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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 0O0IIero oOpa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TrOCyIapCTBEHHOM 00pa30BaTEIbLHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putus Bocnutanus B Poccuiickoin @enepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealimdyeMoe B YCIOBUAX JUDPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0y4YeHUsI B OpraHu3anusix mnpodeccuoHaabHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTU IIeNieH, COACpIKaHUs,
pe3ynbpTaToB OOy4eHHMs W TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBHITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHUE TPEACTABICHUS] O IENIX, COJACpPKaHWUHU, OOIIel CTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNieJICHHE: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEA0BATEIBLHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
pOrpaMMbl CpEeaHEro o011ero oOpazoBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMHUUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BO3MOXKHOCTh BEIOOpA €ro BApUATUBHOM COCTABJISIOLIEH, KOTOPast AOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMEeTOB 0a30BOro M yriayOlEHHOrO YpOBHEH B cUCTEME
nudpepeHIupoBaHHOTO OOyYEHMs]I Ha YpPOBHE CPEIHEr0 OOIIero oO0pa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Npo(hecCHOHAIBHOTO 00pa30BaHMUsL.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOIEro MOJMYYeHUs] XMMHYECKOro oOpa3oBaHUs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIIECHUE 3a/1ad BOCIUTAHUSA U COLUAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBisOIKUMH NpeaMeTa «XUMHS» Ha YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOT0 U YIIIyOIEHHOTO YpPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHMS IpeaMeTa. IJTa CUCTEMaA
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENIbHOTO YBEJIMYEHUs 00BbEMA 3HAHUIM O XUMUYECKHUX 3JIEMEHTAX U CBOICTBaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHUH IIpU
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUHN Yyaenserca ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3yYEHHUS IS KJIACCOB OMpeeaEHHOr0 Npoduiis (TJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI yueOHOro Matepuana rno oomei xumuu. [Ipu usydenun npenmera
B JIaHHOM CJIy4ae akKUEHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3ToM cinyyae npenocTaBisieTcsi BO3MOXHOCTB JIJIsl 00s1ee 0OCTOSTENBHOIO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE M CBOMCTBAX MPEACTAaBUTENIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeameTa « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOM JEATENbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUU ITPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, 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
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHWS XUMHUYECKUX pPEaklHil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ U MpOOJEM COBPEMEHHOW XUMHUH, NJisi OOBSICHEHHS U



MIPOTHO3UPOBAHUS SBIICHUM, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJCTBEHHON NESITEIbHOCTH YEJIOBEKa, CBA3aHHOM ¢
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKUX SIBICHHM, HMMEIONIMX MECTO B TMpHUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera «XuUMHUS» Ha  yIIyOJIEHHOM  ypOBHE 0COOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcs, (GOpPMHUPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHMe yMEHUI W HABBIKOB Pa3yMHOTO MPUPOJIONOIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero oo1ero oopa3oBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XMMUU, TIPEJICTABIIEHUE O MHOT000pa3un
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBA3UM (OOMEHHBII U JJOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHagsHOM rpymme. ['omomorus. 'omonornueckue psaapl. CuctemaTudeckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpEeBpallCHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIiiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJl OpraHu4YeCKUuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAaKUHUM 3aMEUICHUS, H30MEpPHU3ALINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. llpencrasinenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOPHAN3ALIMS
aTOMHBIX OpOuTanield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JBOMHOW CBA3HU,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCTUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUuE MOJeKylIbl OeH3ona. dusmyeckue CBOICTBA apEeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PAJIUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelCcTBHE MUTAIOTCHAIKAHOB C MAarHWe€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/Ia B OPraHMUECKUX BELIECTBAX, OJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa U kinaccudpukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXKIYy MOJIEKYJIAMU CIHAPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEaKLIUK 3aMEILEHHUS], B3AUMOJIECTBUE C OPTaHUY€CKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYMIbI H
oenzonbHOrO sigpa. dusmueckue cBoicTBa (Penona. OcoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS — alIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue anbJeTu0B, KAYECTBEHHbIC peakluu Ha aibaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIOHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAas, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUecKue U XUMUYECKHUE CBOMCTBA KUPOB: TUIPOIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, -
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKHCIOEe OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JaKkTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxmad,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOodyyeHue 3¢upoB Leunono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), xuMuueckue CBOICTBAa pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:kale OPpraHnveckne cCoeTuHeHusl.

AMWHBI — OpraHMYECKUE MPOM3BOJHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwinHA. KauecTBeHHBbIE peakiiuu Ha aHwiMH. CriocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble MoauMepbl. llepBuyHas, BTOpUYHAsT M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakimu Ha OCJIKH, peIICHHE OKCICPUMEHTAIbHBIX 3aJa4 0 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3ALUH, CPEIIHSIS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJMdTUICHTEpePTasar). Y THiIU3aIus U nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIaBCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJIIM 3JIEMEHTOB, BXOJAIINX B €TI0 COCTAB, HAX0XKACHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB IMOJIyYEHUs, ONPEICICHUE 0N
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M TMOHATUH, MPUHATBIX B OTHEJIBHBIX IpEAMETaxX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJICICTBEHHOCTh, aBTOTPO(HBIM U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NULIEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IWUTaHWI,
MOIOIIIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX MU CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHUCIA. DHEPreTUYECKHE YPOBHU U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHBIE KOH(PUTYpallUd HMOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHALMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO  CTPOE€HUSA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanns XuMU4ecKuX peakifii B HEOPraHMYEeCKOW U OpraHuvyecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOUM peakiiu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJIICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponu3s comneit. Peakuuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIN3 pacTBOPOB M PaCIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 MHIAWKATOPOB, W3YYEHHUE BIIMSHUS Pa3JIMUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOM pEaKIMU M TMOJOKEHHUE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxaenuwe B mpupojie, crocoObl MojydeHus, (pusudeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIIEHHBIE CIIOCOOBI MOIYYCHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbui(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHneHue azorta
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue dochopa u ero coegumHeHui. DochopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIM. AKTHBUPOBAHHBIA yroyib, ajncopOuusd. Dyinepensl, rpadeH, yriaepojHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTa, CHUIMKATBHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYeK aToMoB MeTauioB. OOrue
dbu3nyeckue cBoOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mast xapakrepuctuka metamioB |lIA-rpymnmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajplUuid: TOJydeHue, (U3nYecKue u
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeauHeHui. AmdoTrepHbIe CBOICTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTalioB noOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanaus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢ocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C pacTBOpAMHU KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U hochop M UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALNKN XUMHUYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poibs xumnn B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrnieueHnH MUIIeBO 0€30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siiicTBe. OpraHndeckrue U MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKLIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAECIEHHON MaccoBOMl JoJiel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OoCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(pUKALNS, EPUOAUUYHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

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

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ TOTOK YHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJLUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUMCKON T'PaXTAaHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhI; CIIOCOOHOCTh CTABUTH L[ETU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITHOHHBIX TIPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYCOHBIX U MO3HABATEIBHBIX 3a/1a4, BEITOJIHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX 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 CUTYAIlUH, CBSI3aHHBIC C XUMUUYCCKUMHU SBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS TMOCIEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COOJIOJIeHUsT TIpaBWi Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/a4y
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYyAJIbHOW TPACKTOPUHU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIICHNS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4MsI Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXKalolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YeJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LMBHJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABJIEHHOCTH W BaKHOM POJIM B CO3/IaHNN
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U SKOJIOTUYECKU KOM(POPTHOM JKU3HHU KaKJ0TO WiIEeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHsA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
IPOUCXOMSIINX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K O3HAHMIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE MOHATHS, OTPaKalolue
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNEe, HAOI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYyTHUe);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JEITECIbHOCTH, 3ajJaBas IlapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMTOCTABJICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBaHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMST B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHHUE XUMUYECKOUN peaKkIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3a]a4, IPUMEHEHHIO Pa3IUYHbIX METO/I0B
MO3HAHUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MPEACTaBIICHHS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAITMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uH(dopMaIuei: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI B XOJI€ THAJIOTa W/WIN
JIMCKYCCHUH, BBICKA3bIBaTh UIeU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH MPH BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
x0J1e 00CYXIeHHS 1 OOMEHAa MHCHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETAIMN U MPEOOPA30BAHUIO 3HAHUM, BUJIBI EATETLHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHS»
OTpakaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, IHEPIreTUUECKON 1
MUIIEBOM 0€30IMacHOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
U IPUPOAHOMU CpeJie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alusS AaTOMHBIX OpOuTaneidl, WOH, MOJIEKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PECHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIeKYyJIaX (MHIYKTUBHBIM U Me30MepHbIN 3ddexTsi, opuentantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OpMUPOBAHHOCTh YMEHHUSI TPHUMEHATH TMOJIOKCHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3IMYHBIX KIJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKoB, yriaeBoioB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COEIMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, YToOJb), CIOCOOHI €0 MePepadoTKH U MPAKTUUIECKOE
IpPUMEHEHUE POAYKTOB IIepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJACHUEM IPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JEWCTBUSI Ha >KUBBIC OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeETa/NInYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuU, CKOPOCTh XUMHUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJSIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUYECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckytro HoMeHknatypy (IUPAC) u TpuBnanbHbIC Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
M0 UX COCTABY, XUMUYECKHE PEAKIIMHU MO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, UCOONB3Ys  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUICKCOB ITUHKA U aJTIOMUHHS);



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMELIEHUSI XUMUYECKOT0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peaIbHbIA U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
peaKIuu; 3HAYECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXOa MPOAYKTA PEaKINH; 00BEMHBIX OTHOIIIEHUHN T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, HU3YyYEHUE BIUSHUS
pasnu4HBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYIMPOBATH IETh UCCIEOBAHUS, IPECTABIATH B Pa3IMUHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
nocysoil u j1abopatopHbIM OO0OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HAaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JaUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, IHTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUIECKYIO HHPOPMAIIHIO, TepepadaThiBaTh €€ U UCIIOIH30BATh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHS OpraHu4YecKux coenquHeHuit A. M 8 brbmmorexa LTOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnmnoreka [HOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHbie yrneBogOpOIbl: aJKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6nuoreka [IOK
2.3 A 8
POMATHYECKHE YTIICBONIOPOLI (aperbi) https://m.eds00.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnmnorexka HOK
' nepepaboTKa https://m.edso0.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
IOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pasneny 35
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. ®enon 11 1 bubnuorexa LHOK

https://m.edso0.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI U

bu6nuoreka [IOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bu6nuoreka [IOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaepxkaiye opranHudecKkue coeIuHeHus
bubnnoreka IIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BEICOKOMONIEKYASIPHBIE COEAUHEHUS 6 bubmmorexa [IOK
' yp a https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKUX 9 bubmorexa HIOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTAILIBT 3 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznea 3. Xumud u :Knu3HbL
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosnun4yectBo 4yacos
Ne JIeKTPOHHBbIE U (pPOBbIE
n/n Tewa ypoka Bcero Konrpoprie  Ipakririeckiie o0pa3oBaTe/bHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaUEHUE OPraHUYECKON
1 XUMUH, TIPEJICTABIICHUE O 1 bubnnoreka IIOK
MHOT000Pa3uu OPTaHUICCKUX https://m.eds00.ru/3686e6f5
COEIMHEHU I
DNEKTPOHHOE CTPOEHUE aToMa
9 yriaeposaa (OCHOBHOE U BO30YKIEHHOE 1 bubnnorexka HOK
coctosinus). BajieHTHBIE BOBMOKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMuyeckas CBsI3b B OpraHM4ECKHUX
3 COCAMHCHMAX. MeXaHU3MBbI 1 bubmmorexa [JOK
00pa3oBaHMs KOBAJECHTHOM CBSI3H, https://m.edso00.ru/8d39f5c8
CIIO0COOBI pa3phiBa CBsI3el
4 Teopus cTpoeHHs OpraHM4EeCKUX 1 bubmuoreka [JOK
coequHenuniit A. M. Byrneposa https://m.edso0.ru/9e595ch8
Bunel n3omepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubnmnorexka HOK
3¢ EKTH B MOJIEKYIaX OpraHMYECKUX https://m.edsoo.ru/b0e61661
COCIMHEHU I
[IpencraBienue o ki1accuPpUKAUN U
6 CHUCTEMAaTHYeCcKasi HOMEHKJIaTypa 1 bubnrorexa LOK

(IJUPAC) oprannyeckux BEIIECTB

https://m.edsoo.ru/c212dd21
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7 Knaccudukanus peakuuii B bubmumoreka [IOK
OpraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa
8 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
9 dhopmyna, HOMEHKIATypa U U30MEpHs, bubnmnoreka HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYII
10 du3nYecKre U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
AJIKaHOB https://m.eds00.ru/3137711c
HaxosxaeHue ankaHoB B IIPUPO/IE.
11 CnocoObl TTOTyYeHHS U 1T I:I)/IMpeHeHI/Ie bubmorexa LHOK
i P https://m.edso0.ru/259b0a5h
AJIKaHOB
[ukmoankanel: oomast popmyna,
HOMEHKJIaTypa ¥ U30MEPHsI,
12 ocobe ocyp CTpoe ’ ec bubmmorexa LHOK
HHOCTH CTPOCHHUS U XUMHUYCCKHUX
. P https://m.edso0.ru/156730d2
CBOMCTB, CIOCOOBI IOJTyYEHUS U
MIPUMEHEHHE
Pemenue pacu€THpIx 3a1a4 Ha
ompeieJICHUE MOJIEKYIISIPHON (OPMYITBI
OpPTraHMYECKOI0 BEIIECTBA 1O
13 MI;CCOBI)IM OJISIM aTOMOB 3JICMEHTOB brbmmorexa LTOK
g ’ https://m.edsoo.ru/bf84d8eb
BXO/IAIIHUX B €70 COCTaB.
Cucremaru3anus U 0000IICHUE 3HAHUH
10 TeMeE
AJIKEHBI: TOMOJOTHYECKUH psij, oOmas
P Bubmiorexa [IOK
14 ¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE

" NPOCTPAaHCTBCHHOC CTPOCHUC

https://m.edsoo.ru/273b0ale
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MouieKyJsl. CTpyKTypHas ¥ LIUC-TPaHC-
M30MepUs AIIKEHOB

15 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
ankeHoB. [IpaBuino MapkoBHHKOBa https://m.edsoo.ru/21069ccd
16 CriocoOsl MotydeHus: U IpUMEHEHUE bubnmoreka [JOK
AJIKEHOB https://m.edso0.ru/665dc058
[TpakTuyeckas padora Ne |
17 "[TonyueHue 3TUICHA M H3YYCHHUE €T0 bubmmorexa [JOK
o i " YA https://m.edsoo.ru/0941eed8
CBOICTB
Pemenne pacu€THbIX 3a1a4 HA
18 OTIpeIeNICHUE MOJICKYISIPHOU (HOPMYITBI bubmmorexa [JOK
pedl yp pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AJKagueHbl: CONPSKEHHBIE,
19 W30JIMPOBAHHbBIC, KyMYJIHPOBaHHBIC bubmmorexa [JOK
P > KYMYZHp ' https://m.eds00.ru/04298c0a
OCo0OEHHOCTH AIICKTPOHHOTO CTPOCHHMS
20 XHUMHUUYECKUE CBOMCTBA CONPSKEHHBIX bubnmnorexka HOK
JIMEHOB https://m.edsoo.ru/e561253d
21 CriocoObl ToTy4eHus1 ¥ IPUMEHEHNE bubmuotexa [JOK
AITKaINECHOB https://m.edsoo0.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHUM psJl, o01Ias
29 (dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE bubmuoreka [JOK
U IIPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJI, (PU3UIECKHE CBOWCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
24 KadecTBeHHBIC peakiiy Ha TPOMHYIO bubnmoreka [JOK

CBs3b

https://m.edsoo.ru/7b1c48da
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25 CriocoObI MoJTydeHUs: U IPUMEHEHUE bubnmoreka [JOK
AJIKMHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacu€rsl 1o bubnmnoreka HOK
YPAaBHEHUIO XUMHUYECKOU PEaKLIUH https://m.edsoo.ru/5db8e526
97 CucreMaruzanys 1 0000IIeHNE 3HAHUI
10 TEME
ApeHBI: TOMOJIOTHUECKUN PsijI, 001Ias
opMyJsa, HOMEHKIATypa.
28 gnIe)KTy OHHOE U II OCTy paH(:TBeHHoe bubmmorexa IOK
p poctp https://m.edsoo.ru/a92a7094
CTpOCHHE MOJIEKYJ O€H30J1a U TOIyoJa,
ux GU3HYECKUE CBONCTBA
29 XUMHYECKHE CBOMCTBA apEHOB: bubnuotexa [HOK
peaKkiuu 3aMeILCHUS https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOWCTBA APEHOB:
30 €aKIMH IPUCOEINHEHUS, OKUCIIEHNE bubnnorexa LIOK
p p ’ https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH301a
31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB bubmuorexa [JOK
CTUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THpIx 3a1a4 Ha
32 oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI bubnmorexa [IOK
p yp pMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIEeCTBA
33 CriocoObl TOTy4eHus1 U TPUMEHEHNE bubmuorexa [JOK
apeHoB https://m.eds00.ru/6f717d09
34 I'enetnyeckas CBS3b MEKIY
Pa3IMYHBIMH KJIaCCaMU yTJIEBOJIOPOIOB
Pacuéthl mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucteMaTusaius u

0000111eHHE 3HAHUN 110 TEME
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[Tpuponnsiii ra3. [lonytHsle HeDTAHBIC

36
rassl
37 KaMeHHbIi yroyib U IpOAyKThI €10 bubnmnoreka HOK
nepepadoTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocoOs1 €€ nepepaboTKy.
38 [IpuMeHeHre OPOIYKTOB IIEPEPAOOTKHU Bubmaorexa ITOK
P POAyK bep https://m.edsoo.ru/21f9de78
HedtH
39 I'enetnueckas CBSI3b MEKAY
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
l"anorenonpousBoaHbIE
YIJIEBOJOPOJOB: JJIEKTPOHHOE bubnmnorexka HOK
40
CTPOCHUE; PEAKIUU 3aMEILCHUS https://m.eds00.ru/82b4d759
rajoreHa
JeiicTBue 1enoyei Ha
41 TaJIOTEHITPOU3BOTHBIC.
BzanmopeiicTBre quTaJOreHaIKaHOB C
MarHueM U ITUHKOM
42 Cucremaru3anus U 0000IICHUE 3HAHUH bubmuoreka [{OK
o pazzaeny "Yriaerogopoasr"” https://m.edso00.ru/20e89f22
43 KontponbHas pabora Ne bubnmnorexka HOK
1"¥YrneBonopoasr" https://m.eds00.ru/95c9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psiJi, o01as
44 ¢bopmyna, CTpoeHUE MOJIEKYIT bubnuorexa LOK
pMyZd, 1P e https://m.edsoo.ru/df04c5cd
MU30MepHsl, HOMEHKIIATYpa,
knaccudukanus, Gu3nIecKue CBOMCTBa
45 XHUMUYECKUE CBOMCTBA MPEAETBHBIX but6mmoreka [IOK

OAHOATOMHBIX CITMPTOB

https://m.edsoo.ru/26ee34fe
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CriocoObl osTy4eHHs 1 IPUMEHEHNE

bu6nuoreka [JOK

46
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIIATYpa U
47 Hsrz)Me us %:C(E%CHHOCTI/I (1)I/ISI/}IIEGCKI/IX U bubmmorexa LIOK
PisL, 0COBer https://m.eds00.ru/c2c788b2
XUMHYECKHX CBOWCTB
MHoOroaTtoMHbI€ CIIUPTHI:
48 STUJICHIJIMKOJIb U TNIMLEPHUH, UX bubmorexa LHOK
HEPHH, . https://m.edsoo.ru/ee4d84aa
(du3HUeCcCKre U XUMUYIECKUE CBOHCTBA
CriocoObl osTyyeHHs U IpUMEHEHUE bubnmnorexka HOK
49
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 ¢busnveckne cBoricTBa. TOKCHYHOCTH bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
(dbeHona
bubnnoreka IIOK
o1 X €CKHE CBOMCTBA (peHOoIIa
HMICCKIC CBOTCTEA (eron https://m.eds00.ru/037ca5f9
CriocoObl ToTy4eHus1 ¥ IPUMEHEHNE bubnmnoreka [JOK
52
dbenomna https://m.edsoo.ru/c77ddf4c
ITpakTuyeckas pabora Ne 2 "Pemenue
53 AKCIIEPUMEHTATbHBIX 33/1a4 0 TeMe bubmmorexa [JOK
" P " 8 https://m.edso0.ru/fd0ced09
CnupTsl ¥ (EHOIBI
54 CucremaTu3aius 1 0000IIeHNe 3HAHUT bubmuotexa [JOK
10 TEME https://m.eds00.ru/1810ch9b
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
55 CTpOEHUE KapOOHUIHHOU TPYIIIIHI; bubnuotexa [JOK
TOMOJIOTHUECKHUE PSbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMyIna, n3oMepusi 1 HOMEHKIIaTypa
56 ATNBIEruipl ¥ KETOHBI: (PU3HYECKUE bubnmnoreka [JOK

CBOMCTBA; pEaKINK MPUCOSTUHEHUS

https://m.edsoo.ru/c887425c
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57 Peakumu okuCIIeHHS U KQUeCTBEHHBIC bubmuorexa [JOK
peaKuru aJIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI MOJTy4eHUs AJTbJICTHIOB U bubnmnoreka HOK
KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NPEICTbHBIC
59 KapOOHOBBIE KMCIIOThI, 0COOCHHOCTH bubsmorexa LHOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHHS UX MOJIEKYJI
N3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, HX (DU3UYCCKHC bubmorexa LHOK
. ’ https://m.eds00.ru/700cc87b
CBOICTBa
61 XHUMUYECKUE CBOKMCTBA MPEAECTbHBIX bubnuotexa [HOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso0.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KHCIIOTE. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAECTbHBIX
U apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmmorexa [JOK
AVKEp > TP P https://m.eds00.ru/83a08773
kuciot. [IpencraBuTeu BRICIIIAX
KapOOHOBBIX KHUCJIOT
64 [ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX bubnmnorexka HOK
KHUCJIOT https://m.edso00.ru/0d162d9d
CriocoObl MosTydeHus: ¥ IpUMEHEeHUe bu6muoreka [JOK
65
KapOOHOBBIX KHCIIOT https://m.edso00.ru/7c065¢9d
CnoxxHbIe 2(DUPBI: TOMOJIOTHYECKUT
bu6nuoreka [IOK
66 psn, odmas hopMyiia, H30Mepus U

HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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duznueckre 1 XUMUYECKHE CBOMCTBA

bu6nuoreka [JOK

o7 a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: 110

68 YpaBHEHHUIO XUMUUYECKOU PEaKiuu, Ha
OTpeieNICHUE MOJICKYISIPHOU (HOPMYITBI
OpPraHUYECKOr0 BEIECTBA
[TpakTrueckas padota Ne 3 "Pemenne

69 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmnoreka HOK
"Kap6oHoBbie KHCIOTHI. C10XKHbBIE https://m.eds00.ru/486671fb
s¢upsr”

70 Kupsr: ctpoenue, puzndeckue u bubnmnoreka [HOK
XUMHUYECKHUE CBOMCTBA (THAPOITH3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOMCTB KUPOB,

71 COJIEp>KaIINX OCTATKH HEMpeIeIbHBIX brbmmorexa HOK

https://m.eds00.ru/b0331922
KHUPHBIX KUCTOT. JKupsl B mpupojie
Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX

7 KHCJIOT, X MOIOIIee JCHCTBHE. bubmmoteka [IOK
[ToHsTHE O CHUHTETUYECKUX MOKOIIUX https://m.eds00.ru/3c566565
cpenctax (CMC)

['eneTnveckas CBS3b yriaeBOJAOPOIOB U
73 Kncnoponconepmamlﬁ OpFaHI/II‘)IeCKI/IX bubmorexa HOK
https://m.eds00.ru/56790c96
BEIIIECTB

72 Pacuéthl mo ypaBHEHUSIM XUMHUYECKUX
peakuuii

75 Cuctemaru3zanus 1 0000IIeHne 3HAaHUN bu6muoreka [JOK

10 TEMC

https://m.edsoo.ru/f8eaf2eb
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OO01mmas xapakTepucTUKa YTIeBOIOB U

76 Kiaccuukanus yriieBooB (MOHO-, IH- bubmmorexa [JOK
HHA YIIIEBOA da https://m.edsoo.ru/7a9693al
Y TIOJTUCAXapHUIbI)
77 Monocaxapuabl: pU3HUECKUE CBOICTBA bubnunoreka [JOK
Y HAXOXJEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeneHue riaoKo3bl, €€ 3HaYECHUE B bubnmnoreka HOK
KU3HEEATSIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
rcaxapupl: caxaposa, MajJbTo3a 1
79 Ji[aKTOSap Haxox CII-I)I/Ie B IIPUPOJIE U bubmorexa LHOK
' a pHpoa https://m.edsoo.ru/eb0384e7
MIPUMEHCHHE JTUCAXaPHJIOB
[Tonucaxapuael: ctpoeHue
80 MaKpOMOJICKYJI, PU3NIECKUE U bubmorexa LHOK
P Y : https://m.eds00.ru/72a04508
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE
bubnnoreka IIOK
81 [TonsiTne 006 MCKYCCTBEHHBIX BOJIOKHAX
Y https://m.eds00.ru/6216e766
Pemenue pacueTHbIxX 3a/1a4 Ha
82 onpe/ecHUE 10U BbIX0Aa MPOayKTa bubmorexa [JOK
p POAYK https://m.edsoo.ru/7fde47ef
PEaKIUU OT TEOPETHISCKH BO3ZMOKHOTO
Cucremaru3anus U 0000IICHUE 3HAHUH bubmmorexa [JOK
83
0 paszeny https://m.edso00.ru/08d4364c
Kontponbras padora Ne 2
84 "KI/ICJI'I)O 07ICO pe Kalllie OpraHuyecKue bubmorexa LOK
poa | ACPAAIIeE Op https://m.eds00.ru/42c6678e
COCIMHCHHS
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
85 MoJIeKyJI, o0m1ast popmyia, usomepus bubnmorexa LHOK
ya, oo pMY I8, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3HUYECKUE CBOWCTBA
86 XUMHYECKHE CBOMCTBA amr(paTHIECKUX bubnmnoreka [JOK

AdMHUHOB

https://m.edsoo.ru/1bc5cf80
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AHUIMH: CTPOCHHUE aHWINHA,

87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmmorexa [JOK
https://m.edso00.ru/39cd21f1
aHWINHA
CriocoObI MOJTy4eHUsl U IPUMEHEHUE bubnmnoreka HOK

88
anmn(aTuuecKux aMHHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U

89 n3omepus, (pu3ndecKue CBOKUCTBA. bubnmnoreka HOK
OTtnenbHbIC IPEACTABUTENH Ol https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMUYEeCKHEe CBOMCTBA aMUHOKHCIIOT,

90 HX OMOJIOTHYECKOE 3HAUYCHHE bubmuorexa [JOK
aMUHOKHUCIOT. CUHTE3 U TUIPOJIN3 https://m.edsoo.ru/77df705a
TIETITU]IOB

o1 benku kak npupoHbIE TOJIUMEPHI; bubnuorexa [HOK
CTPYKTYpHI OEJIKOB https://m.edso0.ru/429e9899

. bubmuotexa [JOK

92 XUMUYeCcKHe CBOWCTBA OEITKOB https://m.eds0o.ru/6237306d
A3oTcoaeprkalme reTepouuKINYECKue

93 coenrHeHMs. HyKIIenHOBBIE KUCIIOTBI: bubnmnorexka HOK
COCTaB, CTPOEHHE U OMOJIOTHYECKast https://m.edso0.ru/521d1431
poJib
[Tpaktuueckas padota Ne 4 "Pemenne

94 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa [JOK
"A30TCcoIepIKalie OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
coeIMHEeHUs "

[IpakTuueckas padora Ne 5 "Pemnienue
95 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnuoteka [JOK

"Pacrio3HaBaHue OpraHUYECcKuX
coequHeHnn"

https://m.edsoo.ru/bde3fdf6
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KonrtponsHas padora Ne 3

96 "A30TCcoepKaIIe OpraHnueCcKue 1 bubmmorexa [IOK
AeP | He op https://m.edsoo.ru/ce561bc7
COETMHEHUS
OcCHOBHBIE TIOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN U 1 bubmumoreka [IOK
METO/Ibl UX CUHTE3a —II0JMMEPHU3ALIUS https://m.edsoo.ru/7aa63ebd
Y TIOJTUKOH/ICHCAIUS
98 IInactmacchl. Y Tunuzanus u 1 bubmuorexa [JOK
nepepaboTKa IIacTuKa https://m.edsoo.ru/82242e0f
99 DnacToMepbl: HaTypaJlbHbBIN 1 bubnuorexa [HOK
CUHTETUYECKUE KayuyKu. Pe3uHa https://m.eds00.ru/246103ec
Boisiokna: HarypanbHbIE,
100 HCKYCCTBEHHbBIC, CHHTCTUUYECKHE 1 bubmorexa HOK
Y ’ ' https://m.eds00.ru/5963a601
[TonuMepsl cienuanTbHOTO Ha3HAYCHUS
[IpakTuueckas pabora Ne 6 "Pemenue
101 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1 bubmmoreka [IOK
"Pacnio3naBaHue miactmacc u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O06001IeHre U CUCTEMaTU3AIIHS
102 M3yYEHHOTO MaTepHaia 1o Teme 1 bubmmorexa [TOK
" v P " https://m.edso0.ru/6a22ble8
BricokoMoeKkyIsipHbIE COETMHEHUS
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero KonTpoabubie IIpakTuuyeckue 06pa3oBaATETBHbIC
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bubnmnoreka HOK
anemeHT. M3oTomnsl https://m.edsoo.ru/59c112ee

5 CrpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1 bubnmnorexka HOK
KBaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanms XuMHU9ecKuX JIeMEHTOB (S-, 1 bubnuoreka [JOK
p-, d-, f-a;memenThI) https://m.edsoo.ru/61294af9

4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1 bubnmnoreka HOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB

5 BHeMeIIjI)TOB B OCHO]?I)-IOI\/}I’II)/I BO30YXAEHHOM 1 bubmmorexa [IOK

https://m.eds00.ru/8149e846

COCTOSTHUH

6 DneKTpOHHbIE KOHPUTYpAIIUU HOHOB. 1 bubnmnoreka [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 CHCTEeMa XMMHYEeCKHUX dnemMeHToB []. 1. 1 bu6nuoreka [IOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 bubnmoreka [JOK

MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIAM U
nepuojam

https://m.edso0.ru/f8468927
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Cucremaruzanys 1 00001IECHUE 3HAHUMT 10

bu6nuoreka [JOK

9
TeMe https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOM CBSI3U. bubnmnoreka HOK

10
Bonopoanas cBs3b. MexMONEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH

11 aToMOB. CBSI3b JIEKTPOHHOM C TYpbI bubmmorexa [TOK

' P TPYXTYP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM

12 [IpencraBieHus 0 KOMIUIEKCHBIX bubnnoreka IIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKyaspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIBI bubnuotexa [HOK
KPUCTAUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB

14 [IonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubnmnorexka HOK
[IpencraBnenue 0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
WctruHHBIE pacTBOPBI: HACBIILIEHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTh brbmmorexa [TOK

1 > P P : https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoOsI BhIpaKEHUS! KOHIICHTPAIIUU bubmuotexa [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATHI

17 ""MaccoBas JOJII PAaCTBOPEHHOrO BemecTna" bubmmorexa TIOK
| P P . ’ https://m.edsoo.ru/785e0ab4

MOJISIpHAsT KOHIIEHTpaIus
18 Krnaccudukanus u HoMeHKIaTypa bubmuoreka [JOK

HCOPTraHNYCCKUX BCIICCTB

https://m.edsoo.ru/bf9e108d
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Cucremaruzanys 1 00001IECHUE 3HAHUMT 10

bu6nuoreka [JOK

19
TeME https://m.edso00.ru/8d2c6a3a
Konrtponsnas padora Ne 1 "Ctpoenue aroma.
Ilepnonnueckuit 3akoH u Ilepuonnueckas
bu6nuoreka [JOK
20 CUCTEMa XUMHUYECKUX 31eMeHToB . 1.
. https://m.eds00.ru/70a60aa4
Menpeneesa", "CtpoeHue BelECTBA.
MHoroo6pasue BemiecTs"
Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHWYECKON U OPraHU4eCKON XMMUH.
21 3aK0H COXpaHEHNS MACChI BEIIECTB, 3aKOH bubmorexa HOK
P ’ https://m.eds00.ru/6335cdd2
COXPAHEHHUS U IPEBPAICHUS] SHEPTUU PU
XUMHUYECKHX PEaKIUIX
29 TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA. bubnuoreka [JOK
TepMoXuMHUYECKHE YpaBHEHUS https://m.edsoo.ru/d1db86da
93 Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX bubnuoreka [JOK
peakuuil ¥ TepPMOXUMHUYECKUM YPABHEHUAM https://m.eds00.ru/87b13954
CkopocTh XMMHUYECKOH peakuuu, eé
24 3aBHCUMOCTH OT pa3IHyuHbIX (PAaKTOPOB.
Karanu3s n kaTanu3aTopbl
25 ['oMoreHHbIe 1 reTepOreHHbIE PEAKIIUI
ITpakTryeckas padora Ne 1 "Brnusinue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa LOK
P N P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKIu
97 OOpaTtumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnuotexa [JOK
XUMHUYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas pabora Ne 2 "Bnusinue
bu6nuoreka [IOK
28 pa3anyuHbIX (PaKTOPOB Ha MOJOKEHUE

XUMHYECKOTO paBHOBECHUS"

https://m.edsoo.ru/3bf34el7
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Dnektponutrueckas auccounanus. CuiabHbIe

29 U ciabple AIeKTpoauThl. CTeneHb bubmmorexa [IOK
P ' https://m.eds00.ru/5f766bdf
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpea BOAHBIX
30 acTBO OBp Bonoponusrii HOK&S:TGJIL (pH) bubmmorexa [JOK
PacTBEOpOE. BOAOPOA P https://m.eds00.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronye B bubmuorexa [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
39 [IpakTuueckas padora Ne 3 "Xumuueckue bubnuotexa [HOK
peaKkuuu B pacTBOpax JIEKTPOJUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. bubnuotexa [HOK
Baxxnerime OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubnmnoreka [HOK
Oananca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa [JOK
P P P P . https://m.edso00.ru/93fb97d2
36 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [TOK
A&P https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3nudHBIX TUIIOB bubmmorexa [TOK
At p https://m.edsoo.ru/5afa265d
CucreMmaru3anus 1 0000IIeHUE 3HAHUH TT0 bubmmorexa [JOK
38 " "
Teme " XUMHUYECKHE pPeaKun https://m.edsoo.ru/c161eb85
39 KonrtponbHas padora Ne 2 "Xumuueckue bu6muoreka [JOK
peakuun” https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemeramuios B [lepuoanyeckon
40 CHUCTEME XUMHUYECKuX dnemMeHToB [I. U. bubnuotexa [JOK

MeHnpeneeBa u 0COOEHHOCTHU CTPOCHUSA UX
aToMoB. OU3NYECKHE CBOMCTBA HEMETAJLJIOB

https://m.edsoo.ru/8ca2dcad
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41 Annotponusi HeMETalIoB (Ha IpUMeEpe bubnmoreka [JOK
KHCJIOpoJia, cepbl, hocdopa u yriepoia) https://m.edsoo.ru/ef92c91c
42 Bogopon: nonyuenue, pusndeckue u bubnmnoreka HOK
XMMHYECKHE CBOMCTBA. [ 'nIpuibl https://m.edso0.ru/0aa8f613
["anorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOODI
43 noTy4deHus1, GU3NIECKUE U XUMUICCKHE bubmorexa LIOK
Y“ ’ https://m.edso0.ru/4e223795
CBOICTBa
l"anorenoBonopoabl. Baxxneiue
44 KHCJIOPOJICOACPIKAIINE COCTUHCHUS bubmorexa LIOK
PONCOACPHATR A https://m.edso0.ru/6b3255e6
raJloreHoB
JlabGopaTopHbIie 1 MPOMBIIIICHHBIE CTIOCOOBI
45 noytydeHusi rajioreHoB. [Ipumenenue bubmorexa LIOK
yi P . https://m.edsoo.ru/6971aca4
TaJIOTeHOB M UX COCIUHEHUIA
[IpakTuueckas pabora Ne 4 "Pemenue
46 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe bubmmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: naboparopHblie v MPOMBIIIITICHHBIE
47 CHOocoObI MOMy4YeHUs, PU3NIECKUE U bubnmnoreka [HOK
xumuueckue cBoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCIIOpOJIa U 030HA
bu6nuoreka [IOK
48 OKCHIBI U IEPOKCH/TBI
A p A https://m.eds00.ru/5c8816a0
49 Pemenwue 3a1a4 pa3TuIHBIX THITOB bubmmorexa [JOK
Aap https://m.eds00.ru/2b6d8bab
Cepa: HaXOXKJICHUE B MPUPOJIE, CITOCOOBI
P PHPOZ bubmuoreka [JOK
50 MOJTyYeHUsI, PU3HUICCKUE M XUMUICCKHE

CBOMCTBA

https://m.edsoo.ru/46afael6
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bu6nuoreka [IOK

51 Ce
POBOAOPOZ, CYIbHHAL https://m.edso0.ru/7c875999
Kucnopoaconepsxaiiye cCoeAMHEHUS CEPBI. bubnuoreka LIOK
52 . .
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTuyeckas padora Ne 5 "Pemenue
53 SKCIIEPUMEHTAJIbHBIX 3a1a4 110 Teme "Cepa u bubmmorexa [JOK
R P | P https://m.edsoo.ru/0afb05e4
e€ coeIMHEHUS
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI
o4 MOJTy4YeHHs, PU3NIECKUE U XUMHUYECKHUE bubmmorexa [IOK
Yq ’ https://m.edsoo.ru/badd2255
CBOWCTBA. AMMUAK, HUTPH/IBI
55 Kucnoponcoaepxaiue coequHEHHs a30Ta. bubnmnoreka HOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnmnorexka HOK
A30THBIE yI10OpEHUS https://m.edso00.ru/129f5059
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
bop 8 PHPOA bubmmorexa [JOK
S7 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
N https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochunel u pochun
58 Oxcunsl hocdopa, pochopcoaepxaiine bubnmnoreka [JOK
kucaoThl. Comut pochopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pochopa 1 ero coeAMHEHUH. bubnmnorexka HOK
dochopubie yroOpeHus https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue
60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U bubmmorexa [JOK
p g https://m.edso0.ru/8175ac3f
dhocdop u ux coenuHeHUs "
VYraepoa: HaXOXIEHUE B IPUPO/IE,
pol 8 PHPOA bubmuorexa [JOK
61 AIJIOTPOIIHbIE MOAUPUKALNY; GU3HUECKUE U

XUMHNYECKHEC CBOI\/’ICTBa, IIPUMCHCHUC

https://m.edso0.ru/1eb19f9e
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62 Oxcun yriepoaa(ll), okcua yriepoma(1V), bubnmoreka [JOK
YroJibHasi KUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB bubmmorexa [JOK
A&P https://m.eds00.ru/6029b609
KpeMmHunuii: HaxoKeHUE B IIPUPOJIE, CITIOCOOBI
64 H(I))JI eHusl, GU3NYECKHe U zufmquKHe bubmmorera LOK
YACHHE, https://m.eds00.ru/143558ab
CBOWCTBa
65 Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA, bubnmnoreka HOK
CUJIMKAThI https://m.edsoo.ru/3170e7bl
IIpumenenue kKpeMHUS U €r0 COEIUHECHNUHN Bubmiorexa LIIOK
66 Cp P ' https://m.edsoo.ru/393cdac0
TCIIO, €ro HOTYHCHHC, BB CTCkIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHbBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000IIeHNe 3HAHUH TTO bubnuotexa [HOK
teme "Hemeramib" https://m.edso0.ru/6e864db5
bubmmoreka [IOK
69 K °3"H "
OHTpOLHA pabora N eMETAILIH https://m.edso0.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI, bubnmnorexka HOK
KOPPEKIIUS OIIHO0K https://m.edsoo.ru/2b7e9510
[Tonoxenne meramios B [lepuoanyeckon
71 CHCTEME XMMHUYECKHX DJIEMEHTOB. bubmuorexa [JOK
Oco00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
0007109€K aTOMOB METaJJIOB
79 OO6mue ¢puznyecKkue CBOMCTBa METAIIIOB. bubnmoreka [JOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 Crnasel MeTaiuioB. Kopposust meTasioB bubmmorexa [JOK

https://m.edsoo.ru/42b872e3
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bu6nuoreka [IOK

74 Pemtenue 3amay pa3iiMuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH Psijl HAITPSIYKSHUI
75 MeTtauioB. OO0mue cuiocoObl MOIYYECHUS buGnnorexa LIOK
’ i https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTiKa MeTayuioB | A-rpymisl
[Teproandeckoii CUCTEMBI XUMUYECKUX
76 snemeHToB. Hatpuii u kanuii: moiay4yeHue, bubnmoreka [JOK
(bU3MYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCTUHEHUN
Oo6mas xapakrepuctuka metamioB [1A-
rpynmnsl [lepuoanueckoil cucteMsl
77 XUMHYECKUX 3JIEMEHTOB. Maruui u KajibIuid: bu6mmoreka [IOK
noJiyuyeHue, PU3nYecKue 1 XUMHUIECKHe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHNE IPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 JKécTkoCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS bubnnorexa LIOK
yeip https://m.edsoo.ru/c74bfae9
79 AnroMuHuil: nony4yenue, GusndeckKue u bubnmnoreka [JOK
XUMUYECKHUE CBONCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AM@oTepHbIe CBOMCTBA OKCHUIA U TUIPOKCHAA
80 QTFOMHUHHUS, THAPOKCOKOMITTIEKCHI aTFOMUHUS brbmmorexa LTOK
- THAP ’ https://m.edsoo.ru/5d12d318
WX IPUMEHEHHE
81 Pemenue 3amay pa3auvHBIX THIIOB
ITpakTryeckas padora Ne 7 "Pemenue
bu6nuoreka [IOK
82 IKCIIEPUMEHTANBHBIX 33724 110 TeMe

"MeTaJisl TJIaBHBIX OArpynn"

https://m.edsoo.ru/27a4af43
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OO01mas xapakTeprcTUKa METaNIOB TTOOOYHBIX

bu6nuoreka [IOK

83 noarpymi (b-rpyni) I[epuoanyaeckoit
arpynt (B-rpyn) Tlepuon https://m.eds00.ru/610d7431
CHUCTEMbI XUMHUYCCKHX JICMEHTOB
84 DU3NYECKUE U XMMUYECKUE CBOKMCTBA XpOMa U bubnmnoreka HOK
€ro COCIMHEHUN, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
Baxueriue coeMHEeHUs Maprasiia.
85 [TepmanraHaT Kajims, €ro OKUCIUTEIbHEIC bubmorexa [JOK
pv ’ https://m.eds00.ru/039d69c8
CBOMCTBa
du3nyeckre 1 XMMUYECKHE CBOMCTBA JKejle3a
86 U ero coeauHeHui. [lonydyenre u npuMeHeHHE bubmorexa [JOK
g ' i P https://m.eds00.ru/1b7f8741
CILJIAaBOB JKelie3a
87 du3nyecKkne 1 XMMHUUICCKIE CBOMCTBA MEIIH U bubnnoreka IIOK
€€ COCIMHEHUH, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
du3nueckue U XMMHUUICCKIE CBOMCTBA IIUHKA U
88 ero COeJINHEHUN, UX IPUMEHEHUE bubmorexa [JOK
A ’ p ' https://m.edsoo.ru/b1f2beal
M'iapoKCOKOMITIEKCHI ITUHKA
ITpakTuueckas pabora Ne 8 "Pemenue
bu6nuoreka [IOK
89 AKCIIEPUMEHTANBHBIX 3a7a4 0 TeMe
' https://m.edso00.ru/a6e352ea
"MeTaibsl TOOOYHBIX MOArpyHH"”
90 Pemenne 3agay pa3nMIHbIX TUIIOB bubmorexa [JOK
AaTp https://m.edsoo0.ru/a8b83d83
o1 O0600611eHre U cUCTeMaTU3allus U3YYeHHOTO bubnmnoreka [JOK
MaTepuaia 1o reme "Mertamibsr" https://m.edsoo.ru/e91fe975
but6mmoreka [IOK
92 KonTponbshas padora Ne 4 "MeTamibr"
p p https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bu6muoreka [JOK

KOPPEKIHs OINO0K

https://m.edsoo.ru/9ebff2fd
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Poinb Xxumun B obecrieueHIH yCTOWYHUBOTO

94 a3BUTHS YesioBeuecTBa. [loHsATHE 0O HAYUHBIX 1 bubmmorexa [JOK
P ' i https://m.eds00.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIKITBI OpraHU3aluu
XUMHUYECKOTO MTPOU3BO/ICTBA. bubnmoreka [JOK
95 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH bubnmnoreka HOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMus U 300pOBbE YeNIOBEKA. JIeKapCcTBEHHBIE 1 bubnuorexa [HOK
cpencTBa https://m.eds00.ru/a6552721
08 Xumus nuiiy. Poibs XxumMuu B o0ecrieueHun 1 bubnnoreka IIOK
MUIIEBON OE30ITaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue n mapdroMepHbIe CpeACTBa. 1 bubnmnoreka HOK
briToBas xumust https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENLCTBE. BaykHelmue
100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorexa [JOK
P pyXH https://m.edso0.ru/61e69003
MaTepuaibl
XuMHS B CEIBCKOM X03siiicTBe. Oprannueckue bubmuorexa [JOK
101 1
U MUHEpaJIbHbIE YI00pEeHUS https://m.edsoo.ru/fd39587d
102 CucreMmaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bubmuorexa [JOK
TeMe https://m.edso0.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnace/ Ilyzakos C.A., Mamnauna H.B., [TonikoB B.A.,
AxnronepHoe obmectBo «M3paTenscTBo «IIpocBemienne»
» Xumus, 11 xnacc/ I[Tyzakos C.A., Mamuauna H.B., [TonkoB B.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumust (yriyOseHHbIl ypoBeHb). Peanuzanus tpedbosannit ®I'OC cpegnero
o61ero oOpa3oBaHus: METOIMUECKOE TIocoOue st yuutens / [A. A.
Kagepuna, M. I'. Cnactuna] ; Hayu. pen. H. B. Ceupuaenkosa ; nog pea. A.A.

Kasepunoii. — M.: ®I'bHY «MHCcTUTYT cTpaTeruu pa3BuTus 00pa30BaHU,

2023. - 100 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmmoreka [IOK
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