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HOACHUTEJBHASA 3AITUCKA

PabGouas mporpamMma 1Mo XMMHHM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpasoBarenbHON IPOTPaAMMBI CPEIIHETO o01ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHU «CTparerun pa3BuTusi BocnuTanus B Poccuiickoi
@epnepanun Ha nepuo a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAY4YHOTO oOpa3oBanus yuammuxcs 10-11 kmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBuUsX audepeHIIMPOBaHHOTO,
npoduiabHOro OOyuYeHHus, MPU3BAHO O0OECIeYnTh O0OIE00Pa30BATENbHYIO U
OOILEKYJIbTYPHYIO TMOJTOTOBKY BBIMIYCKHUKOB IIKOJIbI, HEOOXOJIUMYIO s
ajanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHUS OOyYeHHs B OpTraHM3alUgX NpOQPecCHOHATBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBISICTCS] OJTHON M3 NPUOPUTETHBIX AUCIUTLIUH.

B nporpamme mno XMMHM Ha3HAuY€HHUE MpeaMera «XHUMHS TOJy4aeT
NOAPOOHYI0  MHTEPHPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAraIOLIMMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIENIeH, COJIepKaHusl,
pe3ynbTaToB OOydeHHs] M TPeOOBAaHWN K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMBbIE MPOrpaMMoOi MO
XUMUH QYHKITUH:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecreynuBaer
MOJIyYCHUE TIPEACTABICHUS] O IIENSIX, COJACp)KAaHWU, OOIIEeH CTpaTeruu
00y4eHMs, BOCITUTAHUS U PA3BUTHS O0YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOTo B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
onpeeseHre: TPUHIIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepHuaya, KOJMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHHIO COMEPKATEIHHONW OCHOBBI
KOHTPOJII U OLEHKH OOpa3oBaTENbHBIX JIOCTHKEHUN OOydaronmmxcs B
paMKax HTOrOBOWM arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Tporpamma asis yriyOaEHHOTO U3YYCHUST XHMUH:



e YCTAaHAaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIST W3Y4YEHUsS B paMKaxX OTACNBHBIX MNpOoQuUiIeH, mpemxycMaTpuBaeT
pacmpesielieHie W CTPYKTYPUPOBAaHHE €ro Mo KJlaccaM, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSM/pa3fiesiaM Kypca;

e OaéT MPUMEPHOE pacHpe/ieieHne yueOHOTrO BPEMEHHU, PEKOMEHIYEeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3YUYEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e Ja€T METOIMYECKYIO UHTEPIPETAIUIO IIeNIel U 3a/1ay U3yUYeHHs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATEIBHON XapaKTEPUCTUKU
IUIAaHUPYEMBIX — PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBl CPEIHETO o011ero oOpa3oBaHUs (IMYHOCTHBIX,
METaIrpeAMETHBIX, MPEAMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI03HABATENbHBIX ~ JCHCTBUIM  00ydYaromerocss IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B IMpOrpaMMe MO XMUMHUH TMPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XHUMHUHU
00s13aTeNIbHOM (MHBApUAHTHOM) COCTABIIAIONICH COJepKaHUs y4eOHOro ImpeaMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOIICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npouis o0yueHusl.

B coorBerctBHM ¢ KoOHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
HAa3HAUYEHUU TMIPEAMETOB 0a30BOr0 U YINIYOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUS Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YCHHUS HANpaBJICH Ha pean3aIuio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTAalloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHHMsi B paMKaxX W3YYCHHUS CICIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCIHUIUIMH B By3aX U OPTaHHU3AIUSIX CPeIHEero mpodecCHOHaTBLHOTO
oOpazoBanusi. B 3Toit cBsI3M H3ydeHHE TpeaMeTa «XUMHs» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacHIMpeHHe U  YIIyOJIeHHEe TEOPETHUECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BRIOPABIIMX OMPEeAeIEHHbIN TPOodHIb
00y4YeHHs1, B TOM YHKCIIE C TIEPCIIEKTUBON MOCIIEAYIOMIErO MOIyUYeHUsI XUMHUIECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa30BaTEIBPHON MPOTPaMMBI CpeaHEro o0Imero oOpa3oBaHUs



U3ydeHUe ImpeameTa «XUMHUsS» OPUEHTHUPOBAHO TaKXKe HA pelIeHue 3aaad
BOCIHUTAHUSA U COLUAIBHOTO PA3BUTHUS OOydarommuxcs, Ha (GopMHpOBaHUE y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN paluoHaIM3aluu y4eOHOro Tpyaa U
0000IIEHHBIX  CHOCOOOB  JIESITENIbHOCTH, HMMEIOIUX  MEXIUCIUILUTMHAPHBIM,
HAJNPEIMETHBIA XapaKTep.

CocTaBngomuMy mpeaMera «XUMUsS» Ha YpOBHE YriayOJEHHOTO M3y4YeHUs
ABIIAIOTCSL YIIIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu moaxoa0B K 0TOOpY M CTPYKTYpHOU
OpraHu3allMi COJEP)KAHMUSI ITUX KYpCOB B MporpamMme MO XHMHUHU 32 OCHOBY
npunatbl nonoxkeHuss GI'OC COO o paznuumsx 0a30BOro u yriyOJaEHHOTrO
YPOBHEUN U3YUYEHHUS IPEIMETA.

OcHoBy cozepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABISIET COBOKYMHOCTh IMPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCAIIUXCA K 0a30BOMY ypPOBHIO M3Y4YEHHs IpeameTa. JTa CHUCTeMa
3HAHMI MOJy4aeT ONpPENEIEHHOE TEOPETHUYECKOE JIONMOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooyiblinii  00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3Yy4YEHHMsS MpeaMera obOecredeHa
BO3MOXXHOCTh 3HAQUMTEJILHOTO YBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBAaX MX COEIMHEHHHA HAa OCHOBE PACLIMPEHHUs U yriayOJeHus
IPEACTABICHUN O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLU, pacCCMaTPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMOoaMHaMUKU. M3ydeHue nepuoaudeckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XUMHYECKHUX  DJIEMEHTOB 0azupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUSAX O CTPOECHUU aToMa. XHMHYECKas CBS3b
OOBSACHSETCS C TOYKU 3PEHUSI SHEPreTHUECKUX U3MEHEHHH npu e€ 00pa30BaHUU U
pa3pylIeHuH, a TakKe ¢ TOYKU 3PEHHS MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHseTcs  (HOpMUPOBAHMEM  MpeACTaBiIeHUH 00
IIEKTPOXUMHUYECKHUX IPOLEcCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce oprannueckoil XMMHUHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHHM yeNIeTcsl 0c000€ BHUMAaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEaKIUil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHHU
yIIyOIEHHOTO YPOBHS M3YUYEHHMS IJIs1 KJIACCOB OMpeeaEHHOro mpoduis (TaaBHbIM
o0pazoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHUW K OOmel cucreme
NPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHUE CMEXHbIEC MpeAMETHI. Tak, Hampumep,
B COJCpP)KaHUHU MpeaMeTa JJisl KJIaCCOB XUMHMKO-(QU3UYECKOro Mpoduiis 00JbIIoe
3Ha4YeHHe OyIyT MMETh AJEMEHThl y4eOHOro marepuaia mo oomeir xumuu. [pu
U3y4YeHUU TMpeAMETa B JIaHHOM Cllydyae akIeHT OyneT ciellaH Ha OOIIHOCTb



METOJIOB MO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HMKE), 3aKOHBI COXPAaHEHHUS
MacCbl M DHEPIUH, 3aKOHBl TEPMOIMHAMHUKH, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOCHHUH BEILECTB U IPYroe.

B TO Xe BpeMs B coAepKaHMM MpeaMeTa [JIsl KJIACCOB XHMHKO-
ouonoruueckoro npoduis OONbIIUN yAeNbHBIN Bec OyAeT MMETh OpraHuyecKas
xumus. B aTOM ciiyyae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOSITEILHOTO ~ PacCCMOTPEHMsSI  XMMHYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JMIUIbI, OCJNKH, YIJIEBOAbl, HYKJIECHHOBBIC
KUCJIOTB U apyrue. [Ipu 3TOM 3HaHHS O COCTaBe M CBOWCTBAxX IPEACTaBUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, IULIEBAPEHNU.

B mnmane ¢QopmupoBaHUS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaAYYHBIX METOOB IMO3HAHUS U OMbITA MIPAKTHYECKOTO MPUMEHEHHUS HAyYHbIX
3HaHUU HW3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMM MpEAMETaMHU, BXOISAIIMMHU B COCTaB
npeaIMeTHbIX obOsactell «EcTecTBEHHO-HayuyHble IpeaMeThl», «Martemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypar.

[MIpu wu3ydenun ydeOHOro mnpeameTra «XUMHS» Ha YIIyOJIEHHOM YPOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U cpeqHero ooduiero oopazoBaHusi (Ha 6a30BOM
YPOBHE), 3ajjaueli NEPBOCTENEHHON 3HAYUMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pemienne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3yU€HHUs IMpeaMeTa Ipeanosiaraet
peanu3alumio TaKuX LEJEH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MAaTEpUAIBHOM €JMHCTBE MHpAa,
3aKOHOMEPHOCTSX U [T03HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHbIX HayK M e€ Beaylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  PEIICHUH  MpoOJeM
AKOJIOTUYECKOH, SHEPIreTUYECKOM U MUINEBON 0€30MacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHUM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalMoOHAIBHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbl 4Y€IOBEKa, a TaKXKe SKOJIOTMYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPENE;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAIlUX B OCHOBE XUMHUYECKOH
COCTaBJISIOLLIEHN €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX MPEICTABICHUU O



CTPOCHHMM BENIECTBA HAa Pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOJMHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKHUX PEAKUHUH, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CHCTeMax, 00 00X
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 11 OOBACHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJIsI OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO NPUPOAY;
TPaMOTHOTO pelieHus: MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIu3a U OIICHKH C IMO3MIIMH DKOJIOTHYECKOH 0€30MacHOCTH MOCIEICTBHI
OBITOBOM U TMPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBSI3aHHOWU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCIIECTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJAMMBIX Il MPUOOPETEHUS YMEHH OpPHUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MIPUPOJIE, B PAKTUUECKOU AEATEILHOCTH U TTIOBCEIHEBHOMN KU3HH.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYECHUU
npeaMera «XuUMHUsSD» Ha  yrayOJEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTb
pUOOPETAIOT TAKKUE LIETU U 3a7a4l, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN NPUPOIDI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIAAHBIX HWCCIIEIOBAHUNM B XUMHUH, (POpMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHHS
00IICUYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOILIEHHUSI K caMOOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBUIO YCTIEIITHOM MPO(EeCcCCHOHaTBHOM U 00IIECTBEHHOM NS TEIHHOCTH,
OTBETCTBEHHOTO OTHOINEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMHpoBaHHE YMEHUN M HABBIKOB Pa3yMHOI'O MPHUPOIONOIb30BaHMS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYphl, IPUOOPETEHNE ONBITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTUYECKOMN AEATENBbHOCTH.



OO1ee 4yncia0 4acoB, MPEAYCMOTPEHHBIX JJISl M3yYEHUS! XMMUU Ha yIriayOJIeHHOM
YpOBHE cpeaHero obmiero oOpa3oBanus, coctaBisier 204 wacos: B 10 kimacce —
102 gaca (3 yaca B Henenwo), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJEPKXAHME OBYUYEHUA
10 KJTACC

OPT'TAHUYECKAS XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHE O
MHOT000pa3uH OPraHUuYECKIX COCTUMHEHUI.

ONEeKTPOHHOE CTPOEHHE AaToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaleHTHbIE BO3MOYKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OpraHUYEeCKUX COCAMHEHUsX. Tumbl rUOpUAM3aIUMU ATOMHBIX OpOuTasen
yriaepoaa. MexaHu3Mbl 00pa30BaHuUsl KOBAJIGHTHOM CBsI3M (OOMEHHBINH U JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBa3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJax
oprannueckux BemecTB. [loHsTue o CBOOOJHOM paaukaie, Hykieodusie u
anekTpodue.

Teopust cTpoeHus oOpraHuueckux coeauHenuii A.M. byrtnepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHUYEeCKUX COCIMHEHUH. MOJIeKyJsIpHblE U  CTPYKTYpHbIE  (OPMYJIbL.
CrpykTypHble (GOpMyNbl pa3jiM4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenmetHasd. M3omepusa. Buuabl u3oMepuu: CTpyKTypHas, HOpOCTPAaHCTBEHHAS.
OnextpoHHbIC YQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTUHEHHUM (MHIYyKTHUBHBIN
U Me30MEepHBIN 3D HEKTHI).

[IpeacraBnenne o kinaccupuKalMK OpraHuyeckux BemlecTB. IlloHsTHe o
dbynkunoHagbHOM rpymnmne. ['omonorus. 'omonoruueckue psiabl. Cucremaruueckas
HoMeHkIaTypa opranndeckux coeauHenuit (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJIEJbHBIX MTPEJACTABUTENICH.

OcobOeHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIINY B OPTaHUYECKON XUMUMU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
O3HAaKOMJICHHE C o0OpasllaMHd OpraHMYECKHX BEIIECTB M MaTepuajamMH Ha HX
OCHOBE, ONBITHl MO NPEBPAILICHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE M TOPEHHUE), KOHCTPYMPOBAHUE MOJCJIECH MOJIeKY
OPraHUYECKUX BEILECTB.

YrieBoaopoasl.

Anxanbl. ['omosiornaeckuil ps ankaHoB, oOmias ¢hopMmysna, HOMEHKIIATypa U
u30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJKaHOB, SP -
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ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKHE CBOWMCTBA
AJIKAHOB.

XVMMHMYECKHE CBOMCTBA QJIKAaHOB: pPEaKIMHM 3aMELICHUS, W30MEpPHU3allUH,
JNETUIPUPOBaHMs, IUKIN3ALKMY, IUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILICHHS.

Haxoxnaenue B mpupoae. CriocoObl MoyuyeHus: 1 NpUMEHEHNE aTKaHOB.

[Muknoankanel. O6mas ¢popmysa, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHMSI M XUMHYECKMX CBOMCTB MajblX (IIUKJIONpPOIAH, UUKIOOyTaH) U
OOBIUHBIX (LIMKJIOTIEHTAH, LIUKJIOreKCaH) IUKI0aIKaHOB. CrocoObl MOJIyYeHUs U
NPUMEHEHUE UKIIOAIKAHOB.

Ankenpl. ['oMoyorudeckuii psii ankeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOGHHE MOJNEKYI aJKEHOB, Sp -
ruOpuan3anysi aTOMHbIX oOpOuTanei yriepona, 6- U m-CBsi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XVWMHUYECKHE CBOMCTBA: PEAKLMH MNPUCOCAVMHEHUS, 3aMEIIECHUS B O-I10JOKEHUE
IIPU JBOMHOM CBSI3M, MOJUMEpHU3aunu U OkucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHBIE peaklMM Ha JBOMHYIO CBsI3b. CIIOCOOBI NOJMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
CONpsKEHHBIX JUEHOB. CrocoObI MOTY4YeHNs U IPUMEHEHUE AJIKaIUEHOB.

AnxuHbl. 'oMOI0rn4ecKkuil psii alkKMHOB, 001as GopMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
rubpuan3aius aTOMHbIX opOuTanen yriaepoaa. dusznueckue CBONCTBA AJIKHUHOB.
XVAMHMYECKME  CBOWMCTBA:  PEAaKUMM  IPUCOCIWHEHUsA,  JUMEpU3ALUUd U
TPUMEPU3ALUU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA QJIKMHOB, IMEIOIINX KOHIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO cBs3b. CIIOCOOBI MOTy4YEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTHyeckue YrieBoJOpoabl (apeHbl). ['OMOJIOrMYECKHil psl apeHOB,
oOmas Gopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYNbl OeH30sa. PuU3NyecKue CBONCTBA AapPEHOB. XUMHUYECKHE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMU 3aMellleHUsI B OEH30IbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKalie, PEaKUUH NPUCOCAUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUIPOKCWIBHOM, aMHUHO- W HUTPOIPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
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XUMHYECKUX CBOMCTB ctupoda. [lomumepusamus cruposna. CrocoObl NOTyYeHUs U
IPUMEHEHUE aAPOMATUYECKHUX YIIEBOAOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKThl ero nepepadbotku. CrnocoOsl nepepadboTku HeTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXIY Pa3TMUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajJoreHa Ha TUIPOKCOrPYIITY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOr€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wWENound. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBanue
raJIoreHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPAICHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYyrMBaHHE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKEeHUE
yriaepoja MU BOJOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyYECHHE 3STHIIEHA U
U3y4YeHUE €ro CBOMCTB, o3HaKoMjeHue ¢ Kojuiekuusamu «HedpTte» u «Yromby, ¢
oOpa3llamMu  1IacTMacc, KaydyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranu4eckue coeAUHEHMS.

[Ipenenpubie ogHOaTOMHBIE COUPTHl. CTpoeHUE MOJIEKYNl (HAa MOpUMEpPE
MeTaHOJla W JTaHoyia). ['oMmosoruueckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CIHHUPTOB. BoAOpoAHBIE CBS3U MEXKIY MOJIEKYJIaMU CIHPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCIOTaMH.
KauecTtBeHHas peakiiysi Ha OJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XUMHUYECKUX CBOMCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OpraHUYeCKUMU
U HEOPraHWYECKUMHU KHUCIIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOAaTOMHBbIC
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cnupthl. [IpencraBnenne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opranu3m 4enoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIHUSHUE TUAPOKCOTPYIIBI HU
OeHzonpHOrO sAapa. dusmueckue cBoicTBa (PeHona. OCOOEHHOCTH XHUMHUYECKHUX
cBoiicTB (penona. KauecTtBeHHsie peakumuu Ha (eHos. TOKCHYHOCTH (heHomna.
Cnioco0rs1 nosrydeHus 1 npuMeHenue dhenosna. enondopmanbiaeruanas cMoia.

KapOoHuibHbIE COETUHEHMS] — JbJAETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmbl. ['oMoIornyecKkue psiibl anbJIerui0B U KETOHOB, 00Ias
dopmyna, uzomepuss U HOMEHKiIaTypa. DPU3NYECKUE CBOMCTBA aJIbJETHIIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  QIBACTMAOB M  KETOHOB:  pEaKUUHU
npucoenuHeHns. OKUCIEHNE alIbJIETHJI0B, KAUECTBEHHBIE PEAKIIMM HA AJIbJETU/IBbI.
Crioco0b!I OJTy4eHUs1 U PUMEHEHUE ANIbJETUIOB U KETOHOB.

OnHOOCHOBHBIE TIPEENbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepus v HOMeHKIaTypa. PU3ndecKue CBOWCTBA
OJIHOOCHOBHBIX TMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuuss dTepuUPUKALUM, PEAKUUM C YYacCTHEM YIJVIEBOJAOPOJIHOIO pajauKaja.
OcoOEHHOCTH CBOWCTB MYypaBBUHOW KUCIOTHL. [loHSATHE O MPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMNPENENIBbHBIX U APOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, TMJIPOKCUKAapOOHOBBIX KHCHOT. IlpencraBurenn BeICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHUHOBAsA, OJEUHOBASA, JIUHOIEBAA,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOTyYeHUsI U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOuias QGopmysa, HU30MepHUs U
HOMEHKIaTtypa. ®Pu3nueckue M XMMHYECKHE CBOMCTBA: TUAPOJIA3 B KUCIOH H
LIEJIOYHOM Cpelie.

Kupsl. Ctpoenne, pU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KHUCTION M meno4yHol cpene. OcoOEHHOCTH CBOMCTB )KUPOB, COJIEPIKALIUX OCTATKU
HEIpPENENbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MbI1a KaK COM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBHE.

OOwras xapakrepucThka yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, JU-
U Tmojucaxapunbl). MoHocaxapuapl: TIIIOK03a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoTOCHUHTES.
XUMHYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHOU
IpynI, CHUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIIME M HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
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nucaxapunoB. HaxoxaeHnue B pupoje u npumenenue. [lonucaxapuasl: kpaxman,
MJIMKOTEH U 1esuitono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmala, [JIMKOreHa M
HEeJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmaia M UEJUIK0JI03bl. XHUMHYECKHE
CBOWCTBA KpaxMmalla: TMIpOJIN3, KaYEeCTBEHHAs peakuus C HOJOM. XHUMHUYECKHE
CBOMCTBA IEJUTIONO3bI: THAPOJIN3, TOMydeHre 3(PUpPOB MeiuTton03bl. [loHsTtue 06
MCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, allETATHBIN MIENIK).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
PacTBOPUMOCTb PA3JIMYHBbIX CHUPTOB B BOJIE€, B3aMMOJICMICTBUE 3TAHOJIA C HATPHUEM,
OKHCJICHHE STHJIOBOTO CHUPTAa B albJAETHJ HA PACKaIEHHON MEOHOM IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa JUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIE PEAKIMU Ha albAeruabl (C THUIAPOKCHIOM
muammuHcepeopa(l) wu  ruapoxkcuaom  memau(ll)), peakmus raunepuHa
rugpokcugom meau(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE PacTBOpa IOKO3bl ¢ ruapokcuaom menu(ll), BzaummoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
denomns, «KapooHoBbie kucaoThl. ClI0KHbBIE YPUPHI».

A3oTcoaepkalye OpraHnvecKue CoeJUHEeHUs.

AMMHBI — OpraHMYecKue Mpou3BOJHbIe aMMuaka. Kiiaccudukanus aMUHOB:
anmnpaTHIECKUe ¥ apOMAaTHYECKHE; TEPBUYHBIEC, BTOPUYHBIC M TPETUYHBIC.
Crtpoenne moiekyn, obmas (Gopmyna, n3oMepus, HOMECHKJIATYpa U (HU3UIECKUE
CBOMCTBAa. XMMHUUYECKOE CBOMCTBA aln(aTUYECKUX aMUHOB: OCHOBHBIEC CBOMCTBA,
AJIKWIMPOBAHKUE, B3aUMOJCHUCTBUAE IEPBUYHBIX AMUHOB C a30TUCTOW KHUCJIOTOM.
Conu anKniIaMMOHHUS.

AHWIMH — TIPEIACTaBUTEb AaMUHOB apomatuuyeckoro psaa. CrpoeHue
aHwInHA. B3anMHOE BiIMSHUE TPYNI aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakiuy Ha aHWIMH. CrocoObl
NOJIy4YeHUs] ¥ NpuUMeHeHue anudaTtuueckux amuHoB. [loidyueHue aHuIMHA U3
HUTPOOEH30171a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTaenbHble NPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nuecKkue CBOWCTBA AMHUHOKHCIIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHCIOT KakK aM(OTEpHBIX  OPraHHMYECKHUX
COCIMHEHMM, peakIusi MOJUKOHACHCAIMK, OO0pa3oBaHUWE TMENTHIHON CBS3U.
Bbuonorunyeckoe 3HaueHne aMUHOKUCIOT. CHUHTE3 U TUAPOIIU3 NENTUIOB.

benku kak npupomnwsie nonuMmepsl. [lepBuuHasi, BTOpUYHAsT U TpeTUUHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUJIIPOJU3, JEHATYypalus,
KaueCTBEHHbIC PEaKlUU Ha OCJIKH.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATyparus OEJIKOB NMPU HArpeBaHWM, IIBETHBIC
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peakiuu Ha O€NKH, peIIeHWe OKCICPUMEHTAIBHBIX 3a7a4d 10 TeMaM
«A3oTCcolepKallue ~ OpraHuyeckue  coeauHeHus» U «Pacmo3HaBaHue
OpTraHUYECKUX COCTUHEHUID.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHIS MOJIEKYJIApHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCAMHEHUN —
MOJIMMEPU3AIU U MOJTUKOHEHCAIHS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOJI, TMOJTHUMETHIMETAKPIIAT, TOJUKApOOHATHI,
nongudTHIEHTepedTanar). YTunusanus u nepepaboTKa I1acTuka.

DnacToOMepBbI: HaATypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTameHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbpHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JJAaBCaH).

[Tonumepsnl CIEHUAIBHOTO Ha3HAYEHUS (Tedion, KeBJjap,
AIIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3IaraeMble OJIUMEPHI).

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE HJKCIEPUMEHTAJIbHbIX 3ajad 1o Teme «Pacno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnrlie 3agaun.

Haxoxaenue MonekyasipHOd ¢GopMysbl OPraHMYECKOro COEAMHEHUS 110
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJIEHUE
MOJICKYJIIPHON  (DOPMYJIBI  OpPTraHWYECKOTO COEIMHEHHUS 10 Macce (00BEMYy)
MPOJYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMy W/MIM KMCXOAHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYpPHOU (opMyIibl
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIOCOOOB
MOJIYYEHHUsI, OMNpPEIEICHUE JO0JU BbIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M PU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBIISIETCS 4Yepe3 HCIONb30BaHWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W TMOHSTUH, MPUHATHIX B OTHAEJIBHBIX MpeaAMeTax
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KiaccuPukauus, HaONIOACHUE, HU3MEPEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.
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®usuka: Marepusi, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJEKYJIIa,
DHEPreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI W3MEPEHMS, CKOPOCTh, IHEPIrus,
Macca.

buonorus: kierka, opraHuW3M, OJKocucTtema, Owocdepa, wmeTabOTU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTpOdHBIM THUM TUTAHUS, OpOKEHHE,
dboTocuHTE3, nAbIXaHWE, OENKHU, YIJIEBOJbI, >KUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEeHTHI.

['eorpadusi: nmosie3Hble HCKOMAaeMbl€, TOTIUBO.

TexHonmoTMs: NHIIEBbIC MPOAYKTH, OCHOBBI PAlMOHATHHOTO TMHUTAHUS,
MOTOIITUE CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTtoOMHBIX sAep. XUMUUYECKHU 3neMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIC UHWCJIA. JHEPTETUUECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamus XuMIIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). Pacmpenenenue SIEKTPOHOB MO ATOMHBIM  OPOUTANISIM.
DNEeKTpOHHBbIE KOHPUTYpaIlMU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(DUTYypallii HOHOB.
DNEeKTPOOTPUIATENBHOCTD.

[Tepunonnueckuit 3akoH u Ileprnonnueckas cucremMa XUMUYECKUX JIEMEHTOB
.M. MenneneeBa. CBA3b NEpUOIAUECKOrO 3akoHA U [leproanueckoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEN  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MNpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. J3HayEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBsSI3b. BuIbl XUMHUYECKOW CBSA3U: KOBAJEHTHAs, HOHHAf,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrusi U JMHa cBsi3U. [1osipHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsaA3u. KparHbeie cBs3u. BonoponHas —CBA3b.
MeXMONEKYIISPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpEe COeTMHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).
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[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUU.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. MictuaHble pacTBopsl. [lpencraBinenue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucranioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHAaIbHBIC
HAa3BaHMs OTIEIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuid B HEOPTaHUYECKOW M OpraHuYeCcKOn
XUMHH. 3aKOH COXPAHEHUSI MAacChl BEIIECTB; 3aKOH COXPAHEHUs W IPEBPALICHUS
SHEPrUH MPU XUMUYECKUX peakuusix. TernoBbie 3QPexThl XUMHUUECKUX PEaKIIUM.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peaKiu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuuu. Katanus n katanu3aTtopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBecUsA. (DAKTOpPBI, BIMSIOIINAE HA IOJIOKEHHE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYpPA, AABJIECHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIMUX B
peakuuu. [punuun Jle [larense.

Onektponutuueckas aucconmanus. CuibHble U CJIa0ble  AJIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHAasd,
niesioyHas. Bomoponueiii nokasarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKUCIICHHS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIUTETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIU3 pacTBOPOB U PaCILJIABOB BELLIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3oKEHHE TNEPOKCHIA BOJOPOJA B TMPUCYTCTBUM KaTalM3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHE
Ccpeapl pacTBOPOB C MOMOINBI0 HWHAMKATOPOB, W3YYEHHE BIMSAHUS PA3IUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
paBHOBECHS.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuogmyeckoid CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUs WX aToMOB. Dusnueckue
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CBOWCTBA HEMETAJJIOB. AJUIOTPONUSI HEMETANIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMH W HEMETAJJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupojie, CrocoObl MoydeHwus, (pusudeckue u
XAMUYECKUE CBOMCTBA. ['amoreHoBOAOpOAbl. BaxHenne KUCIOPOACOIEpKAIINAEC
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOTYyYEHUs
rajioreHoB. [[puMeHeHne raloreHoB U UX COEAUHEHUN.

Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUIBI U TIEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAe, CIOCOObI MOJYy4YEHUS, (PU3MUECKHE WU
xumudeckue cBoiictBa. CepoBogopon, cynbbuasl. Oxcun cepsi(IV), okcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX comd. OCOOEHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COeTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHOcOObl MOJdy4YeHus, (unyeckue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKcuabl a30Ta. A30THUCTAsI U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenune azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ocdop. Haxoxnenwe B mnpupone, crnocoObl MOMy4yeHUs, (U3HYECKUE U
xumuueckue cpoiictBa. Dochunabr u dochud. Oxcunabl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yIoOpeHwUsI.

Yrinepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
duznyeckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciotra u e
coyid. AKTHUBUPOBAHHBIA yrojb, agcopomus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEIMIECTB, OOPa30BAHHBIX YTIEPOJOM, U €ro
COCIUHEHNN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUIMKATHI.
[IpumeHenue kpemMHus u ero coeinHeHui. CTEKI0, €ro MoJy4YeHue, BUAbl CTEKIIA.

[Tonoxenne meTtamioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX O0O0JOUYEK aToMOB MeTaioB. OOmue
¢dbu3nueckue cBorcTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.
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ONEeKTPOXUMHUYECKUN psA HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl

NOJIy4ECHUS METaJJIOB: TUAPOMETAILTYPTHs, NUPOMETAIUTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CHocoObl 3alllUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MeTamwioB [A-rpynmsl Ilepuonnyeckoil cuctemsl
XUMUYECKUX OJJeMeHTOoB. Hartpmii wu kanmuii: mnomydeHue, GU3NYECKUE U
XUMHUUYECKUE CBOWCTBA, IPUMEHEHUE MIPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckolt cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydyeHue, (U3MYEeCKue u
XAMHUYECKUE CBOMCTBA, MNPUMEHEHHUE MPOCTBIX BEHIECTB M HMX COECAUHCHUMU.
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

ATIOMHHMI: NTOTy4YeHue, pu3nyeckue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIlleCTBA M €ro CoeauHEeHUH. AMQOTepHble CBOICTBA OKCHIA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUAHMUSL.

OOmiasi xapakTepucTuka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[Ieproan4eCcKOi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3znyecKkue U XUMUYECKHE CBOMCTBA XpOMA U €ro coeauHeHuil. OKCuabl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIbHBIE CBOKMCTBA. [loJlyueHne u MpuMEHEHUE Xpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHia H €ro COCIMHEHHM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znuecKkrue U XUMHUYECKHE CBOWMCTBA JKeJjie3a M ero coequHeHuil. OKCupl,
rugpokcuanl u conu xene3a(ll) u xeneza(Ill). [Tonydyenne u npuMeHeHUe Keneza
Y €r0 CIUIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coenuHeHuu. [lomyuenue u
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3UYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA Y TUJIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[puMeneHne
[IUHKA U €TI0 COeINHCHUM.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
u3ydyeHue oOpaslloB HEMETAIIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJIE, M3Y4YEeHHE KOJuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJCHUCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCICTBUE LIMHKA M eje3a C PacTBOPAMH KHCIOT U
HIEJI04YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHMYECKUE aHUOHBI, KATUOH BOJOPO/Ia
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AIOMUHHS W LHUHKA C
pacTBOpaMU KHUCJIOT U WIEJIOYEH, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33Ja4 0 TeMaM
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«["anorens», «Cepa u e€ coeguHeHUsD», «A30T U (pochop U UX COECTUHEHHS,
«MeTanisl TIaBHBIX MOATPYII, «MeTamuibl HOOOYHBIX TOATPYIII.

XuMHuA U KU3Hb.

Ponb xumuu B oOecrieueHny yCTOMYMBOTO pa3BUTHs desioBeuecTBa. [lonsaTue
O HAy4yHbIX METOJAax II03HAHUA W METONOJOTMM HAYYHOTO MCCIEAOBAHUA.
Hay4Hnple mpuHIMIBI OpraHu3auuy XUMUYECKOr0 TPOU3BOACTBA. [[pombluieHHbIE
CIOCOOBI MOTYYEHHUSI BaKHEUIIUX BEIIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbllisIeHHbIE CTIOCOOBI MOMYUYEHUSI METAILJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOMIEH CpeNbl U €ro IOCIEICTBUS.
Poub xumuu B 0O6ecrieyeHMH SHEPreTHYeCcKor 0€30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlexkapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. POk XUMUM B pa3BUTHH MEAULHBI.

XUMHMS THIIKA: OCHOBHBbIE KOMITIOHEHTHI, MUIIEBbIE N00aBkU. Posib xumuu B
oOecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuia
0€30MacHOr0 HCMOJb30BAaHUS TIPErapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEWILIME CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuMHUs B CEIbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEpAIbHbIE YOOPEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MATEPHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuains! s 351ekTpoHuKHd. HanoTexHOom0rNM.

Pacuérnrie 3agaun.

Pacuétpl: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEIIeCTBa, Macce WM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEILIECTB HMMEET IMpUMecH, Macchl (00BEMA, KOJMYECTBA BEUIECTBA) MPOJYKTa
peaKkiuy, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pPacTBOPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTPAIlMM BEIIECTBA B pPacTBOpEe, JOJIM BBIXOJA IPOAYKTa PEAKLHUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBS3H.

Peamu3anuss  MeXNpeaIMETHBIX  CBsI3ed INpPU  HM3y4YEHHMH OOIIed U
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
0OIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITUH, MPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOAUIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHMUE.

®duszuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
dbuznYecKre BeTUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buosnorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, YKUPBI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHonmorus: XMMHUYECKasi MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUINEBASI MPOMBIILICHHOCTD,
dbapmarneBTHUYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PEe3YyJIhTAaTOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs BBIJCICHBI CJICAYIONIME COCTABIISIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUICKON T'PaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIPEICIICHUIO; HATMYME MOTUBALIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIME B OOIIECTBE TMpaBWJIaMW U HOPMaMd TOBEJICHHUS, HAJIUYNC
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh ONBITA [IO3HABATEIILHOW W MPAKTUYECKOM AEeSTENbHOCTU
00ydJaronmxcs B MpoIecce peam3aiii 00pa3oBaTeIbHOM NeATeTLHOCTH.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMera «XUMHS» OTPaAXKAIT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIIBHOW W MPAKTUYECKOM AEeSTENbHOCTU
oOyyarouuxcsi B Mpoliecce peanusaiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMSL:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIHHOCTH TIPH CO3/IaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YUEOHOU IeATEILHOCTH,

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAY4YHOMY HACJEAUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU WM MPAKTUUECKOTO
MPWIOKEHUSI XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pPEe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB,;
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UHTEpeca M TIO03HABATEIbHBIX MOTHMBOB B TIOJYyYEHUH M MOCIETYIOIIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE M TMOCTYIKH CBOMUX TOBapHUIIEH C
MO3UIMI HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI MOCIEICTBUN
MOCTYTKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 370poBOro u Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coONIofeHHsT TpaBWJI OE30MAaCHOTO OOpalleHHs] C BEUIECTBAMH B OBITY,
MOBCEHEBHOM KU3HU, B TPYJOBOU 1€ATELHOCTH;

NOHUMAaHUSl UEHHOCTH TNPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
JESITEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMaJIbHON HaIpPaBJIECHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 10 XUMUH;

YBaXXEHHUS K TPY.Ly, JIOASIM TPyia U pe3yibTaTaM TPYIAOBOH AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBanus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1E€JIECOO0PA3HOTO OTHOILIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;
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NOHMMAaHHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEIl OKPYXKarOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 OOILECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(GbOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIIIIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHusl 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAaHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWHd MpoOJIeM COXPaHEHHUs
IIPUPOHOIO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHWCTHYECKON HAMNpPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOM KyJNbTYphl, B PEIICHUH TI100aIbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBON U 3KOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00eCredeHUN
YCIIOBUM YCHENIHOTO TPYy/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NOJTydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOIIero MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IEJbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUSA IS
penieHust npo0eM B pealibHbIX KU3HEHHBIX CUTYaIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;
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TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCHoHAIbHON
NEeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeamMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPAMMBI 110 XMMUU HAa YPOBHE
CpeaHero o0IIero 00pa3oBaHus BKIHOYAIOT:

3HAYMMBIE TS dhopMHUpOBaHHUS MHPOBO33pEHUS o0yJaronuxcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUA,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBIICHUE,
MPoIIeCC, CUCTEMa, HAYYHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHUE, HAOI0IeHEe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00Y4aroIuXCs;
CHOCOOHOCTh 00yYaromuxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JIOrHYeCcKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENCISITh LU JAEATENbHOCTH, 3aJlaBasi HapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapaKTEpPHbIE MPHU3HAKU TOHATUW M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCIT0JIb30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJI KJIacCU(PUKAIIMKU BEIICCTB M
XUMHUYECKUX PEAKIUN;
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YCTAaHABJIMBATh MPUYUHHO-CJIEJACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUThH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC TPEACTABICHUS — XUMHUYECKUN
3HaK (CMMBOJ) DJJIeMEHTa, XuMHUYeckas ¢GopMmylia, YypaBHEHHUE XUMHUUYECKOM
peakiuu — MpU pEIICHWH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3ajiad,
MPUMEHSTh Ha3BaHHBIE MOJIEIbHBIE MPEICTABICHUS JJISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHMSI BEIIECTB U XUMHYECKUX
pEeaKuunii;

dbopMyIMpPOBATH MEJU U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MMOCTABIICHHBIC
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS TMIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
MpoIiecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000111eHUs U BBIBOJIbI OTHOCUTEJILHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIEIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MPOIeTaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOMU
NEATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
IIOMCKY METOJOB pEIICHUS IPAKTUUECKUX 3aj]ady, MNPUMEHEHUIO Pa3IuYHbIX
METO/OB ITO3HAHUS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(OpManuu (Hay4IHO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcel MIHTepHeTa), aHaIU3UpoBaTh MH(POPMAIMIO PA3IUYHBIX BUI0B U (opM
MpEICTABJICHUS, KPUTUYECKHU OILICHMBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;

GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE H
oTOope wuHOpPMALMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajaad
OIPEIECIEHHOTO TUIIA;

pUOOpeTaTh OMBIT HCMOJAb30BaHUS HHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAYYHBIM S3IK B KayecTBe CpeACcTBa Ipu paboTe ¢
XUMUYECKOW MH(OpMaLueil: NPUMEHATh MEXIpeaMeTHble (pu3nveckue U
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHA:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XOJ€ AUaI0ora W/
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.TII/IpOBaTL CBOH IIPCIJIOKCHUA
OTHOCHUTCIIbHO BBIITIOJTHCHH A HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBITIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peaau3alui yueOHOTrO MpoeKTa, U (OPMYIHPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBAaTh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
NeSITEIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMIOJIHEHUHM YYEOHBIX W HCCIENIOBaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIYYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIBHOCTH HAa OCHOBE CaMoOaHailu3a MU
CaMOOLICHKHU.

ITPEAMETHBIE PE3YJ/IbTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMUU Ha yIriyOJaEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOEHHUIO, MHTEPIPETALUU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
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IO IMOJIYYCHHIO HOBOI'O 3HAHUSA WM IMPHUMCHCHUIO 3HAHUU B Ppa3siIMYHbIX y‘IC6HbIX
CUTyaluAaX, 4 TAKKC B PCAJIbHBIX KU3HCHHBIX CUTYalIUAX, CBA3dHHBIX C xumuein. B
nporpamMme 10 XHMHHM HPECAMETHBIC PE3YJbTAThl IIPCACTABICHBI II0 TIoOJaM
HN3Yy4YCHUSI.

10 KUIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHS Kypca «OpraHuueckas XUMHSI»
OTPAXKAKOT:

c(OpMUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHHHU OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, IHEPreTUUECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3/JaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B o0ecrieueHuun pPalMOHAIIBHOTO
PUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYpPhI
YelloBeKa, a TakKe »HSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTaNHM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpuAM3alus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeNleT, GyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHbIC), M30MEpUs CTPYKTypHasi M MPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTHYECKasi), HW30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHUYECKHE COETUHEHUs, MOHOMEp, MOJIHUMEp,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHUS OPraHUYECKHUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs OdHEPruud MpU XUMHUUYECKHUX PpEeaKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAIIHe B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIui, TEPMOJUHAMUYECKHX U KHUHETUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUK aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30MepHbI 3 dekTl, opuentanTsl [ u Il pona);
(aKTOJOrMyecKne CBEACHHUS O CBOICTBaX, COCTaBe, MOJYYEHUU U O€30MacHOM
WCIIOJIb30BAHUU BAXKHEUIIIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
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NEATEeTPHOCTH  YeJOBeKa, OOMmMX  HAYYHBIX  NPUHIMIAX  XUMHAYECKOTO

IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpEepabOTKH HEPTH);
c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,

yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpPU

OMUCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETMHECHUIA;
c(hOpMHUPOBAHHOCTH YMEHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OpraHUuYECKUX
BEIIECTB;

COCTaBJIAITh YPABHEHUSI XMMUUYECKUX PEAKIUUA U PACKPbIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMi  MOCPEACTBOM  COCTAaBJICHUSA
AJIEKTPOHHOIO 0OajliaHca »ATUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHUS MX IMOJIHBIX M COKPAIIEHHBIX HMOHHBIX YPABHEHMUI];

M3TrOTaBIIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BEUIECTB JJI WILTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATh MPUHAIICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEHHOMY
KJIACcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJISI OTIACIBHBIX
MPEACTABUTENCH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJUIIEPUH,
STUJICHTJIMKOJbL, (eHon, dopmaabaerua, aneTaibIeruj, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUJIMH, AUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IUYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, apOMATHYECKUX YIJIEBOJOPOJIOB, CHUPTOB, albIAETHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, JH- W TOJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
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COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHH C WCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHUPOBAHHOCTh YMEHHUS TOJATBEP)KIAaTh Ha KOHKPETHBIX NpHUMeEpax
XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSTUMHEHUHN OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBS3M), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEpHU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
ceipbsi  (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTHYECKOe MPUMEHEHHUE TPOTYKTOB TIepepabOTKy;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJICHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) M YMEHHUSI IPUMEHSThH 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMCHHSI IPUMEHSATH OCHOBHBIC oreparuu
MBICIUTEIILHON JEATENIPHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMAaTH3AINIO, BBISBICHUE MPUUWHHO-CIICICTBEHHBIX CBS3CH — I W3YUYCHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(OpPMHUPOBAHHOCTh YMEHUH: BBISIBIISITh B3aMMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHATUSMHA W TIPEACTABICHUSMHU IPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
O0onee OCO3HAHHOTO TOHWUMAaHUS CYIIHOCTA MATEpUAIBLHOTO E€IWHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 10 OPTaHUYECKOW XUMHUU Il OOBSICHEHUS U
TIPOTHO3UPOBAHMSI SIBIICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOLY;

cOpPMHUPOBAHHOCTh YMEHH: TIPOBOJAUTH PacdEThl MO XHUMHYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHUYECKHX PEAKIMI C MCIIOJb30BaHUEM (PH3UIECKIX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX
BEIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM XUMHYECKHX 3JIEMECHTOB,
MPOAYKTaM CrOpaHusl, MIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATH, AHAIM3UPOBATh U OIICHUBATH
C TIO3WIUNA  DKOJOTUYECKOW  O€30MacHOCTH  TIOCHEACTBUS  OBITOBOW U
MIPOU3BOJCTBEHHOW NIEATETHHOCTH YEJOBEKA, CBSI3aHHOW C mepepaboTKon
BEIIECTB, UCTIOIH30BaTh MOyUYCHHBIC 3HAHUS JJIsl TPUHITHS TPAMOTHBIX PEIICHHIA
po0JieM B CUTYallUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M TPOBOIUTH
XUMUYECKANU DJKCMEPUMEHT (TIOJIy4eHHEe W W3yYEeHHE CBOMCTB OPTaHUYECKHX
BEIIECTB, KA4YECTBCHHBIC PEAKIMU YIJIEBOJAOPOJOB pPA3IMYHBIX KJIACCOB U
KHUCTIOPOJICOICP)KAINX OPraHUMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3alad M0 PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOIOJICHUEM IPaBUII
Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYJAOBaHUEM,



30

dbopMynupoBaTh 1LE€NIb HCCIENOBAaHUS, NPEACTABISATh B pa3iudHON (dopme
PEe3yIbTaThl IKCIEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

co0iroAaTh MpaBUiia dKOJOTMYECKH L€1eco00pa3HOro NoBeAeHUs B ObITY U
TPYZIOBOM IEATENBHOCTH B LEIAX COXPAHEHHsI CBOETO 3I0POBbs, OKPYXKaIOLIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUUYUBOTO Pa3BUTHS;

OCO3HAaBaTh OIIACHOCTb TOKCHYECKOIO JAECWCTBUSA HA JKMBBIE OpraHU3MBbI
ONpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMasl cMbIci nokasarens [1/1K;

aHAJIM3UPOBATh 1IEJIECO00PA3HOCTh MPUMEHEHMSI OPraHMYECKHX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHUN: OCYLIECTBISATH II€JICHANIPABICHHBIM TMOUCK
XUMHUUYECKON MH(pOpPMAIIMU B Pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4Has
JAUTEpaTypa, CpelIcTBa MaccoBO nHpopManuu, UHTEpHET U Apyrue), KpUTUUECKU
aHAJIM3UPOBATh XMMUYECKYI0 MH(pOpMaIIUIO, NepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOU 3a1a49ei.

11 KJIACC

ITpenMeTHble pe3ynabTaThl OCBOEHHsS Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAXKaIoT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHAJIbHOM €IUHCTBE MHpAa,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBJICHUU NPUPOJbI, O MECTE U 3HAYEHUHU
XUMHHM B CHCTEME E€CTECTBEHHBIX HayK U €€ pojid B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHA, B PEIICHUU MPOOJEM HKOJIOTMUYECKOH, DHEPreTHUUECKON U IMMILEBOM
0€3011acCHOCTH, B Pa3BUTUU MEJIULUHBI, CO3/JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHEUYECHUU PAIMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOWIEH KyJIbTypbl 4YelOBEKa, a TakKkKe
9KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO M NPUPOJHOU

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TIMOHATUS — XHMHYCCKUH 3JIEMEHT, aToOM, SApO aToMa,

M30TOTIBI, DJICKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTATN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aTroMa, TUOpUAM3aIMs aTOMHBIX OpOWTasiei, HOH,
MOJIEKYJa, BaJICHTHOCTh, JJEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs, BOJIOPOJHAs),
KpUCTAUIMYECKAsl PEIIETKA, XUMHUYECKas peakius, pPacTBOP, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIUS, CTENEeHb JUCCOIUAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3ddeKT
XUMHUYECKON peaKIiu, CKOPOCTh XUMUYECKONW pPEaKIMu, XUMHUIYECKOE PaBHOBECHE;
TEOPUHM M 3aKOHBI (TCOPHS DICKTPOJIMTHUECKON JUCCOIMAIINU, TMEPHOINYCCKUI
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3akoH J[.11. MenneneeBa, 3aKk0OH COXpaHEHUSI MacCChl BELIECTB, 3aKOH COXPAHECHUS U
MPEBPAILECHUS] SHEPTUU NMPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakuui, TEPMOJMHAMUYECKMX W  KHHETHYECKHX 3aKOHOMEPHOCTIX  HUX
MIPOTEKAHMS, O XMMUYECKOM DPAaBHOBECHHM, PACTBOPAX M JIHUCIEPCHBIX CUCTEMAX;
(dakTosornuecKue CBEJIEHHUS O CBOMCTBaX, COCTaBe, MOJYYEHHMH U 0e30macHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX  MPUHIOMUNAX  XHUMHUYECKOTrO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIS
cocTaBieHus: (HOpMyan BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BELLECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX, BUJI XMMHUYECKON CBs3M (KOBAJIECHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAIUIMYECKOW  pelETKU
KOHKPETHOT'O BEILECTBA;

c(hOpMUPOBAHHOCTHh YMEHUS OOBSCHSATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBA3H;

chOpMUPOBAHHOCTh ~ YMEHHUH:  KJacCU(PUIUPOBATh:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUU 110 PA3IMYHBIM MPU3HAKAM (UUCITY
U COCTaBy pEarupyrolmiux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCIICHHSI DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO Karajlu3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH ISl Kilaccupukauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUK;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa Jl.
W. MenpneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX JJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
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[lepuonnueckonn  cucremsr  J[.H. MenpaeneeBa,  UCHONB3YyS  IOHSTHUA
(QHEPTETHYECKUE YPOBHU», «IHEPTETUYCCKHE MOMYPOBHH», «S-, pP-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSIHUSI aToOMay;
OOBACHITh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
coeauHeHH mno mnepuomaMm U rpynmnaMm llepmommueckon cucremsr J[. U
MeHpeneeBa, BaJIEHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX JICKTPOHHBIX 000JI0YEK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJACCOB, MOJATBEPKIAThH
CYILLIECTBOBAHME T'€HETUYECKOW CBSI3M MEXIYy HEOPraHMYECKMMH BELIECTBAMHU C
NOMOILBIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUM;

c(hOPMUPOBAHHOCTh YMEHHUSA PACKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEJCTBOM COCTABJIEHUS 3JEKTPOHHOro OaliaHca
THX pEeakUWd; peakuuid HOHHOrO OoOMeHa MyTEM COCTaBJICHUS HX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHWW;  pEakuuy  TUAPOJIN3a;  peaKuuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUICKCOB ITUHKA U aJTFOMUHHS ),

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKaHUS
XUMUYECKUX PEaKUUU C YUYETOM KX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMHYECKOW pEaKUMu B 3aBHCHUMOCTH OT pa3IMYHBIX
(bakTOpOB, a TaKXKe XapaKTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHS MOJI BIUSHUEM
BHeIIHUX Bo3aercTBuil (mpuniui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHMHUYECKHE PEAKIUH,
JeXaluye B OCHOBE IMPOMBINUIEHHOTO NOJIYYEHUS CEPHOM KHCIIOThI, aMMHaKa,
oOlye Hay4dHble MPUHIUIB XUMHYECKUX TPOU3BOJCTB; 1€1€cO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJICHHOCTH W B OBITYy C TOYKH
3pEHUSI COOTHOILLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAHUM O METOoAaX HayYHOTO
MO3HAHUS SIBJICHUW MPHUPOAbI — HAOIIOJEHUE, W3MEpPEHHE, MOJCIUPOBAHUE,
HKCHEPUMEHT (PeajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU HKCIEPUMEHTATILHOM UCCJIEA0BAaHUU BEIECTB
U 11 OOBSICHEHHS XHUMHUYECKUX SBJICHHMM, HUMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM )KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAJILHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACYETBI: C HUCIHOJIb30BAaHUEM
MOHATHM «MaccoBasi J10Js BEUIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHLEHTPALU»;
MAacchl BEIECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe
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Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOrO 3¢ ¢eKra
peaxkiuy; 3Hau€HUs BOJOPOJHOTO IMOKa3aTess PacTBOPOB KHUCIOT M HIETOouYed ¢
U3BECTHON CTEMEHBIO TUCCOLMANMU; Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
NPOAYKTa PEaKIH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJIEC pacTBOpa C
ompeeEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT MpHUMECH); MOJIM BbIXOAA MPOAYKTa pPEAKIUH; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W TIPOBOJWTH
XUMHYECKHA  JKCTIepUMEHT  (TIpOBEJCHWE  peaknuid  HMOHHOTrO  OOMeHa,
MOJITBEPK/ICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpPEIEICHHE
CpelIbl pPacTBOPOB BELIECTB C MOMOUIbI0 HMHJIMKATOPOB, H3yYEHHUE BIMSHUSA
pasnUYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKlnd, pEeIIeHUE
DKCIIEPUMEHTAJBHBIX 3a7ad 1o TemMam «Mertammey u  «Hemertamis») ¢
coOI0ICHUEM TpaBuJI 0€30MacHOro OOpaIIeHHs C BEIIECTBAMHU M JIa0OpaTOPHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb  UCCIEIOBaHUS, TMPEACTABIATH B
pa3nuyHOi (opme pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBuJa MOJTh30BAHMS XUMUYIECKOM
nocyol u jabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAaMHU B
COOTBETCTBUU C HMHCTPYKIHUSMHU IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX
OTIBITOB, AKOJOTHMYECKH IeJIeCOOOpa3HOTO TIOBENEHUST B OBITY W TPYIOBOM
JIESTEIIbHOCTH B TIENISAX COXPAHEHHsI CBOETO 370POBbsI, OKPY)KAIOIIECH MPUPOTHON
Cpenbl W JOCTIKEHHs €€ YCTOWYMBOTO pAa3BUTHSA, OCO3HABATh OIMACHOCTH
TOKCHUYECKOr0 JACHCTBHS Ha KMBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMbIci nokazarens [1/1K;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANIPABICHHBIH TOUCK
XUMHYECKOH WH(POPMAIIUU B Pa3IMYHbIX HCTOYHUKAX (Hay4YHas U y9eOHO-HaydHas
JauTepaTypa, CpelicTBa MaccoBoil uHpopMaluu, UHTepHeT u Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XMUMUYECKYI0 MH(pOpMAIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOW 3a1a9ei.
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10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTp OHGHI/DI op TaHUYECKUX COE I/IHeHI/II‘EI) A-M 8 bubmorexa [IOK
' P p A T https://m.eds00.ru/d69df650
byrneposa
Uroro no pazgeny 8
Pa3nen 2. YraeBoaopoabt
21 [IpenenbHbIE YIII€BOAOPOILI — ATKAHBI, 5 bu6nuoreka [JOK
' IUKJIOAJIKAHBbI https://m.edsoo.ru/d69df650
5 HenpenenbHble yrieBoaopoabl: alKEeHbI, 14 1 bubmmoreka [JOK
’ QJIKaJIMEHbI, aJTKUHBI https://m.edsoo.ru/d69df650
bubmunoreka LIOK
23 A 8
POMATHYECKHE YTICBOAOPOEI (apeHs!) https://m.eds00.ru/d69d{650
24 IIpupoaHbIE HICTOYHUKH YTJIEBOAOPOJOB U UX 4 Bu6muotexa [JOK
' nepepadoTKa https://m.edso00.ru/d69df650
bubmunoreka LIOK
2. r 4 1
> ATOTCHIPOMSBOHLIE YTICBOAOPOAOE https://m.eds00.ru/d69d{650
Hroro no pazneny 35

Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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Bbubmunoreka LIOK
3.1 Crnpret. dexon 1 https://m.edsoo.ru/d69df650
Kap6o € COECIUHEHUS: aJIbJe
3.2 Kell“)OHI:HIT;HZIOHOBIfI[: IIiI/IIzIJ:zTBI bé‘ﬂ;:iz: 21 Bubmiorexa OK
) - ap ’ https://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmunoreka LIOK
3.3 YIIeBozpl ? https://m.edsoo.ru/d69df650
Hroro no pasgeny 41
Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust
bubmunoreka LIOK
4.1 AMuHBI. AMUHOKUCIIOTEL. benku 12 hitps://m.cdsoo.ru/d69df650
Hroro no pasgeny 12
Pa3znea S. BoicokoMoJieKkyJIsipHbIE COeINHEHUS
5.1 BricokoMoJIeKyIIsIpHBIE COETUHEHNS 6 bubnnorexa LIOK
) yAp A https://m.edso00.ru/d69d{650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaunmMeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Konrpoasusie IIpakTuueckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoHn
1.1 u Ilepuoanueckas cucTeMa XUMHYECKUX 9 bubmorexa LHOK
’ PHOA https://m.edsoo.ru/2dd57£24
anemeHTOB /1. 1. Menaeneena
12 Crtpoenue BemniecTBa. MHOrooOpasue 1 1 bubmuorexa [JOK
’ BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
MMHACCKHE peakitn https://m.edsoo.ru/2dd57124
Uroro no pazgeny 39
Pa3nes 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 H 31 1 3
CMCTLIIBI https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
2.2 M 2 1 2
CTAJLIbL 3 https://m.edsoo.ru/2dd57124
Uroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HL
31 MeToabl MO3HAHUS B XUMUH. XUMHUS U 9 bu6mmoreka [IOK

JKU3Hb

https://m.edsoo.ru/2dd57{24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IINTAHUPOBAHMUE

39

10 KJIACC
KoanyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3ydYeHHsi ~ 0o0pa3oBaTe/IbHbIE pecypchl
padoTsI padoThI
[IpenMer u 3HaueHUE
OPraHU4YeCKON XUMHUH,
1 OpeacTaBICHUE O 1 bubmmorexa [OK
p https://m.edsoo.ru/3686¢6f5
MHOT000pa31H OPraHNnYECKUX
COE€IUHEHUI
DNEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
2 }312361) z[él({Hoe COCTOSIHHS) 1 bubmorexa OK
a ' https://m.edsoo.ru/0ce6fd4c
BanenTHbie BO3MOXKHOCTH
aToma yriepoja
XuMHnueckasi CBI3b B
OPTraHUYECKUX COCTMHECHUSIX.
3 Mexanu3Mbl 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOH CBSA3H, CIIOCOOBI
pa3psbiBa CBs3€ei
Teopus crpoeHus
4 OpPraHUYECKUX COEOUHEHHUI A 1 bubmorexa HOK
p A ' https://m.edso0o.ru/9e595¢cb8
M. bytneposa
Buasr nzomepun: cTpykTypHasd,
5 pOCT aHCTBI;HHaﬂ PERT 1 bubmorexa HOK
POcTp ’ https://m.edsoo.ru/b0e61661
OnexTpoHHbIE 3P HEKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
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MOJIeKyJIaX opraHqucxnx
COE€IUHEHUI

[Ipencrasienue o
KJaccupukanuu u

but6mmoreka [IOK

6 crcTeMatireciad https://m.edsoo.ru/c212dd21
Homenkinarypa (IUPAC)

OpPTaHHYECKUX BEIICCTB

7 Knaccudukanms peakiuii B bu6nuoreka [IOK
OPraHNYeCKON XUMHH https://m.edsoo.ru/ba5706aa

2 Cuctemaruzanus 1 00001IeHNE bubmoreka [{OK
3HAHUU MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH Psif,
oOmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, Bu6muotexa [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nyecKue 1 XUMAYCCKUE bubmunoreka LIOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxxnenue aikaHoB B

11 npupoze. CriocoObl nmomyyeHus bubmmorexa LOK

https://m.eds00.ru/259b0asb
U TIPUMEHEHHUE aJIKaHOB
[ukmoankaHbl: o0Ias
dbopmysa, HOMEHKIATypa U Bu6morexa LIOK
12 H30MepHs, 0COOCHHOCTH

CTPOCHUS M XUMHYECKHX
CBOWCTB, CITOCOOBI MOJIy4YEHUS U

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



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
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IIPUMEHEHHUE

Pemenue pacu€THbix 3a1a4d Ha
onpeAesieHue MOJIEKYIIPHOU
(bOopMyJIIBI OPraHMYECKOTO

but6mmoreka [IOK

13 BCHIECTRA TO MACCOBBIM AOIAM https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOISIIUX
B ero coctaB. CucremMaTu3aius
1 0000IIICHUE 3HAHUH 10 TEME
AJIKEHBI: TOMOJIOTUYECKUU PSAI,
oOmras popmyina,

14 HOMEHKJIATypa, HIEKTPOHHOE U bu6nuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U 11C-

TpaHC-U30MEPHS AJTKEHOB
dusnueckrue U XUMUYECKHE

15 cBoiicTBa ankeHoB. [IpaBuio bubnmorexa LHOK

https://m.eds00.ru/21069¢ccd
MapkoBHHKOBA

16 CnocoObI ToTy4YeHus 1 bu6nuoreka [IOK
NIPUMEHEHUE AIIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckas pa6ora Ne 1 mo

17 teme "llonyyenue sTuiieHa u bubmorexa [IOK

N https://m.edsoo.ru/0941eed8
H3y4YEHUE €T0 CBOMCTB
Pewrenne pacu€THbIX 3a1a4 HA

18 OnpeJIeTICHUE MOJIEKYISIPHOI bubmmoreka [JOK
(bOopMyITBI OPraHMYECKOTO https://m.edsoo.ru/e9ea9921
BEIIlECTBA

19 AnKaMeHbl: CONPsHKEHHBIE, bubmunoreka LIOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
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HN30JIMPOBAHHBLIC,
KyMYJIUPOBAaHHBIE.
OCOOeHHOCTH AIIEKTPOHHOTO

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

CTPOCHUS
20 XuMHUYECKue CBONCTRA bubmuoteka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
)1 CniocoOblI nosy4eHus u bubmmoreka [JOK
NIPUMEHEHNE ATKaJUECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHH PSijI,
obmas ¢popMmyna,
22 Hollj/[leHK(Jb;aIT) ya DJIEKTPOHHOE U bubmorexa LHOK
ypa, p https://m.edsoo.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UIECKHE CBOKCTBA
23 XUMHYEeCKHE CBOMCTBA AJIKHHOB bubmorexa LIOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHbIE peakiuy Ha bubnmoreka [JOK
TPONHYIO CBSI3b https://m.edsoo.ru/7b1c48da
’5 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
NPUMEHEHUE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
26 aBHEHUIO XUMHUYECKOH bubmmorexa [OK
yp https://m.edsoo.ru/5db8¢526
peakiuu
7 Cucremarusanusa 1 00001eHne
3HAHUH 110 TEME
73 ApeHbl: TOMOJIOTUYECKUH PsLI, Bu6muotexa [JOK

oOmras popmyina,

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
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HOMEHKJIaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyJ1 OeH30J1a U TOJTyoJIa,
ux (pU3HYECKue CBOMCTBA

XUMHYECKUE CBOWCTBA apEHOB:

bu6mmoreka [IOK

29 peakuu 3aMeEEHNUS https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA apEHOB:

30 pEaKIUK TPUCOEANHEHHUS, bubmmorexa LOK

https://m.edsoo.ru/ad44alaed

OKHCJIEHHE TOMOJIOTOB O€H3071a

31 Oco0EHHOCTH XUMHUYECKHIX bubmoreka [{OK
CBOICTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pewenne pacu€THbIX 3aa4 HA

0 OmpeJIeTICHUE MOJIEKYIISIPHOI bubnmoreka [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIeCTBa

13 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
[IPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
['eneTnyeckas CBSI3b MEXAY

34 pa3IMYHBIMU KJIacCaMu
YIJI€BOIOPOAOB
Pacuérsl o ypaBHEeHUsAM

15 XUMHYECKUX PEaKIUM.
Cucremarusanusa 1 00001eHne
3HAHW 110 TeMe

36 IIpuponnsiii ras. IlonmyrHbie

He(TSHBIC Ta3bI



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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37

KameHHBI#1 yroab ¥ IpOayKThI
ero nepepaboTku

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b

38

HedTs 1 ciocoOw eé
nepepadoTku. [Ipumenenue
IPOAYKTOB NepepaboTKu HEPTH

but6mmoreka [IOK
https://m.edso00.ru/2119de78

39

['eHeTHYECKas CBSA3b MEKITY
Pa3TUYHBIMH KJIacCaMu
YIJICBOIOPOIOB

40

l'anorenonpownsBoHbIE
YIJIEBOIOPOOB: ANEKTPOHHOE
CTpOEHHE; pEeaKLIUU 3aMEeICHUS
rajioreHa

bubmunoreka LIOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue 1Ienouei Ha
rajoreHIpoU3BOAHbIE.
B3aunmonelictBue
JTUTAIOTCHAIKAHOB C MarHUEM U
IIUHKOM

42

Cucremaruzanusa 1 0000IIeHIE
3HaHUU 110 pa3zueny
"Yraesogopoer"

bubmunoreka LIOK
https://m.eds00.ru/20e8922

43

KonTtponbHas pabora o Teme
"Vrnesonopoast"

but6mmoreka [IOK
https://m.eds00.ru/95¢9¢298

44

[IpenensHBIE OTHOATOMHBIE
CIHUPTHI: TOMOJIOTHYECKUH PSJI,
obmas popmyia, cTpoeHHe
MOIJIEKYII, H30MEpPH,
HOMEHKJIaTypa,

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
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Kiaccugukanus, pusnyeckue

CBOMCTBA
XUMHUYECKUE CBOMCTBA
45 MPEETbHBIX OJTHOATOMHBIX bubmorexa [OK
et g https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoObI ToTy4YeHus 1
46 MIPUMEHEHUE OJTHOATOMHBIX bubmorexa [IOK
p A https://m.eds00.ru/484100000000000
CIIUPTOB
IIpocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubmmoreka [JOK
0COOEHHOCTH (PU3UIECKUX U https://m.edsoo.ru/c2¢788b2
XUMHYECKHX CBOMCTB
MHOroaroMHBbIE CIIUPTHL:

43 STUJICHTJIMKOJIb U TJIMLEPUH, UX bubmmoreka [JOK
bu3YecKrue 1 XUMHUIECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI nostyueHust u

49 MPUMEHEHHNE MHOTOATOMHBIX bubmorexa OK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIBI,
50 duznuecKue cBOCTBa Bubmmorexa [IOK
' https://m.edsoo.ru/2ce72618
TokcuaHoCTh (heHona
but6mmoreka [IOK
51 X €CKHE CBOKCTBA (DEHOJIA
MMUHCCKHE CBOHCTBA (eron https://m.edsoo.ru/037ca5f9
5 CniocoObI ToTy4YeHus 1 bu6nuoreka [IOK

npuMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
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[IpaxkTuueckas padora Ne 2.
Pewienne skciepuMeHTAIBHBIX

bubmunoreka LIOK

53
3aj1a4 o teme "CaupTsl U https://m.edsoo.ru/fd0ced09
benomsr"

54 CuctemaTtuzanus 1 00001IeHNe bubmuoteka [JOK
3HAHUU 1O TEME https://m.edso00.ru/1810cb9b
Anbaerubl U KeTOHBI:
3IEKTPOHHOE CTPOEHHE
KapOOHWJIBHOW TPYIITIHI; bu6nuoreka [IOK

55
TOMOJIOTHYECKUE PSI/IbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmyna, u3omepus u
HOMEHKJIaTypa
AJbaerubl U KeTOHBI:

56 (bu3MYecKue CBOMCTBA; pEaKIINKI bubmmorexa LOK

P https://m.edsoo.ru/c887425¢
MPUCOSAMHCHHUS
Peakinu okucineHus u
57 KAUeCTBEHHBIC PEAKLIUU bubmmorexa LIOK
peart https://m.edsoo.ru/a393baa9
aNbJIETU/I0OB U KETOHOB

58 Crioco0bI MoTy4eHus bubmmoreka [JOK
aIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEAEIbHBIE

59 KapOOHOBBIE KUCIIOTHI, bu6bnuorexa [IOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecObl13
MOJICKYIT
N3omepus u HOMEHKIIaTypa

but6mmoreka [IOK
60 KapOOHOBBIX KUCIIOT, HX

¢du3nveckre CBOMCTBA

https://m.edso0.ru/700cc87b



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
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XMUMHYECKHE CBOUCTBA

but6mmoreka [IOK

61 MPEAEIbHBIX OJTHOOCHOBHBIX
pe s https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB

6 MYpPaBbUHOMN KUCJIOTHI. bu6nuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0OeHHOCTH CBOICTB:

HEeNpeIeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,

63 MKapOOHOBBIX Bubamorexa [IOK
Fwiap ’ https://m.edsoo0.ru/83a08773
THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KUCIIOT

64 [TonsTHE O TPOM3BOAHBIX bu6nuorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoObI ToTy4YeHus 1

65 pUMEHEHHE KapOOHOBBIX Bubmmorexa [IOK

p P https://m.edso00.ru/7¢065¢9d
KHCIIOT
CnoxHbie d(upsr:

66 TOMOJIOTHUYECKHH psiJl, oO1as bubmunoreka LIOK
dbopmyra, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nyecKue 1 XUMUYCCKUE bubmunoreka LIOK
cBOMCTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2

68 Pemenne pac4€THbIX 3a1a4: 110

YPaBHEHUIO XUMUYECKOU



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
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peakiu, Ha OTpeieIeHne
MOJICKYJISIpHON (hOpMYJIBI
OpPraHUYeCKOro BEIeCTBa

[TpakTruueckas pabora Ne 3.
Pewienne skciepuMeHTAIBHBIX

bu6mmoreka [IOK

69
3anad o Teme "KapOoHoBbBIE https://m.eds00.ru/486671fb
KUCIOTHL. ClioXkHBIE A3PHUPHI"
Kupsr: ctpoenue, pusndeckue
. but6mmoreka [IOK
70 Y XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0EHHOCTH CBOWCTB JKHUPOB,
71 coAepKaluX OCTaTKU bu6nuoreka [IOK
HEMPEAETBHBIX )KUPHBIX https://m.edsoo.ru/b0331922
KUCHo0T. JKUpsl B IpUpoie
Mpb11a Kak coJId BBICILIUX
KapOOHOBBIX KHUCIIOT, UX
72 Morolee aeiicteue. Ilonstue o bubmmorexa LIOK
ee ’ https://m.eds00.1u/3¢566565
CUHTETHUYECKHUX MOIOIIUX
cpeactBax (CMC)
['eneTnueckas cBs3b
7 YTJIEBOJIOPOIOB H bubmmoreka [JOK
KUCIIOPOACOAEPHKAIIAX https://m.eds00.ru/56790c96
OpraHMYECKUX BEIIECTB
74 Pacuérsl o ypaBHEeHUsAM
XUMHYECKUX peaKIui
75 CucrtemaTtuzanus 1 00001IeHIE bubnuoreka [JOK

3HAHUH 110 TEME

https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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OO1m1ast xapakTepUCTHKA
YIJIEBOAOB M KJIacCH(pUKanus

bubmunoreka LIOK

76 YTJI€BOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJICaXapHU/IbI)

MoHocaxapubl: (puznuecKue

77 CBOMCTBA If Hjxofz[eﬂne B bubmmorexa [OK

https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHue rioKo3bl, €€
73 SHAYCHIE B but6mmoreka [IOK
https://m.edsoo.ru/5¢61122d
KU3ZHEACITEIIbHOCTUA OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJibTO3a M JIaKTO3a. bubmuoteka [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384¢7
MIPUMEHEHUE TUCaXapHJIOB
[Tonucaxapuapl: cTpoeHue

20 MaKpOMOJIEKYJ, pU3nYecKue u bubmmoreka [JOK
XMMHYCSCKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHUE

81 [TonsaTne 06 UCKYCCTBEHHBIX Bu6muotexa [JOK
BOJIOKHAX https://m.eds00.1u/6216e766
Pewienne pacueTHbIX 3aa4 HA

22 ONpeAEIICHUE JOJIM BbIX0a bu6nuoreka [IOK
[POAYKTa PEaKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUUYECKH BO3MOKHOTO

23 CucreMmaru3anus 1 0000IIeHIE bubnuoteka [JOK
3HaHUU 110 pa3ueny https://m.edsoo.ru/08d4364c

84 KoHnTtponbHast paborta mo Teme but6mmoreka [IOK



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
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"Kucnoponacoaepxarniue
OpraHUYecKue coeAuHeHus"

https://m.edsoo.ru/42¢6678¢

AMUHBL: KIaccupUKaIms,
CTPOCHHE MOJIEKYII, 001IIast

but6mmoreka [IOK

85 opMyJia, U30MEPHs
opuyra, pHs, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa 1 pusnueckue
CBOICTBA
26 XuMHYECKHE CBOHCTBA bubmuoteka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIVH: CTPOCHUE aHWJIMHA,
87 0COOCHHOCTH XMMHUYECKUX bubmorexa [IOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoObI nostyueHust u
88 npUMEHEeHHE anupaTHIECKIX bubmmorexa LIOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa
29 U U30Mepus, GU3nIecKue bu6nuorexa [IOK
cBoiicTBa. OTIIENbHBIC https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0-AMUHOKHUCIIOT
XUMHUYECKUE CBOMCTBA
aMHUHOKHCIIOT, UX
90 OMOJIOrMYECKOE 3HAUCHUE bubmorexa OK
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 U
TUIPOJTU3 TIENITHIOB
91 benku kak npupoHbIe bu6nuoreka [IOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.edso00.ru/429¢9899
92 XUMHUYECKHEe CBOMCTBA OCITKOB but6mmoreka [IOK



https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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https://m.eds00.ru/6237306d

AzoTtcoaepkaiue
TeTePOIMKIHIECKIE
93 coequuennsd. HykiennoBele buGnnorexa LIOK
e https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHUE U
Ouosornueckas poib
[IpaxTuueckas padora Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 3a7a4 1Mo TemMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3oTcoaepkaiine
OpPraHU4YeCKHE COCTUHEHUS "
[IpakTudeckas padora Ne 5.
95 Pemenue skciepuMeHTaIbHBIX Bu6muotexa [JOK
3a1a4 o teme "Pacnio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKUX COCTUHEHUMN"
KonTtponbHas pabora o Teme
96 "A3oTcoaepkaiue Bubnmorexa [IOK
P " https://m.edsoo.ru/ce561bc7
OpTaHHYECKUE COCTUHEHUS
OCHOBHBIE TIOHATHSI XUMHUH
BBICOKOMOJIEKYIISIPHBIX
97 COEIUMHEHUN U METOBI UX bubmmorexa LOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJUMEPU3AIIHS U
MOJIMKOHICHCAIIHS
08 IImactMacchl. Y Tunuzanus u bubnuoteka [JOK
nepepaboTka IIacTuka https://m.edso0.ru/82242¢0f
99 DJ1acToOMEpPBI: HaTYPATbHBIN bubmmoreka [JOK

CUHTCTUUYCCKHE KayYYKH.

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



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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Pesuna

Boiokna: HatypanbHbIe,

100 HMCKYCCTBEHHBIE, 1 bu6nuoreka [IOK
cuHteTnyeckue. [lonmmepst https://m.edso0o.ru/5963a601
CIELHATBLHOTO HA3HAUYCHUS
[TpakTrueckas pabota Ne 6.

101 Pemenne skcnepuMeHTaIbHBIX 1 bubmmoreka [JOK
3a7a4 o reMe "Pacrio3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC ¥ BOJIOKOH"

O00011eHNE U CUCTEMATU3ALMS

102 M3Y4YEHHOT0 MaTepHalia 1o Teme 1 bubmmoreka [JOK
"BricokOMONIEKYApHbIE https://m.edsoo.ru/6a22ble8
coenuueHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
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11 KUIIACC
KosanuecTBo 4acon JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yyeHusi  oOpa3oBaTejibHbIE
padoThI padoTbI
pecypcsbl
1 Atom. CocTaB aTOMHBIX s1IED. | bubmmoreka [JOK
XuMHUECKUH 351eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YeK | bubnumoreka [IOK
aTOMOB, KBAaHTOBBIC UHKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukamnms xumuaeckux | bubanorexka [HOK
3JIEMEHTOB (s-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 371eKTpoHOB 1O | bubmmoreka [JOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 BHGMGETOB B OCHOEI)JOAZI:/I 1 bubmorexa HOK
R https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DneKTpOHHBIE KOH(PUTYpAIUA HOHOB. | bubanorexka HOK
DNEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[lepuoanueckas cucteMa XUMUYECKUX
7 anemeHToB /1. V1. MenaeneeBa, CBA3b C 1 bubmorexa LIOK
N M ’ https://m.edso00.ru/16957¢01
COBPEMEHHOM Teopuen CTpPOeHHS
aTOMOB
2 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB | bubmmoreka [JOK

XHUMHUYECKUX 3JICEMCHTOB U O6p33yeMBIX

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIaM U IepUoaam

CucreMmaTuzanys 1 0000IeHNE 3HAHUN

bu6mmoreka [IOK

pacTBOpoOB

? 10 TEME https://m.edsoo.ru/8fad2942
Bunsl xumudeckoil cBs13u. MexaHu3MBbl

10 00pa30BaHMs KOBAJIEHTHOM CBS3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOEHCTBUS
BajnieHTHOCTB 1 BaJIEeHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JEKTPOHHOU CTPYKTYPBI MOJIEKYJ C X https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHUEM

12 [IpeacraBineHus: 0 KOMIUIEKCHBIX Bbu6nmuoreka [JOK
COEIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
BemiecTBa MoJIeKyJISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOECHUS. THIIb bubnumoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUTOUIHBIX bubmorexa LIOK

https://m.edsoo.ru/da2¢c70e4

pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. bubmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatst

16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubmmoreka [JOK

https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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Pemrenue 3agad ¢ UCIIOIb30BaHUEM
MOHSATHH "MaccoBas JOJIS

Bbu6nmuoreka [JOK

17 pacTBOpEHHOTO BelecTBa", "MOJISIpHas https://m.edsoo.ru/785e0ab4
KOHIIEHTpauus"

18 Knaccugukanus 1 HOMEHKIATypa bubnuoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000ITICHUE 3HAHUIA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHast pabora o Temam
"Ctpoenue aroma. [leproandeckuii

20 3aKkoH U llepronnueckas cucrema bubmmoreka [JOK
XUMHYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BelecTBa.
MHoroo6pa3ue BemiecTs"
Knaccudukamnms XuMruaecKux peakiuit
B HEOPraHMYECKON U OPraHNYECKOU

)1 XUMHH. 3aKOH COXPAHEHUS MacChl bubanorexa HOK
BENIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335¢dd2
MpEBpAIICHUS YIHEPTUU TTPU
XUMHUYECKUX PEaKIUIX
TennoBsie 3 PEKTH XUMHUIECKUX

22 peakuuii. Tepmoxummyeckune bubmorexa [TOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruucnenus no ypaBHEHUSIM

23 XUMHYECKUX PEaKIUi U buGnnorexa LIOK

https://m.edsoo0.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSM

24 CKopocTh XMMHUYECKOH peakluH, €€



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
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3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 ['oMoreHHbI€ ¥ TE€TEPOreHHbIE PEAKIIUN
[TpakTuyeckas pabora Ne 1 o teme Bu6 110K
nonroTeka
26 "BnusiHue pa3nuyHbIX (aKTOPOB HA ]
CKOPOCTS XHMHHECKOi peaKi” https://m.edsoo.ru/1facaldl
7 OOpaTtumbie ¥ HEOOPATUMBIE PEAKIIUH. bubanorexa HOK
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/30952{9b
[TpakTrueckas padota Ne 2 o Teme BuG 10K
nonroreka
28 "Bnustaue pa3nudHbIX GaKTopoB HA httos://mLed 3bfidel7
ps://m.edsoo.ru e
10JIO)KEHHE XMMHUYECKOT0 paBHOBeCHUs"
DIEeKTpONUTHYECKAsT AUCCOLMALIHS.
bubmmoreka [JOK
29 CuiibHBIE U CITa0bIe DJICKTPOITUTHL. 1
C https://m.edsoo.ru/5f766bdf
TEMEHb TUCCOLUALIN
Nonnoe npoussenenue Boasl. Cpena
. bubmmoreka [JOK
30 BOJHBIX pacTBOpoB. BogoponHblit 1
(pH) pacTsopa https://m.eds00.1ru/3966ca89
MOKa3aTelnb
I'mpaponus cosneit. Peaknuu,
bubanorexa HOK
31 IIPOTEKAOIINE B PACTBOPAX 1
https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme BuG 10K
nonroreka
32 "XuMHYeCKHE peakliui B pacTBOpax
, https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE BuG 10K
. nonrorTeka
33 peakuuu. Baxueiire OKuCIuTenu u

BOCCTAaHOBHUTCIIHN

https://m.eds00.ru/56226060



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
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34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubmuorexa [JOK
HOHHOT0) OayaHca https://m.edsoo.ru/fb691387

15 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubanorexa HOK
BEIIIECTB https://m.edso0.1ru/93fb97d2

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB buGnnorexa LIOK

https://m.edso0.ru/5a859d16

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LIOK

https://m.edsoo.ru/5afa265d

13 CucreMmaru3anus 1 0000IICHIE 3HAHUIT bubmuorexa [JOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85

19 KonrponsHast pabora o Teme bubmmoreka [IOK
"Xumuueckue peakun" https://m.edsoo.ru/a8a0a930
IlonoxeHre HEMETALIOB B
[lepuoanueckoii cucreMe XUMUUECKUX

40 anemeHToB /1. I. Meneneena u bubmorexa HOK

https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
du3nvecKue CBONCTBAa HEMETAIJIOB
AmnoTponusi HeMeTauIoB (Ha IpuMepe
41 KHCIIOpo/a, cephl, hocdhopa u bubmmorexa [OK
https://m.edsoo.ru/ef92¢91c¢c
yriaepoaa)

4 Bomopon: nonydenwne, puznueckue u bubanorexka [HOK
XMMHYECKHE CBOMCTBA. ['napu bl https://m.edsoo.ru/0aa8f613
I"ayorensl: HaxXOXACHUE B IIPUPOJIEL,

43 CIIOCOOBI nonyqui[m, (bmnqicinze[ u bubmorexa [JOK

. https://m.edsoo.ru/4¢223795
XHMHYECKHE CBOMCTBA
44 I"asorenoBoxopoasl. Baxkueiimue bubmmoreka [IOK



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
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KHUCJIOPOACOALCPKAIINC COCANHCHUA
raJJOr¢HoB

https://m.edsoo.ru/6b3255e6

JlabopatopHble U MPOMBIIIJICHHBIE
CIOCOOBI MOJTYYEHHS TaJOreHOB.

bu6mmoreka [IOK

45
IIpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COeIMHEHUN
[TpakTrueckas padota Ne 4. Permenue
46 AKCIIEPUMEHTAJIbHBIX 3aJ1a4 110 TEME bubmorexa [TOK
" P " A https://m.edsoo.ru/8b26fecd
I"ajmorensl
Kucnopon: nabopatopusie u
47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS, bubmmoreka [JOK
(bU3MYECKre U XMMUYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue KucIopoaa U 030Ha
Bbu6nmuoreka [JOK
48 0)
KCHIBL L ICPORCIIRT https://m.edsoo.ru/5¢8816a0
49 Pemmenne 3aga4 pa3IuIHbIX TUIIOB bubmorexa [TOK
A&t p https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0XKJICHUE B IIPUPOJIC,
50 CH(I))CO6BI nonﬂ CHHUS (g)plsl:/micxne u bubmorexa HOK
yi L https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
Bbu6nmuoreka [JOK
51 CepoBojgopon, ¢
POBOZIOPOIL, CY b GuL! https://m.edsoo.ru/7¢875999
Kucnopoacoaepxaiiue coeTMHEHUS
52 Cephl é))cﬂo6eiHI:)CTI/Iil CBoﬁCTI; cepHOU bubmorexa HOK
Ph!- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
53 [Tpaktuyeckas padora Ne 5. Pemenue bubmmoreka [IOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME

https://m.edsoo.ru/0afb05¢e4



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
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"Cepa u e€ coenuHeHus"

A30T: HaxX0XJAEHUE B IPUPO/IE,
CIOCOOBI MOTydeHUsI, PU3NIECKHE U

bu6mmoreka [IOK

54
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH]IBI
Kucnoponconepxaniue coeTnHEHNs

55 azora %5:)6;5%;; CBOP'IC”fB a30THOM buommorexa LHOK

i https://m.edsoo.ru/e2965afe
KHCIIOTBI

56 IIpumeHeHne a30Ta U €ro COEIMHEHUM. bubmmoreka [IOK
ABOTHBIC yIOOpEHHS https://m.edso0.ru/129f5059
docdop: HaxOXKAEHUE B IPUPO/IE,

57 CHOCOOBI MOMy4YeHUSs, PUINIECKUE U bubanorexa HOK
XUMHYECKHe CBOMCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunsl docdopa,

58 (bocq)i[) c((l)) e(bncz ue Kucinotel. Conu bubmmorexa [OK

p l‘[, prratl ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coenunennii. DochopHbie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTuyeckas pabora Ne 6. Pemenue

Bbu6nmuoreka [JOK
60 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coequHeHUA"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,
61 QJJIOTPOITHBIE MOIU(DUKALINY; bubmmoreka [JOK

¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMECHEHHE

https://m.edsoo.ru/1eb19{9¢



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
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Oxcun yrnepoaa(ll), oxcun

62 nepona(IV), yronpHas kucnora u eé bubnmorexa LHOK
YHIepon - IT https://m.edsoo.ru/dbaS8adf
COJIH
63 Pemenue 3aga4 pa3auyHbBIX TUTIOB bubmmorexa [OK
A&t p https://m.eds00.ru/6029b609
KpemHuuii: HaxokeHHE B IIPUPOJIE,
64 CIII)OCOGBI T0JI eIfI/ISI q)mniefmfe u bubmmorexa [OK
o L https://m.edsoo.ru/143558ab
XUMHUYCECKHUE CBOMCTBA
65 Oxkcua kpemausi(IV), kpemanenas bubanorexka [HOK
KHCJIOTA, CUJIMKATHI https://m.eds00.ru/3170e7b1
[IpumeHeHne KpeMHUS U ero bubmmoreka [IOK
66 coeauHeHnil. CTEKJ0, €ro moyyeHue, https://m.edsoo.ru/393cdacO
BUBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenne 3aga4 pa3IMIHbIX TUIIOB bubmmorexa LHOK
Aadp https://m.eds00.ru/b624£801
68 CucremaTu3aius 1 0000IIeHHE 3HAHUN bubmmoreka [JOK
mo teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrtponsHast pabora o Teme bubnumoreka [IOK
"HemeTamasr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yabTaToOB KOHTPOJIBHOM bubanorexka HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/2b7¢9510
ITonoxxeHre METAIIIIOB B
Ilepunogrueckoi cucTeMe XUMHUYECKHUX
proA bubmuorexa [JOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS

SJICKTPOHHBIX 000JI0YEK aTOMOB
METAaIJIOB

https://m.eds00.ru/9839¢16¢
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OO6mue dpuznyecKkue CBOMCTBa

72 MeTasuioB. [IpuMeHeHne MeTaios B bubmmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
Cnnasel MetaimoB. Koppo3us bubanorexa HOK
73 METAJIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMUYECKUH PsiJl HAIPSIKEHUI
75 MeTauioB. O01IMe CIOCOOBI MOTyUeHUS bubmorexa LIOK
https://m.edsoo.ru/94eb377a
METaJJIOB
OO6mrast xapakTeprucTuka MeTajuioB 1A-
rpynmnsl [leproandeckoi cucTemMbl
76 XMMHYECKHUX 3eMeHTOB. HaTpuii u bubmuorexa [JOK
KaJIUH: oydeHue, GU3nIecKkue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
O6mras xapakteprucTruka MetayioB [1A-
rpynmnsl [leproandeckon cucTemMbl
77 XAMHYECKHUX JIEMEHTOB. Maruuii u bubmuorexa [JOK
KaJIbIMIA: IOJy4YeHue, pUu3nueckue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COECAUHEHUN
73 JKEcTKOCTh BOMBI U CIIOCOOBI €& bubmuorexa [JOK
YCTpaHECHUSA https://m.edsoo.ru/c74bfae9
79 AOMUHUN: TIONTydeHue, PU3NIECKUE U bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.eds00.ru/0e79b266
80 AmoTepHbIe CBOWCTBA OKCUAA U bubmmoreka [JOK
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TUAPOKCH/IA AJTFOMUHHS,
TUAPOKCOKOMIUIEKCHI aJTFOMUHHUS, UX

https://m.edsoo.ru/5d12d318

MIPUMEHEHHE
81 Pemenue 3aga4 pa3nuyHbIX TUTIOB
[TpakTuyeckas pabora Ne 7. Pemenue
82 SKCIEPUMEHTAIBHBIX 3a74a4 II0 TEME buGnnorexa LIOK
" p " https://m.edsoo.ru/27a4af43
MeTaiuibl TJIaBHBIX HOATPYIII
OO01mas xapakTepucTHKa METaJIOB
23 no6ouHbpIX noarpynn (b-rpymm) bubmmoreka [JOK
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX https://m.edso0.ru/610d743 1
DJIEMEHTOB
dusnueckue 1 XUMUYECKHUE CBOMCTBA
84 XpoMa U €ro COeIUHEHUN, UX bubmmnorexa LIOK
p ’ https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
Baxnerime coeMHEHNs MapraHia.
85 Ilepmanranar xanus, €ro bubmmnorexa [IOK
p ) https://m.eds00.ru/039d69¢8
OKHCJIUTEILHEIE CBOIICTBA
duznyeckre 1 XUMHUUECKHE CBOIICTBA
86 J)KeJe3a ¥ ero coeqnaeHni. Ilomyuyenue bubmorexa LIOK
’ e https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIABOB XKeJe3a
dusnueckue 1 XUMUYECKHUE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, NX buGnnorexa LIOK
’ https://m.edso0o.ru/2bc0f954
MIPUMEHEHUE
dusnueckue 1 XUMUYECKHUE CBOMCTBA
28 [IMHKA U €T0 COSAUHECHUH, NX bubmuorexa [JOK

npuUMeHeHue. [ napoKCOKOMILIEKCHI
LUHKA

https://m.edsoo.ru/b1f2beal
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[TpakTuyeckas padora Ne 8. Pemenue

bu6mmoreka [IOK
89 SKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX TOATPYIIIT
90 Pemenue 3aga4 pa3auyHbBIX TUTIOB bubmorexa LHOK
AP https://m.edsoo.ru/a8b83d83
O06o001IeHre U cucTeMaTU3alus
91 U3YYEHHOTO MaTepualia 1o TeMe bubmorexa [TOK
" Y " P https://m.edsoo.ru/e91{e975
Meraibl
9 KontponbHas padoTa mo teme bubanorexka [HOK
"Metamib" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToOB KOHTPOJIBHON Bbu6nmuoreka [JOK
paboThl, KOPPEKLIHS OIINOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA. bubmmoreka [IOK
[ToHsiTHE O HAYYHBIX METOIAX https://m.edso00.ru/080fe 10
UCCIIEIOBaHMS BEILIECTB
Hayunble mpuHIUITBI OpraHu3aluu
95 XUMHYECKOTO IMPOU3BOICTBA. bubanorexka [HOK
[TpoMbIieHHbIE CTIOCOOBI TOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY>Kalolllel Cpeibl U ero bubmorexa HOK
PYRAIO pe https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XHUMUA U 3J0POBbE YEIIOBEKA. bubanorexka HOK
JlekapcTBeHHBIE CpeliCTBA https://m.edsoo.ru/a6552721
bub OK
98 Xumus . Poib xumMum B nosmorexa Ll

https://m.edsoo.ru/1f7b5bd2
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00ecIreYeHUY MUAIIEBON OE€30IIaCHOCTH

99 KocmeTrnueckue u nappromepHbie | bubmmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHus B CTPOUTENLCTBE. BakHeiume
100 CTPOUTENILHEIE U KOHCT MOHHEIE 1 bubmorexa LOK
P PYyKIL https://m.edsoo.ru/61e69003
MaTepHuabl
XUMHSA B CEIIbCKOM XO3SHCTBE.
101 Opra"nuyeckue U MUHEpPaJIbHBIE 1 bubmorexa LHOK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMaru3anus 1 0000IICHIE 3HAHUIT | bubmuorexa [JOK
110 TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



67



