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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma 1Mo XMMUM Ha YpPOBHE CpeAHEro o0Iiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOI oOpa3oBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npenacraBieHHbIX B DefepanbHOM roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHoro mpenMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX ToNIO)keHU «CTpaTerud pas3BuTusi BocnuTaHus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro ooOpaszoBaHus ywammxcs 10-11 xmaccos.
N3yuenue mpeamera, peanuzyemMoe B ycloBUsAX AuddepeHurpoBaHHOTO,
npoGuabHOro OOy4YeHHs, MPU3BaHO oOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKyNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
azanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
NPOJOJKEHUSI OOYYEeHHs] B OpraHu3alusx MNpopecCHOHAIBHOTO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NopOoOHYI0  MHTEpIPETAli0 B COOTBETCTBMM C  OCHOBOIOJATAIOIIMMHU
nosioxenusMu ®I'OC COO o B3auMOOOYCITOBICHHOCTH II€JICH, COJEpIKaHuUs,
pe3ynbTaToB OOydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCS CIICAYIONIUE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOANYECKAsA, peanu3alus KOTOpol obecrneuynBaet
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOoTOpas pe1ycMaTpuBaeT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OO0Yy4arollUXcsl B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTYpUpOBaHHWE €ro Io KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKHM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

[lo BceM Ha3BaHHBIM IMO3ULHKSAM B IPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHa
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeiaMH yCTaHOBIEHHOW MPOrpaMMoil MO  XUMHUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHUsl Y4eOHOro mpeaMera
«Xumus» OocTaéTcs BO3MOXXHOCTh BBIOOpAa €ro BapHMAaTUBHOW COCTaBIISIOIICH,
KOTOpasi JOJKHA OMPEAENSIThCA B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
HAa3HAYCHUW TIPEJIMETOB 0a30BOro W YIIyOJEHHOTO YpPOBHEH B CHCTEMeE
muddepeHIIMPOBAaHHOTO OOyYEeHHUSI Ha YpPOBHE CpeIHero obmiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE VYIIyOJIEHHOTO U3YYEHHUs HANpaBiI€H HA pealn3alHio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TallOM  MOJYYEHHUS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX HW3yYCHHUS CHCIHUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XAMHUYECKUX JIUCUIUIIINH B By3aX M OpTraHU3AIUSAX CPETHETO MPodheCcCHOHATHHOTO
oOpa3zoBanusa. B 9Toil cBsi3m wM3ydeHHE MpeaMeTa «XUMHUS» OPUCHTHUPOBAHO
NPEUMYIECTBEHHO HAa  pAacCIIUpeHHue W  YIUIYOJICHHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH O0YYarONINXCsl, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
00y4eHUs, B TOM YHCIIE C MEPCHEKTUBOM MOCIEAYIOMIETO MOJTYUYECHUSI XUMUYECKOTO
o0pa3zoBaHus B OpraHu3alusax npodeccuoHalbHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuiit OI'OC COO k mnnaHUpPyeMBIM pe3ysibTaTaM OCBOECHUS
dbenepabHOM 00pa3oBaTEIbHON MPOTrpaMMBl CpeaHEro oO0mero oOpa3oBaHUs
M3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCITUTAHUS U COIMATIBHOTO Pa3BUTHUs OOydaromuxcs, Ha (OpPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaIbHBIX YMEHHUH, YMEHHU pallMOHaIu3aluy Yy4eOHOTO Tpyda U
00O0OIIEHHBIX  CHOCOOOB  JIEATENIBHOCTH, WMEIOMNX  MEXKIUCIUIITMHAPHBIH,
HAAIPEAMETHBIA XapaKTeD.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SBJISIIOTCS.  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckass xumusi». [Ipu onpeneneHun MoaXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3aIiy COJEPkKaHUs ATHUX KypCOB B MpPOTrpaMMe IO XUMHU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 06a30BOoro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHuyecKass XHMHS» COCTABJISET COBOKYIHOCTh MPEAMETHBIX 3HAHUM U
YMEHUM, OTHOCAIMXCS K 0a30BOMY YPOBHIO H3Yy4YeHHs TMpeaMera. JTa cucTema
3HAHUW TIOJTydaeT ONpeAeIEHHOE TEOPETUYECKOe OTOJHEHHUE, IO3BOJISIOIICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha yrIyOJIEHHOM YypOBHE H3Y4YeHHUs TMpeaMera obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBETUYEHUS O00BbEMA 3HAHUH O XUMHUYECKHUX
AJIEeMEHTaX M CBOMCTBaX MX COCJUHEHUN HAa OCHOBE PACIIUPEHUS U YIIIyOJICHHS
NPEACTABICHUN O CTPOECHHH BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKLNNA, PACCMATPUBAEMBIX C TOUKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMoauHaMuKd. M3ydeHuwe mnepuoauveckoro 3akoHa u Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XHUMHUYECKasl CBS3b
OOBSCHACTCS C TOUKU 3PEHUS DPHEPTeTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
paspyllieHud, a TakkKe ¢ TOYKH 3pEHUs MEXaHU3MOB €€ oOpa3oBanus. M3yuenue
TUTIOB ~ peaknui  JomnonHseTcs  (GOpPMHpPOBAHHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIeccax U JIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoil XMMUU MPU PACCMOTPEHHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHECHUN yHEeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUM.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOaEHHOTO YPOBHS M3yUEHUS JIJISl KJIIACCOB ONpenenEHHOro mpoduiis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmel cucreme
IpPEAMETHBIX 3HAHWI) OKA3bIBAIOT BIUSIHUE CMEXHbIE peaAMeThl. Tak, Hanmpumep,
B COJICp’KaHMM TpEIMETa JJIsl KJIACCOB XMMHUKO-(PU3NYECKOro npoduis 0oJbliioe
3HaYeHue OyJIyT MMETh JIEMEHThl y4yeOHOTro Marepuaina mo obmied xumuu. [Ipu
M3YyYCHUHM TIpeAMEeTa B JAaHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MTO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHU B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHUS



MAacChl U JHEPruM, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIW3a, MNPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TOo xe BpeMs B coaepkaHUM TMpeaMeTa ISl KIACCOB XHMMKO-
Oouosiornueckoro npodusis OONBIIUN yACIbHBIM BeC OyAeT UMETh OpraHuvecKas
xumuss. B 3TOM ciyyae mpenocTaBiIse€TCS  BO3MOXHOCTH  JJig  Oosee
00CTOATENIBHOTO  PAaCCMOTPEHUSI XMMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKuUe
CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JIMOUAbI, OCJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE WU CBOMCTBaX MpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>KaT OCHOBOW JJIsI W3y4YEHUS
CYIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane dopmupoBaHUsS OCHOB HAy4YHOTO MHMPOBO33PEHHUS, OCBOCHUS
00IIIeHaYYHBIX METOJ/IOB TIO3HAHMS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMHUS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C Yy4eOHBIMHU MPEIMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuHbIe TpeaMeTb», «MaremaTuka u
uHpopmaTuka» U «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpeHero oodmiero oOpazoBaHus (Ha 6a30BOM
ypOBHE), 3a/1auell epBOCTENIEHHON 3HAYUMOCTH SIBJISETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk O0OJIaCTU COBPEMEHHOT'O €CTEeCTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYyphl. Pemenue
ATOW 3a7a4d Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpEIMeTa Mpernoiaract
pean3aLMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylledl poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTUS  UYEJOBEYECTBA: B  PEIICHUH  TPoOJIeM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEN KyJIbTYphl YEJIOBEKA, & TAKKE 3KOJIOTHYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U IPUPOTHON CpeIe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTCKAHUS XHUMHUYECKHUX PEaKLHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHIECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IIPOTHO3UPOBAHMSI SABJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHsI TTPOOJIEM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHHSI,
aHallM3a U OIEHKH C TIO3UIIMIA SKOJIOTHIeCKON O€30MacHOCTH MOCIIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIECTB;

yrayOJaeHUEe  TPEICTABICHWA O  HAyYHBIX  METOJaxX  ITO3HAHWS,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B mnnanme peanuzanuu NEepBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpPEAHEro OO0IIero oOpa3oBaHUS MPU U3YUYCHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
NpPUOOPETAIOT TAKUE TENH U 33/1a4H, KaK:

BOCIIUTAHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHHHA MPHUPOJIEHI,
YBOKEHUST K TIPOIECCY TBOPUECTBA B O0JACTH TEOPETHYECKUX U
NPUKIAIHBIX HCCICIOBAaHUN B XUMHUHU, (GOPMUPOBAHHWE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIUTAaHWIO  Ha  OCHOBE  YCBOCHHUSA
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX H TBOPUYECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW TTPO(eCCHOHATBHON M OOIIECTBEHHOW NeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHupOBaHWE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOUN AEATEIHbHOCTH.

OO6muree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHHUSI XUMUU Ha YTITyOJIeHHOM
YpPOBHE cpenHero ooiero odpasoBanus, coctabmsier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HeJeNI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHnYeCKUX COCTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUSI. BaneHTHbIE BO3MOKHOCTH aToma yIJiepoja. XUMHUYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUsSIX. Tumbl THUOpPHAM3ALMM aTOMHBIX opOuTanei
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIi). THIBl NEepeKphIBAaHUS AaTOMHBIX oOpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBsA3b. CIOCOOBI pa3phiBa CBS3el B MOJIEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MoJekynspHble U  CTPYKTYpHbIE  (DOpPMYIIBI.
CtpykTypHble (QOpMyJbl pa3iIUYHBIX BHUAOB: pa3BEPHYTasA, COKpalléHHas,
ckenetHas. M3omepus. Buubl wn3oMepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHble YG(HEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
¥ ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbyakuronanpHOU rpynime. ['omonorus. ['omonorudeckue psiapl. CucreMaTrudeckast
HOMeHKIaTypa opranudeckux coeauHennii (IUPAC) u TpuBHanbHble Ha3BaHHS
OTAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHUS BEUIECTB M HX NPEBpalllCHUN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMM Ha HX
OCHOBE, OIIBITHl 10 MPEBPALICHUI) OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(raBiieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHUE MOJEJIEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YriieBogopoasbl.

Ankanbl. ['omonorudeckuii psij ankaHoB, obmiasi (opmylia, HOMEHKIaTypa U
N30MeEpHs. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTanel yriaepona, o-cBsizb. DuU3MUECKHE CBOMCTBa
AJIKaHOB.



XUMHUYECKUE CBOMCTBA AQJIKAHOB: pEaKIUU 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIIU3AIUN, TUPOTIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKIi paJuKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0uias ¢popmynna, HOMEHKIaTypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTeKCaH) IUKIoankaHoB. CrocoObl MONy4YeHUs U
IPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM TNPHCOCAUHEHHUS, 3aMCIICHHUS B O-TOJIOKEHUE
IpU JABOMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiy Ha NBOWHYIO CBS3b. CIIOCOOBI MOJNYYEHUS U TPUMCHEHHUE
AJKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyauposarmwvie). OCOOEHHOCTH PJEKTPOHHOTO CTPOSHHUS U XUMUUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alIKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckue CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOMCTBA:  pEaKklUMu  NPUCOCAWHEHUS,  AUMEpU3AlUUd U
TpUMEPU3ALNH, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHHUS
U IPUMEHEHHE AIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH30a. PU3MYECKHE CBOMCTBA apeHOB. XUMUUYECKUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUH 3aMEIICHUS] B OCH30JIbHOM KOJIBIE U
YIJIE€BOJIOPOJIHOM paJIuKaje, PEaKIUu MPUCOCIUHEHUS, OKHCICHHUE TOMOJIOIOB
oensomna. IlpencraBimeHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TPUMEPE AIKWIBHBIX PaTUKaIOB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMaTUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb v mpoykTsl ero nepepadotku. CrocoObl nepepadoTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATaIUTHUUYECKU), pUPOPMHHT, MUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCaMU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOrEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTAJIOICHAIKAHOB C MAarHUWEM W IUHKOM.
[Tonsitue 0 METaI0OPTaHUYECKUX COCUHEHUSIX. UcnonwzoBanue
raJIOreHNPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OpraHUYEeCKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3yuyeHrne (PU3NYecCKuX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIAaCCOB (oOeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa TEpMaHraHata Kajus, B3aUMOJCHCTBHE aleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHHUE
yriaepojia ¥ BOJOPOJa B OPraHMYECKUX BEHIECTBAX, TMOJy4YCHUE OTUJICHA U
U3y4YEeHHE €ro CBOWCTB, O3HaKoMyieHHE C Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJIOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kuciopoaconep:kanue opranndecKue coeIMHEHHUA.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMonoruueckuit psia, obOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kiaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpOoaHBIE CBSI3M MEXKAYy MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHL. J[€HCTBUE 3TAaHOIA U METAaHOJIA
Ha opranu3Mm ueioBeka. CrocoObl MOJTy4YeHUsS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHHS, B3aUMOJCHCTBUE C OPraHUUYECKUMU
U HEOPraHMYECKHMMHU KHUCJIOTaMH, KAyeCTBEHHAs peakius Ha MHOrOaTOMHBIE
cnupthl. [lpencraBienue o mMexaHuU3Me peaklil HYKICOPUIBHOIO 3aMeEIICHUS.
JlelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMONMyYEeHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYIIbl U
O0eH3onpHOTO sAnpa. dusznueckue cBoiicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (enona. KauecTBeHHble peakuuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nostydyeHus 1 npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble COeAMHEHUS — AJIbJACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymnmbl. ['OMOJIOTHYECKUE PSAMbI albJIETUA0B U KETOHOB, 00IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJECTUI0B U
KETOHOB.  XMMHYECKHE  CBOWMCTBA  albJErMJOB M  KETOHOB:  pPEaKIUu
npucoeauHeHnd. OKUCIEHNE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJIbJICTU/IbI.
Cnoco0bI mosTy4eHus: ¥ MPUMEHEHUE albJCTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepust u HOMeHKIaTypa. dusnyeckue cBONCTBA
OJTHOOCHOBHBIX TMpPEJETbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiuu C Y4acTHEeM YTJIEBOJOPOJHOIO pajJauKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpefcTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, MNAJIbMUTHUHOBAs, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH06as KUCIOThL. CIIOCOOBI MOMyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMeHKIarypa. dusnueckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KHUCION H
IEIIOYHOU CpeIE.

Kupsl. CtpoeHue, puznueckue U XUMHUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION U menouHor cpeae. OCOOCHHOCTH CBOMCTB KHPOB, COAEPIKAIIMX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE ICHCTBHE.

OO6mast xapakTepuctuka yrieBoaoB. Kinaccudukamnus yraeBoaoB (MOHO-, -
U Tmojucaxapuisl). MoHOcaxapuabl: TJIOKO3a, (pyKTo3a, ranakTo3a, pudo3a,
ne3okcupudosa. duznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMHU C YYaCTHUEM CIIUPTOBBIX U AJIBIAETUIHON
TpyNI, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHWEe TIIOKO3BI, €&
3HAYEHHE B KU3HEIACIATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nakTo3a. BoccTtanaBnuBaromye 1 HEBOCCTAHABIMBAIOLIME AUcaxapuabl. [ uapoans
nucaxapunoB. Haxoxnenue B npupoae u npuMeHenue. [lonucaxapuapl: kpaxmain,
MIMKOTEH W 1ewtoiao3a. CTpoeHue MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€Ha U
HeJUTI0NI03bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: THMAPOJIN3, KAYeCTBEHHAs peaklus C HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, ModydyeHue 3(UupoB 1eunono3bl. [lonstue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M HMX NPEBPALLCHUN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJECHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHUE ATUJIIOBOI'O CIIMPTA B aJbJIETHJ HA PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMpTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUAJIOB), KAaYECTBEHHbIE PEAKIMU Ha aimbAeruibl (C THIPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus ramIepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ runppokcunoM meau(ll), B3aumoneiicteue
Kpaxmajla ¢ MOJOM, PEIIEHUE DKCIEPUMEHTANbHBIX 337a4 1o TemMaM «CHupThl U
denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A30TcoJep:Kaniue OpraHudecKue coeJMHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudaTUyeckue M apoMaTUYECKHUe;, IMEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenne Monekyn, obmas ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pundeckue
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTHUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwIMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuu Ha aHWIMH. CrocoOsbl
NOJIyYeHUs M TpUMeHeHue anudaruyeckux amMuHOB. [lonmydyeHue aHwiIMHA U3
HUTpPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u nuzomepus. OTAenbHbIE PEACTABUTENH Ol
AMUHOKHUCJIOT: TIWUMH, anaHuH. Ousnyeckue CBOWCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHMM, peakuusi MOJUKOHACHCAllUK, OOpa30oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTH/IOB.

benku kak mpupomnsie monumepsl. [lepBuunasi, BTopuuHas W TpETUUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOICTBa OEJIKOB: THIPOJU3, JEHATypalus,
KauyeCTBEHHBIE PEaKINN Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHUe OENKOB B BOJE, JACHATypalusi OCIKOB IMPU HAarpeBaHHUM, LIBETHHIC
peaknuu Ha O€NKH, pelmIeHWe OKCIEPUMEHTAJIbHBIX 33Jad 10 TeMaM
«A3oTconepkamue ~ opraHudeckue — coeauHeHus» U «Pacno3HaBaHue
OpraHUYECKUX COECIUHEHUIN».

BbicokoMoJieKy IsIpHbIe COCIUHEHMS .

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEIHSST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHUIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETAKpUIAT, TMOJIUKapOOHATHI,
noJmdTUIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTaueHOBBIN, XJIOPOTPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, HMIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlpOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOJTUMEPHI, OMOpa3yiaraeMbie TOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yyKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHON (OpMyNbl OpPraHUYeCKOro COEIUWHEHHUs II0
MacCOBBIM JIOJIAIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbl OPraHUYECKOrO COeAUHEHUsT 1Mo wmacce (00bEMY)
POJYKTOB CTOpaHHs, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOAYKTOB
peaKkuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOH (QOpMYIIbI
OpraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB MU CIOCOOOB
NOJIYYEHUS, ONPEIEIICHHE [OJM BBIXOAA NPOJIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPU U3YUYEHUU OPraHUYECKON XMMHUU B
10 knacce ocCyIIEeCTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX T[OHSITUH, TAaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BellleCTBa, (M3UYECKHE BEIWYUHBI, €IUHUIIBI HU3MEPEHUS, CKOPOCThb, IHEPTHUs,
Mmacca.

buonorus: xierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOXKEHUE,



doTocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHomorusi: MHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIE CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. ATOMHBIE opOuTanu. Kinaccudukarus XuMHUIEeCKUX JIEMEHTOB (S-, -,
d-, f-a;mementsr). PacmpeneneHue 3IEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTPpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JJICKTPOHHBIC KOH(UTYpAIlMH HUOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.1. MenneneeBa. CBsizb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHONW TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX U CIIOXKHBIX BELIECTB 1O TpylmnaM U [epuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHON CBSI3U: OOMEHHBIM U
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiKHa CBsI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBsi3u. KparHele cBsa3u. BopoponaHas cBs3b.
MexXMONeKyIIpHbIE B3AUMOJACUCTBHS.

BasieHTHOCT, W BaJE€HTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTelb, JIMTAHAbL. 3HAYCHHE KOMIUIEKCHBIX COCIMHCHHI.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAIITUYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALIMM PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEILIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHMS] MAacChl BEIIECTB; 3aKOH COXPAHEHUS] M MPEBPAILLCHUS
SHEPIUM NMPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YPABHEHUA.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT pa3uyHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsi. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIIEHTPAIIMU BEILIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutnyeckas aucconuaius. CwibHbie W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
menounas. Bogopoausiii mokazatens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHMCIHUTENIBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIIEHUS.
Okucnurenb M BOCCTaHOBUTENb. IIpolecchl OKUCIEHHWS W BOCCTAHOBIICHHS.
Baxxueiimme OKHUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajnaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMepoKCcHAa BOAOPOAAa B MPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTAILTUYECKUX PEMIETOK, MPOBEACHUE PeaKnii HOHHOTO 0OMEHa, OTpe/ieNieHre
Cpeabl pacTBOPOB C TMOMOILIBKD HHIWKATOPOB, M3YYEHUE BIMSHUSA Pa3IHUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUu U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB J[.U. MenzaeneeBa u ocoOeHHOCTH CTpOCHHs MX aToMOB. Du3nueckue
CBOMCTBA HEMETAJJIOB. AJUJIOTPOIHUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XMMHYCCKHE CBOMCTBA: PEaKIMU C
MeTajulaMd M HEMETajulaMH, BOCCTAHOBHUTEJIbHbIE CBOMCTBa. [ WApUJIBL
TonnMBHBIE 3JIEMEHTHI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpObl. BaxkHeume KUCI0pOoACOACpIKAIIUE
COoeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHUS
rajoreHoB. [I[puMeHeHne TaloreHoB U UX COCIUHEHU.



Kucnopona, o3on. JlaGopaTopHble W NPOMBIIUICHHBIE CIIOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyinbhunbl. Oxcun cepsi(lV), oxcun
cepri(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcoOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. IIpuMeHenne cepsl U €€ COeIMHEHUN.

Azor. Haxoxnenue B TpupoJie, CIOCOOBI ToJNy4deHUs, (uznueckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbL. OKCHIIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[pruMeHeHue azota
U €ro COCIMHECHUI. A30THBIE yI00OpEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa m ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XMMHUUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraeponaa(ll), okcun yrimepoma(lV), yronpHas kuciora u eé
coiii. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, U €ro
COeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3nYecKue u
xumuyeckue cporcTBa. Oxcun kpeMuus(1V), kpeMHHeBas KUCIOTa, CUIIMKATHI.
[IpuMenenue kpeMHus U ero coequHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX BJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBONCTBa MeTaIOB. [IpuMeHeHHEe METaliOB B OBITY W TEXHUKE.
CmuiaBbl METAIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJTy4YCHUS METaJIOB: TUAPOMETAITYPIHUS, MIAPOMETAILTYPrus,
anexkrpometamnyprusi. [lonstue o koppo3um MmeTtamwioB. CrnocoObl 3alUTBI OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, ¢QuU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHU.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cucTeMbl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KajiblUi: moJiydeHue, (Q(U3NYEeCKUe u
XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB W HUX COCAWHECHUMU.
XécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHMUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEIECTBA M €ro coeAuHeHWil. AM(oTepHble CBOHCTBa OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Iepunoanuueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

®uU3NYECKUEe U XUMMUYECKHE CBOMCTBA XpOMa U €ro coeaquHeHuid. OKCUibl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEeHUe Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxwneimue coemunenuss wmapranna(ll), wmapranmna(lV), wapranma(VI) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHUE Kee3a
U €ro CIUIaBOB.

DU3NYECKUE U XMMUYECKHE CBOWCTBA MeAu U €€ coenuHeHui. [lonydenue u
MPUMEHEHUE MEJIU U €€ COCMHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUPOKCH/Ia IMHKA, TUIPOKCOKOMILIEKCHI [IUHKA. [IpumeHenue
LMHKA U €r0 COEIMHECHH.

OKCIEpUMEHTAJIbHbIE METOAbl HM3YUYEHHs] BEUIECTB M HX NPEBpaIlCHUN:
u3ydyeHre oO0pa3l0oB HEMETaJuIOB, ropeHue cepwl, gocdopa, keine3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJUIOB C BOJAOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIOB), B3aUMOJECICTBUE LIMHKAa U JKelie3a C PacTBOpaMU KHCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHMOHBI, KATHOH BOAOPOAA
M KaTHOHBl METAJJIOB, B3aUMOJCHCTBHE THMAPOKCHIOB AIFOMHUHUS M LHHKA C
pacTBOpamMu KHCJIOT U IIEJIOYEH, PEUIEHUE SKCIEPUMEHTAJIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U Gochop M UX COCAUHECHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMuu B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4YHbIX METOJaX NO3HAaHHUS M METOAOJIOTMA HAYYHOIO MCCIIECIOBAHUA.
HayuHble npuHIMIIBI OpraHU3alluil XMMUYECKOT0 MPOU3BOACTBA. [IpombIiieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEHIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HECHUE OKPYXKAIOUIEH CPEeAbl U €r0 MOCIEIACTBUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poib XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe N00aBku. Poib xumMuu B
oOecreyeHny NUIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCHOJB30BaHMS MpPenaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUININE CTPOUTENIbHBbIE MaTepHaibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHMvecKrue U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3nekTpoHukd. HanHoTexHomoruu.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET IMPUMECH, Macchl (00bEMa, KOJMYECTBa BEIIECTBA) MPOJYKTA
peakiuu, €clIM OAHO M3 BELIECTB JAaHO B BHUJAE pacTBOpa C OMNPEIeTIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM U MOJISIPHOU
KOHLICHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXIpeAMETHBIX CBA3€H MpU  U3YYEeHUH oOOmed u
HEOpraHnueckoil xumuu B 11 Kacce ocylIecTBISIETCS YEepe3 UCIOJIb30BaHUE KaK
o0IIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATUNA, IPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, MEPHUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOJCIUPOBAHUE.

®usnka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHbD,
BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE BEIECTBA, WJICATbHBIA Ta3,
¢du3nUecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
U MUKPORJIEMEHTHI, O€IIKU, KUPBI, YIJIEBObl, HYKJIECUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOILIUBO,
peCypCeBl.

TexHomorHs: XMMHUUYECKass MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



mnpemnaparoB, IMMPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaiOB, SJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHUCTEMHO-IEIATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMSI MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa30BaHMS BBIICICHBI CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
0OyJarolmUMHUCSl POCCUMCKON TpaXJaHCKOWM HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEACICHUIO; HAJTUUME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalomMXCS PYKOBOJICTBOBATHCS
OPUHSATEIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPhI; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHMUS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(hOpMHUPOBAHHOCTh OIbITA TIO3HABATEILHOW U TMPAKTUYECKON JEATCIBHOCTH
o0ydJaromuxcs B Mpoliecce pean3alu 00pa3oBaTeIbHON JIEITEIIBHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B IpOLECCe peanu3alid 00pa3oBaTeIbHON JESTEILHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 33714, BBHITTOJHCHHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUJIOB YI€OHOH JESITEIIEHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HAacJeaUIo
OTEYECTBEHHON XMMUM;

YBaXXEHUSI K MpOlEecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOJEHUM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATCIHHBIX MOTHBOB B TMOJYYCHHUH U TIOCIEAYIOIIEM
aHanu3e WH(POpPMAIUU O MEePEIAOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XAUMWH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATh CHTYAIlUH, CBI3AHHBIC C XUMUYCCKUMU SBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS IOCIICICTBHM
MIOCTYITKOB;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHUS IICHHOCTEH 370pOBOr0 MW Oc3omacHoro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBCHHOMY (DU3HYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MIOBCEIHEBHOM JKU3HH, B TPYIOBOM JEATEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  JAPYTUX  BHUIAX
NeSITETHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU TMPAKTHUYECKUX 3a7ad
COIMAJIbHOM HAIIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
Y1Clie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKEHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHOW TPaeKTOPUU
obOpa3zoBanus, Oyaymer mnpodeccnu W peaau3aluud COOCTBEHHBIX JKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHUU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIEJeCO00pa3HOTO OTHOMICHUS K TMPUPOJE KAaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHUST TIO0OATBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHHUS
YKOHOMHYECKHUX IMPOIIECCOB HA COCTOSHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOJONOIBL30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTIbITa NEeSATeTbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUY PANMOHAIIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKaroIeM MUPE KaK O €IUHCTBE MPHUPOJbI U 4YeJIOBeKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIIeHUH Npo0JeM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepuaIbHOM KyJNbTYpPhl, B PEIICHUH TIJI00ATBHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM W SKOJOTUYECKONW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00CCTICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKIAOTO 4YieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUsl CYUIHOCTH METOJI0B
MO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HAHUS JJIsl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUS JIeTIaTh 000CHOBaHHBIC 3aKTIOYCHUS Ha
OCHOBE HaydyHbIX ()aKTOB U WMEIONIMXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEephIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHHU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEeSATEeIbHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOILEHAYUYHbIE TOHSTHS, OTPaKarollne
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U cHeuupuKy METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4YHbIH (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G YHKIMOHATBHON
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYaloIInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC YYCOHBIC
JNEUCTBHUS B ITO3HABATEILHON U COIIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXaT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISATUBHBIMHU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl AESITEIBHOCTH C TOCTABICHHBIMU LIETIAMU;

UCIIOJI30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKH MOHATHI U yCTaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA JUIsI OOBSICHEHHS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIAcCH(UKAIMU BEUIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE paACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B PACCMATPUBAEMBIX
SABJICHUSX, POPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUSI MCIOJIb3yEeMbIE B XUMHUHM CUMBOJIMUECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPa30BLIBATH MO/ICJIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj]ad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynTUpOBATH LEJIM U 3a]1a4d UCCIIEIOBAHUS, UCTIOIH30BATh TOCTABICHHbIE
U CaMOCTOSITEILHO C(OPMYJIHUPOBAHHBIE BOIMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHHUS M TPOBEICHUS
YUYCHUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOI0IaTh 3a XOJ0M
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (POpMYJIUpPOBATH
0000ITIeHNS W BBIBOIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJIeIaHHOM padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, TMPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbLHOMY
MOMCKY METOJOB pEIICHUs] TMPAaKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HMHPOpManuu (HaAy4yHO-
NOMyJIsIpHAsl JUTepaTypa XUMHUYECKOTO COJAEpXKaHUsS, CIPABOYHBIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBITOTHEHUS yYeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSATETTLHO  BBIOMpATh  ONTHMAIBHYIO  (QOpMy  TIpeICTaBICHUS
uHbopManuu (CXeMbI, TpapuKH, TUATPAMMBI, TAOIUIIBI, PUCYHKH U IPYTHEC);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XUMUYECKOW UH(OpMalMel: NPUMEHITh MEXNpeaAMeTHble ((pu3nMdecKkue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHUH, BBICKA3bIBAaTh UJI€U, (DOPMYIMPOBATH CBOU MPEAJIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHON 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, pealn3alni y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHUS ITO3ULIMK B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Leau W 3aJauyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
3G (exTUBHBIN Ccrnoco0 MX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalau3a u
CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayO0JIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro o0Imero o0pa3oBaHMs BKIIOYAIOT CHECIU(PUICCKHEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIMA
0 OCBOCHHIO, MHTEPIIPETAIIUN U NPEOOPA30BAHUIO 3HAHUM, BHUIIBI NEATEILHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHWW B PA3THUYHBIX YyUEOHBIX
CUTyalusiX, a TAKKE B PEabHbIX )KU3HEHHBIX CUTYaIIUsX, CBA3aHHBIX C XUMHeil. B
nporpaMMe MO0 XHMHUHU TMpPEIMETHbIE pe3yJbTaThl MPEACTABICHB MO TOJaM
U3YUYEHUS.

10 KJIIACC

[IpeamerHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTb NPEACTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJM B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHWM HOBBIX MATEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrnieueHU paMOHAILHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI U OOIIEH KYJIbTYphI
YelloBEeKa, a TakKKe DJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUSI — XUMUUYECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
obonoyka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMsS AaTOMHBIX OpOuWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPUIIATEIbHOCTh, CTETICHh OKHUCIICHHS, XUMUUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBINA CKeNeT, (DYHKIIMOHAIbHAS
IpyIna, pajaudkan, CTPYKTypHbie GopMmylbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass MU TPOCTPAHCTBEHHAs (TeoMeTpUYecKas,
ONTHYECKAas), H30MEpbl, TOMOJIOTHYECKUH P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPO/I- U a30TCOJEpKall[Ue OpraHuYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COEJUHEHUS; TEOPHH, 3aKOHBI
(mepuonnueckuii 3akon [I. . MenzaeneeBa, Teopusi CTPOCHUS OPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUS
W TPEeBpallleHHs] HHEPrUud TNpU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllhie B OCHOBE
NOHUMAaHHS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUH; MPEICTABICHUS
0 MEXaHM3MaxX XUMUYECKUX PpEaKIHi, TEPMOJWHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dekTrl, opuentantsl | u Il pona);
(akTONOTMYEeCKUE CBENEHUS O CBOMCTBAaX, COCTaBE, MOJY4YeHHH M O€30MacHOM
UCTIOJIb30BAaHUM BaKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NESTENHbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUINAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHM,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIIMM U PaCKpPbIBATh UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHMUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTb YMEHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HU3yUYCHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/TpyIie COEJWHEHMM, JaBaTh KM Ha3BaHUS IO CHCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBbIE Ha3BaHUS ISl OTAEIBbHBIX
npeAcTaBUTENe OpraHUYeCKUX BEIIECTB (ITHIICH, alleTWIICH, TOJYOJI, TJIMIIEPUH,
STUJICHTJIUKONb, (DEHOJ, (OpMaNIbICTU, alleTAIbJICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTeApUHOBAs, OJICMHOBAs, TAJIbMUTUHOBAS KUCJIOTHI,
[JIMIUH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWUJIWH, JUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHe);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYECKUX COCAMHEHUSX (KOBaJE€HTHAs W HOHHAs CBsI3b, O- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannuyeckux BemecTB A. M. bytnepoBa jyisi 00bsICHEHHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBAa THUIMYHBIX NPECTABUTENEH pPAa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIIECTB: aJKaHOB, IIUKIOAIKAHOB, aJJKEHOB, aJIKaJIUCHOB,
QIKUHOB, apOMATHYECKUX YIJIEBOJOPOJOB, CIUPTOB, ajbJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX M CIIOXHBIX 3(PUPOB, JKUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXIYy HUMU  YpaBHEHHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBS3H (G- U M-CBSI3H ), B3AUMHOTO BIIUSHUS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedTh, TNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro mnepepaboOTKH M
PAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIONCHUH, N3MEPEHNUN, MOJCIUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHHSI IPUMECHSITH 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUY;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHU U TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM M ypaBHEHUSM XMUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUIO XUMHYECKOU
dbopMyIbl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3MIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCIEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIIOJIb30BATh MMOJYYEHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PELLICHUI
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMHYECKUN SKCIEPUMEHT (TIOJlyUeHHEe W HU3y4YeHHE CBOMCTB OpPraHWYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PEUICHHWE AKCHEPUMEHTAJIbHBIX
3a/lady 1O PACMO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOJIOJIEHUEM TIPABHII
0e30macHOro OOpaIlleHWs ¢ BEIIeCTBAMU M J1Aa0OPAaTOPHBIM O0OpPYIOBAaHUEM,
dbopMynHpoBaTh IeNb HCCIEIOBAaHUA, TNPEACTABIATh B pPa3Iu4YHON (QopMme
pEe3yIbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0IaTh MpaBUJIa DKOJIOTHYECKH IeTIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHS CBOETO 3JI0POBbs, OKPYXKAIOUIEH
IIPUPOJAHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3Mbl
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIch moka3zaresns [1JIK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MPOMBILIJIEHHOCTHU U B OBITY C TOYKH 3PEHUSI COOTHOILIEHUS] PUCK-T10J1b3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBIATh IICJICHANPABICHHBIA MOUCK
XUMUYECKOU MHGOpPMALIUK B Pa3IMUHBIX UICTOUHHKAX (HayyHas ¥ y4eOHO-Hay4YHas
auTepaTypa, CpeacTBa MaccoBoi uHpopmanuu, MHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATH XMMUUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUM C TIOCTaBICHHON y4eOHOM 3a7adeil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHMS Kypca «OOIias M HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHI MPUPOJBI, O MECT€ U 3HAUYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ pOJu B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHSA, B pEHICHUU MTPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B OOCCNEUYEHUU DPAIMOHAIBHOTO MPUPOONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHbIE OPOUTAIH, OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS aToma, THMOpuaM3alvs aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAsA),
KpUCTAJUTMYECKAsd PpEIIETKA, XHUMHUYECKas peakuusi, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAs] JTUCCOLMALMS, CTEINEHb JUCCOIUALNH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PAaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOPUS BJIEKTPOJUTHUYECKON IUCCOLMALUM, TEPUOIUUECKUN
3akoH J[.1. MenpaeneeBa, 3aKOH COXpAaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK
XUMHWH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE TOHUMAHHUS
MPUYMHHOCTH M CUCTEMHOCTM  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HA/IMOJIEKYJISIDHOM  YPOBHSIX; TIPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakiui, TEPMOJUHAMMYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MPOTEKaHUsA, 0 XUMHUYECKOM PABHOBECHH, PACTBOPAX W JAUCHEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHUE CBEIACHUS O CBOMCTBAaX, COCTaBE, IOJYYECHHH M OC30MaCHOM
WCITOJIb30BAHUHN BAaYKHECHUIIINX HECOPTaHWMYECKUX BEIISCTB B OBITY M MPAKTHYCCKOU
NESTEIPHOCTA  YEJOBEKa, OOIMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTAHABJIMBAaTh UX B3aWUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OINMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MIPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMYJ BELIECTB M  YPaBHEHHUHW XHMMHUYECKHX  PpEaKIUi,
cucreMmarnueckyio HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCIMHEHUAX, BHUJI XUMHUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAsl, MeETaJUIMyecKasi, BOJOpPOJHAs), THUI KPUCTAUIMYECKON PEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJIa XUMUYECKOW CBS3M M THUMNA KPUCTAUIMYECKOW peméTrku, OOMEHHBIN W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEILIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIUU 110 PA3JIUYHBIM MTPU3HAKAM (YUCTY
U COCTaBy pearupyrolnux BeEIIeCTB, TEIUIOBOMY 3(PGhEKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKHCIEHHUs DJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTajau3zaTopa H
JPYTHUe); CaMOCTOSITEIbHO BBIOUPATh OCHOBAHMS U KPUTEPHUH ISl KIaccUPUKaimu
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIHil;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIUYECKOT0 3akoHa Jl.
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XMMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI .. Menpeneena, HCTIONIB3YSI OHSTHUSA
«PHEPreTUYECKHe YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNn», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKUX DJIIEMEHTOB U HX
coequHeHMM no mnepuomam u rpynnam Ilepmonmueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBAa  BEHIECTB  pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3H MEXKJYy HEOPraHWYECKHMMHU BELIECTBAMH C
MOMOIIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS BJEKTPOHHOIO OanaHca
ATUX peaklui; peakluii MOHHOrOo OOMEHa MyTEM COCTABJICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKUX PEAKIHMN C Y4ETOM HMX SHEPrE€TUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHWMHWYECKOM pEakUMu B 3aBUCUMOCTH OT PAa3JIUYHBIX
(baKkTOpOB, a TaK)KE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEUTHUX Bo3aeicTBul (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKAIUEe B OCHOBE IMPOMBIIUIEHHOTO MOJYYECHHUS! CEPHOM KHUCJIOThI, aMMHaKa,
o0IMe Hay4yHble TPUHIUNBI XUMUUYECKHUX ITPOU3BOJICTB; II€J€CO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOUYKHU
3pEHUSI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIPUPOJBI — HAOMIOJCHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICJICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIICIOBAHUYN BEILIECTB
U g OOBSICHEHMS] XUMHUYECKUX SBJICHHH, HMEIONIMX MECTO B TMPHUPOJE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
NOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLIEHTPALIUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB; TEIUIOBOrO 3 dekra
peaKiuyu; 3HAa4YCHHs] BOJOPOJHOrO IOKa3aTelis PacTBOPOB KUCIOT M ULIEIOYEH C
U3BECTHOW CTETEHBIO IHUCCOIMAlMM; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IIPOAYKTa PEaKLHH, €CIM OJHO M3 HMCXOJHBIX BEUIECTB JaHO B BUJIE pacTBOpa C
OTpeIeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA MJIM JAHO B M30BITKE
(MMeeT MpUMeCH); MO BBIXOJA TPOAYKTA PEAKIUU; OOBEMHBIX OTHOIIECHUU
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUTAHUPOBATH U TMPOBOJIUTH
XUMUYECKUI  JKCIEpUMEHT  (MpPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOI'O0 COCTaABA HEOPIraHUYECKUX BEIIECTB, ONPEACICHHUE
Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO HWHAWKATOPOB, HW3YYECHUE BIIUSHUSA
pasnuYHBIX  (HAaKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3ada4 1o TeMaMm «Mertamiey u  «Hemeramnei») c
co0JI0IcHUEM TpaBuil 0€30MaCHOTO OOpalleHusl ¢ BEHIECTBAMHU U J1a0OpaTOPHBIM
o0opynoBanueM, (QoOpMyIupoBaTh IEJb HCCIEIOBaHUS, TMPEACTABIATh B
paznuyHON QopMe pe3yibTaThl AKCHEPUMEHTA, AHAIM3UPOBATH U OICHUBATH HX
JTOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BelleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIMOJHEHUIO JA0OPAaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH II€JIE€CO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl W JOCTMXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPTraHHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazaress [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4yHas U yueOHO-HaydHAas
JauTEpaTypa, CpeacTBa MaccoBoi uHpopmaiuu, MHTepHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIMIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmorexa LOK
' P P o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YIIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIJICBOAOPOAEI (ApeHB) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
AIOTEHIPOTIBOAHBIC YIICBOAOPOAOS https://m.eds00.ru/d69df650
Hroro no paszneny 35
Pasnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHU s
bu6nuoreka [JOK
3.1 . @ 11 1
Crupret. detos https://m.eds00.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
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
3.2 keroHbl. Kap6oHOBbIE KUCIOTHI. CIIOKHBIE 21 https://m.edso0.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YTIeBOE o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 BricokoMoneKkysipHbIe COEMHEHUS 6 Bubmmorexa [IOK
' YIAp A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cuctema XUMHUYECKUX 9
https://m.edso0.ru/2dd57f24
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edso0.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHHECKHE pearLiii 19 1 3 https://m.edso0.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
22 Merast 23 ! 2 https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Paznen 3. Xumusi v :KU3Hb
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Utoro mo pazneny 9



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

10 KJIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJICHHUE O 1 bubmotera [JOK
ped 03.09.2024 | https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoJia (OCHOBHOE U
2 1}37236p ; él({Hoe COCTOSTHHSI) 1 bubmorera [IOK
YA ’ 04.09.2024 | https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXHOCTH
aToma yriiepojaa
XUMHYECKas CBS3b B
OPraHUYECKUX COCTUHCHHUSIX.
3 MexaHu3MbI 00pa30BaHUS 1 bubmorera [JOK
. P 05.09.2024 | https://m.edsoo.ru/8d39f5c8
KOBAQJICHTHOM CBSI3U, CIIOCOOBI
pasphiBa cBs3eH
Teopus crpoeHuUs
4 OPraHMYeCcCKUX COCTUHEHUN A 1 bubmmotera [JOK
b A ' 10.09.2024 | https://m.edsoo.ru/9e595ch8
M. bytieposa
Buner usomepun: CTpykTypHas,
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHbIE Y3PPEKTH B 11.09.2024 | https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHHYECKUX



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

COEIMHEHUN

[IpencraBnenue o
KJTacCU(UKAIIUU U

bubmmoreka [{OK

0 ;IZ;T:}TKT;I;:K?I;[UP AC) 12.09.2024 | https://m.edsoo.ru/c212dd21
OpPraHWYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka [IOK
OpraHUYeCKON XUMHUHU 17.09.2024 | https://m.edsoo.ru/ba5706aa

8 CucreMmaruzamus 1 00o01eHne bu6moreka [IOK
3HAHHUH 110 TeME 18.09.2024 | https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHUM P,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MeEpHs, bubmuorexa [JOK
3JIEKTPOHHOE U 19.09.2024 | https://m.edso0.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOMCTBA aJIKAHOB 24.09.2024 | https://m.edsoo.ru/3137711c
HaxoxneHnue aikaHoB B

11 npupoae. CriocoObl MoTydyeHust bubmorexa HOK

25.09.2024 | https://m.edsoo.ru/259b0a5h
Y PUMEHEHHE aJIKAaHOB
[ukmoankaHbl: 00IIas
(dbopmMyna, HOMEHKIATypa U

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK
CTPOEHHS U XUMUYECKUX 26.09.2024 | https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI MOJTyYEHUS
Y IpHUMEHEHUE

13 Peurenne pacu€THbIX 3a7a4 HA bubmnorexa [IOK

https://m.edsoo.ru/bf84d8eb



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
https://m.edsoo.ru/bf84d8eb

OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOISIINX
B ero cocraB. CucremaTu3arus
1 000011IeHNe 3HAHUM 110 TEME

01.10.2024

AJKEHBI: TOMOJIOTHYECKHM ps,
obmas gopmyina,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
MPOCTPAHCTBEHHOE CTPOCHHE 02.10.2024 | https://m.edsoo.ru/273b0ale
MoJeKkysl. CTpyKTypHast M IUC-
TPaHC-U30MEPHS ATTKEHOB
OuznyecKkue U XUMHUYECKHe
15 cBolicTBa ankeHoB. [IpaBuio bubmorexa [IOK
’ 03.10.2024 | https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoOblI OTy4eHHS U bubnuoreka [JOK
IIPUMEHEHUE AJIKEHOB 08.10.2024 | https://m.eds00.ru/665dc058
[IpakTruueckas padota Ne 1 o
17 teme "llosrydenue sTuneHa u bubmorexa HOK
¢ n 09.10.2024 | https://m.edsoo.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacuérHbix 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYIIPHOU bubnnoreka [JOK
(hopMyITbl OPraHUYECKOTO 10.10.2024 | https://m.edsoo.ru/e9ea9921
BEI[ECTBA
ANKaJAMeHbI: COMPSHKEHHBIE,
W30JIMpOBaHHbBIE,
19 KyMYJIMPOBaHHbIE Bubmmorexa LIOK
) 15.10.2024 | https://m.edsoo.ru/04298c0a

OCo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHHS



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

XMUMHYECKHE CBOUCTBA

bubmuoreka [JOK

20 CONPSDKEHHBIX TUCHOB 16.10.2024 | https://m.edsoo.ru/e561253d

21 CriocoOsI MmoTydeHust U bubnmoreka [JOK
MIPUMEHEHHE aJIKaIMEHOB 17.10.2024 | https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUAN
psn, obmas hopmyna,

29 HOMEHKJIaTypa, JIEKTPOHHOE U bubnuorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHHUE 22.10.2024 | https://m.edsoo.ru/68b6ccac
MOJIeKYI, pusnueckue
CBOMCTBA

93 XUMHYECKHE CBOMCTBA bu6moreka [IOK
AJIKTHOB 23.10.2024 | https://m.edso00.ru/23493a93

24 KauecTBeHHBIE peakny Ha bubnuoreka [IOK
TPOMHYIO CBS3b 24.10.2024 | https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U bubnuoreka [IOK
MIPUMEHECHHE aJTKUHOB 05.11.2024 | https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacy€rsl no

26 YPaBHEHUIO XUMUYECKOU bubmorexa HOK

06.11.2024 | https://m.edsoo.ru/5db8e526
peakuuu

97 Cucremarusanusa 1 00001eHne
3HAHUI IO TeMe 07.11.2024
ApeHbl: TOMOJIOTUYECKUH ps/l,
oOmas opmyna,

08 HOMEHKJIATypa. DJIEKTPOHHOE U bubnuoreka [IOK
MIPOCTPAHCTBEHHOE CTPOEHHUE 12.11.2024 | https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoJIa,
ux (pusuveckue cBoiicTBa

29 XVMHYECKUE CBOMCTBA aPEHOB: bubnuorexa [IOK



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

peaKIu 3aMeIleHUs 13.11.2024 | https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA aPEHOB:

30 peaKIuy NIPUCOCTNHEHUS, bubmorexa LHOK

14.11.2024 | https://m.edsoo.ru/a44alaed

OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 Oco0eHHOCTH XUMHYECKUX bubnuorexa [JOK
CBOWCTB CTHpPOJIA 19.11.2024 | https://m.edsoo.ru/d5018a54
Pemrenne pacy€THbIX 33124 HA

32 oTpeieJICHUE MOJICKYIISIPHOM bubnuorexa [JOK
(hopMyITBI OPraHUIECKOTO 20.11.2024 | https://m.edsoo.ru/53461a2c
BEIECTBA

33 CriocoObl mostydeHus u bubnuoreka [IOK
IIPUMEHEHNE apEHOB 21.11.2024 | https://m.edso0.ru/6f717d09
I'enetnueckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIacCaMu 96.11.2024
YTJIEBOA0POJIOB
Pacuérbl o ypaBHEHUAM

35 XUMHYECKUX PEaKLni.
Cucremaruzanus 1 00o01eHne 27.11.2024
3HaHUH O TeMe

36 [Ipuponnsiii ra3. [lomytHbie
He(TSHBIC Ta3bl 28.11.2024

37 KaMeHHBIH yroib 1 MpoyKThl bubnuoreka [IOK
ero nepepaboTKu 03.12.2024 | https://m.edsoo.ru/69b3398b
Hed1b 1 cniocoOsI e€

38 nepepabotku. [Ipumenenue bubnuoreka [IOK
MIPOJIyKTOB MepepadOTKH 04.12.2024 | https://m.edsoo.ru/21f9de78
HepTH

39 I'eneTnueckas CBsSI3b MEXKIY



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
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

Pa3IMYHBIMHA KJIaCCaMU
yTJIEBOZIOPOJIOB

05.12.2024

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bubmmoreka [{OK

40
CTPOCHHE; PEAKIINHU 3aMEIICHUS 10.12.2024 | https://m.edso0.ru/82b4d759
rajioresa
JleicTBue menoyveit Ha
TaJIOT CHITPOU3BOTHBIC.
41 B 7
3aMOJIEHCTBHE 11.12.2024
JIATAJIOTEHAIKAHOB C MarHUEM
W IIUHKOM
Cucremaruzanusa 1 0000IIeHne
42 3HAHHUM 10 pa3aei bubmorexa [OK
" pasi " Y 12.12.2024 | https://m.eds00.ru/20e89f22
YrieBo10poibl
43 KonTtponsHas padoTa o teme bubnuoreka [IOK
"Yraesogopoab" 17.12.2024 | https://m.edsoo.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CHUPTHI: TOMOJIOTHYECCKHH Ps/I,
o61mas popMyia, CTpoeHuE
44 MoIJJIleK (}1) II/)IS()yMe I/I}Ip Brbmiorexa IJOK
¥ pHet, 18.12.2024 | https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
kiaccudukanus, Gu3ndeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 peaenbHbIX OJHOATOMHBIX brbmiorexa LJOK
el g 19.12.2024 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6bI mostyueHust u
46 IpUMEHEHUE OJHOATOMHBIX Bu6maorexa LJOK
p g 24.12.2024 | https://m.edso0.ru/484100000000000

CIIUPTOB



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[IpocTsie 3¢upsr:
HOMEHKJIATYpa M U30Mepus,

bubmmoreka [{OK

41 0COOCHHOCTH (PU3NICCKUX U 25.12.2024 | https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbIE CIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLEPHH, bubnuoreka [JOK
UX QU3MYECKHE U XUMHUUECKHE 26.12.2024 | https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObl mostyueHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa [IOK

09.01.2025 | https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (hm3UYecKue CBOMCTBA. bubmorexa [IOK
14.01.2025 | https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH heHOIIa
. bu6mmoreka [IOK

>1 Xumiteckiie CBoficTsa peroia 15.01.2025 | https://m.edsoo.ru/037ca5f9

59 CriocoObl MoTy4eHHS U bubnuoreka [JOK
npuMeHeHue (eHosia 16.01.2025 | https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padota Ne 2.

53 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
3aga4 no teme "CnupTel U 21.01.2025 | https://m.edsoo.ru/fd0ced09
henonr"

54 Cucremaru3zanus u 0000IICHUE bubnuoreka [JOK
3HaHUU MO TeMe 28.01.2025 | https://m.edsoo.ru/1810ch9b
ANbJIErUIbl U KETOHBI:

55 3IIEKTPOHHOE CTPOCHUE bubnunoreka [JOK
KapOOHWJIBHOU TPYIIIHI; 29.01.2025 | https://m.edsoo.ru/b139beaa

TOMOJIOTUYCCKUEC PAIBI, 061].13.}1



https://m.edsoo.ru/c2c788b2
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dbopmyna, uzomepus u
HOMEHKJIaTypa

AJH)I[CFI/IZ[I)I 1 KE€TOHBI:

bubmmoreka [{OK

56 i :
uiraecice cBoicTBa; 30.01.2025 | https://m.edsoo.ru/c887425¢
peaKIuy MPUCOSTUHCHUS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIIUN Bubmrorexa HOK
peaxt 04.02.2025 | https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 CriocoOsI moTy4eHust bubmuotexa [JOK
ANIBIETUI0B U KETOHOB 05.02.2025 | https://m.edsoo0.ru/520d1c51
OIHOOCHOBHBIE MpPEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOCHHUS UX 06.02.2025 | https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus n HOMEHKIIaTypa
60 KapOOHOBBIX KHACJIOT, UX bubmorexa LOK
P . 11.02.2025 | https://m.edsoo.ru/700cc87h
(bu3uvecKue CBOMCTBA
XUMHUYECKHE CBOMCTBA
61 penenbHbIX 0JIHOOCHOBHBIX Brbmaoreka LJOK
P 12.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EHHOCTH CBOWCTB
62 MYpPaBbUHOM KHUCIIOTBHI. bubnuoreka [IOK
Mmuoroo0pa3ue KkapOOHOBBIX 13.02.2025 | https://m.edsoo.ru/bb31be71
KHCJIOT
OCOOEHHOCTH CBOMCTB:
63 HEMpeAeNbHbIX U bu6mmoreka [JOK
apoMaTH4eCKnX KapOOHOBBIX, 18.02.2025 | https://m.eds00.ru/83a08773

JTMKapOOHOBBIX,



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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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

[TonATHE O IPOM3BOIHBIX

bubmmoreka [{OK

64
KapOOHOBBIX KHUCJIOT 19.02.2025 | https://m.edso0.ru/0d162d9d
CriocoObl mostyueHust u

65 MpUMEHEeHHe KapOOHOBBIX bubmorexa HOK

20.02.2025 | https://m.edso0.ru/7c065c9d
KHCJIOT
CrnosxHble 3(upbl:

66 TOMOJIOTUYECKHUH psJl, oO1as bu6moreka [IOK
dhopmyna, nzoMepus u 25.02.2025 | https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
cBO¥CTBa 3(hUpoB 26.02.2025 | https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOMN

68
peakuu, Ha O\I:IpCI[CJ'IeHI/IC 97 02.2025
MOJIEKYJISIpHOM (hOPMYJIBI
OpPraHHYECcKOro BellecTBa
[TpakTrueckas padora Ne 3.

69 Pemenue skcnepuMeHTanbHbIX bubnnoreka [JOK
3ama4 1o teme "KapOoHoBbIe 04.03.2025 | https://m.edsoo.ru/486671fb
KucnoThl. CroxxHble 3pHuphI"

XKupsl: ctpoenue, puzndeckue
70 Y XMMUYECKHE CBOMCTBA bubmorexa HOK
05.03.2025 | https://m.edsoo.ru/al9c5b98
(rumponus)

71 OcobOeHHOCTH CBOMCTB JKHUPOB, bubnmoreka [JOK

COJIepXalIuX OCTaTKU 06.03.2025 | https://m.edsoo.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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HEIPEICIIbHBIX JKUPHBIX
KuCIIOT. JKupsl B mpupoie

MblL1a Kak COJIM BBICIINX
KapOOHOBBIX KUCIIOT, HX

72 Mororiee aeiicteue. [lonstue o bubmorera [JOK
11.03.2025 | https://m.eds00.ru/3c566565

CUHTETUYCCKUX MOIOIIUX
cpencrBax (CMC)
I'eneTnueckas cBsI3b

73 YIJIEBOJIOPOJIOB U bubnuoreka [IOK
KHCJIOPOJICOTEPKAIITUX 12.03.2025 | https://m.edso00.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEaKIuit 13.03.2025

75 CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
3HAHUM MO TeMe 18.03.2025 | https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YIJIEBOJIOB U KJIacCU(pUKAITUS bubnuoreka [JOK
yII€BOJIOB (MOHO-, IU- U 19.03.2025 | https://m.edsoo.ru/7a9693al
TOJIMCaxapH bl )
Momnocaxapuapl: puznyeckue

77 CBOIICTBA U HAXOXK/CHUE B bubmorexa [JOK

20.03.2025 | https://m.edsoo.ru/b4bdda2d

MIpUpoJIe
[IpuMeHeHue IrioKo3bl, €€

78 3HAYEHUE B bubmuoreka [JOK
YKU3HENIEATEIIbHOCTH 01.04.2025 | https://m.edsoo.ru/5e61122d
opranmusma

79 Jucaxapuel: caxaposa, bubnuorexa [IOK
MajbTO3a M JIAKTO34. 02.04.2025 | https://m.edsoo.ru/eb0384e7
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Haxoxnenue B mpupoe u
MPUMEHEHHE TUCAXaPUJIOB

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYecKre u

bubmmoreka [{OK

80 XHMHYECKHE CBOICTBA, 03.04.2025 | https://m.edsoo.ru/72a04508
MIPUMCHCHHE
81 [TonsiTHE 006 MCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX 08.04.2025 | https://m.eds00.ru/6216e766
Pemenune pacueTHbIX 3a1a4 Ha
82 OIpeIeICHUE JIOJIM BhIXO/1a bu6moreka [IOK
MIPOJIyKTa PeaKkiuu OT 09.04.2025 | https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOKHOTO
83 CucreMaru3anus 1 0000IIeHNe bubmuorexa [JOK
3HaHUM 1O pas3aeny 10.04.2025 | https://m.edso00.ru/08d4364c
KonTtponbHas padoTa o treme
84 "Kucnopoacoaepxariue bubamorexa LIOK
pOSCONEpIEAL " 15.04.2025 | https://m.edsoo.ru/42c6678e
OPraHUYECKUE COCTMHEHUS
AMUHBL: KITaccupuKanus,
CTPOCHHE MOJICKYJI, 001Ias
85 (1)(? MyJia I/ISOMeyI/I}I B bubmorexa HOK
DY, PH, 16.04.2025 | https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U GU3NYECKue
CBOICTBA
86 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
ann(paTHUECKUX aMUHOB 17.04.2025 | https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHWIINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
N 22.04.2025 | https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
88 Crioco6bI mostyueHust u bubnuorexa [IOK
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NPUMEHEHHE aTU(PAaTHUECKUX 23.04.2025 | https://m.edsoo.ru/eal38763
AMUHOB
AMWHOKHUCIIOTHI:
HOMEHKJIATYpa U U30MEPHS,
89 (u3nuecKkue CBOMCTBA bubmorera [JOK
' 24.04.2025 | https://m.edsoo.ru/d1773e80
OTenbHBIC TPEICTAaBUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
aMHHOKHCIIOT, X
90 OMOJIOTUYECKOE 3HAUECHUE bubmorexa LOK
29.04.2025 | https://m.edsoo.ru/77df705a
aMHUHOKHCIOT. CHHTE3 U
THIPOJIU3 TICNITHIOB
01 benku xak nmpupoiHbIe bubnuoreka [IOK
MOJIUMEPBL; CTPYKTYPHI OEJIKOB 30.04.2025 | https://m.edsoo.ru/429e9899
. bu6mmoreka [IOK
92 X 0
HMITICCKHE CBOHCTEA DEIKOB 06.05.2025 | https://m.edsoo.ru/6237306d
A3zoTcoaepkalime
TeTEPOLUKITNICCKIE
93 coennuenusd. HykienHoBeie Bubmrorexa LIOK
g A 07.05.2025 | https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
OunoJsiornuecKas pojb
[IpakTueckas pabora Ne 4.
Pemenne sxcriepuMeHTaTbHBIX
94 S 110 TEME bu6mmoreka [JOK
" ¢ 08.05.2025 | https://m.edsoo.ru/8e3c02d1
AzoTcoaepramue
OpraHUYeCcKHUe coeTuHEeHus"
[IpakTuueckas paborta Ne 5.
95 Pertenne sxcriepuMeHTAIBHBIX Bubmzorexa LIOK
P 13.05.2025 | https://m.edsoo.ru/bde3fdf6

3a7a4 1o teme "Pacrno3naBanue
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OpPraHUYECKUX COCTMHEHUI"

KonTtposnsHas paboTa o teme

96 " A3oTcoepKaniue 1 bubmorera [JOK
P " 14.05.2025 | https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHIS
OcCHOBHBIC IOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX
97 COCIMHEHUHN ¥ METOJIbI HX 1 bubmiorexa HOK
15.05.2025 |  https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPH3AIIHS 1
TTOJTMKOHICHCAITHS

98 IInacTmaccel. YTunuzanus u 1 bu6moreka [IOK
nepepaboTKa MIacTHKa 20.05.2025 | https://m.edso0.ru/82242e0f
DacToMephl: HATYpaJIbHbBIN

99 CUHTETHYECKHE Ka u 1 Bubnmorexa [JOK

K. 21.05.2025 | https://m.edsoo.ru/246103ec
Pe3una
Bosokna: HaTypanbHbIE,

100 HUCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cunternyeckue. [Tomumepsl 22.05.2025 | https://m.eds00.ru/5963a601
CHEIHaIbHOTO Ha3HAUYEHUS
[IpakTuueckas padota Ne 6.

101 Pemenne skcriepuMeHTaIbHBIX 1 bubnunoreka [JOK
3a1a4 1o Teme "Pacno3HaBanue 23.05.2025 | https://m.edsoo.ru/3aebd77a
IJ1aCTMacc ¥ BOJIOKOH"

O06o001eHne u cucTeMaTu3amus

102 M3Y4EHHOI0 MaTepuasa 1o 1 bubnuoreka [IOK
Teme "BbICOKOMOTIEKYIISpPHBIE 26.05.2025 | https://m.edsoo.ru/6a22bl1e8
coeMHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edso0.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBEIC YHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpalli aTOMOB
5 BJ'ICMCII;TOB B OCHO]?I)-IOI\ZII)/I 1 Bubmmorexa [JOK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. bubnuoreka [JOK
6 1
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[leproauueckuii 3aKoH U
[leproauueckasi cucteMa XUMHUYECKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 Eubmiorexa TOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpHeEN CTpOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam u rnepuojiam

https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl

10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Boaoponnas cBsi3b. https://m.edso0.ru/5a8072af
MexMOoIeKyasIpHbIe B3aUMOIeHCTBUS
BaneHTHOCTh U BaJIeHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edsoo0.ru/8c66b12a
BeniecTa MoJIEKyISIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHEe 0 AMCHIEPCHBIX CUCTEMAX.

14 [IpencraBneHue o KOJUIOMIHBIX bubmnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE paCTBOPHI: HACBIILICHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. Bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnuoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BellecTBa", "MosIpHas
KOHLIeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/70a60aa4
Menpeneesa", "CtpoeHue BeliecTsa.
Mnuoroo0Opasue Bemiect"
Knaccudukanus XuMHUuecKux peakuui
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPaHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
Tennossie 3 HEKThI XUMUUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Borurcnenus o ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmiorexa OK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOH peaklnu, e€

24 3aBHCHUMOCTB OT Pa3IMUYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PeaKIH

26 [Ipaktuyeckas padora Ne 1 o reme bubnuorexa [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOH peakiuu"

Oo6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bub6mmoreka [{OK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbmmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorexa [TOK
p ' https://m.eds00.ru/5f766bdf
Crene”b IUcCOoUanun
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorera [OK
g p POB. BOJOPOA https://m.edso00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
P B P P https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTrueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
33 eakuu. Baxxnenime oKuciInTeaIn u bubmorexa [JOK
PCAKIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HMOHHOT0) O6amaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PaCTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIECTB https://m.eds00.ru/93fh97d2
36 Pemtenue 3amgau pa3au4HbIX TUIIOB bubmnorexa [JOK
AaTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3nuyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 00001IeHUE 3HAHUH bubmmoreka [{OK
38 n "
1o teMme " XUMHUYECKUEe Peakiuu https://m.edso0.ru/c161eb85
KonTtposnsHas paboTa o teme bubmmoreka [IOK
39 n n
XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX
40 anemenToB JI. 1. MenaeneeBa u bubmorera [JOK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAIIIOB
AJTOTpOTIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa [IOK
PO, CEpEL, P https://m.edsoo.ru/ef92c91c
yriieposaa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI https://m.edso0.ru/0aa8f613
l"anmorensl: HaxXOXEHKUE B IPUPO/IE,

43 crocoObl MOJTyueHus, PU3NIECKUe U bubmmorexa [TOK

yi s https://m.edso00.ru/4e223795
XUMHYECKUE CBOMCTBA
l'anorenoBomopoasl. Baxunelue
44 KHCIIOPOICOAEPIKAIINE COCTUHEHHUS bubmmorexa [IOK
P P https://m.edso0.ru/6b3255e6
raJIoreHOB
JlaGopaTopHbIe U IPOMBIIIIIICHHBIE

45 CHOCOOBI OTYYESHHSI TaJIOTE€HOB. bubnuoreka [JOK
IIpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHUI
IIpaktuyeckas padota Ne 4. Perenue

bu6mmoreka [JOK
46 AKCMIEPUMEHTAJIBHBIX 3a7a4d 10 TeMe

"["anorexs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
IIPOMBIIIJICHHBIC CIIOCOOBI MOJIy4CHUA,

bub6mmoreka [{OK

47
(du3HyecKre U XUMUICCKIE CBOKCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OXCHUIBI U TTIEPOKCUIBI
I[ p e https://m.edsoo0.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubnmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXx0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))mlzmecme U bubmorexa [TOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoopo, cyab(huabl
POBOZIOPOZL, CYb(puA https://m.eds00.ru/7¢875999
Kucnopoaconepxaliue coeIuHEHUS
52 CEPLI gco6eHHIz)cm CBOMCTB CEpHOI bubmmorexa [OK
P! P https://m.edsoo.ru/8cfa2548
KUCJIOTEI
[Ipaktuueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa HOK

" prve f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HaX0XKJACHUE B TIPUPOJIC,

54 CHOCOOBI OMy4YeHUS, PUINYECKUE U bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconepsxaiiye coe1MHEHUS

55 asoTa pOCO6eHII-IDOCTI/I CBOMCTB a30THOI bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeHneHne a30Ta M €ro COeIMHEHU. bubnuorexa [IOK

A30THBIE y10OpeHus

https://m.edso0.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
CocOOBI OTYYEHUs, PUIUICCKUE U

bub6mmoreka [{OK

57
XUMHYECKUEe CBOHCTBA. Dochumbl n https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 (1)00(;[0 c(cij e(bmz ne kucinoTel. Coyn brmmorexa [OK

P IU[ prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coequaeHnit. dochopHbie ynoOpeHus https://m.edso00.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

60 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmmorera [OK

p https://m.edso00.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYrieposa: HaX0XKACHHUE B IPUPOJIC,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHCHHE
Oxcup yraepoga(ll), oxcu

62 e I:)y;(l\f/)) . (on)LHa;I KECJ'IOTa ueé bubmmorexa [JOK
YIIEPOA 24 https://m.edsoo.ru/dba58adf
coau

63 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa HOK

AaTp https://m.eds00.ru/6029b609
Kpemnunii: HaxoxaeHHE B IPUPOIEL,
64 CI'II)OCO6LI TOJT eIfPI)I (bmlxlzefmfe " bubmorexa LIOK
v L https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubmuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7b1
[IpuMeHeHHe KPEMHUS U €T0 bubmorexa LHOK

66 P P https://m.edsoo.ru/393cdac0

coequHeHnil. CTEKI0, ero nojay4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmmorera [TOK
Aadp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
o teMe "Hemertauier" https://m.edso0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemeramnbsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa [OK
' p https://m.eds00.ru/9839c16¢c
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJJIOB
OO6mume ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METALIOB B bubmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3amay pa3inuHbIX THIIOB Eubmorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAN P HANPSDKSHUN
75 MeTaHJI'jOB Oo61ue cnopcoﬂ61>1 H(l;)J'I eHUS bubmorexa [IOK
- oot yi https://m.edso00.ru/94eb377a
METAILIOB
Oom1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuorexa [IOK

XUMHUUYECKUX AIeMeHTOB. HaTpuil u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/el2c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
IMPOCTBIX BCIICCTB U UX COGIII/IHGHI/If/'I

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

77
KaJIbLIUI: IOJTy4eHue, pusndeckue u https://m.edso0.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB M UX COCTMHECHUN

78 JKEcTKOCTh BOABI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOWCTBA OKCHIIA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUJPOKCOKOMIUIEKCHI ATFOMUHUS, X https://m.edso0.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHbIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

MerTasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
IIeproanueckoil CUCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
JJIEMEHTOB
duznyeckue U XUMHYECKHUe CBOICTBA

84 XpoMa U €ro COeIUHEHNN, UX bubmnorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsI Maprasia. bubnuorexa [IOK
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[Tepmanranar kanus, ero
OKHCJIUTEIbHBIE CBOKCTBA

https://m.edso0.ru/039d69c8

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeauHennil. I[lomyuenue
s v https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusnyeckue U XUMHUECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LOK
i https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckue U XUMHYECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puMeHEHHeE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[Ipaktrueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmorexa [JOK
AaTp https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaa o TEME bubmmorexa [JOK
" Vi " P https://m.edso0.ru/e91fe975
Metaniast
92 KonTtponbHas padoTa o teme bubnunoreka [JOK
"Metannb!" https://m.edsoo.ru/83f63ea3
93 AnHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonstue o HAaYYHBIX MCTOdax
HUCCICOIOBaHUA BEUICCTB

https://m.edso00.ru/080fe1f0
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Hayunble IpuHIKIIBI OpraHUu3anyu
XUMHUYECKOTO ITPOU3BOJCTBA.

bub6mmoreka [{OK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXKaIoIIel Cpe/ibl U €ro 1 bubmorexa HOK
PYAIOHeH che https://m.edso00.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas Xxumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P pyKH https://m.eds00.ru/61e69003
MaTepHuabl
XuMMS B CEIIbCKOM XO3SMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edso0.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 bubmuoreka [JOK
10 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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