MUWHHUCTEPCTBO NPOCBENIEHUS POCCUICKOUN ®EJEPAIIUA

MunucrepcTBo o0pazoBanus TyJbckoi 00J1acTu

KOMMUTET 110 Oﬁpa30BaHI/IlO AIMUHHUCTPAIMHA MYHUINITAIBHOI'0 OﬁpaSOBaHI/ISI

COI'JTACOBAHO

negarornt4€cCKuM
COBCTOM

[Ipotokomn Nel

oT «26» aBrycra 2024 r.

Hlexkunckuil panoH

Cpennsist mkoJsa Ne2(

YTBEPXIEHO

TUPEKTOP

[Tonsaxosa JLLA.
ITpukas Ne300
ot «30» aBrycra2024 r.

PABOYASI TIPOTPAMMA
(ID 4644235)

y4eOHOro nmpeaMeTa « XuMHus»
(Yray0JieHHblii YPOBEHB)

st ooyyatomuxest 10 —11 kimaccos

Ilexuno 2024



HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamMma Mo XMMHUHM Ha YPOBHE CpeHEro o0I1iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit deneparuny», TpeOOBaHHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOl 00pa3zoBaTEIBLHOM MIPOrpaMMbl cpeHero ooiero oopazoanusi(DOIT
COO), npencraBineHHbix B denepaqbHOM TOCYIapCTBEHHOM 00pa30oBaTEIbLHOM
crannapre COO, c yuérom Konnenuuu mnpemnogaBaHus y4eOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX opraHu3ammsax Poccuiickoit  ®enepanuw,
peanu3yIonMXx OCHOBHBIE 00pa30BaTebHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crparerun passutus BocuuTanus B Poccuiickoit @enepanun Ha nepuof 1o 2025
rona» (Pacnopspxenue IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIUIyOJIEHHOTO HM3yUYCHHS 3aHUMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanus yuammuxca 10-11 kmaccos.
N3yuenne mnpenmera, peaauzyeMoe B YyCIOBHSIX Ju(depeHIUpPOBAHHOTO,
npoduILHOrO OOYy4YeHHs, NpPHU3BAaHO OO0ECHeunuTh 00I11e00pa3oBaTENbHYI0 U
OOIIEKYyJIbTYpPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO ISt
aJanTaluyi UX K OBICTPO MEHSIIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXKe ISt
IPOJOJKEHUs O0Oy4YeHHs B OpraHu3alusx NpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSETCS OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme mno XumMuu Ha3zHauy€HHE MpeaMera «XUMHUSD TMOIydaeT
NOJAPOOHYIO  MHTEPHPETAaldId B  COOTBETCTBMM €  OCHOBONOJIAraroLIMMU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, Ccoaep KaHus,
pe3yiabTaTOB OOy4eHHS M TpeOOBaHWW K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB.
CBUIETENLCTBOM TOMY SIBISIOTCS CJHEAYIONIME BBIMOJHSIEMbIE MPOrpaMMON IO
XUMHH (PYHKIHU:

e HH(POPMALMOHHO-METOJUYECKAs, peaau3alus KOTOpOoH oOecrneynBaeT
MOJIydYeHUE TPEACTABICHUS] O IENAX, COJAEp)KaHUHW, OOIel cTpaTeruu
oOy4eHMSs, BOCIUTAHUS U PA3BUTHUS 00YUAIONMUXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO mpo(uis;

e OpraHM3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpUBaeT
ONpENENICHUE: NPUHLUIIOB CTPYKTYPUPOBAHUS W IMOCJIEAOBATEIBbHOCTH
M3y4YeHHs] Y4eOHOTO MaTepuaia, KOJUYECTBEHHBIX UM KAYECTBEHHBIX €ro
XapaKTePUCTUK; TOAXO0J0B K (POPMUPOBAHUIO COAECPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH O00pa30oBaTeNIbHBIX OCTHXKEHHM OOydYarolmxcs B
paMKax HWTOrOBOM arrecTtaid B (OpME €IMHOTO TOCY/IapCTBEHHOTO
AK3aMEHa MO XUMHUH.

[Iporpamma a1t yriyOJnE€HHOTO U3YUYECHUST XUMUU:

e YCTaHABIIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTesIbHOe
JUIST W3y4YeHUs B paMKaxX OTICNbHBIX MpoduiIei, mperycMaTpuBacT



pacrpeqielieHue W CTPYKTYpUpPOBaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET MPUMEPHOE pacIpeiesieHne y4eOHOro BpEMEHH, PEKOMEHIYEMOTO JIJIs
U3YUYEHUS OTNIEIbHBIX TEM;

e IpejuiaraeT NPUMEPHYIO TOCIENOBATEIBbHOCTh H3YyUYEHUS Y4eOHOTO
Marepuaiia ¢ y4€TOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEAMETHBIX CBSA3EH;

e AT METOJMYECKYIO MHTEPIIPETALMIO LEJeH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yriIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpeaHero oOmero o0Opa3oBaHUs, COJACPKATEIBHOM XapaKTePUCTUKU
MJIaHUPYEMBIX  PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTeNbHOM
MporpaMMbl CpeIHero o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), & TakKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUU  00ydYaromierocs IO OCBOECHHIO
coJiep KaHus IPeIMETa.

[To BceM Ha3BaHHBIM MO3ULHSAM B IPOrpaMMe MO XUMHUU MPELyCMOTpPEHA
IPEEMCTBEHHOCTh € OOyYE€HHEM XUMUU Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBanusl. 3a npeeraamMu yCTaHOBIEHHON TPOrpaMMoi o XUMHUH 00513aTeJIbHON
(MHBapHaHTHOW) COCTAaBISIONICH CoJepkKaHUsl Y4eOHOro mpeaMera «XUMUs»
0cTaéTCsi BO3MOXKHOCTH BBIOOpA €r0 BApUATUBHOM COCTABIISIONICH, KOTOpas TOJKHA
ONPENEIATHCSA B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPOPuUis 00ydeHHUS.

B coorBerctBUM ¢ KOHuentyanbHbIMM nosnoxkeHusmu ProC COO o
HAa3HAUYEHUM TIPEIMETOB 0a30BOr0 H YIIyOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIMpOBaHHOTO OOyYCHUS HAa YPOBHE CpeaHero ooimero oOpa3oBaHUS
XUMHUSI Ha YpPOBHE YINIYOJIEHHOTO W3YYEHHS HANpaBlIeH Ha peaau3alulio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TANOM MOJYYEHHS] XUMUYECKOTO 00pa30oBaHus
B paMKax H3yYEHHUS CIHEIUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIUIUTMH B By3aX M OPraHU3ALUAX CPETHET0 MpodhecCHOHaIbHOTO0 00pa30BaHusl.
B aroit cBsA3u n3ydeHue npeaMera «XuMHs») OPUEHTUPOBAHO IPEUMYIIIECTBEHHO HA
paclmiMpeHue ¢ YriayOJeHHe TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOyyJaronuxcsi, BHIOpaBIIMX OMpPeNeIEHHBIA MPOoGuiIb 00yUYeHHs, B TOM YHUCIE C
NEPCIEKTUBOM TMOCJIEAYIOIIETO TMOJYyYEeHUsS] XUMHUYECKOTo oO0pa3oBaHus B
opraHuzanusx npodeccuoHanbHoro oOpaszoBanus. Hapsimy ¢ 3TuMm, B cBete
tpedoBanuii ®I'OC COO k miaaHUpPyeMBbIM pe3yJibTaTaM OCBOSHHUs (penepanbHOU
00pa3oBaTeIbHON IPOrpaMMBI CPETHETO 00IIIer0 00pa30BaHMs H3YUEHUE TIPeAMETA
«XUMHS» OPUEHTHUPOBAHO TAKXKE HA PEILICHHUE 3a/lad BOCHUTAHUS U COIIUATIHLHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECHHTEIIEKTYaIbHbBIX
YMEHUM, YMEHHHM palMoHaIM3alMu y4eOHOTro TpyJa U OO0OOMIEHHBIX CIIOCOOOB
NEATEeIbHOCTH, UMEIOIIUX MEKIUCIUILUIMHAPHBINA, HAIIPEIMETHBIA XapakTep.



CocraBnsomume npeaMera «XuMus» Ha YpOBHE yriayOn€HHOTO M3Yy4CHHS
SABJSIIOTCSL  yrIyOnéHHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HEOpraHuveckasi Xxumus». [Ipu onpeneneHun nMoaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alyM COJEpPKAaHUS ITHUX KypCOB B MpOrpaMMe IO XMMHH 32 OCHOBY
npuHATH mojoxxeHus ®I'OC COO o paznuumsax 6a30BOro M yriryoJaEéHHOT0 YpOBHEH
W3YyUYCHUsI IPEeIMETA.

OcHoBy conepkaHus KypcoB «Opranuueckas xumus» u «OOmas u
HEOPraHUYeCKass XUMHUSD» COCTABIIIET COBOKYIHOCTb MPEIMETHBIX 3HAHUU U
yMEHUH, OTHOCAIIUXCSA K 0a30BOMY YPOBHIO M3yUCHHs TpeIMeTa. JTa CHUCTEMa
3HAHWM TIOJYy4YaeT OMNpPEIEIIEHHOE TEOPETUUYECKOE AOMOJHEHUE, MO3BOJISIONIEE
OCO3HaHHO OCBOMTH CYHIECTBEHHO OOJbIINN 00BEM (haKTOIOTUUYECKOT0 MaTEpHaIa.
Tak, Ha yrioyOia€HHOM ypoBHE HM3y4Y€HHUS NpeaMera oOecredeHa BO3MOMXKHOCTH
3HAYUTEITLHOTO YBETMYCHHS 00hEMa 3HAHUH 0 XUMHUYECKUX DJIEMEHTAX U CBOMCTBAX
WX COCIMHEHUHN HAa OCHOBE PACHIMPEHUS U YIiyOJieHHs MPEICTaBICHUN O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS pEaKUuu,
paccMaTpUBAaEMbIX C TOYKH 3PEHUSI XMMUYECKOM KUHETUKU U TEPMOJIWHAMHUKH.
N3yuenune nepuommyeckoro 3akoHa U llepumonnueckoil CUCTEMBI XMUMHUYECKHX
AJIEMEHTOB 0a3UPYeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEACTABICHUSIX
O CTpOEHHUM aromMa. XHUMHUYECKas CBSI3b OOBSACHSETCS C TOYKH 3pEHUs
SHEPTreTUUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHUH, a TAKKE C TOUKU
3peHusT MeXaHu3MOB €€ oOpaszoBaHusA. V3ydyeHUE THUIIOB pPEAKLUMA JTOMOTHSIETCS
dbopMupoBaHUEM TMPEJACTABICHUN 00 DIEKTPOXMMHYECKUX Mpoleccax U
AJIEKTPOJIN3€E PACIIABOB M paCTBOPOB BEIIECTB. B Kypce opraHn4eckoi XuMuu Mpu
PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH COEIWHEHUU YAeNIsieTcsl 0co0oe
BHUMAaHHE BOMIPOcaM 00 AJIEKTPOHHBIX 3¢ (deKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX pPeaKIui.

Ocoboe 3HaYeHKEe UMEET TO, UTO Ha COJIEpKaHUE KYPCOB XUMHUH yTiyOIEHHOTO
YPOBHSI H3yYCHHUSI JIJIs1 KIITACCOB OMPEACIEHHOT0 MPoQuIs (TIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep IOMOJHEHUH K oOueld CUCTeMe MPEIMETHBIX 3HAHUM)
OKa3bpIBAIOT BIIMSIHUE CMEXKHbIE NOpeAMeThl. Tak, Hampumep, B COAEpKaHUU
npeaMeTa JJis KJIacCOB XMMUKO-(PU3UYecKoro npoduiis 60b110e 3HayeHue OyayT
UMETh DJIEMEHTHI YUeOHOTO MaTepuaa mo oomieit xumuu. [1pu n3yuenuun npenmera
B JAHHOM CJydae akieHT OyJeT cielaH Ha OONIHOCTh METOJOB IO3HAHUA,
OOIIIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUs
(MoJeKyIIsipHast TEOpHUS B (PUBUKE), 3aKOHBI COXPAHEHHSI MACChI M DHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, JIEKTPOIN3A, IPEACTABICHUSA O CTPOCHUU BEIIECTB U IPYroe.

B TOo e BpeMs B coAepKaHMM TMpeaMeTa JJisi KJIAaCCOB XUMHUKO-
O6uosoruyeckoro npoduias OOJIbIIMKA YIeNbHBIA Bec OyleT UMETh OpraHuuYecKas
xumus. B aToMm ciydae mpenocTaBiseTcss BO3MOXKXHOCTH JIJIst 00J1ee 00CTOSITEIbHOTO



PACCMOTPEHHSI XUMUYECKON OpraHU3alny KJIETKA KaK OMOJIOTUYECKONW CHCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MPUMEPY, TAaKUE CTPYKTYpPHbIE KOMIIOHEHTHI, Kak
JIUTIA]IBI, O€JIKU, YTIEBOAbI, HYKJIECUHOBBIE KUCTOTHI U Apyrue. [Ipu aTom 3HaHUS O
COCTaBE€ M CBOMCTBAxX MPEICTABUTENECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB
CIIy’KaT OCHOBOHM MJIi M3Y4YEHUsS CYIIHOCTH MPOIECCOB (POTOCUHTE3a, JbIXaHUS,
MUILIEBAPECHHUSI.

B nmnmane ¢dopmupoBaHHs OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHayYHBIX METOJIOB MTO3HAHUSI U OTBITA MTPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAaHUN W3y4YeHHE TpenMera «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMM TIpeAMETaMH, BXOJSAIIUMH B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uHdopmaTrka» u «Pycckuii sI3bIK U TUTEpATypaY.

[Ipu n3yyenuun yueOHOTO npeamera « XuMus» Ha yriyOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O U CpPEeAHEro 0011ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3alayeil MEepBOCTENIEHHOM 3HAYMMOCTH SIBIsAETCS (OPMUPOBAHME OCHOB HAyKU
XUMUU KaK 00JIaCTh COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUUECKOMN JeATEIHHOCTU
YEJI0BEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphL. Pemenne 3Toi 3ag1aum Ha
yrayOJEHHOM YpOBHE H3YYEHMsS IpeAMeTa MpenanojaraeT peagnu3aluio TaKhX
1eJIeH, Kak:

e (opmupoBaHMEe TPEACTABICHUI: O MaTepPUATLHOM EJUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiu B OOECHeYeHHH
YCTOMYMBOTO  PA3BUTHS  YEJIOBEYECTBA: B  pEHICHUH  MpoliIemM
AKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JJaHUM HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecrieYeHH PAIMOHAIBHOTO MPHUPOONOJIb30BaHUs, B (POpMUPOBaHUU
MHUPOBO33pEHUs U OOIIEeH KyJIbTYphl YEJIOBEKAa, a TaKXKe SKOJOTUYECKU
000CHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JJ0POBBIO M IPUPOJIHOM CpeLIE;

e OCBOCHME CHCTEMbl 3HAHMM, JIEKANMX B OCHOBE XHMHUYECKOU
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHbBIX
MOHATHM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pPa3HbIX YPOBHSIX — AaTOMHOM, HMOHHO-
MOJICKYJIIPDHOM,  HAQJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUSI XUMUYECKUX pPEaKLUHid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IUX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHue y 00yJarommxcst OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KITFOUEBBIX HJIEH U TPOOJEM COBPEMEHHOW XUMUU, JJII OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO pelieHus mpobeM, CBA3aHHbIX C XUMUEHN, TPOTHO3UPOBAHUSI,
aHaJIN3a U OICHKH C ITO3HIINI YKOJIOTHYSCKON 0€30IaCHOCTH MOCJIEICTBUHM
OBITOBOM U TPOU3BOJCTBEHHOM JEATEIHHOCTH YEJOBEKa, CBA3aHHON C
XUMHUYECKUM ITPOU3BOJICTBOM, HCIIOJIB30BAaHUEM U IIEPEPabOTKOM BEIIECTB;
yIiIyOJIeHue NPeICTaBICHUN O HAyUYHbIX METOJIaX MO3HAHU S, HEOOXOUMBIX
JUIS. TIPUOOPETEHUS YMEHUW OpPUEHTUPOBAThCSA B MHUPE BEIIECTB M
OOBSICHEHUS] XMMHUYECKHX SBJIECHUW, HMMEIOIHUX MECTO B TMPUPOAE, B
MPAKTUYECKON JIEATEIILHOCTH Y MOBCEIHECBHOU KU3HU.

B nmane peanuszanuu NepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GYyHKUMNA TETOCTHOM CHCTEMBbl CpeHEro oOmiero oopa3oBaHUsS NPHU WU3YUYEHUU
npenMera «XuMHs» Ha  YriayOJn€HHOM ypoBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKUE LETHU U 3a7a4H, KaK:

BOCIIUTAHWE YOESKIEHHOCTH B TIO3HABACMOCTH SIBJICHHH TIPUPOIHI,
YBOXEHUS K TMPOIECCYy TBOPUYECTBA B 00JIACTH TCOPETHYCCKUX U
MPUKIIAHBIX HCCIASIOBAHUM B XUMHUH, (OPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO W  CaMOBOCIIMTaHHUIO  Ha  OCHOBE  YCBOCHHUS
00I1IeUeJIOBEYECKHUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATLHBIX U TBOPUYECKUAX
CIIOCOOHOCTEM 00ydarmmxcs, (OpMHUPOBAHHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpPa30BaHHMIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHENTHOHN MpodeCcCHOHAIBHON U OOIIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 370pPOBBI0 W TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpOBaHHE YMEHUH M HAaBBIKOB Pa3yMHOI'O IPHUPOIONOIL30BAHHMS,
Pa3BUTHE KOJIOTHYECKOU KYJIBTYPhI, TPHOOPETEHHE OIBITA OOIECTBEHHO-
MOJIE3HOM 3KOJIOTUYECKOMN NEATEIbHOCTH.

OO1ee 9ncIo 9acoB, MPEIyCMOTPEHHBIX I U3YYCHUS XUMHH Ha YIIIyOJIEHHOM
ypOBHE CpeHero obiiero oopazoBanus, coctasiser 204 gacon: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJETIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKO XUMHU.

[IpeameT 1 3HaU€HHE OPraHUYECKON XUMHH, ITPEACTABICHUE O MHOTOO0pa3uu
OpraHUYECKUX COCTUHEHUMN.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOXXHOCTM aToOMa yriepoaa. XHMHYECKas CBS3b B
OpraHUYEeCKUX COeAUHEHUAX. Turbl ruOpuan3auu aTOMHBIX OpOUTaneil yriepoa.
Mexanusmbl 00pa3oBaHUsSI KOBAJIEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKIENTOPHBIN). TUTBI TEPEKPHIBAHUS ATOMHBIX OpOUTANe, ©- W T-CBS3W.
OnuHapHasi, 1BOMHAs U TpoiHas cBsa3b. CnocoObl pa3pbiBa CBS3EMl B MOJEKYJax
opraHndeckux BemlecTB. I[loHsTHe 0 CBOOOJHOM paaukaie, Hykieodusie u
aneKkTpodue.

Teopust cTpoeHust opraHuueckux coeauHennit A.M. byrtinepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOECHUS
OpraHWYEeCKUX COEIMHEHUU. MOoIeKyJsipHble U  CTPYKTYpHbIE  (OPMYJIBL.
CtpykrypHble (OpMYJBl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpari¢HHasl,
ckeinerHas. WM3omepus. Buabsl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3QPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHYKTUBHBIN 1
Me30MEPHBIN AP HEKTHI).

[IpencraBinenne o kinaccuuKaMu OpraHudeckux BemecTB. [loHsiTHe O
¢ynkuonanasHoU rpymnne. ['omonorus. ['omonorudeckue psasl. CucremaTudeckast
HOMeHKJIaTypa opranndeckux coeauHenuit (IUPAC) m TpuBManbHBIE Ha3BaHUS
OT/EJIbHBIX MPEICTABUTENCH.

Ocobennoctn M Kiaccuukanus OpraHuYecKux peakuuii. OKUCIHTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUM B OPTaHUUYECKON XUMUMU.

DKCIEpUMEHTAIbHbIE METOJIbl H3yYEeHHUS BEHIECTB W HMX IPEBpaICHUN:
O3HAaKOMJIEHHE C 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTEepUallaMU Ha UX OCHOBE,
OMBITHI [0 MPEBPAICHUIO OPTraHMYECKUX BEIECTB MPHU HArpeBaHUM (IUIaBJICHUE,
oOyriiMBaHUE M TOPEHHUE), KOHCTPYHUPOBAHHE MOJIETEH MOJIEKYJ OPraHUYECKHUX
BEILIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonorudeckuil ps ankaHoB, o0rmias ¢popMya, HOMEHKIIaTypa 1
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOoB, SP°-
rudopuau3alys aTOMHBIX opOuTaliel yriepoja, o-cBsi3b. dusmyeckue cBoOHCTBA
AJIKaHOB.



XUMHYECKHE CBOMCTBA aJKaHOB: PEAKUUMU 3aMEUICHHS, W30MEpHU3ALNH,
JNErUAPUPOBAHUS, IUKIN3ANHN, TUPOJIN3a, KPEKUHra, ropenus. llpeacrasinenne o
MEXaHU3ME PEAKIUN PaAuKAIBHOIO 3aMEILECHHUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHHs U MPUMEHEHUE aJTKaHOB.

Hukmoankanbl. O6mmas dhopmyiia, HOMEeHKIaTypa U uzomepusi. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJbIX (IIMKJIOMPONaH, IMKJIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HUKIIOTeKCaH) [UKI0aIKaHoB. CI0COOBI MONTYYEHHUS! U MPUMEHEHHE
UKJIOAJIKAHOB.

Ankensl. ['oMosiorudeckuii psii aakeHoB, obmas (Gopmyia, HOMEHKIATYpA.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKEHOB, SP>-THOpH AN3ALMS
aTOMHBIX opOuTaneil yrieponaa, - U m-cBsi3u. CTPYKTypHas U TeOMeTpUYecKas
(uuc-TpaHnc-) nzomepus. duznueckue CBOMCTBA AJIKEHOB. XMMUYECKHE CBONCTBA!
peaKuMy IPUCOCOUHEHHMS, 3aMEIICHUS B O-IIOJIOKEHUE INpPHU JBOWHOW CBSA3M,
nonuMmepusanuu 1 okucinenus. [Ilpasuno MapkoBHukoBa. KauecTBeHHBIE peakuuu
Ha JABOMHYIO CBs3b. CIOCOOBI MOTYYEHUS! U IPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukarus aakaaneHoB (CONMpsHKEHHBIC, W30JMPOBAHHbIE,
Kymynupogantule). OCOOEHHOCTH AIEKTPOHHOI'O CTPOCHHSI 1 XUMUYECKUX CBOMCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsKEHHbBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJIKaIueHOB.

Anxunbl. ['oMonornyueckuii psii alKuHOB, 001mast hopmysia, HOMEHKIATypa U
U30MeEpHs. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @U3MYECKUe CBOMCTBA aJKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHM S, TUMEPU3ALIMHA U TPUMEPHU3ALINH,
OokucIieHUs. KuciioTHbie CBOMCTBA QJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHBIE peakiyy Ha TPOiHYIO CBs3b. CIIOCOOBI MOTYUYEHHS U MIPUMEHEHUE
AJKAHOB.

ApoMaTHyYecKuEe YTIEeBOIOPOIbI (apeHbl). ['OMOJIOrHYecKuil psiJi apeHOB,
oOmras Gpopmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl OeH30a. DU3nyecKre CBOMCTBA apeHOB. XUMHUYECKUE
CBOMCTBa O€H30J1a M €ro FOMOJIOTOB: PeaKlUuy 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YIJIEBOJOPOJHOM pPaJuKalle, PEAKUUUW NPUCOCAUHEHUS, OKUCIEHHUE TOMOJIOTOB
oenzoma. IlpencraBnenwe 00 OPUEHTUPYIONIEM JEWCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE AJIKWIbHBIX pPaJUKaloOB, KapOOKCHIIbHOM,
THAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [Tomumepusanus ctuposia. CrnocoObl moaydeHus u
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Ipuponusiii ra3. [lonyrasle HeQTsAHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
Kamennslit yrosib u npogaykTsl ero nepepadoTku. CrocoOsl nepepadboTku HeQTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATIUTUYECKUN), PUDOPMUHT, MTHPOIH3.
[IpoayxTel nepepaboTku HEHTU, UX TPUMEHEHHUE B TPOMBIILIIEHHOCTH U B OBITY.

['enernueckas CBsI3b MEXKAY Pa3IMUHBIMU KJIaCCaMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIJIEBOIOPOA0B. Peakiuu
3aMEUIEHUs] TajoreHa Ha TUAPOKCOrPYINy, HUTPOTrpyHiny, LIHAHOTPYMIY,
amuHorpynmy. JleiicTBue Ha TaJOr€HIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa mENOYM. B3auMOAENCTBHE NUTAJOr€HAIKAHOB C MAarHUEM WU LIUHKOM.
[TousiTne 0 METAJTIOOPTaHUYECKHUX COEIMHEHUSX. Ucnonb3oBanue
TJIOTCHIIPOU3BOIHBIX ~ YTJIEBOJOPOIOB B OBITY, TEXHHKE H TIPH CHHTE3E
OpTraHUYECKUX BEIECTB.

OKCnepUMEHTaIbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MpEBpaIlCHUI:
u3ydeHue (U3NYECKUX CBOWMCTB YTJIEBOJIOPOJOB (PacTBOPUMOCTH), KaU€CTBEHHBIX
peaKuii yriaeBoJAOPOIOB Pa3IMYHBIX KJIacCOB (0OecIBeunBaHWEe OpPOMHOW WIIH
WOJHOM BOJBI, pacTBOpa IMEpMaHTaHaTa KaJius, B3aUMOJCUCTBUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOoe OOHapy)eHUE
yriiepoja v BOAOPOJa B OPraHMYECKUX BELIECTBAaX, NOIYyYEHUE ITUICHA U U3YUEHUE
€ro CBOWCTB, O3HaKoMJieHHE ¢ Koyutekiuamu «Hedte» u «Yromby», ¢ odpasamu
lacTMacc, KaydyykKoB M PE3UHbI, MOJEIMPOBAHUE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHNPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoaconepskamnue oprannyeckue coelMHeHHS.

[IpenenvHuble omHOaTOMHBIE cnupThl. CTpoeHue MoJyieKyn (Ha mpumepe
METaHOJIa W J3TaHoja). ['oMonormyeckuid psia, oOmas dopmyna, H30MeEpuUs,
HOMEHKJaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHUPTOB. BomoponHbie CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKUE CBOWCTBA: pEAKIHUHM 3aMEIICHUs, JeruJipaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH W  HEOPraHMYECKUMHM  KHUCIOTaMHU.
KadecTtBenHast peakiiysi Ha OJJTHOATOMHBIE CIIUPTHI. J[elicTBUE ATaHOJIa U METaHOJIa
Ha opraHu3M uesioBeka. CrnocoObl MOTYy4YeHUS] U MNPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upel, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbIE CHUPTHI — STUJICHIJIMKOIbL U TIHLEpUuH. DPu3nueckue u
XUMHUUYECKHE CBOMCTBA: PEaKIIMK 3aMEILCHMS], B3AMMOICHCTBUE C OPraHUUYECKUMHU U
HEOPraHWYECKUMHU KUCJIOTAMH, KaY€CTBEHHAsI pEaKIIMsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBienune o MexaHU3Me peakiuii HyKiIeoPHIbHOTo 3aMenienus. JleiicTBue Ha
opranu3M uesioBeka. CriocoObl MOJyYeHUs. U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIUSHHE THUAPOKCOTPYIIBI U
6enzonbHOrO sinpa. dusmyeckue cpoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enoma. KauecTtBeHHble peakmmuu Ha ¢eHosl. TokcmuHOCTH (eHona.
Cnoco0sl nostyyeHus 1 npuMenenue penona. Genondpopmanpaeruanas cMoma.

KapOoHunbHbIe COETMHEHUS — abJACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifbl anbIeruioB U KETOHOB, 0O0IIas
dopmyna, uzoMepuss U HOMEHKJIarypa. Du3nueckue CBOWCTBA albJICTHUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbICTH/IOB U KETOHOB: PEAKIIMU TPUCOCTUHEHUS.
OkucneHue ajipJEeTU/IOB, KauyeCTBEHHBbIE peakiuu Ha anbpaeruabl. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE TIPEICIbHBIC KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKI1atypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHble CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIC CBOMCTBA,
peaknus dSTepuPUKANNHA, PEAKIIUHA C YyYaCTHEM YIJICBOJOPOJHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHSITHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBuTenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO]IE8As,
JuHONeH08as KUCIOoThl. CrIoCOOBI MOTyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omonormdeckuit psia, obmas dopmyna, uU30Mepus H
HOMEHKJIaTypa. DU3MUECKHE W XUMHYECKUE CBOWCTBA: THUJPOIU3 B KHUCIOW H
LIEIIOYHOM Cpelie.

Kupsi. Ctpoenne, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCIION U 1ienoyHoi cpene. OCoOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKH
HEMPEETbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Knaccudukamnus yrieBoioB (MOHO-, AH-
U Tonucaxapubl). MoHOcaxapuabl: TIIOKo3a, (PyKTO3a, TajmakTo3a, pudo3a,
ne3okcupu6o3a. Ou3nvecKkue CBOMCTBA M HaxoXjaeHHe B mpuponae. DoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U alIbJETHIHON
IPYII, CIUPTOBOE W MOJIOYHOKHUCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. Jucaxapuasl: caxaposa, MajibTo3a U
nakTo3a. BoccTraHaBpnMBaromye ¥ HEBOCCTaHABIMBAIOIIUE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lonmucaxapuabl: Kpaxmal,
JIMKOTEH U 1enono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, IJIMKOT€Ha U
HeJUTroNo3bl.  PU3MUECKMEe CBOWCTBA KpaxMalia M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: THIpOJIM3, KaueCTBEHHAas peakius C HOJ0M. XUMHUYECKHE
CBOMCTBA IIEJUTIOJIO3bI: TUJIPOJIU3, MOdydeHue 3(pupoB nemttono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN HIENK).



OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IPEBpAIICHUIL:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJIEHCTBHE 3TaHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUpPTa B albJAETH] Ha PACKAIEHHOW MEAHOW IPOBOJIOKE,
OKHCJICHHE O3TUJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMaTEpHANIOB), KAaueCTBEHHBIE pEaKkUWU Ha anbJerujibl (C THIPOKCHIOM
nuammuHcepeopa(l) u runpoxcugom meau(ll)), peakuus rmviepuHa ¢ THAPOKCUIOM
meau(ll), xumuueckre cBOMCTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJCIHCTBUE
pacTBopa IJoKo3bl ¢ TuapokcuaoM meau(ll), B3aumozeiicTBie kpaxmana ¢ HOA0M,
pelleHrne OJKCIEepPUMEHTAJbHBIX 3afad 1o TeMaM «CoupTtel M (EHOJbI»,
«Kap6oHoBbie KUCIOThI. Cl0KHBIE 3DUPHD».

A3oTcoaep:Kkaniue OpraHuYecKue CoeIMHEeHUsl.

AMUHBI — OpraHuYecKue Mpou3BoJHbIe ammHuaka. Knaccudukanus aMUHOB:
anudaruyeckue M apoMaTHUECKue; TMEepBUYHBIC, BTOPUYHBIE U TpPETUYHBIC.
Crpoenune Moiiekys, obmas gopMyia, U30MepUs, HOMEHKIAaTypa U (U3NUYECKUE
cBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWJIAPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOU.
Conu anKnJiaMMOHMUS.

AHUIIMH — IpeICTaBUTENb AaMUHOB apoMaTrueckoro psaa. CTpoeHne aHUIINHA.
B3aumHOe BiMsHHME Tpynnm aroMoOB B MoJieKyle aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIy4eHUS M NpUMEHEeHHe anudarudyeckux amuHoB. [lonydeHue aHuWIMHA U3
HUTpOOEH301a.

Amunokuciotel. Homenknartypa u uzomepus. OTaenpHble IPEACTaBUTENN O
AMUHOKHCIIOT:  IJIMIMH, alaHuH. @PU3H4YecKHe CBOMCTBA  aMUHOKHUCIOT.
XHWMHYECKHE CBOMCTBAa AMHMHOKHCIOT KakK aM(OTEpHBIX OpPraHWYeCKHX
COCIMHEHMM, peakuusi MOJIMKOHACHCAIMK, OOpa30BaHWE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 IIETITHIOB.

benku kak npuponHble nonumepbl. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa O€nkoB. XUMHUYECKHE CBOMCTBA OEJKOB: THUAPOJIU3, JACHATypauus,
KayeCTBEHHbBIE PEAKIIMM Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBPAIICHUIL:
pacTBOpeHHE O€NKOB B BOJIE, JEHATypalus OEJIKOB NPHU HarpeBaHUH, LIBETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe HKCIEPUMEHTANbHBIX 33Jad [0 TeMaM
«A30TCOoIEpKAILKE OPraHUYECKUE COCTMHEHU» U «Pacro3HaBaHue OPraHnYeCKuX
COCAMHEHUI.

BricokoMosieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHbIE MOHSTHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas



macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
NOJINMEPU3ALHS U MOJTUKOHICHCALHS.

[Tonumepusle MaTepuanbl. [lmactMacchl  (MOMMATUIIEH, MOJUIIPOITUIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJI, MOJIMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THIM3alus 1 nepepadboTka 1miacTuka.

DnacToOMEpBI: HaTypaJIbHbII Kay4yK, CUHTETUYECKHUE KayuyKd
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIaBCaH).

[Tomumepsbl CIEUATBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AJIIEKTPOIPOBOISIIKE MOJIUMEPDI, OMopa3iaraeMble OJIUMEpHI).

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBpAlICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3aau 1o Teme «Pacrno3HaBaHue
IJJACTMACC U BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnenue MoseKyasipHO (OpMysibl OpPraHMYECKOTrO COEAUHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €r0 COCTaB, HAXO0KIEHUE MOJIEKYJISIPHON
(bopMyIIBI OPraHNMYECKOT0 COeTMHEHUS IO Macce (00bEMY) TPOTYKTOB CTOPAHMUSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEaKLUU W/UIM HCXOJHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (OPMYJibl OPraHMYECKOro BEIEeCTBA Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB MJIM CIOCOOOB MOJYUYEHUS, ONpPEACIICHUE J0IH
BBIXOJ1a IPOAYKTA PEAKIMHU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanm3anyst MeXIIpeIMETHBIX CBA3EH IPHU M3YYECHUHU OPTaHUYECKOM XMMHH B
10 knacce OCyIIECTBISETCS 4YEpe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TOHSATUWA, TaK W TOHATUH, MPUHATBIX B OTIEIBHBIX IPEAMETaxX
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTecTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYUHbII (PakT, TUnoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanusi, HaOIIOJIeHue, H3MEpEHUE,
AKCIEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

@dusnka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYIIa,
SHEPreTUYECKUl ypOBEHb, BEUIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHUE
BEIIECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCThb, YHEPrus,
Mmacca.

buonorus: kierka, opraHu3M, 3KOcUcTeMa, Ouochepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPO(HBIA THUIl MUTAHUA, OPOKEHUE,
doTtocuHTe3, nbIXaHWE, OENKU, VYTJIEBOIbI, >KUPBL, HYKIECHHOBBIC KHUCIOTHI,
(bepMEHTHI.



['eorpadusi: mone3nbpie HCKOMaeMbie, TOTUIMBO.
TexHONmorusi: TNHILEBbIE NPOAYKThI, OCHOBBI PalMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHUYECKASA XUMUS

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifep. XuMHU4YeCKuil anemeHnt. M3otonel. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kimaccudukanuss XuMruaecKux 3JeMeHTOB (S-, -,
d-, f-omements). PacmpenencHue SJCKTPOHOB IO aTOMHBIM  OpOUTAIISM.
DJIeKTPOHHBIE KOH(GUTYpAIIMH aTOMOB AJIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(MUTYypaIlid HOHOB.
DIIEKTPOOTPHUIIATEILHOCTD.

[Tepunoanueckuii 3axkoH u [lepuoanueckas cucremMa XMMUUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBA3b MepuoauyuecKoro 3akoHa u llepuoguueckoi CUCTEMBI
XAMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMUUYECKHUX JIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTHIX U CJIOKHBIX BEILIECTB MO TPyIIIaM U TepruoiaM. 3HAYEHHUE TEPUOIAYECKOTO
3akoHa /[.1. Menneneena.

XuMHueckass CBSI3b. BHAbl XHMHYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuindeckas. MeXxaHu3mMbl 00pa30BaHUS KOBAJCHTHOH CBS3M: OOMEHHBIH M
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBSI3U. [10JISIpHOCTD, HATPABICHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHON CBsA3U. KparHelie cBs3u. BogopomHas CBs3b.
MexMOoNeKyIIpHbIE B3aUMOJICVCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha pUMEPE COCTUHEHUN
3JIEMEHTOB BTOPOT'O IEPHOIA).

[IpencraBiieHue 0 KOMIUIEKCHBIX coequHEeHUAX. COCTaB KOMILJIEKCHOT'O HOHA:
KOMILIEKCOOOpa3oBaTenb, JUTaHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
[TonATHE O KOOPAVMHAIMOHHON XUMUH.

BemectBa  MOJIEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMA.  THIbI
KPUCTALUTUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucrnepcHbix cucremax. Mctunubie pactBopsl. IIpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIUM PacTBOPOB:
MaccoBas JI0JIsl BEIIECTBA B pacTBOpE, MOJISIpHAsl KOHIEHTpauus. HacelleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHCTamoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHAIBHBIC
Ha3BaHUA OTIIEJIbHBIX MPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.



Knaccudukanys XuMUYeCKUX peakiuii B HEOPTaHUYECKOW M OPTraHWYEeCKON
XMMHUU. 3aKOH COXPAHEHUS MACChl BEHIECTB; 3aKOH COXPAHECHUS W IPEBPALICHUSA
SHEPIruu MPU XUMUYECKUX peakiusx. TermoBbie d3h(PEKThl XUMUUECKUX PEaKIIHil.
TepMoXxuMUYECKHE YpaBHEHUS.

CKOpOCTh XMMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HAaKTOPOB.
['omoreHHbIe U rereporenHbie peakiuu. Karanus u katanu3aTopsl.

OOGpaTuMble U HEOOpaTUMBIE peakIMu. XUMUYECKoe paBHOBecue. KoHcranta
XUMHUYECKOT0 paBHOBecus. DakTopbl, BIMSAIONIME HA IIOJOXKEHUE XUMHUUYECKOIO
paBHOBECHUS: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

Onektponutuueckas aucconuanus. CuibHble W claOble DJIEKTPOJIUTHI.
Crenenp nuccounanu. Cpena BOJIHBIX PAcCTBOPOB: KHCIIOTHAsl, HEWTpasbHas,
menouHas. Bonopoanenii nokaszarens (PH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOT'0 OOMEHA.

OKUCINTENPHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
Okuciaurenb W BOCCTaHOBUTENb. Ilpomecchl OKUCIEHHST U BOCCTAHOBJICHUSI.
Baxneiiime OKUCIUTENM U BOCCTAHOBUTENH. MeToa 3IeKTpOHHOro OarnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
pa3loKEeHUEe IIEPOKCHUAA BOAOPOAAa B IPUCYTCTBUM KaTalld3aTropa, MOJEIH
KPUCTAUTNYECKUX PEMIETOK, MPOBEJACHUE PEAKIIMM NMOHHOTO 0OMEHa, ONpe/IeieHue
Cpelbl pPacTBOPOB € MOMONIBIO WHAUKATOPOB, M3YUYECHUE BIMSHUS Pa3JIUUHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU M TMOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heoprannueckasi xumusi.

[Tonoxxenne HemerawnoB B [lepruoanyeckon cucteMe XUMUYECKUX 3JIEMEHTOB
JI.I. MenneneeBa 1 OCOOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAILIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha mMpuMepe KHCIopoaa, cepol, hochopa u
yriiepona).

Bonopon. Ilonydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKLHMU C
MeTaJlJlaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ napuabl. TonIMBHbBIE
3JIEMEHTHI.

lNanorensl. HaxoxneHue B mpupoje, CIocoObl ModydeHus, (PU3UYECKUe U
XUMHUYECKUE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHelilne KuciopoacoAepKaline
COEIMHEHHS TajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUs
rajnoreHoB. [[ppuMeHeHre raJoreHoB U X COCIMHEHHM.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI TMOJTYYEHUS
kucinopoaa. PuU3NUECKe U XMMUYECKHE CBOMCTBA M NPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUJbI U TEPOKCUIBI.



Cepa. Haxoxaenue B TpUPOAE, CIOCOOBI TONyYeHHS, (U3HUECKHE W
xuMuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcupa cepwi(lV), okcua
cepri(V1). Cepnucrasi u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpuMenenue cepbl U e€ COeTMHEHUM.

A3zor. Haxoxmenue B Tmpupoje, CHOCOObl TMOdy4deHus, (U3MYECKue u
XUMHAYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUABI a30Ta. A30TUCTAst U a30THAs
KHUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3oTa
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®dochop. HaxoxmeHue B mpUPOAE, CHOCOOBI IMONYUYSHHUs, (PUIHYECKHE U
xuMuueckue cpoiictBa. Dochunasl u dochun. Oxcunbl dochopa, dochopHas
kucinora U e€ conu. I[lpumenenue dochopa u ero coenuneHuit. docdopHbie
yno0OpeHus.

VYraepon, HaxoXAeHWE B HpuUpojAe. AJUIOTPONHBIE  MOJIU(PUKALINY.
duznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPA30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciora u eé
COJI. AKTHUBUPOBAHHBIA yTojb, ancopOuus. DymepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEMIECTB, 0OPA30BAHHBIX YIJIIEPOJOM, U €0
COCIMHCHUM.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MoydeHus, (GuU3HUecKue H
xumMuueckue cpoiictBa. Okcun kpemuusi(lV), kpeMHHEBas KHUCIIOTa, CHIIMKATHI.
[Iprnmenenne kpemHus U ero coennHeHu. CTEeKI0, €ro NOIyYEHNEe, BUIbI CTEKIIA.

[Tonoxenne meraiuioB B Ilepuoanyeckon cucteMe XUMUYECKUX AJIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX 000J0YEeK aroMoB MeTaioB. OOmue
¢usndeckue cBorcTBa MeTauioB. [IpuMeHeHHe METaioB B OBITY M TEXHHUKE.
CruaBbl METaJIIOB.

DNeKTPOXUMHUYECKUM psAJl  HampspkeHu  metawioB.  OOmuMe  CcrocoOsl
MOJIYYCHUS METaJIOB: TUAPOMETAILTYPrus, MUPOMETAILTYPrus,
anekTpometaiutyprusi. [lonstue o xopposuu MeramioB. CrmocoObl 3amUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetauioB |A-rpynmel Ilepuoandeckoil cucTeMbl
XUMUYECKUX JIeMeHTOB. HaTpuii u kanuii: monydenue, GU3n4ecKue 1 XUMUYECKUe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEHIECTB U UX COCTUHEHU.

O6mas xapakrepuctuka metayioB |IA-rpynmner [lepuonuueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. Maruuii W KaibliMii: ToNydeHue, (U3HUYECKUe U
XUMHUYECKUE CBOWCTBA, MPUMEHEHUE IMPOCThIX BEIIECTB M HX COECIMHEHUHU.
XécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AJIIOMUHUN: TTOJTy4YeHHEe, PU3NUECKEe U XUMUUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOrO BEIlleCTBA M €ro coeauHeHud. AM@oTepHble CBOICTBA OKCUIA U
TUIPOKCUA ATIOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.



OO6mrast  xapakTEepUCTHKAa METAUIOB 1Mo00uYHBIX moarpynn  (b-rpymm)
[Teprnoanyeckoil CUCTEMBI XUMHYECKHAX JIEMEHTOB.

@u3nYecKre U XMMUYECKUE CBOMCTBA XpOMa M €ro coeauHeHnil. OKCuapl 1
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U nuxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

dusnyeckue W XUMHUYECKHE CBOMCTBA MapraHila U €ro COEIUHEHMUII.
Baxueitimme coegunenuss Mapranna(ll), wmapranua(lV), wapranna(VI) wu
mapranna(VIl). [lepmanranat kanusi, ero OKUCIUTENbHBIE CBOMCTBA.

duznyeckre 1 XUMHYECKHE CBOMCTBA jKeJjie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcubsl u conu xxene3a(ll) u sxxenesa(lll). [Tonydenue n npumeHeHue xenesa u
€ro CILIABOB.

DU3NYECKne U XUMUYECKUE CBOMCTBA MeAu U €€ coequHeHuil. [lonyuenne n
NPUMEHEHUE MEJU U €€ COCTMHEHUMN.

[uuk: momyuyeHue, (pU3MYECKHE U XUMHYECKHE CBOMCTBA. AM(QOTEpHbIE
CBOIMCTBA OKCHUJIA M THIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMenenune
[IUHKA U €r0 COeTUHCHUH.

OKCIEepUMEHTAIbHbIE METOJIbl M3YyYEeHUs BEIIECTB U UX MPEBPALLCHUI:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, docdopa, xKeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKIMU «MeTaiibl W CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBUE IIMHKA W JKejie3a C pacTBOPAMH KHUCIOT U
nieioue, KaueCTBEHHbIE PEaKI[My Ha HEOPTraHUYECKUE aHWOHBI, KATHOH BOJOPOJIa
U KaTUOHBI METAJUIOB, B3aMMOJICHCTBUE TUAPOKCUIOB AOMUHHUS M LHHKA C
pacTBOpaMM KHCJIOT M IIEIOYEH, pelIeHHe SKCIEPUMEHTAIbHBIX 33/1a4 MO TeMaM
«l"anorens», «Cepa u e€ coemuHeHUs», «A30T u (pochop W UX COCTUHEHUS,
«MeTambl TIaBHBIX MOATPYII, «MeTauibl MOOOYHBIX TOATPYTII.

XuMMSA U KU3Hb.

Ponp xumun B oOecrieueHUN yCTOMYMBOTO Pa3BUTHA deloBedecTBa. [loHsTHe
0 Hay4YHBIX METO/aX MO3HAHUS U METOJI0JIOTUY Hay4yHOTO uccieaoBanus. Hayunsie
OPUHIMIBI OpraHu3alil XMMAYECKOr0 MPOou3BOACTBA. [IpoMBbIlIEeHHBIE CITIOCOObI
MOJIYYeHUS] BaXXHEHIIMX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHaKa, CEPHOMU
KHCJIOTHI, MeTaHoJ1a). [I[pomblIliieHHbIe CIOCOOBI MTOTYYEHHS] METAJIJIOB U CILIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIICH Cpeibl U ero nmociieicTBus. Posib Xxumuu B
o0ecreueHnr YHEPreTUYECKON Oe30MacHOCTH.

XuMHsiT W 340pOoBbe uenoBeKa. JlekapcrBeHHble cpencrBa. IIpaBuna
UCIIOJIb30BaHU JIEKAPCTBEHHBIX IpenapaToB. Poyib XUMUU B Pa3BUTHUN MEIUIUHBI.

XuMUs TUIIKA: OCHOBHbIC KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Poib xumMuu B
o0ecreueHnr MUIIeBOi 0€30MacHOCTH.



Kocmernueckne u mapgromepHsie cpenactBa. beiToBas xumus. [IpasBuna
0€30I1aCHOT0 UCIIOJIB30BaHUS TPENAPATOB OLITOBOM XMMHUHU B MIOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MAaTepuasbl (LIEMEHT,
OeTOoH).

XuMus B CeNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeEHHbBIE KOHCTPYKIIMOHHBIE MAaTE€pUAIIbl, KPACKH, CTEKJIO, KEpaMHUKA.
Marepuansl 11 SIEKTPOHUKHA. HaHOTEXHOIOT UK.

Pacuérnble 3anaumn.

Pacuétel: Maccel BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIHMYECTBY
BELIECTBA, Macce UM 00bEMY OJJHOTO U3 yYaCTBYIOIIUX B PEAKLIUU BEUIECTB, MACCHI
(00bEMa, KoMYecTBa BELIECTBA) MPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET
npUMecH, Macchl (00bE€Ma, KOJIMYECTBA BEILECTBA) MPOJYKTa PEaKLUu, €CH OJHO
M3 BEUIECTB JAaHO B BHUJE pACTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEUIECTBA, MACCOBOU JTOJIM M MOJIIPHOM KOHLIEHTPALIMHU BELIECTBA B
pacTBope, JOJIM BBIXOAA MPOIYKTa PEAKIUU OT TEOPETHUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBS3€d NpU  HM3y4YeHUH OOwmed U
HEOPraHM4eCKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS YEpE3 MCIOJIb30BAHUE KAK
0OIIMX €CTEeCTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, MPUHATHIX B OTJAEIBHBIX
IIpeaMEeTax eCTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mre ecTecTBEHHO-HAYyYHbIE MOHATHSA: SBJICHUE, HAYYHbII (PakT, rUnoTesa,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, Kiaccu(ukanus, nepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJIEIUPOBAHHUE.

®uznka: MaTepHsi, MUKPOMHUP, MAKPOMHUP, aTOM, SJIEKTPOH, ITIPOTOH, HEUTPOH,
VOH, U30TONBI, PaIUOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00BbEM, arperarHoe COCTOSHUE BEIEeCTBa, WJCAIbHBIA ra3, (usnyeckue
BEJINYMHBI, EAUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHUSI, Macca.

buoinorus: kierka, opranu3M, SKocrucTema, onocdepa, MeTad0JIM3M, MaKpo- U
MUKPORJIEMEHTBI, O€IKH, XUPbI, YIIEBOJbl, HYKICHUHOBBIE KHUCIOTBI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U OTOK YHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOpHbIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOoIOorus: XUMUYECKAsT MPOMBIIIIIEHHOCTh, METAJUIYPIHs, CTPOUTEIIbHBIC
MaTepualibl, CENIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIILICHHOCTD,
(dapmarieBTHUYECKAS IPOMBIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX
IIPENApaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA YI'JIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTcTBUM € CHUCTEMHO-AECATEILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XUMHS» Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHWsl BBIJACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yYaIOIMUMHUCS POCCHHCKOW TPaXKIAHCKONH HMJICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA U CaMOOTIPEICTICHUIO; HAIMYME MOTUBAIUU K
00y4YeHHMIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIaMH M HOpPMaMH TIOBEJEHHUS, HaJW4uue
IPaBOCO3HAHUS, YKOJIOTHYECKOM KYJIbTYPhI; CHOCOOHOCTh CTaBUTH 11E€JIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yjibTaThl OCBOEHHUS MpeaAMeTa «XUMHUS» OTPaXKaIOT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TMPAKTUUYECKOW JCSATEIHbHOCTH
00ydJaronmxcsi B mMpoIecce peayim3aui o0pa3oBaTeIbHON IeITeTbHOCTH.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHUS TMpeaAMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M MPAKTUUYECKOW JIESITEIbHOCTH
oOydJaronuxcsi B MpoIlecce peanu3aiuu 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaIaHCKOro BOCIIUTAHMS .

OCO3HaHMS 00YYAIOIIUMHUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBOKECHUSI K 3aKOHY U IIPaBOIOPSJIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax MW MOpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEILHOCTH MPHU CO3aHUN YUSOHBIX
IIPOCKTOB, PEIICHUHU YUSOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUN XUMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMATh M TPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apTyYMEHTBI IPYTUX MIPU aHAJIM3€ PA3IMNIHBIX BUIOB YUeOHOH AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOI'O OTHOIIEHUSI K HWCTOPUYECKOMY M HAay4yHOMY HaCIEIUIO
OTCYECTBECHHON XMMUH,

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUUYECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb PE3yJbTar
JUTATEIIBHBIX ~ HAOMIOJIEHUH, KPOIMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MIPAKTHUKOB;

MHTEpPECA U NT03HABATEIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOIIEM aHAIN3E
uH(MOPMAITUH O TIEPEAOBBIX TOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHON XHMUH;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOT0 OBEACHMUS;

CITIOCOOHOCTH OIIEHUBATh CUTYyallud, CBA3AHHBIC C XUMUUYECKUMHU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHHWE M MOCTYNKH CBOUX TOBAapHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEACTBUN
MOCTYTKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

MOHMMAHUSl [IEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ileHnsi TpaBUil OE30MACHOTO OOpaIleHUs C BEHIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM EATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MNPaBWJI HMHAWBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30macHOro MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIINX 3JOPOBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJIEACTBUN W HENPUSITUSA BPEIHBIX MPUBBIYEK (YHMOTpeOICHUS
AJIKOT0J1s, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIr0 BOCIUTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIHCKON
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacCTHE B PEUICHUU NPAKTHYECKUX 3ajad
COI[MAJIbHOM HAIIPaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YUEHHUIO MPOo(deccuid pa3auyHoro ponaa, B TOM
YHUCJIe Ha OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUH MO0 XUMUH;

YBaXEHUS K TPYY, JIIOASIM TpyJa U pe3ysibTaTam TPYA0BOH JESTEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHONH TpPACKTOPUHU
oOpazoBaHusi, Oyaymiell mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIecTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKU LIENecO00pa3HOr0 OTHOILIEHUS K MPUPOAEC KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIIe;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLIUATIbHON CpEeabL;

OCO3HAaHMUS HEOOXOAMMOCTH MCIOJIb30BAHUSL JOCTIXKCHUN XUMHUU IS
pElIeHs] BONPOCOB PALIMOHATILHOTO MPUPOI0OIb30BAHUS;



AKTUBHOTO HENPUATHS JACUCTBUM, NPUHOCIIIMX Bped OKPYXKaroUeu
OPUPOJHOW Cpele, YMEHHsS IMPOrHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTMYECKUE
MOCTEICTBUA MPEANTPUHUMAEMBIX JEUCTBUM U IPEIOTBPAIIATH UX;

HaJIM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIbITa JESATEIBHOCTH DKOJIOTUYECKOHN HaIlPABJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOLIECTBEHHOMN MPAKTUKY;

NOHUMAaHUsl CNenuPUKA XUMUM KaK HAyKd, OCO3HaHUS €€ poiud B
(GopMUpPOBaHNWN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LIEJIOCTHOTO
IpEACTaBICHUS] 00 OKpYXaroUeM MHUpE KaK O €IMHCTBE NPHUPOJAbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHWHU MpoOJIeM COXpaHEHUs
IIPUPOJHOIO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAUMMOCTH XMMHHM JJII  COBPEMEHHOMU
LIVBWIN3ALNN: B €€ TYMAHUCTUYECKON HAITPABICHHOCTH U BaXKHOU POJIA B CO3JaHUU
HOBOM 0a3pl MaTepHaJIbHOW KyJIbTYpbl, B pEIIEHUU TIJIO0ANBHBIX MPOOIEM
YCTOWUYHUBOI'O Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOU, MUIIEBOM U
AKOJIOTMYECKOM O€30MacHOCTH, B PA3BUTHUU MEAUIMHBI, OOECIEUEHUU YCIIOBUM
YCHEIIHOTO TPY/Ia ¥ KOJOTUYECKH KOM(POPTHOM KU3HH KaKI0T0 WieHa OOIIECTBa;

€CTECTBEHHO-HAy4YHOW TI'PAMOTHOCTH: I[IOHMMaHHs CYIIHOCTH METOJOB
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHU HCIOJIb30BATh
NOJIy4aeMble 3HAHUS U1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
IPOUCXOSIINUX B HEM U3MEHEHUM, YMEHUS JieJIaTh 000CHOBAaHHBIE 3aKIIIOUEHHS Ha
OCHOBE Hay4HbIX (DAKTOB U UMEIOITUXCSI JJAHHBIX C I[EJIbI0 MOTYyUYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUA JUIS
penieHus: NpoosieM B peabHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpEeca K MO3HAHMIO, UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HEMpephIBHOMY 00pa3oBaHUIO U
caMoOOpa30BaHHI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMA MO XUMHUH B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B Pa3audHbIX chepax nmpodeccruoHambHOMI
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI



MetanpenmeTHble pe3yJibTaThl OCBOEHUS MPOrPaMMBbI M0 XMMHUU Ha YPOBHE
cpeaHero o01iero 00pa3zoBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUS ~ MHUPOBO33PEHHUS  OOy4YaIOIIHUXCSA
MEXIUCHUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMBbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCllelOBaHNE, HAOTIOCHUE, U3MEPEHHE, SIKCIIEPUMEHT U IpYyTHUe);

yHHUBEpCaJbHble yueOHbIe JEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaoIme (dbopmupoBaHue (yHKIMOHAIBHOU
I'PaMOTHOCTH M COLIUAIBHON KOMIIETEHLUN 00y4YaroluXcs;
CIIOCOOHOCTB o0yuaronmxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC
JEUCTBHUS B MMO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMU
JICUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 0a30oBbIe JIOTHYECKHUE IeHCTBHS:

CaMOCTOSITeNTbHO  (popMysMpoBaTh U aKTyaJM3UpPOBATH  IPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeNATh LeNU JEATENbHOCTH, 3aJlaBasi MmapameTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMHU LEJISIMU;

UCIIOJB30BaTh IPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICJIATh XapAaKTEPHbIE MPU3HAKU TOHSITUN M YCTAaHABIMBATH UX B3aUMOCBS3b,
UCIIOJB30BaTh COOTBETCTBYIOIIME MOHSITHUS AJisl OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM

BBIOMpATh OCHOBAaHUA W KpPUTEpUU IS KIAacCU(PUKAIMK BEIIECTB H
XAMHUYECKUX PEAKIIHM;

YCTAHABJIIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXICHUS (MHAYKTUBHBIC, IEAYKTUBHbBIEC, IIO
AQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUYUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIbI U 3aKJIFOUECHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS HCIOJIb3yEeMble B XUMHUH CHUMBOJIUYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPEICTABICHUS — XUMHUYECKUIT
3HaK (CUMBOJI) DJIEMEHTa, XUMU4eckas (popmyiia, ypaBHEHUE XUMUUECKON PeaKkIiuu
— MpPU pEIICHUH Y4eOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3aj]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEJIbHBIC MPEACTABICHUS AJIS BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITHI.

2) 0a3oBbIe HcCIIeI0BaTEILCKUE 1eHCTBUS:

BJa/IeTh OCHOBAaMH METOJIOB HAy4YHOI'O MO3HAHHS BEUIECTB U XUMHYECKHX
peaKumii;

(opMyIMpPOBATH LIEJIU U 33/1a4U UCCIEIO0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIbHO C(OpMYJIMpPOBaHHBIE BOINPOCHl B KAue€CTBE HWHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CYXICHUH;

BJAJI€Th HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUs HAOII0JaTh 32 XOAOM
Ipolecca, CaMOCTOSATEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIUpOBaTh
0000I1IEHHS ¥ BBIBOJIBI OTHOCUTEIBHO TOCTOBEPHOCTU PE3YJIHTATOB HCCIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAECIAHHON padoTe;

OpUOOpeTaTh ONBIT YYEHUYECKOM HCCIENOBATENbCKOW UM MPOEKTHOU
JESTeNIbHOCTH, MPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
OMCKY METO/I0B PELIEHUS MPAKTUYECKHX 3a1a4, IPUMEHEHUIO PA3JIMYHbBIX METOIOB
MO3HAHUSL.

3) pabora ¢ nnopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHGMopMauuu (Hay4yHO-
NOMyJIsIipHasl JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTEpHeTa), aHanmM3upoBaTh MHPOPMALMIO PA3NUYHBIX BUAOB U (HOopM
peCTaBICHNUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYUBOCTH;

(dopMyTupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU MOUCKE U
orObope wuHOpManMu, HEOOXOAMMOW JJid BBINOJHEHUS Y4YeOHBIX 3ajaad
OTpeeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI U Pa3TMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJIbHYIO  (opMy  IpeacTaBlICHUSA
nHpopManuu (cxemsl, rpadUKu, AMarpaMMbl, TaOJIUIIBI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MIPHU pabOTe ¢ XUMUUYECKON
uH(popmaluen: NpUMEHITh MeXNpeIMeTHble ((PU3MYecKue U MaTeMaTHUYECKHE)
3HAKU U CUMBOJIBI, JOPMYJIbl, a00OpEBUATYPbl, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJHMYCCKUC CPCACTBA HAT'TIATHOCTH.

KoMMyHHMKATHBHBIE YHHBEPCAJIbHbIE Y4eOHbIEe JeCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOil TEMbI B X0/1€ AUaJIora W/min
JMCKYCCUH, BBICKa3bIBaTh UIeH, (DOPMYITUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJBHO BBIIIOJIHEHUS ITPEI0KEHHON 3a1a4H;

BBICTYINIATh C TMPE3CHTAIMEH pe3ylIbTaTOB IO3HABATEIILHON NESITeNbHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHIYECKOW PabOThI 10 MCCIICIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, PeaN3allii yIeOHOTO MPOeKTa, U (POPMYIHPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUMN B
X0J1e 00CYX ACHUS U 0OMEHA MHEHUSIMU.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YYeOHbIe NeiCTBUSA:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOIO I03HABaTEIbHYIO
NEATENIbHOCTh, Ompenensas €€ LenM M 3aJadd, KOHTPOJIMPOBaTbh M II0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpearaéMblii aJIrOpUTM JAEUCTBUI IpHU
BBINIOJIHEHUH YYEOHBIX UM HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ ¢deKTUBHBIA €NOCOO0 UX peuleHHs C Y4YETOM IIOJIy4eHHs HOBBIX 3HAHHUM O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JACSITEIPHOCTH Ha OCHOBE CaMoOaHaiu3a u
CaMOOIICHKH.

MNPEJAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3yIbTaThl OCBOSHUS MPOTPAMMEI 110 XUMHH Ha YTIIyOJIEHHOM
YPOBHE Ha YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIOUYAIOT crielupuueckue s
yaeOHoro mpeameTa « XUMHUs HayIHbIE 3HAHUS, YMEHUS U CTIIOCOOBI ACHCTBHIA TIO
OCBOCHHIO, HHTEPIIPETAIIUMN W MPEOOPA30BAHUIO 3HAHUH, BUIBI NEATEILHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHWUS W TNPUMCHEHHWIO 3HAHWUN B PA3JIMYHBIX YUEOHBIX
CUTYaIIUsX, a TAK)KE B PEATbHBIX KU3HEHHBIX CUTYaIIUsAX, CBA3aHHBIX ¢ XUMUeH. B
nporpaMMe IO XUMHUHU TIPEIMETHBIE pPe3yJbTaThl MPEICTaBICHBI IO ToJaM
U3YUYCHHUSI.

10 KUIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MECTe M 3HAYCHUU OPraHWYECKOM
XUMHH B CHCTEME €CTECTBCHHBIX HAYK M €€ poJIM B 00CCICYCHUH YCTONYHBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJEM IKOJIOTHYECKON, SJHEPreTUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3IaHUU HOBBIX MaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieuyeHnn palMOHAIILHOTO
NPUPOIOIOIL30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHUSI U OOIIECH KyJIbTYphI
YeJI0BEKa, a TAKKE IKOJIOTUUECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO
Y IPUPOJTHOM CpENE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUS — XUMHUYECKUM AJIIEMEHT, aTOM, SAPO U AJIEKTPOHHAS
obOoyiouka aroma, S-, P-, O-aTroMHBIE OpOWTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMma, THOpuAW3anus AaTOMHBIX oOpOuTaned, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTENEHb OKUCJICHUS, XUMHYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BbEM, YIIIEpOAHBIN cKeneT, (yHKIIMOHATbHAs
rpymma, paaudkal, CTPYKTypHble @opMyibl (pa3BEPHYTHIE, COKpALIEHHBIE,
CKEJIETHBIE), W30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuvecKas,
ONTUYECKAas), H30MEpPbl, TOMOJIOTUYECKUH pAJl, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHCJIOPOJ- U a30TCOAEPKAIME OPraHUYECKUE COCAUHEHHUS], MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. byTnepoBa, 3akOH COXpaHEHUsI MaCChl BEIIECTB, 3AKOH COXPAHECHUS
U TpEeBpallleHUus »HHEPruu TMpU XUMHUUYECKUX peakIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHU; PEJICTABICHUS O
MEXaHU3MaX XUMHUYECKHUX pEaKIUui, TEPMOJUHAMHUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHMS, O B3aUMHOM BIIMSTHUU aTOMOB U IPYIIN aTOMOB B
MoOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbI 3pdexTri, opueHtanTsl | u Il pona);
(akToIOTHYECKUE CBENECHHUS] O CBOWMCTBAaX, COCTaBe, MOJYYECHHUH M 0€30macHOM
UCIIOJb30BAaHUN BAXHEUIIMX OPraHMYECKHX BEHIECTB B OBITY U MPAKTUYECKOU
NeATEeIbHOCTH YeJIOBEKA, OOIIMX HAYYHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJA, epepadboTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEepPHBbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOUIME MOHATUS MPU
ONMCaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHEHHII;

c(hOpMHPOBAHHOCTb YMEHUM:

UCIIOJb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsI COCTABJICHUSI MOJEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKHUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUUYECKUX PEAKIUN U PACKPBIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  TMOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OanaHca 3TUX peaklui, peakiuil HOHHOro OOMeHa MyTEéM
COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUM;



W3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHMYECKUX BEIIECTB JJISl UIUIIOCTpalUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHMI: YCTaHABIMBATH MPUHAJIEKHOCTh HU3YUEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTAaBY M CTPOCHHUID K ONPEIEIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUSA IO CHUCTEMaTHYECKOM
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAIBHBIC HA3BaHUS MJIS OTIACITHHBIX
NpEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, alleTUJIEH, TOJYOJI, TJUIIEPUH,
STUJICHTIUKOIb, (EeHON, (POopManbIETHl, aleTaabJerul, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAIbMUTUHOBAS KUCIOTHI,
[JIMIUH, ajJaHuH, MalibTo3a, (PPYKTO3a, aHWIWH, JTUBUHUJ, U3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(OpMHPOBAHHOCTh YMEHUSA OMNPENENsATh BHUJ XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHMSX (KOBAJICHTHasT M MWOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKEHHUSI TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byTtiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTH YMEHUN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE
U XUMHUYECKHME CBOWMCTBA THUNUYHBIX MPEICTABUTENEH Pa3JIMUHBIX KJIACCOB
OpraHMYECKHX BEILECTB: aJIKAHOB, [INKJIOAIKAHOB, AJIKEHOB, aJIKaIMCHOB, AJIKUHOB,
apOMaTUYECKUX YIJIEBOJAOPOAOB, CIUPTOB, AJIbJECTHUI0B, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX U CIOXHBIX 3(QUPOB, KUPOB, HUTPOCOCAUHEHUNH M aAMHUHOB,
AMUHOKHCIIOT, O€NKOB, YIJ€BOJOB (MOHO-, JW- U  MOJHCAXapuioB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXKIY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHYECKUX PEaKIUHd C MCHOIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUH OT
KPaTHOCTU U TUMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOI'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOUYHUKH YTIJIEBOJIOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN Ta3, YToilb), CIIOCOOBI €T0 IePepadOTKH U MTPAKTUUIECKOE
PUMEHEHUE TTPOIYKTOB MePepadbOoTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMI O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUSI — HAOJIOJCHUH, U3MEPEHUHU, MOJIETMPOBAHUH, YKCIIEPUMEHTE
(pealbHOM U MBICJICHHOM) U YMEHHS IPUMEHSITh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUSI TPUMEHSITH OCHOBHBIE OMEPAIIMU MBICIIUTEIIHHOM
NEeSATEeNbHOCTH — aHaJIM3 U CUHTE3, CpaBHEHUE, 000O0IIeHue, CUCTEeMaTHU3alluIo,



BBISIBIICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHUSI CBOMCTB BELIECTB U
XUMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
NOHATUSIMU WU TPEACTABICHUSMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB JIS
0oyiee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MAaTepUaJbHOTO EIUHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYeCKON XUMHUM JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPO/TY;

c(hOpMHPOBAHHOCTh YMEHUI: TPOBOAUTH PACUETHI [0 XUMUYECKUM (POopMyIam
U YpaBHEHHUSAM XHMHYECKUX DPEAKIUH C UCIOJb30BaHUEM (PU3NUYECKUX BEIMYNH
(Macca, oOBEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacy€Tbl MO HAXOXKACHUIO XHUMHYECKOU (POpMYyIIbl
BEILIECTBA MO U3BECTHBIM MACCOBBIM JOJIIM XMMUUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATh
C TO3UUMKA  DKOJOTUYECKOM  O€30ImacHOCTH  MOCHEACTBUS ~ OBITOBOM U
IPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBA3aHHOM ¢ repepaboTKOI BEIIECTB,
UCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 PUHATUSI TPAMOTHBIX pelIeHu mpoliaeM
B CUTYaIIUSX, CB3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUMN: CaMOCTOSITENILHO IJIAHUPOBATh M MPOBOAUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJYyYEHHE M U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIIEPUMEHTAIBHBIX
3alad MO PACIO3HABAaHUIO OPTraHWYECKUX BEIIECTB) C COOMIOJCHUEM TPABHII
0e3omacHOro OOpalieHusi ¢ BeHeCTBaMU M J1abOpaTOpPHBIM 000PYIOBaHUEM,
dbopMynHpoBaTh IIENh HWCCIACAOBAHHS, NPEACTABISATh B Ppa3iudHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OI[EHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTb YMEHUM:

coOMI0/IaTh TIPaBHJIA YKOJIOTHYECKHU IIEIeCO00pa3HOTO TOBEACHUS B OBITY |
TPYAOBOM JNIESITEIIBHOCTH B IIEISAX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKarouien
IPUPOIHOM CPEIbl U TOCTUKEHHUS €€ YCTOUUMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOTO JACHCTBUS Ha KUBBIE OpPraHU3MBI
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH ITokazatess [1/1K;

aHaJM3UPOBATh 11€7€CO00Pa3HOCTh MPUMEHEHUS] OPTraHUYECKUX BEIIECTB B
IPOMBIIIVIEHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOUIECHUS! PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHHI: OCYIICCTBIATH II€JIECHANIPABICHHBIA TMOUCK
XUMHUYECKON MHPOpMALINU B PA3IMUYHBIX UCTOYHUKAX (HAy4Hasl U y4eOHO-HayuHast
JUTEpATypa, CpercTBa MaccoBoil nHpopmanuu, IHTEpHET U Apyrue), KpUTUIECKU
aHAJIM3MPOBATh XUMHUUYECKYIO HH(POpMAIIUIO, TepepadbaTbiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN yueOHOU 3a/1auei.



11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOIIass u HeopraHudeckas
XUMUSD) OTPAKAIOT:

c(OpMHPOBAHHOCTh TPEJICTABICHUN: O MaTepuaJbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUM MHPUPOIABI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poju B OOECHEeYEeHUU YCTOWYUBOIO
pa3BUTHUSI, B pEUIEHUU MPOOJEeM SKOJOTHYECKON, DHEPreTUYeCKON M MHUILECBOU
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JAHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
MCTOYHUKOB SHEPIrUH, B OOECIEYCHHUH PAIMOHAIBHOTO MPUPOJIOIOIB30BAHUS, B
dbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTYypbl 4YeJIOBEKa, a TaKkKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHMS K CBOEMY 3J0POBBIO M MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS — XUMAYECKHAM 3JIEMEHT, aTOM, SIJIPO aTOMa, U30TOIIbI,
2JIEKTpOHHAsi 000JIouKa artoma, S-, P-, d-aTOMHBIE OpOWTAM, OCHOBHOE W
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, THUOpUIIM3AIMs aTOMHBIX OpOUTAJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEINBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAS),
KpUCTAJUIMYECKass peLIETKAa, XUMHUYECKas peakius, pacTBOpP, DJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTUYECKAST JMCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEMIOBOM 3(deKT
XUMHUYECKON peaklnu, CKOPOCTh XUMUUYECKOW PEAKIIUU, XUMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS DIEKTPOJIUTHUYECKON TUCCOLMALNM, TNEPUOIHYECKUN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MAaCChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTABa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3bIK
XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE IOHUMAaHUS IPUIUHHOCTH
Y CHCTEMHOCTH XUMHUYECKHX SIBJICHUMN; COBPEMEHHBIE MPEICTABICHUSI O CTPOEHUHU
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HAJIMOJICKYJISIPHOM YPOBHSIX;
IIPEICTABICHUS O MEXaHU3Max XUMHUUYECKUX PpEaKLUH, TEPMOJMHAMUYECKUX W
KUHETHYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHUs, O XUMHUUYECKOM DPABHOBECHUH,
pacTBOpax W NUCIEPCHBIX CHCTeMax; (PaKTOJIOTHYECKHE CBEICHHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM UCMOJIb30BAHUM BAKHEHIITUX HEOPTaHUYECKHUX
BELIECTB B OBITY M MPAKTUYECKON JESITENIbHOCTH YeNOBEKa, OOIIUX HAYYHBIX
IIPUHIUIIAX XUMUYECKOTO ITPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHATHH,
YCTAHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOUIME MOHATUS TPHU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALCHUN;



c(OPMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY MJIs
cocTaBieHUs: (OpPMYJ BEIIECTB M  yPAaBHEHUN  XMUMHYECKUX  PEaKLUH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEAEIATh BAJIEHTHOCTh U CTEINIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBaJECHTHA,
UOHHAs, METaJUIMyecKas, BOJOpPOJAHAs), THUI KPUCTAIUIMYECKOW pemeTKr
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BUJIa XMMHYECKOM CBSI3M M THUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KJIaCCU(PHUIIMPOBATH: HEOPraHMUECKHE BEIIECTBA
10 UX COCTABY, XMMUYECKHE PEAKLIMHU IO PA3JIMYHBIM IIPU3HAKAM (UHCITy U COCTaBY
pearupyromux BelIEeCTB, TEIUIOBOMY 3(PQEeKTy peakluud, U3MEHEHHIO CTENeHEen
OKHUCJICHUSI 3JIE€MEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aTopa U Jpyrue);
CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHMSI W KPUTEPUM Ui  KIAcCHU(pUKALUU
U3YYaeMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa J1.
N. MenneneeBa v IEMOHCTPUPOBATh €T0 CUCTEMATUZUPYIOLTYIO, 00BICHUTEILHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUM: XapaKTEpPU30BaTh JSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMHUYECKHX JJEMEHTOB NE€PBOrO—4ETBEPTOrO IEPUOIOB
[lepnomnueckont  cucrembl  JI.MI.  MenneneeBa,  uCHONB3ysS  MOHATHSA
(QHEPTeTUYECKHE YPOBHHY», «IHEPreTHYECKHE MOIYpPOBHM», «S-, P-, 0-aTOMHBIE
opOuTanM», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKUE COCTOSHHS aTroMay;
OOBACHSITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX 3JEMEHTOB U HX
COCIMHEHUW TI0 mnepuomaM W rpynnaMm Ilepuoguueckoin cucremsl [, .
MenneneeBa, BaJJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS UX
AJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSA3M MEKIYy HEOPraHMYECKMMM BELIECTBAMH C
MNOMOILBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPBIBATH  CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OanaHca
ATUX pEakUuid; peakuuid HOHHOIO OOMEHa MHYTEM COCTABJICHHUS UX MOJHBIX U
COKpPAalIEHHBIX  HOHHBIX  yPAaBHEHMM;  peaKkud  TUIPOJIN3a;  peaKUuui
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHMS);



c(OpPMHPOBAHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA € Y4ETOM HUX IHEPTeTHUECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHYECKOW pEaKIMU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKXKe XapakTep CMELIEHUsI XUMUYECKOT'0 PaBHOBECHSI TIOJT BIMSHUEM
BHEIIHUX Bo3aencTBuil (mpunHiun Jle [larensbe);

c(hOpMUPOBAHHOCTh yYMEHHUSI XapaKTEPU30BaTh XUMHUYECKHE PEaKIIHH,
Jexaliue B OCHOBE MPOMBIIIJICHHOTO TOJIYYEHUs] CEpHOM KHCIJIOThI, aMMHaka,
oOlMe Hay4Hble TPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; II€J1€CO00Pa3HOCTh
IPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TIOJIb34;

c(OpMHPOBAHHOCTh BJAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAy4YHOTO
MO3HAHUS SBJICHUM NpUPOABI — HAOII0IEHUE, HW3MEPEHHE, MOJCIUPOBAHNUE,
AKCIEPUMEHT (peasibHbIA U MBICIICHHBII ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIICIOBAHUU BEIIECTB
U 11 OOBSICHEHUS XHMHUYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MNOHATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX TMPEIMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUSI TPOBOAUTH pPACUYETHI: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHILICHTPAIUS»;
Macchl BellecTBa WM 00bEMa rasza 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce
ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro 3 dexra
peakuu; 3Ha4eHUs1 BOAOPOJHOTO MOKAa3aTelsl pPacTBOPOB KHUCIOT U IIEJIOYEH C
MU3BECTHOM CTEMEHBIO TUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBa BEIIECTBA)
IPOAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBopa C
onpeneaéHHOM MaccOBOM /0Jeil pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT MPUMECH ); IO BbIXO/1a MPOAYKTa peaKluK; OObEMHBIX OTHOILICHHUM ra3oB;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IJIAHUPOBATH M MPOBOJUTH
XUMUYECKUA  DKCIEpUMEHT  (NIpOBEJCHHE  peakuuid  HMOHHOro  OOMEHa,
MOATBEPKIEHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMpPEIeICHUE
CpeAbl pPacTBOPOB BEMIECTB C IMOMOIIbIO HMHAUKATOPOB, HU3YUYEHUE BIHSHUSA
pa3IMYHBIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHUue
OKCIIEPUMEHTANILHBIX 3a7a4 1o Ttemam «Metamey u  «Hemeramnesy) ¢
cOOJI0/IeHUEM MpaBUJl OE30MaCHOrO OOpAaIIeHHs C BEIIECTBAMU U JTaOOPATOPHBIM
o0opyoBaHuEM, (OPMYIUPOBATH LETb UCCIEIOBAHUSA, IPEACTABIIATH B Pa3IUYHON
dbopme  pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBaTH U  OLIEHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MTPaBUJIa TTOJIb30BAHUS XHMHUYECKOM
nocyo W JabopaTopHbIM 00OpyAOBaHMEM, OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, AKOJOTHYECKH I1E€JIECO00pa3HOTO TOBEACHUS B OBITY U TPYIOBOMH
NEATEIIbHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPY Karollel MPUPOIHON
cpedabl U JIOCTHMIKEHUSI €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONMpPEACTIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMmbIici nmokazarens [1JK;

c(hOpMHPOBAHHOCTh YMEHHIA: OCYIICCTBIATH IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(POpMAILINK B pa3IMUYHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4UHast
JUTEpATypa, CpecTBa MaccoBoil nHopmanuu, IHTepHET U Jpyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHYECKYIO HH(POPMAIIHIO, TIepepadaThiBaTh €€ U UCIIOIH30BATh B
COOTBETCTBHHM C MIOCTABJICHHON y4eOHOM 3a1aueil.
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s¢upsl. XKups
bubmuorexa [JOK
33 YTIeBORH o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepikaniue OpraHu4ecKue coeJHHEeHHs
bu6mmoreka [JOK
4.1 A A .b 12
MITHBL AMITHORHCIOTHL. b https://m.eds00.ru/d69df650
Hroro mo pasneiny 12
Pa3znea 5. BoicokomoJieKkyJIsIpHbIE COeIMHEHUS
5.1 BricokoMOIeKyISpHEBIC COCTUHCHUS 6 bubmorexa LOK
' yip g https://m.eds00.ru/d69df650
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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11 KJIACC

KouanuyecTBo yacos JJIeKTPOHHbIE
HaumenoBanue pa3iaeioB u TeM uudpoBLIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NMporpamMmblI Bcero o0pa3oBaTejIbHbIE
padoTbI padoTbI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoamueckuii 3aKOoH
bub6mmoreka [JOK
1.1 u [lepuonnueckas cucteMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
snemenToB 1. . MenaeneeBa
Crpoenue BemiectBa. MHOrooOpasue bu6nuorexa LIOK
1.2 11 1
BCIIIECTB https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
1.3 X 19 1 3
HMITICCKHE peaKtit https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3nea 2. Heopranmueckasi XuMust
bu6mmorexa [JOK
2.1 H 31 1 3
eMeTaILIbt https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 23 1 2
CTaILIH! https://m.edsoo.ru/2dd57f24
Hroro no pazgeny o4
Pa3nea 3. Xumus o :KU3HL
31 MeTtoap! MO3HAHUS B XUMHAH. XUMUS U 9 bubmuorexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57124
Hroro mo pazneny 9
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HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoandecTBO 4acoB
Ne Hara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Beero u3yuyeHusi | o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
IIpeamer u 3HaueHue
OpraHUYECKOU XUMUH,
1 [IPECTaBICHUE O 1 Bubmrorexa ITOK
p https://m.edso0.ru/3686e6f5
MHOT'000pa3uu OpraHuIeCKUX
COCTMHCHUH
DIEeKTPOHHOE CTPOEHUE aTOMa
riaepoa (OCHOBHOE U
2 1}31036p>1<né1({Hoe COCTOSTHHS ) 1 Bubmrorexa ITOK
y ) https://m.edsoo.ru/Oce6fd4c
BanenTHEIE BO3BMOKHOCTH
aToma yriaepoza
XuMuueckast CBsI3b B
OpraHUYECKUX COCTMHCHUSX.
3 MexaHu3Mbl 00pa3oBaHUs 1 bubmorexa TTOK
. p https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBs3eH
Teopwust cTpoeHus
. butmmoreka [JOK
4 OpraHUYECKUX COCTMHCHUH A. 1
https://m.edso0.ru/9e595ch8
M. bytneposa
Bunel uzomepun:
5 CTPYKTYypHas, 1 bubnnorexa [JOK
MPOCTPaHCTBEHHAS. https://m.edsoo.ru/b0e61661

OnekTpoHHbIe 3)(PEKTH B



https://m.edsoo.ru/3686e6f5
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MOJIEKYJIaX OPTraHUYECKHX
COeIUHEHUN

IIpencrasnenue o
KJaccuukanuu u

butmmoreka [JOK

° cHeTeMaTiHeetas https://m.eds00.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKHX BEIICCTB

7 Knaccudukanus peakuuii B bubnnorexa [JOK
OpPraHUYEeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

3 Cucremaruzanus u bu6nuoreka [IOK
000011IeHre 3HAaHUH TI0 TEMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHIA
psn, obmas popmyna,

9 HOMEHKJIATypa U U30MEPHsI, bubnmnoreka [JOK
AJIEKTPOHHOE U https://m.edsoo.ru/25a14636
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYTT

10 dusznveckre 1 XUMUYSCKUE bubmuorexa [JOK
CBOMCTBA AJIKAHOB https://m.edso0.ru/3137711c
Haxoxnenue ankaHoB B

1 npupoze. Criocoobl bubanorexka HOK
MOJIyYEHUSI U IPUMEHEHNE https://m.edso00.ru/259b0a5h
aJIKAaHOB
[uxnoankansl: oOmas
dbopmyra, HOMEHKJIATypa U

12 U30MepHsi, 0COOEHHOCTH bubnnorexa [JOK

CTPOCHHUS U XUMHUYECKUX
CBOIICTB, CITIOCOOBI MOJTyYEHUS
U IPUMEHEHNE

https://m.edso0.ru/156730d2
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Pemienue pacu€rHbix 3a1a4 Ha
OIpEeIeIICHNE MOJIEKYJISIPHON
(bOpMyJIBI OPraHUYECKOTO
BEIIIECTBA IO MaCCOBBIM

bu6mmorexa [IOK

13
JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOMAIIUX B €r0 COCTAB.
Cucrematu3anums 1
000011IeHIE 3HAHUI 110 TEME
AJKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKIIATypa, dJIEKTPOHHOE
14 U MPOCT aH};I")[‘BeHHOGTp bubmorexa LOK
pocTp https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYII.
CTpyKTypHas U IUC-TPaHC-
HU30MepHs aJIKCHOB
dusnyeckue U XUMHUIECKHE
15 cBolicTBa aikeHoB. IIpaBuiio bubmorexa LOK
P https://m.edso00.ru/21069ccd
MapkoBHHKOBa
16 Crioco0sl Mmosty4eHus u bubmmoreka [JOK
MIPUMEHEHNE AJIKEHOB https://m.edso0.ru/665dc058
[Tpaktuyeckas padora Ne 1 o
17 teme "l[lonyuenue sTuieHa u bubmmorexa [JOK
Y . https://m.edso00.ru/0941eed8
W3Yy4YeHHUE ero CBOHCTB
Pemienue pacu€rHbix 3a1a4 Ha
18 OIPENETEHNE MOJIEKYJISIPHOMN bubanorexa [JOK
(bOpMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIleCTBA
19 AJKaeHBI: CONPSIKEHHBIC, bu6nuoreka [IOK

U30JIMPOBaHHBbIE,

https://m.edsoo0.ru/04298c0a
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KYMYJINDOBAHHBIE.
OCo0EHHOCTH AIIEKTPOHHOTO

CTpOEHUS
20 XuUMHUYECKUe CBOMCTBA bu6mmorexa [IOK
CONPSKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
21 CriocoOsI OJTy4eHUs U bubnnorexa [JOK
MIPUMEHEHNE AJIKATUEHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUH
psn, obmas hopmyna,
99 HOMEHKJIATypa, 3JIEKTPOHHOE bu6mmoreka [IOK
U IIPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOEHHE MOJIEKYI,
¢buznueckue cBoiicTBa
23 XUMHUYECKHEe CBOMCTBA bubmuorexa [JOK
AJIKWHOB https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaKkIMK Ha bu6muoteka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
25 CriocoOwI moTydeHus 1 bubnmorexa [JOK
IIPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pewenue 3agau: pacué€rsl 1o
26 YPaBHEHHIO XUMUYECKOU bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakuuu
97 Cucremaruzanus u
000011IeH1e 3HAHUH 110 TEMe
ApeHBI: TOMOJIOTHYECKUN P,
08 oOmras popmyna, bubmmoreka [JOK

HOMEHKJIaTypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTPOCHHE MOJIEKYJ O€H30J1a U
TOJTyOJIa, UX (PUBNUICCKUE
CBOICTBa

29

XuUMHYECKUE CBOMCTBA
apCHOB: PEAKITUH 3aMEIICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/a44alaed

30

XUMHYECKHE CBOMCTBA
apeHoOB: pEeaKIUU
MPUCOECTUHEHUS, OKUCIICHHE
rOMOJIOI'OB O€eH30J1a

butmmoreka [JOK
https://m.edsoo.ru/a44alae4

31

Oc00EeHHOCTH XUMUYECKAX
CBOMCTB CTHUpPOJIA

bu6nuoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 33724 Ha
oTpeziesieHue MOJIEKYJISIPHOM
(bopMyJIbI OPraHuYeCcKOro
BELIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

33

CrniocoOblI mosryueHus u
HpUMEHEHHE apCHOB

butmmoreka [JOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas cBA3L MCXKOY
Ppa3siinYHbIMU KJIaCCaMU
yIJIEBOJIOPOJIOB

35

Pacuérel 10 ypaBHEHUAM
XUMHUYECKHUX PEAKIIUM.
CucreMatuszanys u
000011IeHIEe 3HAHU 10 TEME

36

ITpuponusrii ras. [lomytHeie
HEe(TSHbIE ra3bl

37

KaMenHbIi1 yroyibs 1 mpo1yKThl
ero nepepadboTKu

bu6nuoreka [IOK
https://m.edsoo.ru/69b3398b
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38

Hedtb u ciocoOsb! €
nepepadotku. [Ipumenenue
MPOAYKTOB MepepaboTKH
HePTH

bu6nmmoreka [IOK
https://m.edso0.ru/21f9de78

39

['eHeTHUECKAs CBSI3b MEXKITY
Ppa3iIndYHbBIMU KJIaCCaMU
yTJIEBOJIOPOJIOB

40

["anoreHONpPOU3BOTHBIE
YTIIEBOJOPOIOB: AIIEKTPOHHOE
CTPOCHHUE; PEaKIIUU
3aMEIICHHs TaIOTeHa

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

41

JlelicTBue mIiea04YeH Ha
raJOreHIIPOU3BOIHBIC.
BzaumoneiictBue
JIUTaJoreHaJKaHOB C MarHUEM
M IIUHKOM

42

Cucrematuzanus u
000011IeH1Ee 3HAHU T10
pazgeny "Yriaesogopobr"

bubmuorexa [JOK
https://m.edsoo.ru/20e89f22

43

Konrtpomnsnas pabora o teme
"Yrnesopopoasr"

bu6nmmoreka [IOK
https://m.edso0.ru/95¢9e298

44

[IpenenbHbBIe OJTHOATOMHBIC
CITUPTHI: TOMOJIOTHICCKUH
psn, obmast hpopmyna,
CTPOCHHE MOJIEKY,
M30MEpHsl, HOMEHKJIATypa,
knaccudukanys, Gu3ndecKue
CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKHE CBOUCTBA

45 MPEACIbHBIX OJTHOATOMHBIX bubmorexa HOK
pel A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0sl MoTy4eHus u
46 MIPUMEHEHNE OJIHOATOMHBIX bubmmorexa [IOK
P A https://m.eds00.ru/484100000000000
CITUPTOB
[TpocTeie 3¢upsr:

47 HOMEHKJIaTypa U U30MEPH, bubnnorexa [JOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI:

48 STUJICHIJIMKOJIb U TJIMLEPHUH, bubmuotexa [JOK
X QU3HYECKUE U XUMHYCCKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
Crioco0bl mosty4eHus u

49 MPUMEHEHUE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edso0.ru/d12e567d
CIIUPTOB
®deHoI: CTPOCHUE MOJICKYJIHI,
50 (du3HyecKue CBOMCTBA Bubmmorexa [IOK
' https://m.edso0.ru/2ce726f8
Tokcu4HOCTH PeHoa

51 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
¢dbeHomna https://m.eds00.ru/037ca5f9

59 Crioco0sl Mosty4eHus u bubmmoreka [JOK
npuMeHeHue (eHosna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemenue bubmuorexa [JOK

HKCIEPUMEHTAJIbHBIX 3aa4
no TeMe "Crupthl U heHosbr"

https://m.edsoo.ru/fd0ced09
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Cucrtematusanuus u

bu6nuoreka [JOK

54
0000111eH1Ee 3HAHNH 10 TEME https://m.edso0.ru/1810ch9b
AnbIeruasl ¥ KETOHBL:
AJIEKTPOHHOE CTPOCHHE
55 KapOOHUIBHON TPYMIIbI; bubmmoreka [JOK
TOMOJIOTUYECKUE PAJIBI, https://m.edsoo.ru/b139beaa
obmrast hopMyIia, H3o0Mepus U
HOMEHKJIATypa
AJBaerunsl 1 KETOHBI:
56 (du3HYECKHEe CBOWCTBA; bubmmorexa [TOK
’ https://m.edso00.ru/c887425c
peaKuy MPUCOCTHHCHUS
Peaknuu oxuciaeHus u
57 KauyeCTBEHHBIE PEAKIINU bubmorexa LOK
peak https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB
58 Crioco0bI mosTyyeHust bubnmnorexa [JOK
aJIBJIETUJIOB M KETOHOB https://m.edso0.ru/520d1c51
OHOOCHOBHBIC MTPE/ICITbHBIC
59 KapOOHOBBIEC KHCJIOTHI, bubnmnoreka [JOK
0COOEHHOCTHU CTPOECHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJTI
H3omepusa 1 HOMEHKIIATypa
60 Ka 6OI-£)OBLIX KHCIIOT nyp bubmmorexa [IOK
P . https://m.eds00.ru/700cc87b
¢uznueckue cBoiicTBa
XUMHYECKHE CBOUCTBA
61 IpeaeaIbHbIX OQHOOCHOBHBIX bubmorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
62 OcoOeHHOCTH CBOMCTB bubmuorexa [JOK

MYpPaBBUHOM KHCJIOTBHI.

https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

MHoroo6pasue kapOOHOBBIX
KHCJIOT

Oco00EHHOCTH CBOMCTB:
HETpeaeIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,

63 UKapOOHOBBIX bubmorexa HOK
FrKap ’ https://m.eds00.ru/83a08773
T'HJIPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIINX KapOOHOBBIX KHCIIOT
64 [TonsiTHE O MPOU3BOIHBIX bubmmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CrniocoObl mosryueHus u
65 MPUMEHEHHE KapOOHOBBIX bubmmorexa LOK
p P https://m.eds00.ru/7c065¢9d
KHUCIIOT
CnoxHbIe d(UPHL:
TOMOJIOTHUECKHIA psiI, oO1ast bubnnorexka HOK
66
bopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duznyeckue U XUMUYECKHE bu6nuoreka [IOK
cBoiicTBa 3(hupos https://m.edsoo.ru/ad6b94b2
Pemenue pacuérubix 3amau:
M0 YPaBHEHHUIO XUMUYECKOM
68 peakuu, Ha OTpe/ICIICHHE
MOJIEKYJISIPHON (OpMYJIBI
OpraHUYECKOro BElIeCTBA
[Tpaktuyeckas padota Ne 3.
bu6nmoreka [IOK
69 Pemenue

OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edso0.ru/486671fb
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o TeMe "KapOoHoBbIe
KucIOTHl. CrioxHBIE 2PHUpHI"

Kupsl: cTpoenue,

70 (bU3UYECKHEe U XMMUYECKHE bubmmorexa [JOK
. https://m.edso0.ru/al9c5b98
CBoOMCTBA (THAPOITH3)
OcoOeHHOCTH CBOWCTB
71 JKUPOB, COAEPIKALUX OCTATKH bubnunoreka IIOK
HEIIPEIEIIbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucaoT. JKupsl B mpupoe
Mpbuia Kak COJIM BBICIITUX
KapOOHOBBIX KUCIIOT, HX
72 Morolee aeicteue. [lonsitue bubmmorexa [JOK
https://m.eds00.ru/3c566565
0 CUHTETHYECKHX MOIOIINX
cpeactBax (CMC)
I'enernueckas cBs3b
73 YIJIEBOAOPOJIOB U bu6nmoreka [IOK
KUCIIOPOACOAEPKALINX https://m.edso00.ru/56790c96
OpraHNYeCKHX BEIIECTB
74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEAKIUN
75 CucremaTtuzauus u bubmuorexa [JOK
000011IeHrEe 3HAHUN I10 TEME https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTepUCTUKA
76 YIJIEBOJIOB U KilaccU(pUKaIus bubnmoreka [IOK

YIJIeBOJIOB (MOHO-, 1H- U
MOJIMCAXapHUIbI)

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

bu6mmorexa [IOK

" CBOHCTEA H HAXOAUICHHC B https://m.edsoo.ru/b4bdda2d
pupoJIe
[IpumeneHune TIHOKO3bI, €€

78 3HA4YEHUE B bubmuoreka [JOK
KU3HEAEATSIHHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuapl: caxaposa,

79 MaJIbTO3a U JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapUJIOB
[Tonucaxapuasl: CTpoeHUE

80 MaKpOMOJIEKYJI, Gpu3nIecKue bubmmoreka [JOK
A XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
IPUMCHCHUE

81 [TonsiTrie 006 UCKYCCTBEHHBIX bubnnorexka HOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha

82 ompeesieHre J0JIM BhIX0/1a bubnmnoreka [JOK
MPOAYKTA PEAKUUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKU BO3MOXKHOTO
CucremaTtuzanus u

83 00001IIeHNe 3HAHUH 110 Bubmrorexa LIOK

https://m.edso0.ru/08d4364c
pazneny
Konrponbnas pabora o teme
bu6nuoreka [IOK
84 "Kucnopoaconep:xamiue

OpraHUYecKue COeAUHEHUS "

https://m.edsoo.ru/42c6678e
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AMuHBI: Kinaccudukanus,
CTPOEHUE MOJICKYJI, 00TIast

85 bopmya, uzomepus bubmorexa LIOK
pMyIa, P, https://m.edsoo.ru/efa7ebca
HOMEHKJIATypa U (U3HIECKUe
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
anu(aTUIeCcKuX aMHHOB https://m.edso0.ru/1bc5cf80
AHWIMH: CTPOCHUE aHWIIVHA,
87 0COOEHHOCTH XUMHUUYECKUX bubnnorexa LIOK
o https://m.edso0.ru/39cd21f1
CBOMCTB aHWIMHA
CriocoObI mosTyueHus 1
88 IpUMEHEHHE aTn(aTHUECKUX bubmmorexa LIOK
p https://m.edsoo.ru/eal38763
AMUHOB
AMMWHOKHUCIOTBL:
HOMEHKJIATYPa U U30MEPH,
89 (1)H3Hq€CKHZI::)BOfICTBa ’ bubmmorexa [JOK
) https://m.edso00.ru/d1773e80
OTtaenbHbIC IPEICTABUTEIH O
AMUHOKUCJIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCIIOT, UX
90 OHOJIOTHYECKOE 3HAUEHUE bubnnorexa LIOK
https://m.edsoo.ru/77df705a
amuHokuciior. CuHTes u
THJIPOJTU3 TICTITHIOB
benku xax mpupoIHEIC
91 [IOJIAMEDBL; f pK Bl Bubmorexa IIOK
Pbl CTPYKTYP https://m.eds00.ru/429e9899
O€eJIKOB
92 XuUMHUYECKHEe CBOMCTBA bubmuorexa [JOK

0€eJIKOB

https://m.edsoo.ru/6237306d
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https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
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https://m.edsoo.ru/6237306d

A3oTcoaepxamnime

TeTePOIMKITHISCKIC

93 coeauHeHus. HyknenHoBbie bubmorexa LOK
KHCIOTHI: COCTAB, CTPOSHE I https://m.edsoo.ru/521d1431
OuoJiornyeckas poib
[TpakTrueckast padora Ne 4.
Pemenne

9 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubmorexa HOK
1o TeMe "A3oTCoeprKamIe https://m.edso0.ru/8e3c02d1
OpraHUYeCKue COeAUHEHUS "
[TpakTrueckast padorta Ne 5.
Pemenne

95 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubmorexa HOK
o Tene "PacHosHABAMIC https.//m.edsoo.ru/bde3fdf6
OPraHUYECKUX COCTMHEHUN"
Konrponbnas pabora o teme

96 "A3oTcoaepxaliue bubmmorexa [JOK
N — https://m.edso0.ru/ce561bc7
OCHOBHBIE TIOHATHSI XUMUHU
BBICOKOMOJICKYJISIPHBIX

97 COCIMHEHUIN U METOJIBI X bubmorexa HOK
CHHTE3a —TIONHMepH3ALIS 1 https://m.edso0.ru/7aa63ebd
TTOJTMKOHICHCAITUS

08 [TmacTmacchl. YTunusamus u bubmorexa [JOK
nepepadoTKa MIacTuKa https://m.eds00.ru/82242e0f
DnacToMephl: HATYpaJIbHBIHA

99 CHHTETUYECKHE KAydyKH. bubmorexa HOK

Pe3una

https://m.edsoo.ru/246103ec
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100

BonoxHa: HaTypaJIbHBIE,
HCKYCCTBCHHLIC,
cuHTeTHueckue. Ilomumepsl
CIELUAIBHOTO Ha3HAYEHHUS

bu6nmmoreka [IOK
https://m.eds00.ru/5963a601

101

[Tpaxtrueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4
o TeMme "Pacno3naBaHue
IUIACTMACC U BOJIOKOH"

bu6mmorexa [IOK
https://m.edsoo.ru/3aebd77a

102

O06o01menue u
CUCTeMaTH3alHs U3yUYEHHOTO
MaTepuaia 1o Teme
"BBICOKOMOJIEKYJIIpHBIE
coequueHus"

bubmuoreka [JOK
https://m.edsoo.ru/6a22bl1e8

OBILIEE KOJIMYECTBO YACOB
10 ITPOIT'PAMME

102



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

11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHBbIE
Ne Jlara nudposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue op
n/n Bceero u3yyeHusi ~ o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX s1IEP. 1 bubnmnorexka [JOK
XuMuyeckui 3neMeHT. M3o0ronsl https://m.edso00.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI0UYEeK 1 bubnmnorexa [JOK
aTOMOB, KBAHTOBBIC UMCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukamnms xumuaeckux 1 bu6nuoreka [IOK
3JIEMEHTOB (S-, P-, d-, f-3;1eMeHTHI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 110 1 bubnmnorexa [IOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
OJIeKTpOHHBIE KOH(HUTYpaAITHHA
S) aTOMOE BHGMGHTOB(bB OZII;OBHOM u 1 bubmmorexa LIOK
. https://m.edso00.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
5 DneKTpOHHBIE KOH(MUTYpAIIMH HOHOB. 1 bubnuorexa [JOK
DIIEKTPOOTPHULIATENTHBHOCTh https://m.edso00.ru/a0764b24
[Tepuonnueckuii 3aKOH 1
Ilepnonnueckas cucrema
bu6nuoreka [IOK
7 XUMHYECKHX daeMeHToB JI. W. 1
. https://m.eds00.ru/16957c01
Menpeneesa, CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
bu6nuoreka [IOK
8 XUMUYECKUX IJIEMEHTOB U 1

00pa3yeMbIX MU IPOCTHIX U

https://m.edsoo.ru/f8468927
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CJIOXKHBIX BEIIECTB I10 TPyITaM 1
nepuoaam

Cucrematuzanus U 00001eHuE

butmmoreka [JOK

9
3HAHUH II0 TEME https://m.edsoo.ru/8fad2942
Bunpsl XuMHYECKOU CBS3U.
Mexanu3mbl 00pa3oBaHus
10 KOBAJIEHTHOM ¢Bs13U. BogopogHas buGnnorexa LIOK
' P https://m.edso00.ru/5a8072af
CBs3b. MEKMOJICKYIIpHBIC
B3aUMOJICHCTBHUS
BatleHTHOCTE U BaJIEHTHBIE
1 BO3MOXHOCTH aTOMOB. CBS3b bubmmorexa [JOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edso00.ru/3d2ca093
WX TEOMETPUICCKUM CTPOCHHEM
[IpencraBiaeHuss 0 KOMIUIEKCHBIX
12 COEIUHEHUAX . COCTAB 1 bubmmorexa TTOK
' https://m.edso00.ru/8c66b12a
HOMEHKJIATypa
BemectBa MoneKynsspHOTO U
13 HEMOJICKYJISIPHOTO CTPOCHUS. THIIBI bubnmnoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEIIIECTB
[ToHsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 [IpencraBinesre 0 KOJUIOMIHBIX Bubmaorexa ITOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
VctuHHBIE pacTBOPHI: HACBHIICHHBIE
15 U HEHACHIIIEHHBIE, PACTBOPUMOCTD bubmmorexa [OK
» P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BhIpa)KE€HUS! KOHIIEHTPALU1 bubnmoreka [JOK

pacTBOpOB

https://m.edsoo.ru/328e653a
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Pemenne 3ama4d ¢ MCIIOJIB30BaHUEM

17 MMOHSATHUH "MaccoBas J0JII bu6nmoreka [IOK
pacTBOPEHHOTO BELIECTBA", https://m.edsoo0.ru/785e0ab4
"MoJsipHas KOHUEHTpaus'"

18 Knaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus u 0000IICHUE bubnuorexa [JOK
3HAHUM 110 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no temam
"Crpoenue atoma. [leproanueckuii

20 3akoH u [leprnonnueckas cucrema bubnmnorexka [HOK
XUMUYECKUX dyiemMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menneneena", "CTtpoeHue BemecTna.

MHuoroo6pasue BemecTs"
Krnaccudukanus XuMIIeCKUX
peakuil B HEOPraHU4eCKON 1

21 OpraHUYeCKOM XMMHUH. 3aKOH bubmuorexa [JOK
COXpAaHEHHUS MAcCChl BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXPAaHEHHUS U PEBPAIICHUS SHEPTUU
MIPU XUMHYECKUX PEAKITUIX
Tennoblie 3(h(HEeKThI XUMUYECKUX

22 peakmuii. TepMoxumMudeckue bubmmorexa [JOK

https://m.edsoo.ru/d1db86da
ypaBHEHHUS
Brruucnenust mo ypaBHEHUSAM
23 XUMUYECKUX PEaKIui U bubmorexa LHOK
https://m.edso0.ru/87b13954
TEPMOXHUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOM peakiinu, e&
24 3aBUCHUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u KaTaam3aTopbl



https://m.edsoo.ru/785e0ab4
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I"'omorennbie u r€TCPOrcHHLIC

25
peakuuu
[TpakTuyeckas padora Ne 1 o Teme
26 "Bnusaue pa3nudHbIX GakTOpOB HA bubmmorexa [JOK
P N P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKON peaKuu
97 OO6patumbie U HEOOpaTUMBbIE bubnmnorexka [JOK
peakunn. XUMUYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[TpakTuueckas padora Ne 2 mo Teme
08 "Bnusiaue pa3nudHbIX GakTOpoB HA bubnmoreka [JOK
MOJI0)KEHUE XUMHYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DNEeKTPOIUTUYECKAS JUCCOLIUAITHS.
29 CI/IJ‘IBHI;IC U ciabpie 3JI1[eKT (L)IJ'II/I’II:II)I bubmorexa HOK
p ’ https://m.edsoo.ru/5f766bdf
Crenenp aucconuaniu
Nonnoe npoussenenue Boabpl. Cpena
30 BOJIHBIX :CTBO oB. Bogopo HLII;I bubmmorexa LOK
A P POB. BOAROPOA https://m.edso00.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakuu,
31 MIPOTEKAOIINE B PACTBOPAX bubmorexa LHOK
P P P https://m.edso0.ru/09d5a9bd
ANEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XUMHYeCKUe peakiiy B pacTBOpax bubmmorexa LOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCAUTENEHO-BOCCTAHOBUTEIHHBIE
33 eakuuu. BaxxHeume OKUCIUTENN U bubmorexa HOK
peartyti. https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 Merto 37eKTpOHHOTO (3JIEKTOHHO- bubnmnoreka [JOK

HMOHHOT0) OanmaHca

https://m.edsoo.ru/fb691387
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35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB bubnmnoreka [JOK
BEIICCTB https://m.edso0.ru/93fh97d2

36 Pemrenne 3ama4 pa3inyHbIX THIIOB bubmmorexa [JOK

at p https://m.edso0.ru/5a859d16
37 Pemrenne 3ama4 pa3inyHbIX THIIOB bubmorexa OK
fad p https://m.edsoo.ru/5afa265d
Cucremaru3anusa 1 00001IeHne
38 3HAHUH 110 TeMe " XUMUUECKHUE bubmorexa [IOK
| https://m.edsoo.ru/c161eb85
peakuuu

39 KonTponbhas pabora no teme bubnmoreka [JOK
"Xumunyeckue peakuuu" https://m.edso0.ru/a8a0a930
ITonoskeHue HEMETAIIIOB B
Ilepuonnueckoii cucreme

40 XUMHYECKUX 3eMeHToB Jl. U. bubmuorexa [JOK
MeHnneneesa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHHUS X aTOMOB. Du3mueckue
CBOICTBA HEMETAILIOB
AnoTponus HeMeTauioB (Ha

41 npuMepe Kucaopoaa, cepsol, pochopa Bubmmorexa [IOK

pumMep POa, Cepel, p https://m.edsoo.ru/ef92c91c
U yTIepo/a)

42 Bogopon: monydenue, pusudeckue u bu6mmoteka [IOK
XUMHUYECKHUE CBOMCTBA. [ 'napuabl https://m.edso0.ru/0aa8f613
["anoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIOCOOBI OYYEeHHS, PUIUIECKUE U Bubnnorexa LIOK

M o https://m.edso00.ru/4e223795
XAMHYECKHE CBOMCTBA
I'anorenoBonopoasl. Baxunenmme
bu6nmoreka [IOK
44 KHCJIOPOJICOACPIKAIITNE COSTUHECHHUS

TraJIOTCHOB

https://m.edsoo.ru/6b3255e6
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JlaGopaTopHble U TPOMBITIICHHBIS
CTIOCOOBI TIOJYYCHHUS TaJIOT€HOB.

bu6nmoreka [IOK

45
IIpuMeHeHue rajJoreHoB U ux https://m.edsoo0.ru/6971aca4
COEMHECHUI
[TpakTrueckas padota Ne 4. Permenue
46 IKCIIEPUMEHTAILHBIX 33124 10 TeMe bubmmorexa [TOK
" P | https://m.edsoo.ru/8b26fecd
l"anmorensl
Kucnopon: naboparopusie u
MIPOMBIIIIEHHBIE CTIOCOOBI
47 noytydeHus1, GU3n4IecKue u bubmmorexa [JOK
y ’ . https://m.edsoo.ru/c8abc36a
XxumMudeckue cpoiictpa. O30H.
IIpuMeHeHne KUCIopoaa 1 030Ha
bu6nmmorexa [IOK
48 O
KOMABRL 1 TICPOKCHART https://m.edso0.ru/5c8816a0
49 Pemenwue 3a1a4 pa3InIHBIX THTIOB Bubnmorexa [IOK
AP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B TIPUPOJIE,
50 cn§c06bl nonﬂ YCHHUSI ;H;:/mz::cxne u bubmmorexa [JOK
Y L https://m.edsoo.ru/46afael6
XUMHUYECKHE CBONCTBA
bu6mmorexa [IOK
51 CepoBoa0opo/, C
POBOAOPOA, CYTbpHAL https://m.edso00.ru/7¢875999
Kucnoponcoaepkaume coeTuHEHUS
52 cepsl gczcl)6eII[{le)CTEI CBoﬁCTI; CepHOM bubmorexa HOK
PEL P https://m.edso0.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue
53 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubsmorexa HOK
" P < ,I,[ https.//m.edsoo.ru/Oafb05e4
Cepa u e€ coequHeHUs
54 A30T: HaX0XKJIEHHE B IPUPOJIE, bubnmoreka [JOK

CrocoObI OyUYeHUs!, PU3NYECKUE U

https://m.edsoo.ru/badd2255
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XUMHUYECKHE CBOMCTBA. AMMHAK,
HUTPUJIBI

Kucnopozaconepxamiyie coeTmHEHUS

bubmmorexa [JOK

55 . Oco0 i
o UCO CHIOCTH CROHETE https://m.edsoo.ru/e2965afe
a30THOM KHUCJIOTHI

56 IIpumeHeHue a30Ta u ero bub6nmoreka [IOK
coeMHEeHUI. A30THBIC yI00peHuUs https://m.edso0.ru/129f5059
docdop: HAXOKICHUE B IPUPO/IC,

57 CIIOCOOBI TOJTyYeHHUsI, PUBHUECKHE U bubnmoreka [JOK
xumudeckue cporictBa. dochubr u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuanl docdopa,

58 (bocq)f[) c(cl)) e(bmz ne kuciotel. Conun bubmorexa HOK

peoieprai ' https:/m.eds00.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Tpumenenne dhocdopa u ero bubnnorexa HOK
coenuneHuii. DocopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padora Ne 6. Permenue

60 IKCIIEPUMEHTAILHBIX 3324 110 TeMe bubmorexa HOK
" P 8 " https://m.edso0.ru/8175ac3f

A3zot u pochop u ux coeguHEHUS
Yraepoa: HaXOXKIECHHUE B IPUPOJIE,

61 aJJIOTPONHbIE MOU(DUKALIUY; bubnmnorexa [HOK
(bU3UYeCcCKre U XMMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
PUMEHEHHE
Oxkcup yriepoaa(ll), oxcu

62 rJie I([)ya(l\l;)) ; F(O.H)LHaH KJI:/[ICHOTa u bubmorexa HOK
yHIepoa Y https://m.edso0.ru/dba58adf
e€ conmm

63 Pemenue 3a1a4 pa3muyHBIX THIIOB Bubnmorexa [IOK

https://m.edso0.ru/6029b609
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Kpemuuii: Haxok1eHue B IPUPOJIE,

64 CTIIOCOOBI OYYCHHS, PUINIECKUE U brbmmorexa LOK
Y L https://m.edso00.ru/143558ab
XUMHUYECKHUE CBOKCTBA
65 Oxcup kpemuusi(1V), kpeMHueBas bubnuorexa [JOK
KHCJI0Ta, CUITNKATEI https://m.edso0.ru/3170e7b1
IIpuMeHeHne KpeMHUS U €r0o bubnnorexa HOK
66 coenunenuii. CTEKI0, ero https://m.edso0.ru/393cdacO
MOJYy4YE€HUE, BUIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenuve 3a1au pa3auvHbIX THIIOB bubmmorexa [JOK
AP https://m.edso00.ru/b624f801
68 CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HaHui no teme "Hemerambr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota o teme bubnuorexa [JOK
"HemeTramner" https://m.edso00.ru/d0484c76
70 AHanu3 pe3yJbTaToB KOHTPOJIBHOM bubnmnorexa HOK
paboThI, KOPPEKIIUS OMIHUOOK https://m.edso00.ru/2b7e9510
[TonoxeHne MeTaIoB B
[Tepuonuueckoit cucreme
7 XAMUYECKHUX DJIEMECHTOB. bu6nuoreka [IOK
Oco0eHHOCTH CTPOCHUS https://m.edso00.ru/9839c16¢c
ANEKTPOHHBIX 000JO0YEK AaTOMOB
METaJJIOB
OO6mume guznueckre CBOMCTBA
72 MetaiuioB. [I[puMeHeHne MeTaIoB B bubmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnuorexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872e3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

butmmoreka [JOK

74 Pemenue 3aga4 pa3auyHbIX TUIIOB httns://m.edsoo.ru/e3de37b6
DIEeKTPOXUMUUECKUN P
75 HanpspkeHud MeTtaioB. O0ume bubnnorexa LIOK
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOJTYUYEHUS] METAJIOB
OO6m1as XxapakTepHUCTUKA METAIIIOB
|A-rpynmsl [lepuoanyeckoii cuctemMsl
76 XUMHUYECKHUX dJIEMEHTOB. HaTpuit u bubnuorexa [JOK
KaJIMii: moiyyeHue, Gu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COETUHEHUN
OO01mas XxapaKTepuCTHKa METAJIIOB
IHA-rpynme! [Tepuonnueckoit
CUCTEMbl XUMUYECKUX SJIEMEHTOB.
77 Marnuii 1 KaJaplui: OIy4YeHue, bubmmorexa LIOK
g https://m.edsoo.ru/7¢c3e49c0
du3nYecKre U XUMUICCKUE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COE€IMHEHUN
78 JKécTkocTh BOIBI U CIOCOOBI €€ bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnoMuHUH: TIonyueHue, pu3ndeckue
79 1 XMMHYCCKHE CBOMCTBA, bubmorexa [JOK
https://m.edso00.ru/0e79b266
MpUMEHEHNE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUAPOKCHUIA aJIFOMUHMS, bubnumoreka [IOK
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4 pa3inyHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[IpakTuueckas padbora Ne 7. Pemenue

bu6mmorexa [IOK

82 SKCIIEPUMEHTAJIBHBIX 33124 110 TEME
" P 8 " https://m.edso00.ru/27a4af43
MerTaisl TIaBHBIX TTOATPYIT
OO611as XxapakTepHUCTUKA METAJIIOB
83 no6ounbIX noarpynn (b-rpymnm) bubnmoreka [JOK
[Iepnonnueckoil cucTeMsl https://m.eds00.ru/610d7431
XUMHUYECKHX DJIEMEHTOB
du3znyecKre 1 XMMUYSCKUE CBOMCTBA
84 XpoOMa 1 €ro COEIUHEHUN, UX bubnnorexa LIOK
p ’ https://m.edso0.ru/9911bef3
MIPUMEHEHHE
Baxwueiimme coelMHEHU MapraHia.
85 IlepmaHnraHat Kanms, ero bubmorexa [IOK
p > https://m.eds00.ru/039d69c8
OKHCIIMTEIIbHBIC CBOHCTBA
du3nyeckue ¥ XMMHUYECKIE CBOMCTBA
86 JKeJe3a B €ro COCTMHCHHIA. bu6nuoreka [IOK
[TonydyeHue 1 MpUMEHEHNE CILUIABOB https://m.edso0.ru/1b7f8741
Kelesa
du3nyeckue ¥ XMMHUYECKIE CBOMCTBA
87 MeIH U €€ COeUHEHNI, X bubmmorexa TIOK
’ https://m.eds00.ru/2bc0f954
MIPUMCHEHUE
dusznyeckre 1 XMMUYSCKUE CBOMCTBA
88 [IMHKA U €r0 COeIUHEHHUH, NX bubnuoreka [JOK
IpUMEHEHHE. [ MIpOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IMHKA
[TpakTuaeckas padborta Ne 8. Pemenue
bu6nunoreka [IOK
89 HKCIIEPUMEHTANBHBIX 3a7a4 M0 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtasuipl TOOOYHBIX TTOATPYIIIT
butmmoreka [IOK
90 Pemrenue 3a1a4 pa3nuyHBIX THIIOB

https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

O06001IeHNE U CUCTEMATU3 AL

91 M3YYEHHOTO MaTepuaa 1o Teme bubmorexa LHOK
" Y " P https://m.edso00.ru/e91fe975
Meraisl
92 KonTponbhas pabora o teme bubnuorexa [JOK
"Meramnsr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yJbTaToB KOHTPOJIbHOM bubnmnorexka [JOK
93
paboThI, KOPPEKIIUS OIIUOOK https://m.edsoo.ru/9ebff2fd
Pounb xumuu B obecrieueHUn
04 YCTOMYHMBOTO Pa3BUTHUSA bubnmoreka [JOK
yesoseuecTBa. [IoHATHE 0 HAyYHBIX https://m.edso0.ru/080fe1f0
METOJIaX MCCIICIOBAHUS BEIICCTB
HayuHble NpUHIMITBI OpraHU3aIiu
95 XUMHUYECKOIO MPOU3BOACTBA. bubnuorexa [JOK
[TpombIniIeHHBIEC CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYCHUST BAKHEHIIINX BEIIECCTB
XuMHYeCcKoe 3arpsi3HeHHE
96 OKPYIKaIOIIECH CPEeJIbl U €ro bubmorexa HOK
by Ter epes https://m.edso0.ru/9f11bf51
MOCIIEJICTBHS
97 XuMHSI ¥ 37J0POBbE YEITOBEKA. bubnmnorexa [JOK
JlekapcTBEHHBIE CpEICTBA https://m.edso00.ru/a6552721
Xumus numy. Pons XumMun B
98 o0ecreyeHny MUIIeBOn bubmmorexa LOK
B https://m eds00.ru/1f7b5bd2
0€30MacHOCTH
99 KocMmernueckue u napproMepHbie bubnmnorexka [JOK
cpeactsa. beitoBas xumust https://m.edsoo.ru/da42d5a9
XuMUS B CTPOUTENBCTBE.
. butmmoreka [IOK
100 Baxnelmme cTpoUTEIIbHBIC H

KOHCTPYKIHMOHHBIC MaTCPHAJIbI

https://m.edso00.ru/61e69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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XUMHS B CETHCKOM XO3SIUCTBE.

bu6mmorexa [IOK
101 Oprannueckue 1 MUHEPAJIbHbBIE 1 https://m.edsoo.ru/fd39587d
yAoOpeHus
CucremaTtu3anus u 06001IeHNE bubnuorexa [JOK
102 . 1
3HaHUH MO TeMe https://m.edso00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus, 10 knace/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe obiectBo «M3aarensctBo «IIpocBemienue»

* Xumus, 11 xknace/ T'abpuensa O.C., OctpoymoB N.T'., Cnagkos C.A.,
JIéBKUH

A.H., Axunonepnoe o6mectBo «M3natensctBo «IIpocsemnienne»

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJIA
INa6puensn, O. C. Meroaundeckoe rnocooue Xumus 10 kinacc
I"abpuensn, O. C. Meroaundeckoe mocooue Xumus 11 kimacc
http://festival.1september.ru/

http://www.uchportal.ru/

http://pedsovet.org/

http://www.proshkolu.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/collection
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