKIIHSIX;

OCYLIECTBJISATh CAMOKOHTPOJb JIEATEIbHOCTH HAa OCHOBE CaMOaHalu3a u
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl M0 XUMUU Ha yriyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHET0 OOIIero 00pa3oBaHus BKIIIOYAIOT CICIU(PUIECKHUE IS
y4eOHOro npeaMera « XuMHUs» HaydHbIE 3HaHUS, YMEHUS U CIIOCOObI JEHCTBUM TI0
OCBOCHHIO, MHTEPIIPETAlMU U MPpeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH MO
MOJIY4YEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B PA3NIMUHBIX Y4YEOHBIX
CUTYAaILUSX, a TAKKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHEN. B
nporpaMmMe IO XHMHHM HPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
W3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUI: O MECT€ M 3HAYEHMH OPTraHUYEeCKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUH yCTOHYMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEHICHUU MPOOJIEM SKOJIOTHYECKON, SJHEPreTUUECKON U
NUIIEBOM O€3011aCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3aHUU HOBBIX MaTEpUasOB,



HOBBIX HUCTOYHUKOB SHEpruu, B oOecreyeHnu paIoHaIbHOTO
IPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUSI U OOMIEH KyJIbTYpHI
YeJI0BEKa, a TAKXKE HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CPELE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATal0IIMeE MOHITHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
o0Oosiouka aroma, S-, p-, d-aToMHBIE OpOHWTaNU, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToma, THOpUAM3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIIMOHAbHAS
rpynmna, pajaudkal, CTPYKTypHbIe (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHbIE), HM30MEpHUsl CTPYKTypHasT M MPOCTPAHCTBEHHAas (reoMeTphuecKas,
ONTHYECKasi), M30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- U a30TCOJEpKAIllMEe OPraHUYECKHE COETUHEHHUs, MOHOMEp, MOJHUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOpPUHU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalIEHUs] DHEPrUM IMPU XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBJICHU; TIPECTABICHUS O
MEXaHU3MaX XUMHUYECKHX pPEaKIHi, TEePMOJUHAMHUYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U PYIII aTOMOB B
MoJIeKyIaxX (MHAYKTUBHBIM U Me30oMepHbIN 3 dekTol, opueHTanThl I u 11 pona);
(baKTOoJOTMYeCKUe CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
UCIOJIb30BaHUU BAXXHEHMIINX OPraHUYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JeSITEIbHOCTH YeJIOBEeKa, OOINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO IPOU3BO/ICTBA
(Ha mpuMepe POU3BOJICTBA METAHOIIA, TEpepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE MPU3HAKU IMOHSTHUH,
yCTaHaBIMBaTh MX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MPH
OMMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTH YMEHUI:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEIIIECTB;

COCTaBIISITh YPaBHEHHS] XUMHYECKUX PEAKIUUA M PaCKpbIBaTh MX CYIIHOCTB:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajllaHca »ATUX peakluil, peakiil HOHHOro OOMeHa MyTEéM
COCTaBJICHUS UX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMI];



U3rOTaBIMBATh MOJEIIA MOJIEKYJI OPraHUYECKUX BELIECTB ISl MILTIOCTPALUU
UX XUMHYECKOIO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YYECHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJIsI OTIEIbHBIX
IPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, allETHIIEH, TOJYOJ, TJIMLEPUH,
ATWJICHIJIMKOIb, (EHOoN, (OopManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBAS KUCIIOTHI,
[JIMIMH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U IpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYEeCKUX COCJAMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepPU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BEUIECTB: aJKaHOB, HUKJIOAIKAHOB, AJIKEHOB, AJIKAJIUEHOB, aJKUHOB,
apoOMaTHYECKHUX YTJIEBOJOPOJOB, CIHPTOB, albJEIHJIOB, KETOHOB, KapOOHOBBIX
KHUCIJIOT, MPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHUNW U AMUHOB,
AMUHOKHUCIIOT,  O€NKOB,  yIJIeBOJOB  (MOHO-, JHU- U  TOJIMCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMHU  YpaBHEHUSMU
COOTBETCTBYIOIIIMX XHUMHUYECKUX PEAKLHI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpPMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTh HA KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTU OPraHUYECKUX COCAUHEHUH OT
KpPaTHOCTH U THIIa KOBAJIEHTHOW CBSI3U (G- U M-CBA3M), B3aUMHOIO BJIMSHHS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOAOPOIHOTO
ChIPBs (HE(PTh, MPUPOIHBIN ra3, yrojb), CIIOCOOBI €ro MepepadoTKX U MPAKTUIECKOE
IpPUMEHEHHUE TPOYKTOB NEpEepadOTKu;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJIaX MO3HaHMs — HAOJIOICHNH, U3MEPEHUHU, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICIIUTEIIbHON
NEeSATEIbHOCTH — aHaIM3 U CUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3aluIo,



BBISIBJICHUE PUYUHHO-CJICICTBEHHBIX CBSI3€M — I U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSMUA U TPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €JUHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHCHHS W
IIPOTHO3UPOBAHUS SBJIECHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPO.Y;

c(hOpMUPOBAHHOCTH YMEHUI: TIPOBOAUTH PACUETHI [10 XUMUYECKUM HOpMyIam
U YpPaBHEHUSAM XMMHYECKUX DPEAKUUU C UCIMOJIb30BAaHUEM (PU3UUYECKHX BEIHYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOW CTOPOHBI: PAcCUYEThl MO HAXOXKICHUIO XUMHUYECKON (HOpMYIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHYECKUX 3JIEMEHTOB, MPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TMO3MLIMHA  HKOJOTMYECKOM  0e30MmacHOCTH  TOCHEACTBUS ~ OBITOBOM U
IPOM3BOJCTBEHHON ACSITEIFHOCTU YEJIOBEKA, CBA3AHHOM C MepepabOoTKOMN BEIIECTB,
WCITOJIB30BATh MOJYUYEHHBIC 3HAHUS JIUIS IPUHSITHS TPAMOTHBIX PEIICHUH mpobiieM
B CUTYaIlUsX, CBSI3aHHbBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YTJIEBOJOPOAOB pPa3IUMYHbIX KJIaCCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJEHUEM MPABUII
0e30macHoro OoOpalleHus ¢ BEIIECTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMynupoBaTh 1ENb HCCIENOBAaHUS, NPEACTaBISITH B pa3indHON ¢dopme
PE3yNbTAThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiia HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYJOBOI JIE€ATEIIBHOCTH B LEJISIX COXPAHEHUS CBOETO 30POBbs, OKPY’KarOIIEH
IIPUPOIHOM CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JACHCTBUS Ha >KUBBIE OpPraHU3MBbI
onpeeaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMbich nokasarens [1/1K;

aHAIM3UPOBATh 11€J1€CO00PA3HOCTh MPUMEHEHUS! OPraHUYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHUN: OCYIIECTBISATh II€JICHANIPABICHHBIM TMOUCK
XUMUYECKON MH(GOpMAIIMKU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XMMUYECKYI0 HH(POPMALINIO, TepepadaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBUH C IMOCTABJIICHHOH yueOHOI 3a1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XUMUSD» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaJbHOM EIWHCTBE MHUpAa,
3aKOHOMEPHOCTSAX M IIO3HABA€MOCTU SIBJICHUMM MPHUPOJBI, O MECTE U 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOU, DHEPTEeTHUYCCKOW W THIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIICUCHHH PAlMOHAJIIBHOTO MPUPOIOIOIb30BaHHUS, B
GbopMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl 4YeJOBEKa, a TaKkKe
DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOJTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XHWMMYECKHUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOITUE MMOHSITHUS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 000Ji0Yka aroma, S-, p-, d-aToMHBIE OpOWTaANIM, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHanM3aIus aTOMHBIX OpOuTajnei, WOH,
MOJICKYJIa, BaJIEHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMUYecKasi CBs3b (KOBaJICHTHas, MWOHHAs, MeTaUIMYecKas, BOJIOPOJIHAs),
KpUCTAUIMYECKasi PpemETKa, XUMHUYECKas peakius, pPacTBOP, JJICKTPOIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJUTHYCCKAS TUCCOIMAIUS, CTETNeHb JJIUCCOIUAIINH,
BOJOPOJIHBI TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIh, TEIIOBOW 3]dekT
XUMHUYECKOW peakIuu, CKOPOCTh XUMHYECKON pEeaKIni, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU IUCCOLMAIUHU, TMEePUOIUYECKUIMI
3akoH [[.l. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPaHEHUS U
MIPEBPAIICHUS] SHEPTUH TIPU XUMUYECKUX PEAKIINAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTB, 3aKOH JIEUCTBYIOIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3BIK
XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMSI MPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHbIC MPEJCTABICHHS O CTPOCHUU
BEI[ECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM U HAJIMOJEKYJISPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHW3Max XHMHYECKUX PEaKIHWid, TEPMOINHAMHUYECKUX U
KHHETHYECKNX 3aKOHOMEPHOCTAX WX NPOTEKAHHS, O XMMHYECKOM PAaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJIOTMYECKHE CBEIICHHMS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH U 0€30MacHOM HMCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BCIIECTB B OBITY M TMPAKTUYECKOW ACATEIBPHOCTH YEJIOBEKa, OOIMMX HAYYHBIX
MPUHITUTIIAX XUMAYECKOTO MMPON3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHABJIMBAaTh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUINE TMOHATHUS MPH
OTNMCAaHUM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAICHUII;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIOJIB30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMYyJT BEMIECTB W  ypPaBHCHUH XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOM CBSI3M U TUINA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(DHUITIPOBATH: HEOPTAHUIECKUE BEIIECTBA
110 UX COCTaBY, XUMUYECKHE PEAKLMHU MO PA3IMYHBIM NpU3HAKAM (YUCILY U COCTABY
pearupyromux BelIeCTB, TEIIOBOMY 3(P(DEKTy peakiuu, W3MEHEHUIO CTeleHeH
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaiu3aTopa W Jpyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHWMSI W KPUTEPUU I Kiaccudukanum
M3y4aEeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAMYECKOr0 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl MOHSITUSI
(QHEPreTHUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHH», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO30OYXKAEHHOE HHEPTETUYECKUE COCTOSIHHS aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomaM U rpynnaMm llepuoguueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS HX
AJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJY HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJICKTPOHHOTO OasiaHca
ITUX PEAKUUH; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypPaBHEHWHW;  pEaKkUuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpE TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMUS);



chOpMUPOBAHHOCTh YMEHHUSI OOBACHITH 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTUUYECKUX XapaKTEPUCTUK, XAPAKTEP
M3MEHEHHSI CKOPOCTH XHMMHUYECKOW pEaklUMH B 3aBUCUMOCTA OT Pa3IMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOI0 PABHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JeXalMe B OCHOBE IMPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHUaKa,
o0llMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUsI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLICHHS PUCK-TTI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHUE, W3MEPEHHE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIH ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS NPHU SKCIEPUMEHTAIIBHOM UCCIIEA0BAHUN BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIHUX MECTO B TMPUPOJE,
MPAKTUYECKOM JEATETbHOCTH YEJI0BEKAa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUUA C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHATUM «MaccoBasi JI0Jsl BEUIECTBA B PACTBOPE» U «MOJIIPHASI KOHIEHTPALUS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMH BEIIECTB; TEIUIOBOTO 3(pdekTta
peaKkuuy; 3Ha4€HUs BOJOPOIHOTO IOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
MPOJYKTa PEAKLUH, €CIM OJHO M3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpaA C
OTIPEICIEHHON MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT mpuMecH ); J0JM BbIXOa MPOAYKTa PEAKIMU; O0BEMHBIX OTHOILIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIEpUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKICHNE KAYECTBEHHOI'O COCTAaBa HEOPTAaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpedpl PacTBOPOB BEIIECTB C IOMONIbIO HHAMKATOPOB, HU3YYEHUE BIIHSHUSA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOW  pEakluu, perieHue
AKCHEPUMEHTANbHBIX 3afad 1o Temam «Mertame»y u  «Hemeramis»y) ¢
COOJIOZICHUEM TpaBUJI 0€30IaCHOr0 OOpAaIIeHHs C BEIIECTBAMHU M JIA0OPaTOPHBIM
obopynoBaHueM, GOpMYIHPOBATH LIETb UCCIIEIOBAHUS, IPEICTABIIATH B PA3TUYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTAa, AaHAJIU3UPOBaTh U  OLIGHUBATh  HX
JIOCTOBEPHOCTB;



c(hopMUPOBAHHOCTHh YMEHUM: COOJTIOIATH MPABHJIA TTOJIH30BAHUS XUMUYECKON
nocyol u jgabopaTopHbIM O0OpYyJOBaHWEM, OOpaIlleHUs C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITOJHCHHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIeCO00pa3HOTr0 TMOBEJAEHUS B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOTHOU
Cpenbl U JOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHsA, OCO3HABATH OMNACHOCTH
TOKCUYECKOI'0 JIEUCTBUSL HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazareis [IJIK;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B PA3MYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JaUTEepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHMH C TIOCTaBJICHHON y4eOHOM 3aaucii.
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a¢upsbl. XKupsl
bubmunoreka LIOK
33 YIICBOb! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTconeprxkamye opraHuyecKkue coeIuHeHus
bubmunoreka LIOK
4.1 AwmuHBL. AMUHOKHCIIOTEL. benku 12 hitps://m.cdsoo.ru/d69df650
Hroro no pasgeny 12
Pasznea S. BoicokoMoieKyJIsIpHbIE COeINHEHUS
5.1 BricokomortekynsapHble cCOeqMHEHUS 6 bubmorexa LOK
) yp 4 https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepnoanueckuit 3aKoH
1.1 u Ilepuogudeckas cucreMa XMMHYECKHX 9 bubmmorexa [IOK
) proa https://m.edsoo.ru/2dd57{24
snemenToB 1. Y. MenaeneeBa
12 Crtpoenue BemiecTBa. MHOTr0o0Opasue 11 1 bu6nuoreka [IOK
' BEIIECTB https://m.edsoo.ru/2dd5724
but6mmoreka [IOK
1. X 1 1
3 FIMHTHCCKHE peariini ? 3 https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi Xumust
but6mmoreka [IOK
21 Hemeratet 31 ! 3 https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
2.2 M 2 1 2
CTALITH 3 https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3gen 3. XuMus v :Ku3HbL
31 MeTo bl TO3HAHUSL B XUMHUU. XUMUS U 9 bubnuoteka [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9
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IHOYPOYHOE INTAHUPOBAHMUE

10 KJTACC
KoumnuecTBo yacos
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHuss  oOpa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
IIpenmer u 3HaueHue
OpraHUYECKON XUMUH,
bubmunoreka LIOK
1 IIPE/ICTABIICHUE O 1
03.09.2024  https://m.eds0o.ru/3686e6f5
MHOTO00pa3uu OPraHUIECKUX
COCTMHEHNN
DJIEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U
yr“ pota ( bubmuoreka [IOK
2 BO30Y)KIEHHOE COCTOSTHUS). 1
03.09.2024  https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOXHOCTH
aToMa yriepoja
XuMUYecKas CBSI3b B
OPTraHUYECKUX COCTMHECHUSIX.
bubmunoreka LIOK
3 Mexanu3Mbl 00pa30BaHUs 1
N 04.09.2024  https://m.edso00.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3e
Teopus crpoeHus
. bubmuoreka [IOK
4 OPraHUYECKUX COCIUHEHUIN 1
10.09.2024  https://m.edsoo.ru/9e595¢cb8
A. M. bytneposa
Buner uzomepun:
5 CTPYKTYpHasi, 1 bu6nuoreka [JOK
MPOCTPAHCTBEHHASI. 10.09.2024  https://m.edsoo.ru/b0e61661
OnexTpoHHbIE 3P HEKTH B




Monelcynax OpFaHI/I‘-IGCKI/IX
COCTMHEHUN

IIpencrasnenue o
KIIacCU(UKAIIUU 1

6 cHucTeMaTHyecKas bubmorexa HOK
11.09.2024  https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpTraHUYECKUX BEIECTB

7 Knaccudukanus peakuuii B bubnuoteka [JOK
OPraHU4YeCKON XUMHH 17.09.2024 | https://m.edsoo.ru/ba5706aa

2 Cucremaruzanus u bubmunoreka LIOK
000011IeHE 3HAHNUN 10 TEME 17.09.2024 @ https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUH
pan, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubmmoreka [JOK
DJIEKTPOHHOE U 18.09.2024  https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DuU3NYECKUE U XUMUYECKHE bubmuoreka [IOK
CBOICTBA aJIKAHOB 24.09.2024  https://m.edsoo.ru/3137711c
HaxoxeHue ankaHoB B

1 npupoze. CriocoOb! Bubmuotexa [JOK
MOJYYEHUS U IPUMEHEHNE 24.09.2024 | https://m.edsoo.ru/259b0asSb
AIIKaHOB
[uknoankaHbl: 001Ias
dbopMyIa, HOMEHKIIATypa 1

12 U30MEpHUsi, 0COOCHHOCTHU bubmunoreka LIOK
CTPOEHUSA U XUMUYECKHUX 25.09.2024 | https://m.edso00.ru/156730d2

CBOICTB, CITOCOOBI
MOJTyYCHUS U TIPUMEHEHUE




Pemenne pac4€THbIX 3a1a4
Ha OIpe/ieJIeHHe
MOJIEKYJIIPHOH (hOPMYITBI
OpPraHMYECKOTO BEIIECTBA IO

but6mmoreka [IOK

13 MAacCCOBBIM JOJISIM aTOMOB 01.10.2024 @ https://m.edsoo.ru/bf84d8eb
JJIEMEHTOB, BXOSIINUX B €TO
cocraB. CucreMaruzanus u
0000111eHIE 3HAHWI 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHI
pan, obmas hopmyna,
HOMEHKJIATypa, SJIEKTPOHHOE

14 51 HpOCTpaH};I")FBGHHOG ’ bubmmorera LOK

01.10.2024  https://m.edsoo.ru/273b0ale

CTPOEHHE MOJIEKYII.
CrpyKTypHas ¥ LIUC-TPAHC-
U30MEpHUsl aJIKEHOB
®du3znvecKkue U XMMUYECKUE

15 cBOIicTBa ankeHoB. [IpaBuio Bubmmorexa [IOK

02.10.2024 = https://m.edsoo.ru/21069ccd

MapkoBHHKOBa

16 CniocoOsI ToTydeHus 1 bu6nuoreka [JOK
NIPUMEHEHUE AIIKEHOB 08.10.2024  https://m.edsoo.ru/665dc058
[IpakTuueckas padora Ne 1

17 no teme "[lonyuenune bubmmoreka [JOK
ATUJIEHA U U3YYEHHUE €T0 08.10.2024  https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenne pac4€THbIX 3a1a4

18 Ha OIpe/IeTICHHE bubmuotexa [JOK
MOJIEKYJIIPHOHM (hOPMYITBI 09.10.2024  https://m.edsoo.ru/e9ea9921

OpTraHU4Y€CKOIro BEIICCTBa




AnKaMeHbl: CONPsHKEHHBIE,

U30JIMPOBaHHbIE,
19 KyMYJIUPOBAHHBIE. bubmorexa [IOK
15.10.2024 | https://m.edsoo.ru/04298c0a

Oco0EeHHOCTH JIEKTPOHHOTO
CTpOCHUS

20 XUMHYCCKHE CBOICTBA bubmunoreka LIOK
CONPSIKEHHBIX TUECHOB 15.10.2024 = https://m.edsoo.ru/e561253d

21 CriocoOsbI oTy4eHus u bu6nuoreka [IOK
MPUMEHEHNE AJIKAJUECHOB 16.10.2024 = https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
pan, obmas hopmyna,

2 HOMEHKJIATypa, SJIEKTPOHHOE bu6nuoreka [JOK
U IIPOCTPAHCTBEHHOE 22.10.2024 = https://m.edsoo.ru/68bbccdc
CTPOEHHUE MOJIEKYI,
¢du3nueckue CBOMCTBA

” XuMHYECKHE CBONCTBA bubnuoteka [JOK
AJIKUHOB 22.10.2024  https://m.edsoo.ru/23493a93

24 KauecTBeHHbBIE peakiuy HA bubmmoreka [JOK
TPOMHYIO CBSI3b 23.10.2024 @ https://m.edsoo.ru/7blc48da

’5 CriocoObI MoTy4eHus u bu6nuoreka [JOK
MIPUMEHEHUE AJIKUHOB 05.11.2024  https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YpPaBHEHUIO XUMUYECKOMN bubmorexa OK

05.11.2024  https://m.edsoo.ru/5db8e526

peaxkuuu

7 CucreMaTusanus u
000011IeHrEe 3HAHU 10 TEME 06.11.2024

73 ApeHbI: TOMOJIOTUYECKU Bubmuotexa [JOK
psia, obmas popmya, 12.11.2024  https://m.edsoo.ru/a92a7094




HOMEHKJIaTypa. DJIEKTPOHHOE
U TIPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYN OEH30J1a U
TOJTyOJI1a, X (PU3HIECKUE
CBOMCTBa

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKITNU 3aMEIICHHS

12.11.2024

bubmunoreka LIOK
https://m.edsoo.ru/a44alae4

30

XUMHYEeCKHE CBOMCTBA
ApEHOB: PEAKITUI
MPUCOSANHECHHUS, OKUCIICHUE
TOMOJIOTOB OEH30J1a

13.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTH XUMUYECKIX
CBOMCTB CTHpPOJIA

19.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbix 3a1a4
Ha OIpeieieHHe
MOJIEKYJIIPHOM (hOPMYITBI
OpPraHMYECKOro BEllecTBa

19.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/53461a2¢

33

CnocoOsI ToTydeHus 1
NpUMEHEHHE apEeHOB

20.11.2024

bubmunoreka LIOK
https://m.edsoo.ru/6£717d09

34

I'enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJAOPOIOB

26.11.2024

35

PacuéTel mo ypaBHEHUAM
XAMHUYECKHUX PEAKLUN.
CucremaTtuzauus u
0000111eHIE 3HAHWI 110 TeMe

26.11.2024

36

[Ipuponansrii ra3. [lonmyTHbie
He(TSHBIC Ta3bl

27.11.2024




37

Kamennsiit yroas u
MIPOJIYKTHI €T0 TIePepadOTKH

03.12.2024

bubnunoreka LIOK
https://m.eds00.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenue
IPOAYKTOB NepepadOTKH
HeTH

03.12.2024

but6mmoreka [IOK
https://m.edso0.ru/2119de78

39

['eHeTHUECKas CBS3h MEXKITY
PAa3IMYHBIMHA KJIaCCaMU
YIJIEBOJIOPO/IOB

04.12.2024

40

["anoreHonpou3BogHBIE
YTJIEBOJOPOIOB:
3JICKTPOHHOE CTPOCHHE;
peaKIu 3aMeleHUs
rajoreHa

10.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1ienouei Ha
raJIOTEHITPOU3BOIHBIC.
BsaumoneiictBue
JIMTaJIOreHaJKaHOB C
MAardimemM u HMHKOM

10.12.2024

42

CucreMaTusanus u
000011IeHrE 3HAHU 110
pazneny "YrieBonopoasr"

11.12.2024

but6mmoreka [IOK
https://m.eds00.ru/20e89122

43

KoHnTtponbHast pabota 1mo Teme
"Yraesogopoaer"

17.12.2024

bubnunoreka LIOK
https://m.eds00.ru/95¢9e298

44

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI
psn, obmias popmyia,
CTPOEHHE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,

17.12.2024

bubmunoreka LIOK
https://m.edsoo.ru/df04c5cd




Kiaccupukanus, pusnueckue

CBOICTBA
XuMHUYECKue CBONCTBA
45 peeTbHBIX OJHOATOMHBIX Bubmmorexa [IOK
peit A 18.12.2024  https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoOsI ToTy4YeHus 1
46 MPUMEHEHUE OJTHOATOMHBIX bubmorexa OK
P A 24.12.2024  https://m.edsoo.ru/484100000000000
CIIUPTOB
[IpocTtsie a¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubmmoreka [JOK
0COOEHHOCTH (PU3NYECKUX U 24.12.2024  https://m.edsoo.ru/c2¢c788b2
XUMHYECKHX CBOMCTB
MHOroaToMHbI€ CIIUPTHI:

43 ATWJICHTJIMKOJIb U TJIMLIEPUH, bubmunoreka LIOK
ux pusmyeckue u 25.12.2024 | https://m.edsoo.ru/ee4d84aa
XHMHYECKHUE CBOMCTBA
CriocoObI nostyueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa [IOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHUE MOJIEKYJIBI,
50 (u3nueckue cBOCTBa bubmorexa [IOK
' https://m.edsoo.ru/2ce72618
TokcuuHoCTh heHoma

51 XuMHYECKHE CBONCTBA bubmuoteka [JOK
¢benona https://m.edsoo.ru/037ca5f9

5 CrniocoOblI noy4eHus u bubmmoreka [JOK
npuMeHeHue GpeHomna https://m.edsoo.ru/c77ddf4c

53 [IpakTuueckas padora Ne 2. Bubmuotexa [JOK

Pemenue

https://m.edsoo.ru/fd0ced09




OKCIICPUMCHTAJIBHBIX 3aaa4
o Teme "Cruptsl U HeHobI"

CucreMarusaiiis u

but6mmoreka [IOK

54
0000I1ICHIE 3HAHUM 110 TEME https://m.edsoo.ru/1810cb9b
AIbIeTHIBI 1 KCTOHBI:
3JICKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIITIHI; bu6nuoreka [JOK
TOMOJIOTMUYECKHUE PSIBI, https://m.edsoo.ru/b139beaa
obmras popmyna, u3oMepust u
HOMEHKJIATypa
AIbIeTHIBI U KCTOHBI:
56 bu3nYecKue CBOMCTRA; bubmorexa OK
’ https://m.edsoo.ru/c887425¢
peaKiuy TPUCOSTUHECHUS
Peakinm okucineHus u
57 Ka4yeCTBEHHBIC PEAKIIUHU bubmorexa HOK
peaxtl https://m.edsoo.ru/a393baa9
aJbJCTUI0B U KETOHOB
58 Crioco0bI MoTy4eHus bubmmoreka [JOK
AJIbJACTUAOB U KETOHOB https://m.edsoo0.ru/520d1¢51
OnHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bu6nuorexa [IOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYT
H3oMepus 1 HOMEHKIaTypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa [IOK
P o https://m.edso00.ru/700cc87b
(uznyeckue cBOKCTBA
XuMHYECKHE CBONCTBA
but6mmoreka [IOK
61 MpEeEIbHBIX OJTHOOCHOBHBIX

KapOOHOBBIX KUCIIOT

https://m.edso00.ru/40e6e0e9




Oco0GeHHOCTH CBOKCTB
MYpPaBbUHON KUCIIOTBHI.

bubmunoreka LIOK

62 MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOMCTB:

HENPEIETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,

63 TUKapOOHOBBIX, buGnnorexa [IOK

https://m.edsoo.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIINX KapOOHOBBIX KHCIIOT

64 [TonsiTHE O MPON3BOIHBIX bubmmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7c065¢9d
KHUCIIOT
CnoxHbie d(upsr:

66 TOMOJIOTHYECKHIA psijI, oOIas bu6nuoreka [IOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duzndecKue U XUMUYECKUE bubnuoteka [JOK
cBolicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3amau:

110 YPaBHEHUIO XUMHUYECKON

68 peaKInM, Ha ONpPEIeTICHUE
MOJIEKYJIIPHOH (hOPMYITBI
OpPraHUYECKOI0 BEIIECTBA

69 [TpakTrueckas padota Ne 3. bubmmoreka [JOK

Pemenne

https://m.edso0.ru/486671fb




OKCIICPUMCHTAJIBHBIX 3aaa4
no teme "KapOoHoBbIe
KUCIIOTHI. CiioxHBIE dPpuphI"

Kupsl: cTpoenue,

70 ¢u3nueckre 1 XUMHUECKHUE bubmmorexa LIOK
. https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THAPOIIN3)
Oco0eHHOCTH CBOMCTB
71 JKUPOB, COAEPKALIUX OCTATKU bu6nuorexa [IOK
HEIPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B IpUpoje
Mpb11a Kak COJId BBICILIUX
KapOOHOBBIX KHUCIIOT, UX
72 Mmorolee aeiicteue. [lonsitue Bubmmorexa [IOK
https://m.eds00.1ru/3¢566565
0 CHUHTETHUYECKHX MOFOIIUX
cpenctBax (CMC)
['eneTnueckas cCBS3b
7 YTJIEBOJOPOJIOB H bu6nuoreka [JOK
KUCIIOPOACOAEPKALLINX https://m.eds00.1ru/56790c96
OpPTaHMYECKUX BEIICCTB
74 Pacuétel o ypaBHeHUH;IM
XUMHUYECKHUX PEaKIHii
75 Cucremaruzanus u bubmuoreka [IOK
000011IeHrEe 3HAHU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO1m1ast XxapakTepUCTHKA
76 YIJIEBOAOB U KJIacCHpUKaLus bu6nuorexa [IOK

YTJI€BOJOB (MOHO-, IU- U
HOJICaxapu/Ibl)

https://m.edsoo.ru/7a9693al




MoHocaxapuabl: GU3NUECKue

bubnunoreka LIOK

77 CBOUCTBA M HAXOAUICHAC B https://m.edsoo.ru/b4bdda2d
IpupoJIe
[IpuMeHeHue roKo3sl, €€

3 3HAYEHUE B bubmuoreka [{OK
JKU3HECATEIILHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
Jucaxapunpl: caxaposa,

79 MaJibTO3a U JIaKTO3a. bubmuotexa [JOK
Haxoxnenue B mpupoae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuiOB
[Tonucaxapuapl: cTpoeHuE

20 MaKpOMOJIeKyJ, (pu3nyeckue bubnuorexa [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edso00.ru/72a04508
MPUMEHEHUE

81 [TonsiTHe 06 NCKYCCTBEHHBIX bu6nuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OTIpe/IeIICHUE T0TH

2 pel o f ca bubmuoreka [IOK
BRIXO/Ia TPOAYKTA peakiviu https://m.edsoo.ru/7fde47ef
OT TEOPETUYECCKHU
BO3MOKHOTO
Cucremaruzanus u

23 6506 Ha T bubmunoreka LIOK
ODODIICHHE SHAHWH I https://m.edso0.ru/08d4364¢
pazzaeny
KonTtponbHas paboTa o Teme
" P P bubnnorexa [IOK

84 Kucnopoaconepxamue

OpraHMYEeCKHE COCTUHEHUS "

https://m.edsoo.ru/42¢6678¢




AMUHBI: KTaccuduKanms,
CTPOCHHE MOJIEKYII, 001IIast

85 dbopmyra, u3oMepus bubmorexa [IOK
pMyina, pu, https://m.edsoo.ru/efa7e6¢ca
HOMEHKJIaTypa U (pu3ndeckue
CBOMCTBA
26 XUMHYCCKHE CBOICTBA bubmunoreka LIOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHUWJIVH: CTPOCHUE aHUIIMHA,
87 0COOCHHOCTH XMMHUYCCKUX bubmorexa OK
o https://m.edsoo.ru/39¢d21f1
CBOICTB aHWIMHA
CniocoOsI ToTydeHus 1
88 MpUMEHEHUE aTu(daTHIECKUX bubmorexa OK
p https://m.edsoo.ru/eal38763
AMUHOB
AMHUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHs,
89 (bu3nYecKue CBOMCTBA bubmorexa OK
) https://m.edsoo.ru/d1773e80
OTtnenbHBIC TPEACTABUTETHN
0-AMHAHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHCJIOT, X
but6mmoreka [IOK
90 OHMOJIOTUYECKOE 3HAUECHUE
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHHTE3 U
TUAPOIIU3 TIENITHIOB
benku xak npupoaHbie
91 MIOJIUMEDPHEI; (IJ)T ; TYPBI bubnnorexa [IOK
PBL, CTIPYKTYP https://m.eds00.1ru/429e9899
0O€eJIKOB
9 XUMHYCCKHE CBOICTBA bubmunoreka LIOK

0O€eJIKOB

https://m.edso00.ru/6237306d




AzoTcoaepikaiue

TeTEPOLUKITNIECKUE

93 coequHeHus. HykienHoBbie ngs?;;fee;ifg}; 21d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosornueckas poib
[IpakTuueckas padora Ne 4.
Pemienne

94 AKCIEPUMEHTAIBHBIX 3a]1a4 buGnnorexa [IOK
o Teme "A30TconepIKaIIIE https://m.edsoo.ru/8e3c02d1
OpraHMYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
Pemienue

95 AKCIEPUMEHTAIBHBIX 3a]1a4 buGnnorexa [IOK
o Tene "PacosHABAMIe https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKUX COCTUHEHUI"
KonTtponbHas pabora o Teme Eub OK

96 "AsoTconiepxariue htI;Isz'I/I;Ilcl)lTee;sil_[ ru/ce561bc7
OpraHuyYecKue coeauHenus” T ]
OCHOBHBIC TOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX

97 COCIMHCHUI U METOJIEI UX bubmmorexa [TOK
CHHTE3a — MO MEpU3AII 1 https://m.edsoo.ru/7aa63ebd
TTOJTUKOHICHCAITHS

08 IInacTtmaccel. Ytunuzanus u bubmunoreka LIOK
nepepaboTKa IIacTuka https://m.edsoo.ru/82242¢0f
DJacTOMEpbI: HATYpaJbHbBIN

99 CUHTETHUYECKHUE KAYIYKH. bubmmorera LHOK

Pesuna

https://m.edsoo.ru/246103ec




100

Bouiokna: HarypanbHbIe,
HCKYCCTBEHHBIE,
cuHTernueckue. [lonmumepst
CIELNAJIbHOTIO Ha3HAYEHUS

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

101

[IpakTuueckas padora Ne 6.
Pemenune
AKCTICPUMEHTAIbHBIX 33724
o TeMme "Pacmo3naBanue
IUIACTMAacC 1 BOJOKOH"

bubmunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O0606meHue u
CUCTCMAaTU3alug U3YYCHHOT'O
MaTepuaa 1o TeMe
"BricokOoMONEKyIpHbIE
coenuHeHus"

bubmunoreka LIOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
| Atom. CocTaB aTOMHBIX sIIEp. 1 bubmuorexa [JOK
Xumuueckui aneMeHT. M30Tomnbl 03.09.2024  https://m.edsoo.ru/59c112ee
) CrpoeHue 3JIeKTpOHHBIX 000JI0YeK 1 bubmmoreka [IOK
aTOMOB, KBAaHTOBEIC UK CJIa 04.09.2024  https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMuaeckux ) bubnuoreka [IOK
AJIEMEHTOB (s-, p-, d-, f-31eMeHThI) 04.09.2024  https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB MO 1 bubanorexka [HOK
aTOMHBIM OpOUTAISIM 10.09.2024  https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYpAITUH
5 aTOMOE BJIeMeHTOB(bB OZEOEHOM u 1 bubmmorexa [JOK
" 11.09.2024  https://m.edsoo.ru/8149e846
BO30Y)XIEHHOM COCTOSTHUHU
6 DNEeKTpOHHBIE KOH(DUTYpaITuu ) bubanorexka [HOK
HMOHOB. DJIEKTPOOTPHUIATEIILHOCTD 11.09.2024  https://m.edsoo.ru/a0764b24
[leproauueckuii 3aKOH U
Ilepuoauueckas cucrema
7 XAMHYECKHX 31eMeHTOB /1. 1 1 bubmorexa HOK
T 17.09.2024  https://m.edsoo.ru/16957¢01
Meneneesa, CBA3b C COBPEMEHHOU
TEOpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI
8 CBOMCTB XMMHYECKUX 3JIEMEHTOB U 1 bubmorexa HOK
18.09.2024  https://m.edsoo.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U




CJIOXKHBIX BCIICCTB I10 prnHaM nu
neproam

Cucremaruszanus 1 00001meHue

bu6mmoreka [IOK

? 3HAHUU 1O TEME 18.09.2024 | https://m.edsoo.ru/8fad2942
Bunsl xumMnueckoil CBA3U.
MexaHnu3mbl 00pa3oBaHUs
10 KOBAJICHTHOM CBsI3U. BogopoaHas bubmorexa HOK
- DOA0pOA 24.09.2024  https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIpHBIC
B3aUMO/ICUCTBUS
BaneHnTHOCTh 1 BaJI€eHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBS3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C 24.09.2024  https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COCMHEHMSIX: COCTaB U bubmorexa [TOK
A ) 25.09.2024  https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MOIEKYISPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHMS. THIIbI bubmmoreka [JOK
KPUCTAJUIMYECKUX PEUIECTOK U 01.10.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenne 0 KOJIOUIHBIX bubmorexa HOK
peit A 02.10.2024 = https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTunHbBIE pacTBOPHI: HACHIIIIEHHbBIC
15 Y HEHACBI I;HHHep acTBO E/IOCTL bubmorexa HOK
R P P ' 02.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparsl
16 CriocoOsI BeIpaXeHHST KOHIICHTPAIUN bubmuorexa [JOK
pacTBOpOB 08.10.2024  https://m.edsoo.ru/328e653a




Permrenue 3agad ¢ UCIIoab30BaHUEM
MOHATHH "MaccoBas J0JIA

Bbu6nuoreka [JOK

17 pacTBOpEHHOTO BellecTBa', 09.10.2024  https://m.edsoo.ru/785e¢0ab4
"MoJIsIpHast KOHIEHTpaus'"

13 Knaccudukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHWYECKUX BELIECTB 09.10.2024  https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HAHUM 110 TEME 15.10.2024  https://m.edsoo.ru/8d2c6a3a
KoHTposbHas paboTta 1mo Temam
"Ctpoenue aroMa. [lepuonuueckuii

20 3akoH U [leprnonnueckas cucrema bubanorexa [HOK
XUMHUYEeCKHX deMeHToB /1. U. 16.10.2024 = https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeUiecTna.
Mmuoroo6pasue BeriecTs"
Knaccudukanus XumMuaeckux
pEaKIHil B HEOPTAaHUYECKOU U

21 OPraHMYeCKOM XUMHUH. 3aKOH bubanorexka [HOK
COXPAHEHHUSI MACChI BEILIECTB; 3aKOH 16.10.2024  https://m.edsoo.ru/6335cdd2
COXpaHEHHUs U MpeBpaICHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX
Tennosie 3 PEKTH XUMHUIECKUX

22 peakuuil. Tepmoxumuueckue bubmmorexa LHOK

22.10.2024  https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHeHUSAM

23 XUMHYECKUX PEaKIUi U buGnnorexa LIOK

23.10.2024  https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTbh XMMHUYECKOH peaklHy, €&

24 3aBUCHUMOCTh OT Pa3JIUyHBIX 73.10.2024

¢axTopoB. KaTanus u karainu3aTopsl




T'omoreHnnsie u reTCPOTrCHHELIC

25
peaxkuuu 05.11.2024
[IpakTuueckas padora Ne 1 o reme
26 "BausiHMe pa3NUYHbIX (GaKTOPOB Ha bubmmorexa LHOK
P . P " 06.11.2024 = https://m.edsoo.ru/lfacaldl
CKOPOCTh XUMUYECKOUN peaKIuu
7 OOGpatumbIe 1 HEOOpATUMBIC bubanorexa [HOK
peakuu. XuMUYECKOE pABHOBECUE 06.11.2024  https://m.edso0o.ru/3095219b
[IpakTrueckas padota Ne 2 o Teme
)3 "Bnusinue pa3nuyHbIX GaKTOpOB Ha bubmmoreka [JOK
MOJI0KEHNE XUMHUIECKOTO 12.11.2024 | https://m.edsoo.ru/3bf34¢17
paBHOBecus"
DHEKTPOIUTUYUECKAS JUCCOLIHALIHA.
29 CI/IJII)HI:Je U ci1a0ble 3JI'I[6KT :JIH:LI bubmorexa LIOK
p ' 13.11.2024  https://m.edsoo.ru/5f766bdf
CreneHp nUCCOIUAINNA
HMonnoe npousseaenue Boasl. Cpena
30 BOJHBIX :CTBO (l)[B Bono I[0 HLII;I " bubmmorexa [IOK
A P POB. BONOPOA 13.11.2024  https://m.eds00.ru/3966ca89
noka3zarensb (pH) pactBopa
I'maponus cosneit. Peakiuu,
31 MPOTEKAIOIIME B pacTBOpax bubmorexa LHOK
P o p P 19.11.2024 | https://m.edsoo.ru/09d5a9bd
AIEKTPOIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHUEeCKHe peaKIii B pacTBOpax bubmmorexa [IOK
P H P p 20.11.2024 | https://m.edsoo.ru/2e3daeb0
3JICKTPOJIUTOB
OKHUCINTEIHLHO-BOCCTAHOBUATEILHEIE
33 eakInu. BaxHelmme oKUCINTEIN U bubmorexa LIOK
PEAKIUH. 20.11.2024  https://m.eds00.ru/56226060
BOCCTAaHOBUTEIHN
34 Metoa 31eKTPOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
MOHHOT0) Oananca 26.11.2024  https://m.edsoo.ru/fb691387




35 DIEKTPOIN3 PACTBOPOB U PACILIABOB bubmmoreka [JOK
BEIIIECTB 27.11.2024  https://m.edsoo.ru/93{fb97d2

36 Pemenue 3amau pa3auuHbIX TUIIOB bubmorexa LOK

A&t 27.11.2024 ' https://m.edsoo.ru/5a859d16

37 Pemenne 3amay pa3nuuHBIX THIIOB bubmorexa LIOK

AP 03.12.2024 | https://m.edsoo.ru/5afa265d
CucremMaruzamus 1 0000I1IeHne
38 3HAHUU 110 TeMe " XUMHUIECKHe buGnnorexa LIOK
" 04.12.2024  https://m.edsoo.ru/c161eb85
peakiuu

39 KonTtponsHas pabora o Teme bubnuoreka [IOK
"Xumuueckue peakuuu" 04.12.2024 = https://m.edsoo.ru/a8a0a930
ITonoxeHMe HEMETAIIOB B
[lepuoanueckoil cucteme

40 XUMHYEeCKUX deMeHToB Jl. U. bubmuorexa [JOK
MemnneneeBa 1 0COOEHHOCTH 10.12.2024 @ https://m.edsoo.ru/8ca2dcad
CTpoeHHS X aToMOB. Du3nueckue
CBOMCTBA HEMETAJIIOB
Anorponust HeMeTauioB (Ha

41 npuMepe KUCiIoposa, cepsl, hocdopa bubmmorexa [TOK

PHMEp pOaa, Cepel, p 11.12.2024  https://m.edsoo.ru/ef92c91c
U yTJIepo/a)

4 Bogopon: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ Mapu bl 11.12.2024 | https://m.edsoo.ru/0aa8f613
I"anorensl: HaX0XKACHUE B IPUPOJIE,

43 CIOCOOBI TTOJT eHi[ISI (1)H3Htfecll)<nﬂe " bubmmorexa [TOK

vt L 17.12.2024  https://m.edsoo.ru/4¢223795
XUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxuerue

44 KHUCJIOPOACOIep KaIlINe COCTUHESHUS bubmmorera [IOK

poAcofepall A 18.12.2024 | https://m.edsoo.ru/6b3255¢6

TaJIOrCHOB




JlabopaTopHbIe U IPOMBIILICHHBIC
CIOCOObI OJTyYEHHS TaJOTEHOB.

Bbu6nuoreka [JOK

45
[IprMeHeHne raJoreHoB U UxX 18.12.2024 = https://m.edsoo.ru/6971aca4
COCTMHEHUN
[IpakTuueckas padora Ne 4.
46 Perrenue skcriepuMeHTAIILHBIX 3a/1a4 buGnnorexa LIOK
" p " A 24.12.2024  https://m.edsoo.ru/8b26fecd
o TeMe """ ajmoreHsl
Kucnopon: naboparopusie u
IPOMBIIIJICHHbIE CIIOCOOBI
47 NOJy4YeHUs1, PU3UUECKUE U bubmmorexa OK
e ’ . 25.12.2024  https://m.edsoo.ru/c8abc36a
XuMHueckue cBoiictsa. O30H.
[TpuMeHEeHHEe KUCI0pO/Ia M 030Ha
48 OKkcHabl U MEPOKCUIBI bubmmorexa [IOK
A P A 25.12.2024  https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amau pa3auuHbIX TUIIOB bubmmorexa [IOK
Aadp https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XKJIeHHUE B IPUPOJIE,
50 CH(I))CO6H Honﬂ CHUSA (ﬁmzmicxne " bubmmorexa LHOK
v L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 C
CPOBOZIOPOA, CYIhpH LI https://m.edsoo0.ru/7¢875999
Kucmopoaconepxamme coeJTUHEHUS
52 CepPLI gci(sef{HIZ)CTII/IH CBOI\/'ICTIIIS CEpHO bubmmorera [IOK
PBL. p https://m.edsoo.ru/8cfa2548
KUCJIOTEI
[TpakTrueckast pabora Ne 5.
Bbubnuoreka [JOK
53 Pemenune skcniepuMeHTaIbHBIX 33724

o TeMe "Cepa u e€ coenuHeHus "

https://m.edsoo.ru/0atb05e4




A30T: HaX0XACHUE B IPUPOJIE,
CIoOCOOBI TIOJTydeHHs, PU3HMIECKUE U

Bbu6nuoreka [JOK

54
XMMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponacoaepkamue coeluHEHHS

55 aszora pO(i)6tf:{IfOCTLIf CBoﬁch bubmmorexa [IOK

o https://m.edsoo.ru/e2965afe
A30THOU KHCIIOTHI

56 [Ipumenenue azora u ero bubnuoreka [IOK
COCIMHEHUH. A30THBIE YI0OpEHUS https://m.edso0.ru/129f5059
®ochop: HaxoKAEHNE B IPUPOJIE,

57 CIocoObI TOJTydeHHs, PU3HMUECKUE U bubanorexa [HOK
xuMuueckne cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl docdopa,

58 q)occbﬂo c((l)) e(bmg ne KucioTel. Conu bubmorexa [IOK

p Ii prrat ' https://m.edsoo.ru/c7a2d429
bochopHON KHCIIOTHI
[Ipumenenune gpocpopa u ero
59 cope WHEHUU goc(}i))op HbIE bubmorexa [IOK
A ’ p https://m.edsoo.ru/a218070a
yInoOpeHust
[TpakTuueckas padora Ne 6.

60 Pemenue skciepuMeHTaNbHBIX 331a4 bubmmoreka [IOK
o TeMe "A30T u pochop u ux https://m.edsoo.ru/8175ac3f
coenuHeHus"

Yraepoa: HaX0XKJICHHUE B IPUPOJIE,
61 QIUTOTPOITHBIE MOTU(DUKALINH; bubanorexka [HOK

¢u3nueckre 1 XUMHUECKHUE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/1eb19{9e¢




Oxkcup yrinepona(Il), oxcun

Bbubnmuoreka [JOK
62 v
yfnep ona(IV), yromeHas kuciora u https://m.edsoo.ru/dba58adf
eé conmm
63 Penienne 3a1a4 pa3anyHEBIX TUIIOB bubmorexa [IOK
Aatp https://m.eds00.1u/6029b609
KpeMuuii: HaxoxIeHUE B IPUPOJIE,
64 cr11)000651 0JT eIfI/IH (bnsnzefmfe u bubmmorexa OK
e . https://m.edsoo.ru/143558ab
XHMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(IV), kpemuueBas bubmuorexa [JOK
KHCJIOTA, CUJIMKATBI https://m.edso0.ru/3170e7bl
[IpumeHeHne KpeMHUS U €To bubmmoreka [IOK
66 coequHeHuii. CTEK0, ero https://m.edsoo.ru/393cdacO
MOJIYYEHUE, BUIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemienne 3aga4 pa3auyHbBIX TUIIOB bubmorexa [TOK
A&Tp https://m.eds00.ru/b624{801
68 Cuctematuzanus 1 00001IeHNE bubmuorexa [JOK
3HaHui mo Teme "Hemerammnr" https://m.edsoo0.ru/6e864db5
60 KonTtponbHas pabora o Teme bubmmoreka [IOK
"HemeTamnnr" https://m.edsoo0.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHON bubnuoreka [IOK
paboThI, KOPPEKIIHSI OIIMOOK https://m.edso0o.ru/2b7¢9510
ITonoxxeHnne MeTajIoOB B
[lepuoanueckoil cucteme
71 XHUMHYECKHUX JIEMEHTOB. bubmnorexa [JOK

OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MCTAJJIOB

https://m.eds00.ru/9839¢16¢




OO6mue puznyeckre CBOMCTBa

72 MeTaioB. [IpuMeHeHre MeTaioB B bubmorexa [TOK
1P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE
7 CmuiaBsl MetasuioB. Kopposust bubanorexa [HOK
METAJLIOB https://m.edsoo.ru/42b872¢3
74 Pemrenue 3agad pa3andHBIX TUIIOB bubmmnorexa LIOK
p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HampsHkeHU Metaios. OOmue bubmmnorexa [IOK
p ' https://m.edsoo.ru/94eb377a
CHOCOOBI OJTYYSHUS METAJUIOB
OO6m1as XxapakKTepUCTUKA METAIIIOB
[A-rpynnst [Tepronnueckoi
CHCTEMbI XUMHUYECKHUX DJIEMEHTOB.
76 Hatpwuii u xanuii: mojgydeHue bubmorexa HOK
P F oy ’ https://m.edsoo.ru/e12¢26b3
¢u3nuecKrue 1 XUMHYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCAMHECHUN
OO01mast XapakKTepUCTHKA METAIIOB
ITA-rpynmns! Ilepuoanueckoit
CHCTEMbI XUMHUYECKHUX JIEMEHTOB.
77 Maruuii u KanbIUA: NOJIydeHUE buGnnorexa LIOK
F HOIYA ’ https://m.edsoo.ru/7c3e49¢0
bu3HYecKrue 1 XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCIUHCHUIN
3 JKEcTKOCTh BOABI U CIIOCOOKI €& Bbu6nuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfac9
AJIIOMUHMI: TTOTy4YEHHE,
bu6mmoreka [IOK
79 buznYECKre U XUMUYIECKHE

CBOMCTBA, IPUMEHEHHUE

https://m.eds00.ru/0e79b266




AmdoTepHbIe CBOICTBA OKCHJIA U
THIPOKCH/IA ATIOMUHHS,

Bbu6nuoreka [JOK

80
THIPOKCOKOMILIEKCHI AITFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHUE
81 Pemenue 3a1ay pa3nu4HbIX TUIIOB
[TpakTrueckas pabora Ne 7.
2 Pemenue skcniepuMeHTaIbHBIX 33724 bubanorexa [HOK
1o TeMe "MeTalIbl TIIaBHBIX https://m.edsoo.ru/27a4af43
noarpymm"
OO6m1as XxapakKTepUCTUKA METAIIOB
23 no6ouyHbIX oArpymn (b-rpyrmm) bubmuorexa [JOK
[lepuoanueckoil CUCTEMBI https://m.edsoo.ru/610d7431
XHUMUYCCKHX DJICMCHTOB
duszndeckre U XUMHYECKHE
84 CBOMCTBA XpOMa U €ro COeIMHEHNNI buGnnorexa LIOK
P ’ https://m.edsoo.ru/9911bef3
WX IPUMEHEHUE
Baxwuelimme coelMHEHNS] MapTraHla.
85 IIepmanranar xanus, €ro buGmorexa [IOK
p 2 https://m.edso00.ru/039d69c8
OKHCIIMTENLHBIC CBOMCTBA
duznyeckre U XUMAYCSCKHUE
26 CBOMCTBA kKeJjie3a U €ro COSTMHCHUH. bubmuorexa [JOK
[Tonydyenue u npUMEHEHHE CIUIABOB https://m.edsoo.ru/1b7{8741
JKenesa
duznueckre U XUMAYCSCKHUE
87 CBOIiCTBa MeOU U €€ COCAUHCHUM, NX bubmorexa LHOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
28 duzndecKkue U XUMUYECKUE bubmuorexa [JOK

CBOMCTBA ITMHKA M €r0 COCTUHCHMI,

https://m.edsoo.ru/b1f2beal




WX IPUMEHEHUE.
' aApOKCOKOMILIEKCHI ITMHKA

[IpakTuueckas padora Ne 8.
Pemenune OKCIICPUMCHTAJIbHBIX 3a/1a4

bu6mmoreka [IOK

89 1o Teme "MeTasuibl TOOOYHBIX https://m.edsoo.ru/a6e352ea
noarpymnn”
90 Peuienue 3agau pa3auyHbIX TUIIOB bubmmorera [IOK
https://m.edsoo.ru/a8b83d83
O06o001IeHrEe U CHCTeMAaTH3aINS
91 U3Y4EHHOI0 MaTepuala 1o Teme bubmmorexa LHOK
https://m.edsoo.ru/e91fe975
"Meramibr"
9 KoHnTtponbHas pabota 1mo Teme bubanorexka [HOK
"Merabr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToB KOHTPOJIbHON bubmmoreka [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumuu B o0ecrieueHun
94 YCTOMYMBOTO Pa3BUTHS bubmmoreka [IOK
yenoBeuecTBa. [loHsATHE O HAYYHBIX https://m.edso00.ru/080fe 10
METOJIaX UCCIIeI0BaHUS BEIIECTB
Hayunsbie npuHUUIIBI OpraHU3aluu
95 XAMHYECKOTO MPOU3BOJICTBA. bubanorexka [HOK
[IpomeInneHHbIe CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYSHHS] BaXKHEHIITUX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPY>KaloIlle CpeiIbl U €ro bubmmorexa [TOK
https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XUMUA U 3J0pPOBBE YEIOBEKA. bubanorexka [HOK

JlekapcTBEeHHBIE CpeICTBA

https://m.edsoo.ru/a6552721




Xumus numu. Poiab XuMuu B

98 o0ecrieueHny MUIEeBOI 1 buGnnorexa LIOK
B https://m.edsoo.ru/1f7b5bd2
0€e30I1aCHOCTH
99 KocMmernueckue u napdromepHbie ) bubanorexa [HOK
cpeacrtsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XWUMUS B CTPOUTENIHCTBE.
100 Bakueiiiume cTpouTeIbHEIE U 1 bubmorexa LOK
p https://m.eds00.ru/61¢69003
KOHCTPYKIIMOHHBIE MAaTEPUAITBI
XHUMHA B CEILCKOM XO03SICTBE.
101 Opraunyeckyue U MUHEpPAIbHEIE 1 buGnnorexa LIOK
p p https://m.edsoo.ru/fd39587d
yInoOpeHust
102 CucreMaru3anus u 00001IeHE 1 Bbubnmuoreka [JOK
3HAHUHU II0 TEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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