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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa mo XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTEIBLHOM MTPOrpamMMBbI cpeaHero ootmiero oopazoarus(DOIT
COO), npencraBieHHbix B dDeneparbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTeNbHBIX opraHu3anuax Poccuiickoit  deaeparum,
peaNnu3yroNIMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepanyu Ha nepuon a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBaHusi ywamuxcs 10-11  xkmaccos.
N3yyenue mpeamera, pealMdyeMoe B YCIOBUAX JU(DPEepeHIIpOBaHHOTO,
npoduibHOro O0OyYeHHs, MpPU3BaHO oOOecmeunuTh o0IEe00pa3oBaTENbHYI0 |
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0y4YeHUsI B OpraHu3anuax mnpodeccuoHaabHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIIUH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NoApOOHYI0O  HHTEpIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeHusiMu GI'OC COO o B3auMOOOYCITOBICHHOCTH IENeH, COACpKaHUS,
pe3ynbTaToB OOyYeHUS] M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSl CJICAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEACTaBICHUSI O ILENsAX, COJAEpKaHUHU, OOIIeH cTpareruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTHS OOYyYaIOIIUXCS CPEACTBAMU ITPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNieSICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHUS M TOCJIEI0BATEILHOCTU
W3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX IOCTIKCHHA OOYydYaromuXCcs B
paMKax WTOTOBOM arTecTtalim B (opMe eIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriryOJIEHHOTO U3YUSHUS XUMUH:

e YCTaHABIMBAaE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTesbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACNbHBIX MpoQuieid, mnpeaycMaTpuBacT
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pacnpeneieHue W CTPYKTYpHPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JAET MPUMEPHOE pacIpeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
U3YYEHUS OTNIETBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuaia ¢ y4€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX H
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOa€HHOM ypOBHE ¢ YIETOM COBPEMEHHBIX TPHOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa3oBaTelIbHOM
MIPOTrpaMMBbl CpeaHero o01ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEAMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JECHCTBUM  0O0ydYaromerocs 10 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM TO3UIMSAM B MPOrpPaMME MO XHMHH TMPEAYCMOTPEHA
MIPEEMCTBEHHOCT, € OOy4YeHHEM XUMHW Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBJICHHOM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XUMUs
0CTa€Tcsl BOBMOXHOCTh BEIOOpA €ro BApUaTUBHOM COCTABJISIOLIEH, KOTOPast JOJIKHA
OTIPEIEIATHCS B COOTBETCTBUU C HAMPABIICHUEM KOHKPETHOTO MPOQHIIS O0yICHHUS.

B coorBercTtBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOTO0 M YIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO OOYyYE€HHUsI HAa YpPOBHE CpEIHEro oOlero oOpa3oBaHUS
XUMHUSI Ha YpOBHE yrayONE€HHOTO W3yYeHMs] HaMpaBlieH Ha peaTu3aluio
MIPEEMCTBEHHOCTH C MOCTIEAYIOIIUM YTANIOM TOJIYYSHHS] XUMUYECKOTO 00pa30oBaHus
B paMKax W3yYCHUS CIEIMUATbHBIX ECTCCTBEHHO-HAYYHBIX MW XWMHYECKHX
JYCLIMIUIMH B By3aX U OpraHU3alUsIX CPEeIHEro MpodeCCUOHAIBHOTO 00pa30BaHMUs.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
oOy4Jaronmnxcsi, BHIOPABIIMX ONPEACAEHHBIA MPOPMIb 00yYeHHUs, B TOM YHUCIE C
MEPCIEKTUBONW  TOCIACAYIOMIETO IMOJYYCHUS XHMHYECKOro oOpa3oBaHHS B
OopraHu3anusx MnpopecCuoHAIbHOTO o0pa3oBanusi. Hapsioy ¢ 3Tum, B cBete
tpeboBannii ®I'OC COO Kk mIaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (elepanibHON
o0pazoBaTeILHON MIPOrpaMMBI CPEIHETO O0Ier0 00pa30BaHUs U3yUEHUE TIpeaMeTa
«XuMUS» OPUESHTUPOBAHO TAKXKE HA PEIIEHUE 3a/1ad BOCIMUTAHUS U COIUATIBLHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHHUH palMoHaIU3alMi y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomuMu mpeaMera «XUMUs» Ha YpOBHE YIIIyOJEHHOTO H3ydeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOJIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJEPkKAHUA 3THX KypCOB B MPOrpaMMe IO XUMHHU 332 OCHOBY
npuHATH ojioxkernst PI'OC COO o paznuuunsx 6a30BOTO U YIITYOJIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasi XUMHSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3yYEHMS IMpeAMETa. IJTa CHUCTEMA
3HAHMI MOJy4aeT ONpeaeiEHHOE TEOPETHYECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yriayOn€HHOM ypOBHE H3YyY€HHs MNpeAMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTEIBHOTO YBEIUYECHHS 00bEMA 3HAHUHN O XMMUYECKUX 3JIEMEHTAX U CBOMCTBAaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIiayOJIeHUs MIPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSAX IHPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKHU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pYyILICHHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui JOMOIHSIETCS
GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIpU
PacCCMOTPEHUU PEAKIMOHHON CHOCOOHOCTH COEIMHEHUW YyAeNseTcss o0coboe
BHHUMaHHE BOIMIPocaM 00 JIEKTPOHHBIX 3P deKTax, 0 B3aMMHOM BIIMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHrne UMEET TO, YTO Ha COJIEP )KAHUE KYypPCOB XUMHH YTITYOJIEHHOTO
YPOBHS U3YUCHHUS JJIsI KJIACCOB OMPeACIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYPY M XapakTep JOMOJIHEHUH K OOImeld cucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE NpeAMEThl. Tak, HampuMmep, B COJEPKAHHU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
MMETh AJIEMEHThI Y4eOHOro Matepuasia rno oouieit xumuu. [Ipu nuzyyenuun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIIHOCThH 3aKOHOB M TEOPHIl B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsL TEOpUs
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIACCOB XUMHKO-
Ouonornyeckoro npoduiist OONbIIUNA yAETbHBIA BeC Oy/eT MMETh OpraHuyecKas
xumusi. B 3ToM ciyyae npenocTaBisieTcsi BO3MOXHOCTb JJ1s1 00s1ee 0OCTOSTENIbHOTO
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pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK
JUNH]IbL, OETIKH, YIIIEBO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHus o
COCTaBE U CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM U M3Y4YEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPCHMUS.

B mnane ¢opmupoBaHMs OCHOB HAydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM IpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipu n3yyenuun yueOHOTO npeameTa « XuMus» Ha yrilyOJIEHHOM YPOBHE TaKkKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHHE OCHOB HAyKHU
XUMHUH KakK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOM JEATETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toii 3a1a4n Ha
yIrIyONEHHOM YypOBHE H3YYEHHs MpeAMeTa MpeArnosaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUWA: O MaTEpUaJIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJIEHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTMYECKOM, SHEPreTUYECKON M MUILEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB DHEPI'UH, B
00eCreYeHnn paloOHAJIbHOTO MPUPOJONOIb30BaHU, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOM cpene;

e OCBOCHME CHCTEMBI 3HAHHW, JISKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpPa: (PyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHWS XUMHUYECKUX pPEakLMi, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIIMX
Hay4HBIX NMPUHLIMIAX XUMUYECKOIO IIPOU3BOJACTBA;

e (opmupoBanue y O0yJaroIIIXCS OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKUX 3HAHUN i1 OOBSICHEHUs
KJIIOYEBBIX MW U MpPOOJEM COBPEMEHHOM XHMMHUH, IJs1 OOBSICHEHMS U
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MMPOTHO3UPOBAHUS SIBIICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rpaMOTHOTO pelIeHus mpo0JieM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUSI,
aHaJIN3a U OIICHKH C ITO3UIIUH DKOJIOTMYSCKOH 0€30IaCHOCTH MOCIIEICTBUI
OBITOBOM U TPOW3BOJCTBEHHOW JEATECIBHOCTH YeJOBEKa, CBA3AHHOW C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUH 0 HAyIHBIX METOAaX MO3HAHUS, HEOOXOTMMBIX
JUIL TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUST XUMHYECKHX SBJICHUM, HMMEIOIUX MECTO B IMPHUPOJE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYHKIUI LEIOCTHOW CHCTEMbI CpPEeIHEro o0Iiero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHUN MPUPOJIBI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIIAJIHBIX HUCCIEAOBAHUN B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUA,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (OpPMHPOBAHUE Yy HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOPA30BAHMIO KakK
YCJIOBHUIO YCHIENTHOMN Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMupOBaHUE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIOINOJIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IECTBEHHO-
MTOJIE3HOM DKOJIOTHYECKOMN AEATEIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obiero oopazoBanusi, coctapisiet 204 yacos: B 10 kinacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJemIo).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHCHUM.

DIEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YyXAEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXHOCTM aToma YIJepoja. XHMHYECKas CBS3b B
OpraHUYECKUX COEAMHEHUSAX. TUIbl TMOpUIN3ALIMK AaTOMHBIX OpOUTANEl yraepoa.
MexanuzMbl  00pa3oBaHHS KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLEeNnTOpHBIA). TUNBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- W T-CBS3W.
OpunHapHasi, 1BOHAas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€H B MOJIEKYJIAX
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopust crTpoeHust opraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnekTpoHHbIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHAYKTUBHBIN 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHsTtue o
dbynkuuonansHoM rpymnme. ['omonorus. 'omonornueckue psaapl. CucreMaTnyeckast
HoMeHkIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHaibHbiE Ha3BaHUs
OTJEJIBHBIX IIPEACTABUTEIICH.

OcobenHoct U Kiaccuukanus OpraHudeckux peakuuid. OKHUCIUTETBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HAKOMJIEHHUE ¢ 00pa3iiaMy OpraHUYECKUX BEMIECTB U MaTEepHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEILECTB MPH HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJl OpraHu4YeCcKUuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ankaHoB, o0mias ¢hopmysa, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AllKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALNH, TUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKIMI PaAUKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOMy4YeHus: U TPUMEHEHUE aJIKAaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHoCTH
CTPOCHHSI U XUMUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIaH, IUKJIOOYTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, UKIIOTeKCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYeHUS! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenpl. ['oMosiormaeckuii psii aakeHoB, oOmas (Gopmyna, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPHU IM3aIIUs
aTOMHBIX opOuTanel yriaepoaa, o- U m-cBA3U. CTpPyKTypHas U reomMeTpudeckas
(umc-Tpanc-) uzomepusi. PU3nuecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peaklMu MPUCOECIUHEHHS, 3aMEIICHHs B O-MOJOKEHWE NpPH JIBOMHOM CBS3H,
nosimMepusanuu 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakunn
Ha JIBOMHYIO cBs3b. CIIOCOOBI MTOJIyUYEHHUs U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenne. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MMOJTy4eHUs U IPUMEHEHUE alIKaIEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX OopOuTaneil yriaepoga. @u3nyeckue CBOMCTBA aJIKUHOB.
XHWMHMYECKHE CBOMCTBA: pEaKLUMU PUCOECAUHEHUS, TUMEPU3ALIUN U TPUMEPU3ALIAH,
okuciyeHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOMHYIO CBsA3b. COCOOBI MOMY4YEHHs U IPUMEHEHHE
AJIKWHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMonoruyeckuii psifi apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMelleHUsI B OEH30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, Peaklud MNPUCOCAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX pPAIUKaJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsHBbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI €ro nepepadoTku. CrocoObl nepepadoTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, NX TPUMEHEHNE B POMBIIIUICHHOCTH U B OBITY.

['eHeTrueckas CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOJ0B. Peakiuun
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [HAHOTPYIIILY,
aMmuHoOrpymnmy. JleiicTBUe Ha TraJoreHNpPOU3BOAHBIE BOJHOIO W CHOUPTOBOTO
pactBopa miénoun. B3anMopeiicTBue nuUraioreHajaKaHOB C MarHUEM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCTMHECHUSIX. Hcnons3zoBanue
raJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (GU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTD), KaU€CTBEHHBIX
peakiuii yriieBOJAOpPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciiBeunBaHUE OpPOMHON WU
MOJHON BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriiepoja v BOJOPOJia B OPTaHMYECKUX BEIECTBAaX, MOJYYECHUE ATUIICHA U U3yUCHHE
€ro CBOMCTB, O3HaKoMmyIeHUEe C¢ KoyuekiusiMu «Hedts» u «Yromwy, ¢ oOpasnamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE CcOUPTHl. CTpoeHHME MOJIEKYN (HAa MpUMEpe
METaHOJIa W JdTaHoda). ['oMonorudeckuil psn, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYyJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pEaKUMH 3aMEUICHUs, JAETHApaTaliy, OKHUCIICHHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKMMH  KHUCIOTaMHU.
KauecTBeHHas peakuusi Ha OJJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs U TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3HYECKUX H
XAMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMU KHUCIIOTAMH, KAYECTBEHHAS! PEAKIIUSI HA MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUIbLHOTO 3amerieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOrO siapa. dusnyeckue cBoicTBa (eHona. OCOOEHHOCTH XMMHUYECKUX
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cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06s1 osryueHus: U mpuMeHeHue genomna. GenonpopmMaabAeTHaHAS CMOJIA.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3MUECKWe CBONCTBA albJCTHIOB H
KETOHOB. XUMUYECKHE CBOMCTBA AJIBJACTUAOB U KETOHOB: PEAKIIMU ITPUCOCIUHEHUS.
OxuciieHHe albJeru/ioB, KauyeCTBEHHbIC peakiuu Ha aibaeruabl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 3oMepus 1 HOMeHKIIaTypa. Ou3ndecKue CBOMCTBA
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBA3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJUKala.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JUHONIeH08as KucinoTel. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpU3NUeCKUe U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIJION U 11enoYHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPHAIIMX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monMcaxapunbl). MoHOcaxapuIbl: TJIIOKO3a, (PyKTO3a, TajakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUEe CBOMCTBA M HaxXOXXJACHHE B Ipupoje. POTOCHHTES.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIETHIHON
Ipynim, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAQYECHUE B KU3HEAEATEIBHOCTH OpraHu3Ma. /[ucaxapuael: caxaposa, MaiabTO3a U
JakTo3a. BoccTaHaBnMBaroe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumenenue. [lomucaxapuabl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmania, TIVIMKOT€eHa U
HeJUTroNo3bl.  DU3MUYECKHE CBOWCTBA KpaxMala M LEIUTIOJI03bl. XHUMHUUYECKHE
CBOMCTBA KpaxMaJsia: THAPOJIN3, KAYECTBEHHAS PEaKUUs C HMOAOM. XHMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emiono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbh PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOTO CIHPTa B albJIETHU]l HA PACKAIEHHONW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aibAeruiibl (C THUIPOKCUIIOM
nunammuHcepeopa(l) u runpoxcunom meau(Il)), peakius raunepruHa ¢ THAPOKCHIOM
menu(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeiicTBre Kkpaxmasua ¢ HOJ0M,
peIIeHNe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «CrupTel W (EHOJBIY,
«Kap6onoBsie Kucia0Thl. CI0KHBIE dPUPBD).

A30Tcoaep:kalue OpranndecKue coeTuHeHusI.

AMUWHBI — OpraHUYECKHE MPOU3BOJHBIC aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue U apoOMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoenue Moliekyl, oOmas ¢gopmysa, U30MEpHs, HOMECHKJIATypa U (hU3NYECKUe
cBOMcTBa. XMMHUYECKOE CBOMCTBA anupaTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTRA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBHAE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnu anKuaaMMOHUSL.

AHWIYH — IPECTaBUTEIb aMUHOB apoMaTHuyeckoro psiga. CTpoeHUe aHUJIMHA.
B3aumHoe BimMsHHME Tpynm aToOMOB B MoJIeKyle aHuinHa. (OcoO0eHHOCTH
XUMHUYECKUX CBOUCTB aHWIMHA. KauecTBeHHBbIE peakiud Ha aHwInH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loinydenue aHwiIMHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHble TPEACTaBUTENN Ol
AMUHOKHCJIOT: TJWIMH, ajJaHuH. DOu3nueckue CBOWCTBA aMHUHOKMCIIOT.
XWMUYECKHE CBOMCTBA AaMHUHOKHCIOT KakK aM(pOTEPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius IOJMKOHJSHCAIINM, O0O0pa30BaHUE TENTHUIHONW CBS3H.
buonornueckoe 3HaueHME aMUHOKHUCIOT. CHHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupoaHsie Tmonumephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUIPOJIU3, JCHATYypaIus,
Ka4eCTBEHHBIC PEAKIIMU Ha OCIIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl W3YyYE€HHUS BEIIECTB WU HUX NPEBPAILICHUM:
pacTBopeHue O€JKOB B BOJIe, JeHaTypalus OeJKOB MpH HarpeBaHWU, IBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAIBHBIX 33Jad [0 TeMaM
«A3oTcoepkaliue opraHuueckrie CoeIuHeHus» U «Pacro3HaBaHue OpraHndeCcKuX
COCIMHEHUN.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIUM, CPEAHSAS MOJICKYJIsIpHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TOJIUIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKAPOOHATHI,
noudTUIeHTepedTanaT). Y TUIU3alus U nepepadoTKa MIacTUKa.

DnacToMephl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH).

[Tonumepsl CHELHUAIBHOTO Ha3HA4YCHUs (Tedion, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOJUMEPHI, OMOpa3iaraeMpie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yyKOB, PEIICHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3anaun.

HaxoxaeHue MoJieKyJIsipHOM (OpMYJibl OPraHUYECKOTO COCIUHEHUS TI0
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJIAPHOU
(bopMyIIBI OPraHMUECKOTO COeTMHEHMSI TI0 Macce (00BEMY) MPOAYKTOB CrOpaHus, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM HCXOIHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POpMYJIbI OpPraHMYECKOro BEIIeCTBa Ha
OCHOBE €TI0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJYYEHUs, OMPEACIICHUE TOJH
BBIX0/Ia MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpPEeaAMETaxX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNWE, HAYIHBIN (DaKT, THUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HaOIIONCHUE, H3MEpPEHHUE,
AKCTIIEPUMEHT, MO, MOJICIUPOBAHHUE.

dusuka: Marepusi, arToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
PHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3MYECKHE BEIMYUHBI, €IMHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA M TEeTEPOTPOGHBIM THUIT MHUTAHUS, OPOKECHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJIEBOIbI, >KUPbI, HYKJIECHHOBBIE KHUCIOTHI,
(hepMEeHTHI.
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['eorpadusi: mose3HbIC UCKOTTaeMbI€, TOTUIHBO.
TexHONmorusl: THILEBbIE NPOAYKThI, OCHOBBI PAalMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukarus XuMHYeCKUX dJIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB IO AaTOMHBIM  OpPOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MDUTYypallui HOHOB.
DIEeKTPOOTPUIATENBHOCTbD.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA W lleproanyueckor CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTHIX Y CJIOKHBIX BEUIECTB 10 TPYIIIAM U IEPUOAAM. 3HAYEHUE IEPUOTUYECKOTO
3akoHa [[.1. Menaeneena.

XuMHYecKasi CBSI3b. BHIbl XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10sIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCIMHEHUM
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JHUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XMMUU.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHepix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpauus. HaceleHusle u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.
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Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHU OTJIEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XuMruueckux peakiuii B HEOPTaHUYECKOW M OpraHUYecKOn
XUMHUH. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
DHEPTUU TIPU XUMHYECKUX peaknusiX. TermnoBbie d3(h(PEKTh XUMUYECKUX PEAKITUH.
TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOW peakiiu, e€ 3aBUCUMOCTb OT Pa3jIMYHbIX (HDAaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peaKkuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HA IOJOKEHHE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPAMU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienoyHas. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOT0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb M BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB M HUX NPEBPALICHUN:
pa3oKeHUe NEepOKCUZa BOJAOPOAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeieTieHue
Cpeabl PacTBOPOB C TMOMOIIBI0 HHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIAYHBIX
(GakTOpOoB Ha CKOPOCTh XWMHYECKOW PpEAKIMU M TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannueckasi xummusl.

[Tonoxxenne HemeTaiwioB B [leproinyeckoi CUCTeME XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUs ux aTomMoB. Duzmveckue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAMU U HEMETAJUIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ napubl. TormBHbIE
DJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOMydeHHs, (U3NYECKUE U
XAMUYECKUE CBOMCTBA. | ajmoreHoBoAopobl. BaxHeune KuCIopoacoIepKaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI TTOTYICHUS
rajoreHoB. [I[puMeHeHne ranoreHoB U UX COEUHEHUN.
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Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI TOJYYEHUS
kuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. HaxoxzaeHnue B mpuUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabuasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucTas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeIMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ uX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azorta
U €r0 COCTMHEHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CocOObl MOMy4YeHUs, (U3HUYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue docdhopa u ero coeauHeHuit. dochopusie
yno0peHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOIHbIE  MOJIU(PUKALIMY.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(IV), yronehHas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOku. [IpuMeHeHre MPOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJOM, U €Tr0
COCIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHus U ero coennHeHui. CTEeKI0, €ro noJIydeHue, BUIbI CTEKIIA.

[Tonoxenne MetamoB B Ilepruoandeckoil cucTeMe XUMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrmue
¢dbuznyeckre cBoiicTBa MeTauioB. [IpuMeHeHUE MeTauioB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HampsokeHuid  MeTamwioB.  OOmme  crocoOsbl

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3alllUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MmetamioB [A-rpynmer [lepuonnueckoii crucTeMbl
XUMHUYECKUX JIeMEeHTOB. HaTpuii u kanuii: monydeHnue, Gu3ndeckue 1 XUMUIECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OO6mast xapakrepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMUYECKAX DJJEMEHTOB. Maramii W KaJblHWiA: TOJy4eHHE, (DU3NYECKUE W
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HX COECAMHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.
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ATIOMUHWI: TTOTydeHue, GU3NIECKUe U XUMUIECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoOTepHBIE CBOICTBa OKCHIa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi XapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[Tepronn4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
ruapokcuasl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHiia M €ro COCIMHEHHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBONCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA KeJe3a U ero coeanHeHuid. OKcupl,
rugapokcunsl u cou xene3a(ll) u xeneza(Ill). ITomydyeHue u nprumMeHeHue xkemnesa u
€ro CILIaBOB.

duznyeckre U XMMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUN.

[MuHk: momydyeHue, (U3MUYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U THUJIPOKCH/IA [INHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
UHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
n3yueHue oOpaslloB HEMETaJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, H3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M KEJie3a C pacTBOpaMU KHUCIOT U
1Ie04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aUMOJECHCTBUE THAPOKCUIOB ATOMUHUS U LHUHKA C
pacTBOpaMM KHCJIOT U WIEJNOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4d 110 TEMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U Gochop U UX COECTUHEHUSN»,
«MeTaibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOrO pa3BUTUA dyenoBedyecTBa. [lonstue
0 HAYYHBIX METO/IaX MTO3HAHUSA U METOJO0JIOTMU HAyYHOT0 HccienoBaHus. Hayunsie
TMPUHITUIBI OPTaHU3AINN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIINITIECHHBIE CTTOCOObI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoa). [I[poMblIlIeHHbIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPElbl U €ro NociaeAcTBUsl. Posib xumuu B
o0ecIeuyeHNN YHEPTETUIECKON OE30MacCHOCTH.

Xumus H 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Pob XUMUN B pa3BUTUN MEIULIUHBI.
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XUMHS T OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE J00aBKU. Poib Xxumun B
oOecrieuyeHUH TUIIEBO 0€301TaCHOCTH.

Kocmetnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOro UCIOJIb30BAHUS MPEnapaToB OBITOBON XMMUU B IOBCEAHEBHOM KU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTEepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepnans! 1t 2neKTpoHUKU. HaHOTeXHONMOTMA.

PacuérHble 3anaumn.

Pacuétei: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MACCE WM 00bEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, MaCChI
(00BéMa, KOIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
PUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTa PEaKIUH, €CIU OJIHO
U3 BEILIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHON MaccoBOM JAoJen
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAIIUU BEIIECTBA B
pacTBope, A0JIM BbIXO/1a MPOJYKTa PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TNpU  H3YYEHUH OOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUH, TPUHATHIX B OTACJIBHBIX
MpeaMeTax €CTeCTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, Kjaccu(uKalus, MnepuogudHOCTh, HAOII0CHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEJNb, MOJICTMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opranusM, 3KocrucTema, onocdepa, MeTaboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBI, TIOJIE3HBIC UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHoJorus: XUMUYECKasl MPOMBIILJIEHHOCTb, METAJUTYPTHsi, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIIIJIEHHOCTb,
bapmarneBTHYECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MIPOMBILLJIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUHM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUS BBIJIENEHBl CJIEIYIOIIME COCTAaBIISIONIUE: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJTaHCKOH WAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
OPUHATBIME B OOIECTBE IMIpaBWJIaMUd W HOPMamMu [OBEICHUS; HAIUYUE
IPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HCHHBIC TUUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c()OPMHPOBAHHOCTh OMNbITa IO3HABATEILHOM M MPAKTUYECKON J1€ATEIbHOCTH
oOyuJaroluxcs B MpoLecce peaan3auui 00pa3oBaTelbHON AESITEIbHOCTH.

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHA IpeaMeTa «XHUMHUS»  OTPaXKaroT
c(OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOyuyaroluxcs B MPOIECcCEe pean3aliid 00pa3oBaTeNbHOM AESITEIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEM,
YBaXKEHUS K 3aKOHY M [IPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOPMax U IIpaBUjaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTU MPU CO3TAHUH YUEOHBIX
IPOEKTOB, PEIIEHNHU YU€OHbIX 1 TO3HABATENIbHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKIX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHThI IPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAy4YHOMY HACJEAHI0
OTE€YECTBCHHON XMMUH;

YB@XEHUsI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUYECKOTO
INPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IIOHUCKOB,
HOCTOSIHHOTO TPpyJa YYEHBIX U IIPAKTHKOB;
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MHTEpeCca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCJIEIYIOLIEM aHAIN3E
uHGOpPMAIIUHU O IEPETOBBIX TOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBECHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBICHUSMHU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHNs KyJbTYPHbI 310POBbSI:

NOHMMaHHSA LEHHOCTEH 310pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOMIo/IeHUs1 TIpaBui O€30MacHOro oOpamieHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NpPaBWI HHIMWBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOJeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPAKTUYECKUX 3ajad
coLMaJIbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBbIOOpY HMHAMBHUIYaJIbHON TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTMYECKU LEIEeCO00Pa3HOT0 OTHOILIEHUS K MPUPOJE KaK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTBbHOTO XapakTepa SKOJOTHYECKHX MpoOJieM, BIUSHUSA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBL,
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OCO3HaHUSI HEOOXOJWMOCTH HCHOJb30BAaHUS JIOCTIDKEHUH XUMHUHM Ui
pELIEHHs] BOIPOCOB PALIMOHATIBHOTO MPHUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUWA, NPUHOCAIIUMX BpEd OKpYyKarollen
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATH UX;

HaJIM4YMs Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKOM KYIbTYpHI,
onbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
NPaKTHKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TIPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MIO3HAHMSA

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIIECTBEHHOM NIPAKTUKH;

NOHMMaHUA cleuu(UKM XUMUM KaK HAayKd, OCO3HaHHA €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
MPEACTABICHUS 00 OKpPY>KAIOUIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEeHUU MpoOJIEM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAITPaBICHHOCTH U BaXKHOM POJIA B CO3/1aHUU
HOBO 0a3pl MaTepHAIbHOM KyJbTYpbl, B pEUICHUU TIJIOOANbHBIX MpPOoOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTrETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM KMU3HHU KaKI0TO WieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPY’KaIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJB30BaTh XMUMHYECKUE 3HAHUS JJId
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B Pa3iUYHbIX cdepax mpodheccuoHaTbHON
NEATEIIBHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHble pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XMMHU Ha YpOBHE
CpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHAyYHbIe TOHITHS, OTPAKArOIINe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(HUKY METOJOB IMO3HAHUA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOILECC, CUCTEMa, HAyYHBIH (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0AEHNE, U3MEPEHNE, SKCIIEPUMEHT U JApPYTHE);

YHHUBEpCaJbHble yueOHBbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), oOecreynBaroIye dbopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00yYaroInXCs;
CHIOCOOHOCTb oOyJaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aWMOCBSI3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU HJIs KiIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAaHABJIMBAaTh MPUYUHHO-CJIECACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS] B paccMaTpUBAECMbIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKHE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUI
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3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— IpU PEIICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHMUECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOTO MO3HAHUS BELIECTB MU XUMHUYECKHX
peakuuii;

bopMyIMpOBaTh 1IEJIU U 3a/1a4U UCCIIE0BAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTa
NO3HAaHUA U OCHOBBI U1 (DOPMHUPOBAHMS THUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAATh 32 XOJ0M
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIUpoBaTh
00001IEHNS U BBIBOABI OTHOCUTENBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbBIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HHPoOpManmu (HaAy4HO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOus,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHMBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
orObope wuHPOpMALMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMaNbHYIO  (QOpMy  NpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKOU
uH(popMaluen: MPUMEHITh MEXNpeIMeTHble ((pu3ndyeckue U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CMMBOJIHUYCCKHUC CPEACTBA HATTIAJHOCTH.
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KoMMmyHMKaTHBHbIE YHMBeEpPCAJIbHbIE YueOHbIe JeCTBHUSA:

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYX/1aeMOIl TEMBI B X0/I€ JUAJIOTa W/WJIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPENJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEJIBHON JESTEIBbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaIu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS NO3ULMN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
JEATEIIbHOCTh, OMNpenenss €€ Meau M 3ajladd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUHU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TMOJYyYEeHHs HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKHUX PEAKIUSX;

OCYULIECTBJISTh CAMOKOHTPOJIb JEATEIBHOCTM Ha OCHOBE CaMOaHalIu3a MU
CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMUU HA YyTiyOIEHHOM
YpOBHE Ha ypPOBHE CPEAHETO 00IIero o0pa3oBaHusl BKIIOYAIOT Clienupruaeckue s
yueOHOro npeameTa «XUMHsH Hay4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUM 1O
OCBOCHMIO, UHTEPIPETALMN U NPEoOpa30BaHUIO 3HAHUM, BUJbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAaHUN B Pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XUuMuel. B
nporpaMmMe IO XHMHMHM THPEIMETHBIE PE3yJIbTaTbl MPEACTABICHBl 10 TOJaM
U3Y4YECHHUS.

10 KIIACC
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[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTpaXkaroT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHHHM OpPraHUYeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOILIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y IIPUPOJTHOU Cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3aAlMs AaTOMHBIX OpOuTane, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAs
rpyinna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M TIPOCTPAHCTBEHHAs (TeoMeTphyYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUHU, 3aKOHBI
(nepuogmueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOCHUS OPTaHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKkOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUus OHHEPruu TMpPU XUMHUYECKUX pEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIIUE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBIICHU; IPEICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSIX X MIPOTEKAHMs, O B3AUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opuentantsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEICHHS O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BaHNN BAXXHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JeATEeIIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIIMIIAX XUMUUYECKOTO MPOU3BOICTBA
(Ha MpuMepe MPOU3BOICTBA METAHOJIA, TIEPEPAOOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEIUHEHUI;

c(OPMUPOBAHHOCTH YMEHHIA:
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MCIIOJb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTaBJIEHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHSI XMMHUYECKUX PEAKLHMI M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
AJIIEKTPOHHOIO OallaHca 3TUX peaKlHil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTaBJIMBAaTh MOJEIN MOJEKYJ OPraHUYECKUX BELIECTB JJI WITIOCTPALINU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HoMenknartype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS JI OTACIIBHBIX
MPEICTaBUTENICH OPraHMYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKONb, (GeHos, (QopMaiabAeTu/l, aneTajibJerul, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbBMUTUHOBAsI KUCIIOTHI,
[JIMIMH, aJJaHuH, MalbTo3a, (PpyKTO3a, aHWJIMH, TUBHUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

chOpPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBsI3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3NUECKHE
U XUMHYECKHME CBOWMCTBA THUNUYHBIX MPEICTABUTENECH pPa3IUYHBIX KJIACCOB
OpPTraHWYECKUX BEUIECTB: aIKAHOB, IMKJIOAIKAHOB, aJJKEHOB, AJIKaJJUEHOB, aJIKNHOB,
apOMaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMUHOB,
AMUHOKHCIIOT, O€NTKOB, yIrJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYH)  CBSI3b  MEXKAYy  HUMHM  YpPaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIH C HCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKLMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUI OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;
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c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEDTh, IPUPOIHBIH Ta3, yroiib), CIOCOOBI €ro epepaboTKU U MPAKTUYECKOE
MIPUMEHEHHE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITh OCHOBHBIC OTEPAIIMH MBICIIUTEIHHOM
JEATeIbHOCTH — aHallu3 U CHHTE3, CpaBHEHHUE, O0O0OIIeHHE, CHCTeMaTH3allulo,
BEISIBJICHHE TIPUYHUHHO-CJIC/ICTBEHHBIX CBSI3€d — I M3YUCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMHUYCCKUX 3HAHUN C
MOHATUSIMH U TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB JJIs
0onee OCO3HAHHOTO TOHWMAaHHUS CYIIHOCTH MAaTepUaIbHOTO E€IMHCTBA MHPA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHMS 0 OPraHMYECKOH XHUMHH ISl OOBSCHECHHS U
IIPOTHO3UPOBAHUS SBICHUH, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MIPUPOTY;

c(hOpMHPOBAHHOCTh YMEHUH: MPOBOJIUTH PACUETHI TT0 XUMHUYECKUM (popMyiam
¥ YpPaBHEHUSM XHMHYCCKHX PEAKIUH C HMCIOJb30BaHHEM (PH3UUYCCKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Pacy€Thl 1O HAXOXKICHUIO XUMHYECKOH (opMyIb
BEII[ECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM XMMHYECKHX JJIEMEHTOB, MPOIYKTaM
CrOpaHwusl, TNIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAITM3UPOBATh M OLICHUBATH
C TIO3UIMH  DKOJIOTMYECKOH  0O€30IIacCHOCTH  TOCJEICTBHS  OBITOBOM M
MIPOU3BOICTBEHHOM JIEATECILHOCTH YEJIOBEKA, CBI3aHHOM ¢ IepepaboTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYCHHBIC 3HAHMS JIJI IPUHSATHS TPAMOTHBIX PEIICHUN TpooIeM
B CUTYallMX, CBA3aHHBIX C XUMHECH;

c(OpPMHPOBAHHOCTh YMEHHH: CaMOCTOSTEIILHO IUJIAHUPOBATh W TMPOBOJIHTH
XUMUYECKAH DKCIEPUMEHT (TONIyYCHHUE W HM3YyYCHHE CBOKMCTB OPTraHUYECKHX
BCII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHCJIOPOJCOJICPKAIUX OPraHUYCCKUX BEIIECTB, PCIICHHE SKCIEPUMCHTAIBHBIX
3a/1ad 10 PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
O0e3omacHoro oOpamnieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJEAOBAHMS, NPEICTABIATH B pa3lIuyHON (dopme
PE3YNbTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIOIaTh MPaBHJIa DKOJOTHUYECKH I1eIeCO00Pa3HOTO TIOBEACHUS B OBITY H
TPYJIOBOM NEATEILHOCTH B IEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEH
MIPUPOJTHON CPEJIbl M IOCTHXKEHUS €€ YCTOMYUBOTO PA3BUTHS;
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OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUS HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbICH nokaszaress [1/K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(hOPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBISITh IIE€JICHANIPABICHHBIA TTONCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y9eOHO-HaydHAs
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO HH(POpMAIIUIO, IepepadaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOW y4eOHOM 3a1aueii.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass ¥ HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEYEHHH YCTONYHMBOTO
pPa3BUTHS, B pEUICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHWU HOBBIX MAaTEPHATOB, HOBBIX
HMCTOYHUKOB SHEPTUU, B OOECIEUYEHHH PAIlMOHAIBHOTO MPUPOJIOINOJIb30BAHUS, B
dbopMHpPOBaHUY MHPOBO33PEHHUS U OOIIEeH KyJbTypbl 4YEIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3J0POBBI0 U MPHUPOTHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraroIMe MOHATHS — XUMAYECKUAN 3JIEMEHT, aTOM, IIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs 000JIoYKa aTtoma, S-, p-, d-aTOMHbIE OpOUTaNU, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHHSI aTOMa, TUOpUIM3aIsl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIA, BQJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKass CBsi3b (KOBaJ€HTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasg pEIIETKAa, XUMHYECKas pPEaklus, pacTBOpP, DICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JIUCCOLMALNSA, CTENEHb JAUCCOLMALWH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XAMHUYECKON PEAKINU, CKOPOCTh XUMUYECKON pEeaKIMu, XUMUUECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpUS AICKTPOIUTHUYCCKON IUCCOLUAINH, TMEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH MTOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIUUECKUHN SI3bIK
XAMHH, MUPOBO33PECHUECKHUE 3HAHUS, JIEXKAIME B OCHOBE IOHUMAaHUS IPUIUHHOCTH
Y CHCTEMHOCTH XUMHUYECKHUX SBJIEHUMN; COBPEMEHHBIC MPEICTABICHUS O CTPOCHUHU
BEILIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJIIPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUYECKUX pEaklHil, TEPMOJNHAMUYECKUX U
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KMHETUYECKUX 3aKOHOMEPHOCTIX MX NPOTEKaHUs, O XMMHYECKOM PAaBHOBECHHU,
pacTBOpax M JUCHEPCHBIX CHUCTEMax; (PaKTOJOTHYECKHE CBEACHHMS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€3011aCHOM HCIIOJIb30BAHUN BAXKHEHIIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW ACSATENBHOCTH YeJIOBEeKa, OOIIMUX HAayYHBIX
IIPUHLANIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA IPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMHUYECKHUX  pEaKluH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUS ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BHJ XUMHUECKON CBSI3U (KOBaJIEHTHA,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBS3M W THUIA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHON CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHMUECKUE BEIIECTBA
M0 X COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3IMYHBIM MPU3HAKAM (UHCIIY U COCTABY
pearupyroumux BEIIeCTB, TEIIOBOMY 3(PQEKTy peakinH, U3MEHEHHIO CTeHeHen
OKHCIIEHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTaju3aTopa U JApyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIACCHU(UKALMH
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUYECKOrO 3aKoHa /[,
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

Cc(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHUOIOB
[Tepuomunueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3YS  TOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETHUYECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBbIE
opOUTaIm», «OCHOBHOE MU BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckou cucremsr J[. U
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaThb (OMHUCHIBaTH)  OOIIUE
XUMUYECKME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
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CYLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKpbhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOIrO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWH;  peakUMi  THUAPOIW3a;  PEaKIuil
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEAKIHUI C y4ETOM HMX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUu B 3aBHCHMOCTH OT Pa3IUYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEILEHUS XUMUUECKOTO PAaBHOBECHSI 0] BIUSHUEM
BHEIHUX Bo3jeicTBuil (mpuniun Jle [larense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKHUE PEAKIIHH,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aMMHAaKa,
oOmMe HayyHble MPUHLMIIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIE€CO00Pa3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKHU
3pEHUs COOTHOLIEHUSI PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHMs SIBJICHUNH NpUPOJbl — HAOIIOJEHUE, H3MEpPEHUE, MOJEIMPOBAHNUE,
HKCIIEPUMEHT (peasibHbI U MBICJIEHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSCHEHHS XHMHUYECKHUX SBJICHUH, HMEIOIMX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

c(OpPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0os1ee 0OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATHM «MaccoBasi TOJS BELIECTBA B PACTBOPE» M «MOJISIPHAs KOHILIEHTPALUS»;
Macchl BEILECTBA WK 00bEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
ui 00bEMY OTHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO A dexTa
peaKkuuy; 3Ha4eHUs BOAOPOAHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT M IIEIOYER C
W3BECTHOM CTEIMEHbIO JAUCCOIMAIMM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA MUIM JAHO B M30BITKE
(MMeeT MpUMecH); AOJU BbIXO/a MPOAYKTA PEaKIUK; 00bEMHBIX OTHOIIIEHUI ra3oB;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOIUTH
XUMHYECKUH  JKCIEpUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKIACHUE KAUECTBEHHOIO COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEAECICHUE
Cpelbl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIMKATOPOB, HW3YyYECHHE BIIUSHUS
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pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOW  pEaKkIuu, pelieHHe
DKCIIEPUMEHTAJbHBIX 3adad no Ttemam «Metaimey u  «Hemerambsy) ¢
cOOJII0IEHHEM IIPaBWJI O€30MacHOr0 oOpallleHusl ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opyioBaHueEM, (pOpMyIHPOBATH LIETb UCCIIEI0BAHUS, IPEACTABIATh B PA3IMYHOMI
dbopMe pe3ynbTaThl  AKCHEPUMEHTAa, AaHAJIW3UpPOBaTh M  OLIGHHWBATh  MX
JIOCTOBEPHOCT;

c(pOpMUPOBAHHOCTh YMEHUI: COOIIONATH ITpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyAaod u JabopaTOpHBIM O00OpYJOBaHHEM, OOpalleHHs C BELIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIMSIMH IO BBITOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, AKOJIOTMYECKU I€IeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbsl, OKPYXKAOWIEH NPUPOAHON
Cpelbl M JOCTH)KEHHMS €€ YCTOWYMBOIO Pa3BUTHs, OCO3HAaBAaThb ONACHOCTH
TOKCUYECKOI'0 JEHCTBUS HA KUBBIE OPTaHU3MBbI OINpPEACIEHHBIX HEOPTaHUYECKHX
BEILECTB, TOHUMas cMbIci rtokaszaTess [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBor HHPopManuu, IHTEpHET U apyrue), KpUTUYECKH
aHaJIM3UPOBATh XUMUYECKYIO0 HH(OpMaLHIo, epepadaThiBaTh €€ U UCII0JIb30BAThH B
COOTBETCTBHH C IMOCTaBJICHHOW y4eOHOM 3a/1aueii.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HanmeHoBaHMe pa3jeioB U TeM (mudposbie)
n/n NPOrpamMmbl Bcero Konrpoabnrie  Ilpaxtirieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8
bytneposa
Hroro no pazneny 8
Pa3znen 2. YrieBoaopoasl
51 [IpenenbHbIE YTIeBOJOPOIbI — aJIKaHBI, 5
LUKJIOAJIKAHbI
’ HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 14 |
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTrdecKkue yrieBoJa0pOIbl (apeHbl) 8
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 4
uX nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst
3.1 Cnuptsl. denon 11 1

32



KapOoHunbHbIE COCAMHEHUS: aTbICTHIBI 1

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClI0KHBIC 21
a¢upsl. XKupsr

3.3 VriaeBonasl 9
Hroro no pasneny 41
Pasnen 4. A3oTcoaep:kamme opranHudecKkne coeIMHeHUus

4.1 AMuUHBI. AMUHOKHUCTIOTHI. benku 12
Hroro no pazneny 12
Paszgea S. BbicokoMoJIeKyJIsSIpHbIE COeIUHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIAPHBIE COETMHEHUS 6
Utoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102
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11 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne i/m P Konrpoabnsie IIpakrnyeckue (uubp )
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTnueckne 0CHOBbI XUMHU
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 1 |
' BEIIECTB
1.3 XUMHYECKUE PEAKIINU 19 1 3
Hroro no pazaeny 39
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 HemeTaminl 31 1 3
2.2 Mertanibl 23 1 2
Uroro no pazneny 54
Pasznea 3. Xumnud u :Kn3HbL
31 MeTtonabI TO3HAHUS B XUMUH. XUMHAA U 9
' KW3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

[MPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenmMer u 3HaUYE€HHE OPraHUYECKON XUMUU,
MPEJCTaBICHHE O MHOT000pa3nu
OPraHUYEeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriepoJia

XI/IMI/ILIGCKaSI CBs3b B opraHqucxnx
coequHeHUsAX. MexaHn3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopust CTpoeHU OPraHUuYECKUX
coequHeHuiit A. M. Byrneposa

Bunsl n3omepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHAs!. DIEKTPOHHbIE 3P PEKThI
B MOJIEKYJIaX OPraHUYeCKUX COeTUHEHUN

[IpencraBienue o kiaccuPpUKauu U
cucremarnyeckas Homenkiatypa (IUPAC)
OpraHNYECKHX BEUIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU
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CucreMmaruzanys 1 00001IeHe 3HAHUHT 110
TEME

AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
(dbopMyIa, HOMEHKJIaTypa U U30MEepHus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

11

duznyeckre 1 XMMHUUECKHE CBOICTBA
aJIKaHOB

Haxosxnenue ankanoB B npupojie. CriocoOsbl
MOJIyYEHUSI U IPUMEHEHUE alIKaHOB

12

[uknoankanel: oomiast popmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOEHMS U XUMHUUECKHUX CBOMCTB, CLIOCOObI
MOJIYUYCHHUA U IPUMCHCHUC

13

14

15

Pemenue pacu€THbIX 337124 Ha ONIpPEACIICHHUE
MOJICKYJIIPHOM (hOPMYJITBI OPTaHHYECKOTO
BeIIIeCTBA 110 MaCCOBBIM JOJISIM aTOMOB
DJIEMEHTOB, BXOJSIIHUX B €T0 COCTAB.
Cucrematusanusa 1 0000IIeHne 3HAHUH 110
TEME

AJKeHbI: TOMOJIOTUYECKUH psf, oOmiast
¢bopmyra, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas ¥ LUC-TPaHC-U30MEPUs
QJIKCHOB

dusnyecKkre U XUMHYECKHE CBOWCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

16

CriocoObl MosTydeHus: U IpUMEHEHHUE aJIKeHOB
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[IpakTrueckas padorta Ne 1 mo teme

17 "[lonyyeHue sTUIIeHa U U3YYEHUE €T0
CBOMCTB"
Pemenue pacuéTHbIX 3a71a4 Ha OIpe/ieJICHHE

18 MOJICKYJIIPHOH (hOPMYJIbI OPTaHHYECKOTO
BelIeCTBa
AnKaaueHsbl: CONPsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCoOEHHOCTH IIEKTPOHHOTO CTPOCHHS

20 XUMUYECKHE CBOMCTBA COMPSIKEHHBIX
JTMEHOB

)1 CriocoOpl 1osTyuyeHus: ¥ IPUMEHEHUE
aJIKa/InE€HOB
AJIKUHBI: TOMOJIOTHYECKUN psifI, oO1ast

2 ¢dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢du3nueckue cBoiicTBa

23 XHUMUYECKUE CBOKCTBA aJIKMHOB

24 KauecTBeHHBIE peakiMi Ha TPOMHYIO CBSI3b

)5 CriocoObl osTyyeHHs 1 IpUMEHEHNE
AJIKWHOB

26 Pemenue 3agayu: pacu€rsl MO0 ypaBHEHUIO
XUMHYECKON peaKiuu

7 Cuctemaru3zanus 1 0000IIeHHe 3HAHUH 110
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast

28 dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII
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OCcH30J1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

29
3aMelIeHUs
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOETUHEHH S, OKHCIIEHHE TOMOJIOTOB
OeHzouna

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOIA
Pemenue pacuéTHbIX 3a7a4 Ha OIpe/IEIICHHE

32 MOJICKYJISIPHOH ()OPMYJITBI OPraHUIECKOTO
BelIeCTBa

33 CriocoOsl MoTyueHus: ¥ MPUMEHEHUE apeHOB

34 ['enernyeckas cBSA3b MEXAY Pa3INYHBIMU
KJIacCaMM YIJIEBOJI0POOB
Pacuétbl mo ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cuctemaruzanus 1 06001IeHUE
3HAHUM 110 TeME

36 [Ipuponnsiii ra3. [lonmyTHble HEQTAHBIE ra3bl

37 KameHHbI# yrosb v NpoIyKThI €ro
nepepadoTKu
Hedts 1 ciocoOs1 €€ nepepaboTku.

38 [TpumeHeHne TpOIYKTOB NIepepadoTKu
HepTH

39 ['eneTnueckas CBSA3b MEXAY PA3INYHBIMU

Kj1acCaMH yrijii€Boaopo10B
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40

41

FanoreHonpomBoz[Hme YIrJII€BOAOPOAOB:
SJICKTPOHHOC CTPOCHUE, pCaKINHN 3aMCIICHUA
rajJorcHa

[eiicTBue menouei Ha

TaJIOrCHIIPOU3BOJHBIC. BSaHMOHeﬁCTBHe
JUrajJJoreHaJKaHoOB ¢ MarHu€M U IMHKOM

42

43

CucreMaru3anus 1 0000IIeHHE 3HAHUI 110
pazneny "YriaeBonopoast”

KontponbHas paboTa mo teme
"YraeBogopoib"

44

HpeZ[CJIBHBIC OOHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHUH psijt, oOmas popmyna,
CTPOCHHE MOJICKYJI, U30MEpHS,
HOMEHKJIATypa, Kjaccupukanus, Gu3ndeckue
CBOMCTBA

45

46

XHWMHYECKUE CBOMCTBA ITPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoObl osTyyeHHs 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

47

48

[IpocTteie a¢upbl: HOMEHKIATypa U
M30MepHsl, 0COOEHHOCTU (PUZNYECKUX U
XUMHUYECKHX CBOMCTB

MHoroatoMHbIE CIIUPTHBI: STUJIICHTJIUKOJIb U

TIIALEPHH, X (PU3NYEeCKHe U XUMHUECKUE
CBOMCTBA

49

CriocoObl MosTydeHus: ¥ IpUMEHEeHHe
MHOI'0aTOMHBIX CIIHPTOB
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@DeHOoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE

50 . 1
cBoiicTBa. TOKCHUHOCTH (PeHOIa

51 XuMuueckue cBoiicTBa (heHoa 1

52 CriocoObl TToTy4eHus ¥ IpuMeHeHue GeHona 1
[TpakTuyeckas padora Ne 2. Pemenue

53 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"CroupTtsl U heHOIBI"

54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 |
TeMe
AJbAETUABl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHHE KapOOHUILHOU TPYIIIbI; |
TOMOJIOTHYECKHUE PsJibl, 001as ¢popmyina,
M30MepHsl © HOMEHKJIATypa

56 AJBIETUABI M KETOHBI: (PU3NICCKUE |
CBOWCTBA; PEAKIIUU TIPUCOCTUHCHUS

57 Peakunu oxucieHns U Ka4eCTBEHHbBIE |
PEaKIny albJIerHI0B U KETOHOB

58 CriocoObI TTOTy4eHUs aTbJACTUIOB U KETOHOB 1
OAHOOCHOBHEIE MpeieNbHbIE KApOOHOBLIE

59 KHUCJIOThI, OCOOCHHOCTH CTPOEHUS MX 1
MOJIEKYJT

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX |
KHCIIOT, UX (pU3MUecKue CBOMCTBa

61 XHWMHYECKUE CBOMCTBA IIPEAEIBHBIX 1

OJHOOCHOBHBIX Kap6OHOBI)IX KHCIIOT
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62

63

OcoOeHHOCTH CBOWCTB MYpPaBbHHOM
KHCIOTH. MHOTOOOpa3ue kapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, TUAPOKCHKAPOOHOBBIX
kucinot. [IpencraButenu BICIINX
KapOOHOBBIX KHUCIOT

64

65

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

66

CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH PSI,
obmast hopmya, U30MEpHsl 1 HOMEHKJIaTypa

67

68

dusnueckue U XMMUYECKHUEe CBOMCTBA
3¢upoB

Pemienue pacu€THbIX 3aj1a4: O YpaBHEHUIO
XMUMUYECKOHN peakIiy, Ha onpeeeHue
MOJIEKYJISIPHOM (hOpMYJITBI OPraHNYEeCKOTro
BEIIECTBA

69

70

[IpakTnueckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe
"Kap6onoBsie kucnotbl. CinoxHbIe d3QUpbI"

XKupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THIPOIU3)

71

Oco0OeHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTAaTKH HECIPCACIbHBIX ) XUPHBIX KHCJIOT.
Kups! B npupone
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72

73

Mpbuta KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Moolee aercTue. IlorsaTue o
cuHTeTHYecKux Morouux cpeactrax (CMC)

I'enernueckas cBA3b Yrii€BOAOPOAOB U

KHCJIOPOJICOACPIKAIITUX OPTaHUUSCKUX
BEILIECTB

74

75

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii

Cuctemaru3zanus 1 00001IeHue 3HaHUH 110
TeMe

76

77

78

OO01mmas xapakTepucTUKa YTIECBOIOB U
KJIaccU(UKaIus yriieBo10B (MOHO-, IU- U
oJINCaxapu/bl)

Mounocaxapuzpl: (pu3nyecKrue CBOMCTBA U
HaXO0XJECHUE B IPUPOJIE

[IpumeHneHue roKo3bl, €€ 3HaUeHUE B
KU3HEIEITeIbHOCTH OpraHu3Ma

79

80

[[Hcaxapnz[bl: caxapo3a, MaJibTO3a " JIAKTO34.

Haxoxenue B npupoe u IpuMeHEHne
JMCaxapHioB

ITonucaxapuael: CTpOEHUE MAKPOMOJIEKYII,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTRA,
IIPUMEHEHHE

81

82

IlonstHe 00 HNCKYCCTBCHHBIX BOJIOKHaX
Pemenue PACUYCTHBIX 3aa4 Ha OIMPEACIICHUC
AO0JIK BbIXOJa ITPOAYKTA pCaKIIUU OT
TCOPCTUYCCKHU BO3MOKHOT'O
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CucreMaruzanys 1 0000IIeHrEe 3HAHUN 110

83
pazneny
KonrponsHas pabora o Teme

84 "Kucnopocoaepxaniue OpraHu4ecKue
coenuueHus"
AMUHBL: KJIaccupUKaIys, CTpOCHNE

85 MOJIEKYI, 001ast popMyIia, H30Mepus,
HOMCHKJIATypa U (U3HUYECKUE CBOWCTBA

26 XUMUYECKUE CBOUCTBA aTH(PaTHUECKUX
aMHUHOB

87 AHWIVH: CTPOCHUE aHWIINHA, OCOOEHHOCTH
XUMHYECKHUX CBOMCTB aHUJIMHA

28 CriocoOsl MosTyueHus: U IpUMEHEHUE
anudaTuyecKux aMHMHOB
AMUHOKHUCIIOTBI: HOMEHKJIATYPa U H30MEPHS,

89 ¢dbusnveckue coicta. OTaeNbHBIC
MPEJICTAaBUTENH 0-aMHUHOKHCIIOT
XUMUYecKre CBOMCTBA aMUHOKHCIIOT, UX

90 OMOJIOTUYECKOE 3HAUCHHE aMUHOKHCIIOT.
CHHTE3 ¥ THIPOJIN3 TIETITH/IOB

91 benku kak mpupoHbIe TOTUMEPHI;
CTPYKTYpPHI OEJIKOB

92 XUMHYECKHE CBOMCTBA OCIKOB
A3oTconepiKalue reTeporuKInIecKie

93 coequHeHus. HykenHOBbIE KUCIIOTBI:
COCTaB, CTPOCHHE U OMOJOTHYECKas POIb

94 [IpakTuueckas padbora Ne 4. Pemenue

OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME
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95

"A30TcoAepKalre OpraHu4ecKue
coenuHeHus"

[TpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Pacnio3zHaBaHMe OpraHUYeCKUX
coenuHeHun"

96

97

98

KonrponsHas pabora o teme
"A30TCcoIepKalie OpraHu4ecKue
coequHeHus"

OCHOBHBIE TTIOHSTHSA XUMHH
BBICOKOMOJICKYIISIPDHBIX COCI[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTC3a —IIOJIUMEPU3AlUA U
IIOJIMKOHACHCAI U

[Tnactmaccel. Y Tum3anus u nepepadoTka
MJIACTUKA

99

100

DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE
Kayuyyku. Pe3una

Bonokna: HaTypanbHbl€, HCKYCCTBEHHBIE,
cuHTeTHueckue. [lonmumepsl criennanbHOro
Ha3HAYCHUS

101

102

[IpakTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TEME
"Pacnio3HaBaHue maacTMacc ¥ BOJIOKOH"
O06o0011eHne U cucTeMaTH3alus U3Y4eHHOTO
MaTepuaia 1o reMe "BbIcokoMOsIeKyIsIpHbIe
coequHeHus"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontposbubie IIpakTunueckue 06pazoBaTebHBIe
padoTbI padoThbI pecypenI
| AtoMm. CoctaB aTOMHBIX sijiep. XUMUYECKUM |
aneMeHT. M30Tonbl
) CtpoeHue 3IIeKTPOHHBIX 000I0YEeK aTOMOB, |
KBaHTOBBIE UncCia
3 Krnaccudukanus XuMHIEeCKHX 3JIEMEHTOB (S-, |
p-, d-, f-amemenThI)
4 Pacnipenenenue 371€KTpOHOB IO ATOMHBIM |
opOuTaIIM
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSTHUM
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. |
DNeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XUMMUYeCKuX annemMeHToB [I. U. |
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
g XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU 1

MPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIIaM U
nepuojam
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10

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TEME

Bunnl xumndeckoul cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysspHbIe
B3aUMOJICUCTBU

11

12

BaneHTHOCTP U BaJIECHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAB U HOMCHKIJIATypa

13

BemecTBa MoneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

15

[ToHsITHE O NUCIIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOpPaX
VlcTuHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

CriocoObl BbIpayKe€HUS! KOHIIEHTPALUU
pacTBOpPOB

Pemenue 3ana4 ¢ ncnosib30BaHUEM MOHITHN
"MaccoBasi 10J11 pacCTBOPEHHOIO BenecTna',
"MoJIsIpHasi KOHIIEHTpaus'"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

46



19

20

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TEME

KonrponsHas pabora no temam "Ctpoenue
atoma. [lepuoauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"

21

Knaccugukanus XuMHUeCKuX peakinuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SHEPIUU TIPH
XUMHUYECKHUX PEAKLUIX

22

23

TernoBsie 23 (HeKThl XUMUYECKUX PEaKIUH.
TepMmoxumuueckue ypaBHEHUS

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

25

CKOpOCTh XMMHYECKOU peaKkinu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Kartanu3 u karanu3aropsl

I'omoreHnHsie u TETCPOTCHHLIC PCAKIINU

26

27

[IpakTnueckas padora Ne 1 o reme "Bnusinue

pa3aMYHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE paBHOBECUE

28

[IpakTuueckas padbora Ne 2 o reme "Bnusiaue

pa3anyuHbIX ()aKTOPOB Ha MOJOKEHUE
XUMHYECKOTO paBHOBECUS"
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DnektponuTrdeckas aucconnanus. CuiabHbIC

29 U ciabbie A1eKTposnuThl. CTeneHb 1
JUCCOIAIIUU
HNonnoe npousseaenue Boasl. Cpena BOIAHBIX

30 pactBopoB. Bomopoausrit mokasarens (pH) 1
pacTBopa

31 I'mpponus coseld. Peaknuu, nporekaronye B |
pacTBopax EKTPOIIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuMHUYeCcKue peakiuu B pacTBOpax 1
3JIEKTPOJUTOB"

1 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIINH. |
Baxxnerime OKUCIUTEN U BOCCTAHOBUTEIN

34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO-HOHHOTO) |
Oanmanca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB 1

36 Pemenue 3ana4 pa3nu4HbIX TUIIOB 1

37 Pemrenne 3ama4 pa3sinuyHbIX TUIIOB 1

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO |
Teme "XuMuueckue peakiuu'

39 KonTponbHas pabora no teme "Xumuueckue |
peakuun"
[Tonoxenue Hemeramuios B [lepuoanueckoit

40 CUCTEME XUMHUYECKUX d1eMeHToB J1. 1. 1

MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3HMUECKUE CBOIICTBa HEMETAIIJIOB
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AmioTponus HeMeTasuioB (Ha puMepe

41
KHCJIOpOJia, cepbl, hocdopa u yriepoia)

0 Bogopon: nonmyuenue, pusndeckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibI
l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI

43 MOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBA
l"anorenoBonopoabl. Baxkneiue

44 KHCIIOPOJICO/ICPKAIIUE COSTMHEHHS
raJloreHoB
JlabGopaTopHbIie B MPOMBIIIICHHBIE CIIOCOOBI

45 noJiyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUN
[IpakTuueckas paborta Ne 4. Pemenue

46 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Tanorensr"

Kucnopon: naboparopHblie U MPOMBIIIITICHHBIS

47 CHOoCcOObI MOMy4YeHUs, PU3NIECKUE U
xumuyeckue cporicta. O30H. [Ipumenenue
KHCJIOPOJIa U 030HA

48 Oxcupl ¥ NEPOKCUIBI

49 Pemenue 3aiay pa3nuyHbIX TUIIOB
Cepa: HaxO0JI€HUE B PUPOJE, CIOCOOBI

50 MoJIy4eHus1, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBogopo, Cyabhuabl

57 Kucnoponcoaep:xaiue cCoOeJUHEHUSI CEPBI.

Oco0OeHHOCTH CBOMCTB CEpHON KUCTIOThI
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53

54

[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHUs"

A3or: HaXO0XXIACHUEC B IIPpHUPOAC, CIIOCOOBI

MmoTydeHus1, GU3NIECKUEe U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPHUIbI

55

56

Kucnopopacoaepskaiine CoeIMHEHHUS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCIOTEI
[TprMeHeHME a30Ta M €r0 COEAMHEHHIA.
A30THBIE y1OOpeHHsI

57

58

59

docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
MONTy4YeHHs, GU3NIECKHE U XUMHUECKHUE
cBoricTBa. Pochunsl u hochun

Oxcunsl hocdopa, pochopconepxaine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue docdopa 1 ero cCoeTMHEHUH.
dochopHbie ynoopeHus

60

61

ITpakTryeckas pabora Ne 6. Pemenue
IKCTIIEPUMEHTAJIBHBIX 3a/a4 1Mo Teme "A30T u
dbocdop u ux coenuHeHUs "

VYriepos: Hax0KJI€HUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(PUKAIINN; HUHUUECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

62

63

Oxkcun yranepona(Il), okcun yrinepona(IV),
YroJIbHast KUCJI0Ta U €€ COJIU

Pemenue 3amau Pa3JINIHbIX TUIIOB
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Kpemuuii: HaxoxxJ1eHuE B IPUPOJE, CIIOCOOBI

64 MoTy4eHus1, GU3NIECKHUE U XUMUICCKHE
CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBast KUCIIOTA,
CHJIUKATBI

66 IIpuMeHeHHne KpEMHUS U €70 COCIUHECHUI.
Crexi1o, ero noyy4eHue, BUAbl CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
teme "Hemerasmibr"

69 KonTponbnas pabora no teme "Hemeramnsr"

70 AHanu3 pe3ynbTaToB KOHTPOJILHOU PadOTHI,
KOppEeKILHUsI OINO0K
[Tonoxxenue metamios B [lepuoguyeckoit

71 CHUCTEME XMMHUYECKHX DIIEMEHTOB.
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpumeHeHne MeTalIoB B ObITY U TEXHUKE

73 Crnnasel MetaiuioB. Kopposust Meramios

74 Pemrenne 3ama4 pasnuyHbIX TUIIOB
DNEKTPOXUMHUECKHUNA Psi/I HANPsKEHUH

75 MeTauioB. O0IMe criocoOb! MOTydeHUs
METaJJIOB
OO61mas xapakTepucTuka MeTamuioB [A-rpymnmsl

76 Ileproanyeckoi CUCTEMbI XUMUYECKUX

a1eMeHTOB. Harpuii u Kajuii: oiny4eHue,
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(bU3MYeCKre 1 XMMUYECKHUE CBONCTBA,
MPUMEHEHUE MPOCTHIX BEUIECTB U UX
COE€IUHEHUN

O6mas xapaktepucTuka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemsl
XUMHUYECKHUX DJIEMEHTOB. Maruuii U KaiablUui:

7 HoJIy4eHue, pU3n4ecKue 1 XMMUYECKHe
CBOWCTBA, IPUMEHEHHE POCTHIX BEILECTB U
UX COEIUHEHNN

78 JXKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

79 AnroMuHuil: nony4yenue, Gpunueckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE
AmdoTepHbIe CBOWMCTBA OKCHA U THIPOKCHIA

80 QIIOMHUHMS, TUAPOKCOKOMITJIEKCHI aJTFOMUHUS,
UX IPUMEHEHNE

81 Pemenne 3ama4 pa3nuyHbIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue

82 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaJsl IJIaBHBIX MOArpyHn"
OO6m1ast XxapakTepruCTHKa METAJIJIOB TOOOYHBIX

83 noarpynin (b-rpynn) [lepuoauueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB

%4 du3nyecKnue 1 XMMHUYECKHE CBOMCTBA XpOMa
U €r0 COEAMHEHM, UX TPUMEHEHNE
Baxwnerime coeTMHEHUs Maprasiia.

85 [TepmanranaT kayiusi, €ro OKUCIUTEIbHBIE

CBOWCTBA
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dusnyeckne ¥ XMUMUUECKHE CBOMCTBA JKeje3a

86 U ero coeauHenuil. [lonyyenue u npumeHenne
CIUIaBOB JKeJle3a

87 Ouznyeckue U XMMHUYECKHE CBOMCTBA MEIIU U
e€ CoeIMHEeHU, UX TPUMEHEHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U

88 €ro COeAMHEHUM, X IPUMEHEHHUE.
[M'1apoKCOKOMITIEKCHI IMHKA
[Ipaktuueckas paborta Ne 8. Pemenue

89 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME
"MeTaiibsl TOOOYHBIX OArpyHH"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO
Marepuaia no teme "Metamib"

92 Kontponbnas padota nmo teme "Mertasnibr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKIIHSI OIIHOOK
Ponpb xumun B o6ecrieyeHu yCTOMYHBOTO

94 pa3ButTus yenonedecTBa. [loHaTHE O HAyUHBIX
MEeTOAaXxX UCCIEAOBaHUs BEILIECTB
Hayunbie mpuHIUIIBI OpraHU3aluu

95 XUMHUYECKOT0 IIPOU3BOJICTBA.
[IpombliieHHBIE CIOCOOBI MOTYYEHUS
BaXHEHIITNX BEIIECTB

96 XUMHUYECKOE 3arps3HEHNE OKPY KaIOIIEH
CpEBI U €0 MOCIEACTBHUS

97 XuMus U 3710poBbe yesoBeka. JIekapcTBeHHbIE

cpencTaa
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Xumus ruiy. Pons xuMun B o0ecrieueHnu

98 . 1
IUILEBOM 6€3011aCHOCTH

99 Kocmernueckue u napgromepHbie CpeICTBa. |
beiToBas xumus
XuMus B CTPOUTENLCTBE. BakHelme

100 CTPOMUTEINIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepuaibl

101 XuMus B CeJIbCKOM X03siiicTBe. Opranudeckue |
U MUHEpaJIbHbIE YA00pEHUS

102 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 |
TeEMe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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