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MOSICHUTEJIbHASI 3AITUCKA

Pabouast mporpaMma 1O XMMHUHM Ha YpPOBHE CpemHEro oomiero oOpas3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-@3 «O6 obpazoBanun B Poccuiickoii ®@enepamum», TpeOOBaHUN K
pe3yapTaTaM OCBOCHUSI (pefiepabHON 00pa3oBaTeIbHOM MporpaMMBel cpeiHero odmero oopasoaruss(DOIl COO),
mpe/icTaBiIeHHBIX B DeneparbHOM rocyiapcTBeHHOM oOpazoBatenbHOoM cranaapre COO, c¢ yuérom Konnemuu
TpernojaBaHusl ydyeOHOro mnpeaMera «XUMHsS» B 00pa3oBaTelbHBIX opraHm3auusx Poccuiickoit ®Penepanum,
peaM3yIoNINX OCHOBHBIE 00pa3oBaTeNbHbIE INPOrPaMMBI, W OCHOBHBIX NOJIOKEeHUH «CTpaTterus pa3BUTHS
BocriutaHus B Poccuiickoit ®enepanmu Ha niepuoxn 1o 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHsl Ha ypOBHE YIUIyOJIEHHOTO M3Y4EHUsI 3aHMMAeT BaXHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOI'O
obpazoBanust yuyamuxcst 10—11 kmaccoB. M3yueHne npenmera, peanusyeMoe B yCJIoBHsX TUddepeHIrpoBaHHOrO,
npoduibHOrO 00ydYeHHMsl, TPH3BAHO OOECHEUUTh OO0IIE00Pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO ITOIIOTOBKY
BBIIMTYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO IUIS aIalTallid MX K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH B COLIMYME, a
TaKkKe JUIS TPOAOIDKEHHs OOYYeHHs B OpraHH3alusaX NpoPecCHOHAIbHOrO O00pa3oBaHUS, B KOTOPHIX XHMUS
SIBIISIETCSI OJTHOM M3 PUOPUTETHBIX JIUCIUILIHMH.

B mnporpamme mo XMMHMM Ha3zHa4yeHHE NpenMera «XHMHUS» TONy4aeT MOAPOOHYI0 HMHTEPIIPETaluio B
COOTBETCTBMHM ¢ OcHOBononararommmu noioxeHusMu O®I'OC COO o B3auMOOOYCIOBIEHHOCTH —LeJieH,
coJIepKaHusl, pe3yJIbTaTOB O0YUeHHs U TPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHUKOB. CBHIETENLCTBOM TOMY
SIBJISIFOTCSI CJIE/IYIOLIHME BBIOJHEMbIE TIPOIPaMMON 110 XUMUH () YHKITHH:

e  uH(pOpMANMOHHO-METOIMYECKAs], peanu3anusl KOTOpPOil oOecneurBaeT MNONyYeHHE MPEACTABICHUS O
HEJSIX, COIepKaHUM, O0lIeH cTpaTerny o0y4YeHUsl, BOCIIUTAHUS U Pa3BUTHS 00YYaIOIINXCS CPEICTBAMHU
npenMera, U3y4aeMoro B paMKax KOHKPETHOTO poduist;

®  OpraHM3alMOHHO-TUIAHUPYOILAs, KOTOpast nperycMaTprBaeT olpe/ieNieHue: TIPUHIIUIIOB
CTPYKTYpUPOBAaHHMS M IOCJIEIOBATEIBHOCTH HM3YYEHHS Y4YeOHOro MaTepuana, KOJHMYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEPUCTHK; IOAXO0H0B K (POPMUPOBAHHUIO COLEPKATEIbHONH OCHOBBI KOHTPOJS U
OLIEHKH 00pa30BaTENbHBIX IOCTIKEHHH OOy4alolIMXcsi B paMKax HTOrOBOW arTecTaluu B Qopme
€IIMHOT0 FOCYJapCTBEHHOTO 3K3aMeHa 110 XUMUH.

[Iporpamma fiist yriuyOn€HHOrO U3y4eHHsT XUMHH:

e  yCTaHABIMBAeT WHBAPHAHTHOE IPEIMETHOE COAEpXKaHHe, 00A3aTeNnbHOEe Ui M3Y4eHHS B paMKax
OTHENbHBIX MNpodmiIel, NMperycMaTpUBaeT paclpelelieHue M CTPYKTYpHPOBaHHE €ro Io Kiaccam,
OCHOBHBIM COZIEp KaTeNbHBIM JIMHUAM/Pa3ienaM Kypca;

e 1aéT MpUMEpHOe paclpenelieHne y4eOHOT0 BpEeMEHH, PeKOMEHIyeMOT0 Ul H3Y4eHHs OTACTbHBIX TEM;

e IpemiaraeT NPUMEPHYIO IIOCIIENOBATENbHOCTh HM3YYEHHUS Y4eOHOTO MaTepHana C Y4ETOM JIOTHKH
MIOCTPOEHMS Kypca, BHYTPUIIPEAMETHBIX M MEXIIPEIMETHBIX CBS3€l;

e  1aéT METOIMWYECKYI0 MHTEpIpEeTalnio Ieje U 3ajJad M3ydeHHs IpeaMeTa Ha YriIyOlnEHHOM ypOBHE C
y46TOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CpEIHEro oOIIero o0pa3oBaHHMS, COIAEpKATEIbHOU
XapaKTEePUCTUKK IUIAHUPYEMBIX DEe3yJIbTaTOB OCBOGHHMS OCHOBHOW 00pa30BaTEeNbHOH IPOrpaMMEI
cpemHero obmero o0pa3oBaHUS (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TakkKe C yIETOM
OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIBHBIX NEHCTBHH OOydYaromerocs IO OCBOCHHIO COIEpIKaHUSA
npenMera.

[lo BceM Ha3BaHHBIM MO3ULMSM B MPOrpaMMme N0 XMMHH HPEeIyCMOTPEHA IPEEMCTBEHHOCTh ¢ 00YUeHUEM
XMMHH Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHWs. 3a NpeAelaMH YCTAaHOBJICHHOH HPOrpaMMOi MO XHUMHUH
o0s3aTenpHON (MHBAPHAHTHON) COCTABIISIONICH cofiep kaHus yaeOHOro mpeamMera « XUMUT» OCTa&TCsl BO3SMOYKHOCTH
BEIOOpa €ro BapUaTHBHOIN COCTaBIIIOIIECH, KOTOpas JOJDKHA ONPENeTAThCS B COOTBETCTBHM C HAIIPABICHUEM
KOHKPETHOTO pOoQuis 00yIeHUs.

B cootBerctBun ¢ xoHmentyansHeIMU monoxeHmssMu OI'OC COO o Ha3HaYCHHWH MPEIMETOB 0a30BOTO U
yrayOonéHHoro ypoBHel B cucreMe audhepeHIIupoBaHHOTO 00y4YeHHsI HAa YPOBHE CPEIHEro Oo0mmero oOpa3oBaHUs
XMMUSI Ha ypOBHE YIIIyOJIEHHOrO N3ydeHHUS HAIIPABJICH Ha PEAN3aIfIo MIPEEeMCTBEHHOCTH C MOCIIEAYIOINM 3TarloM
TIOTYYeHHsI XUMHUYIECKOT0 O0pa30BaHUsI B PAMKaxX M3YYCHHS CIEIHAIBHBIX €CTECTBEHHO-HAYYHBIX W XUMHWYECKHX
JUCIMIUIMH B BY3aX W OPraHM3aILMSIX CpPEIHEro INMpodecCHOHaIbHOro oOpa3oBaHWs. B 3TOH cBs3m m3ydeHue
npeaMera «XUMHSD)» OPHEHTHPOBAHO NPEHMYIIECTBEHHO Ha pAaCIIMpeHHEe W YIIyOJeHHE TEeOpeTHYecKOoW |
MIPAaKTHYECKOM TOATOTOBKM OOYYaIOIIMXCs, BHIOPABIIMX OINpPEACTEHHBIM Mpopwis OOydeHHs, B TOM YHCIE C
TIEPCTIEKTUBOM TTOCIEAYIOMEro IMOMyYeHUs] XUMHYECKOro 00pa3oBaHMs B OpraHM3anMsaX MpodeccHOHATIBHOTO
obpazoBanust. Hapsny ¢ stum, B cBere TpeboBanmii ®I'OC COO k miaHHpYeMBIM pe3yiabTaTaM OCBOCHHS
(enepanpHOl 00pa3oBaTeNbHON NPOrpaMMbl CPEJHEro OOLIEro OO0pa30BaHUs M3YUEHHE NpenMera «XUMHD)
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OPHEHTHPOBAHO TAK)XXE Ha PELIeHHE 3a7a4d BOCIIUTAHHS U COIIMAIFHOTO pa3BUTHs oOydaromuxcs, Ha (GopMHUpOBaHUE
Y HHX OOIIEHMHTEIUIEKTYalbHBIX YMEHUH, YMEHHMH palMoHAIM3aluKk y4eOHOro TpyAa W OOOOIIEHHBIX CHOCOOOB
JeSITENbHOCTH, MMEIOIINX MEXANCIUILINHAPHBIN, HaATIPpEMETHBIN XapakTep.

CocCTaBmsIONMMH MTpeAMeTa «XUMUS» Ha YPOBHE YIIIYOJIEHHOTO M3y4EHUS SIBISIOTCS YriyONEHHBIE KYpCHI
— «Oprannyeckas xuMus» U «OOmast U HeopraHumdeckas XuMus». IIpu ompeneneHMH NOAXOMOB K OTOOpY M
CTPYKTYPHOM OpraHu3alluil COMAEPXKAHMSA 3TUX KYpCOB B IIpOrpamMMme IO XMMHUH 3a OCHOBY NPHHSTHI MOJOXKEHUA
OI'OC COO o paznuuusx 6a30BOro U yriayoJEHHOTO YpOBHEH H3ydeHUs ITpeaMeTa.

OcHoBy cozpepxaHusi KypcoB «Opranmyeckast xuMusi» u «OOIas u HeopraHudecKas XUMHSD) COCTaBIISET
COBOKYIHOCTh TIPEJMETHBIX 3HAHUA W YMEHHWH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3YYEHHs IpeaMmera. JTa
CHCTEMa 3HAHMI MOIYy4aeT ONpENEIIEHHOE TEOPETHYECKOE MOMOTHEHUE, IO03BOJIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OONbLINI 00BEM (paKkTOMOrHuecKoro Matepuana. Tak, Ha yriyOlIEHHOM YpOBHE M3y4deHHs IpeaMera
obecrieueHa BO3MOXKHOCTh 3HAUYUTEIBHOIO YBEIMYECHUsI 00bEMa 3HAHUH O XUMHUYECKHX AJIEMEHTAaX U CBOMCTBAX MX
COE/IMHEHUI Ha OCHOBE PACUIMPEHHs W YIriyOJeHHUs MPEJCTaBICHUH O CTPOCHHU BEIECTBA, XUMUYECKOH CBS3U U
3aKOHOMEPHOCTSAX MPOTEKAHUS peakiif, paccMaTpHUBa€MBbIX C TOYKH 3pEHHS XHMUYECKOM KHHETUKH U
TepMOAMHAMUKH. I3yueHue mepuoguueckoro 3akoHa U Ilepronuueckoidl CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB
0azupyercs Ha COBPEMEHHBIX KBAHTOBOMEXaHWYECKMX MPEACTAaBICHUSIX O CTPOCHHM aToMa. XUMHYEcKasl CBS3b
OOBSCHSIETCSI C TOUKU 3PEHUS] IHEPTeTHUECKUX M3MEHEHUH Mpu €€ 00pa30oBaHUU M Pa3pyIICHHH, & TaKKEe C TOUKU
3peHUs] MEXaHU3MOB e€ o0pa3zoBaHusl. V3ydeHue THIIOB peakiyii 1onoaHseTcs (OpMHUPOBAHUEM MPEACTABICHUI 00
ANEKTPOXUMHUUECKUX TPOIEccaX M ANEKTPONIN3e PAacIUIaBOB M PacTBOPOB BelIeCTB. B kypce opraHmdeckoil XUMUHU
OpU  PAacCCMOTPEHHM PEaKIHMOHHON CIIOCOOHOCTH COEAMHEHWH ynessiercss oco0oe BHMMaHHE BOMpocaM 00
OJICKTPOHHBIX 3¢)¢)CKT3X, O B3aMMHOM BJIUSITHMH aTOMOB B MOJICKYJIaX U ME€XaHU3Max peaKuHﬁ.

Oco0oe 3HavyeHHe UMEeT TO, YTO Ha COAEPKAHUE KYpPCOB XHMHHU YrIyOJEHHOTO YPOBHSI W3Y4YECHUS IS
KJIaCCOB OMpenenéHHOro npoduis (TJIaBHbIM 00pa30M Ha MX CTPYKTYPY M XapakTep JIONOJHEHHUH K o0lIel cucteme
MIPEAMETHBIX 3HAHMI) OKAa3bIBAIOT BIMSIHUE CMEXHBIC NpeAMEThl. Tak, HampuMmep, B COACPKaHUU INPEeAMETa s
KJIaCCOB XMMUKO-(u3ndeckoro npoduis Oonplioe 3HadeHHE OyIyT MMETh BJIEMEHTHl y4eOHOro Martepuana IO
obuieit xumuu. [1pu n3ydeHnn npexMera B JAHHOM Cllydae akLeHT OyleT cliejaH Ha OOIIHOCTh METOAOB IIO3HAHMS,
OOLIHOCTDh 3aKOHOB M TEOPUH B XMMHU M B (PU3UKE: aTOMHO-MOJIEKYJIApHas Teopus (MOJIEKyNspHas TeopHs B
¢u3MKe), 3aKOHBI COXPAHEHHS MAcChl M DHEPTUM, 3aKOHBI TEPMOAMHAMUKH, JSJIEKTPOIM3a, IPEICTaBICHUA O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMs B comep)KaHMM INpeAMeTa I KIacCOB XHMHKO-OHMOIOrMYecKoro Npoduis OoNbIIniA
yIeTbHBIA Bec OyleT MMeTh OpraHudeckas XuMHsA. B sToM ciydae mpenocraBisieTcss BOSMOXKHOCTh A Ooree
00CTOSTENIBHOTO PaCCMOTPEHHST XUMUUECKON OpraHU3aIMy KIETKH KaK OMOJIOrMYeCcKOl CHCTEMBI, B COCTaB KOTOPOH
BXOJAIT, K IPUMEPY, TaKHe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIHU/BI, OCITKHU, YIJIEBOJbI, HyKJIEHHOBBIE KUCIOTHI U
apyrue. IIpn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INpeACTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CITy’)KaT OCHOBOM I M3YYESHUsI CYIIHOCTH MPOIeccoB (OTOCHHTE3a, ABIXAHHS, [THIIEBAPEHHS.

B mrane (opmupoBaHNS OCHOB Hay4HOI'O MHPOBO33PEHHMS, OCBOCHHUS OOIIEHAYYHBIX METOJAOB IO3HAHUSA U
OIBITA MPAKTUIECKOIO0 NMPUMEHEHMs HAyYHBIX 3HAHWI HM3ydEeHHE NpeaMeTa «XHMHUS» Ha yriayOJIEHHOM YpPOBHE
OCHOBaHO Ha MEXIPEIMETHBIX CBS3SIX C y4eOHBIMH NpEAMETaMHM, BXOAAIIMMHU B COCTaB IPEIMETHBIX 0OJacTei
«EctecTBeHHO-HAY4YHbIE IPEAMETHI», «MaTeMaTika U nHpopMaTHKa» U «PyCCKUH SI3BIK U JIUTEPATYPay.

[Ipn n3ydyennn yueOHOro npenmera «XuMus» Ha yriayOJEHHOM YPOBHE TaKKe, KaK HAa YPOBHE OCHOBHOTO U
cpenaero oOmero oOpa3oBanusi (Ha 0a30BOM ypoOBHE), 3amadell MEpBOCTEIICHHOW 3HAYNMOCTU SIBJISETCS
(opMHpOBaHHE OCHOB HAYKH XMMHH KaK OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKOW NESTeTbHOCTH
YelmoBeKa M OJHOTO W3 KOMIIOHGHTOB MHPOBOH KymbTyphl. PermeHue 3Toi 3amaunm Ha yrIyOJIEHHOM ypOBHE
M3Y4YEHUs TPEAMETa PEIIIOoNaraeT peaan3aliio TaKuX HeeH, Kak:

e  (opMHpOBaHHUE MPEICTABICHNUI: O MAaTEPHATIHLHOM E€IWHCTBE MHPA, 3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH
SIBIICHUI TIPUPOABI, O MECTE XHMUH B CHCTEME €CTECTBEHHBIX HAyK M €€ BEIyLIeH poiy B 00eCTICICHUHN
YCTOWYMBOTO pa3BUTHS YEJOBEUECTBA: B DEIICHWH MPOOJIEM 3SKOIOTHYECKOH, 3HEPreTHIecKOr u
MUIIEBOH 0E30MacHOCTH, B Pa3sBUTHUH MEIWIMHBI, CO3/JaHWM HOBBIX MAaTepHasioB, HOBBIX MCTOYHHKOB
9HEPrUH, B O0ECIEUECHHH DPAIIOHAIBHOTO MPUPOJIONOIb30BaHMs, B (JOPMUPOBAHUN MHPOBO33PEHHS H
001Iel KyJIbTYphl YEIOBEKa, a TAKKe IKOJIOTMYECKH 000CHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO U
TIPUPOIHOM CPEIE;

® OCBOCHHE CHCTEMBl 3HAHMH, JIEKAIIUX B OCHOBE XMMHUYECKOM COCTaBISIOIIEH €CTECTBEHHO-Hay4HOUN
KapTUHBI MHpa: QyHJAMEHTAIbHBIX TIOHATHH, 3aKOHOB M TEOPHH XHMHH, COBPEMEHHBIX TPEICTABICHIH
O CTPOCHHHM BEUIECTBA HA PA3HBIX YPOBHIX — ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJAMOJEKYISIPHOM, O
TEPMOJUHAMMYECKHX M KHHETUYECKMX 3aKOHOMEPHOCTSX MPOTEKAaHUs XUMHYECKHX PpEakIuid, o
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XUMHYECKOM DPaBHOBECHH, PAacTBOpaX W AWCIEPCHBIX CHCTEMaX, 00 OONMX HAyYHBIX NPHHIUIAX
XUMHUYECKOIro IPOU3BOJICTBA;

(hopMupoBaHUE y 0OYYAIOIIMXCSI OCO3HAHHOT'O TIOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUUCCKIX
3HaHUU IS OOBSICHEHWS KIFOYEBBIX HACH W TpOOJIEeM COBPEMEHHOW XWMUH, Ui OOBSACHCHHS U
MPOTHO3UPOBAHUS  SIBJICHUW, HUMEIONIMX €CTeCTBEHHO-HAYYHYIO TMPHUPOAY; TpPaMOTHOTO pPEIIeHUS
poOJIeM, CBSA3aHHBIX C XUMHUCH, MPOTHO3UPOBAHMWS, aHAIM3a W OICHKHA C IMO3UIMHA 3KOJOTHUYECKOM
0€30IacHOCTH TOCTCICTBUI OBITOBOW W TMPOU3BOJICTBCHHOW NEATCIHHOCTH YCIIOBCKA, CBSI3aHHOM C
XUMHYECKUM TIPOU3BOACTBOM, HCIIONB30BAHUEM U TIEPEPaOOTKON BEINECTB;

yOIyOJICHHUE TIPECTABIICHUN O HAYYHBIX METOJaX IMO3HAHUS, HEOOXOIMMBIX JIIsl IPUOOPETCHUS YMCHUI
OPHECHTHUPOBATHCSA B MUPE BEIIECTB U OOBSICHCHUS XUMUICCKHUX SBJICHUH, IMCIOIINX MECTO B TIPUPOJIE, B
MPaKTUYECKON JeSITENbHOCTH U TOBCETHEBHOM YKU3HU.

B mnane peaim3anu IMNEPBOOUYCPCAHBIX BOCHUTATCIBHBIX W pPa3BUBAIOIINX (byHKHI/Iﬁ LIEJIOCTHON CHCTEMBI
Cp€aHETO o6mero O6pa3OBaHI/IfI npu MU3Y4YCHHUU TMpCaAMETA «XUMHS» Ha yFJ'IYGJ'IéHHOM YPOBHE 0006}’}0
AKTYaJIbHOCTb HpI/I06p6TaIOT TAaKHC LCJIU U 3aJJja4un, KaK:

Ob6miee

BOCIIHTAaHHE YOXKAEHHOCTH B IIO3HABAEMOCTH SIBICHUH MPHPOJIBI, YBAXKEHUS K IIPOLECCY TBOPYECTBA B
00MacTH TEOPETUYECKUX W IPHUKIAAHBIX HCCISNOBAHMIl B XWUMHH, (OpPMHpOBaHHE MUPOBO33DPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH;

pa3BUTHE MOTHBALMU K OOYYCHHIO M TO3HAHHIO, CIIOCOOHOCTEil K CAMOKOHTPONIO M CaMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHHSI OOIICUEIOBEYESCKHX ICHHOCTEH;

Pa3BUTHUEC IMO3HABATCIIbHBIX HHTEPECOB, HUHTEJJICKTYaJIbHBIX nu TBOPYECKUX CHOCO6HOCTeﬁ
oOydatomuxcsi, (OpMHpPOBaHME Yy HHX CO3HATELHOTO OTHOUIGHHS K €aMOOOpa3oBaHHIO U
HENpepbIBHOMY OOpa30BaHUIO KaK YCIOBMIO YCHEHMIHOW Mpo(deCcCHOHAIBHOM U OOLIeCTBEHHON
JESITEebHOCTH, OTBETCTBEHHOTO OTHOIIGHHUSI K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3I0POBOM oOpase
JKU3HY;

(bopMupOBaHHE YMEHHH U HABBIKOB DPa3yMHOIO MHPHPOIONOIB30BAHKS, PA3BHTHE JKOIOIMYECKOIl
KYJIBTYpBI, MPHOOPETEHHE OIBITA OOIIECTBEHHO-TOIE3HON KOOI HYECKO ASSITEIBHOCTH.

YHCIIO YacoB, NPEAYCMOTPEHHBIX [UIS H3Yy4EeHHsA XUMUHM Ha YIIyOJICHHOM YPOBHE CpEAHEro OOIIero

obpa3zoBanus, cocraBisier 204 yacos: B 10 kiacce — 102 vaca (3 yaca B Henenmio), B 11 kiacce — 102 yaca (3 yaca B

HEJIENIO).



COJAEPXAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMU S

TeopeTnyeckne 0OCHOBBHI OPraHUYECKOI XHUMHH.

[IpeamMer n 3HaYEHUE OPraHUYECKON XUMHUH, ITPEACTABICHUE O MHOr000pa3uu OpraHMYeCKUX COSINHEHHUM.

DJIEeKTPOHHOE CTPOCHUE aTOMa YIJIeposia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS. BaeHTHbIE BO3MOKHOCTH
aToMa yriepoaa. XUMHUECKasi CBS3b B OPraHUYECKUX COEAWHEHUsX. THUIbI THOpUIU3AIMU aTOMHBIX OpOuTasen
yriepoga. MexaHU3MBl 00pa3OBaHMs KOBAJCHTHOW CBS3M (OOMEHHBIH M JIOHOPHO-aKLUENTOPHBIH). Twurbl
TIepeKpBIBaHMsl ATOMHBIX OpOHTanei, 6- u m-cBs3u. OpuHapHas, IBOWHAs W TpoiHas cBs3b. CrocoObl pasphiBa
CBsI3€ll B MOJIEKYJaX OpraHM4YecKuX BemecTB. [IoHsTHE 0 cCBOOOJHOM pauKaie, HyKjieohHie U IeKTpodHuIIe.

Teopust cTpoeHus opraHudeckux coeamHeHuii A.M. bByTinepoBa W coBpeMeHHBIE TNPENCTaBICHHS O
CTPYKTypE MOJIEKYJ. 3HaYeHUE TEOPHUU CTPOSHHS OpPraHMYECKUX COeqMHEHHH. MONEeKyIsIpHbIE W CTPYKTypHbBIE
¢dopmynsl. CTpyKTypHBIE (DOPMYIIBI Pa3IHMYHBIX BHJOB: pa3BEpHYyTas, COKpaméHHasl, ckenerHas. Vzomepus. Bumb
W30MEpUH: CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3((EKThl B MOJEKY/IaX OpraHMYeCKUX COCAMHEHUN
(MHAYKTUBHBIA U Me30MEpHBIH 3((EKTHI).

[lpencraBienne o kiaccuuKalMu OpraHUYecKUX BemlecTB. [loHsTHe O (QYHKIMOHANBHOW rpymIe.
Tomonorusi. 'omonornueckue psapl. Cucremarnueckas HoMmeHKiaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBUAJIBHBIC HA3BaAHUA OTACIbHBIX Hpe}ICTaBHTCHeﬁ.

OcobeHHOCTH W KiaccuuKalms opraHuuecKux peakiuid. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH B
OpraHn4YeCcKOl XUMHH.

OKcnepUMeHTANIbHBIE METOAbl W3YYeHHs BEIIECTB M MX IPEBpAIlCHWiIl: O3HaKOMIIEHHE C o0pa3naMu
OpPraHUYECKUX BEIECTB U MaTepualaMHd Ha HX OCHOBE, OINBITHI MO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB IPHU
HarpeBaHuy (IUIaBJICHHUE, OOYITIMBaHHUE U FTOPEHHE), KOHCTPYHPOBAHHE MOJEIEH MOIEKYN OPIraHMYEeCKUX BEIIECTB.

Yraesonpoponsl.

Ankanpl. [omMonoruyeckuii psii akaHoB, oOmmias popmysa, HOMEHKJIATYpa M HW30MEpHs. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKAHOB, SP-THOPUIM3ALMS ATOMHBIX OPOMTAled yriepojga, G-CBSA3b.
Du3nUeCKre CBOMCTBA aJIKAHOB.

XUMHUYECKHE CBOWCTBA alKaHOB: PEAKLMM 3aMEIICHMs, W30MEpHU3alMH, AETUAPUPOBAHUS, IMKIM3ALUH,
IIUpONN3a, KpeKUHra, ropenust. IlpencraBienHue o MexaHu3Me peakiuii paAuKaJIbHOTO 3aMeEICHUs.

Haxoxxnenune B npupoze. CriocoObI OTy4eHHs] B IPIMEHEHUE aJIKaHOB.

[uknoankansl. OOmas Qopmyna, HOMeHKIATypa U H3oMepHsa. OCOOEHHOCTH CTPOSHUS U XHUMHUYECKUX
CBOMCTB MaJibIX (LIMKJIONPOIaH, UKIO0YTaH) U OOBIYHBIX (LMKIIONEHTaH, IUKIIOreKCaH) IUKIoankaHoB. Croco0bl
TIOJTY4EHHS ¥ IPUMEHEHUE [IUKII0ATKAHOB.

Anxenpl. ['omomormueckuii psim  anmkeHoB, oOmas ¢Qopmyna, HOMEHKIATypa. OIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN ATKEHOB, SP°-TMOPHIM3AIMs aTOMHBIX OpOUTAIIEl yriepoja, G- U M-CBS3H.
CrtpykTypHas U reoMerpudeckast (Iuc-TpaHc-) n3omepus. Ou3mdeckie CBONCTBAa aIKeHOB. XUMHYECKHE CBOMCTBA:
pEeaKkuMM MNPUCOEIUHEHMS, 3aMEIICHHWS B O-TOJOKCHHWE IPH ABOWHON CBSA3M, IIOJMMEPU3AIMHM M OKHCIICHHMS.
[IpaBmmo MapkoBHIKOBa. KadecTBeHHBIE peaknWy Ha IBOWHYIO CBsi3b. CIOCOOBI TONYyYEHHS U IMPUMEHEHHE
AJIKEHOB.

Ankaguensl. Knaccudukamms — amkaameHoB  (CONMPSDKEHHBIC, W3OJIMPOBAHHBIC,  KVMYJIUPOBAHHbIE).
Oco0eHHOCTH AIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOIMCTB CONPsDKEHHBIX TUEHOB, 1,2- U 1,4-mpucoenuHeHne.
[Nonmnmepusanus conpspKEHHBIX AUeHOB. CIIOCOOBI MOTYYEHUs U IPIMEHEHHE aJIKaINEHOB.

Anxuabl. ['oMonornaeckuil psii aqKWHOB, oOmiast ¢popMmylnia, HOMEHKIATypa M H30MEpHs. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJN aJIKWHOB, SP-THOPWAM3AIMS aTOMHBIX opbuTanei yriaepoma. ®usndeckne
CBOMCTBA aJKMHOB. XMMHUYECKHE CBOMCTBA: PEAKIMH MTPUCOCTMHEHNS, TUMEPU3AINN U TPIMEPU3aIN, OKUCICHUS.
KucnorHsle cBOCTBa aIKMHOB, UMEIOIIMX KOHLEBYIO TPOHHYIO CBsI3b. KauecTBEeHHBIE peakuy HAa TPOUHYIO CBS3b.
CriocoObI moTy4eHHs ¥ IPUMEHEHHE aJIKHHOB.

ApomMaTHdeckne yrieBomopoabl (apeHsl). 'omonoruueckuii psii apeHoB, oomast popMyia, HOMEHKIAaTypa 1
n3oMepusi. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OeHzona. du3nveckwe CBOMCTBAa apeHOB.
Xumudeckne cBOMCTBa OEH3071a M €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIBLIE U YIIIEBOAOPOJHOM
panukane, peaknuud NPUCOEAWHEHWs, OKWCIEHHE TomonoroB Oenzoma. IlpencraBneHne o0 OpHEHTHPYIOIIEM
JCHCTBUM 3aMecTuUTedeld B OCH30JIBHOM KOJNbLE HA TpPHMEPE AalKWIBHBIX pPAJAMKaNOB, KapOOKCHIBHOH,



THJPOKCHJIBHOM, aMHMHO- W HHUTPOTPYNIEI, aTOMOB rajoreHoB. OCOOEHHOCTHM XHMHYECKHX CBOWCTB CTHpOIA.
[Monmumepusanus crupona. CrocoOs! MOMy4deHus 1 TPUMEHEHHE apOMaTHYECKUX YTIIEBOIOPOIOB.

[puponustii ras. Iomyrusie HedTsHBIE ra3sl. HedTh 1 e€ npoucxoxaenne. KameHHBIH yrons M MpOgyKTHI
ero mepepaboTku. CnocoObl TepepaOOTKHM He(TH: TeperoHka, KpeKHHT (TEPMUYECKHH, KaTaJIUTHYECKHH),
pudopmunr, trponus. [IpoxykTs! mepepadoTki HedTH, NX TPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBS3b MEXTy pa3IMYHBIMHU KJIACCAMH YIIIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHHE TaJIOreHIPOM3BOJHBIX YIJIEBOAOPOJAOB. Peakium 3aMemieHus] TajoreHa Ha
THIPOKCOTPYIIY, HUTPOTPYIIY, [HMAHOTPYIIy, aMHHOTpymmy. JlelicTBHe Ha ralloreHIpPOM3BOJHBIE BOJHOTO H
CIHPTOBOTO pacTBopa INEnoyn. B3amMoneWcTBHe IHrajoreHakaHOB C MarHueM M LUHKOM. [loHsiTHE O
METaJJIOOPTaHUYECKUX COCIMHEHUsX. VICIoNb30BaHNE TaloreHIPOU3BOIHBIX YIIEBOJOPOAOB B OBITY, TEXHHKE M
TIIPY CUHTE3€ OPTaHUYECKHUX BEIIECTB.

OKcnepUMeHTaIbHBIE METOJIbl M3YUEHHs! BEUIECTB W WX NpPEBpalICHHH: HM3ydeHHe (PU3NYECKUX CBOWCTB
YIIIEBOZOPOJIOB (PaCTBOPHMOCTD), KAUECTBEHHBIX PEAKIUi YIIIEBOJOPOIOB Pa3JIMUHBIX KIaccoB (0OECIBEUMBAHUE
OpOMHOIM WJIM HWOJHOHW BOJBI, pAacTBOpa IEepMaHraHata Kajius, B3aUMOJEHCTBHE aleTHIeHAa C aMMHUadHBIM
pactBopoM okcuza cepebpa(l)), kauecTBeHHOe OOHapyXKEHHUE YrJIepoa U BOAOPOAA B OPraHUYECKHX BELIECTBAX,
TIOJTyYeHHE STHIEHA M U3YYEHUE €ro CBOWMCTB, O3HaKOMJIEHUE ¢ Koyuiekuusimu «Hedte» u «Yronby», ¢ oOpasuamu
IUIaCTMAacc, KaydyKOB U PE3WHBI, MOJEIHMPOBAHUE MOJIEKY]T YIJIEBOAOPOJIOB M  TaJIOTCHIPOU3BOIHBIX
YIIIEBOJOPOJIOB.

Kucjioponconep:kamue opranuyeckue coeJHeHHs .

[IpenenvHble oOmHOaTOMHBIE chUpThl. CTpoeHne Monekya (Ha TpUMepe MeETaHola M OTAaHONA).
Tomonornueckuii psim, odmas GopMmysia, U3oMepus, HOMEHKIATypa W Kiaccudukanus. Du3udeckue CBOWCTBA
IIPEIENIbHBIX OJHOATOMHBIX CHMPTOB. BomoponHbie CBA3M MEXAY MOJEKYJaMU CIUPTOB. XMMHUYECKHE CBOMCTBA:
p€akuun 3aMelICHuA, ACrujpartalu, OKUCIICHUA, BSaHMO}ICﬁCTBHC C OpraHnM4e€CKMMHW M HEOPraHNn4YCCKUMU
kuciaoramu. KauecTBeHHas peakuys Ha OJZHOATOMHbIC cupThL. JleiicTBHe 3TaHONAa M METaHONA HAa OPraHU3M
yenoBeka. CrocoObl ONy4eHHs 1 NPUMEHEHHE OAHOATOMHBIX CITUPTOB.

[pocteie 3¢upsl, HOMeHKIATypa U u3oMepHs. OCOOCHHOCTH (HU3MYECKUX U XMMUYECKUX CBOWCTB.

MHOroaToMHbI€ CHMPTBI — STHICHIVIMKOIb WU INUIepuH. Pu3nueckue U XMMHYECKHE CBOMCTBA: PEaKLUH
3aMelIeHus], B3aUMOJCHCTBHE C OPraHMYeCKUMH W HEOPraHMYECKUMH KHUCIOTaMM, KayeCTBEHHAs peakius Ha
MHOroaToMHble CIUpThl. [IpencraBieHre o MexaHuM3Me peakuuii HykieoduibHOro 3amemieHus. JlelicTBue Ha
opraHu3M 4enoBeka. CriocoObl IOMy4eHNs U IPIMEHEHHE MHOTOaTOMHBIX CIIUPTOB.

®enon. CtpoeHHe MONEKYNIBI, B3aMMHOE BIWSHHE THAPOKCOIPYIIBI M OeH30IbHOro siapa. dusmueckue
cBoiictBa (enona. OcOOEHHOCTH XUMHUYECKUX CBOWCTB (peHona. KadecTBeHHbie peakiyu Ha (eHon. TOKCHYHOCTD
¢denona. CriocoOb! oyueHus: ¥ npuMmeHenne Genona. deHonpopmanbaeruHas cMoa.

KapbonunpHble coenmuHeHHs — albIETHIBl W KETOHBL. DJEKTPOHHOE CTPOEHHE KapOOHIIBHON TPYIIIHL.
I'omonoruyeckue psapl anpAerHIOB W KETOHOB, oOmas ¢opMmyna, M3oMepus M HoMeHKIaTypa. Dusmueckue
CBOMCTBA aJbJETUIOB M KETOHOB. XHWMHYECKHE CBOWCTBA albJIETHAOB M KETOHOB: PEAKIMH IIPHUCOCIUHEHHUS.
OkucneHne ajJbJeruIoB, Ka4YeCTBEHHbBIC peakiy Ha aybaeruipl. CriocoObl IOMydeHus] M IPIMEHEHUE allbIeTHIOB
U KETOHOB.

OmHOOCHOBHBIE TIpe/ieTTbHbIE KapOOHOBBIE KUCTOTEL. OCOOEHHOCTH CTPOCHHUS MOJEKYN KapOOHOBBIX KHCIIOT.
W3omepuss u HoMeHKiaTypa. Dusnueckue CBOWCTBA OFHOOCHOBHBIX MPECIBHBIX KapOOHOBBIX —KHCIIOT.
BomoponHsie cBS3M MEXAYy MOJNEKYylIaMH KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIE CBOHCTBA,
peakius dTepuUKalnK, peakuy C y4acTHEM YIJICBOIOPOIHOro pagukana. OcoOEHHOCTH CBOMCTB MYypaBBHHOI
KHACIOTHL. [IoHATHE 0 TPOU3BOIHBIX KApOOHOBBIX KUCIIOT — CIOXKHBIX ddupax. MHOrooopaszue kKapOOHOBBIX KHCIIOT.
OcCoOEHHOCTH CBOWCTB HENPENECNbHBIX W apPOMATHYECKHX KapOOHOBBIX KHCIIOT, IHKApOOHOBBIX KHCIOT,
THAPOKCUKAapOOHOBBIX KHCIOT. [IpercTaBuTeN BBICHIMX KapOOHOBBIX KHCIOT: CTEapHHOBAas, MaJbMUTHHOBASI,
OJIGMHOBASI, IUHOEBAS, TUHOIEeHO6as1 KUCTIOTHL. CIIOCOOBI ITOJTyYeHHS M IIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble >upsl. ['omonorndyecknil psg, odmas (opmyra, M30Meprus W HOMEHKIAaTypa. DU3MYecKue u
XUMHUYECKHUE CBOMCTBA: THAPOJIN3 B KUCIIOHN U LLIEIOYHOMN cpefe.

XKupsl. Ctpoenne, GpuznvecKkiue U XMMHYECKHE CBOMCTBA KMUPOB: THIPOIHN3 B KUCIOH M HIETOYHOH Cpere.
OcoOeHHOCTH CBOMCTB KHUPOB, COAEPKALIMX OCTATKH HEMPEIETbHBIX KUPHBIX KUCIOT. JKUpHI B IPHpOsE.

MBpU1a KaK CONHU BBICHIMX KapOOHOBBIX KHCIIOT, HX MOOIIEE IeiCTBHE.

OOmas xapakTepucTuka yriaeBogoB. Kiaccupukanust yrieBomoB (MOHO-, M- W TTOJIHCaxXapubl).
MoHocaxapusl: TIII0K03a, (PYyKTO3a, rajlakTosa, puodosa, ne3okcupndo3a. Pusnyeckne CBOMCTBA U HAXOXK/ICHHE B
npupoae. @orocuHTe3. XUMHIECKHE CBOICTBA TIIIOKO3BI: PEAKIMN C YYaCTHEM CHHPTOBBIX M albJACTUAHON TPy,
CIHMPTOBOE U MOJIOYHOKHCIIOE Opoxenue. [IpuMeHeHne TII0K03bl, €€ 3HaUeHHE B >KU3HEAEATEIbHOCTH OpraHu3Ma.
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Jucaxapuapl: caxapo3a, MajbTo3a W JlakTo3a. BoccTaHaBIMBAroONMeé M HEBOCCTAHABIIMBAIOUINE JWCAXAPHIBL.
I'mppomm3 nucaxapunoB. Haxoxnenwe B mpupone W mpuMmMeHeHue. [lomucaxapuipl: Kpaxmal, TIJIMKOTEH U
nesuttono3a. CTpoeHre MakpOMOJIEKyd KpaxMmala, TJIMKOTeHa W HeJUIroio3bl. du3nueckne cBOWCTBAa Kpaxmaia U
LEIUTION03BI. XMMUYECKHE CBOMCTBA KpaxMaia: THAPONIN3, KAUeCTBEHHAS! PEAKIHS ¢ NOAOM. XUMHYECKUE CBOWCTBA
LEJUTIONO3BI: THIPOIM3, NOoNydeHHe 3(UpoB nenIrono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MENK).

OKcnepUMeHTaTbHbIE METOBI H3YUEHHUs BEIIECTB U UX IPEBPALIEHUH: PACTBOPUMOCTh PAa3JIMUHBIX CIIHPTOB
B BOJI€, B3aMMOJICHCTBHE TaHONA C HATPUEM, OKHCIIEHHE STHJIOBOTO CIIUPTA B AJbJIETH] Ha pPAacKaJEHHON MeITHOH
MIPOBOJIOKE, OKHCIIEHHE AITHUIIOBOTO CIIMPTA JMXPOMATOM Kaius (BO3MOXKHO HCIIOJIB30BAHHE BHUJIIEOMATEpHAJIOB),
Ka4yeCTBEHHbIC peaKknuu Ha aibjaerunsl (¢ ruapokcunoM nuammuncepeOpa(l) u rugpokcumom mean(Il)), peakims
runepuHa ¢ ruapokcuaoM Menu(Il), xumuueckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJEHCTBUE
pacrtBopa Ti1r0K03bI ¢ TuapokcuoM Meau(1l), B3auMonelicTBre Kpaxmaia ¢ HOIOM, PEIIEHHE SKCIIEPUMEHTAIbHBIX
3aa4 1o TeMam «CrimpThl ¥ heHomb, «KapOoHoBbIe KHCITOTEL. Cl0XKHBIE S(UPHI».

A3oTcoaep:Kale opraHnyecKne coeAMHeHNsI.

AMHMHBI — OpraHuMYecKHe TMpOW3BOAHBIE aMmMuaka. Kiaccudukamms amuHOB: anmudaTHdyeckue U
apoMaTH4ecKHe; NEepBUYHbIE, BTOpWUYHBIE M TpeTnuHble. CTpoeHHME MoJeKyn, obOmias ¢opMmyna, H3oMepus,
HOMEHKJIaTypa ¥ (PM3MYECKHUE CBOWCTBA. XMMHYECKOE CBOWCTBA adM(aTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
QIKWINPOBAaHUE, B3aUMOJICHCTBUE MTEPBUYHBIX AMHHOB C a30TUCTON KHCIO0TON. CONK alKHIaMMOHUSI.

AHWIMH — TIpE/CTaBUTENh AMUHOB apoMaTHdeckoro psaa. CtpoeHue aHwinHa. B3aumHoe BiMsHHE TPy
aTOMOB B MoJieKyJe aHuIrHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWIMHA. KauecTBEHHbIE peakiMy Ha aHWIIMH.
CriocoObI oTy4eHus ¥ IpuMeHeHne anudaTiyeckux aMuHOB. [lonydeHne aHuIMHa U3 HUTPOOEH30J1a.

AwmmuHokucnorel. Homenknatypa u wn3zoMepusi. OTnenpHblE MPEACTABUTENHM 0-aMHHOKUCIOT: TIIMIIVH,
anaHuH. ®Dusuueckue CBOMCTBA aMHHOKUCIOT. XHMHYECKHE CBOMCTBA aMHUHOKHCIOT KakK aMQoTepHbIX
OPraHMYECKUX COENMHEHMH, peaklys IOJIMKOHAEHCAlnH, 00pa3oBaHHME IENTHUIHOM CBsA3W. buonmorumueckoe
3Ha4YeHHE aMUHOKHUCIOT. CUHTE3 U TMAPONN3 NENTH/IOB.

benku kak mpupogHsie noauMepsl. IlepBuuHas, BTOpUYHAs M TpEeTHYHAs CTPYKTypa OelkoB. XUMHUECKHE
CBOMCTBa OENIKOB: THAPONN3, JEHATYpPALNs, KaUeCTBEHHbIEC PEaKI[MU Ha OCNIKH.

OKCHepUMEHTANIbHbIE METOJbl HM3YYEHUs] BEIIECTB M HX IIPEBPAILCHUI: pPacTBOpEHHE OEIKOB B BOJE,
JieHaTypauus OEJIKOB IIPY HarpeBaHHUH, LIBETHbIC pEakMU Ha OEJIKH, pelieHre IKCIIepUMEHTAIbHBIX 3aa4 [0 TeMaM
«A3oTcoaepKalle OpraHn4ecKie coelMHeHUs» U «Pacro3HaBaHue OpraHn4ecKUX COSUHEHUI.

BbicokoMoiIeKyIApHBIE COCIMHEHMSI.

OCHOBHBIE TIOHATHS XMMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO,
CTENCHb MOIMMEPHU3AlUY, CPEAHAs MOJeKy/sipHas macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — NMONUMEpPHU3aIUsA U OJIUKOHAECHCALHSL.

ITonumepnsie Matepuansl. [lmacTmacchl (MOMMATHIIECH, MOJUNPONMIEH, MOTMBUHUIXJIOPHUI, MOIUCTHUPOI,
MOJIUMETHIIMETaKPUIIAT, TONUKapOOHATHI, MOMMATHIeHTepedTanar). Y THIn3anus 1 nepepadoTka IIacTHKA.

OnacToMepbl: HATypalbHBIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaIueHOBBIH, XJIOPONPEHOBBIH,
H30MPEHOBBIN) M CHITMKOHEI. Pe3nHa.

Bomokna: HaTypadbpHBIE (XJIOMOK, IIEpCTh, IWIENK), HCKYCCTBEHHBIE (BHCKO3a, AareTaTHOE BOJOKHO),
CHHTETHYECKHE (KaIllpOH U JaBCaH).

[Nomumeps! criennanbHOro Ha3HaYeHHs (TeIIOH, KeBIap, 3IEKTPONPOBOISIINE OIMMEpHl, OHopasiiaraeMble
TTOJIIMEPHI).

OKCHeprMEeHTABHBIE METOAbl HM3YYEHHs BEIIECTB M HX NPEBpAINCHWIl: O3HAKOMJIEHHE C 00pa3naMu
MIPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB, PEHICHWE SKCIEPUMEHTAIBHBIX 3a/ad M0 TeMe
«Pacmo3HaBaHue MIacTMAcC W BOJIOKOHY.

Pacuérnrle 3agaun.

Haxoxnenne monekynsipHOH (OpMYNBI OPraHMYECKOTO COEIMHEHHS 10 MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISIIIIUX B €0 COCTaB, HAXOXKICHNE MOJCKYISIpHONU (HOpMYIBI OpraHWYIECKOr0 COSAMHEHHsS 10 Macce (00bEMY)
MIPOYKTOB CTOpaHus, MO KOIHYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB PEaKIWU W/WIIM MCXOTHBIX BEIIECTB,
YCTAQHOBIICHHE CTPYKTYPHOH (OpMYJIBI OpPraHWYEeCKOro BEIIecCTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WIIH
CHoco00B MOTYYEHHS, ONPEeNICHNE TOMH BBIX0/Ia MMPOLYKTA PEAKIMU OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanmu3zanus MeXnpenMeTHBIX CBS3el NMpH M3YdeHHWH OpraHndeckoid xummu B 10 Kilacce ocyIiecTBIseTCS
Yyepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHATHH, NPUHATHIX B OTJAEIBHBIX
TIpeIMETax eCTECTBEHHO-HAYIHOTO IUKIIA.



OO1Me eCTeCTBEHHO-HAyYHbIE TMOHATHS: SBJICHHE, HAYYHBIA (DAKT, THIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KJIAaCCU(PUKAIHS, HAOIIOACHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIh, MOJICTUPOBAHHE.

dusnka: MaTepusi, aToM, DJIEKTPOH, MPOTOH, HEWTPOH, MOJEKYJia, PHEPreTHUECKHUl YpPOBEHb, BEIIECTBO,
TENo, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MUYECKUE BETMUYMHBI, CAUHUIIGI H3MEPEHHUS, CKOPOCTh, SHEPTHS,
Macca.

Buosorus: KieTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, Merabonu3M, HACIEACTBEHHOCTh, aBTOTPOMHBINA |
rerepoTpoHBI THUN THMTaHUA, OpoXKeHHe, (POTOCHHTE3, IbIXaHHE, OEJIKH, YIJIEBOIBI, JXHPHI, HYKICHHOBBIC
KHCITOTBI, ()EPMEHTBI.

T'eorpadus: mose3Hble HCKOaeMbIE, TOILTURO.

TeXHOMOrvs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAI[MOHAILHOTO MUTAHHS, MOKIIME CPEICTBA, MATEPHUANbl U3
HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBBI XMMHUH.

Atom. CocTaB aTOMHBIX sep. XuUMUUecKuit aneMeHT. M3otonsl. CTpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB,
KBaHTOBBIC YHCIa. DHEPreTHYeCKHe YPOBHH M TMONYypPOBHH. AToMHbIe opOuTtanu. Knaccudukamus XUMHYECKUX
aneMeHToB (s-, p-, d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB MO aTOMHBIM OpOHMTAISIM. DJIEKTPOHHBIE
KOH(Urypaly aTOMOB 3JEMEHTOB IEPBOr0—4eTBEPTOrO MEPHUOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUH,
3JIEKTPOHHBIC KOH(PHUTYpPAIMH HOHOB. DIICKTPOOTPHUIIATEIIBHOCTb.

Ilepuonmueckuii 3akoH u Ilepuomuueckas cucrema xumudeckux siaemeHToB J[.M. MenneneeBa. CBs3b
NIEPUOAUYECKOr0 3aKOoHa U Ilepuoauueckoi CUCTEMbl XMMUUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPHUEHN CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOICTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CIOKHBIX
BEIIECTB 110 TPYIIIaM U IeproiaM. 3HaueHue nepuoamdeckoro 3akona J[.M1. Menzaeneesa.

XuMHyecKass CBsI3b. BuUIbl XMMHYECKOW CBSA3M: KOBAJICHTHAs, WOHHAs, MeTaJIMdeckas. MexaHu3Mbl
00pa30oBaHusi KOBAJCHTHOW CBSI3M: OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIA. DHEPrus U JUIMHA CBs3H. [loNspHOCTS,
HAINpaBJICHHOCTb U HACBIIIAEMOCTh KOBaJIEHTHOH cBsA3u. KpaTHble cBsi3u. BonoponHas cBa3b. MexMomIeKysipHbIe
B3aUMOJEICTBUS.

BaneHtHOCT M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b AIIEKTPOHHOW CTPYKTYPHl MOJIEKYT C HX
TEOMETPUUECKUM CTPOEHUEM (Ha IpHMeEpe COEANHEHUI 3IEMEHTOB BTOPOT'0O NEPHOIA).

IIpenctaBnenne o KOMIUIEKCHBIX coeAnHEeHUsX. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa30oBaTelnb,
JUra"jpl. 3HaueHHe KOMIUIEKCHBIX coeanHeHui. [lonaTrue o KoopMHAIIMOHHON XUMUH.

BemecTBa MONEKYIIPHOTO U HEMOJIEKY/ISIPHOTO CTPOEHHS. THIBI KPUCTAIIIMYECKUX PEIIETOK (CTPYKTYp) U
CBOICTBA BEILIECTB.

[lonsiTne o mucnepcHBIX cucTeMax. VcTuHHBIE pacTBOphL [IpeacTaBieHHe O KOUIOWAHBIX PAcTBOpaXx.
CriocoObI BEIpaKEHUsI KOHIIEHTPAIIMK PacTBOPOB: MaccoBasi JIONA BELIECTBA B PACTBOPE, MOJISIPHAST KOHLICHTPALIHS.
HacpimeHnHble 1 HEHACHIIIEHHbBIE PACTBOPHI, PACTBOPUMOCTH. Kpucrammoruaparsl.

Knaccudukamms u HOMEHKIAaTypa HEOPraHWYECKHX BEINECTB. [pHBHANbHBIE HA3BaHUS OTIEIBHBIX
MIPEACTaBUTENIEH HEOPTAHUIECKHX BEIIECTB.

Knaccudukammss XuMU9ecKux peakuuii B HEOPTaHMYECKOW M OpPraHMYeCKOW XWMHH. 3aKOH COXPaHEHUS
MAacchl BEIIECTB; 3aKOH COXPAHEHMS M IMPEBPAIICHHS 3HEPTUH NPU XUMHYECKHX peakiusx. TemnoBeie 3¢(dexTs
XUMHUYECKUX peakuuid. TepMOXUMHYECKUE YpaBHEHUSI.

CKOpOCTh XMMHUYECKOH peakiyy, e€ 3aBUCUMOCTh OT Pa3INYIHBIX (akTopoB. [ OMOTeHHBIE W T€TEpPOTreHHBIC
peaxnun. KaTanms n katainu3aTopsl.

OOpatumMble W HeoOpaTHMBbIE peaknnu. XUMHYECKoe paBHOBecwe. KoHcTaHTa XMMHYECKOrO PaBHOBECHS.
@akTopbl, BAUSIONIME HA TOJIOKEHHE XMMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa, NaBlICHHE W KOHICHTPAIMH
BELIECTB, ydacTByomux B peakuuu. [Tpuaimn Jle Hlatense.

Onexrponuthyeckas ancconuanus. CuiibHble W ciadble 3ekTpoiuThl. CreneHs auccorumanun. Cpena
BOJHBIX PAacTBOPOB: KUCIIOTHas, HeWTpanbHas, mieraodHas. Bomopommerni mokaszarens (pH) pactBopa. I'mmpomus
coneil. Peakin noHHOT0 OOMEHA.

OKHCIUTENTbHO-BOCCTAHOBUTENbHBIE peakuui. CreneHb okucieHUs. OKHUCIUTENh W BOCCTAHOBHTEIb.
IIponeccel OKHMCIEHHS M BOCCTAHOBJIEHUS. BajkHeWIIMe OKHCIHUTEIN M BOCCTAHOBUTENW. METOJ 3IEKTPOHHOIO
6ayaHca. DIEKTPOIN3 PACTBOPOB U PACIUIABOB BEILECTB.



OKCIIepUMEHTaNbHbIE METO/bI U3Y4EHHs BEIIECTB U MX MPEBpAILCHUI: pa3iIoXKeHUue NepoKCHIa BOAOpoa B
MIPUCYTCTBUM KaTalnu3aTopa, MOJENN KpPUCTAIIMYECKUX pEmETOK, IPOBEJCHUE peakuuii HOHHOro oOMeHa,
OIIpeJIeJIeHHe CPebl PaCTBOPOB C TIOMOIIBbI0 MHIMKATOPOB, U3YUEHUE BIMSHUS Pa3INYHBIX (PaKTOPOB Ha CKOPOCTH
XMMHUYECKOH PEeaKIiy 1 MOJ0KEHHE XUMHYECKOI'0 PAaBHOBECHSI.

Heopranuyeckasi xuMusl.

[lonoxenne HeMetamoB B Ilepumomuueckoil cucteme xumuyeckux sineMeHToB J[.MI. MenpeneeBa u
0COOCHHOCTH CTPOEHHUSI MX aToMOB. DH3HMYecKHe CBOICTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpuMmepe
KHCJIOPO/a, Cephl, pocdopa U yriaeposna).

Bonopon. Ilomydenue, ¢usuueckne W XMMHUYECKHE CBOMCTBA: PEAKIMU C METaIaMH M HEMETaJUIaMH,
BOCCTAHOBUTENbHBIE CBOICTBA. [ napuapl. TOIUIMBHBIE 3JIEMEHTHI.

lanorensl. HaxoxneHwe B mpupoze, CrnocoObl IMONXyYeHHs, (U3NUECKHe W XHMHUYECKHE CBOICTBA.
lanorenoBomopoapl.  BakHelme  KUCIOpOACOAEpKAIME  COEQUHEHMs rajoreHoB. JlaGopaTtopHble |
TIPOMBIIIIEHHBIE CITOCOOBI MOy4eHHsI TajJoreHoB. [IpuMeHeHne raoreHoB U UX COeTUHEHHH.

Kucnopon, o3on. JlaGoparopHble M NpPOMBIIUIEHHBIE CHOCOOBI MONydYeHHs! Kuciopoaa. Dusuyeckue u
XUMHMYECKHUE CBOMCTBA U MPUMEHEHUE KHCIOPOAa U 030Ha. OKCHJIBI U TIEPOKCUIBI.

Cepa. Haxoxzenue B npupoze, croco0bl nmoinydeHus, Gpuznueckue 1 XuMuieckune cBorictea. CepoBopopof,
cyapdunel. Oxenn cepsi(IV), okeun cepbi(VI). CepHucras u cepHast KACIOTH U UX coid. OCOOCHHOCTH CBOMCTB
cepHOU KucnoThl. [IpuMeHeHue cepbl U €€ COeqMHEHUN.

Azor. HaxoxzieHue B mpupojie, CIoOcoObl MONy4deHUs, (PU3MUecKHe M XMMHUUYECKHE CBOWCTBAa. AMMHAK,
HUTpUAbL. OKcuabl a3ora. A30THCTasi M a30THAs KHCJIOTHI M MX coid. OCOOEHHOCTH CBOMCTB a30THOW KHCIOTBHI.
[TpumeHeHue a30Ta U €ro COeNUHEHUH. A30THBIE YIOOpEHHSI.

dochop. Haxoxnenue B npupose, criocoOb! nonyueHus, GU3ndeckue 1 XuMuieckre cpoiicta. docupl 1
¢dochun. Oxcunel ¢dochopa, dochopHas kucnora u e comu. I[Ipumenenue ¢ochopa U ero coeauHCHHH.
dochophbie yaoopeHus.

VYrnepox, HaxoxAeHHE B Ipupone. AuoTpomnHble Moaudukaimy. Pusndeckne W XMMUUYECKHE CBOMCTBA
MIPOCTHIX BelllecTB, oOpazoBanHbiX yriaepogom. Okcup yriepona(ll), okcun yriepona(IV), yronbhas kucnora u e€
coni. AKTUBHPOBAHHBIN Yroib, agcopouus. OymnepeHsl, rpadeH, yraepoansle HaHOTPYOkH. [IpuMeHeHHne mpocThIX
BEILECTB, 00Pa30BAaHHBIX YIJIEPOJOM, M €r0 COSANHEHHH.

Kpemuwmii. HaxoxxzaeHue B mpupoze, criocoObl moinydeHusi, (pu3uueckue U XuMuueckue cBoiictBa. OKcHi
kpemauA(IV), KpeMHHEBas KHCIOTa, CUIUKATHL [IpruMeHeHne KpeMHus u ero coenuHeHnid. CTEKI0, ero MoixydeHue,
BUBI CTEKJIA.

[onoxenne wmetamioB B Ileproauueckoil cucTeMe XHMHYECKHX 37IeMEHTOB. OCOOCHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000IOYEeK aTOMOB MeTaioB. OOmue ¢u3ndecKkue CBOMCTBA METAJUIOB. lIpuMeHeHHe MeTanioB B
ObITy 1 TexHHKe. CIUIaBBl METAJLIOB.

ONeKTPOXMMHUYECKUA  psil  HampshkeHWH  MeTaywioB. OOmme  crocoObl  TOMYYeHUS  METauIoB:
THIPOMETAITYPTHS, TUPOMETAJUTYPTHs, dJIeKTpoMeTautyprus. [lonsatre o koppo3un MetamioB. CrocoOb! 3aIIuThl
OT KOPPO3HH.

O6mas xapakrepuctuka meramwioB IA-rpymmsl [leproamueckoil cucTeMbl XUMHYECKHIX 3JeMeHTOB. HaTtpuit
U KaJMi: oNTy4eHne, GU3NIeckue U XUMIYECKHe CBOMCTBA, IPHMEHEHUE IIPOCTHIX BELIECTB U UX COCANHEHHI.

O6mas xapakrepuctuka MetainioB IIA-rpynmer [leprogndaeckoii cucTeMbl XUMHUYECKUX AJIEMEHTOB. Marauit
U KaJbLWH: MmonydeHue, GU3HIecKue U XMMHUYECKHe CBOWCTBA, MPUMEHEHHE POCTHIX BEUIECTB M UX COCIUHEHUH.
JKécTtkocTh BOMBI U CIIOCOOBI €€ yCTpaHEHUs.

AmoMuHHMI: TOmydeHHe, (U3MUECKne M XUMHUYECKHE CBOWCTBA, NMPHUMEHEHHE MPOCTOrO BEIECTBA M €ro
coennHEeHNH. AM(oTepHbIe CBOWCTBA OKCH/IAa M THAPOKCHIA ATFOMUHHMS, THIPOKCOKOMIUIEKCHI ATIOMUHHS.

OO0mras xapakTepucTHKa MeTauIoB o0604HbIX moarpymi (B-rpymm) [lepronndyeckoii cuCTeMbl XUMIYIECKAX
3JIEMEHTOB.

Omuueckre W XUMHYECKHE CBOWCTBA XpomMa M ero coeamHeHmid. Oxcuapl w ruapokcuanl xpoma(ll),
xpoma(Ill) u xpoma(VI). XpomaTsl 1 AUXPOMATHI, UX OKUCTUTEIbHEIE CBOMCTBA. [lonyueHne u mpuMeHeHHE XpoMa.

duznvecKre 1 XUMHYECKHE CBOWCTBA MapraHIia U ero coennHeHnd. Baxknelmme coequnenns mapranma(ll),
mapranna(I'V), mapranna(VI) u mapranma(VII). [lepmanranaT kaius, €ro OKMCIUTEIbHBIE CBOHCTBA.

Om3uyuecKre U XUMIYECKHE CBOICTBA jkee3a U ero coequHeHuit. OKcupl, ruapokcuabl u comu sxenesa(Il)
u xene3a(Ill). [TonydeHne u mpUMEHEHNUE JKeNe3a U ero CIUIaBOB.

®uznyeckue U XUMHUYECKHUE CBOWCTBA Meau U €€ coenvHeHud. IlonmydueHwe W nmpuMeHeHUE Menu U e
COEIMHEHU.



[usk: nomydenue, (pu3nueckne W XUMHYECKHE CBOIMCTBA. AMQOTEpHBIE CBOWCTBAa OKCHJIA M THAPOKCHIA
LIUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [IpUMeHeHne IIUHKa U €eT0 COeAMHEHHH.

OKcHeprMeHTaIbHbIE METOIBl M3YYEHHs BEIIECTB M MX IPEBpPAIlCHH: M3y4eHHe 00pa3lioB HEMETaJUIOB,
ropeHue cepsl, Qochopa, jkeme3a, MarHus B KHCIOpOJE, H3y4YeHHE KOUIeKIMH «MeTamiasl W CIUIaBBD),
B3aMMOJICHICTBHE IIENOYHBIX W  INEJNIOYHO3EMEIBHBIX METaJUIOB C BOJOW (BO3MOXXHO HCIOJB30BaHUE
BHIEOMATEPUAIIOB), B3aMMOJICUCTBUE IMHKA M KeJle3a C pacTBOPaMH KHCIIOT W IIeNlovel, KaueCTBEHHbBIE PeaKIuu
Ha HEOpraHW4YeCcKHe aHUOHBI, KATHOH BOJAOPOAA M KaTHOHBI METAJIOB, B3aUMOJEUCTBIE THAPOKCUIIOB aTIOMUHUS U
LIMHKA C PacTBOpaMM KHUCJIOT U LIeJoUel, pelieHne dKCIepuMeHTalIbHbIX 3a1a4 o TeMaM «l amorensn, «Cepa u eé
COeIMHEHUs», «A30T U ¢ocop M HX coeguHEHHs», «MeTamiapl TIaBHBIX MOATPYNI», «MeTamisl MOOOYHBIX
MOATPYII.

XuMHus U KU3Hb.

Ponp xuMuu B obecrieueHnH yCTOHYMBOro pa3BUTHS delioBeuecTBa. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUS
U METOJOJIOTHM HAaydHOro HccneqoBaHus. HaydHble NpUHIUMBI OpraHU3alMd XHMHYECKOrOo HpPOH3BOJCTBA.
[IpoMbinuieHHBIE CIOCOOBI MOJNYYEHMS] Ba)XKHEWIIMX BelIECTB (Ha INpUMEpe MpPOW3BOJCTBA aMMHaKa, CEpHOI
KHCIIOTBI, MeTaHoia). [IpoMblIlIIeHHbIe CHOCOOBI MOJYYEHHs METalIOB M CIUIaBOB. XHMMHUECKOE 3arps3HeHUe
OKpY»Karollen cpeiibl U ero nociencTBus. Poib XMMUM B 00eCIedeHUH YHEPreTHIECKON 0e30MacHOCTH.

Xumusi U 3710pOBbe uenoBeka. JlekapcTBeHHble cpencTBa. IlpaBuiia HCTIONB30BaHUS JIEKapCTBEHHBIX
MnpemnapaToB. Ponbs xumum B PasBUTUN MCAUITUHBI.

XuMus IMHUIIHU: OCHOBHBIC KOMIIOHCHTHBI, ITUIIICBBIC )1068.BKI/I. Poner xumum B O6GCH6‘{6HI/II/I HHHLCBOﬁ
0€30IacHOCTH.

Kocmernueckre u mapgromepHble cpenctBa. beitoBast xumust. [lpaBuia 0e30macHOro WMCIONb30BAHMS
npenapaToB OBITOBOW XMMUH B TIOBCETHCBHOM KU3HHU.

XUMHS B CTPOUTENBCTBE: BaXKHEHIIIME CTPOUTEIbHBIE MaTepualibl (LIEMEHT, OETOH).

XUMUS B CENILCKOM Xo3diicTBe. OpraHM4ecKre 1 MUHEpanbHbIe YI0OpEeHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalbl, KPACKU, CTEKIIO, KepaMuKa. MarTepuaibsl AJsl 371€KTPOHUKH.
HanorexHnonorumu.

Pacuérnble 3amaun.

Pacu€rel: Macchl BemecTBa MM 00bEMa ra3oB M0 M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce MM O00BbEMY
OJHOT0 U3 YYaCTBYIOLIMX B PEaKLUH BEIlecTB, Macchl (00bEMa, KOJINYECTBA BEIIECTBA) MPOJYKTOB PEAKLUH, €CIH
OJIHO U3 BEHIECTB MMEEeT NpHMeEcH, Macchl (00bEMa, KONMYECTBA BELIECTBA) MPOAYKTA PEaKLMH, €CIH OJHO U3
BELLECTB JITAHO B BHJE pacTBOpa C ONpPEIEIEHHOM MAaccOBOM N0JEH pacTBOPEHHOIO BELIECTBA, MACCOBOM O U
MOJISIPHOM KOHIICHTPAIUK BELIECTBA B PACTBOPE, JOIH BbIXO/A MPOLYKTAa PEAKIUH OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSA3H.

Peanuzanusi MeXnpeIMETHBIX CBs3ed NpU W3ydeHUHM OOIleid W HeopraHudeckod xumuu B 11 kimacce
OCYIIECTBIISETCS Yepe3 HCHONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAy4HBIX MOHATHH, TaK U MOHSATHUM, NIPUHATHIX B
OTAETBHBIX IIPEAMETAX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OOIre ecTeCTBEHHO-HAYYHBIE IOHATHUS: SBJICHHE, Hay4dHbId (akT, rumoresa, TEOpHs, 3aKOH, aHAJIH3,
CHHTE3, KJIaCCH(UKALMS, IEPHOJMIHOCTD, HAOMOIeHNE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIENb, MOACIUPOBaHHUE.

@dusnka: Marepus, MHUKPOMHD, MAaKpOMHp, aTOM, OJJIEKTPOH, IPOTOH, HEHTPOH, WOH, H30TOIbI,
PaZMOaKTHBHOCTb, MOJIEKYJIA, SHEPIETHUECKUI yPOBEHB, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
UJieaJbHbIA Ta3, QU3NYecKre BeINYUHBL, AUHULBI U3MEPEHHs, CKOPOCTb, SHEPTIHs, Macca.

Buonorus: kimerka, opraHmsM, SKOocucTeMa, Omocdepa, METabOIM3M, MaKpO- W MHKPOIIIEMEHTHI, OENKH,
XKHPBI, YIIEBOABI, HYKJICHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEUIECTB W IOTOK 3HEPIHU B
9KOCHUCTEMAX.

I'eorpadmsi: MuHEpaIbl, TOPHBIE TOPOBI, TOJIE3HBIE HCKOTIAEMBIE, TOTIIMBO, PECYPCHI.

TexHomorwus: XMMHYecKast TIPOMBIIIICHHOCTb, METaJLTyprs, CTPOUTENBHBIE MaTepHaIbL,
CEITbCKOXO3SIICTBEHHOE IPOM3BOJICTBO, MHIIEBAast TMPOMBIIUIEHHOCTh, (papMarieBTHUecKas IPOMBIIUICHHOCTD,
MIPOM3BOJICTBO KOCMETHYECKHX TPENapaToB, IPOM3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAiOB, 3JEKTPOHHAS
MIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA ITPOI'PAMMLBI II0 XMMHUW HA VIJIYBJIEHHOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHIA

JJMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHU ¢ CHCTEMHO-ACATEIBHOCTHBIM TIOAXOJO0M B CTPYKTYPE JIMYHOCTHBIX PE3YyJIETATOB OCBOCHUS
npeaMera « XUMUD) Ha YPOBHE CPEIHEr0 00MIero 00pa3oBaHUs BEIICICHBI CICTYIONTHE COCTABIISIONINE: OCO3HAHUE
00YJAIOMIMMHUCST POCCHICKOHN TI'pa)KTaHCKOH HMICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIIEHOCTH H
CaMOOIIPENCIICHUI0; HAJIW4YHe MOTHBAIMA K OOYYEHHWIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYAIOIIHXCS
PYKOBOJICTBOBATLCSI TPUHATHBIMA B OOINECTBE TNPABWIAMH M HOPMaMH IIOBCICHHS, HAJIWMYUE IPABOCO3HAHUS,
9KOJIOTHYECKON KYJIBTYPHI; CIIOCOOHOCTh CTABHUTH IICH U CTPOUTH KU3HCHHBIC ITAHBIL.

JIMYHOCTHBIC pe3yabTaThl OCBOCHHUS TpeaMeTa «XUMHUS» OTpPaXaloT C(HOPMHPOBAHHOCTH  OIBITA
MTO3HABATCIIEHOW M TMPAaKTHYSCKOW JEATCIFHOCTH OOYUYAIONMXCs B MpOIecce pean3alud  00pa30BaTebHON
JIEATEIILHOCTH.

JIMYHOCTHBIC pE3yabTaThl OCBOCHHUS TpeaMeTa «XUMUS» OTpPaxaloT CHOPMHPOBAHHOCTH  OMBITA
MMO3HABATCILHOW M MPAaKTHYSCKOW JEATSILHOCTH OOYYAIONIMXCsl B MpPOIEcCe pean3alud  00pa30BaTeIbHON
JIEATEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpasknaHCcKOro BOCIUTAHMA:

OCO3HAHUSA OOYYArOIUMUCS CBOMX KOHCTHUTYI[MOHHBIX IpPaB M OOA3aHHOCTEW, YBaXKCHUS K 3aKOHY H
MIPABOMOPSIKY;

Hpe}lCTaBHCHI/Iﬂ O COLIMAJIBHBIX HOpMaX u npaBI/max MEXKINYHOCTHBIX OTHOI_HCHI/II‘/II B KOJIZICKTUBC,

TOTOBHOCTHU K COBMeCTHOﬁ TBOpquKOﬁ JCATCIIBHOCTU HpI/I CO31aHUHU y‘{CGHbIX HpOCKTOB, pCU_ICHHH
y‘IC6HLIX U IMO3HAaBATCIIbHBIX 3a1a4, BIITOJJHCHUN XUMHYCCKHUX BKCHepI/IMeHTOB;

CHOCO6HOCTI/I IIOHUMAaTh U HpI/IHI/IMaTb MOTHBBI, HaMepeHI/IH, J'IOFI/IKy u aprMeHTbI llpyT‘I/IX HpI/I aHaJIn3e
paSJ’II/I‘IHBIX BUI0B y‘-IC6HOI‘/II JACATCIIBHOCTHU,

2) MATPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOT'O0 OTHOIICHHS K UCTOPUIECKOMY ¥ HAYYHOMY HACJIEIUIO OTEUECTBEHHON XUMMUU;

YBaXKEHUsI K IIPOLIECCY TBOPYECTBA B O0JACTH TEOPHM M TPAKTUUECKOrO MPUIIOKEHUS] XUMHH, OCO3HAHHSI
TOT0, YTO JAaHHBIC HAYKHU €CTh PE3YNIbTaT JIUTEIbHBIX HAOMIONCHUN, KPOIIOTIUBBIX SKCICPUMEHTAIBHBIX MTOUCKOB,
MIOCTOSIHHOT'O TPY/Aa YYEHBIX U IIPAKTHUKOB,

UHTEepeca M M03HABATENILHBIX MOTHBOB B MOJYYEHUHU U MOCJEAYIOIIEM aHalu3e HHHOPMAIMU O MEepeIoBhIX
JOCTHMKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHMUS:

HPaBCTBEHHOT'O CO3HAHMS, ITHIECKOTO ITOBEICHIS;

CIOCOOHOCTH OLIEHHBATh CUTYAllMH, CBS3aHHbIE C XUMHYECKUMH SIBJICHHSMH, M MPUHUMATh OCO3HAHHBIC
pelIeHnst, OpUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIEHHMBATh CBOE IOBEICHHWE W MOCTYNKH CBOMX TOBApHILIEH C IO3UIMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MTOCTEICTBHIA MOCTYTIKOB,;

4) popMupoBaHUs KyJIbTYPHI 310POBb:

MMOHWMAaHU LEHHOCTeH 370poBoro M 0Oe3zomacHoro oOpas3a >KU3HH, HEOOXOOMMOCTH OTBETCTBEHHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PU3UYECKOMY U IICHXHUYECKOMY 3JI0POBbBIO;

COOITFOICHHS TIPAaBIII OE30IacCHOr0 OOpAIeHHs C BEHIeCTBAMHU B OBITY, MIOBCETHEBHON JKM3HHU, B TPYIOBOI
JIeATEILHOCTH,

MTOHUMAHUS [IEHHOCTH NPaBWJI WHAWBUAYAJIHFHOTO M KOJJICKTHBHOTO OE€30MACHOTO TIOBEICHUS B CUTYAIIHsX,
YTPOXKAIOIINX 3I0POBBIO U KA3HU JIFOJIEH;

OCO3HAHUS TOCIEICTBUA W HENPHUATHS BPEAHBIX NPUBBUCK (YIOTPEONEHUS AalKOrolisi, HAapKOTHKOB,
KypeHHs);

5) TpyaoBOro BoCiMTAHUS:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B  y4eOHO-MCCIEIOBATENbCKONH  NESITENBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOM M IPYrUX BUAAX JESITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yYaCTHE B PEIICHUU MPAKTHICCKUX 33]1a4 CONMAIEHONW HAIIPaBICHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIBI);

WHTEpeca K MPaKTHIECKOMY M3YUSHHIO TPodeccHii pa3InIHoro pojia, B TOM YKCIE Ha OCHOBE MPHUMCHEHUS
TIPEIMETHBIX 3HAHUI TI0 XUMUH,

YBaKEHUS K TPYAY, JIOASIM TPYAa U pe3yIbTaTaM TPYIOBOH JAEATEIEHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHAYAIBHOW TpaeKTOpHUW 00pa3oBaHUs, Oymyiiei mpodeccuu u
peanm3anuy COOCTBEHHBIX JKM3HCHHBIX IDIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH IETIECO00PA3HOr0 OTHOMICHHS K MIPUPOJIC KaK UCTOYHUKY CYIICCTBOBAHUS KI3HH Ha 3eMIIe;



MIOHUMAaHUS TJ00AITBHOTO XapakTepa SKOJOTMYECKHX Ipo0JeM, BIMSHHS 3KOHOMHYECKHX IIPOIIECCOB Ha
COCTOSIHUE TIPUPOTHON U COLUATIBHOU CPEeIbl;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTIDKEHUI XUMHH JUISl PEIIEHHsT BOIPOCOB PAlMOHAIBHOTO
TIPUPOIOTIOTB30BaHNS;

AaKTHBHOTO HENPUATHSA JEWCTBHH, NPHHOCAIINX Bpel OKPYKalolell NpHPOAHOW cpexe, YMEHHs
TIPOTHO3UPOBATH HEOJIATONPHUATHBIE 3KOJOIMYECKHE TTOCIIEACTBHS PEIIPHHAMAEMBIX JEHCTBUI M MPEIOTBPAIIATh
ux;

HaJIMYUsl Pa3BUTOrO OSKOJOTMYECKOTO MBIIUICHUS, HKOJIOTHYECKOH KYIBTYpPBIL, OIBITa JESTEIbHOCTH
9KOJIOTMYECKON HAIlpaBJICHHOCTH, YMEHHs PYKOBOJACTBOBAThCS MMH B II03HABAaTEIbHON, KOMMYHHKATUBHOH M
COLMAJIbHOW TIPAaKTHKE, CHOCOOHOCTH M YMEHUSI aKTHBHO IIPOTHUBOCTOSTH HJIEOJIOTHH XeMOo(oOuH;

7) 1eHHOCTH HAYYHOrO MO3HAHUS:

MHPOBO33pEHHsI, COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOH MPAKTHKH;

TIOHUMaHUS CHENU(PHUKA XUMHUH KaK HAyKH, OCO3HAaHUs €€ posin B (POPMUPOBAHUH PALIMOHAIBHOIO HAYYHOTO
MBIIIIEHUS], CO3JJAaHUH LIEIIOCTHOT'O IIPECTaBICHHsI 00 OKPYKAIOIIEM MHpPE KaK O €IMHCTBE MPUPOJIBI U YelloBeKa, B
TIO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEN M PelICHUH NPO0IeM COXpPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JIJIsi COBPEMEHHOH IMBWIIM3AIMU: B €€ T'yMaHHCTHYECKOI
HAINpaBJICHHOCTH W Ba)KHOM pOJM B CO3JIaHWM HOBOW 0a3bl MaTepHajbHOW KYJIbTYPbHI, B PEIICHHU TJI00aJbHBIX
npo0JieM yCTOHYMBOIO pPa3BHTHs YEIOBEYECTBA — CHIPHEBOM, DHEPreTHUYECKOH, NHUIIEBOH W OKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTHU MEIUIMHBI, 00ECIIEYEeHNN YCIOBUI YCHEHIHOTO TPyAa M SKOJIOTHYecKH KOM(OpTHOM
YKM3HU Ka)KI0T0 YieHa O0IecTBa;

eCTeCTBeHHO—Hay‘-IHOﬁ rpaMOTHOCTH: IIOHHMMAaHHA CYIIHOCTH METOAOB IIO3HAHMSA, HWCHOJIB3YEMBIX B
€CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HUCIIOJIB30BaTh IOJYYa€MbIC 3HAaHUA IJIs aHallu3a U 06’I)HCHCHI/IH SIBJICHUU
OKpYXaIoIIero MUpa ¥ MPOUCXOSAIINX B HEM M3MEHEHHH, YMEHHs JIeNaTh 00OCHOBAHHBIE 3aKIIIOUEHHSI HA OCHOBE
Hay4YHbIX (baKTOB U UMCIOIUXCS JaHHBIX C LEJIBIO MOTYYCHHS JOCTOBEPHBIX BHIBOJAOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIONB30BaTh XUMHYECKUE 3HAHMS Ul pelleHus] MpollieM B peabHBIX
JKU3HCHHBIX CUTYallUAX,

UHTEepeca K T03HAHUIO, UCCIIEI0BATEILCKON JIESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPhIBHOMY 00pa30BaHHUIO U CaMO0OOPa30BaHHIO, K AKTHBHOMY TOJYYEHHIO
HOBBIX 3HaHH 110 XMMUH B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTIIMU;

UHTEepeca K OCOOEHHOCTSIM TPYy/ia B pa3linuHbIX cdepax mpodeccnoHalbHO NesTebHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3ynbTaThl OCBOSHHUS IPOTrPaMMBI [0 XUMHH HA YPOBHE CPEAHETO 00LIero o0pa3oBaHMs
BKJIFOYAIOT:

3HaYUMBIe I8 (OPMUPOBAHUS MHUPOBO33PEHHS OOYHYAIOIMXCS MEXKIUCLUILIMHAPHBIE (MEXIPEIMETHBIE)
oOLIeHayYHbIe IOHATHUS, OTPaXKalolIUe IENOCTHOCTh HAyYHOH KapTHHBI MUpa M CIEeNU(HKY METOROB MO3HAHM,
UCTIONb3yeMbIX B ECTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, 3HEPIUs, SIBJICHUE, TPOLECC, CUCTEMa, HAYYHBIH
(daKkT, NPHUHIOUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeNOBaHHe, HaONIoNeHNe, H3MEpeHHe,
SKCHEPUMEHT U IPYTHE);

yYHUBEpCalubHbIE  yd4eOHbIe  AeHCTBUS  (IIO3HABAaTENbHBIE,  KOMMYHHKATHUBHBIE,  DETYISITHUBHBIC),
obecreunBaromue HopMUpOBaHNE (YHKIHOHATBHONW IPaMOTHOCTH U COLHAIIBHON KOMITETEHIIUH 00YYaroIInXCs;

CIIOCOOHOCTH OOYYAIOIIMXCS MCIIONb30BaTh OCBOCHHBIE MEKANCIUIUTMHAPHBIE, MUPOBO33PEHUCCKHE 3HAHUSA
Y yHUBEpCaJlbHbIEe yieOHbIE NeHCTBHS B TO3HABATEIHHON U COMANBHON MIPAaKTHKE.

MeranpenMeTHble Pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCATbHBIMH YUEOHBIMH II03HABATEIHHBIMH,
KOMMYHHUKATUBHBIMH M PETYISTHBHBIMU JICHCTBHAMH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe JeiicTBHS

1) 6a30BbIe JoruyecKue aericTBUs:

CaMOCTOATENHHO (HOPMYIUPOBATH U AKTYATM3UPOBATH IPOOJIEMY, pACCMATPUBATH €€ BCECTOPOHHE;

OIIPEIEIATH IIeNTU ACATEIFHOCTH, 3a7aBas MapaMeTphl U KPUTEPHH UX TOCTHIKEHUS, COOTHOCHUTH PE3YIbTaThl
JIEATEILHOCTH C IIOCTABICHHBIMH IICIISIMU;

HCTIONB30BaTh MPH OCBOCHUH 3HAHUH MPHUEMBI JIOTHIECKOTO MEIIUICHUS: BEIEIATh XapaKTepHBIC IPH3HAKI
MOHATHU W YCTAHABIMBATH WX B3aWMOCBS3b, HKCIONH30BATH COOTBETCTBYIOIINE MOHATHS I OOBSCHEHUS
OTJENBHBIX (DAKTOB W SBIICHUM;

BBIOMPATH OCHOBAHUS M KPUTEPHUH JIJIS KIIACCH(DUKAIINHN BEIIECTB M XUMUICCKUX PEAKIIHii;

YCTaHABJIMBATH IIPUYHUHHO-CIICICTBCHHBIC CBSA3U MKy H3y9acMbIMU SBICHUIMU,
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CTPOMTH JIOTHYECKUE DACCyXICHUS (MHAYKTHUBHBIC, JCAYKTUBHBIC, [0 AHAJOIHMH), BBIBILTH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B PACCMaTPHBAEMBIX SIBJIICHUSX, (POPMYIHPOBATH BBIBOBI M 3aKITIOUCHHUS;

MIPUMEHATh B TIPOIECCE IIO3HAHMSI HWCIIONB3YEMBIE B XHMHHM CHMBOJHMYECKHE (3HAKOBBIE) MOJIEINH,
IpeoOpa3oBEIBATE MOJEIBHBIE MPEACTABICHNS — XMMHUYECKHH 3HAK (CHMBON) 3JIeMEHTa, XUMHYecKas (opmya,
YpaBHEHHE XMMHUYECKOH peakluy — MPH PELICHHH yIeOHBIX IO03HABATEIbHBIX M MPAKTHYECKUX 3a7ad, IPUMEHSATh
Ha3BaHHBIC MOJENbHBIC TIPEJCTABICHHS U BBISABICHHS XapaKTEpPHBIX ITIPH3HAKOB HM3YYaeMBIX BEIIECTB U
XMUMHUYECKHUX PEaKIHH.

2) 6azoBbIE HCCJIEI0BATEIbCKHE TeiCTBUS:

BJIaJIETh OCHOBAMHU METOJ/IOB HAyYHOT'O TIO3HAHKS BEIIECTB M XMMUYECKUX PEaKIInii;

(dbopMynupoBaTh LENIW W 3aJa4d  HWCCIEAOBAaHUS, WCIIOJIB30BATh IIOCTaBJIIEHHBIE M CaMOCTOSTENHHO
c(OpMyIMpPOBaHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHMS M OCHOBBHI JUIsi ()OPMHUPOBAHMS TUIOTE3HI I10
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY>KACHHH;

BJIAJIETh HABBIKAMU CaMOCTOATENFHOTO IUTAHMPOBAHMS W TIPOBEJCHUS YYEHHYECKUX OKCIIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHsI HAOJIONATh 32 XOJIOM IIPOIIecCca, CaMOCTOATENFHO IMPOTHO3UPOBATH €r0 Pe3yJbTaT,
(dopMynrpoBaTh OOOOIIEHUS! M BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTH DPE3YJbTAaTOB HCCIIEIOBAHUS, COCTaBIIAThH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

NpUOOpETaTh OIBIT YIEHUUECKOH HCCIIEI0BATENBCKOM M IPOEKTHOM IS TEIBHOCTH, POSBIISTH CIIOCOOHOCTD
U TOTOBHOCTb K CaMOCTOSITEJIbHOMY TOWCKY METOAOB DEIISHHS MPAKTUYEeCKUX 3ajad, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MO3HAHUSI.

3) pabora ¢ undopmanmeii:

OPHEHTHUPOBATHLCS B Pa3IMYHBIX UCTOYHHKAX MH(pOpMaIMK (HaAydHO-TIONYJISIpHAs JUTEpaTypa XUMHUUECKOTO
coJIepKaHusl, CIpaBOYHBIE MOCOOMS, pecypchl VHTepHeTa), aHaau3HpoBaTh MH(MOPMAIHMIO Pa3IMYHBIX BUIOB U
(dhopM mpencTaBieHHs, KPUTHIESCKU OLICHUBATH €€ TOCTOBEPHOCTh M HEMPOTHBOPCUHUBOCTH;

(GhopMyIHpPOBaTh 3alpOChl M TNPHUMEHATh Pa3IHYHBIE METOABI IPH IOWCKE W OTOOpe HH(pOpMAIHH,
HEO0OXOMUMOI JJIs BBITTOJTHEHUS YUeOHbBIX 3a]1ay ONPeAeIEHHOr0 THIIA;

npuoOperaTh ONBIT HCIONIb30BaHHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA M Pa3IUYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaJbHYIO (OpMy TmpeacTaBieHuss uHopMmanuu (cxembl, Tpaduky,
JMarpaMMBl, TaOJIULbI, PUCYHKU U IPYTHE);

HCIIOJIB30BaTh HAYYHBIM S3BIK B Ka4eCTBE CPEICTBA MpU padoTe ¢ XUMUYECKOW MH(pOpMaLueil: NpUMEHATh
MeXMpeaMeTHble (PU3NUecKre 1 MaTeMaTHUECKIe) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOIMYECKHUE CPEACTBA HATITIATHOCTH.

KOMMyHHKaTHBHb[e YHuBeEpcajabHbIe y‘leGHLle JedcTBUS:

3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOH TEMBI B XOJIe JHAJIOra W/HIN IUCKYCCHH, BRICKA3bIBaTh HACH,
(OpMyYITUPOBATH CBOM MPEIOKEHHS OTHOCUTEIILHO BBINIOJTHEHHS IPEATIOKSHHOM 3a1a4H;

BBICTYIIATh C IPE3CHTAIel pe3yAbTaTOB IMO3HABATEILHON ESTEIBHOCTH, MOMYYCHHBIX CaMOCTOATEIBEHO
WIA COBMECTHO CO CBEPCTHHKAMHU MpPU BBHIMOJHEHWN XHMHYECKOTO HKCIEPHMEHTa, MPAKTHYECKOH paboTHl IO
HCCIICIOBAHUIO CBOWCTB HM3yYaeMBIX BEIIECTB, peaTH3alllil ydeOHOro MpPOeKTa, U (OpMYyIHPOBATH BBIBOIBI IO
pe3yapTaTaM TPOBEAEHHBIX HCCIEHOBAHUM ITyTEM COTJACOBaHMSA MO3MIUN B XoAe OOCYXKIEeHHS u OOMeHa
MHCHUSIMU.

Pery1siTHBHBbIE YHUBepPCAJIbHbIE yUeOHbIe 1eHCTBU:

CaMOCTOATEIIbHO INTAHUPOBATH U OCYHICCTBIIATH CBOKO ITO3HABATEIIBHYIO ACATCIBHOCTD, OIPEACIIAA e€ menu u
3ala4y, KOHTPOJIUPOBATH U 1O MEpEC H606XOHI/IMOCTI/I KOPPCKTUPOBATH r[pezmaraeMLH‘/'I aJIrOpUT™M ,Z[€I>'ICTBPII>'I npu
BBITIOJTHCHUH y‘IG6HBIX 1 HUCCICAOBATCIBCKUX 3aaady, BBI6I/IpaTB HanOolee 3(1)(1)€KTPIBHI>II>'I croco0d ux peureHus ¢
y‘léTOM TMOJTYYCHUA HOBBIX 3HAaHUH O BCHICCTBAX U XMMHNYCCKUX PCAKIUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb JEATENBHOCTH Ha OCHOBE CaMOAaHAaIN3a U CAMOOLICHKHU.
NPEAMETHBIE PE3YJIbTATbBI
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[IpeamerHbIe pe3yabTaTHl OCBOCHMS IPOrPaMMBbI 110 XMMHUHU Ha yriyOJE€HHOM ypOBHE Ha YPOBHE CPEIHEro
ob1ero oopa3oBaHusl BKIIIOYAIOT CrequduIecKue sl yaeOHOro npeaMera « XUMUs» HaydHbIe 3HAHUS, YMEHUS U
CHOCOOBI AEHCTBHI 110 OCBOCHHIO, HHTEPIPETALINH U IIPE0OPa30BAHUIO 3HAHHUMN, BUIBI JEATEIHHOCTH 110 MO yICHUIO
HOBOT'O 3HAHUS WM NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX Y4eOHBIX CHUTyallMsX, a TakKe B PEATbHBIX YKHM3HEHHBIX
CUTyallUsX, CBS3aHHBIX C XUMHEH. B mporpamme mo XuMuM HpeAMETHBIE PE3YNbTaThl NMPEACTaBJIEHBI IO TOAaM
H3Yy4EHUsl.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUsD OTPaXKaroT:

c(OpMHUPOBAHHOCTH TPEJCTaBICHUI: O MECTE€ M 3HAYEHHH OPTaHUYECKOH XMMHUH B CHCTEME €CTECTBEHHBIX
HayK ¥ e€ ponu B OOECHEYeHWH YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA B PEIICHUHM MPOOJEM SKOJIOTHYECKOH,
SHEPreTUYeCKOH M NHIIEBOH OE30IMacHOCTH, B Pa3BUTHM MEAMIMHBI, CO3JAaHMM HOBBIX MaTEPHAIOB, HOBBIX
WCTOYHHMKOB SHEPTHH, B 00ECIICUCHNH PALMOHAIBLHOIO MPUPOAOINIONB30BaHNs, B (DOPMHUPOBAHUK MHPOBO33PEHHUS H
001Iel KyJIbTYphI YeJIOBeKa, a TaK)Ke IKOJIOTMYECKH 000CHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U IPUPOTHOM
cpexne;

BJIa/IeHUE CUCTEMON XMMHMYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE MOHATHS — XUMUYECKUI
JJIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs 00O0JOYKa aToMa, S-, p-, d-aTOMHbIe OpOMTalM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMSI aToMa, TMOpUAn3alys aTOMHBIX OpOWTajel, MOH, MOJIEKyJa, BaJIEHTHOCTh, DJIEKTPOOTPUIATENLHOCTS,
CTENeHb OKHUCJICHHWS, XMMHYecKasi CBs3b, MOJb, MOJSIpHas Macca, MOJSPHBI O0BEM, YIJIEPOAHBIA CKeJeT,
(yHKIMOHABHAS TPYIINA, PaJuKai, CTPYKTYpHbIe (hOpMYIbI (pa3BEPHYThIE, COKpAIEHHbIE, CKEJIETHBIE), H30MEPHS
CTPYKTYpHasi U MPOCTPAHCTBEHHAas (T€OMETpHUYEcKasl, ONTHYECKas), U30MEpPbI, TOMOJIOTUYECKUIN Psifl, TOMOJIOTH,
YTJIEBOAOPO/IbI, KUCIOPOJ- M a30TCOAEPXKAle OpPraHUYECKUE COEOUHEHUs, MOHOMEp, NOJIMMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMsI; TEOpUH, 3aKOHBI (mepuommueckuii 3akoH [[. Y. MenzaeneeBa, Teopus
CTpOeHHus1 opraHudeckux BemiecTB A. M. ByriepoBa, 3akoH cOXpaHEHHs MacChl BELECTB, 3aKOH COXPAaHEHUS U
MNpeBpali€Hud SHEPTUM 1HpPU XUMHUYCCKUX pCaKLII/IﬂX), 3aKOHOMCPHOCTH, CHUMBOJIMYECKHI  SI3BIK XHUMHH,
MHUPOBO33PCHYCCKUC 3HAHMA, JIC)KAIIUE B OCHOBE IMOHMMAHWUA MPUIMHHOCTH U CUCTEMHOCTH XUMHNUYCCKUX ﬂBJ’ICHHﬁ;
MIPE/ICTABICHUS O MEXaHU3MAaX XUMHYECKUX PEAKIMH, TEPMOIUHAMUYECKUX ¥ KHHETUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHMS, O B3aUMHOM BIIMSHHU aTOMOB M TPYIII aTOMOB B MOJIEKyJax (MHAYKTUBHBIA ¥ ME30MEPHBII 3 (EKThI,
opuentantel 1 u Il poma); ¢akrTomornueckue cBelEHUs O CBOMCTBaX, COCTaBe, MOJIYYEHHMH W 0O€30MacHOM
UCIIONB30BAaHUN BAXKHEHIINX OPraHWYECKHX BEIIECTB B OBITY M NPAKTUYECKOH IESTeIbHOCTH YeNIOBEeKa, OOMIMX
HaY4YHBIX NPUHIMIIAX XUMUYECKOT0 IPOU3BOACTBA (Ha IpUMeEpe MPOU3BOJCTBA METaHOMa, IIepepaboTKu HeTH);

copMUPOBAHHOCTH YMEHHUIl: BBIABIATH XapaKTEPHbIC MPU3HAKU MOHATHH, YCTAHABIUBATh UX B3aUMOCBS3b,
UCTIONB30BaTh COOTBETCTBYIOIIME TOHATHS IIPU ONHMCAHWM COCTaBa, CTPOCHHST M CBOWCTB OpPTraHUYECKUX
COCTUHEHUM;

c(OpMHUPOBAHHOCTH YMEHUIL:

HCTIONB30BaTh XUMHYECKYIO CHUMBOJIMKY JJIsI COCTABJIEHHS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (hOPMYIT OPraHMYECKHX BEILECTB;

COCTaBJIATh ypPaBHEHUS XHMHUYECKHX pEaKUMi M  packpplBaTh HX CYIIHOCTb: OKHCIHMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKINI IOCPEICTBOM COCTaBJICHHS IEKTPOHHOTO OanaHca 3THX peakui, peakui HOHHOTO
oOMeHa ITyTéM COCTaBIICHHS UX MONHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

M3TOTaBIMBAaTh MOJEIN MOJEKYJI OpraHWYECKHX BEUIECTB M WUIIOCTPAIMA HX XUMHYECKOrOo |
MIPOCTPAHCTBEHHOI'O CTPOCHUST;

c(OpMHPOBAHHOCTh YMEHHUII: YCTAaHABIMBATH NPUHAJICKHOCTh U3yYECHHBIX OPTaHUYECKUX BEILECTB MO MX
COCTaBy M CTPOEHHIO K OIPEAENEHHOMY KiIaccy/TpylIle COSNMHEHHUH, NaBaTh UM Ha3BaHMS IO CHCTEMATHYECKOH
Homenknarype (IUPAC) u mpuBOAuTH TpMBHANBbHBIE HA3BAHWS JUIS OTACIBHBIX NPEICTABUTENEH OpraHMYECKHX
BEIIECTB (3TUIICH, ALETHIICH, TOJYOJ, TIINIEPHH, 3THICHIIHKOIb, (eHOT, (OpMabAEIUA, alleTaabAerusl, aleToH,
MypaBbHHAs KHCIOTa, YKCYCHAsl KHCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHHOBAS! KWCIIOTHI, TJIMIMH, AJIAHWH,
ManbTOo3a, (PPYKTO3a, AHWIMH, AUBUHMI, U30IPEH, XJIOPOIPEH, CTUPOI U APYTHE);

Cc(OPMHPOBAHHOCT YMEHHS ONPEAENATh BHA XHMHYECKOH CBA3M B OPTAaHMYECKUX COCIMHCHMIX
(KoBaJIeHTHAsI M HOHHAs CBSI3b, G- U TM-CBSI3b, BOJOPOIHAS CBA3D);

cOpMHPOBAHHOCTh yYMEHHS NPHUMEHITH IONOKEHHS TEOPUH CTPOCHHUS OpraHmdeckwx BemiecTB A. M.
BytnepoBa juist 00BsICHEHHSI 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBA U CTPOCHNS;

c(OpMHUPOBAHHOCT YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHME, (U3MUECKHE W XUMHYECKHE CBOMCTBa
TUNWYHBIX IPEICTABUTENECH pa3IHUYHBIX KIACCOB OpPraHWYECKHX BEHIECTB: ANKAHOB, LUKIOAIKAHOB, AJKEHOB,
QJIKaJMEHOB, AJKWHOB, apOMAaTHYECKHX YIJIEBOJOPONIOB, CIHPTOB, AlIbAETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT,
TIPOCTBIX U CIIOXKHBIX 3(pHUPOB, JKUPOB, HUTPOCOSANHEHNH ¥ aMUHOB, aMHHOKHCIIOT, OEIIKOB, YIJIeBOJOB (MOHO-, -
U TIONMCAaXapHioB), WUIIOCTPHPOBATh TE€HETHUECKYIO CBSI3b MEXKIY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIINX
XMMHUYECKHX PEAKIU C NCIIOIb30BAaHNEM CTPYKTYPHBIX (hOPMYIT;
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c(OpMHPOBAHHOCT, yMEHMS MOATBEPXIaThb HAa KOHKPETHBIX IpHMEpax XapakTep 3aBHCHMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPTraHWYECKHX COEAMHEHHWH OT KPaTHOCTH M THIIA KOBAJIIEHTHOH CBS3U (G- M T-CBSI3H),
B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh MCTOYHHKH YTIEBOIOPOIHOTO CHIPbs (HE(TH, MPUPOTHBIH
ras, yroiib), CIiocoObl €ro MepepadoTKH 1 MPAKTUYECKOE TPUMEHEHNE MTPOTYKTOB MepepadoTKy;

C(OPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOM 3HAaHMH O €CTECTBEHHO-HAYYHBIX METO/NaX IO3HaHUS —
HaOJIOICHNH, N3MEPEHNH, MOJICIIUPOBAHUH, SKCIIEPUMEHTE (pealbHOM M MBICIIEHHOM) W YMEHHMS IIPUMEHSTH 3TH
3HAHHUS;

C(OPMHUPOBAHHOCTh YMEHUSI NPUMEHSATh OCHOBHBIE OIEPALMM MBICIUTENBHON AESTEIBHOCTH — aHajIu3 U
CHHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alINIo, BhISIBIICHHE PUYNHHO-CIIEACTBEHHBIX CBS3EH — ISl M3ydeHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIHH;

COPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBS3b XWMHYECKHX 3HAHUA C TOHATHSAMU |
TIPE/ICTABICHUSIMHA JIPYTHX €CTECTBEHHO-HAy4HBIX IPEIMETOB Uil Oojiee OCO3HAHHOTO TOHMMAaHHS CYIIHOCTH
MaTEepHAIBLHOIO €IUHCTBA MHUpA, MCIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHMYECKOW XUMHHU Ul OOBSICHEHUS U
MIPOTHO3UPOBAHHUS SBJICHUI, HUMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OpMHUPOBAHHOCTh YMEHHIA: MPOBOJAMUTH PACUYETHI 110 XUMHUECKUM (popMyrnaM M ypaBHEHHSIM XUMHYECKUX
peakimii ¢ HWCMONBb30BaHUEM (PM3MUCCKMX BeMMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEINECTBA),
XapaKTepU3yIOIINX BEIIeCTBa C KOJIMYECTBEHHOH CTOPOHBI: pacy€rbl MO HAXOKAECHHIO XMMHYECKOH (opMyIbl
BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JIOJSIM XMMUYECKHUX O3JIEMEHTOB, MPOAYKTaM CropaHus, IJIOTHOCTU
ra3000pa3HbIX BEIIECTB;

CcOpMHUPOBAHHOCTh YMEHHH: MPOTHO3UPOBATH, AHATU3UPOBATh M OLIEHWBATh C IMO3MILHUHA JKOJIOrHMYECKON
0€30MacHOCTH TOCIENCTBUSI OBITOBOM M MPOMU3BOJICTBEHHOM JEATEILHOCTH YeJlOBeKa, CBA3aHHOW ¢ mepepaboTKon
BCIICCTB, HCIOJb30BATh IIONYYCHHBIC 3HAHUA I TIPUHATUS TPAaMOTHBIX peIJ_IeHI/Iﬁ npo6neM B CHUTyalu#iX,
CBSI3aHHBIX C XUMMEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHHPOBATh M TPOBOIUTh XHMHUYCCKHH 3KCIICPUMEHT
(nonyquI/Ie U U3Yy4YCHUEC CBOMCTB OPraHNYCCKUX BELICCTB, KAaYCCTBCHHBIC PEAKIUHN YIJIEBOAOPOAOB PA3TUIHBIX
KJIAaCCOB M  KHUCJIOPOJCONEpPIKALIMX OPraHW4YeCKUX BEIIECTB, pELICHHE 3KCIHCPHUMEHTAIbHBIX 334ad 110
Paclo3HABaHUIO OPraHMYECKUX BEIIECTB) C COOJIIOACHHMEM MpaBWil OE30MacHOro OOpalleHHs C BELIeCTBAMH H
n1a00paTopHBIM  000pyHOBaHKHEM, (OpMYIMpPOBaTH LieNib HMCCIEAOBAHUS, MPEACTABIATh B pa3iudHON (popme
Ppe3yNbTaThl HKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

Cc(OpPMHUPOBAHHOCTH YMEHHUI:

coOmoaaTh MpaBuila SKOJOTMYECKU IEIeCO00Pa3HOro MOBeNeHHsS B OBITY U TPYIOBOH HEATENbHOCTH B
LIEJISIX COXPAHEHUS CBOETO 3[10POBbsI, OKPYKAOLIEH IPUPOSHON Cpellbl U JOCTHXKEHHS €€ YCTOMUMBOI O Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOro NEHCTBUS Ha XHMBbIE OPTaHU3MBI ONPEICNEHHBIX OPraHMYeCKUX
BEIIECTB, MOHUMAs cMbICT TiokazaTens [TJIK;

aHAIN3UPOBATH 1IE1ECO00Pa3HOCTh NMPUMEHEHHS OPraHMYECKUX BEIIECTB B IPOMBIIIIEHHOCTH U B OBITY C
TOYKH 3PEHUS] COOTHOIIEHUSI PUCK-TI0JTb3a;

cOpMUPOBAHHOCTE YMEHUH: OCYIIECTBIATH LIEJNCHANPABICHHBI MOUCK XUMHYECKOW HH(OpPManuu B
Pa3IMYHBIX UCTOYHUKAX (HaydHas M ydeOHO-HaydHas JIMTepaTypa, CPeACTBAa MacCOBOH MH(popManud, MHTEepHET N
Jpyrue), KPUTHYECKH aHAIM3HPOBaTh XHMHUECKYI0O HHGpOpMaImioo, mepepabaTeiBaTh €€ W HCIONB30BATh B
COOTBETCTBHUH C IOCTABJICHHON YIeOHOI 3a1aueii.

11 KJIACC

[IpeamerHbIe pe3ynbTaThl OCBOCHHS Kypca «O0IIast 1 HeOpraHU4ecKast XUMIsD» OTPaKaroT:

c(OpMHUPOBAHHOCTH MPEACTABICHUNA: O MATEPHAIBHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSX M IT03HABAEMOCTH
SIBICHUM TPUPOIBI, O MECTe M 3HAYCHHHM XHMHH B CHCTEME ECTECTBEHHBIX HayK M €€ pomu B 00ecHedeHuH
YCTOHYMBOI'O pa3BHUTHS, B PEIICHUH IMPOOJIEM SKOJOTHYCCKOW, HHEPTeTHYECKOW W THUIIEBOW OE30MacHOCTH, B
Pa3BUTHH MEIMIMHBI, CO3JAHUHM HOBBIX MAaTEpPHAaJIOB, HOBBIX NCTOYHHKOB YHEPTHH, B 0OCCIICUCHUN PALIOHAIBHOTO
MIPUPOJONIONB30BaHNS, B ()OPMHUPOBAHUN MHPOBO33PEHUS] W OOIIEH KyJIBTYPhl YEIOBEKA, a TaKKe KOJIOTHYECKH
000CHOBaHHOT'O OTHOIIEHNUS K CBOEMY 3/10POBBIO M IPUPOIHOH Cpese;

BJIQJICHUE CUCTEMON XUMHWIECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIONATAONINE TIOHATHS — XUMUYECKHN
JIEMEHT, aTOM, SAPO ATOMa, W3OTOIMBI, HJEKTPOHHAsT 000IOYKa aToMa, s-, p-, d-aTOMHBIE OpOMTaNM, OCHOBHOE U
BO30YXIEHHOE COCTOSIHUSI aTOMa, THOpPHIM3alMsl AaTOMHBIX oOpOWTaned, WOH, MOJEKyda, BaJICHTHOCTH,
JIEKTPOOTPUIIATEIEHOCTD, CTENEHb OKWCICHHS, XHMHUYECKas CBs3b (KOBAJCHTHAs, HOHHAs, MeTaJuTMdecKas,
BOJIOPOZIHAs), KpPUCTAIIIMYECKasi pemeETka, XHUMHWYECKas pPEakis, pPacTBOp, JJIEKTPOIHTHI, HEIEKTPOIHUTEI,
JIEKTPONNTHYECKAs AUCCONNAIINS, CTETIEHb JUCCOMAIINH, BOAOPOIHbIN OKA3aTeNb, OKUCIUTENb, BOCCTAHOBHUTEIIb,
TemI0BOH 3(P(PEKT XMMHUECKOH peakluH, CKOPOCTh XMMHYECKOH pEeaKInH, XMMHUYECKOe paBHOBECHE; TEOPHH U
3aKOHBI (TEOPHS JEKTPOIUTHIECKON AMCCOonManuy, nepuoandeckiit 3akon J[.J1. MenneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHCHUsS W TPEBPAILCHUS SHEPTHH NPH XMMHUYECKHX DPEaKIMAX, 3aKOH IMOCTOSHCTBA
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CcOCTaBa  BEIIECTB, 3aKOH JCHCTBYIONIMX  MacC), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH  S3BIK  XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIUE B OCHOBE IIOHUMAHUS IPUUNHHOCTU ¥ CUCTEMHOCTH XUMHUECKUX SIBIICHU;
COBpPEMEHHBIE IIPEJCTABICHUS O CTPOCHUHU BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM W HaJAMOJEKYISPHOM
YPOBHSIX; MpPEACTABICHUS O MEXaHM3MaxX XUMHUYECKHX pEaKUud, TEepMOAMHAMHUYECKMX U KHHETUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHHs, O XUMHUYECKOM PpaBHOBECHH, pacTBOpax M JAUCIEPCHBIX CUCTEMAx;
(aKTONMIOrMYECKHE CBEIECHUS O CBOWCTBAaX, COCTaBE, IOJIYYEHHMH M OE€30MIaCHOM WCIIOJIb30BAHWM Ba)KHEHIINX
HEOpraHWYECKHX BEUIECTB B OBITYy M TPAKTUYECKOH AEATEIbHOCTH YeJIOBEeKa, OOMMX HAayYHBIX HPUHIUIIAX
XUMHMYECKOT O POU3BOJICTBA;

Cc(OpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTepPHbIEC MPHU3HAKM MOHATHH, YCTaHABIMBATH UX B3aHMMOCBSI3b,
HCTIONB30BaTh COOTBETCTBYIOIINE MOHATHS IIPU OMMCAHUN HEOPIaHNYECKHX BEILECTB U UX MPEBpAIICHUI];

Cc(OpPMHUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISl COCTaBJICHHS (OPMYJ BEIIECTB U
ypaBHEHHH XHMHYECKHX peakuuid, cucremarndeckylo HomeHknatypy (IUPAC) u TpuBHanbHBIE Ha3BaHMS
OTJENIBHBIX BEIECTB;

Cc(OPMHUPOBAHHOCTh YMEHHUS OIPEAEISITh BaJEHTHOCTh M CTEIEHb OKUCICHUS XUMHYECKHX 3JEMEHTOB B
COGAMHEHMSX, BUJA XUMHMYECKOM CBsS3M (KOBaJIEHTHas, WOHHAs, MeETaJUIMYecKas, BOJOPOAHAs), THII
KpPHUCTAJNTNYECKON PEeIETKH KOHKPETHOTO BEI[ECTBA;

Cc(OpPMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BU/Ia XMMHUYECKOH CBSI3M M THUIIA
KPHUCTAJUTMUECKOH peléTKH, OOMEHHBIH U IOHOPHO-aKIENITOPHBIA MEXaHN3Mbl 00pPa30BaHUs KOBAJICHTHOH CBSI3H;

c(OpMHUPOBAHHOCTh YMEHHI: KIacCH(UIMPOBATh: HEOPraHUYECKUE BEIECTBA 110 UX COCTaBy, XUMHUYECKHE
peaKkuuy Mo pasIM4yHbIM MpU3HAKaM (YUCIYy M COCTABY PEarupylolIMX BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu,
U3MEHEHHUIO CTEIeHEl OKUCIIEHHUS DIIEMEHTOB, OOpPaTHMOCTH, YYaCTHIO KaTaln3aTopa U JIPyrue); CaMOCTOSTEIbHO
BBI6I/IpaTb OCHOBAHUA U KPUTEPUHN IJIA Knaccmbmcaunn N3y4Jac€MbIX BCUIECTB U XUMHUYECKUX peakunﬁ;

c(OPMHPOBAHHOCTh YMEHHS paCKphIBaTh CMBICI mepuomuueckoro 3akoHa JI. WM. MenngeneeBa u
JIEMOHCTPHPOBATH €r0 CHCTEMaTH3UPYIOIIYIO, OOBSICHUTENBHYIO M MPOrHOCTUYECKYIO (DYHKIINY;

CcOpMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB XHMHYECKUX
3JIEMEHTOB IepBoro—4erséproro nepuonos llepuomnueckoit cucrems! [[.M. Menneneea, uCnonb3ys NOHATHSA
«QHEPIreTHYECKHE YPOBHM», «IHEPreTHYECKHEe IOIYPOBHH», «S-, p-, d-aTOMHBIe OpOHMTaIM», «OCHOBHOE H
BO30Y)KAEHHOE PHEPIeTHYECKHE COCTOSHHUS aTOMay; OOBSACHATH 3aKOHOMEPHOCTH N3MEHEHUS CBOHCTB XMUMHYECKHX
3JIEMEHTOB M MX COEIMHEHUM 1o nepuoaaM u rpynnam llepuonmueckoit cucremsl J[. 1. MenneneeBa, BajJleHTHbIE
BO3MO)KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX 3JIEKTPOHHBIX 000I0YEK;

copMUPOBAHHOCTH YMEHHMIl: XapaKTepu3oBaTh (ONMMCHIBATH) OOIIME XHUMHYCCKHE CBOHCTBA BEILECCTB
Pa3IUYHBIX KJIACCOB, IIOATBEPKAATH CYLIECTBOBAHUE TE€HETHUECKON CBSI3U MEXy HEOPTaHUYECKUMH BEILECTBAMH C
TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIIMIA;

cOpMUPOBAHHOCTE YMEHHUS PpaCKpbIBaTh CYIIHOCTh: OKUCIHMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKIMH
TIOCPEIICTBOM COCTABJICHHUSI HJIEKTPOHHOro OajlaHca 3TUX PeaKkUuid; peakiuii HOHHOTO OOMeHa IyTEM COCTaBJICHUS
UX TIONHBIX M COKPAIIEHHBIX HMOHHBIX YPaBHEHHIi; PEaKIMi THAPOIN3a; peaKknuil KOMIUIeKcooOpa3zoBaHMs (Ha
IIpUMepe THAPOKCOKOMITIEKCOB IIMHKA U alIIOMUHHA);

copMUPOBaHHOCTE YMEHUS OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS XMMHUYECKUX PEaKLUi ¢ y4€ToM HX
JHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHHUs CKOPOCTH XHMHMYECKOH DPEaKIMH B 3aBHUCHUMOCTH OT
pasNUYHBIX (aKTOpPOB, a TaKkKe XapaKTep CMEMICHHWsS XHMHYECKOrO PaBHOBECHS IIOJ BIHMSHHEM BHEIIHHUX
Bo3zaeticTeuii (mpuHnmI Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHIECKUE PEAKIUH, JEKAIINE B OCHOBE IPOMBIIIIIEHHOTO
TIOTYYEHHsI CEPHOM KHMCIIOThI, aMMHaKa, OOIIHEe HaydHbIE IPUHINIBI XUMHYECKUX NPOM3BOACTB; IIEIECO00Pa3HOCTD
MIPUMEHEHNSI HEOPTaHUIECKUX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C TOYKH 3PEHHUS] COOTHOILIEHHUS PUCK-TI0Tb33;

c()OpMHUPOBAHHOCTh BIIQJACHHUSA CHCTEMOW 3HAHMM O METOJAaX HAYYHOIrO IO3HAHWS SIBICHWH NPHPOIBI —
HaOMIONEHNE, W3MEpPEHHE, MOJACINPOBAHUE, OKCIEPHUMEHT (peaJbHbIi W MBICICHHBIH), WCIONBb3yeMbIX B
€CTECTBEHHBIX HayKaX, YMEHHUs INPHMEHITH 3TH 3HAHUS MPH SKCIIEPHUMEHTAIBHOM HCCIIEAOBAaHUM BEIECTB U JUIA
OOBACHEHUS] XMMHUYECKHX SIBICHHH, MMEIONIMX MECTO B TNPHPOAE, MPAKTHIECKOW NEATEIBHOCTH YENOBEKa U B
MIOBCEIHEBHOM KU3HU;

c(OpMHUPOBAHHOCTh YMEHUSI BBISIBIISITH B3aNMOCBSI3b XUMHUECKUX 3HAHMH C TIOHATHSMH U MPEACTABICHUSIMA
JPYTUX €CTECTBEHHO-HAYYHBIX ITPEAMETOB JUTA O0Niee 0OCO3HAHHOTO TOHUMaHMSI MaTepHaIbHOTO €TMHCTBA MUPA;

c(OpMHPOBAHHOCTH YMEHHS MPOBOJUTH PACUETHI: C NCTIOIB30BAHUEM TIOHATHH «MaccoBasi I0JIs BEIIECTBA B
pacTBOpe» M «MOJSpHas KOHLEHTPAIWs»; MAacChl BEHIECTBA WM 00BEMA rasa MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce MWIM O00bEMY OIHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3(QeKTa peaxiuy;
3HAYECHUSI BOJOPOJHOrO MOKA3aTelsl PACTBOPOB KHUCIOT U MIETOYEH ¢ M3BECTHOM CTENEHBIO NUCCOLUALMH; MACChI
(oOBEMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 MCXOAHBIX BEIIECTB /JAHO B BHAE PAacTBOpa C
OTIpeIeTIEHHON MaCCOBOM /0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE (MMEET MPHUMECH); JOIH BBIXOZA
MIPOYKTa PeakLiH; 0ObEMHBIX OTHOIICHUH T'a30B;
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c(OpMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIBFHO IUIAHMPOBATh W MPOBOJIUTH XHMHUYECKHUH 3KCIEPHMEHT
(poBeneHne peakiMii MOHHOrO OOMEHa, TONTBEPKACHHE KadyeCTBEHHOI'O COCTaBa HEOPTraHWYECKHX BEIIECTB,
OIIpeJIeJIeHHE CPEe/Ibl PACTBOPOB BEIIECTB C ITOMOIIBI0 MHIMKATOPOB, M3yUEHHE BIIMSHUS Pa3INYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHUYECKOH PEaKlH, PelIeHne SKCIIEpUMEHTAIBHBIX 3a/1a4d 1o temMaMm «Mertamuie» u «Hemerams») ¢
co0iToieHreM TpaBuil 0e30IacHOro oOpalleH s ¢ BEmecTBaMH 1 1abopaTOpHBIM 000pyI0BaHHEM, (opMyIHpOBaATH
LIeTTb MCCIIEIOBAHMS, TPEJICTABIATh B Pa3IMUHON (hopMe pe3yiabTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U OLEHUBATH
UX JOCTOBEPHOCTD;

cOpMHUPOBAHHOCTh YMEHUI: COOJIO/ATh MPaBWIIa TOJIB30BaHUS XMMHUUYECKOH MOCYHIOH M J1abopaTOpHBIM
o0opy/noBaHuEM, OOpalmieHUs ¢ BEHIECTBAMU B COOTBETCTBHUHM C MHCTPYKIHMSMH I10 BBIOJHEHHIO J1a0OpaTOPHBIX
XMMHUYECKHX OIBITOB, SKOJOTMYECKH I1e1eco00pasHOro MOBEACHHS B OBITY M TPYHOBOH AEATEIBHOCTH B IIEIAX
COXpaHEHHs] CBOETO 3JI0POBbS, OKPY)KAaIOIIEH MNpPUPOMHON cpelpl M JOCTIDKEHHS €€ yCTOHYMBOTrO pa3BUTHS,
0CO3HaBaTh OIACHOCTh TOKCHYECKOr'o JEHCTBUS Ha KMBbIE OPIaHU3MBI OIpEICIEHHBIX HEOPTaHWYEeCKUX BEILECTB,
noHumas cmbici nokasarens [1J1K;

C(OPMHUPOBAHHOCTh YMEHHH: OCYLIECTBIISATH IIEJCHANPABICHHBI TONCK XWMHYECKOH HH(pOpPMalyd B
pa3IMYHBIX UCTOYHHUKAX (HaydyHas W ydeOHO-Hay4dHas JIMTEepaTypa, cpeicTBa MaccoBol mH(popmanuu, MHTEpHET 1
Jpyrue), KPUTHYECKH aHaJM3MpOBaTh XHMHUYECKY0 HH(pOpMaIuoo, mepepadaTbiBaTh €€ W UCIONb30BaTh B
COOTBETCTBHH C ITOCTAaBJICHHON yueOHOH 3a/1aueii.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHS OPTAaHMYECKHX coeqnHeHU A. M 8 bubmorexa OK
' P P A o https://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
51 [IpenenbHbIe YrIeBOOPOABI — AJKAHBIL, 5 bubnuorexa [IOK
' HUKJIOATKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
) AJIKaJIME€HbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHYCCKHE YIIICBOJOPO/EI (apeHED) https://m.edsoo.ru/d69df650
24 [IpupoHbIE UCTOUHUKH YTIIEBOJIOPOJIOB U HX 4 bubnunorexa [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2. r 4 1
> AIOTCHIPOUSBOHBIC YIICBOOPOAOB https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHUs
3.1 Cnuptel. Genon 11 1 bubnmoreka [JOK
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https://m.edsoo.ru/d69df650

KapOoHuIbHBIC COSTUHEHUS: AJTbJICTUIBI U

bu6mmoreka [{OK
2 .K . 21
3 keroHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE hitps-//m.edsoo.ru/d69df630
a¢upsl. XKups
bubmmoreka [{OK
33 YraeRoTs ) https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 bubmorera [IOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3znen 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 BricokoMoneKkysipHbIe COEMHEHUS 6 Bubmmorexa [JOK
' YUP A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3aeioB H TEM uudpoBLIe
Ne /i P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprnoanuecknii 3aKoH
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHIX 9 bubmmorexa [TOK
' proa hitps://m.edsoo.ruw/2dd57124
anemeHToB J. 1. Meneneera
12 Crtpoenue BemniectBa. MHOTOOOpasme 1 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHACCKIE pearttin https://m.edsoo.ru/2dd57124
Hroro no pasgeny 39
Pasznen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
21 Hewerantsl 31 ! 3 https:/m.edsoo.ru/2dd57£24
bu6mmoreka [JOK
2.2 Meraubt 23 ! 2 https:/m.edsoo.ru/2dd57£24
Uroro no pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH
1 Hpe)ICTaBJ'IeHI/Ie 0 ’ 1 bubnmorera [TOK
P https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OPraHunYecKuX
COeqUHEHUN
DNEeKTPOHHOE CTPOEHUE aToMa
nepojia (OCHOBHOE U
2 1}37236p zxél({Hoe COCTOSIHHS) 1 bubmmorexa [OK
v ’ https://m.edsoo.ru/Oce6fddc
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja
XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
bu6mmoreka [JOK
3 MexaHu3Mbl 00pa3oBaHUS 1
. https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3H, CLIOCOOBI
paspbiBa cBsi3ei
Teopus crpoenus
4 OpPraHWYECKUX COCTMHEHU A 1 Bubmmorexa LIOK
p a ) https://m.eds00.ru/9e595cb8
M. bytieposa
Bunbl nzomepun: cTpykrypHas,
5 MIPOCTPAHCTBEHHAS. | bubnuoreka [IOK
DneKTpoHHBIE YPPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
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COEIMHEHUI

[IpencraBnenue o
KJIacCCU(UKAIIUU U

6 crucTeMaTHyecKas bubmorera [JOK
nomenxnarypa (IUPAC) https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OPraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

g CucreMmaruzamus 1 00001eHne bu6moreka [IOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM ps,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MeEpHs, bubmuorexa [JOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJ

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoae. CriocoObl MoTydyeHust bubmmorexa [TOK

https://m.edsoo.ru/259b0asb
Y MMPUMEHEHUE AJIKAHOB
[uknoankansl: o0mas
(dbopmMyna, HOMEHKIATypa U

12 M30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK
CTPOCHUA U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIyYEHUS U
MIPUMEHEHUE

13 Pemenue pacuérHbix 3a1a4 Ha bubnmoreka [JOK
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OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITbI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JJICMEHTOB, BXOISIIUX
B ero cocraB. CuctemaTu3arms
1 000011IeHNe 3HAHUM 110 TEME

https://m.edsoo.ru/bf84d8eb

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas ¥ 1I1C-
TpaHC-U30MEPHS ATTKEHOB
dOu3nvecKrue U XUMUYECKHE
15 cBoiicTBa ankeHOB. [IpaBuio bubmorera [IOK
P https://m.edsoo.ru/21069ccd
MapKkoBHHKOBA
16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
NPUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
[Ipaktuueckas pabota Ne 1 o
17 teMme "llorydeHue 3TUIIEHA U bubmiorexa LOK
v _ https://m.edsoo.ru/0941eed8
W3Yy4YEHUE €ro CBONCTB
Pemenune pacu€tHbIx 3a1a4 Ha
13 OIIpe/IEJICHUE MOJIEKYIISIPHOU bu6mmoreka [JOK
(hopMyITbl OPraHuYECcKOTO https://m.edsoo.ru/e9ea9921
BEIIeCTBA
AJKaJIueHbl: CONPSHKEHHBIE,
19 M30JIMPOBaHHBIE, bu6mmoreka [JOK
KyMYJIMPOBaHHBIE. https://m.edsoo.ru/04298c0a

OcoGeHHOCTH AIIEKTPOHHOTO
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CTPOCHUS

20 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
CONPSKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MmoJTydeHust U bubmmoreka [JOK
IIPUMEHEHHE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJKVHBI: TOMOJIOTHYECKHM P,
oOmras dhopmyia,

22 HOMCHK?;aEyp};, JIEKTPOHHOE U bubnrotexa LIOK

https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII, (pU3nYecKrue CBOMCTBA

23 XUMHUYECKUE CBOMCTBA aJTKMHOB bubmorexa OK

https://m.edsoo0.ru/23493a93

24 KauecTBeHHBIE peakny Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CriocoObl MoTy4eHHS U bubnuoreka [IOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pewrenue 3agay: pacy€rsl 1o

26 YPaBHEHUIO XUMHYECKOM bubmorexa HOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanusa 1 00001IeHne
3HaHUU 1O TeMeE
ApeHbl: TOMOJIOTUYECKUH psI,
oOmas opmyna,

)3 HOMEHKJIATypa. DJIEKTPOHHOE U bubnuoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoJIa,
ux usuveckue cBoiicTBa

29 XHUMHUYECKUE CBOMCTBA aPEHOB! bubnuorexa [IOK
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PCaKkiuu 3aMCUICHUA

https://m.edsoo.ru/a44alae4

30

XHUMHUYECKUE CBOMCTBA APEHOB:
peakuuy MpUCOEIUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bubmmoreka [{OK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHpPOJIA

bubmmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€rHbIx 3a1a4 Ha
OIIpENIETICHUE MOJIEKYIISIPHOMN
(hopMyITBI OPraHNIECKOTO
BEIIECTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoOsl nostydeHus u
MpUMEHEHHE apeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eHeTHYeCKas CBA3b MEKIY
Pa3IMYHBIMU KJIacCaMu
YTJICBOI0POJIOB

35

Pacuétel mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUH.
Cucremaruzanys 1 00o01eHne
3HAHHH 10 TEME

36

[Ipuponnsiii ra3. [lomytHbie
He(TAHBIE a3kl

37

KameHnHbli1 yroJib v poIyKThI
ero nepepaboTKu

bubmuoreka [JOK
https://m.edsoo.ru/69b3398b

38

Hed1b 1 cniocoOsl eé
nepepabotku. [Ipumenenue
MIPOIYKTOB NepepaboTKH HePTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eneTnueckas CBS3b MCKOY
Pa3JIMIHBIMHA KJIaCCaMU

26




yTJIEBOJIOPOJIOB

40

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE
CTpOEHUE; PEaKLUU 3aMELICHUS
rajioresa

bu6mmoreka [{OK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoyen Ha
raJIOTEHIIPOU3BOIHBIE.
B3anmopeiictere
JUTAJIOT€HAIKAHOB C MAarHUEM U
IIUHKOM

42

Cucrtemaruzanusa 1 0000IIeHne
3HAHMUU MO pa3aeny
"Yraesomopoab"

bu6moreka [IOK
https://m.edsoo.ru/20e8922

43

KonTtponsHas padoTa o reme
"Yraesomopoas"

bu6mmoreka [IOK
https://m.eds00.ru/95¢9e¢298

44

[IpenenbHbIe 0THOATOMHBIE
CHUPTHI: TOMOJIOTHYECKUM psi,
obmas Gopmysa, CTpOCHUE
MOJIEKYI, U30MEepHs,
HOMEHKJIATypa,
knaccudukanuys, puznueckue
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XMUMHYECKHE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edsoo.ru/26ee34fe

46

Crioco6bl mostyueHust u
IPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/484100000000000
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[IpocTsie 3¢upsr:
HOMEHKJIATypa M U30Mepus,

bubmuoreka [JOK

47 0COOCHHOCTH (PU3NICCKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbI€ CIIUPTHI:

43 STUJICHTJIMKOJIb U TJIMLEPUH, UX bubnuorexa [JOK
(uznueckue 1 XuMU4ecKHue https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX bubmmorexa [JOK

https://m.edsoo.ru/d12e567d
CITUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (hm3uvecKue CBOMCTBA. bubmorexa OK
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH peHOIIa
. bu6mmoreka [IOK

31 XUMHHCCKHE CBOHCTBA (peHONa https://m.edsoo.ru/037ca5f9

5 CriocoObl MoTy4eHHS U bubnuoreka [JOK
npuMeHeHnue perosa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padora Ne 2.

53 Pemienue skcriepuMeHTaIbHBIX bubnunorexa [JOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
henonnr"

54 Cucremaru3anus 1 0000IICHUE bubmuoreka [JOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
AnbAETUIbl U KETOHBI:

55 3IIEKTPOHHOE CTPOCHUE bubnunoreka [JOK

KapOOHWJIBHOU TPYIIIHI;
TOMOJIOTHYECKHUE PSbI, 0011ast

https://m.edsoo.ru/b139beaa
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dbopmyna, uzomepus u
HOMEHKJIaTypa

AJH)I[CFI/IZ[I)I 1 KE€TOHBI:

56 (u3HUecKre CBOMCTBA; PEaKIuu bubmorexa HOK
P https://m.edsoo.ru/c887425¢c
MIPUCOEAMHEHUS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIIUN bubnmorexa LHOK
p https://m.edsoo.ru/a393baa9
ANIBIETUI0B U KETOHOB
53 CriocoOsI moTydeHust bubmuorexa [JOK
aIbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MpPEAEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KUCIIOT, UX bubmorexa HOK
P o7 https://m.edsoo.ru/700cc87b
(bu3uvecKue cBOMCTBA
XHUMHYeCKHE CBOMCTBA
bu6mmoreka [JOK
61 MpEeACIIbHBIX 0JTHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOUCTB
& MYpPaBbUHOMN KHUCIIOTBHI. bubnuorexa [IOK
Msoroo6pa3sue kapO0HOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OCco0EHHOCTH CBOMCTB:
63 HETpeAeNbHbIX U bu6mmoreka [JOK

apoOMaTUYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,

https://m.edsoo.ru/83a08773

29




THJIPOKCUKAPOOHOBBIX KHCIOT.
[IpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHATHE O IPOU3BOIHBIX

bu6mmoreka [{OK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObl nostyueHust u

65 MIpUMEHEHHE KapOOHOBBIX brbmmorexa [TOK

https://m.edsoo.ru/7c¢065¢9d
KHUCJIOT
CrnosxHble 3(upbl:

66 TOMOJIOTUYECKHUH psJl, oOras bu6moreka [IOK
dbopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
cBolicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMUYECKOU

68 peakuuu, Ha ONpEeACIICHUE
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHUYECKOI0 BEIECTBA
[IpakTuueckas pabora Ne 3.

69 Pemenue skcnepuMeHTanbHbIX bubnunoreka [JOK
3ama4 1o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KucHoThl. CroxxHble 3pHUphI"

Kupsl: ctpoenue, puznueckue
70 u XIl/IjMI/I‘IefKI/Ie CB,O(I‘/'II)CTBa bubmmorexa [TOK
https://m.edsoo.ru/al9¢5b98
(rumponus)
71 OcobOeHHOCTH CBOMCTB JKHUPOB, bubnmoreka [JOK

COJACPpKAIUX OCTATKH

https://m.edsoo.ru/b0331922
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HEIPEICIIbHBIX JKUPHBIX
KHUCIIOT. JKupsl B pupoie

MbL1a KaKk COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, HX

72 Mororiee aeiicteue. [lorstue o bubmorexa HOK
https://m.edsoo.ru/3¢566565
CHHTETHYCCKHX MOFOITHUX
cpencrax (CMC)
I'eneTnueckas cBsI3b
73 YIJIEBOJIOPOJIOB U bubnuoreka [IOK
KHCJIOPOACOAEPKAIIUX https://m.edso00.ru/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEaKIni
75 CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa
76 YTJIEBOJIOB U KJIacCU(pUKAITUS bubnuoreka [JOK
yII€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693a1l
ToJIMCaxapu bl )
Momnocaxapuapl: Gpuznyeckue
77 CBOMCTBA U HaXOXICHUE B bubmnorexa [IOK
https://m.edsoo.ru/b4bdda2d
npupoje
[IpuMeHeHue IrioKo3sl, €€
73 SHAYCHIE B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACITEIIbHOCTH OpraHru3ma
Jucaxapupl: caxapo3sa, Bu6miorexa IOK
79 MaJIbTO3a U JIAKTO3a.

Haxosxnenue B npupone u

https://m.edsoo.ru/eb0384e7
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INPUMCHCHUC ACaXapua0B

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYecKre u

bu6mmoreka [{OK

80
XHMHUYCCKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE
31 [TonsiTHE 006 UCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edsoo0.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha
2 OIpeeIeHUE JIOJIM BhIX0O/1a bu6moreka [IOK
NPOAYKTA PEAKIAU OT https://m.edsoo.ru/7fde47ef
TEOPETHIECKH BO3MOYKHOTO
23 CucreMaru3anus 1 0000IeHne bu6moreka [IOK
3HAHUU MO pa3aerny https://m.edsoo.ru/08d4364c
KonTtponsHas padoTa o reme
84 "Kucmopoacoaeprxamye bubmorexa LOK
P P " https://m.edsoo.ru/42c6678e
OPraHM4eCcKHe COCAMHEHHUS
AMUHBL: KJTaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 hopmyna, uzomepus bubmorexa HOK
PMYTIa, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U GU3NYECKue
CBOICTBA
26 XUMHYECKHE CBOMCTBA bubmuorexka [JOK
ann(paTHUECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOCHUE aHUJIMHA,
87 0COOEHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
28 CriocoOsl mosTyueHust u bubnmnoreka [JOK

MNPUMCHCHUC aJ'II/I(I)aTI/I‘-ICCKI/IX

https://m.edsoo.ru/eal38763
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AdMHHOB

AMMHOKHUCIIOTHI: HOMEHKJIATypa
1 u3oMepusi, GU3nIecKre

bu6mmoreka [{OK

89
cBoiictBa. OTAEIbHBIE https://m.edsoo.ru/d1773e80
MPEACTABUTENHN (l-aMUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX
90 OMOJIOTMYECKOE 3HAUYCHUE bubnmorexa LHOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CHHTES U
TUAPOJIN3 TIETITHIOB
01 benku kak nmpupoiHbIe bu6moreka [IOK
TTOJIMMEPBI; CTPYKTYPHI OEITKOB https://m.edso0.ru/429e9899
bu6mmoreka [IOK
92 XUMHUeCKHEe CBOIiCTBA OEIKOB
https://m.edsoo.ru/6237306d
A3oTcoaepkalime
reTePOIMKINYECKUE
93 coennuenns. HykienHoBbIe Eubmorexa HOK
P YR htps://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
OunosiornuecKas pojb
[IpakTuueckas pabora Ne 4.
Pemenune skcniepuMeHTaIbHbBIX
bubmuoreka [JOK
94 3a7a4 110 TeME
" https://m.edsoo.ru/8e3c02d1
AzoTcoaepKaiue
OpraHUYecKue coeTuHeHus"
[IpakTueckas paborta Ne 5.
95 Pemrenne skcnepuMeHTAIBHBIX bubnunoreka [JOK

3aga4 no teMe "Pacro3HaBanue
OPraHUYECKUX COCTUHEHUI"

https://m.edsoo.ru/bde3fdf6
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KonTtposneHas paboTa o teme

bubmuoreka [JOK
96 "AzoTcoepKaiiue 1
Aepatt " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTMHEHUS
OcHOBHBIE TOHATHUSI XUMUHU
BBICOKOMOJICKYJISIPHBIX
97 COCTMHEHU N HyMeI;O bl UX 1 bubmorexa HOK
s s https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEpHU3aIus U
TTOJIMKOHACHCAITUS

08 IInacTmacchl. YTuiauzanus u 1 bu6moreka [IOK
nepepaboTKa IIacTuKa https://m.edso0.ru/82242¢0f
DacToMephl: HaTYpaJbHbBIN

99 CHHTETHYCCKHE Ka n 1 bubmorera [TOK

YR https://m.edsoo.ru/246103ec
Pe3una
Bosokna: HaTypanbHbIE,

100 HUCKYCCTBEHHBIE, | bubnuoreka [IOK
cunretndeckue. [lonumepsl https://m.edsoo.ru/5963a601
CHEIUAaILHOTO HA3HAYCHUS
[IpakTuueckas padota Ne 6.

101 Pemenune skcnepuMeHTaIbHbBIX | bubnuoreka [JOK
3a7a4 1o teme "Pacrno3naBanue https://m.edsoo.ru/3aebd77a
IJ1aCTMacc ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATH3ALIMS

102 U3Y4YEHHOI0 MaTepuaa 1o TeMe | bubnuoreka [IOK
"BbICOKOMOTIEKYIISIPHBIE https://m.edsoo.ru/6a22b1le8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| Atom. CocTaB aTOMHBIX SITIED. | bubmmoreka [{OK
XuMu4eckui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
) CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnuoreka [IOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaecknx 1 bubmuotexa [JOK
AJIEMEHTOB (-, p-, d-, f-3memMeHTHhI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO | bubnuoreka [IOK
aATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(UTYpaluyu aTOMOB
5 BJ'ICMCII;TOB B OCHO];11)-ION}I]II)/I 1 bubamorera LOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
6 DNeKTpOHHBbIC KOH(PUTYpAIIUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3aK0H U
[lepuoanueckas cucteMa XUMUYECKUX
bubnuoreka [JOK
7 anemenToB /. 1. Menaeneena, CBSI3b C 1
N N https://m.eds00.ru/16957c01
COBPEMEHHOU TeopHel CTpOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpyImnam u rnepuojiam

https://m.edsoo.ru/f8468927
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CucreMaruzanus u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIeHTpauus"

? o TeEMe https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MEl

10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Bopoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyasIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€HTHBIE

1 BO3MOYKHOCTH aTOMOB. CBSI3b bubmmoreka [{OK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYIN C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

2 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIVMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BeniecTBa MOJIEKyJISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonaTHe 0 AMCHEPCHBIX CUCTEMAX.

14 [IpencraBienue 0 KOJITOUAHBIX bubnmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE paCTBOPHI: HACBIILICHHBIE U

15 HEHACBIIIEHHbIE, PACTBOPUMOCTb. Bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatsr

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MMOHATHH "MaccoBas A0 bu6mmoreka [JOK

https://m.edsoo.ru/785e0ab4
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13 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuorexa [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema | bubnuoreka [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemecTna.
Mnuoroo0Opasue Bemiect"
Knaccudukanuss XuMuueckux peakiuia
B HEOPTaHMYECKOW U OPraHUYECKON

)1 XUMHH. 3aKOH COXPAHEHUS MacChl bubnuoreka [IOK
BEILECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335cdd2
MIpEBPALIEHUS SHEPTUN ITPU
XUMHUYECKUX PEAKIUAX
Tennossie 3 (HEKThI XUMUUYECKUX

22 peakuuii. Tepmoxummuyeckne bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenus no ypaBHeHUSIM

23 XUMHUUYECKUX PEaKIuil 1 Bubmiorexa OK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHMUYECKOH peaklnu, e€

24 3aBUCHUMOCTH OT Pa3INYHBIX (PAKTOPOB.
Karanus u xaranuzaropsl

25 ['omMoreHHbIe ¥ reTeporeHHbIE PeAKIUn

26 IIpaktuyeckas padora Ne 1 o reme bubnuorexa [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl

37




CKOPOCTh XUMHUYECKON peakiuu"

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bubmmoreka [{OK

27
XHWMHUYECKOE paBHOBECUE https://m.edsoo.ru/30952{9b
[Ipaktuyeckas padora Ne 2 o reme
28 "Bnusiare pa3iInvHbIX (PaKTOPOB HA brbmmorexa [TOK
P P . https:/m.edsoo.ru/3bf34e17
TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS
DNEKTPOTUTHIECKAs JTUCCOIHAIIHSI.
29 CI/IJ‘IBHII))IC U cia0ble 3JIEKTPOTUTHI bubmmorexa [TOK
POJHTEL https:/m.edsoo.ru/5F766bdf
CreneHp nuccoManuu
Honnoe npousseaenue Boapl. Cpena
30 BOJIHBIX :CTBO oB. Boiopo Hbfﬁ bubnmorexa [IOK
g P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokaszatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAOIINE B pacTBOpax Bubnmorexa [IOK
P pactsop https://m.edsoo.ru/09d5a9bd
ANIEKTPOJIUTOB
[IpakTuueckast padota Ne 3 o Teme
32 "XuMHUUECKHE pEeaKIMU B pacTBOpax bubmorexa HOK
P 1 P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
33 eakiuu. Baxueiiyue OKuCIuTe M 1 bubmorexa HOK
PEAKIHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIHN
34 MeTo1 3eKTPOHHOTO (JIEKTOHHO- bubnnorexa [JOK
HMOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEILIECTB https://m.edsoo.ru/93fb97d2
36 Peurenue 3agau pa3nuyHbIX TUIIOB bubmorexa HOK
A1 p https://m.edsoo.ru/5a859d16
37 Pemenue 3ana4 pa3anyHbeIX TUIIOB bubnmoreka [JOK
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https://m.edsoo.ru/5afa265d

18 CucremaTtu3zanus 1 000011eHNE 3HaHUN bubnuorexa [JOK
o Teme "XumMudeckue peaxuuu" https://m.edsoo.ru/c161eb85

19 KonTtposnsHas paboTa o teme | bubmoreka [IOK
"Xumudeckue peakuu" https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Teprouveckoii CUCTEME XUMHUYIECKHX

40 anemenTtoB JI. 1. Menneneena u bubmorera [JOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®u3nYeCKre CBOMCTBA HEMETAIIIOB
AJTOTpOTIUS. HEMETALIOB (Ha IpUMeEpe
41 KHCJIOpoJia, cephl, hochopa u bubmorexa OK
POAd, CEPEL, P https://m.edsoo.ru/ef92c¢91¢
yriiepojaa)

4 Bonopon: nonyaenue, puznueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ 'UIpuIbI https://m.edsoo.ru/0aa8f613
l"anmorensl: HaxXOXEHKUE B IIPUPO/IE,

43 crocoObl MoJTy4eHus, PU3NIECKUe U bubmmorexa [TOK

YHCHITL, hitps://m. eds0o.ru/4e223795
XMUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxunelmue
44 KHCIIOPOICOAEPIKAIINE COCTUHEHHUS bubmmorexa [TOK
p p https://m.edso00.ru/6b3255e6
raJIoreHOB
JlaGopaTopHbIe U IPOMBIIIIIICHHBIE

45 CHIOCOOBI OTYYESHHSI TaJIOTEHOB. bubnunoreka [JOK
IIpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COEIMHEHUI
IIpaktuyeckas pabota Ne 4. Pemenue

bu6nmoreka [JOK
46 AKCMIEPUMEHTABHBIX 3a7a4d 10 TeMe

"["anorexs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIIJIICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47
(du3HUecKre U XUMUICCKUE CBOKCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa u 030Ha

bubmmorexa [{OK
48 OKcHaBI ¥ IIEPOKCHIBI
s P s https://m.edsoo.ru/5¢8816a0
49 Permrenune 3amay pa3IndHbIX THIIOB bubnmorexa LOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJIE€HUE B IPUPOJIE,
50 CH(I))CO6BI TTOJTYICHUS ql))ml;mecme u bubmorexa OK
yi o https://m.edsoo.ru/46afael6
XUMHYECKUE CBOMCTBA
bu6moreka [IOK
51 CepoBoIOpO, CYNIb(UIBI
POBOZIOPOZL, CYb(pHA https://m.edsoo.ru/7¢875999
Kucnopoacoaepxarue coequHCHHS
52 cepul gco6eHHIz)cm CBOMCTB CEPHOM bubmorera [IOK
P! P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Ipaktrueckas padota Ne 5. Permenue

53 SKCIICPUMEHTAIBHBIX 3a7a4 10 TEME bubmorexa HOK

" P . i[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coequHEeHUS
A30T: HaX0XKJACHUE B TIPUPOJIC,

54 CHOCOOBI OMy4YeHUS, PUINYECKUE U bubnuorexa [IOK
XHUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconepxaiiue coeanHESHUS

55 azoTa pOCO6eHII{DOCTI/I CBOMCTB a30THOU bubmorera [JOK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeHeHne a30Ta U €ro COeIMHEHU. bubnuorexa [IOK

A3oTHBIE y10OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crocoObl NOJTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XHUMHYECKUEe CBOHCTBA. Dochumbl n https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl docdopa,

58 dbocdho c(cij e(bmz ne kucnoTel. Conun brmmorexa [TOK

P I\[, prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coequaenuii. dochopusie ynoodpenus https://m.edsoo.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bu6moreka [IOK
60 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3ot u pochop u ux coeauHeHus"
VYrieposa: HaX0XKACHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTM(UKALINH; bubnuoreka [IOK
(br3UYeCcCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcun yraepoaa(Il), oxcn

62 e iy;(l\f;) . (OJ'I)bHa}I KfICHOTa u eé bubmmorexa [OK
YHICPOMAN ), 3T https://m.edsoo.ru/dba58adf
coJIH

63 Pemenue 3a1a4 pa3anyHbIX TUTIOB bubmmorexa [IOK

adp https://m.edso0.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI TOJT eIfPI)I (bmlxlzefmfe " bubmmorexa IOK
yi L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOMCTBA

65 Oxcup kpemuausi(1V), kpemHueBas bubmuoreka [JOK
KHUCJIOTa, CUITUKATHI https://m.edsoo.ru/3170e7b1

66 [IpumeHeHne KpeMHUS U €T0 bubnuorexa [IOK

coequHeHuil. CTEKIo, ero nojay4yeHue,

https://m.edsoo.ru/393cdacO
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BUJBI CTCKJIA

https://m.edsoo.ru/5823cefb

67 Pemrenne 3ama4 pa3inyHbIX THIIOB bubnmorera [TOK
lad p https://m.edso00.ru/b624£f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuorexa [JOK
o teMe "Hemertayuier" https://m.edsoo.ru/6e864db5
69 KonTponsHas pabora no teme | bubnnorexa [JOK
"Hemeramnbsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnnorexa [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7e9510
ITonosxenne MeTajliIoB B
[Teprnoandeckoit cucTeMe XUMHUECKHIX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
' p https://m.eds00.1ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METAILIOB
OO6mwme ¢puznueckre CBOMCTBA
72 MeTaJuIoB. IIpuMeHeHe MeTalI0B B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIIIOB https://m.edsoo.ru/42b872¢e3
bubnuoreka [JOK
74 Pemrenue 3a1a4u pa3audHBIX THIIOB
https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUN PSII HAIPSDKEHUI
75 MeTaJ'IJI;OB Oo61ue cnopco6bl H(l;)J'I eHUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METAJIJIOB
OO1ast xapakTepucTUKa MeTayioB [A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUYECKUX dIeMeHTOB. HaTpuil u
Kanuii: nony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
IPOCTBIX BCIICCTB U UX COCIII/IHCHI/Iﬁ

O6mas xapakrepuctuka MmetayioB [TA-
rpynnsl Ileproanyeckoi cucteMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u

bubmmoreka [{OK

77 .
KaJIbLIUI: TIOJTy4eHue, pusnueckue u https://m.edsoo.ru/7¢3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
JKEcTKOCTh BOJBI M CITOCOOBI €& bu6moreka [IOK
78
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
79 AIOMUHWM: TIOJTydeHue, Gu3ndeckue u bubnuorexa [JOK
XUMUYECKHE CBOWMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOWCTBA OKCHIIA U
20 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUAPOKCOKOMILIEKCHI aITFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4 pa3auyHbIX TUTIOB
[Ipaktuueckas padota Ne 7. Permenue
bu6mmoreka [JOK
82 AKCIEPUMEHTAIBHBIX 33714 10 TEME
" " https://m.edsoo.ru/27a4at43
Mertanibl TJ1aBHBIX TOATPYIIIT
OO1as XxapakTepUCTUKA METANIOB
23 no6ounbIx noarpynn (b-rpymm) bubnunoreka [JOK
[Ieproanueckoi cuCTEMbl XUMUYECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
du3nuecknue 1 XMMUYECKHE CBOMCTBA
84 XpoMa U €ro COeIUHEHNN, UX bubmnorexa [IOK
P : https://m.edsoo.ru/9911bef3
MIPUMEHEHUE
85 Baxwueline coelMHEHNs] MapraHiia. bubnmoreka [JOK
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[Tepmanranar kanus, €ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

duznueckue 1 XUMHUYECKUE CBOUCTBA

86 ’)Kenesa U ero coegunenuii. [lonyaenne bubnmorera [TOK
- O https://m.edsoo.ru/1b78741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
dusuyeckue U XUMHUUECKUE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U XUMHYECKHE CBOMCTBA
28 IIUHKA ¥ €T0 COSAMHCHUH, UX bu6moreka [IOK
puMeHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/blf2beal
LIUHKA
[Ipaktuueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 SKCIIEPUMEHTAJBHBIX 3aJ1a4 [0 TEME
" " https://m.edsoo.ru/a6e352ea
Mertaibl TOOOYHBIX TTOATPYIIT
90 Pemenne 3ama4 pa3IUIHBIX THIIOB Eubmaorexa HOK
P https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALI[US
bu6mmoreka [JOK
91 HM3y4YEHHOTO Marepuaia o Teme
" " https://m.edsoo.ru/e91fe975
Metaniast
9 KonTtponpHas padoTa o tTeme | bubnunorexa [JOK
"MeTtasuibr" https://m.edsoo.ru/83f63ea3
93 AmnHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuorexa [IOK
paboThI, KOPPEKIIUS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonstue o HAaYYHBIX MCTOdax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080fe1f0
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Hayunble IpuHIKIIBI OpraHUu3anyuu

95 XMMHMUYECKOTO ITPOU3BO/ICTBA. | bubmuoreka [IOK
[IpombltieHHBIE CIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE

96 OKPYKAIOIIEH CPeJIbl U €ro 1 bubmorexa HOK

PYyAaIom pea https://m.edsoo.ru/9f11bf51
MTOCIICICTBUS

97 XUMHUS U 3I0POBBE YEIOBEKA. | bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.edsoo.ru/a6552721

08 Xumus nmuiy. Poibs xumun B 1 bu6moreka [IOK
oOecreueHNH TUIIEBOM 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u nappromepHbie | bubnuoreka [IOK
cpeacTBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOUTEIBHBIEC U KOHCT VOHHBIE 1 bubmorexa OK

P Py https://m.edso0.ru/61e69003
MaTepuaibl
XuMHS B CEIIbCKOM XO3SMCTBE.
101 Opraanyeckrie ¥ MUHEpaJIbHbBIC 1 bubmotera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus

102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA | bubmuoreka [JOK

10 TeEME https://m.edsoo.ru/db979¢70
OBILIEE KOJIMYECTBO YACOB I1O 102 4

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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