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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
ocBOeHUsI (eaepaibHONW 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEro OOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTEIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuBPEpeHIIMPOBAHHOTO,
npouibHOrO0 00Yy4YeHHs, MPU3BAHO OOECNEeYUTh 00I1e00pa30BaTEeNbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHsS  OOydeHHs B OpraHu3alusx MpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 MPHUOPUTETHBIX
JTUCITUTUINH.

B nporpamMmme mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMHU
nonoxeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COAEp>KaHus,
pe3yNbTaTOB OOy4eHHUS M TPeOOBaHUN K YPOBHIO MOATOTOBKHU BBHIMTYCKHUKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOAMYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IIENIAX, COAEpPXKAHUM, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUS U Pa3BUTUSA OOYYAIONIUXCS CpEICTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeJiesieHHe: MPUHIMIIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEILHOCTH
U3y4yeHHUs yueOHOro MaTepuaia, KOJMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTePUCTUK; TTOJIXO/I0B K (OPMHUPOBAHUIO COJIEPKATEILHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax HMTOrOBOM arTecTaliid B (opMe €IMHOr0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.



[Iporpamma ajist yrimyOiaEHHOTO U3YUYCHUS] XUMUU:

e YCTaHaBJIMBAET MHBAPUAHTHOE MPEAMETHOE COoepKaHue, 00s13aTeNIbHOE
JUISL U3y4YEHHs] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MpUMEPHOE pacipeaesiecHue y4eOHOro BpeMeHHU, PEKOMEHAYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIJaracT MNPUMEPHYIO IOCIEIOBATEILHOCTh HU3Y4YEHUS Y4eOHOro
Marepuaja ¢ y4ETOM JIOTUKH MTOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e JaéT METOJUYECKYI) MHTEPIpPETANI0 LeJed U 3aJa4 U3y4YeHUs
npeaMeTra Ha  YrIyOJn€HHOM YpPOBHE C  y4€TOM  COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  oOlmero  oOpa3oBaHWs,
COJICP)KATENIbHOM  XapaKTePUCTUKU  TUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEHETO OOIIEro
o0pa3zoBaHus (JTUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TAKKE
c yuy€TOM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHBIX JICHCTBUI
00y4aromerocsi o OCBOEHUIO COAEePKaHuUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPEITyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpenelaMd YCTAaHOBJICHHOW MPOTpaMMON IO XUMHH
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA  OMNpEAeNsTbcsl B COOTBETCTBUU  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpoduist o0ydeHUsI.

B cootBeTcTBMM ¢ KOHIENTyaldbHbIMU MoJoxeHusmMu P®I'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XUMHS Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TaloM TMOJY4YeHUS XUMHYECKOIO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusix  CpeIHEro
mpodeCcCHOHALHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEHUMYIIECTBEHHO HA PACIIUPEHHUE U YriayOJieHHe
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
onpenenéHHbld npodusib OOy4YeHUs, B TOM YHCJIE€ C MEpPCIEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUsS B OpraHU3alUiX
npodeccuoHanbHoro oopazosanus. Hapsiny ¢ atum, B cBete TpedboBanuii ®I'OC



COO x nmaHupyemMbIM pe3ylibTaTaM OCBO€HUs (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpEeAHEro oOIero oOpa3oBaHUs U3y4YEHUE MpeameTa «XUMU»
OPUECHTHPOBAHO TAaKXK€ Ha pEHICHUE 3aJa4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTHA 00y4aromuxcs, Ha (GOPMUPOBAHHUE Yy HUX OOIIEUHTEIIEKTYabHBIX
YMEHHI, YMEHUH palMoHAIM3alUU y4eOHOTo TpyAa U 000O0IIEHHBIX CIIOCOOOB
NEATeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIIyOJaEHHBIE Kypehl — «Opranudeckas xumus» u «O01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOW OpTaHU3aIlMU COACPKAHUS ITUX KYpPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATH noyioxkeHus GI'OC COO o pazmuuusx 06a3oBOro u
yrayoJIEHHOTO YPOBHEHW U3yUeHUSs MIpeMeTa.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHUYecKass XUMHS» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHUU W
YMEHUM, OTHOCSIINXCS K 6a30BOMY YPOBHIO M3Yy4CHUS IpeaMeTa. JTa cucreMa
3HAaHMM TIOJIy4aeT OMNpeAeIEHHOE TEOPETHYECKOE JOIMOJHEHHE, TMO3BOJIAIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HM3yUeHHs NpeaMera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OObEMA 3HAHUUA O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBAX UX COCIMHEHUN HAa OCHOBE PACIIUPEHUS U yriayOiIeHus
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeakKIMii, paccCMaTpUBAaE€MbIX C TOYKM 3pEHUS XHMHUUYECKOU
KWUHETUKH W TEPMOJMHAMHUKHU. M3ydeHue MepuoJUYecKOro 3akoHa U
[lepuonuueckoit  cuUCTeMbl  XMMHUYECKHMX  DJIEMEHTOB  Oasupyercs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYeCcKasi CBSA3b OOBACHIETCS C TOYKH 3PEHUsS] SHEPreTHUECKUX M3MEHEHUN
mpu €€ 00pa3oBaHUM U Pa3pyIICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusa. M3yueHue THUIIOB peaKIHWil AOMONHAETCS (HOPMUPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U PAcTBOPOB BelIeCTB. B Kypce opraHM4eckod XWUMHUU TpPH PaACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COCAMHEHHWH yaenseTrcs o0co0oe BHUMAaHHE
BOIIpOcaM 00 OJJIEKTPOHHBIX d(dekrax, 0 B3aWMHOM BIHSHUHU aTOMOB B
MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOn€HHOTO YpPOBHSA W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIMSHUE CMEXKHBIC MPEAMETHI. TakK,
HarpuMep, B COACPKAHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiig Oosblioe 3HaUeHHE OyAYT UMETh AIEMEHTHI y4eOHOro mMaTepuasna 1o
oOmei xumuu. [lpy M3yueHuu mnpeaMera B JAHHOM Ciydae aKLEHT Oyner
ClellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsT MAacChl M HHEPrUH, 3aKOHBl TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHNS O CTPOCHUU BEIIECTB U APYIOE€.

B 10 e Bpems B coaepkaHuUM IpeaMeTa JJId KJIacCOB XUMHKO-
Ouonornyeckoro npoduiisg 0oNbIINKA yAenbHbIA BeC OyAeT UMETh OpraHudecKas
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHHUS] XUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbI, B COCTAB KOTOPOM BXOJST, K IMpUMEPY, TakKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JUIMUJbI, OEJIKU, YIIeBOJbI, HYKJICHUHOBBIC
KHUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTABE M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYKAT OCHOBON MJISI M3Yy4YEHUS
CYLIHOCTH MPOIeCCOB (OTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B nnane QopmupoBaHMS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB IO3HAHMS W OMNBITa MPAKTUYECKOTO MPUMEHEHUs
HAy4YHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XUMHs» Ha YriyOJEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
COCTaB  MpeAMETHbIX  obmactelt  «EcTecTBeHHO-HayuHbIE  IMPEAMETHI»,
«Marematuka 1 HHpopMaTruka» u «Pycckuil S3bIK U IUTEPATYypay.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpEIHEro oOlmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajaueil  IEPBOCTCIICHHOM 3HAYUMOCTHU  SIBIISETCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, TMPAKTUYECKOW [JEATEIbHOCTH YeJIOBEKa M OJHOr0 W3
KOMITOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE U3YUYEHHUS MpeIMeTa MPEANoaracT peaanu3alnio TaKUX LeJiei, Kak:

e (opmupoBaHHMe TpENCTABICHUN: O MaTepUaIbLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTAX W II03HABAEMOCTH SBJICHUW IIPUPOABI, O MECTE
XUMHUHA B CHUCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poJud B
o0ecredYeHn YCTOWYMBOTO pPAa3BUTHUS UEJIOBEYECTBA: B PEIICHUU
poOJIeM 3KOJIOTHICCKON, SHEPreTHYSCKOM U MHIINEBOM OS301MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JIaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
HUCTOYHUKOB DHEPIHH, B o0ecreyeHnu pPalMOHAIBLHOIO
OPUPOJONONB30BaHMs, B (HOPMHUPOBAHMM MHUPOBO33PEHUS U 0OIIEH
KyJIbTYypbl —UE€JOBEKa, a TakK€ SKOJOTMYECKH OOOCHOBAHHOIO
OTHOILIEHHUSI K CBOEMY 30POBBIO U IIPUPOIHOMU CpeELE;



OCBOCHHE CHCTEMBlI 3HAaHMH, JI€XKAIIMX B OCHOBE XHUMHUYCCKOM
COCTAaBJISIOIICH €CTECTBEHHO-HAYy4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOCHUU BEIIECTBA HA PA3HbIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUM, O
XUMUYECKOM PaBHOBECHH, PacTBOpax M JHUCHEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMHUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuxcs  OCO3HAHHOTO  IMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SIBIICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJTy; TPAMOTHOTO pelieHUus NTPoOJeM, CBSA3aHHBIX C XUMUEH,
IIPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IO3ULIHH DSKOJIOTHYECKOU
0€30MMacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIBHOCTA YEJIOBEKA, CBA3aHHOW C XUMHYECKHMM ITPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTAaBICHUH O HAyYHBIX METOJlax II03HaHUS,
HEOOXOAUMBIX JJIsI TIPUOOpPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHECHHS XMMHYECKUX SBJICHHH, HMEIOIIMX MECTO B
IIPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mmane peain3aliu IICPBOOUCPCOHBIX BOCIIMUTATCIBHBIX H PAa3BHBANOIINX

(GYHKIHI [IEJIOCTHON CHCTEMBI CPEeJHETo 001Iero oopa3oBaHus IPH U3yYCHUU

npenMera «XUMHUS» Ha yriayOJEHHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
NpUOOPETAIOT TAKUE IIEJIM U 3a/1a4H, KaK:

BOCIIUTAaHUE YOCKAEHHOCTH B ITO3HABAEMOCTH SIBICHUWU TMPUPOIH,
YBOXEHHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MIPUKJIATHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TIO3HAHWIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIFO W  CaMOBOCIIUTAHUIO HAa  OCHOBE  YCBOEGHUS
00111eUEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
0o0pa30BaHMIO KaK yCIOBUIO YCIENHONW Mpo(ecCHOHAIbHOW U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HWU;



e (opmMupoBaHHEe YMEHMIA W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHNUSA,
pPa3BUTHE  JKOJIOTHUECKOW  KYJIBTYphl, TMPUOOpPETEHUE  OMBITA
00111€CTBEHHO-TI0JIE3HOM IKOJIOTUUECKOM AeSTEILHOCTH.

OOmiee 4KMCIIO 4YacoB, NPEAYCMOTPEHHBIX JUIA M3YYCHHS XUMHU Ha
yriay0JIeHHOM ypOBHE cpeHero oluero odpa3zoBanusi, cocrapisier 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemenmto), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HaYeHUE OPraHUYECKOW XUMHH, M[PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI. BaJleHTHBIE BO3MOXHOCTM aToOMa yriepoaa. XUMHUYECKAs CBA3b B
OpraHMYecKUX COEAMHEHMSIX. THmbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yriaepoaa. MexaHuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBs3u. OnuHapHasi, [BOMHAas U TpoiiHas cBsA3b. CrnocoObl pa3pbiBa CBsi3e B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykieodue u anekTpodure.

Teopust cTpoeHus opranudeckux coeauHeHuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYJBl  pa3jMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunel un3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIA 3PP EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MPEICTaBUTENCH.

OcobenHocTH U KIaccuUKAIMs OpraHuYecKuX peakiunii. OKUCTUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPTaHUYECKON XUMHMH.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHUS BEIIECTB M HMX MPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OMBITHI 0 IPEBPAILECHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30Mepus. DINEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJIKAaHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. DusnuecKue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIMHU 3aMENICHUs, HU30MepHu3allui,
JIETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PeaKIui paguKalIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (IUKJIOMPOIIAH,
UKJIOOyTaH) U OOBIYHBIX (I[MKJIOMICHTAH, IMKJIOTEKCaH) IMKIO0AJIKAHOB.
Cnioco0bI MOTy4eHUs U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIaTypa. OJIEKTPOHHOE€ U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTanell yriepoja, G- U T-CBS3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBA QJKEHOB. XHWMHUYECKHE CBOMCTBA: pEAKIMUH MPUCOCTUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPHU3AIUU U OKUCIICHHUS.
[IpaBuiio MapkoBHukoBa. KayecTBeHHBIE peakUUM Ha JIBOMHYH) CBSI3b.
CriocoObl ToSTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaMEeHBl. Knaccuduxanus aJKaJuEHOB (conpsik€HHBIE,
U30JIMPOBAHHbIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Nonumepuzanus conpskEHHBIX AueHOB. CrocoObl MOMyYeHUS W TMPUMEHEHHE
aJKaJIMEHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  ¢opmyia,
HOMEHKJIaTypa W HW30MEpHs. ODJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~aJIKUHOB, Sp-THOpUIM3alMsl aTOMHBIX OpOuTanelt  yriepoja.
dU3UYECKUE  CBOWMCTBA  QJKMHOB. XUMHYECKHME  CBOMCTBA:  PEAKIUU
MPUCOEANHEHUS, AUMEpPU3AMU WU TpUMEpHU3aluH, OKucieHus. KuciaotHble
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peakiuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOIYYCHHS M PUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yriieBoJIopojbl (apeHbl). ['oMOIOruueckuil psii apeHoB,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYNbl OeH3ona. dusndeckne CBOWCTBA
apeHoB. XMMHUYECKUE CBOKMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIINHU 3aMEeIIeHUs
B OCH30JIbHOM KOJIBIIE U YTIIEBOAOPOJTHOM pajiuKalie, pEaKIuK IPUCOSTUHEHUS,
OKHCJICHHE ToMoJioroB OeH3ona. IIpeacraBinenne o0 OPUEHTUPYIOIIEM
JNEUCTBUM 3aMEeCTUTENEH B OEH30JbHOM KOJBIIE HA NIPUMEPE aJKWIbHBIX
paguKalioB, KapOOKCUIIBHOW, THAPOKCHIBHON, aMUHO- U HUTPOTPYMIIbl, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB ctuposia. [lonumepusanus
ctuposna. CnocoObl MOTyYEHUS! ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOIOPOIOB.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble TrTa3pl. Heptp u €€
npoucxoxaeHue. KameHHbId yroib U OpOAYyKThl ero mnepepadotku. CrnocoOsbl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMHUYECKUM, KaTaTuTUYECKUN),
pudopmunr, nuponus. IIpoayktel nepepaOoTku HedTH, WX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]y pa3IMUHBIMU KJIACCAaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIleHMs] TajoreHa Ha TUAPOKCOTPYIIy, HUTPOrpPYIly, HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajaoreHIpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MmENoun. B3anMoaencTBue IUrajaoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiThe 0  MeTa/NIOOpraHUYEeCKUX  coeluHeHusx.  Vcmonp3oBanue
raJIOTeHNPOU3BOJIHBIX YTJIEBOAOPOIOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MpEeBpalleHUI:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YTIIEBOJOPOJAOB PA3IUUYHBIX KJIACCOB (0OECIBEUMBAHHE
OpOMHOI WJIM MOAHOW BOJBI, PACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTWJIeHa C aMMHUa4yHbIM pacTBopoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOWCTB, O3HaKOMJIEHHE ¢ KoJueKuusmu «HepTe» u
«Yromb», ¢ oOpa3llaMH IJIacCTMAacC, Kay4yKOB W PE3WHBI, MOJICIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHWE MOJIEKYyNl (Ha IpuMepe
MeTaHoJIa W 3TaHoja). ['omonormyeckuiéd pspg, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U kiaccupukanua. Dusnueckue CBOWCTBA MpPeAETbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBS3M MEXIY MOJIEKYJaMU CIHUPTOB.
XVMMHYECKHE CBOMCTBA: pPEAKUMU 3aMELIEHUs, JAETUApATAlUH, OKHUCIICHMS,
B3aUMOJIECTBUE C OPraHMYECKMMH M HEOPraHMYECKUMHU  KHUCIOTAMHM.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleWcTBUME »dTaHONA U
METaHOJIa Ha oOpraHu3M 4ejoBeka. (CrnocoObl MNOJy4YeHUs W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie a¢upsl, HOMeHKIaTypa U u3omMepusi. OCOOEHHOCTH (PU3NUECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUICHIJUKONb U TIUUEpHH. DuU3nyeckue H
XMMHYECKHUE  CBOMCTBA:  pEakUMH  3aMELIEHUs, B3auUMOJEWUCTBHE  C



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMM, KA4eCTBEHHAs peaklus Ha
MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MEXaHU3ME  pEaKIHl
HyKJ1eopuibHOrO 3aMerieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTtpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3o0sbHOrO siapa. Pusznueckue cBoicTBa (henona. OCOOEHHOCTH XUMHUUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. TokcnyHOCTh (eHona.
Crioco0b!I osryueHus U npuMeHeHue penona. PexonpopManbaeruiHas cMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl W KETOHBL. OJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSIABI albICTHAOB H
KeTOHOB, o0miast Gpopmyna, nzomepusi 1 HoMeHkIarypa. dusznyeckue cBoiicTBa
QIBJICTUIOB U KETOHOB. XHWMHUYECKHE CBOICTBA ajbJCTHAOB M KETOHOB:
peakiuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaerubl. CriocoObl MOyYeHUs U IPUMEHEHHUE aJIbJIETH/IOB U KETOHOB.

OnHOOCHOBHBIE TpefeNnbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUSI MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss W HOMEHKJATypa.
®dwu3nveckne CBOWCTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBsA3M MEXAYy MOJIEKYJIaMHU KapOOHOBBIX KHUCIOT. XMMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepu(UKaluY, peaklii ¢ y4acTUEM
yIJI€BOJOPOIHOr0 paaukana. OcOOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTBHI.

[loHaTHE O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HENPEACTbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, TUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHOAEHOBAs KUCIOTHI.
Crioco0bI oNTy4eHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Crnoxnbie »¢upsl. ['omonornyeckuid psig, obmas dhopMmyna, U3oMepus H
HOMEHKJIaTypa. OU3NUECKUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHUCJIONW W TmIeno4yHor cpeae. OCOOEHHOCTH CBOWCTB JKHPOB, COAECpPKAIIUX
OCTAaTKH HEMPEIeNbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapaktepuctruka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, nezokcuprnOo3a. PU3NUECKHE CBOMCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QJIbJACTHAHOW TPYMI, COUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.



[IpumeneHne T1IIIOKO3bI, €€ 3HAYEHUE B IKUZHEACATEIbHOCTH OpraHU3Ma.
Jucaxapunpl: caxapos3a, MaibTO3a M JIAKTO3a. BoccTaHaBIMBaKOIIME W
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. llonmucaxapuapl: KpaxMan, IIIMKOT€H W UEJIII0JI03a.
CtpoeHne MakpoMOJIEKYJ Kpaxmaya, FIMKOT€Ha W UEeUI0JI03bl. Dusnueckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKUE CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAYECTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
IEJUTIONIO3Bl:  THAPOIMN3, TMojdydeHue dGupoB mewnono3bl. [lonarue 00
HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a, alleTaTHBIN MIENK).

DKCMEPUMEHTAIbHBIE METOJbl M3Y4YEHHUsI BEIIECTB M HUX MPEBPAILCHUN:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJI€, B3aUMOJCHCTBHE 3TAHOJIA C
HAaTPUEM, OKHUCIIEHUE STHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJEHWE STWJIOBOTO CIUPTa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHAJIOB), KAYECTBCHHBIC PEAKIIMU Ha aJIbJICTUIbI (C
ruapokcuom  auammuHcepebpa(l) u  ruapoxcumom  menu(ll)), peaxuums
mmnepuHa ¢ ruapokcuaom  meau(ll), xuMudeckue CBOWCTBAa pacTBOpa
YKCYCHOM KHUCJIOTBhI, B3aWMOJICICTBME pacTBOpa TIJIIOKO3bl C THAPOKCUIIOM
meau(Il), B3aumoaenicTBue Kpaxmana ¢ HOJO0M, PEIIeHUE dKCIEPUMEHTAIbHBIX
3amay o temaM «CrupTthl U QeHonbl», «KapOoHoBbie KHUCTOTHL. CIlOXKHBIE
3(UpbI».

A3o0Tcoep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHuyYeckue NpOu3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKy, obmas dhopMyna, n3oMepusi, HOMEHKJIATYpa U
dbu3udeckue CBOMCTBA. XHWMHUECKOE CBOWCTBA anu(aTHYECKUX aMHHOB:
OCHOBHBIEC CBOMCTBA, AJIKWJIUPOBAHUE, B3aUMOJACHUCTBUE IIEPBUYHBIX AMUHOB C
azoTuctoi Kkucaoroi. Conu aJKuIaMMOHHUS.

AHWIMH — MpeICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMmHOE BIWsSHME TpynI aroMOB B  MOJICKYJIE aHWJIMHA.
Oco0eHHOCTH XWMUYECKUX CBOWCTB aHWIWHA. KayecTBEHHBIE peakluud Ha
anwmH. CrnocoObl TONyYeHUs W TpPUMEHEHHE anu(aTUYecKUuX amMHuHOB.
[lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTieNbHbIE MPEICTaBUTENN
(-aMUHOKHUCIIOT: TJWALNWH, anaHuH. Ouszndeckue CBOMCTBA aAMHHOKHCIOT.
XVWMHUYECKHE CBOWCTBA AMUHOKHCIOT Kak amMQpOTEpHBIX OPraHUYECKUX
COCIMHEHUMN, peaklusl MOJUKOHJIECHCAlMU, OOpa3oBaHUME NENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 ENTHIOB.



benku kak npupoaHsle monuMepsl. [lepBuyHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBa OENKOB: THAPOJU3, JHEHATypalusi,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3yYEHUS BEIIECTB M WX MPEBPALLCHUN:
pacTBOpeHUE OCJIIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTconmepxkaimie — opraHumyeckue — coeguHeHus» U «Pacno3naBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSAITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPU3ALNH, CPEIHSIS
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUHN — MOJTUMEPU3aLIUS U TIOJTUKOHICHCALIUSL.

[Tomumepubie Matepuanbl. [lmacTmacchl (MOTUATUIICH, TMOJUIPOIUTICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJUMETUIMETAKPHIAT, TOJIMKAPOOHATHI,
noJIMdTUIICHTepedTanaT). Y THin3anus 1 nepepadboTka MmiacTHKa.

DJIaCTOMEPBI:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoBBIN, XJIOPONPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CIELHAIILHOTO Ha3HA4YEeHUs (Tecon, KeBJap,
AIEKTPOINPOBOISIIME TTOIMMEPHI, OMOpa3iiaraeMble TOJUMEPHI).

DKCIEpUMEHTAIIbHBIE METOJAbl M3YUYEHHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4dyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue monekymasipHOW (HOpPMYIbIl OPTaHUYECKOTO COCIUHEHUS 10
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYISAPHON (DOPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuyd W/WIA MCXOIAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYIIbI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJy4YEHUsI, OINPEIEIICHUE JOJU BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUYECKH
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBSI3€M IIPU  U3YUYEHUM OPraHUYECKOU
xumud B 10 Kjacce OCYIIECTBISETCS 4Yepe3 MCIOJb30BAHUE KakK OOIIMX



€CTCCTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0TEe3a, TEOpHsl, 3aKOH, aHalIW3, CUHTE3, KiIacCH(UKanus, HaOI0JcHUE,
HU3MEpPeHHE, FIKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJCKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3MUYECKHUE BEIMYMHBI, CIMHUIIBI U3MEPEHUsS, CKOPOCTh, SHEPTHS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOMHBINA THIT TUTaHUS, OpOKCHHE,
¢doTOCHHTE3, IbIXaHWE, OCJKHW, YIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCIIOTBI,
(bepMeHTHI.

I'eorpadusi: mosie3HbIe NCKOMIAEMBbIE, TOTLIHBO.

TexHOMOrus: MHUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fJep. XHUMHUYECKUH »dieMeHT. I30Tomsbl.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPreTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Krnaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, P-, d-, f-ajemenTsI). PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHbIE KOH(PUTYpAllUd aTOMOB DSJIEMEHTOB TMEPBOTO—
4eTBEPTOro MEPUOFOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB  J.M. MenneneeBa. CBs3pb  NEPHOJUYECKOTO  3aKOHA U
[lepronnueckoil CUCTEMBl XMMUYECKHUX SJIEMEHTOB C COBPEMEHHOM TEOpHEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoanydeckoro 3akona .M. Menneneena.

XumMu4ecKass CBA3b. BHJIBI XMMHYECKOW CBSI3M: KOBAJIEHTHAs, WOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLIENTOPHBIA.  DHepruss W JuuHAa  CBa3u.  [lomspHOCTS,



HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBaA3b. MexXMOIEKYIISIPHBIEC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HX TEOMETPUYECKUM CTpPOCHHEM (Ha TMpuUMepe
COCIMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX cOelMHEHUsX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHABL.  3HAYE€HHE  KOMILJIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOIO CTPOCHUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHnix cucremax. Mctuansie pactBopsl. [IpencraBnenne
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIlIECTBAa B PacTBOpE, MOJIsipHAs KOHLEeHTpanus. HackleHHbie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudukanus w  HOMEHKJIATypa  HEOPraHMYECKHX  BEIIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYECKOW U
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAllleHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemtoBbie 3¢ eEKThI
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakropoB. ['oMoreHHsie U reTeporeHHbIe peakuuu. Karanus u kaTaiu3aTopsl.

O6patumMble W HeOOpaTUMBIE peaKIMd. XHUMHUYECKOE paBHOBECHE.
Koncranta xumuueckoro paBHoBecus. DakTopbl, BIUSIOMIME Ha IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnextponuTudeckas nuccoruaius. CHiIbHBIE W CIIa0ble SJIEKTPOJUTHI.
Crenenp aucconmanuu. Cpena BOAHBIX PACTBOPOB: KHUCIIOTHAas, HEUTpalibHAs,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens u BoccTaHOBUTENb. [Ipolecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
Baxneimme OKHCIUTEIM M BOCCTAHOBHTENH. METO/ 3JIEKTPOHHOIrO OaliaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpPa, MOJAEIH
KPUCTAJUTMYECKUX  PEIIETOK, MPOBEJICHUE pPEaKUUid HOHHOTO OOMeEHa,



OMpENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUEHUE BIUSHUS
pa3IUUYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxxenne HemeraiuioB B Ilepuoguyeckorl CHCTEME XUMHUYECKUX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
MeTajulaMd ¥ HEeMeTa/UlaMH, BOCCTaHOBUTEIbHBIE CBOWMCTBA. [wmapunebl.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBoAOPOIBI. Baxxneiimue
KUCJIOPOJACOAEPKAIIUE  COCAUHEHUS  TallOr€HOB. JlaGoparopHeie
IIPOMBIIIJIEHHBIE CITOCOOBI MOJTyUeHHs TajloreHoB. [I[puMeHeHre rajJoreHoB U uX
COEIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOICTBA U IPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CrnocoObl TONydeHHUs, (U3HUYECKHE U
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHne cephl U €€ COEIUHEHUI.

Azor. HaxoxneHue B MNpupoje, CIOCOOBI MOdydeHHs, (PU3NYECKHe |
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHHUE a30Ta U €ro COeTMHEHUN. A30THBIC YA0OpEHHUS.

®docdop. Haxoxnenne B mpupojie, CrocoObl ModydeHHs, (HU3NISCKUE U
xumudeckue cBoictBa. @ocdhuasl u dochun. Oxcunbl Gocdopa, dhochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegmnenuii. dochopHbie
ynoOpeHus.

VYrinepon, HaxoXJAeHWE B TpUPOAC. AJUIOTPONHBIE MOAUGDUKAIIH.
du3nueckue U XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeun yrnepona(IV), yronbHas kucinoTa u e€
coni. AKTUBHPOBAHHBIN yroiib, ancopouus. Dymnepensl, TpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEMIECTB, OOpPa30BaHHBIX YTIEPOIOM, H
€ro COCINHECHHM.



Kpemnuii. Haxoxaenue B mpupojie, ciocoObl MojydyeHus, puznueckue u
xumudeckue cBoiictBa. Okcun kpemHus(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[Ipumenenne kpeMHHSI U €ro coeauHeHH. CTEKII0, €ro MOJyYEeHHE, BHJbI
CTEKJIA.

[Tomoxenne wetaimioB B llepuognyeckor CHUCTEME  XHMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHUS  DJIEKTPOHHBIX 000JOYEK aTOMOB
MetaioB. O6mue ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJIOB.

DNEeKTPOXUMUUYECKUN psAJl HampspkeHud MeTtawioB. OOmme crnocoObl
NOJIyYEHUS METaJIJIOB: TUIPOMETAIITYPTHS, MAPOMETAILTYPI U,
anekTpoMeramnyprus. Ilonsatue o koppo3uu MetamioB. CrocoObl 3alIUTHl OT
KOPpPO3HHU.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX 2JJIEMEHTOB. Hatpuit u kammii: monydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mmas xapaktepuctuka MetamuioB [IA-rpynmnsl [lepuonnueckoi cucTemMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJydyeHue, (U3NYecKue Hu
XUMUYECKHE CBOMCTBA, NMPUMEHEHUE MPOCTHIX BELIECTB M HMX COEOUHEHHIA.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEHHUSI.

AMoMUHUI: TonmydeHue, (Qumyeckue W XUMHYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoeluHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6miass xapakTepucTHKa MeTauioB mnobouyHbiX mnoarpynn (b-rpymim)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3nMYeCcKrue U XUMHYECKHE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U quxpomaThl, UX
OKHCJIMTENBHBIE CBOMCTBA. [lonydueHne u npuMeHeHue Xpoma.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHlla M €ro COCIUHEHUM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHUYECKHE CBOMCTBA JK€j€3a U €ro COCIMHEHHUM.
Oxkcuapl, rugpokcuasl u conu skene3a(ll) u xeneza(Ill). Ilomyuenue wu
MIPUMEHEHHE XKEJE3a U €r0 CILIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: monmydenue, (pu3nUecKue W XUMHYECKHE CBOHCTBA. AMdOTEpHBIC
CBOWCTBA OKCHUJA MW THUAPOKCHIA L[MHKA, THUJIPOKCOKOMIUIEKCHI IMHKA.
[IprMeHeHne NUHKA U €r0 COCAUHEHU.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHue 0o0pas3loB HEMETAUIOB, TOpeHue cephl, hocdopa, xene3a, Maruus B
KUCIIOPOAE, M3YYECHUE KOJUICKIMU «Meramibl M CIjiaBbl», B3aUMOICHUCTBUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOH  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIo4Yeid, KaueCTBEHHBIE PEAKIIUU Ha HEOPraHUYECKUE
AQHUOHBI, KAaTHOH BOJOpPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB ATIOMUHMS U ITUHKA C PaCTBOPAMH KUCJIOT M IIEJIOoYeH, perieHue
AKCTIEPUMEHTATBHBIX 3a7a4 1o TeMaM «[ ajmorensl», «Cepa U €€ COeTUHECHUS,
«A30oT u Qochop ¥ ux coeauHEHUs», «MeTabl TIABHBIX MOJATPYII,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrneuyeHHH YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA.
[TonsiTME 0 HayyHBIX METOJaX T[IO3HAHUS U METOJOJIOTHH HAyYHOTO
UCCIIC/IOBAHUS. Hayunsbie TPUHITUTIBI OpraHu3aIuu XUMHUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TOJYYCHUS! BaXKHEUIIUX BEIIECTB
(Ha TpuMepe TPOU3ZBOACTBA AaMMMAKa, CEPHOW KHUCIOThI, METaHOoJA).
[IpoMblliuieHHBIE CTTOCOOBI MOMYYEHUsST METAIOB W CIUIABOB. XUMHUYECKOE
3arpsA3HEHHUE OKPYXaIIell cpeabl U €ro MociaeAcTBUA. Poinb XumMuu B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMusT U 300pOBbe 4enoBeka. JlekapctBeHHble cpeactBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poiib XWMUM B pa3BUTHH
MEIULINHBI.

XYMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poiib XumMuu B
oOecIieyeHn ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xummus. IlpaBuna
0e30macHOr0 WCTOJIB30BaHMS TPENapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUSI B CTPOUTENBCTBE: BAXXHEWILIHWE CTPOUTENIbHBIE MATEpPUAIIbI
(memeHT, OeToH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHuyeckue MW MUHEpaJIbHBIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPaCKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Pacuérnbie 3agaumn.

Pacuétei: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEIllECTBAa, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchbl (00bEMa, KOJMYECTBA BEILECTBA) MPOJAYKTOB PEAKIMH, €CIIA OJHO W3



BEIIECTB MUMEET MPUMECH, Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkLuM, €CIM OJHO W3 BEIUECTB JaHO B BHUJAEC pPACTBOpPa C OINPEHEIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSAPHOU
KOHIICHTpAllUM BELIECTBA B PacTBOPE, JOJIM BBIXOJAa IPOAYKTAa pPEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss MeXINpeAMETHBIX CBs3ed TMpU H3ydyeHUW oOuieil u
HEOpraHnveckol xumuu B 11 Knacce OCyIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX MOHSITHUH, TaK M TMOHSATUN, NPUHATHIX B
OTZAEJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: SBJIEHUE, HAay4yHbId (akT,
TUN0TEe3a, TEOpHUs, 3aKOH, aHAIM3, CHUHTE3, KJIacCHU(pUKaLUs, MEPUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

@dusuka: marepus, MHUKPOMHUP, MAKpPOMHUP, aTOM, O3JEKTPOH, IIPOTOH,
HEUTPOH, MOH, H30TOIbI, PATAUOAKTUBHOCTb, MOJEKYJa, HHEPreTUUCCKUN
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperatHoe COCTOSIHHE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEpPIUs, Macca.

Bbuonorusi: KkieTka, opraHmsM, 3KOCHUCTeMa, Ouochepa, MeTabOIU3M,
MaKpoO- U MHMKPOAJIEMEHTHI, O€JIKH, XKUPbI, YII€BO/bl, HYKJIEHHOBBIE KHCIIOTBHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BELECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpa¢us: MuHepasnbl, TOPHBIE TMOPOJblI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
CTPOUTEIIbHBIE MAaTEpHUallbl, CEJIBCKOXO035MCTBEHHOE IPOU3BOJACTBO, IHMILEBAs
HIPOMBILUIEHHOCTh, (hapMalleBTUUECKass POMBIIIJIEHHOCTb, IPOU3BOJCTBO
KOCMETHYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIIEKTPOHHAS IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA IIPOI'PAMMBI IIO
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEIHETO
oOmiero o00pa3oBaHUs BBIJICICHBI CICAYIOIIME COCTABJISIONIME: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJuyue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTb M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMU B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMYNE TTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTD
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKOW ESITCIHbHOCTH
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IesTEIHbHOCTH.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaAXKAOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOIIECCe peanu3aini 00pa3oBaTeIbHON AESITeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIHOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATEIBHOCTH MPHU CO3AAaHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3TMYHBIX BUJIOB YI€OHOM JEATEIHHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTECUYSCTBEHHON XMMUH;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUIOKEHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



JUIUTENIbHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH W MOCIEIYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM U € YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPHI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TpaBmJI 0€30TMacHOTO OOpAIlCHHS C BEIIeCTBAaMU B OBITY,
MOBCETHEBHOM KM3HHU, B TPYAOBOM AEATEIBbHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAHUS  TMOCJHEACTBUM W HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHHH MPAKTUYECKUX 3a]1a4
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kiiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXEHUS K TpyAy, JIOIIM Tpyda U pe3yJbTaraM TpPYAOBOI
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpPaeKTOPUU
oOpazoBanus, Oynymiei mpodeccuu W peann3anii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB
1 MOTpeOHOCTEM 0011IeCTBa;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIBHOU CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTHKEHUU XUMHH JJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOTO HEMPUSTHS JCHCTBHUM, NPUHOCIIIMX BpEl OKPYXKaIOIIEH
PUPOJTHON cpeJie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJUYUS  Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJIbTYpbI, OIbITA JEATCIBHOCTH JKOJOTUYECKOW HAIpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
MpaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTHUBOCTOSTH WJCOJIOTHU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHMUS CcrneuuPUKU XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUpPOBaHUHU PAIMOHATIHLHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH 1IETOCTHOTO
IpeJICTaBIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PElIEHUU MPOoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHUH [IJI1 COBPEMEHHOMU
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPAaBICHHOCTH M BaXXHOW pPOJIK B
CO37aHUM HOBOW 0a3bl MaTEpHUAIBbHON KYyJIbTYphl, B PEHICHUH TI00aTbHBIX
mpo0IeM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM W JKOJOTMYECKOW O€30MacHOCTH, B PA3BUTHU  MEIUIIMHBI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYya M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)kJ10T0 4ICHA OOIIECTBA;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHHUS CYHUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHaIM3a W OOBSICHEHUS SBICHUI
OKPYKAIOUIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUs JeaTh
000OCHOBaHHBIC 3aKIIOUYEHHS HA OCHOBE HAyYHBIX (AKTOB WU HMMEIOIINXCS
JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;



MHTepeca K O3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa3oBaHHWIO U
caM000pa30BaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B  pa3IuYHBIX  cdepax
po¢eCCUOHANILHON JIEATEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pPe3yJIbTaTbl OCBOCHMUSI MPOTPAMMbI IO XUMHUU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIE 71 (OPMHUPOBAHHMS  MHUPOBO33PEHUS  OOyHArOIIUXCS
MEXIUCIUTTMHAPHBIC (MeXTpeIMETHBIE) oO1IeHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJOCTHOCTh HAYYHOW KApTUHBI MHUpa U CHEHU(PUKY METOJIOB
MO3HAHMS, WCIOJb3YeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCAIbHbIC y4eOHbIC JIEHCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPAMOTHOCTH Y COITMATLHON KOMIIETEHIIMHM O0YJarOIuXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHbBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPAXKalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMH  TI0O3HABaTCIbHBIMH, KOMMYHHKATUBHBIMH M  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENIH JEATEIbHOCTH, 3aJaBas IAapaMeTpbl U KPUTEPUH HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEJIAMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBILLJICHUS
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHITUN U YCTAHABINBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS JJI1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU ISl KiIacCU(pUKAIMKA BEUIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY HW3y4aEeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pACCYXIEHUS (MHAYKTUBHbBIC, IEAyKTUBHBIC, 10
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DOJEMEHTa, XUMHUUYECKas
dopmyna, ypaBHEHHE XUMHYECKOHW pEaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEJILHBIX M MPAaKTUYECKUX 3a7ay, NMPUMEHATh HAa3BaHHbBIC MOJECIbHBIC
NPEJCTABJICHUS /JISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAMH METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  UCCIEAOBAaHMs, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM  Tpollecca, CaMOCTOATENIBHO IPOTHO3UPOBaTh €ro  pe3yJibTar,
dbopMmynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTH
PE3YNIBTATOB MCCIIEAOBAHMS, COCTABISATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOW HCCIIENOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B NO3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMarmu (Hay4IHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOIO COJEpKaHUsA, CIPAaBOYHbIE IMOCOOUS,
pecypebl HTEpHETa), aHaTu3upOoBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPpUTUYECKM  OLEHMBaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaThH 3alPOCHl U IPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope uHPOpMaLMUHU, HEOOXOAUMOM JJisi BBINOJHEHUS YYEOHBIX 3aJay
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BAHUS WH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeJCTaBICHUS
uHpopMalK (CXeMbl, FpapuKU, JUarpaMMbl, TAOTUIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOM uWH(pOpMaIMeil: NPUMEHATh MeXIpeaMeTHole ((usnyeckue u
MaTEeMaTU4YEeCKUE) 3HaKM M CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HNCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATJIAJHOCTH.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eificTBUS:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XOJIC AHUajiora
U/ W AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.HI/IpOBaTI> CBOMH IIPCIJIOKCHUA
OTHOCHUTCIIBbHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTALMEN PE3yIbTaTOB [T03HABATEIILHON JIESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBIMIOJTHEHUU  XUMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaU3allii yueOHOTO MPOEKTa,
U (GOpMyNIHpPOBaTH BBIBOABI MO pe3ylbTaTaM MPOBEIEHHBIX HCCIEIOBAHUMA
MyTEM COTJIACOBAHUS TMO3UIINI B X0€ 00CYKJIEHUS U 0OMEHa MHEHUSIMU.

PeryisiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIe NeHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIBbHYIO
NEeATEeNbHOCTh, Ompeneas e€ Uenu W 3a7ayd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpEIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBIIIOJIHEHUM YYEOHBIX M HCCIENOBATEeIbCKUX 3a/Jad, BbBIOUpaTh Haubolee
3¢ PekTUBHBIN croco0 HUX pelieHuss ¢ Y4ETOM MOJY4YeHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMHUYECKUX PEAKIIMSX;



OCYILIECTBISATH CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHBIE pe3yibTaThl OCBOCHUS TNPOTpaMMbl [0 XUMHU Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUS BKIHOYAIOT
cnerupuyecKue s yaeOHOTO peaMeTa « XM HayIHbIC 3HAHUS, YMCHUS U
CIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BUJIBI JICSITCIGHOCTH TI0 TIOJYYCHHUIO HOBOTO 3HAHMS W NMPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHHM TPEAMETHBIC PE3YIbTaThl
NPEICTABJICHBI 110 TOJaM U3YUYCHHUS.

10 KITIACC

[IpenmeTHble pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHHM OPTaHUYECKOU
XHUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poyid B 00eCleueHUn YCTONYUBOTO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJIOTHUECKON, YIHEPreTHIECKOM
U THUIEBOM O€30MacHOCTH, B Pa3BUTUU MEIHUIMHBI, CO3JaHUU HOBBIX
MaTEpHUAJIOB, HOBBIX MCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOJIOIIONIH30BaHUS, B (DOPMUPOBAHUNM MHPOBO33PEHHUS U OOIIEH KyJIbTYphI
YelioBeKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO Y IPUPOIHOI CpEJIE;

BJIQJICHUE CUCTEMOM XHMMHWYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM BJIEMEHT, aToM, SApO H
9JIEKTPOHHAsE 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTAIH, OCHOBHOE H
BO30Y)XJIEHHOE COCTOSIHUSA aTroMma, THOpHAM3alvs aTOMHBIX OpOWTasel, WOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJISIPDHAS Macca, MOJIAPHBIN O0BEM, YriaepoIHbIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJIETHBbIE), HW30OMEpPHS CTPYKTypHas U
MIPOCTPAHCTBEHHAs (TeOMeTpUUecKas, ONTUYECKas ), U30MEPbI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOI- U a30TCOAEPKAIIUE OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUsA; TeOopuHU, 3aKoHbl (nmepuoamyeckuii 3akon J[. WM. MeHneneena,
TEOpHUs CTPOCHHUS OpraHnyeckux Bemects A. M. bytinepoBa, 3aKk0H cCOXpaHEeHUs
MAaCChl BEUIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS YHEPTUU TP XUMUYECKUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHT SI3BIK XHMWH,
MHUPOBO33PEHYCCKUE 3HAHUSA, JIGKAIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUW; TPEACTABICHHS O MEXaHU3MaxX
XUMHYECKUX peaKInid, TEPMOIMHAMHYCCKHIX " KHHETHYECKUX
3aKOHOMEPHOCTSIX WX TPOTEKAaHWS, O B3aUMHOM BIIUSHHM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTHBHBIA U ME30MEPHBIN 3(hPEKThI, OpUCHTAHTHI | 1
Il pona); dakromornyeckue CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCIIOIb30BAHUN BAXKHEUITUX OPTaHMYECKHX BEIIECTB B OBITY U
NPAKTHYCCKOW  JCATCIBHOCTH YeJOBeKa, OOMUX HAyYHBIX NPHHIMIAX
XUMUYECKOT0 TPOUW3BOJICTBA (HA TMpUMEpe TMPOU3ZBOJICTBA METaHOJA,
nepepadboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBJIATh XapaKTEPHBIC MPU3HAKH TIOHSITHH,
YCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIUE TOHSTHS
IIPH OITUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHCHUN;

c(hOopMHUPOBAHHOCTb YMEHHIA:

UCITIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIICHHBIX M CKEJICTHBIX) (opMyII
OpraHUYeCKUX BEILECTB;

COCTaBIIAITh yPAaBHEHHS XUMHUYECKHUX pEaKIMi U pacKpbiBaTh HX
CYLIHOCTh:  OKHCJIHMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIHUl  MOCPEeICTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX peaklui, peakiuii HOHHOTO OOMeHa
NyTEM COCTaBJICHUS X MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

U3rOTAaBIMBATh  MOJIETTM  MOJIEKYJ  OpPraHMYEeCKHMX  BEIIEeCTB  JUJIS
WUTIOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh PUHAIIEKHOCTD
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY KJIAacCy/TpyIlie COENWHEHWM, JaBaTh WM Ha3BaHUA II0
cucreMarnueckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIBHBIC
Ha3BaHUS NJIs OTIEIBHBIX TMPEJCTAaBUTEICH OPraHMYECKUX BEIIECTB (ITHUJICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNbJIeTH I, alleTOH, MypaBbUHAs KUCIIOTA, YKCYCHAsl KHCIIOTa, CTEApHUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AHWIMH, TUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNIATh BHUJ XUMHUYECKOH CBSA3U B
OpPraHWYECKUX COCNMHCHHSX (KOBaJeHTHAsT M WOHHASA CBA3b, G- M T-CBSA3b,
BOJIOPO/IHAS CBS3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaThb COCTaB, CTPOEHUE,
bu3nYecKue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB ~ OPraHMYECKHMX BEHIECTB: aJKAaHOB, IMKIOAJIKAHOB, aJKEHOB,
aJIKaJIMeHOB, AJIKHHOB, apOMATUYECKUX YIJIEBOAOPOJOB, CIUPTOB, abICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CJIOXHBIX 3(QUPOB, XKHUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, TU- U
MOJINCAXapPUJIOB), WUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUH C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHHUS TMOATBEPXkIAaTh HA KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COCAUHEHUM
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUSI
aTOMOB U TPYIITI aTOMOB B MOJICKYJIaXx;

c(hopMUPOBAaHHOCTH YMEHUS XapaKTEePU30BaTh ACTOYHUKHU
YTJEBOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTb BJIAJIEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeTodax TO3HAaHMS —  HAONIOJCHWUH, W3MEPEHHHM, MOJCIMPOBAHHH,
AKCIIEpUMEHTE (PEaJTbHOM U MBICIICHHOM) U YMEHHUS IPUMEHATH 3TH 3HAHUSI;

chOpMHUPOBAHHOCTh ~ YMEHHS  NIPUMEHATh  OCHOBHBIC  OIEpaIluU
MBICITUTEIIPHON JEATEIbHOCTH — aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMATU3aLIMIO, BBISBJICHUEC NPUYMHHO-CJICACTBEHHBIX CBsi3ed — JIs
V3yYEHHUS] CBOMCTB BEUIECTB U XUMUYECKUX PEaAKIIU;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIISITH B3aUMOCBSI3b XUMUYCCKUX 3HAHHM
C TMOHSATUSAMHU U MNPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
Ui 0oJiee OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTePHAIBHOTO CIWHCTBA
MHpa, HCIOJb30BaTh CHUCTEMHBIC 3HAHHUS IO OPTraHUYECKOM XHUMHUHU JJIs
OOBSICHEHUS W TMPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTCCTBEHHO-HAYUYHYIO
npupoay;

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH PACUYETHl 10 XHUMHYCCKUM
dbopMynaM H ypaBHEHUSM XHUMHUYCCKHUX PpEAKIHA C HCIOJIb30BaHUEM
bu3uvyecknx BeNMMUMH (Macca, O00BEM Ta30B, KOJHMYECTBO BEIISCTBA),
XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PaCy€Thl IO
HaXOXJICHUI0 XUMHYECKOM (OpMYINBI BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM



JNOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, MPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMIl: MTPOTHO3UPOBaTh, AHAJIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJIOTUYECKOM O€30MaCHOCTHU MOCIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHON JIESITEIBHOCTU YEJIOBEKa, CBS3aHHOW ¢ TmepepaboTKoit
BEIIECTB, MCIIOJIb30BATh IOJIYYEHHBIE 3HAHUS [JI1 NPUHATHS TPAMOTHBIX
pelIeHui mpobJieM B CUTyalUsiX, CBI3AHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO INIAHUPOBATH U TTPOBOJIUTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4YeHUE U HM3YYEHUE CBOICTB OpPraHUYECKHUX
BEILECTB, KA4YECTBEHHBIE PEAKLUHUH YTIEBOJOPOJIOB pPAa3IUYHBbIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPTAHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTABHBIX
3a/lady M0 PACMO3HABAHUIO OPTraHUYECKHMX BEIIECTB) C COOJIIOJIEHUEM MpaBUIl
O6e3omacHOro oOpalleHHs] C BEIECTBAMU M JIaOOPAaTOPHBIM 00OPYTOBAHUEM,
dbopmynupoBaTh IIeb HWCCIEIOBAaHMS, MPEJACTABIATh B Pa3IUYHON (dopme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATTM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTH YMEHHIA:

coOJII01aTh MpaBUiIa KOJIOTHUECKH IEIeCO00pa3HOro MOBEACHUS B OBITY
U TPYLOBOW JEATEIIBHOCTA B LEIAX COXPAaHEHUsT CBOEro 310POBbB,
OKpYKaIOLIEH MPUPOJHOM CPElIbl U TOCTUKEHUS €€ YCTOMYMBOI O Pa3BUTUS;

OCO3HABaTh ONACHOCTb TOKCUYECKOI'O JCHUCTBUS HA >KUBBIE OpPraHU3MBbI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIci rokasarens [1JIK;

aHAJIM3UPOBATH 11€J1€CO00PA3ZHOCTh MPUMEHEHUS OPTAHUYECKUX BEIIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBIA MOUCK
XUMHYECKOW HH(OpMAIUM B PA3IMYHBIX HMCTOYHHMKAX (HAy4YHass W y4eOHO-
Hay4yHas JIUTEpaTypa, CPeCTBAa MaccoBOil mHbopmanuu, VIHTepHET u apyrue),
KPUTUYECKN aHAIM3UPOBATh XUMHUUECKYIO HH(OpMaIuio, mepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON Yy4eOHOM 3amaucii.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OcBOoeHUs Kypca «OOmas W HeopraHMYecKas
XUMHSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE M 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUEHUH YCTONYMBOIO
pa3BUTHUA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON M MUILEBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX
HMCTOYHUKOB SHEPI'UH, B 00ECICUCHUH PAllMOHATILHOIO IPUPOONOJIb30BAHMUS, B
(GbOopMUPOBAaHUM MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralOIINe TOHATUS — XUMUUYECKHUU DJIEMEHT, aToM, SJIpO aToMma,
M30TOIbI, JJICKTPOHHAs o00oJIoYKa aToMa, s-, P-, d-aTOMHbIE OpOWTAIH,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHUSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJ€HTHOCTb, 3JIEKTPOOTPUILIATEIIBHOCTh, CTETICHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBAJEHTHAasl, WOHHAs, MeETaUIMuecKas,
BOJOpPOJHAs), KpHUCTaJUIMUecKasi pemérka, XUMUYecKas peakius, pacTBoOp,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAs JTUCCOIMAINS, CTENeHb
JUCCOIMAIINM, BOJOPOJHBIN  IMOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTEND,
TEMJIOBOM A(DPEKT XUMUYECKOW PEeaKIMU, CKOPOCTh XHUMHUYECKOW PEaKIIUH,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
MaccChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAICHUS YHEPTUU MPU XUMUIECKHUX
peaKkIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUI; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAgMOJIEKYJSIPHOM YpPOBHSIX; NPEACTaBICHUS O
MEXaHU3Max XUMHYECKUX pEeaKUui, TEPMOJAMHAMUYECKHUX W KHHETHYECKUX
3aKOHOMEPHOCTSAX WX IMPOTEKaHMs, O XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
JTUCTIEPCHBIX CUCTEMax; (PaKTOIOTHMYECKHUE CBEJCHHsS O CBOMCTBax, COCTaBe,
MOJIy4YeHUH ¢ O€30MacHOM MCIOJB30BAHUHM BAXXHEHIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY W MPAKTUYECKOW IEATEIBHOCTU YEJIOBEKA, OOLIUX HAYYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIISATh XapaKTEPHBIC MPU3HAKY TOHITHH,
YCTaHaBIMBaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUSA
MIpU OMMCAHUU HEOPTaHMYECKHUX BEIIECTB U UX NPEBPallCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JIJISI
cocTaBlieHHUs (QOpMyNI BEMIECTB M YyPAaBHCHMM XWMHYECKHX PEaKIIUM,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJICJIbHBIX BEIECTB;

chOpPMHUPOBAHHOCTh YMEHHUS OMPENENSITh BAJIEHTHOCTh W  CTEIEHBb
OKHUCJICHUSI XUMHUYECKUX JJIEMEHTOB B COEAUHEHUSX, BUJ XUMUYECKOU CBS3U
(KoBaneHTHAs, MOHHAsA, METaJUIMYecKasi, BOAOPOAHAs), TUI KPUCTALITUYECKOM
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIacCU(PUIIUPOBATh: HEOPraHUYECKHUE
BEIIECTBA MO KX COCTABY, XUMHUYECKHE PEAKIHUHU MO PA3IUYHBIM IPU3HAKAM
(uuciy M COCTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY 3(PQdeKTy peaxiuu,
U3MEHEHUIO CTEeNEeHEel OKHUCIEHHUS DJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO
KaTajau3aTopa U JIPYrue); CaMOCTOSTEIHbHO BHIOMpPATh OCHOBAHUS U KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHi;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICII MEPUOJUUECKOTO 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHUX DJEMEHTOB MEPBOr0O—4YETBEPTOr0 IMEPUOJIOB
[Tepuognueckoin  cucrembr .M. MeHneneeBa, UCHOJNb3ys  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETHUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HSHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
CoeIMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MenzeneeBa, BaJCHTHbIE BO3MOXXHOCTH aTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) oOIIME
XUMHUYECKHE CBOWCTBA BEIIECTB  PA3JIUMYHBIX KJIACCOB, IOATBEPKIATH
CYILLIECTBOBAHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKpPBIBATH CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA ITOCPEACTBOM COCTABJIIEHUSA SJIEKTPOHHOIO
OalaHca JTHX peaklWi; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJHBIX Y COKPAIIEHHBIX MOHHBIX YPAaBHEHMM; PEAKLMM TMAPOJIN3a; PEaKIUn
KOMITIEKcooOpa3oBanusi (Ha TMpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKLIHMN C YUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM pPEAaKUMU B 3aBUCUMOCTH OT Pa3JIUYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECHS TIOJ
BIIMSHUEM BHENIHKUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIUH,
JIe)KalllMe B OCHOBE MPOMBIIIJICHHOTO IMOJIYyYE€HUs CEPHOM KHCIOTHI, aMMUAKA,



oOlue Hay4HbIE TMPUHIUIBI XUMHYECKUX TPOU3BOJICTB; IIEJIECO00pa3HOCTD
MIPUMEHEHHUST HEOPTAHUYECKUX BEIICCTB B MPOMBIINUICHHOCTH M B OBITY C TOYKU
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMH O METOJaX HayYHOTO
MO3HAHUS SIBIICHUA TPUPOILI — HAOIIOICHHWE, W3MEPCHHE, MOJCINPOBAHHE,
OKCIIEPUMEHT (peaNbHBI M MBICIICHHBIN), HCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TIPH  DKCIICPUMEHTAIHHOM
UCCJICIOBAHNN BEIISCTB U JIJII OOBSICHCHHS XUMHUYCCKUX SIBICHHH, MMCIOIINX
MECTO B TIPHPOJC, NMPAKTUUYSCKON JEITCIbHOCTH YEJIOBEKAa U B IOBCEIHECBHOU
KU3HU;

c(hOpPMHUPOBAHHOCTh YMCHHS BBISBIISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSATHSIMU W TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHMMAaHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HCIIOJIB30BAaHUEM
NOHSTHM  «MaccoBas JIOJs  BEIIECTBA B  pacTBOpE» U «MOJIApHas
KOHIIEHTpAILIMs», MacCchl BelIeCTBA WIM 00bEMA Ta3a 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB; TEIUIOBOro 3¢ dekTa peakiuuu; 3HAY€HHUsS BOJOPOJHOTO TOKa3aTess
pPacTBOPOB KHUCJIOT U IIEJIOYed C M3BECTHOM CTENEHBIO TUCCOIMAIIMU; MAaCcChl
(06bEMa, KoNMMUECTBa BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIH OJHO M3 MCXOIHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OINpEAeNIEHHON MaccoBOM Joeit
PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE (MMEET MPUMECH); JOJIU BbIXOAA
NPOIYKTa peakinu; 0ObEMHBIX OTHOIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIHLHO TUIAHUPOBATH M MTPOBOJIUTH
XUMUYECKUH  dKCcrepuMeHT (IpOBeACHHWE  peakIiuid HMOHHOTO  OOMEHa,
MOJITBEPKJACHHE  KAuYeCTBEHHOTO  COCTaBa  HEOPraHMYECKUX  BEIECTB,
OTIpEJICIICHUE CPEbl PACTBOPOB BEIIECTB C TTOMOIILI0 WHIUKATOPOB, U3yUEHUE
BIUSIHUSL PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, PEIICHHE
AKCIIEPUMEHTATBHBIX 3adad 1o TemaM «Metame»y u  «Hemetamms») ¢
coOMIOIeHneM  TpaBuUi  0OE€30MacHOTO  OOpalieHusT ¢  BEmecTBaMH U
nabopaTopHbiM  00OpyAOBaHHEM, (OPMYIHpPOBATh I€Jb  HCCICAOBAHMS,
MPEICTABIATh B PA3IMYHON (popMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATH
Y OIICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHHH: COONIOAATh MpaBWJia  TOJIB30BAHUS
XAMHYECKOW TIOCYJI0M W JabopaTOpHBIM 000pYyIOBAaHHWEM, OOpaIIeHHus C
BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMIOJTHEHUIO TAOOPATOPHBIX
XAMHYECKUX OIBITOB, IKOJOTHYECKU IIeIeCOOOPA3HOTO TIOBEICHUS B OBITY H
TPYIOBOM NESATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBbBS, OKPYKAIOIIEH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHUA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOIO JCHCTBUS HA JKUBBIE OpPraHU3MBbl ONPEACIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokaszarens [1/1K;
c(OpMHUPOBAHHOCTh YMEHMI: OCYUIECTBIATH LEICHANPABICHHBIA MOUCK
XUMHYECKON HMH(OpMAlUU B Pa3IMYHbIX HMCTOYHHMKAX (Hay4yHass M y4eOHO-
Hay4dHas JIuTepaTrypa, CpelicTBa MaccoBod mHpopmanuu, MaTepuer u npyrue),
KPUTUYECKU aHAIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCIIOJI30BaTh B COOTBETCTBHUU C TTOCTaBJICHHON y4eOHOM 3a1a4eii.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COCTMHEHUH A. M. 8 0 0
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenbHbIE YrI€BOIOPOIbI — alIKaHBI,
2.1 P - P 5 0 0
LUKIIOAJIKaHbI
HenpenenbHble yrieBoI0pO/Ibl: alKEHBI,
2.2 Pedt YHIEROAOPOA 14 0 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8 0 0
54 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 4 0 0
' UX nepepadboTkKa
2.5 ["anmoreHnpon3BoHbIE YIIIEBOIOPOIOB 4 1 0
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIuHEHNs
3.1 Cruptsl. DeHon 11 0 1




KapOoHHIbHBIE COeTMHEHNS: ATbJICTUABI 1
3.2 keroHbl. Kap6oHoBbIe KUCIOTHI. CIIOKHBIE 21
a¢upsl. XKupsl

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 12

Hroro mo pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanyueckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 9 0 0
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemerans 31
2.2 Mertamb 23 1
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9 0 0
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpeameTt u 3HaYEHNE OPraHUYECKON
XUMHH, TIPEACTAaBICHIE O MHOT000pa3uu
OPraHM4eCKUX COCTMHEHUHN

01.09

DJNEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSTHHS).
BasneHTHBIC BO3MOXXHOCTH aTOMa

yriepona

04.09

XUMHUYECKasi CBS3b B OPraHUYECKHUX
coeTMHECHUSX. MexaHu3MBbl 00pa30BaHUS
KOBAQJICHTHOM CBSI3U, CIOCOOBI pa3phiBa
CBsA3EH

05.09

Teopus cTpoeHust OpraHM4ecKUX
coequnenuit A. M. byriepoBa

08.09

Bunbl nzomepun: crpykrypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbBIE

3¢ deKThl B MOJIEKYIaX OPraHuYeCKUX
COCIMHEHU U

11.09

Hpe,[[CTaBJ'IeHI/IC (O) KJIaCCI/I(bI/IKaI_II/II/I u
CUCTCMATHUYCCKAasA HOMCHKIJIATypa

12.09




(IUPAC) oprannueckux BeIIecTB

Knaccugukanus peaxmnmii B
OPraHN4eCKOM XUMHH

15.09

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeME

18.09

AJIKaHBI: TOMOJIOTUUECKHH psJl, oO1as
dbopmysa, HOMEHKIIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIT

19.09

10

duznueckre 1 XUMUYECKUE CBOMCTBA
aJIKaHOB

22.09

11

Haxoxnenue aikaHoB B IPUPO/IE.
CriocoOsl MosTyueHus: ¥ IpUMEHEHUe
AJIIKaHOB

25.09

12

[uxnoankansl: odmas popmyina,
HOMEHKJIATypa ¥ U30Mepus,
0COOCHHOCTH CTPOCHHS U XUMHYECKUX
CBOWCTB, CITIOCOOBI TOTYYCHHS U
MIPUMEHEHHE

26.09

13

Pemenune pacu€tHbix 3a1a4 Ha
ompeesieHue MOJIEKYAIPHOU (GOPMYIIBI
OPraHM4YeCcKOro BEIIEeCTBa M0 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIIHNX B
ero cocraB. CucremMaruzanus 1
0000111eHNE 3HAHUH 110 TEME

29.09

14

AJNKEHBI: TOMOJOTHYECKH psijl, oO1as

02.10




¢dopmyna, HOMEHKIATYpa, JEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI.
CTpyKTypHas U IIUC-TPaHC-U30MEPHS
AJIKEHOB

15

dusuyeckue U XUMHUIECKUE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHHMKOBa

03.10

16

CriocoObl MoJTyuyeHus: ¥ IpUMEHEHUe
aJIKEHOB

06.10

17

[IpakTnueckas padorta Ne 1 mo teme
"[IomyueHune sTHUIIEHA U U3yYEHUE €TI0
CBOMCTB"

09.10

18

Pemenue pacu€THbIx 3a/1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYJITBI
OPraHM4eCcKOro BENIeCTBa

10.10

19

ANKaJMeHbI: CONPSHKEHHBIE,
M30JIMpOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 3IEKTPOHHOTO CTPOSHUS

13.10

20

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTEHOB

16.10

21

Crioco0O5bl MOJIY4YCHUS U IPUMCECHCHUC
AJIKaJMCHOB

17.10

22

AJIKWHBI: TOMOJIOTHYECKHH psiJi, oO1as
¢dbopmMyna, HOMEHKIIATypa, SJIEKTPOHHOE
Y MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(buznueckue cBoicTBa

20.10

23

XMUMHYECKHE CBOMCTBA aJIKNHOB

23.10




24

KauecTBeHHbIE peakiiy Ha TPOMHYIO
CBA3b

24.10

25

CrniocoObI mosryyeHns U IpUMEHEHNE
AJIKUHOB

07.11

26

Pemrenne 3anad: pac4€Tsl 10 YpaBHEHUIO
XUMHUYECKON PEaKIuu

10.11

27

CucrteMaTu3anmsa 1 000011eHNE 3HAHUI
110 TEME

13.11

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
dhopmyrna, HOMEHKIATypa. IJIEKTPOHHOE
Y TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT
OeH30J1a ¥ TOIyoJia, UX (PU3NYecKue
CBOMCTBaA

14.11

29

XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINH
3aMeleHus

17.11

30

XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINHU
MIPUCOEUHEHHMSI, OKHUCIIEHHE TOMOJIOTOB
OceH3071a

20.11

31

Oco0EHHOCTH XUMUYECKUX CBOMCTB
CTUpOJIa

21.11

32

Pemenune pacu€tHbix 3a1a4 Ha
ompeesieHue MOJICKYIIpHON (HOPMYIBI
OPraHM4eCcKOro BEIIeCTBa

24.11

33

CrnocoObl nosryyeHus U NpUMEHEHUe
apeHoB

27.11

34

I'eneTnyeckas CBA3b MCKIY

28.11




pas3IMYHBIMU KJIACCAMH YIJIEBOAOPOAOB

35

PacuéTel 110 ypaBHEHUSAM XUMUYECKUX
peakuuii. Cucremaruzaius u
00001IIeHIE 3HAHW 110 TeMe

01.12

36

[Tpupoaustii ra3. [lonytaeie HETAHBIC
rasbl

04.12

37

KameHnHbIi1 yroJyib ¥ IpoIyKThI €10
nepepadoTKu

05.12

38

Hedtp 1 ciocoOs1 €€ mepepaboTKu.
[IpuMeHeHnne mpoayKTOB mepepadboTKH
HedTH

08.12

39

I'eneTnveckas CBSI3b MEXKITY
Pa3IMYHBIMU KJIaCCaMU YIIJIEBOJOPOIOB

11.12

40

["amoreHonpPON3BOAHBIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIUN
3aMEIEeHNS TajJoreHa

12.12

41

JeicTBue menoueit Ha
raJoreHIpou3BoAHbIC. B3aumoaeicTere
IATAI0r€HAJKAHOB C MArHUEM U [IUHKOM

15.12

42

Cucrematusanus 1 0000I1IeHIE 3HAHUN
o pazzgeny "Yriesoaopoasr"

18.12

43

KonTtponbHas padoTa o teme
"Yraesogopoab"

19.12

44

IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHUH psif, oOmas ¢popmya,
CTPOEHHUE MOJIEKYJI, N30MEpHS,

22.12




HOMEHKJIATypa, KJIacCH(pHUKALINs,
¢bu3nveckrue CBOKWCTBA

XHUMHUYECKUE CBOMCTBA MPEIETbHBIX

45 25.12
OJIHOATOMHBIX CITHPTOB

46 CrniocoObI mosryyeHns U IpUMEHEHNE 26.12
OJIHOATOMHBIX CITHPTOB
[Ipocteie 3¢upsl: HOMEHKIATYpa U

47 n30MepHsi, 0COOEHHOCTU (PU3UYECKUX U
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 STHJICHTJINKOJIb U TJIMIICPUH, UX
(du3HyecKre U XUMUIECKUE CBOWCTBA

49 CriocoOsl MosTyueHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIbI,

50 (us3uveckue cBoicTBa. TOKCHYHOCTh
(dhenona

51 XUMHYECKHe CBOMCTBA (heHoIa

59 CriocoObl MoTyueHus: ¥ IpUMEHEHUe
(dheHona
[IpakTueckas pabota Ne 2. Pemenue

53 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"CrnupTtsl 1 heHobI"

54 CucremaTu3anus 1 0000IIeHne 3HaHUH
10 TEME

55 AnbAETU]IBI U KETOHBI: JIEKTPOHHOE




CTpOCHHUE KapOOHUIBHOU TPYIIIBI;
TOMOJIOTUYECKHE PS/bl, 0011as popmya,
M30MepHsl 1 HOMEHKJIaTypa

56

AJII))IGFI/IIII)I 1 KE€TOHBI: (’101/13qu01<1/1€
CBOﬁCTBa; pCaKkiun nNpuCOCANHCHUA

57

PCaKIII/II/I OKHUCJICHHUS U KaUYCCTBCHHBIC
PCaKuu AJIbACTUAOB U KETOHOB

58

CriocoObl MOTy4YEeHHS aJIbICTUIOB U
KETOHOB

59

OIHOOCHOBHBIE TIPEICTBHBIE
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOCHUS X MOJICKYJT

60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nveckue cBONCTBa

61

XHUMHUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KHUCIOTHl. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63

Oco0OeHHOCTH CBOMCTB: HEMPEAETbHBIX U
apoMaTU4YeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTtenu BICIINX
KapOOHOBBIX KUCIOT

64

Ilonsatue o IMPOU3BOAHBIX Kap6OHOBBIX
KHUCJIOT




65

CrniocoObl mosryyeHus U IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(hUPBI: TOMOJIOTHYECKUH PSIII,
obmras ¢popmysa, H30MEpHUs U
HOMEHKJIaTypa

67

duznueckre 1 XUMNYECKUE CBOUCTBA
3¢upoB

68

Pemenue pacu€rHbix 3a1ay: 1o
YPaBHEHUIO XUMUYECKOW pEAKINH, HA
oTIpeieJICHUE MOJICKYIISIPHON (OPMYJITBI
OPraHM4eCcKOro BENIeCTBa

69

[IpakTueckas padora Ne 3. Pemenue
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Kap6onoBeie kucnotsl. CloKHBIC

a¢upsr"

70

Kupsr: ctpoenue, puzndeckue u
XUMHUYECKHE CBOMCTBA (THUAPOIIH3)

71

OcoOeHHOCTH CBOWCTB JKHUPOB,
COJIep>KalliuX OCTATKU HETpeaeIbHbIX
XKUPHBIX KUCIOT. JKupsl B mpupoe

72

MpbIj1a KaKk COJIM BBICIIHX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousarue
O CHHTCTUYCCKUX MOIOIINX CPEACTBAX
(CMC)

73

I'eneTnyeckas CBA3b YIIJI€eBOAOPOAOB U
KHCJIIOPOACOACPKAINX OPraHUICCKUX




BCIICCTB

74

Pacuérel 0 ypaBHEHUSAM XMMUYECKUX
peakuui

75

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeME

76

OO61ast xapakTepUCTHKA YTIIEBOJIOB U
KJaccu(uKaus yrieBo1oB (MOHO-, -
Y TIOJIMCaXapH/ibl)

77

Momnocaxapuapl: pu3nyecKkue CBOMCTBA
Y HaxOXJICHUE B TIPUPO/IE

78

[IpumeHeHue r0K03bl, €€ 3HaUeHUE B
KHU3ZHEJESATEIbHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxapo3a, MajibTo3a 1
nakto3a. Haxoxaenue B mpupoe u
MIPUMEHEHHE TUCAXapUI0B

80

[Tonucaxapuael: ctpoeHue
MaKpOMOJIEKYJ, (U3NYECKUE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

81

ITousarue 06 HCKYCCTBCHHEBIX BOJIOKHAX

82

Pemenue PaCUYCTHBIX 3a1a4 Ha
OMpCACIICHUC NOJIM BbIXOda MMPOAYKTa
pPCaKuu OT TCOPCTHUICCKHN BO3SMOKHOT'O

83

Cucrematusanus 1 0000I1IeHIE 3HAHUN
o pazaeny

84

KonTtponpHas paboTa o Teme
"Kucnopozacoaepxaiine OpraHuuecKue




coequueHus"

85

AMUHBL: KTacCU(pHUKAINS, CTPOCHUE
MOJIEKYJI, 00mast opmyia, H30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XUMHYECKUE CBOMCTBA ann(PaTHIECKUX
aMUHOB

87

AHUIVH: CTPOCHNE AaHWINHA,
0COOCHHOCTH XHUMHUUYECKHX CBOMCTB
aHWJIMHA

88

CriocoObl MoTy4eHus! ¥ IPUMEHEHNE
anupaTHIECKUX aMUHOB

89

AMWHOKHUCIIOTEL: HOMCHKIJIaTypa 1
n3omepusi, pu3nyecKue CBOMCTBA.
OTnenbHbIC TPEICTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMHUYecKrue CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUCHHE aMUHOKHCIIOT.
CuHTE3 ¥ THAPOJINU3 TIENTH/IOB

91

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

92

XuMHyeckue CBOMCTBa OEIKOB

93

ASOTCOI[ep)KaI_HI/Ie IreTCPOUUKIINICCKUC
COCIUHCHMU. HYKJICI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHUC U Ouoyoruyeckas pOJib

94

IIpaktuyeckas padota Ne 4. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME




"A30TcoepKalIue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 11O TCMCE
"Pacrio3HaBaHne OpraHMYeCcKuX
coeqnueHuin”

96

KonTpombHas pabora no teme
"A3oTcoepKaliue OpraHn4ecKue
coelMHEeHUs"

97

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCMHEHUN 1
METO/Ibl KX CUHTE3a —II0JIMMEPU3aLUs U
MIOJIMKOHACHC AL

98

IImacTtMmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

99

DJ1IacTOMEpPHI: HATypaJbHbIN
CHUHTETHYECKUE Kayuyyku. Pe3una

100

Bonokna: HatypanbHble,
UCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonumeps! crienuabHOTO Ha3HAYCHUS

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME

1

"Pacrio3HaBaHue miacTMacc U BOJOKOH'

102

O06o0011eHNe U cucTeMaTu3aIus
M3YyYEHHOI'0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYIISIPHBIE COETMHEHUS "




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprrre | [paxrireciie H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX S7IEp. 1 0 0
XuMHudeckui aneMeHT. M30Tomnsl
) CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 0 0
aTOMOB, KBAHTOBBIE YHCIIA
3 Knaccudukanus XuMUYECKUX 3JIEMEHTOB 1 0 0
(s-, p-, d-, f-amemeHTHI)
4 Pacnpenenenue 31eKTpOHOB IO AaTOMHBIM 1 0 0
opOuTamsIM
ONeKTpOHHBIE KOH(PUTYpaLUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 0 0
COCTOSIHUU
5 DNeKTPOHHBbIE KOH(PUTypaLluU HOHOB. 1 0 0
DNeKTPOOTPULIATEIBHOCTD
[lepuonnyeckuit 3akoH u Ilepuonnueckas
7 cucTeMa XMMHUYEeCcKHUX 31eMenToB Jl. 1. 1 0 0
MeneneeBa, CB3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 0 0

HUMHU MMPOCTBIX U CIIOXKHBIX BCHICCTB 110




rpymnnaM U nepuoaam

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeME

10

Buaer xuMudeckou cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHCTBHS

11

BaneHTHOCTP M BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX TEOMETPUICCKUM
CTpOEHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKIIaTypa

13

BemiecTBa MoJIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAJJIMYECKUX PEIIETOK U CBOICTBA
BEIIECTB

14

IlonaTtue o JUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIONAHBIX paCTBOpax

15

HctuHHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatst

16

CrniocoObl BbIpaXKeHUsI KOHLIEHTPALH
pacTBOpoOB

17

Pemrenue 3aau ¢ ucnosib30BaHUEM
MOHATUH ""MaccoBas A0JI1 paCTBOPEHHOTO




BelecTBa'", "MoJIsipHas KOHUEHTpaus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeME

20

KonTponsHas pabora no temam
"Crpoenue aroma. [leproanueckuii 3aKoH
158 HCpHO}II/I‘IGCKaﬂ CUCTCMA XUMHUYCCKUX
anemenToB JI. . Menaeneera",
"CtpoeHnue BemecTBa. MHOTOOOpas3ue
BemecTB"

21

Knaccudukanus XuMHuecKux peakuuii B
HEOPraHWYECKON U OPraHNYEeCKON XUMHUH.
3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U IPEBpaICHUs SHEPTUU TIPU
XUMHYECKUX PEaKIHIX

22

Tennosie 3 HEKTH XUMUUYECKUX
peakuuidi. TepMOXUMHUYECKUE YpaBHEHUS

23

Brranciaenus mo YpaBHCHUAM
XUMHWYCCKUX pCaKHI/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOopoCTh XMMUYECKOH peakiuu, eé
3aBHUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u karanuzaropsl

25

I'omoreHnHbIe U reTCPOrcHHbIC pCaKINN

26

ITpaktnyeckas padora Ne 1 o teme




"Bausiaue pa3nuvHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKON peakiuu"

27

OO6patuMbie 1 HEOOpPATUMBIE PEAKIIHH.
XHUMHUYECKOE PAaBHOBECUE

28

[Tpaktuyeckas padora Ne 2 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MI0JIOKEHHE XMMHUYECKOT0o paBHOBecus"

29

DNEKTPOTUTHYECKAs JUCCOIHAIIHSI.
CusnbHBIE U c1a0bIe IIEKTPOTUTHI.
Crenens IUcCOoIranuu

30

WNonnoe npoussenenue Bojpl. Cpena
BOJIHBIX PacTBOPOB. BotopoaHbIit
nokasatens (pH) pactBopa

31

IM'maponus coneit. Peakiuu, nporekaroniue
B pacTBOpax AJIEKTPOJUTOB

32

[TpakTrueckas padota Ne 3 o Teme
"XUMHUUECKHE PEaKIIMU B paCTBOPax
AIEKTPOJIUTOB"

33

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC
PCaKIuu. Bakueimue oKUCIMTEINA U
BOCCTAHOBHUTCIIN

34

Meto 2JIeKTPOHHOTO (3JICKTOHHO-
HOHHOTO) OayaHca

35

3J'IeKTpOJ'II/I3 pacTBOPOB U pacCIlyiaBOB
BCIICCTB

36

Pemenue 3amau Pa3JIMYHBIX TUIIOB




37

Pemenne 3aaa4 pa3sjiIn4HbIX TUIIOB

38

CucreMaTuzanys 1 0000IIeHNe 3HAHUT
o Teme "XumMudeckue peakuu"

39

KonTtposneHas pabota o Teme
"Xumuueckue peakuu'”

40

Ilonoxxenne HEMETaJIJIOB B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHTOB J[. . Menneneera u
0COOEHHOCTH CTPOCHHUS X aTOMOB.
du3zndeckne CBOMCTBA HEMETAIIJIOB

41

AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCIIOpoJia, cepsl, (hochopa u yriaepoaa)

42

Bonopon: nonydenue, pusznueckue u
XUMHUYECKUE CBOMCTBA. ['MapuabI

43

["anoreHbl: HAX0XKIEHUE B IPUPOJIC,
crocoObl MoJTydeHus, Pu3ndecKue u
XUMHUYECKHUE CBOMCTBA

44

l"anorenoBomopoasl. Baxuneiue
KHCJIOPOJICOACPIKAIITIE COCTUHCHUS
rajJloreHoB

45

JlaboparopHble ¥ IPOMBIIIIICHHBIE
CHOCOOBI OJTYYESHHSI TaJIOTC€HOB.
[IpuMeHeHre raloreHOB U UX COSTUHEHHIA

46

IIpaktuyeckas pabora Ne 4. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"T"amorensr"




Kucnopon: naboparopHsie u
IIPOMBIIIJICHHBIC CIIOCOOBI MOJIy4CHUA,

41 (du3HUYecKre U XUMUICCKIE CBOKCTBA.
O3oH. [Ipumenenune kuciopoaa u 030Ha

48 OKCHIBI ¥ IEPOKCH/IBI

49 Pemenue 3a1a4 pa3InIHBIX TUIIOB
Cepa: HaxOXJIeHHE B MPUPOJIC, CITOCOOBI

50 MOJTy4eHUs!, GU3HICCKUE M XUMUICCKHEC
CBOICTBa

51 CepoBoaopo, cyabdumbt
Kucnopoaconepxanime coequHEeHNs

52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOM
KHUCIIOTBI
[TpakTruueckast padota Ne 5. Permenue

53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Cepa u €€ coenuHeHus"
A30T: HaX0k/IeHHE B IPUPOJIE, CTIOCOOBI

54 MOJTy4YeHUS, (PU3UICCKUE U XUMUICCKUE
CBOMCTBAa. AMMUaK, HUTPHUIbI
Kucnopoacoaep:xaiiue coequHeHUS

55 azora. OCOOCHHOCTH CBOMCTB a30THOM
KHUCTIOTHI

56 [IpumeHeHne a30Ta v €ro COeTMHEHUI.
A30THBIE yI0OpEeHHS

57 docdop: HaxXOKIEHHE B IPUPO/IE,

CITOCOOBI MOJIy4CHUA, (I)I/I3I/IIIGCKI/IG 151




XUMHYECKUEe CBOMCTBA. Docdubl u

bochun

Oxcunpl hocdopa, pochopcoaepxarime

58 o
kucinoTel. Conu GpochopHOit KUCTOTHI

59 [Tpumenenne pocdopa u ero coeMHEHUH.
dochopHbie y10OpeHust
[IpakTueckas padota Ne 6. Pemenue

60 AKCIEPUMEHTATBHBIX 33124 TI0 TEME
"A3oT u pocop u ux coenuHeHus"
VYriepona: HaXOXKACHUE B IPUPO/IE,

61 AIJIOTPOTIHBIE MOJU(PUKAILIUY;
¢bu3nveckre 1 XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE

62 Oxkcun yraepona(Il), okeun yriaeponga(IV),
YroJbHAasl KACIIOTA U €€ CON

63 Pemenue 3agayu pa3auvHBIX THIIOB
Kpemuuii: HaxoxieHue B IPUPOJE,

64 crocoObl MoJTydeHus, Pu3ndecKue u
XMUMHYECKUE CBOICTBA

65 Oxcup kpemuusi(1V), kpeMHueBas
KHCIIOTA, CUJIUKAThI

66 [IpuMeHeHre KpeMHUS U €T0 COSAUHEHUH.
CrexkJio0, €ro nosyuyeHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 Cucremaru3zanus 1 0o0oOIIeHne 3HaHUH

o teMe "Hemeramier"




69

KonTtposnesHas paboTa 1o teme
"Hemetasr"

70

AHaJIU3 pe3yabTaToOB KOHTPOJIBHOU
paboThI, KOPPEKIIHS OIIHOOK

71

[Tonoxxenne merainos B llepuoanyeckon
CHUCTEMEC XUMHUUYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOEHUS SIIEKTPOHHBIX
000JI04€K aTOMOB METAJUIOB

72

OO6mue ¢puznuecKkre CBONCTBAa METaJIOB.
HpI/IMeHeHI/Ie MECTAJIJIOB B 6BITy 1 TCXHUKE

73

CrnaBel MetasuioB. Kopposust MetamioB

74

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

75

DJIEKTPOXUMUYECKHUI P HATPSKECHHUI
MeTauioB. OOIue CrocoObl MOTydeHUS
MeTaJlJIOB

76

OO6mras xapakTepucTuka MeTayioB [A-
rpymibl [leproandeckon cucTemMbl
XUMHUYECKHUX AyieMeHTOB. HaTpuii u
KaJuii: noiyyenue, pusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

77

O6mas xapaktepuctuka MetamioB [1A-
rpynnsl [lepuonnyeckoit cucteMbl
XHMHUYECKHX JIEMEHTOB. Marauii u
KaJbpIUi: IoNy4eHue, pusndeckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE




IMPOCTBIX BCIICCTB U UX CO€I[I/IHGHI/II71

78

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHCHHUS

79

AntoMuHUH: ToydeHue, Gu3ndeckue u
XMMHUYECKUE CBOWCTBA, IPUMEHECHHE

80

Am¢oTepHbIe cBOHCTBA OKCHIA U
TUAPOKCHU/IA ATFOMHUHMS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTrueckas pabora Ne 7. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
"Metaiuibl TJIaBHBIX OATpyIH"”

83

OO6mrast XxapaKTepUCTUKA METAILIIOB
no6ouHbIX nmoArpym (b-rpyrmm)
[Teproanuecko CUCTEMbI XUMUYECKHUX
9JIEMEHTOB

84

dusnyeckue U XUMHUYECKHE CBOMCTBA

XpomMma U €ro COCHHHCHHﬁ, X IPUMECHCHUC

85

Baxneiimme coequHEHNs MapraHiia.
ITepmaHraHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

DusnyecKkue U XMMUYECKUE CBOMCTBA
xKenesa u ero coenuHenun. Iomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

du3znyecKrue U XUuMHUUYECKHE CBOMCTBA




MeIU U €€ COCIMHEHU, UX IIPUMEHEHUE

88

duznyeckre 1 XUMUYECKHUE CBOIICTBA
IIMHKA ¥ €T0 COCTUHCHUM, NX
npuMeHeHHe. [ uIpOKCOKOMIUIEKCHI
IMHKA

89

[IpaxTueckas padota Ne 8. Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"MeTasisl TOOOYHBIX OArpyHH”

90

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

91

O000IIIEHNE U CUCTEMATHA3 AL
M3YYCHHOTO MaTepHaja 1o TeMe
"Metasuier"

92

KontponbHas padoTa o teme "Metaisr"

93

AHal3 pe3yabTaToB KOHTPOJIBHOU
paboTHI, KOPPEKITHS OMHUOOK

94

Ponps xumuu B obecrieueHnr yCTOWYHNBOTO
pasButus yenoneuectsa. [lonsrue o
HAy4YHBIX METOJaX UCCIICIOBAHUS
BEIIECTB

95

HaquLIe IIPUHIMIIBI OPpraHru3aliuu
XUMHUYCCKOTI'O IIPOU3BOACTBA.
HpOMLII_HJ'ICHHbIe CIIOCOOBI MOJIYyUYCHUSA
Ba)KHEHIITNX BCIICCTB

96

XHUMHYECKOE 3arpsA3HCHUC OI(p}I)KaI-OH.Ieﬁ
CpCAbl v €ro MOCICACTBUA

97

Xumus u 3J0pPOBbLEC UCIIOBCKA.




JlekapcTBeHHBIE CpeAcTBa

Xumus numy. Pois xumun B

98 . 1
o0ecrieYeHnH NHUIEBON OE30MaCHOCTH

99 KocMmernueckue u nappromepHbie 1
cpexncrsa. beiToBas XumMus
X¥MHS B CTPOUTENBCTBE. BaskHenmue

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
XHMHUS B CEIBCKOM XO35IMCTBE.

101 Oprannyeckue U1 MUHEpaJIbHbBIE 1
yaoOpeHus

102 CucreMaruzamys 1 0000IIeHNEe 3HAHUI 1
10 TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., JIynun
B.B.; nox penaxmueii Jlyauna B.B., O0miectBo ¢ orpaHuueHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»

yueOHo-MeToaudeckoe nocooue / B.B. Epemun, A.A. JIpo3nos, U.B.

Epemuna, 2.}0. Kepumos. — M. : JIpoda, 2020r /

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA
yuaeOHo-MeToaudeckoe rnocooue / B.B. Epemun, A.A. JIpo3nos, 1.B.

Epemuna, 2.1O. Kepumos. — M. : JIpoda, 2020r /

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Pemry EI'D, bubaunoreka LIOK, ®UITU
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