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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepaibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus Y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsxenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIu(dPEepeHIIMPOBAHHOTO,
npo@uIbHOrO OOy4YeHHs, MPU3BAHO OOECHEYUTh OO0IIEOO0PA30OBATENBHYIO U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K OBICTPO MEHSIOUIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON M3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00YUAIOIIUXCSl CPEACTBAMU TMIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KOTopas npeaycMaTpuBaeT
OTpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHMUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €TI0
XapaKTEPHUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEILHONW OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBACT WHBAPHAHTHOE MPEIMETHOE COJep)KaHHe, 00s3aTeIbHOE
I U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiei, mnpeaycMaTpuBaeT



pacupenesieHne M CTPYKTYpHUPOBAaHHE €ro II0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOT0 BpeMEHH, PEKOMEHIyeMOTO JJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTHUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJ€HHOM YPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXe € YYETOM OCHOBHBIX BHJIOB
yueOHO-IT0O3HABATENbHbIX  AEMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMHu YCTaHOBJIEHHOM MporpaMMoi 110 XMMHHU 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOZMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs O0yUeHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
mudepeHIupoBaHHOTO OO0yUYEHMsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUsl HANpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCAEAYIOIIUM 3TAlOM MOJIYYEHHUS] XUMUYECKOT0 00pa30BaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOTO 00pa30BaHus.
B 31011 CBSI3M M3ydyeHue npeaMera « XuMHUsh» OpUEHTHPOBAHO TPEUMYIIIECTBEHHO HA
pacliMpeHre M YIUIyOJIEHHE TEOPETUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4JaronMxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEro TIOJMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusix mnpodeccuoHanpHoro ooOpasoBanus. Hapsgy ¢ stum, B cBere
tpeboBannit ®PI'OC COO Kk miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (popMupoBaHHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbBIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.



CocTaBisOIKUMH NpeaMeTa «XUMHUS» HA YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOTro U yriryOiIEHHOT0 YpOBHEN
U3Yy4YEeHUS IpeIMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT ONpElNEIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTH
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOJIeHUs PEeACTaBICHUI O CTPOCHUU
BEILIECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
PHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB pEAKUUU AOMOIHIETCS
(GopMUpOBaHHEM TMPEACTABICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIIPOcaM 00 3JIEKTPOHHBIX 3P PeKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIep KaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OIpeeaEHHOro npoduiis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOmIel cucTteMe MNPEeAMETHBIX 3HAHU)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJelaH Ha OOIIHOCTh METOAOB TO3HAHHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUs
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM MpeAMeTa ISl KJIACCOB XUMHKO-
ouonornyeckoro npoduist OONBLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTB JiJIst 00J1€€ 00CTOSITENIbHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aly KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYIIHOCTU HPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX € Y4YEOHBIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopa3oBanus (Ha 0a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa MPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B oOOecreueHUu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOlseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIEH KyJbTypbl UEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIBHBIX
MOHATHUM, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30IMaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JIEATEIBHOCTH YeJOBEKa, CBA3AHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOeHre MpeCTaBICHUH 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JEATETLHOCTH U MMOBCETHEBHOM KU3HHU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPH H3YYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKIAEHHOCTH B II0O3HABAEMOCTHU SIBJICHUM TIPHUPOJIBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeYeI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTCILICKTYATBHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOyuaromuxcs, (GopMHpOBaHHWE Y HHUX CO3HATEIBLHOTO
OTHOIIICHHS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE DKOJOTHYECKOU KYJIBTYPhI, TPHOOpETECHUE ONbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OOmIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHUS XUMHH Ha yTITyOJIEHHOM
YpOBHE cpeaHero ooiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelnto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbIN). TUIBl MEpEeKpbIBaHHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P (HEKTH B MOJIEKYJIAX OPraHMYECKUX COCTUHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBumanbHbie Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyIfiMBaHWE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNErUAPUPOBAHUS, IUKIN3ALUHU, TUPOJIN3a, KPEKHUHTa, ropenus. IIpencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHMSI U XUMUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIAH, IUKIO0YTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aALIMS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHHMs, 3aMEIICHHUS B O-II0JOKEHUE IPU JIBOWHOW CBS3M,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COMPSKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. [lonumepusanus conpsykEHHbIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaniel yriepoaa. Puznyeckue CBOICTBA aJIKMHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUN IIPUCOCANHEHM, TUMEPU3ALIMU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIOCOOBI MOJYyYEHUS U TPUMEHEHHE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psii apeHoB,
obmtast popmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHW NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaaUKaAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIi yroas u nmpoAyKThl ero nepepadorku. CrnocoOsl nepepaboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHH), PUDOPMUHT, MHPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsatue 0 METAIIIOOPTraHUYECKUX COECTMHEHUSX. Hcnonp3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAIllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOAOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepojia ¥ BOAOPO/ia B OPTaHMYECKUX BEUIECTBAX, OJYUEHHUE STUJICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKomyeHUE C¢ koyuekiusaMu «Hedts» u «Yromby, ¢ odpasmamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE cHUpThl. CTpoeHHE MOJIeKyn (Ha MpuMepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMyna, H30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKME CBOMCTBA: pEaKIUU 3aMEIICHUS, JAETUAPATALUHA, OKHCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTU PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAUECTBEHHAs! PEaKIisi Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOro siapa. dusmyeckue cpoicTBa PeHosa. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoua.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN PUCOETUHEHUS.
OxkucieHue alublIeTuJ0B, KAYECTBEHHBbIE peakiuu Ha aubaerujabl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BOmoponHble CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C Y4acCTHEM YTIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KuciaoTbl. CriocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUECKUE U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HETpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yrieBoaoB. Kinaccudukaius yriaeBoaoB (MOHO-, Tu-
U mojucaxapubl). MoHocaxapuabl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOKMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue ToKo3bl, €€
3HAYECHUE B KU3HEAECATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaroe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJEKyJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCIIepUMEHTAIbHBIE METOJbl W3Y4YEHHsS BEHIECTB M HUX MOpEeBpalICHUN:
PaCcTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius rmutepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckre CBOMCTBA pacTBOpa YKCYCHOW KHUCIJIOTBI, B3aUMOJAEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel u  (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxkale OPraHnvecKne coeJuHeHUsl.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMAHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUs, HOMEGHKJIATypa U (hU3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJCHCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psigaa. CTpoeHUe aHWJIWHA.
B3aumHoe BiMsHHE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHWIUH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lojydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuN, OOpa3oBaHWE TENTUIHOM CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OCJIKOB: THAPOIU3, IEHATypalusi,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peEIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYeCKUX
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTamueHOBBIN, XJIOPONPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIALLIME OJMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (OpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJECHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3MYECKHUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, JKUPBI, HYKJICHHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONAEMbI€, TOILIIUBO.
TexHoysorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHWS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH H
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MUTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucCTeMbI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTrUs U JJIUHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBsa3u. BonoponHas —CBA3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHbix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS! U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTanTa
XUMHYECKOT0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass aucconmanus. CuibHble MW Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalIU3aToOpa, MOJECIU
KPUCTALUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, U3YUYEHUE BIIMSIHUSA PAa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandeckoi cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckvue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ npuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOpOAbI. BaxkHeuIe KUCI0OpOaCOaEpKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCHUIBI.



Cepa. Haxoxaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHe u
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepoi(1V), oxcua
cepsi(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHenune azoTta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CnocoObl MONMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDPHUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMuusi(1V), KpemHHEBash KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoandeckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrue
dbusndeckue cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAZl  HampspkeHu  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUs, MMUPOMETAIUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AJroMuHU: nosydeHue, (pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi  xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxwneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xene3a(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne Kenesa u
€ro CIUIaBOB.

Ou3nyecKne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHune
[IAHKA U €TI0 COeINHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJICWCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE ILIMHKA U JKeJie3a C PacTBOPAMHU KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (pochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanus. Hayunsie
MPUHIUIBI OPTaHU3alNN XUMHYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIICCTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHBIE CMIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbl U €ro nociencTsus. Poibs xumun B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBumna
0€30IacCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrue 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACcCE UM 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BENIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUHU, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHONM MAcCOBOMl JOJIel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOJM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BbIXO/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OoCyIIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIaCCU(PUKAILNS, EPUOAUUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJICANIbHBIA ra3, (PU3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIIECTB M TOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHHCKON TPaXTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHUSA IMpeaMeTa «XUMHUSD»  OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaromnmxcs B MPOLecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YYCOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBAPHIICH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHMS TOCICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl 1LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOJIIOJIeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHBHOTO M  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YHUCJIC Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOISIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPaeKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIB30BAHUS JOCTWIKEHUW XUMUHU IS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOTH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILATH UX;

HAJIM4HsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKAaTHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYyXKaroIleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
LIMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOW HAIIPABICHHOCTH U BaXKHOM POJIM B CO3/IaHUA
HOBOW 0a3bl MaTepUalbHON KyJIbTYypbl, B pELIEHUU TJ0O0ANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEJMIIMHBI, OOECIEUCHHH YCIOBUI
YCIIELLIHOTO TPYZa U SKOJIOTUYECKU KOM(POPTHON KU3HH KaKJOTO WJIeHa 00IECTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJIbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeCa K NO3HAHUIO, UCCIIE0BATEIbCKOMN NESTEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHHUIO |
caMo00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B paziMyHbIX cepax mpodeccuoHanbHOU
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MPOrpPaMMBbI M0 XMMUHU HA YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHSATHS, OTPasKaIOLIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(PHUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD OOyJarOIIIXCS WCITI0JIB30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHre JeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUUYECKON peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/iad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs1 BBIABICHHS XapaKTEPHBIX TPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0BAHNUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POJAEIaHHON paldoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3aa4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HAy4yHO-
NoMmyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh UH(DOPMALMIO Pa3IMYHBIX BUIAOB U (PopMm
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU paboTe ¢ XUMUYECKOM
uHbOpMaIel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CY)IaeMOM TeMbI B X0JI¢ TUAjIoTa U/Uiu
JUCKYCCHH, BBICKA3bIBATh UIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIHHO WJIM COBMECTHO CO CBEPCTHUKAMU TTPH BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBaTh Ipe/jlaraéMblii alroput™M JEHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aJ7ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT ClieuupruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4EHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SHEPreTUUECKON U
MUIIEBOM 0€30IMacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieuyeHun palMOHAIBHOTO
IPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUN AJIIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GQyHKIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEaKIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3dexTi, opueHtantsl | u |l pona);
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JEATEIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMHUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHMYECKUX COCAUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISAITh YPAaBHEHHS] XMMHUYECKUX PEAKIMl M PacKpbIBaTh MX CYIIHOCTD:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB AJIS WILTIOCTPALUU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMU: YCTAaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIBHBIE HA3BaHWS IJIA OTICIIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, AIbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3HUECKUE
U XUMHYECKHE CBONCTBA THUIUYHBIX TMPEACTABUTENICH Pa3IMYHBIX KIIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- W  MOJIKCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKHX pEAKIUHA C HCMOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHU4YE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
¥ TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), CIOCOOKI €ro MePepadoTKH U MPAKTUIECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NEeSTEIbHOCTH — aHaJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUMHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUsI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO MOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
WCITOJIb30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaMm
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATh
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TJIAaHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBHUS Ha KUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIL30BaHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YElIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, SIPO aTOMa, H30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIHBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMUUECKON pEAKIIUHU, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABIECHUSI O CTPOCHUU
BEIIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOPMHUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKUE PEAKIIMHU MO PA3IMYHBIM MMPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTEleHEen
OKHCIICHUSI JJIEMEHTOB, OOpaTMMOCTH, YYaCTHUIO KaTajau3zatopa H Apyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS KJaccu(pUKaluu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa [l
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB Y MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckont  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHbIC
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWd  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUSA );



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO00pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMX MECTO B TIPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuu; 3HA4YECHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEAKINK;, 00bEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKACHNE KaUueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPE/EICHNE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawiely u  «Hemeramisy) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOpMYyJIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOIIIOIATh MTPaBUJIa TIOJIb30BAHUS XHMUIECKOM
nocyol u j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

chOpPMHUPOBAHHOCTh YMEHUMN: OCYHICCTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoil uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUCCKYIO HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeEM nudgpoBbIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoMa. [leproanyeckuii 3aKoH
11 u [leproandeckas cucTeMa XUMHUYECKHX 9 bubmorexa LHOK
' pHOA https://m.eds00.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubmmoreka [JOK
' BEILECTB https://m.edso00.ru/2dd57f24
bubnunoreka LIOK
13 AMMIHECKIC Pkt 19 L 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
bubmmoteka IIOK
21 Hemeraet 31 L 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
22 Merant 23 L 2 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumus 4 Xu3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 6 but6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 6




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HMara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
1 MPEACTABICHHUE O 1 bubmorexa LOK
pedl https://m.edso00.ru/3686e6f5
MHOT000pa3uH OPraHnIeCKUX
COCTMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
2 ]3:)3613)1( él({Hoe COCTOSIHHSI) 1 brbmmorexa [TOK
YA ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOXHOCTH
aToma yriepojaa
XuUMHUEecKas CBA3b B
OpraHUYECKUX COCTUHEHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmorexa HOK
N p https://m.edsoo.ru/8d39f5c8
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHNYEeCKUX COETUHEHUH A 1 bubnnorexa LIOK
P ' https://m.eds00.ru/9e595ch8
M. bytieposa
Buael nzomepun:
5 CTPYKTYpHas, 1 bu6muoreka [JOK
MIPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661

OneKkTpoHHbIE AP PEKTH B




MOJIEKYJIaX OpTaHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCU(PUKALINH U

6 cUcTeMaTH4ecKas bubmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peaxuuii B bubmuorexa [JOK
OpraHN4eCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u bubmuorexa [JOK
00001IIeHIE 3HAHMI 110 TeMe https://m.edsoo.ru/87a37cab
AJNKaHbI: TOMOJIOTHYCCKUN
psia, obmas popmyia,

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

10 dusnueckne U XUMUYECCKHE bu6nuoreka [IOK
CBOMCTBA aJKaHOB https://m.eds00.ru/3137711c
Haxosx/ieHne aakaHoB B

1 npupoje. Criocoobt bubmmoreka [JOK
IIOJy4YE€HUS U IPUMEHEHUE https://m.edso0.ru/259b0a5b
aJKaHOB
[{uknoankaHbl: o0mast
¢dbopMyIa, HOMEHKIIaTypa 1

12 HU30MepHsi, 0COOEHHOCTH bu6nuoreka [IOK

CTPOEHHUSI 1 XUMUYECKHUX
CBOMCTB, CIIOCOOBI OJTyYEHUS
U IpUMEHEHUe

https://m.edso0.ru/156730d2




Pemenue pacuérHpIX 3a1a4 Ha
OIIPEIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIIECTBA 110 MACCOBBIM

bu6nuoreka [IOK

13 JIOJISIM aTOMOB 3JIEMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJIALIUX B €r0 COCTaB.
CucremaTtu3zanus u
0000111eHNE 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE
14 Y TIPOCTPAHCTBEHHOE bubmorexa LHOK
https://m.edsoo.ru/273b0ale
CTpOCHHE MOJIEKYII.
CtpykTypHast ¥ IUC-TPaHC-
M30MepUs aJIKEHOB
duznyuecKnue 1 XUMHYECKHE
15 cBolicTBa ankeHoB. [IpaBuio bubmmorexa LOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHUS U bubmuoteka [JOK
IIPUMEHEHHE AJIKECHOB https://m.eds00.ru/665dc058
[IpakTuueckast pabora Ne 1 mo
17 teme "lloydenue 3TuiIeHa 1 bubmmorexa LOK
_ https://m.edsoo.ru/0941eed8
M3y4eHHUE €r0 CBONCTB
Pemrenue pacu€THbIX 3a1a4 HA
18 onpeIelIeHUE MOJIEKYIISIPHOU bubnmoreka [JOK
(hOpMyIIbI OPraHuYEeCKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AnKaaueHbl: CONpsKEHHBIE, bu6muoreka [JOK

HU30JIMPOBAHHBIC,

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




KyMYJIUPOBaHHBIC.
Oco0eHHOCTH HIIEKTPOHHOTO

CTPOCHHS
20 XUMHYECKHE CBOMCTBA bu6nuoreka [IOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
21 CriocoOsI MoJTydeHust U bubnmoreka [JOK
MPUMEHEHUE AJIKAJTUCHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
29 HOMEHKJIaTypa, JIEKTPOHHOE bubnmnoreka HOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJICKYII,
(busnueckue cBoicTBa
93 XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
AIIKMHOB https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7blc48da
25 CriocoObl TTOTy4eHHS U bubmuotexa [JOK
NIPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
26 YpaBHEHHUIO XUMUYECKOM bubmmorera LOK
https://m.edsoo.ru/5db8e526
peaknuu
CucremaTtu3zanus u
27 .
00001IeHNE 3HAHUM 10 TEME
ApeHBbI: TOMOJIOTHYECKUHN PsIJI,
08 obmas popmyna, bu6muoreka [JOK

HOMEHKJIATypa. JIEKTPOHHOE
U IPOCTPAaHCTBEHHOE

https://m.edso0.ru/a92a7094




29

CTPOSHHE MOJICKYJ O€H30J1a U
TOJyoJIa, UX (PU3UYECKUE
CBOICTBa

XUMU4JeCcKHe CBOMCTBA
apPEHOB: PEAKIIUU 3aMEIICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/a44alae4

30

XHUMHYECKHE CBOMCTBA
apeHOB: PeaKIuu
MIPUCOCTMHECHMS, OKHCIICHHE
rOMOJIOI'0B O€H301a

bubnnoreka IIOK
https://m.edsoo.ru/a44alae4

31

32

33

34

OCo00EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacy€THpixX 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHYECKOTO
BEIIECTBA

CriocoObl nostyueHust u
MIPUMEHEHUE apEHOB
I'eneTndeckast CBSI3b MEXKIY
pa3IMYHBIMU KJlaccaMu
YTJIEBOJOPOAOB

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

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

bu6nuoreka [IOK
https://m.edsoo.ru/6f717d09

35

Pacuétel no ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaTH3anys u
000011IeHEe 3HAHUH 10 TEME

36

37

[Ipuponnsiii ras. [lomyTHeie
He(TsAHbIE ra3bl

KameHHbI#1 yronb U MpoayKThl
ero nepepaboTKu

Bbubnuoteka LIOK
https://m.edso0.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MPOAYKTOB MepepabOTKH
HepTH

['eHeTHuecKas CBSI3b MY
Pa3IMYHBIMH KJIACCAMU
YIIEBOJOPOIOB
["anoreHonpou3BoIHBIC
YIJIEBOOPOJIOB: 3JICKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIeHUs rajioreHa

JeiicTBue 1menouei Ha
raJIOTCHIIPOU3BOIHBIC.
BzaumopeiictBue
JIUTaJI0T€HAIKAHOB C MarHUEM
U [IHHKOM

Cucrematuzanus u
00001IeHHE 3HAHUH 10
pazneny "YrieBogopoasl"

bu6nmoreka [IOK
https://m.edsoo.ru/21f9de78

bubnnoreka IIOK
https://m.edsoo.ru/82b4d759

bu6mmoteka [IOK
https://m.edso00.ru/20e89f22

43

KonTponbhas pabota no teme
"Yraesogopobr"

bu6mmoreka [IOK
https://m.edso0.ru/95c9e298

44

[IpenensHbIe OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUHA
psn, obmas hopmyIa,
CTPOCHHUE MOJICKYIL,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHAE CBOMCTBA

45 MpeACIIbHBIX OJTHOATOMHBIX bubmorexa LHOK
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl motyueHus: u
46 MIPUMEHEHHUE OJHOATOMHBIX bubmorexa LHOK
P A https://m.eds00.ru/484100000000000
CIUPTOB
[Tpocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MEpPUS, bubnnoreka IIOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaromMHsble€ CIIMPTHI:

STUJICHIJIUMKOJIb U TJIULEPHUH, bubmuorexa [JOK

48
X QU3NYECKUE U XUMHYCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoObl mostyueHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa LHOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (du3nyeckre CBOMCTBa bubmmorexa [JOK
' https://m.edso00.ru/2ce726f8
ToxcuyHOCTH PeHOIIa

51 XuMuYecKrue CBOMCTBA bu6nuoreka [IOK
denona https://m.eds00.ru/037ca5f9

59 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
npUMeHeHue peHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenne bu6nuoreka [IOK

AKCIIEPUMEHTAIBHBIX 3a7a4
o Teme "CrupTsl U HeHOTBI"

https://m.edsoo.ru/fd0ced09




Cucremaruzanus 1

bu6nmoreka [IOK

54
000011IeHNEe 3HAHNH 10 TEME https://m.edso0.ru/1810cb9b
ANbIeruasl 1 KETOHBI:
AJIEKTPOHHOE CTPOCHUE
55 KapOOHWJIBHOU T'PYIITIHI; bubnmnoreka HOK
TOMOJIOTUYECKHUE PSAIBI, https://m.edsoo.ru/b139beaa
obmrast popmyra, U30MEpHs U
HOMCHKJIATypa
ANbIeruasl 1 KETOHBI:
56 (hu3UYecKue CBOMCTBA; bubmorexa LHOK
’ https://m.edso0.ru/c887425c
peaKIyu MPUCOSTUHEHUS
Peaknuu oxkucieHus u
57 KauyeCTBEHHBIE PEAKIINU bubnmorexa IOK
peakit https://m.edsoo.ru/a393baa9
aJIbAETUI0B U KETOHOB
58 Crioco6bl moTy4eHust bubmuorexa [JOK
aBLIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHEIE MpEAETbHBIC
59 KapOOHOBBIE KUCIIOTHI, bu6nuoreka [IOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3oMmepus 1 HOMEHKIIaTypa
60 Ka 601?01351)( KHCJIOT I/IXyp bubnnorexa LIOK
p 7 https://m.eds00.ru/700cc87b
¢u3nueckue cBoiicTBa
XHUMHUYECKHE CBOMCTBA
61 IpeaeabHbIX OJHOOCHOBHBIX bubmmorexa TIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIOT
62 OcoOeHHOCTH CBOKCTB bubnuotexa [JOK

MYPaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71




MHoroo6pa3ue kKapOOHOBBIX
KHCIIOT

Oco0OEHHOCTH CBOMCTB:

HCIIPCACIIBHBIX U
ApOMaTHYCCKUX Kap6OHOBI)IX,

bu6nmoreka [IOK

63 0
JIMKAPOOHOBDIX, https://m.edso0.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT
64 ITonsiTE O TPOU3BOIHBIX bubnmnoreka [HOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
Crioco0pl mostyueHus u
65 MIPUMEHEHHUE KapOOHOBBIX bubamorexa LOK
p p https://m.edsoo.ru/7c065¢c9d
KHUCJIOT
CrnoxHble 3¢upsbl:
TOMOJIOTUYECKHH psiJl, oO1as bubmmoteka [IOK
66
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnueckre U XUMUYECCKHE bu6nuoreka [IOK
cBOICTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHpix 3a1ay:
110 YPaBHEHHUIO XUMHUYECKOM
68 peaKIuu, Ha oTpeIelIeHre
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPTraHUYECKOTO BEIIECTBA
[TpakTuueckast paborta Ne 3.
bu6nuoreka [IOK
69 Pemenue

OKCIICPUMCHTAJIBHBIX 3aja4

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




o Teme "KapOoHoBbIe
KucH0Thl. CiioxxHbIie 3GuphI”

Kupsl: ctpoenue,

bu6nuoreka [IOK

70 (bmfl HCCKHE H XUMITIECKHE https://m.edsoo.ru/a19c5b98
CBOMCTBA (THIPOJIN3)
Oc00EHHOCTH CBOWCTB

71 KUPOB, COAEPKAIUX OCTATKU bubnnorexka HOK
HEMPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCIIOT. XKupsl B mpupoie
MpbL1a KaK COJIM BBICIIHX
KapOOHOBBIX KHCIIOT, UX

72 Mororee aciicteue. [lonsarue bubmorexa [JOK

https://m.eds00.ru/3c566565

0 CHHTETHYECKHX MOIOIINUX
cpenctax (CMC)
I'eneTnueckas cBsI3b

73 YTJIEBOJIOPOJIOB U bubmmoteka [IOK
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel o ypaBHEHUAM
XUMHYECKHUX PEaKIIHA

75 Cucremaruzanus u bubmuorexa [JOK
000011IeHIEe 3HAHHI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTeprucTruKa

76 YIJIEBO/IOB M Kilaccu(UKanus bu6muoreka [JOK

yIIA€BOJIOB (MOHO-, TU- U
MOJIMCAXapUIbI)

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




Mounocaxapubl: puznueckue

bu6nmoreka [IOK

7 CBOWCTBA U HAXOXKIECHUE
BOHCTEA I HAXOTACHHIC B https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rIroKo3bI, €&

78 3HAYCHHUE B bubmuorexa [JOK
JKU3HEIEATEILHOCTU https://m.edsoo.ru/5e61122d
opraHusma
Jlucaxapuipl: caxaposa,

79 MaJjbTO3a U JIAaKTO3a. bubnnoreka IIOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHCHHE JTUCAXaPHJIOB
[Tonucaxapuael: ctpoeHue

80 MaKpOMOJIEKYJ, PU3NYECKUe bubmuorexa [JOK
U XUMHAYECKHUE CBOVCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnmnorexka HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha

82 oTpe/ielIeHUE 10U BbIXOAa bubnmnoreka [JOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzanus u

83 00001IIeHIE 3HAHWH 10 bubmorexa HOK

m https://m.edso0.ru/08d4364c
paznmeny
KonTponbHas pabota mo Teme
" bubnmoreka [JOK
84 Kucnoponcoaepxkaniue

OpraHu4ecKue coeanHeHus"

https://m.edso0.ru/42c6678e




AMuHBIL: K1accu(uKarus,
CTPOCHHE MOJIEKYJI, 001Iast

85 dbopMmyna, nzomepus bubnmorexa LTOK
pMYy-1a, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pusnueckue
CBOICTBa
86 XuUMHYECKHE CBOMCTBA bubmuorexa [JOK
amn(aTHIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE aHWJIMHA,
87 0COOEHHOCTU XUMUYECKUX bubmmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHWUIMHA
Crioco0pl mostyueHus u
88 pUMEHEHHE AT (aTHIECKIX bubnrorexa LOK
P https://m.edsoo.ru/eal38763
aMUHOB
AMHHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEpHs,
89 ¢bu3nveckne CBONCTBA bubnuorexa LOK
) https://m.edsoo.ru/d1773e80
OTenbHBIC IPEICTABUTEIH Ol
aMUHOKHUCIIOT
XHUMHUYECKHUE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTMYECKOE 3HAUCHUE bubmorexa HOK
https://m.edsoo.ru/77df705a
amuHOKucJIOT. CHHTE3 U
TUIPOIU3 TIENTHI0B
Bbenku xak ripupoHbIie
91 OJIUMEDBI; f ; TYDbI bubmorexa LOK
PRI, CTPYKTYP https://m.edso0.ru/429e9899
0€eJIKOB
92 XUMHUYeCcKre CBOMCTBA Bbubnuoteka LIOK

0€eJIKOB

https://m.edso0.ru/6237306d




A3zoTcoaepkaliue

reTepOLMKINYECKHE

93 coequHeHus. HykienHoBbie BH@HOTeKa HOK
KHCIIOTH: COCTAB, CTPOCHHE I https://m.edsoo.ru/521d1431
Ouosiornyeckas poJib
[TpakTrueckas padota Ne 4.
Pemenue

94 IKCIIEPUMEHTAJIbHBIX 3a7a4 BHGJ?HOTeKa HOK
10 Teme "As0TconepKaLIE https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeauHeHus"
[IpakTuueckas padborta Ne 5.
Pemenue

95 IKCIIEPUMEHTAILHBIX 33724 bubnnorexa LIOK
o Teme "PACosHABAHIC https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTUHEHU"
KonTponbHas pabota mo Teme

96 "AzoTcoaepkaiyne BH@HOTeKa LHOK
T —— https://m.edso0.ru/ce561bc7
OCHOBHBIE TOHATHUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX

97 COEIMHEHUN U METOABI UX bubnnorexa LIOK
CHHTE3a — TOMIMEpH3AIIS 1 https://m.edsoo.ru/7aa63ebd
MOJINKOHICHCALIUS

08 [Inactmaccel. YTunuzanus u bubmuorexa [JOK
nepepadoTKa MIacTHUKa https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaAJIbHBIN

99 CUHTETHUYECKNE KaydyKH. bubnuorexa LOK

Pesnna

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




100

101

102

Bonokna: HaTypanbHble,
HCKYCCTBECHHBIE,
cuHTerTnyeckue. [lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
IKCIIEPUMEHTAIIbHBIX 33724
o teme "Pacro3naBanue
IUIACTMACC U BOJIOKOH"

O06006111eH1E U
CUCTEeMAaTH3alHs U3y4YEHHOTO
Marepuasa 1o Teme
"BricokoMoOneKysipHbIS
coeTuHEeHHS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

bu6nmoreka [IOK
https://m.edso0.ru/5963a601

bu6nmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubmuorexa [JOK
https://m.edsoo.ru/6a22b1e8




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnuorexa [JOK
XUMUYECKUH 37eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnoreka [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux 1 bu6mmorexa [IOK
AJIEMEHTOB (S-, p-, d-, f-amemenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTpoOHOB 110 1 bubnnorexa [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpaluu
) aTOMOE aneMeHTOBq; OZII-)IOBHOM u 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
5 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubnnorexka [JOK
DIeKTpOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
7 XUMHYECKUX deMeHnToB J[. 1 1 bubmorexa [JOK
T . https://m.eds00.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
8 CBOMCTB XUMHUYECKHUX AJIEMEHTOB H 1 bubmorera [JOK
https://m.edso00.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U




CJIO’KHBIX BEILIECTB MO IPyIIaM U
nepuojam

Cucremaruzanys 1 00001eHe

bubmuorexa [JOK

9
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunpl xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
10 KOBAJIEHTHOH CBs13U. Bomopoguas buGnnorexa LIOK
' p https://m.edsoo.ru/5a8072af
CBsI3b. MeXKMOJIEKYISIpHBIC
B3aUMOJICHCTBHUS
BaneHTHOCTD U BaJICHTHBIE
11 BO3MOXHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
HX TEOMETPUUYCCKUM CTPOCHHEM
[IpencraBneHus 0 KOMIUIEKCHBIX
12 COEIMHEHUAX . COCTAB U bubmmorexa [IOK
' https://m.eds00.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MOeKynspHOTO U
13 HEMOJICKYJISIPHOTO CTpOoeHUS. THIbI bubnmnorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK U https://m.edso00.ru/e167635b
CBOMCTBA BEIIIECTB
[ToHsTHE O NUCTIEPCHBIX CUCTEMAX.
14 IIpencraBneHue 0 KOLIOUIHBIX bubmnorexa [IOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctuHHBIE pacTBOPHI: HACHIIIICHHBIE
15 Y HEHACBIIIEHHBIE, PACTBOPUMOCTD bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BEIpaKEHHS KOHIIEHTPAITIH bubmuorexa [JOK

pacTBOpoB

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




Pemtenue 3amay ¢ ucnojb30BaHuEM
OOHATHUHN '"MaccoBas I0JIA

bu6mmoreka [IOK

17 pacTBOpPEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHIEHTparus'"

18 Kiaccudukamnus 1 HoMeHKIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHIE bu6mmoreka [IOK

19 .
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTpoeHue BElIeCTBA.

Mmuoroo6pasue BemiecTs"
Knaccudukanms xumuaecknx
peakuuil B HEOPraHUYECKON U

21 OpraHUYECKON XUMHH. 3aKOH bubnuoteka [JOK
COXPAaHEHUS MAacChl BELIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YJHEPTUU
MIPU XUMHYECKUX PEAKIIHIX
TennoBsie 3¢ HeKTh XUMUYECKUX

22 peakuuii. Tepmoxummuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brruucnenust mo ypaBHEHUSIM
23 XUMUYECKUX PEaKIUi 1 bubnnorexa [IOK
https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUECKOH peakuuu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX

¢dakropoB. Katanus u karaau3aTopbl




I'omorennsie TCTEPOTCHHEBIC

25
peakuuu
[IpakTrueckas padorta Ne 1 mo teme
26 "Bnustaue pa3nudHbIX (GaKTOpPOB HA bubmmorexa [JOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIIUU
97 OOpaTtumbie U HEOOpAaTUMBIE bubnmoreka [JOK
peakunn. XuMHUYECKOE PAaBHOBECUE https://m.edso00.ru/30952f9b
[IpakTuueckas pabora Ne 2 o teme
28 "BnustHue pa3nudHbX (GaKTOpPOB HA bubnnoreka [JOK
MOJI0)KEHUE XUMHYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHS"
DIEKTPOMTHYECKAs TUCCOLUAIIHS.
29 CI/IJII:HI:)IG U cia0dbie BJIIIGKT (I;IJII/I’]I:II)I bubmorexa HOK
P ' https://m.edsoo.ru/5f766bdf
CreneHb TUCCOMAITAN
HNonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX éIB.)CTBO :B Bono Ho HLIP;”I " bubmorexa HOK
g P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIIHNE B PaCTBOpaxX bubmorexa HOK
P m P P https://m.edsoo.ru/09d5adbd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUHA B paACTBOPaAX bubmmorexa [TOK
,]? P P https://m.edsoo.ru/2e3daeb0
JIEKTPOJIUTOB
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
33 cakiuu. BaxkHeiire OKHCIUTETH U bubmorexa HOK
peaKItn. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIH
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubmuorexa [JOK

HMOHHOT0) OanmaHca

https://m.edsoo.ru/fb691387




35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnunoreka [HOK
BEIISCTB https://m.edso0.ru/93fb97d2

36 Pemienue 3a1a4 pa3IMyHbIX TUIIOB bubmorexa LOK

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

37 Pemenue 3aga4 pa3iMyHbIX TUIIOB bubmorexa [JOK

AaTp https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
38 3HaHHUH 10 TeMe "XUMHUYECKHE bubmorexa LIOK
| https://m.eds00.ru/c161eb85
peakiuu

39 KonTponbhas pabota mo teme bubnuorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
IlonoxeHre HEMETAIOB B
IIepunonnueckoii cucreme

40 XAMUYECKHX deMeHTOB /1. 1. bu6mmorexa [IOK
MenzeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHs ux aToMOB. Dusnueckue
CBOMCTBA HEMETAJLJIOB
AmnoTponusi HEMETaUIOB (Ha

41 pUMepe KUCIopoa, cepsl, pocdopa bubnuorexa LIOK

PHMED poa, Ceprt, P https://m.edsoo.ru/ef92¢c91c
U YIieposia)

4 Bogopona: nonyuenue, pusndeckue u bubmuorexa [IOK
XMMHYECKHE CBOMCTBA. [ 'upuibl https://m.edso0.ru/0aa8f613
["anoreHsl: HAXOXK/ICHHE B IPUPOJIE,

43 CMOCOOBI OTYYEHHUS (bmnqpeciue u bubmmorexa LIOK

i L https://m.edso00.ru/4e223795
XUMHYECKHUE CBOICTBA
I'anorenoBogopoasl. Baxkueiue
p bu6mmorekxa [IOK
44 KHUCJIOPOJACOAEPKAIINE COEAUHEHUS

TraJJIOr€CHOB

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




JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CTIOCOOBI OJTYYEHHUS TaJOTCHOB.

bu6mmoreka [IOK

45
IIpuMeHeHue rajnoreHoB 1 ux https://m.edso00.ru/6971aca4
COEJIMHEHU
[IpakTrueckas padota Ne 4. Permenue
46 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd
I'anmorensl
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
47 noy4yeHus1, Gu3ndecKue u bubmorexa LHOK
i ’ B https://m.edsoo.ru/c8abc36a
XUMU4ecKkue cBorictBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
bubmuorexa [JOK
48 O
KCHABL I HEpOKCHIET https://m.edso00.ru/5c¢8816a0
49 Pemmenue 3a1a4y pa3ianyHbIX TUIIOB BH6HHOTeKa HOK
A&t https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJICHHUE B IPUPOJIC,
50 CH(I))CO6I>I nonﬂ SHUS (;HSI:/I‘{I;CKI/IG " bubmmorexa [JOK
yi L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOWCTBA
bu6mmoreka [JOK
51
Ceposonopon, cysbdut https://m.edso0.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 cepbl gi@iiwf CBOﬁCTI]i CepHOM bubmorexa HOK
PP p https://m.edso0.ru/8cfa2548
KHUCIOTHBI
IIpakTuyeckas pabora Ne 5. Pemenue
53 AKCIICPUMEHTAIIBHBIX 3a7a4 110 TEME bubmorexa LHOK
" P . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
54 A30T: Hax0XJAEHUE B IPUPOJIE, bubmuorexa [JOK

CIoCcOoOBI MOTydeHus, Pu3ndecKue u

https://m.edsoo.ru/badd2255




XHMHYECKHE CBOMCTBA. AMMHAK,
HUTPH/IBI

Kucnoponconepkariue coeTMHSHU

bubmuoreka [JOK

55 . Oco6 7
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [Ipumenenue azoTa u ero bubmumoreka [IOK
COeMHEHUI. A30THBIC YI00peHUs https://m.eds00.ru/129f5059
docdop: HaXOKACHUE B IPUPO/IE,

57 CHIOCOOBI TTOy4YeHUS, PU3NICCKUE U bubnnoreka [JOK
XUMHYECKHEe CBOMCTBA. Docduab! u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcuanl dhocdopa,

58 (1)00(1)?) c(cl)) e(bmz ue Kkucinotel. Comnn bubmorexa LHOK

p ZU[ prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 ITpumenenue pocdopa u ero bubnnorexka [JOK
coeauHenuil. @ochopHbie ya1oopeHus https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue

60 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubmmorexa LHOK
" P " https://m.edso00.ru/8175ac3f

A3oT 1 Qochop 1 ux coenuHeHUs
VYraepo: HaXOXICHUE B IPUPO/IE,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubnmnoreka [JOK
(hU3UYECKHEe U XUMUYECKUE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 e J:)y;(l\ll)) . (OJ'I)I:HaSI KJI/IICJ'IOTa 17§ bubmorexa HOK
yf poZL - YT https://m.edsoo.ru/dba58adf
e€ comu

b K

63 Pemenue 3amay pa3nuvHBIX TUIIOB nommorexa 110

https://m.edso0.ru/6029b609




Kpemuuii: Haxox1eHle B IPUPOJIE,

64 CTIOCOOBI OTYYEHUs, PU3NIECKUE U bubmmorexa [TOK
i L https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuusi(1V), kpeMHueBas bubnmoreka [JOK
KHCJI0Ta, CHITMKATHI https://m.edso0.ru/3170e7bl
[IpumeHeHne KpeMHUs U €To bubnuoreka [IOK
66 coennaennii. CTekino, ero https://m.edsoo.ru/393cdacO
MOJIyYeHHUE, BUAbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwuie 3a1a4 pa3muIHBIX THIIOB bubmorera [JOK
P https://m.edso00.ru/b624f801
68 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHui no treme "Hemeramibr" https://m.edso00.ru/6e864db5
69 KontponbHas paboTa mo teme bubnnoreka [JOK
"Hemetansr" https://m.eds00.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHON bubnnoreka [HOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edso00.ru/2b7e9510
[TonoxeHne MeTaJIOB B
IIepnonnueckoii cucreme
71 XUMHUYECKHUX DJIEMEHTOB. bu6mmoreka [IOK
Oco0OeHHOCTH CTPOCHHUS https://m.eds00.ru/9839c16c
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mwme Guznueckre CBOMCTBA
72 MetasuioB. [I[puMeHeHne MeTaioB B bubmorera [JOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetasuioB. Kopposust bubnmoreka [JOK

METAaJIJIOB

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




bu6mmoreka [IOK

74 Pemenue 3amay pa3sIMyHBIX THIIOB
p https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUN P
75 HaIpsHKeHUH MeTauios. OOmue bubmnorexa [IOK
p ' https://m.edso00.ru/94eb377a
CHOCOOBI TIOTYYEHUS] METAIIIOB
OO6m1ast XxapakTepruCcTUKa METAIIJIOB
|A-rpynmst [Teproaunueckoit
CHCTEMBI XUMHUYECKHUX DIIEMEHTOB.
76 Hatpuii u kainuii: nmojrydeHue bubmorexa LIOK
P P HOIYHE ’ https://m.edsoo.ru/e12c26b3
(bu3HUYeCKre U XUMUICCKHE
CBOWCTBA, MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COeTUHEHUN
OO01mmas xapakTepucTHKa METaJNIOB
IlA-rpynnst [leproanueckoit
CHCTEMBI XUMHUUYECKHUX DIIEMEHTOB.
77 Marnawnit 1 KaJIbIUNA: TOTyUYeHNE bubmmorera [TOK
oMYA ’ https://m.edsoo.ru/7c3e49c0
(bu3nyecKre U XUMUYECKUE
CBOMCTBA, MPUMEHEHHE TIPOCTHIX
BEIIECTB U UX COeTUHEHUN
78 JKEcTKOCTh BOJIBI U CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9
AnroMuHUi: ony4yeHue, Gpusnueckue
79 A XUMHYECKHE CBOWCTBA bubmiorexa LOK
’ https://m