2.1.10. Pabouass mnporpamma ydeOHOro mnpeamera «Xumusi» (yriayOJICHHBIH
YPOBEHB)

PABOYAS [IPOTPAMMA
(ID 6914660)

yueOHoro npeamera «Xumust. YriayO0JdeHHbI YPOBEHDb)
st ooygaromuxcst 10 —11 kmaccos

MHNOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpeHEro oOIero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparumny, TpedboBaHUI K pe3ysibTaTaM OCBOCHUS
dbenepanbHOI 00pa30BaTEIbHOM TPOrpaMMbl cpeaHero obmiero oopazoBanus(DPOII
COO), npencrapieHHbix B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHuss y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit  denepanum,
peaNnu3yroX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJIOKEHUMN
«Crtpareruu pa3Butusi Bocnutanus B Poccuiickoit deaepanun Ha niepuos a0 2025
rona» (Pacniopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMUS HAa YpOBHE YIIyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywammxcs 10-11 kmaccos.
N3yuyenue mpeamera, peainsyeMoe B yCIOBUAX JudepeHInpoBaHHOTO,
npoguiIbHOTO 00y4YeHHs, TMPU3BAHO OOECIEYUTh OO0IIEe00Pa30BATEIBHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKKe IS
MPOJIOJDKEHUsT O0y4YeHHUsS] B OpraHu3anusix MpodecCHOHATBHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBISICTCA OJJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpamMmme 1o XuMHUM Ha3HaueHUE NpeaAMeTa «XHUMHS» IMOJIydaeT
MOAPOOHYI0O  WHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJATAIOIIUMHU
nonoxkerausimu ®I'OC COO o B3aMMOOOYCIOBICHHOCTH II€NIeH, COACpKaHUsA,
pe3yNbTaTOB O0ydYeHUs W TpPeOOBaHWUN K YPOBHIO TOATOTOBKH BBITYCKHHKOB.
CBUIETETECTBOMTOMYSIBIISTIOTCSCIIE Y FOIIUEBBITOTHAEMBICTIPOTPAMMOUTIOXUM U ()
YHKIIUU:

e uWH(}pOpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpOl obecredunBacT

MOJIy4YeHUE NPEACTaBICHUSI O LEeNIX, COJAepKaHuHU, OOLIeH cTpaTeruu
00y4eHus, BOCIUTAHUS U PA3BUTUS 00YyYaIOIIUXCS CPEACTBAMHU IIPEAMETA,



M3y4aeMoro B paMKax KOHKPETHOTO Mpoduris;

e OpraHU3aIMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
OMpeNieNIiCHHe: MNPUHIUMIIOB CTPYKTYPUPOBAHUS U TOCJIEAO0BATEIbHOCTU
M3Yy4YeHUsI y4eOHOro MaTepualia, KOJIUYECTBEHHBIX M KAY€CTBEHHBIX €r0
XapaKTEPUCTUK; TOAXOJ0B K (DOPMUPOBAHHIO COACPKATEIBHOU OCHOBBI
KOHTPOJISI U OLIEHKH O0pa30BaTeNbHBIX JOCTUXKEHUU OOyYarolmuxcs B
paMKax HMTOTOBOWM aTTecTalud B (opMe eIUHOTO TOCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma a1t yrimyOaEHHOTO U3YUCHHS XUMUU:

e YCTaHABJIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YYEeHUS] B paMKax OTAEIbHBIX TMpoduieH, mnpeaycMaTpuBacT
pacripefieyieHue U CTPYKTypUpOBaHHWE €ro IO KjaccaM, OCHOBHBIM
CoJIepKaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

e J1aéT MpUMEPHOE pacipeaesicHue yueOHOT0 BpEeMEHH, PEKOMEHTYEMOTO JIJIsI
U3YUYEHUS OTJEIbHBIX TEM;

e TMpeIjaracT NPUMEPHYI IMOCICAOBATEIBHOCTh HU3YUYEHUS Y4eOHOTO
Marepuajnga ¢ y4€TOM JIOTUKH TOCTPOSHMsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETALMIO 1IEJEeH U 3a/1a4 U3yYeHUs MpeaMeTa
Ha yrayOJa&€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIbHONW XapaKTEPUCTHUKU
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHOMN
IporpaMMBbl CpPEIHETO oO1ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXE€ C YYETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMs IPEeMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUU IPEAYyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOy4YeHHMEM XHUMHU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus. 3a MpejesiaMi YCTaHOBICHHOM MPOTpaMMO 1O XMMHUH 0013aTEITHLHOM
(MHBapWaHTHOW) COCTABISIONICH CoJepKaHUsl Yy4eOHOro mpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BAPUATHUBHOM COCTABIIAIONICH, KOTOpas T0JDKHA
OTIPEJIEISITHCS B COOTBETCTBHH C HAMPABICHUEM KOHKPETHOTO TTPoduitst o0ydeHus.

B cootBercTBUM ¢ KoHUentyaidbHbiMU mnojoxeHusmu OI'OC COO o
HAa3HAUYCHWW TIPEIMETOB 0a30BOTO H YIrIyOJNEHHOTO YpOBHEH B CHCTEME
mudGepeHITMPOBAaHHOTO OOyYCHHMS Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HAMNpaBI€H Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCJIETYIOIINM 3TAIOM MOJIYYEHUSI XUMUYECKOT0 00pa30BaHUs
B paMKax HW3yYEHHUS CIHELUUAJbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JUCUUIUIMH B By3aX M OpraHu3alusax CpeHero npodeccuoHaibHOro 00pa3oBaHusl.



B aroii cBs3u n3ydeHue npeaMera « XUMHUs» OPUEHTUPOBAHO IIPEUMYILIECTBEHHO Ha
pacliMpeHre M YIUIyOJIGHHME TEOPETHYECKOM M MPaKTUYECKOM MOJITrOTOBKHU
oOy4aromuxcs, BbIOPaBIINX ONpEAeNEHHbIA MPouiib 00ydeHusi, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIEr0 TMOJY4YeHHs] XHMHUYECKOro oOpa3oBaHHs B
opraHu3auusax MnpoQeccuoHaibHOro oOpa3zoBaHus. Hapsay ¢ 3Tum, B cBeTe
tpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3yibTaTaM OCBOCHUS (eaepanbHOM
00pa3zoBaTeIbHOM MPOrPAMMBI CPETHETO OOIIEro 00pa30BaHUs U3yUYCHHE MPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCHUTAHUS U COLMAIBHOIO
pa3BuTHs OOy4arolmuxcsi, Ha (POPMUPOBAHHME y HHUX OOIIEHMHTEIUIEKTYyalbHBIX
YMEHHUI, YMEHUU palMOHAM3AlMN Yy4eOHOro Tpyna U 00OOHIEHHBIX CHOCOOOB
JEeSATENbHOCTH, UMEIOLIUX MEXKIMCUUILTMHAPHBINA, HAJIPEIMETHBIN XapakTep.

CocraasionuMu npeameTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO M3y4YeHUs
ABJIAIOTCS  YIUIyOsn€HHble Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckass xumusi». [Ipu onpeneneHun Noaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJCpPXKaHUS ITUX KypCOB B MpOrpaMMe IO XHUMHHU 3a OCHOBY
npuHsATHI totoxkenuss ®I'OC COO o paznuuusx 6a30BOTO U yrayoJIEHHOTO ypOBHEN
U3Yy4EHHUsI TIPeIMETa.

OcHoBY copaepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XHMUS» COCTABISIET COBOKYIHOCTb TNPEIMETHBIX 3HAHUN H
YMEHHH, OTHOCSAUIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs MpeaMera. JTa cucTema
3HAHUN [OJy4YaeT OMNPENEIEHHOE TEOPETUUYECKOE JIOMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIITNN 00BEM (PaKTONIOTMUYECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE H3Yy4YeHHUs MpeaMera obecredeHa BO3MOMXKHOCTD
3HAYUTEIBHOTO YBEIMUCHUS 00BEMA 3HAHUHN 0 XMMHUECKHUX 3JIEMEHTaX U CBOMCTBAX
UX COCIMHEHHI Ha OCHOBE PACIIUPEHHUS U YTITyOJICHUS PEICTABICHUNA O CTPOCHHUH
BEIECTBA, XHMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX NPOTEKAHUS PEaKIIHil,
paccMaTpUBAEMbIX C TOYKU 3PEHHUS] XUMHYECKOM KUHETHUKH U TEPMOJUHAMUKHU.
N3yuenne nepuoandeckoro 3akoHa W Ilepmonnueckoil cHCTEMBl XMMHYECKUX
AJIEMEHTOB 0a3upyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEICTABICHUAX
O CTPOGHMH aToMa. XHUMHYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH TP €€ 00pa30BaHUM U pa3pyLICHUH, & TAKXKE C TOUKH
3peHUs] MeXaHU3MOB €€ oOpa3oBaHus. M3ydeHue THUIOB peakUUil JOMOJHSAETCS
GopMupoBaHHEM TPEACTaBICHUH 00 DIEKTPOXMMHUYECKHX TMpoleccax H
AJIEKTPOJIM3€E PACIUIABOB U PACTBOPOB BELIECTB. B Kypce opraHn4eckoil XuMuu npu
PacCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH COEOUHEHHM ynaemnsieTcst ocoboe
BHUMaHHUE BOIpocaM 00 3NIEKTPOHHBIX 3P (eKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco00€ 3HaUeHKE UMEET TO, YTO Ha COJIEPKAaHUE KYPCOB XUMUU YTIIIYOIEHHOTO
YPOBHS U3YUYEHHUSI JJIsI KJIACCOB ONpeaeiEHHOro mpoduiis (TJaBHBIM 00pa3oM Ha UX



CTPYKTYpY M XapakTep JAOMOJHEHUM K OOIIell cucTteMe MpeAMETHBIX 3HaHUM)
OKa3bIBAIOT BIMSHUE CMEXHBIE MpeaMeTsl. Tak, HampuMmep, B COJECpKAHUU
IpeaMeTa il KJIACCOB XUMUKO-(pu3nyeckoro npoduis 060ib110€ 3HaYeHUue OyayT
MMETh 3JIEMEHTHI Y4eOHOro MaTtepuaia o oomeit xumun. [Ipu nzydenun npeamera
B JIAaHHOM CJIy4yae akIEeHT OyAeT cJelaH Ha OOIIHOCTh METOJ0B MO3HaHUS,
OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUH U B (U3UKE: aTOMHO-MOJICKYJISIpHAS TEOPUSs
(MonekynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAacChl U SHEPTHH, 3aKOHBI
TEPMOJANHAMUKH, JJIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUU BEIIECTB U IPYTOE€.

B TO Xe BpemMs B colepkaHUM NpeaMera JUid KIAacCOB XHMHUKO-
Oouonornyeckoro npoduiis OoNbIIMKA yAENbHBI Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3ToM cityyae npenocTaBiisieTcsi BO3MOXKHOCTD It 00jiee 00CTOSATENBHOTO
pPacCMOTpPEHHUsI XUMUYECKOW OPraHU3alMy KIETKU KaKk OMOJOTrMYECKON CHUCTEMBI, B
COCTaB KOTOPOW BXOJST, K MpUMEPYy, TaKu€ CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JIUTIAJIBI, O€IKU, YTJIEBO/IbI, HYKJICMHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE€ M CBOMCTBAaX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy’)KaT OCHOBOM IJIsi M3YYEHHs CYIIHOCTH MpPOIECCOB (POTOCHMHTE3a, AbIXaHMUS,
MUIIIEBAPEHUS.

B mmane ¢dopmupoBaHus OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHHS
OOIIEHAYyYHBIX METOJIOB TIO3HAHUS U OMBITA MPAKTHUYECKOTO TPUMEHEHHS HAyYHbIX
3HAaHMM HM3ydeHHe mnpeaMera «XuMUs» Ha YriayOJE€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3X C Y4YEOHBIMH TMpeaMETaMHu, BXOASIIMMHU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Tpu uzyyenun yaeOHOTO npeameTa « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHETO 00I1ero oopa3zoBanus (Ha 6a30BOM YPOBHE),
3a/laueil MEepBOCTENICHHON 3HAYUMOCTHU SIBJISIETCS (POPMUPOBAHME OCHOB HAYKH
XUMHH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON EATEIbHOCTH
YeJI0BEKa U OJTHOr0 U3 KOMIIOHEHTOB MUPOBOU KYyJIBTYpHI. Pellienue 3Tou 3a1aun Ha
yrayOn€HHOM YpOBHE H3YYCHHs IMpeAMeTa MpeanoiaraeT peaju3aluio TaKuX
Lejei, Kak:

e (opmupoBaHue TpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH SBJICHUU MPUPOIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK W e€ Beaylied poiu B oOecrnedeHuu
YCTOWYMBOTO  Pa3BUTHS  UYEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, PHEPTreTUIECKON W MUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEJIMLIUHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOUHUKOB SHEPTUU, B
oOecrieueHnn PalroOHAIBHOTO TMPHUPOJONOIL30BaHMsI, B (DOpMUPOBAHUH
MHPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe KOJIOTUYECKHU
000CHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;



OCBOCHUE CHUCTEMBI 3HAHUW, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa: PyHAAMEHTAIBHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHUMU BEIECTBA HA PAa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJEKYJSIPHOM, O  TEPMOAMHAMMUYECKUX U
KMHETUUYECKUX 3aKOHOMEPHOCTIX IPOTEKAHUS XMMHUYECKUX PEaKUUl, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00X
HAaY4YHbIX IPUHIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MOHUMaHUSI
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKHUX 3HAHUUA MJi1 OOBSICHEHUs
KJIIOYEBBIX MJIed U MPOOJEM COBPEMEHHOW XMMHH, JJisi OOBSACHEHHS U
IIPOTHO3UPOBAHUS SIBJIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;
IPaMOTHOTO pelIeHus TpoOsieM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUA,
aHaIM3a U OIEHKHU C MO3UIIMHA SKOJIOTHUECKOM 0€30MacHOCTH MOCIEICTBUN
OBITOBOM U MPOU3BOACTBEHHOM JE€ATETLHOCTH YEJIOBEKa, CBSA3aHHOW C
XUMHYECKUM MPOU3BOJICTBOM, HCIIOJIB30BAHUEM U NIEPEPaOOTKO BEIIECTB;
yriayOJaeHue MpeACTaBICHUM O HAyUYHbIX METO/1aX MMO3HAHUSI, HEOOXOIUMbIX
JUIsl TIPUOOpETeHHs] YMEHHI OpUEHTHUPOBAThCS B MHUpPE BELIECTB U
OOBSCHEHHUS XMMUYECKHX SBJICHUW, HMMEIOIIMX MECTO B TMpPHUPOJE, B
IIPAKTUYECKOMN JAEATEIIbHOCTU U IIOBCETHEBHOM KU3HMU.

B mane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENIBHBIX W Pa3BUBAIOIIUX
(GYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeIHEro OO0IIero oO0pa3oBaHUS MPU U3YUYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPHUPOIBI,
yBOXEHHUS K TIpollecCy TBOpYECTBA B OOJNACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHIO U TMIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAHMI0O  HA  OCHOBE  YCBOCHMS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOMICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢eCCHOHATBHON M OOIIECTBEHHOM JCATECILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMupoBaHUE YMEHUM M HABBIKOB Pa3yMHOI'0 MNPHUPOJOMNOJIb30BAHMUS,
Pa3BUTHE 3KOJIOTUYECKON KYJIBTYPhI, IPUOOPETEHHE ONbITa OOIIECTBEHHO-



MIOJIE3HOW IKOJIOTUYECKON AESITEIbHOCTH.
OO6mree 4uciI0 9acoB, MPEAYCMOTPEHHBIX 1T U3YYCHHUS XUMUW Ha YITyOJIeHHOM
YpOBHE CpeiHero o01ero oopazoBanusi, coctanisieT 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(tuc-Tpanc-) uzomepus. dOuznueckue cBOMCTBA aJKeHOB. XUMUYECKHE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KaduecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psan alkuHOB, 001mast Gopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEHUs. KUCITOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIIEM JIEWCTBUM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATUYECKHUX YTIJIEBOIOPO/IOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHUsI BEIIECTB M WX MPEBPAIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB W PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ YTIJIEBOJIOPOJOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kinaccuukauug. Dusmdeckue CBONCTBA  MpeAEbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOAb U TIULEpUH. DPu3nueckue u
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M uyenoBeka. CriocoObl MOJYYeHUS U IPUMEHEHUE MHOTOATOMHBIX CTUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus 1 npuMeHnenue penona. Genonpopmaibaeruatas cModa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA AlIbJIETUIOB U KETOHOB: PEAKIIMU TPUCOETUHECHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOWMCTRA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['omonormyeckuit psia, obmas Qopmyna, uzoMepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 1IeJI0uHOM cpeqe. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIIUX OCTATKU
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupubo3a. Ousndeckue CBOMCTBA M HaXOXIeHHE B mpupoze. PoTocHuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTA OpraHu3ma. Jlucaxapuapl: caxapos3a, MajibTO3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTr0NI03bl.  PU3MUYECKMEe CBOMCTBA KpaxMalla M LEJUIIOJI03bl. XHMUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHHS BEIIECTB M HX NPEeBpalllCHUN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTUIbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(ll), B3aumosneiicTBue kpaxmana ¢ HOJA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE;, TEePBUYHBIC, BTOPUYHBIE U TPETUYHBHIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aJIKuIaMMOHHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHE Tpynm aToMoB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHwiIMHA U3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllU, O0pa3oBaHUE TMENTUIHON CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YYEHHUSI BEIIECTB M HUX IPEBPAILLICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMATHICHTepepTanaT). Y THiIn3auus u nepepadborka riacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacro3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOT0 COeTMHEHHU 0 Macce (00BEMY) MPOAYKTOB CTOPaHHUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEaKLNHU OT TEOPETUYECKH BO3ZMOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTHEIBHBIX MpPEIMeETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPOMHBIA W TeTepOTPO(HBIA THUIl NMUTAHUSA, OpOKEHUE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MaTEPHAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudpukaius XuMHUIeCKUX IEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMHuuecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IMPUMEPE COECITUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B pacTBOPE, MOJISIpHAs KOHIEHTpauus. HacelleHnsle u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanuss XuMHYECKUX peakUuid B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
mienouHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimue OKUCIUTENM W BOCCTAaHOBUTENIU. MeTOa dJIEKTpOHHOro OalnaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl pPacTBOPOB C IOMOIIBI0 MHIWKATOPOB, M3YUYEHHUE BIUSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckol cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0OCOOCHHOCTH CTPOEHHUS WX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOIYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cynbhuasl.. Oxcun cepsi(lV), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepoma(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumuudeckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTalioB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OO6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cuUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHU.

O6mrast xapakrepuctuka MetamuioB |lIA-rpynmer [leprogndeckoit cuCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro coeauHeHud. AMQOTEepHBIE CBOHCTBA OKCHAA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOWCTBA XpOMa U €ro coeauHeHuid. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OU3UYeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxwneimue coenunenuss wmapranma(ll), wmapranna(lV), wapranma(VI) u
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3nUECKUEe U XMMUYECKUE CBOWCTBA MeAU U €€ coenuHeHuu. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHUsS BEIIECTB W UX MPEBpAILLCHUN:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpPUAJIOB), B3aMMOJICHCTBUE LIMHKA M Keje3a C pacTBOpaMU KHUCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«["anorensr», «Cepa u e€ coemuHeHus», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4YHBIX METOJAaX MO3HAHUS U METOAOJIOTHUH HAYYHOT O UcciaenoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEN CPEAbI U €ro nocieAcTBus. Ponp xumMuu B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 700aBKu. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30IacHOr0 UCIIOIB30BaHUS MPETMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTEILCTBE: BAXKHEUIIIME CTPOUTENbHbIE MaTepualibl (IIEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuky. HanoTtexHonoruu.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHUJE pacTBOpa C ONPEOCIEHHOW MacCOBOM JOJIEM
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, N0JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzaius ~ MeXnpeaMETHBIX  CBs3€H MpU  HM3ydYeHWH  oOmed u
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, KiaccHU(UKamus, NEepUOJIUIHOCTb, HAOIIOJICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUI YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, SKocucTema, ornocdepa, MeTaboINU3M, MaKpO- U
MHKPODJIEMEHTBI, OCIIKH, KUPBI, YIJICBOAbI, HyKJICHHOBBIC KHUCIIOTHI, (DEPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbl, CETbCKOXO3IMUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHINA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
MIPOEKTOB, PEIICHNN YUYEOHBIX U TO3HABATEIIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBCHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U M03HaBATEIbHBIX MOTUBOB B MTOJIYYE€HHUHU U MOCIEAYIOLIEM aHATN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMHUECKUMHU SIBICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEH 370pOBOTO MW Oe3omacHOro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY H
TICUXHYECKOMY 3/I0POBBIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKU3HU, B TPYAOBOH JCATEIHHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TOCACACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
AJIKOT0JISI, HAPKOTHUKOB, KYPCHHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHHS K TPYIY, JIOJAM TPYyla U pe3ysibTaTaM TPYIOBOH €SI TeIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPacKTOPUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) DK0JI0THY€ECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH I1E€JIECOO00PA3HOT0 OTHOMIICHUS K TPUPOJIEC KAK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpoOJeM, BIUSHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMATBHOU CPEbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTKEHUH XUMHH IS
PEIICHHS BOMIPOCOB PAIMOHATBHOTO MPUPOIOTIOIE30BAHNS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U MTPEIOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUY PAIMOHAIBHOTO HAyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXXKIEHHOCTH B 0COOOW 3HAUYUMOCTH XHMHUHU JJII  COBPEMEHHOM
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaXKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, OOECIEUYEHHH YCIOBUMN
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBUH C KM3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAayYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
npolece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (GyHKUIHMOHATBHON
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEPCAJIbHbIC Y4EOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISTh XapaKTEPHbIE MPU3HAKHU TMOHATHI M yCTaHABJIMBAaTh WX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU [JI KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKHE PACCyKJIEeHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIEIH, TIPEOOPA30BBIBATH MOJICTHLHBIC MPEJCTABICHUS — XUMHYECCKUIT
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aj]ad, NPUMEHSTbH



Ha3BaHHBIC MOJICITBHBIC MPEACTABICHUS IS BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBICE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIOMATh 32 XOJIOM
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW HCCIICIOBATEIBCKOH W TPOSKTHOM
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYyJIsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBINIOTHEHUS yYeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHbopmaruu (cxeMbl, TpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMHUYECKON
uH(pOpMaIMEeil: MPUMEHATh MEXKMPEeIMETHbIE ((hU3MYEeCKHe W MaTeMaTHYEeCKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00pEeBHATYPBI, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TTPEAJIOKEHHON 3aa4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aii yueOHOT0 MPoeKTa, U (HOPMYJIUPOBATH BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, ONpenessis €€ LeauM M 3aJaud, KOHTPOJIUPOBATH MU IO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTIyOJIEHHOM
YPOBHE Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHus BKIIOYAIOT CICIUDUICCKHUE IS
y4eOHOro npeaMera «XuMus» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4e€OHBIX
CUTYyalusiX, a TAKKE€ B PEaIbHBIX )KM3HEHHBIX CUTYAIIUSAX, CBSI3aHHBIX C XUMHUEH. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEpPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATETIBHOCTD, CTEIICHb OKHCIICHHS, XUMUUECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass ¥ MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3axkon J[. VM. MenneneeBa, Teopus CTPOEHHS OPTraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MHPOBO33DEHUYECKHE 3HAHUS, JEKAllUe B OCHOBE
NOHUMAaHUS MPUIYMHHOCTHU U CUCTEMHOCTU XUMHYECKHUX SIBIICHUN; TTPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoJieKyJax (MHAYKTUBHBIM W Me30oMepHbd 3ddektsl, opueHTtantoll u Il pona);
(dakToNOrNYEeCKUE CBENECHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH U O€301acHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBJIMBAaTbUX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJI1 COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANIEKTPOHHOTO OallaHca »JTUX peaKIWid, peaknmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAJJIEKHOCTh M3YyUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MIpeICTaBUTENC OpPraHUYEeCKUX BEIECTB (ITHIICH, allETHIIEH, TOJIYOJ, IJIMIEpPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
IIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU3OIPEH, XJOPOIPEH,
CTUPOJI U JIpyTue);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3UM B
OpraHMYeCKUX COEIUWHEHHUSAX (KOBaJleHTHAas M HWOHHAas CBA3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
oprannudeckux Bemects A. M. ByTtiepoBa /uist 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: aJIKAHOB, IIMKIOAJIKAHOB, aJJKEHOB, aJIKa/INCHOB, AJTIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN KU aMUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CTIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHUCTEMOIl 3HAHUH O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATHOCHOBHBIEC ONEPAIH MBICITUTENIbHOM
NEeSATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O00O0OIIEHHEe, CHCTEMATHU3ALUIO,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJCTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJAUTH PACUETHI IO XUMUYECKUM (PopMyrnamM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 10 M3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX 3JIEMEHTOB, MPOJIYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHOM JICATEILHOCTH Y€JI0OBEKA, CBA3AaHHOM C IepepabOTKOM BEIIECTB,
UCITIOJI30BAThIIONYYECHHBIC 3HAHUS JUISl TPUHATHS TPAMOTHBIX PEIICHUN MPoOJieM B
CUTYaIUsX, CBI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI D3KCIEPUMEHT (MOJIyYEHHE M HW3YYEHHE CBOWCTB OpPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro oOpalleHus ¢ BEHeCTBAaMHU M Ja0OpaTOpHBIM 00OPY/IOBaHHEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENAX COXPAHEHMS CBOETO 3J0POBbS, OKPYXKarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUY B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M TPUPOTHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTAM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOuTasiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAas PEeaKIus, pPacTBOpP, DIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKON HUCCOLMALUM, TEPUOIUUECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAINE B OCHOBE IOHUMAHUS IPUYUHHOCTHU
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXaHM3MaX XHMHUYECKUX PEAKUHUH, TEPMOJUHAMHUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BCIICCTB B OBITY M NPAKTHUYECKOW MEATCIHHOCTH YEJIOBEKa, OOIMMX HAaYYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJCHTHOCTh U CTENIEHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M M THUIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIacCU(PUIUPOBATH: HEOPIaHUUECKHUE BEILIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCITY U COCTABY
pearupyronmx BeUIECTB, TEIJIOBOMY 3(QeKTy peakuuud, U3MEHEHHIO CTereHei
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTMMOCTH, YYacTHIO KaTaju3aropa W JIpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBaHUS W KPUTEPUU ISl Kiaccuukammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TIEPUOIMUECKOTO 3aKoHa /JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
O00BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOUCK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  MOATBEPKIAThH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABICHUS AJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (npunuun Jle larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSITh 3TH 3HAHMS MPU IKCIIEPUMEHTAIHBHOM HCCIISIOBAHUM BEIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMH W TIPEJICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAacchl BEIIeCTBa WM 00bEMaA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOILMAIMU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK;, 00BEMHBIX OTHOIIICHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHII: CaMOCTOSITEJIbHO TUIAHUPOBATH W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dbopMe pe3yabTaThl IKCIIEPUMEHTA, AaHATTU3UPOBATH U OIEHUBATHHUX JIOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPABUIIA MOJb30BAHUS XUMUYECKOU
Mocyoil H JabopaTOpHBIM O0OpyJOBaHHMEM, OOpaIllEHUS C BEIIeCTBAMU B



COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTMYECKH I€JIECOO00pPA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPTAHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATHXUMUYECKYIO HMH(MOpMaINIO, TiepepadaThiBaThe€ W UCIOIb30BaTHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
]
HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bceer KonTpoabHbiepador IIpakTnyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
1 0 bl bl

bl

Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOM XUMHUH

[IpenMeTr opraHUYeCKON XUMUU.
bu6moreka [IOK

1.1 T 8
COPIL CTPOCHIA OPTATHHECKHX https://m.edsoo.ru/d69df650

coenuHenuit A. M. bytieposa

Hroromnopaszneny 8

Pa3znesa 2.YriieBoaopoanbl

21 [IpenenbHBICYTIIEBOAOPOIBI — 5 bubnuoreka [IOK
' QJIKaHBI, IUKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBo10POIbL: 14 1 bubnuoreka [IOK
' aJIKCHBI, aJIKaJIUCHBI, aJIKUHBI https://m.edso0.ru/d69df650
53 ApOMaTHUYECKUEYTIIEBOIOPOIbI 8 bubnuoreka [JOK
' (apenbr) https://m.eds00.ru/d69df650
24 IIpupoaHble HCTOYHUKH 4 bubnnoreka [JOK
' yIIEBOJIOPOIOB U UX MepepaboTka https://m.edso0.ru/d69df650
I'amoreHnnpousBoHbBIE bubnnoreka [JOK
2.5 4 1
YIJII€BOJIOPOJIOB https://m.edsoo.ru/d69df650
Hroro no paszneny 35

Paspnen 3.KuciaopoacoaepxamueopraHnuyecKkuecoeMHeHUs



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bubmuoreka [JOK

1 LD 11 1
3 Cnuptel. ©enon https://m.edso0.ru/d69df650

KapOoHumbHBIE COSTUHEHMS:

3.9 aIbJETUIbl U KETOHBI. 21 1 bubnuorexa [JOK
' Kap6onosbie kuciaotel. CII0kKHbIC https://m.edsoo.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
3.3 h% 9 1
HICBOAR https://m.eds00.ru/d69df650
Hroro no pazneny 41

Paznea 4.A30Tconep:kanueopraHndecKuecoe M HeHu st

bu6moreka [IOK

4.1 A LA .b 12 1 2
MHHBL AMUHOKHCTIOTEL. bEIKH https://m.edsoo.ru/d69df650

Hroro mo pazgeny 12

Pasznen 5.BbicokoMolieKyJIsIpHbIECOeINHEHU S

51 BricokoMoIeKyIsIpHBIECOEAMHEHU 6 1 bubnuoreka [IOK
' s https://m.eds00.ru/d69df650
Hroronopazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KVIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaudecTtBo4yacoB

Bcero

KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIEeKTPOHHbIE

(uudgposbie)
o0pa3oBaTe/bHbIEpeCypPChl

Paznen 1.TeopeTnyecKkueoCHOBLIXUMHH

Crpoenue aToma.
[Tepuonnueckuii 3aKOH U

bubmmoreka [{OK

1.1 IT
eproITHECkast cleTeMa d https://m.edsoo.ru/2dd57f24
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 11 1 bubmuorexa [JOK
' MHOrooGpa31eBenecTs https://m.edso0.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHICCKHEpeaKIIH 19 ! 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2.Heoprannuyeckasixumusi
bu6mmoreka [JOK
2.1 Hemeranisi 31 ! 3 https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
2.2 M 23 1 2
CTabt https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pasznen 3.Xummus u :Knu3HbL
31 Mertoapl TO3HAHUS B XUMHH. 9 bu6mmoreka [JOK
' XUMHS U )KU3HB https://m.edsoo.ru/2dd5724
Hroromnopazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoaunyecTBouacos
n HMaraun3 J1eKTpOHHBIENMPPOBLIEOOPA30BA
/ Temaypoka Be Konrpoabsnubie | IIpakTuyeckue y P p P
YyeHus TeJbHbIEpecypchl
u ero | padothl padoTsbI
[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
1 NpeIaCTaBIEHNUE O 1 bubmiorexa HOK
pelt https://m.edso0.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
COeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
j1epoa (OCHOBHOE U
2 1}37236p él({Hoe COCTOSTHHSI) 1 Bubamorexa [IOK
YA ) https://m.edsoo.ru/Oce6fd4c
BaneHTHBIEBO3MOKHOCTHATOM
ayriepoja
Xumuueckas CBSI3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHu3Mbl 00pa3oBaHus 1 bubmorexa LOK
. p https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pasphiBa cBs3e
Teopus crpoeHuUs
. bubmuoreka [JOK
4 OPraHUYECKUX COCTMHCHUH A. 1
https://m.edso00.ru/9e595ch8
M. bytieposa
Bunsl nzomepun:
5 IV Has[p 1 bu6mmoreka [JOK
PyKTypHaL, https://m.edso0.ru/b0e61661
MPOCTPAHCTBEHHASI.



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

OneKkTpoHHbIE YPPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCMHEHU N

[IpencraBnenue o
KJaccu(puKauu u

bu6mmoreka [IOK

0 cHCTEMaTITeCkal https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OpraHN4YeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6moreka [IOK
0000111eHIe 3HaHUI 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUI
psn, obmmas hopmyna,

9 HOMEHKJIaTypa U U30MEPHs, bubnuorexa [JOK
AJIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [[OK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupoae. CriocoOsbl bubnuoreka [JOK
MOJTYy4YEHUS U IPUMEHEHUE https://m.edsoo0.ru/259b0a5h
AJIKAaHOB
[uknoankaHsl: 00Imas

12 ¢bopmyna, HOMEHKIaTypa U bubnuorexa [IOK

n3omepus, 0COOEHHOCTHU
CTPOCHHUA U XUMHUUYCCKUX

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



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

CBOWMCTB, CIIOCOOBI MOITyYCHUS
U IPUMEHEHUE

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hOopMyITbI OPTaHUIECKOTO

bu6mmoreka [IOK

13 BEII[ECTBA TI0 MACCOBBIM JI0JISIM
B g https://m.edsoo.ru/bf84d8eb
ATOMOB DJIEMEHTOB, BXOISIIINX
B ero cocraB. CuctemaTu3amms
1 0000ITIEHUE3HAHUIUTIO TeME
AJIKEHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

14 HOMEHKJIaTypa, SIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
Mosiekyn. CTpyKTypHast U LIHUC-

TpaHC-U30MEPHSIAIKEHOB
OuznyecKkue U XUMHUYECKHe
. bu6mmoreka [IOK
15 CBOMCTBA aJIKEHOB.
https://m.edso0.ru/21069ccd
[IpaBunoMapkoBHUKOBA

16 CriocoObl MoTy4eHHS U bubnuorexa [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 o

" bubnuorexa [IOK
17 teme "[lonydenue sTuneHa u
_ https://m.edsoo.ru/0941eed8
W3Yy4EHHUE ero CBOICTB
Pemenune pacu€THbIX 3a1a4 Ha
18 OTIpe/IeJICHUE MOJIEKYIISIPHOU bubnuoreka [JOK

(hopMyITbl OPraHUYECKOTO
BellleCTBa

https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

AnKaaueHbl: CONpsHKEHHBIE,

M30JIMPOBAHHBIE,
19 KyMYJHUPOBaHHBIC bubmmorera [JOK
YMYIHP ' https://m.edso0.ru/04298c0a
OCoOGeHHOCTH AIIEKTPOHHOTO
CTPOCHHUS

20 XUMHUYECKUECBONCTBACOIIPSIK bubnuorexa [JOK
E€HHBIXJUEHOB https://m.edsoo.ru/e561253d

21 CriocoObl nostyueHus u bubnuorexa [JOK
MPUMEHEHHE AJIKAAUEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,

29 HOMEHKJIaTypa, JIEKTPOHHOE U bu6moreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJ, (PU3UIECKUe
CBOMCTBA

23 XUMUYECKUECBONCTBAAIKMHOB Bu6mmorexa [IOK

https://m.edso0.ru/23493a93

24 KauecTBeHHBIE peaknu Ha bubnuorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl MoTy4eHHS U bubnuorexa [JOK
MPUMEHEHHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenne 3amau: pacd€Tel 1o

26 ABHCHHIO XUMHYECKOM bubmorexa HOK
P https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u

27 .
0000111eHIe 3HAHUI 110 TeMe

08 ApEHBI: TOMOJIOTUYECKUH AL, bubnuorexa [IOK

oOmas ¢opmyna,

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

HOMEHKJIAaTypa. DJIEKTPOHHOE
Y MIPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJ1 O€H30J1a ¥ TOJTyOJIa,
ux (pU3NYECKHUe CBOMCTBA

29

XUMHYECKHE CBOUCTBA
apPEHOB: PEAKIIUHU 3aMEIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

30

XuMHYeCcKHe CBOMCTBa
apEeHOB: PEaAKIUU
MIPUCOCTUHEHHUS, OKUCIICHHE
TOMOJIOrOB O€eH30J1a

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

31

Oco0EHHOCTUXUMHAYECKUXCBO
WCTBCTHUpOIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€THbIx 3a1a4 Ha
OTpEEICHUE MOJIEKYIISIPHOM
(hopMyIIBI OPraHMIECKOTO
BeIlleCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObl oTy4eHHS U
MIPUMEHEHHE apEeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eHeTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

35

Pacué€rsl o ypaBHEHUAM
XMMHMUYECKUX PEaKLUM.
Cucrematuzanus u
00o011eHne 3HaHUH 1o TeMe

36

ITpuponnsii ras. IlonmyrHeie
He(TsHbIE ra3bl



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

37

KameHHbI#1 yroJib ¥ IpoIyKThI
ero nepepaboTKu

bubnuoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedts 1 ciocoOsr eé
nepepadoTKH.
[IpumenennenpoayKkToBIepep
aboTkuHEPTH

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

39

T'enetnyeckas cBsA3L MCKIOY
Pa3iIMYHbIMHA Ki1aCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoIHEIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaAKIINHI
3aMelleHus TajJoreHa

bu6moreka [IOK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoueit Ha
TaJIOTE€HIIPOU3BOIHBIC.
Bsaumonelicteue
JUTAJIOT€HAIKAHOB C MarHUEM
Y IIUHKOM

42

Cucremaruzanus U
00001IeHEe 3HAHUN 110
pazaeny "YrieBoaoposr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTtponbHas paboTa o teme
"VYraesogopoab"

bubmuoreka [JOK
https://m.edsoo.ru/95c9e298

44

[IpenenbHble OJTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUH psi,
oOmas opmyna, cTpoeHue
MOJIEKYJI, U30MEpHS,
HOMEHKJIATypa,

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



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

Kiaccupukanys, pusnueckue

CBOMCTBa
XUMHUYECKUE CBOMCTBA
45 MpEeACIIbHBIX OJIHOATOMHBIX bubamorexa [OK
et A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHE OTHOATOMHBIX bubmorexa HOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [IOK
0COOEHHOCTH (PM3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLIEPUH, bubnuorexa [JOK
X GU3HYECKHE ¥ XUMHUUCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl oTy4eHHS U

49 MMPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoJI: CTPOCHHE MOJIEKYJIBI,
. bu6mmoreka [JOK
50 (hm3UYecKue CBOMCTBA.
https://m.edsoo.ru/2ce726f8
ToxcuunocTbeHona

51 XumuueckuecBorcTBadenona bubmorexa HOK

https://m.edso0.ru/037ca5f9

59 CriocoOslI mosTyueHust u bubnuoreka [JOK
npUMeHeHue (peHoa https://m.edsoo.ru/c77ddf4c

53 IIpakTuyeckas pabora Ne 2. bubnuorexa [IOK

Pemenne SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
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3az1a4 rno teme "CrnupTsl U
¢benoms"

Cucremarusanus u

bu6mmoreka [IOK

54
000011IeHNEe 3HAHNI IO TEME https://m.edso0o.ru/1810ch9b
AJIBIETUIBI X KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHUIIBHOM I'PYIIIbI; bubnuorexa [JOK
TOMOJIOTUYECKHE PAJIbI, 00IIas https://m.edsoo.ru/b139beaa
dhopmyna, nzomMepus u
HOMEHKJIaTypa
AJBIETUIBI U KETOHBI:
56 (u3HUYecKre CBOMCTBA; Bubnmorexa [IOK
’ https://m.edso0.ru/c887425¢c
peaKIuy MPUCOETHHCHUS
Peaknuu oxucienus u
57 Ka4eCTBEHHBIE PEAKIINN bubmorexa LOK
P https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 CriocoOsI moTydeHust bubnuoreka [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICIbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYI
N3omepus 1 HOMEHKIaTypa
bubmuoreka [JOK
60 KapOOHOBBIX KHCIIOT, MX
. https://m.edso0.ru/700cc87b
(uznueckue cBocTBa
XHUMHUYeCKHE CBOMCTBA
bu6mmoreka [JOK
61 MpeAesIbHBIX OJIHOOCHOBHBIX

Kap6OHOBLIX KHUCJIOT

https://m.edsoo.ru/40e6e0e9



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

Oco0GeHHOCTH CBOUCTB
MYPaBbUHOHN KHUCIIOTBI.

bubnuoreka [IOK

62 Muoroo6pasue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0OeHHOCTH CBOWCTB:
HETIpeCIIbHBIX U
apoMaTH4eCcKUX KapOOHOBBIX,

63 TUKapOOHOBBIX, bubnmorexa LHOK

https://m.edso0.ru/83a08773

TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTeIMBHICIITMXKAPOO
HOBBIXKHCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX bu6mmoreka [IOK
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CriocoObl oTy4eHHS U

65 MIPUMEHEHHE KapOOHOBBIX bubmorexa [TOK

https://m.edso0.ru/7c065c9d

KHCIIOT
Crnoxubie 3pupsr:
TOMOJIOTUYECKHUH psiJl, oO1as bubnuorexa [JOK

66
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3aaa4: 10
YPaBHEHUIO XUMHUYECKOMN

68 peakuuu, Ha OIpeeIIeHNue

MOJIEKYJISIpHOH opMyIIBI
OpPraHMYECKOr0 BEIIECTBA



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

[Ipaktuyeckas padora Ne 3.
Pemrenne skcniepuMeHTAIBHBIX

bubnuoreka [IOK

69
3amad o Teme "KapOoHoBbIe https://m.edso00.ru/486671fb
KucnoTel. CnoxxHbIedHUpPH"

XKupsr: crpoenne, puznveckue
. bubnuoteka [JOK
70 Y XMMUYECKHE CBOWCTBA
https://m.edsoo.ru/a19c5b98
(ruapoiinz)
Oco0eHHOCTH CBOMCTB JKHUPOB,

71 COJIEpXKAITUX OCTATKU bubnuotexa [JOK
HETPEAEIIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KUCHOT. JKupsl B Ipupoie
MpbL1a Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX

72 Motoriee aeiicraue. [lonstue o bubamorera LHOK

A ’ https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIUX
cpencrBax (CMC)
['eneTnueckas cBs3b

73 YTJIEBOJOPOJIOB U bubnuorexa [JOK
KHUCJIOPOJICOAEPIKAITUX https://m.edso0.ru/56790c96
OpraHMYECKUX BEILEeCTB

74 Pacuérbl o ypaBHEHUAM
XUMHYECKUX PeaKInui

75 Cucremaruzanus u bubmuoreka [JOK
0000111eHrE 3HAHUU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO1as XxapakTepucTuKa

76 YTJIEBOJOB U KJIacCU(pUKaLUs bubnuorexa [IOK

yII€BOJ0B (MOHO-, IU- U
MOJIMCAXapH/Ibl)

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



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
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https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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MoHocaxapusl: pusnyeckue

7 CBOMCTBA U HAXOXJCHUE B bubamorexa LOK
https://m.edsoo.ru/b4bdda2d
MpupoJie
[IpuMeHeHue rioKossl, €€

78 3HA4YCHUE B bu6mmoreka [IOK
JKU3HEEATCIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAaKTO3a. bubmmoreka [{OK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJIEKY, (PU3UIECKUE U bubnuorexa [JOK
XHMHUYECKIE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 [ToHATHEOOMCKYCCTBEHHBIXBOIT bubnuoreka [JOK
OKHax https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

82 OIpeIeICHUE JI0JIM BhIX0/1a bubnuorexa [JOK
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
CucremaTtuzanus u

83 00001IeHNE SII:IIaHI/Iﬁ 1o bubmmorexa [JOK

https://m.edso0.ru/08d4364c
pasneny
KonTponsHas pabota o Teme BuGmorexa LIOK
84 "Kucnopoacoaep:xaiiue

OpraHUYecKue coeTuHeHus"

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



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
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AMMHBL: KITacCU(pHUKAINA,
CTpOEHUE MOJICKYI, 00IIas

85 dbopmyna, nzomepus bubmorexa HOK
pMyJia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (pU3HUECKUe
CBOMCTBA
86 XuMu4eckuecBoicTBaanupaTu bubnuorexa [JOK
JeCKUXaMUHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWIMHA,
87 0COOEHHOCTH XHMHYECKUX bubmorexa HOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CriocoOblI mostydeHus u
88 MpUMEHEHHE AT (aTHIECKIX bubamorera LHOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMWHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEPHSI,
89 (bu3uvecKue CBOMCTBA Bu6mmorexa [IOK
’ https://m.edsoo.ru/d1773e80
OTnenpHBICTIPECTABUTEIH Ol
AMHUHOKUCIIOT
XUMHUYECKHE CBOUCTBA
aAMHHOKHCJIOT, X
90 OMOJIOTUYECKOE 3HAUCHUE bubmmorexa [JOK
https://m.edsoo.ru/77df705a
amuHOKucJIOT. CHHTE3 U
TUAPOIU3IICTITHIOB
o1 benku xak npupoaHbIC bubnuoreka [JOK
MOJIUMEPBIL; CTPYKTYPHI OEIKOB https://m.edso0.ru/429e9899
bubmuoreka IIOK
92 XUMHUUECKHECBOHCTBAOEIKOB 1

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

reTEePOLUKINYECKIE
93 coequHenus. HykienHoBbie bubnmorexa LOK
P ORI https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OHMoJorNYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX
94 SA7AY 110 TeMe bubmmoreka [{OK
. https://m.edso0.ru/8e3c02d1
A3oTcoaepKalne
OpraHu4YecKue coeTuHeHus"
[IpakTueckas padora Ne 5.
Pemenne skcniepuMeHTATBHBIX
95 SA1a4 110 TeMe bu6moreka [IOK
| https://m.edsoo.ru/bde3fdf6
PacmoznaBanue
OPraHM4eCcKUX COCTUHEHUN"
KonTtponsHas padoTa o treme
96 " A30oTCcoAepIKale bubmmorexa LOK
P " https://m.edsoo.ru/ce561bc7
OPraHUYECKUE COCAMHEHUS
OCHOBHBIC IOHATHUS XUMUHU
BBICOKOMOJICKYJISIPHBIX
97 COEIMHEHUN U METOIbI UX Eubmorexa HOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
TTOJIMKOHACHCAITUS
98 IInacTmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa IIacTuKa https://m.eds00.ru/82242e0f
DnacToMephbl: HATypaJbHbIN
bu6mmoreka [JOK
99 CUHTETUYECKUE KayUyKH.

Pesnna

https://m.edsoo.ru/246103ec
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BosokHa: HatypanbHBbIE,

10 UCKYCCTBEHHBIE,

0 cunterndeckue. [loaumepsr
CIICIMATIbHOTO HA3HAYCHUS

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

[Ipaktuyeckas padora Ne 6.

10 PCHICHI/IG 3KCH€pI/IMCHTaJII)HI)IX
3a7a4 1o TeMe
"Pacno3HaBaHue mIacTMace U

BOJIOKOH"

bubmmoreka [{OK
https://m.edsoo.ru/3aebd77a

O0600mieHne nu
1 0 cucreMaTruni3aimusa I/I3y‘-IeHH01"O
Martepuaa 1o TeMe

"BricOKOMONEKYISIPHBIE

coequueHus"

bu6moreka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KVIACC

Ne KoanuecTBouacon
1| Be JMarauzy | DJieKTpoHHbIeU(pPOBBLIEOOPaA3
/ Temaypoka KonTpoubH IMpakTuyeck
er YyeHHust oBaTeJibHbIepecypchl
bIepadoThI nepadoThl
n 0
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edso0.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX 000JI04eK bubnuorexa [JOK
2 1
aTOMOB, KBaHTOBBIE UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaecknx 1 bubnuorexa [JOK
AIIEMEHTOB (S-, p-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [JOK
ATOMHBIM OpPOHUTAIIAIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpalli aTOMOB
P Puryp bu6moreka [IOK
5 AJIEMEHTOB B OCHOBHOM U 1
R https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
6 DNEeKTPOHHBICKOH(UTYPAITUUHOHOB. 1 bubnuoreka [JOK
DJIEKTPOOTPULIATEITLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckas cucTeMa XUMUYECKUX
bubmuoreka [JOK
7 snemenTtoB JI. 1. MenpeneeBa, CBs3b C 1
N u https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuel CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
3 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK
HMIMH IIPOCTBIX U CIIOKHBIX BELIECTB I10 https://m.edsoo.ru/f8468927
TpyIIaM U Ieproaam
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CucreMaruzanuys u 0000IIeHUE 3HAHUM

bubnuoreka [IOK

9
10 TEME https://m.edsoo.ru/8fad2942
Bunpl xuMuueckoil cBa3u. MexaHu3MEl
00pa3oBaHus KOBAJCHTHON CBSI3H. bubnuorexa [JOK
10
Boaoponnascssss. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHBIEB3auMOACHCTBUS
BanenTHOCTH 1 BaJICHTHBIC
11 BO3MOYKHOCTH aTOMOB. CBSI3b bubmmoreka [{OK
3IEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUECKUM CTPOSCHUEM
12 [IpencraBneHus 0 KOMIIJIEKCHBIX bu6moreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa moJieKynsipHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUA. THIIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencrasieHye 0 KOJUIOUIHBIX Eubmorexa HOK
P https://m.edsoo.ru/da2c70e4
pacTtBopax
HctunHbIE pacTBOPHI: HACHIIIIEHHBIC U
15 HEHACBIIICHHBIC, PACTBOPUMOCTD bubmotera [JOK
P P ’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
16 CrocoObIBRIpAKECHUSKOHIICHTpAITUHAPA bu6mmoreka [JOK
CTBOPOB https://m.eds00.ru/328e653a
Pemenue 3a1a4 ¢ HCOOIB30BaHUEM
17 MMOHATHH ""MaccoBast JOJIS bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MOJISIpHas
KOHLIeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuotexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsHast pabota o Temam
"Crpoenue atoma. [lepuoauueckuii

20 3akoH U [leprnoanueckas cucrema bubnuotexa [JOK
XUMHUYECKUX AnemeHToB /l. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BeliecTna.
Mmuoroo6pa3ueserniecTs"”
Krnaccudukarus XHMHYECKUX peaKini
B HEOPTaHMYECKOW M OPraHUYECKON

9q | XHMHH. 3aKOH COXPAaHEHHUS MacChl bubnuoreka [JOK
BEIIECTB; 3aKOH COXPAaHEHHUS U https://m.edso0.ru/6335cdd2
MIpEeBPALIEHUS SHEPTUU TTPU
XUMHYECKUX PEaKIMsIX
Tennossie 3 HEKTH XUMUUYECKUX

22 | peaknui. TepMOXUMHUYECKHE bubmmorexa [JOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEeHUSIM

23 | XHMHYECKHUX peaKIuil u bubmmorexa [JOK

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

TEPMOXUMHUYECKHM YPAaBHEHUSIM
CKOopoCTh XMMUYECKOH peakiuu, eé

24 | 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB.
Karanu3 u xatanuzatopsl

25 | TomoreHHbIe U reTepOreHHbIepeaKuu



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
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[Ipaktuyeckas padora Ne 1 o teme

26 | "BnusHue pa3nu4HbIX (GAKTOPOB HA brbamorexa LOK
P . P " https.//m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OOpaTumbIe 1 HEOOpATUMBIE PEAKIINH. bubnuotexa [JOK
XHWMHYECKOE paBHOBECUE https://m.edso0.ru/30952f9b
[IpakTueckas padora Ne 2 o teme
28 | "BnusHHE pa3NMUYHBIX (GAKTOPOB HA bubamorexa [OK
P P | https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DNEKTPOTUTHYCCKAS TUCCOITUAITHSI.
29 | CwibHbIC U cIa0bIe JICKTPOTUTHI bubmorexa HOK
p ’ https://m.edsoo.ru/5f766bdf
CreneHpauccouanuu
Nonnoe npoussenenue Bopl. Cpena
30 BOJIHBIX PaCTBOPOB. bubnuoreka [JOK
Bonoponusritnokasarens (pH) https://m.edsoo0.ru/3966ca89
pacTBopa
I'maponus coneit. Peakiuu,
31 | mnpotekaromue B pacTBOpax Bubmmorexa [JOK
P B P P https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKUE PEAKIIMU B paCTBOPax bubmorexa HOK
P P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIE
. bubmuoreka [JOK
33 | peakuuu. BaxHeilue oKUCIUTENN U
https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bu6mmoreka [JOK
MOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PaCTBOPOB U PACIIABOB bubnmoreka [JOK

BCIICCTB

https://m.edso0.ru/93fb97d2
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bubmuoreka [IOK

36 Pentennesagaupa3nyHbIXTHIIOB
Aatp https://m.eds00.ru/5a859d16
37 Pemnrennesagaupa3inuHbIXTHIIOB bubmmorexa [TOK
p https.//m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 00001IeHUE 3HAHUM bubnuotexa [JOK
1o TeMme "XuMHUecKrue peakuun” https://m.edsoo0.ru/c161eb85

39 KonTposbHas pabora no teme bubnuorexa [JOK
"Xumunueckue peakuun" https://m.edso0.ru/a8a0a930
IlonoxeHne HEMETaJIJIOB B
[Teprouaeckoi CUCTEME XMMHUYIECKHX

40 sanemenToB JI. . MenaeneeBa u bubmmorexa LOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckecBOMCTBAaHEMETAIINIOB
AmtoTponsi HeMETauIoB (Ha IpUMEpE
41 | xwuciopona, cepsl, hochopa u bubmorexa [IOK
PO, Cephl, P https://m.edsoo.ru/ef92c91c
yriiepoaa)

42 Bonopon: nonyuenue, pusznueckue u bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA. ['upuIbl https://m.edsoo.ru/0aa8f613
["asioreHsl: HaX0KICHHUE B MPUPO/IE,

43 crocoObl MoJTydeHus, Pu3ndecKue u bubmorexa HOK

i o https://m.edsoo0.ru/4e223795
XUMHYECKHE CBOMCTBA
l"anorenoBonopoasl. Baxunelue
44 KHCJIOPOICOAepIKAIINE COETMHEHUS bubmorexa LOK
P P https://m.edso00.ru/6b3255e6
rajJjoreHoB
JlabopatopHble ¥ IPOMBIIIIICHHBIE
45 CHOCOOBI TOTYYESHHSI TaJIOTeHOB. bubnuoreka [JOK

[IprMeHeHne rajJjoreHoB U ux
COEIMHEHUN

https://m.edsoo.ru/6971aca4
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[Tpaktuyeckas padora Ne 4. Pemenue

46 | SKCIepUMEHTAIBHBIX 33]1a4 [0 TEME bubmmorexa LHOK
" P " https://m.edsoo.ru/8b26fecd
lNanorenst
Kucnopoa: naboparopHeie u
47 | TPOMBILUICHHEIS CHOCOOBI NOJTyYEHMUS, bubnuorexa [JOK
¢bu3nvecKrue 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenuekuciopoa 1 030Ha
bu6mmoreka [{OK
48 OKcubl U IEPOKCUIBI
. p a https://m.edso0.ru/5c8816a0
49 | PemreHne3aIaupa3TUIHBIXTAIIOR brbmorexa [TOK
Aaip https://m.edsoo.ru/2b6d8b4b
Cepa: HaXxOXJIeHHE B IIPUPOJIL,
50 cncl))co6m TIOJTyYEHUS qf)ml:/mecxne u brbmorexa [TOK
yi 7 https://m.edsoo.ru/46afael6
XMUMHYECKUE CBOMCTBA
bu6mmoreka [IOK
51 CepoBoaopos, cynb(u bl
POBOAOPOL, CYIbHA https://m.eds00.ru/7c875999
Kucnoponaconepxkaiue coeInHEHN
52 cepbl gcf)6eiﬂrz)cnf1u CBOIZCTI]; CEepHOMU bubmorexa HOK
DAL P https://m.edsoo.ru/8cfa2548
KHUCIIOTBI
[IpakTuueckas padota Ne 5. Permenue
bu6mmoreka [JOK
53 | DSKCIEepUMEHTANBHBIX 3aj1a4 M0 TeMe
" . | https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coenuHeHUs
A30T: HaX0Xk/IeHUE B PUPO/IE,
54 CHOCOObI MOJTy4YeHUs, PUINYECKUE U bubnuorexa [IOK

XHMHUYECKHE CBOMCTBA. AMMI/IaK,
HUTPpUIbL

https://m.edsoo.ru/badd2255
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Kucnopocoaepxkanye coeiMHEHUS

55 | a3ora. OCOOEHHOCTH CBOMCTB a30THOM bubmmorexa LHOK
' https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUMN. bubnuorexa [JOK
A30THBICY10OpEHHS https://m.edso0.ru/129f5059
®dochop: HaxOXKIEHHE B IPUPO/IE,

57 crocoObl MoNTyYeHus, PU3ndecKue u bubnuotexa [JOK
xumMudeckue cBoiictBa. dochupr u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 | docdo c((i)) e(bx(s ne KucnoTel. Conn brbmorexa [TOK

peosepat ' https://m.eds00.ru/c7a2d429
(hochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [JOK
coequaeHni. DochopHBICYT0OpEHUS https://m.edso0.ru/a218070a
[TpakTtuueckas padota Ne 6. Permenue

bu6moreka [IOK
60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
https://m.edso0.ru/8175ac3f
"AzoT 1 pochop u ux coeaquHeHU"
VYrnepoa: HaXxoKJIeHUE B IPUPO/IE,

61 AJUTOTPOITHBIE MOTU(PUKALINH; bubnuorexa [JOK
(bM3UYEeCKHe U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcup yraepoaa(ll), oxcn

62 e I:)y;(l\l;)) ; (OJ'I)LHa}I KiCHOTa u eé bubmorexa HOK
yHIepoA > I https://m.edsoo.ru/dba58adf
coJu

63 | Pemenuesanaupa3zIMUHBIXTUIIOB bubmmorexa [JOK

https://m.edso0.ru/6029b609
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KpemHuii: HaxoxkIeHUE B IPUPOJE,

64 | crnocoObl HoTydeHus, PU3NIECKUE U bubamorexa LOK
YHCHI, https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuus(1V), kpemaueBas bubnuotexa [JOK
KHCJIOTA, CHJTUKATEI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coenuHeHni. CTEKII0, €ro MOJIydeHuE, https://m.edsoo.ru/393cdacOhttps://m
BUJIBI CTEKJIA .edso0.ru/5823cefb
67 Pemenunesagaupa3inuYHbIXTHIIOB bubmorera [JOK
Hatp https://m.edso00.ru/b624f801
68 Cucremaru3zanus u 00001IeHUE 3HAHUIA bubnuorexa [JOK
mo Teme "HemeTamisr" https://m.edsoo.ru/6e864db5
69 KonTpomsHas pabora no teme bubnuoreka [IOK
"Hemeramnsr" https://m.edso00.ru/d0484c76
70 AHaNn3 pe3yabTaToB KOHTPOJIBHOU bubnuoreka [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo0.ru/2b7e9510
[TomoxxeHne MeTaIoB B
[Tepuoanueckoit cucreMe XMMUYECKUX
71 S IEMEHTOR bu6mmoreka [JOK
) https://m.eds00.ru/9839c16¢c
OcoOEHHOCTUCTPOCHUSAAICKTPOHHBIXO
00JI0YEKaTOMOBMETAILIIOB
OO6mue GpuznuecKkre CBOMCTBA
bubmuoreka [JOK
72 | weramioB. [I[puMeHEeHHE METAIITIOB B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
bu6mmoreka [JOK
73 C . K
aBeiMeTauioB. Kopposusmeranios httos://m.edsoo.ru/42b872e3
74 Pemennesanaupa3nuyHbIXTHIIOB bubmotera [JOK

https://m.edsoo.ru/e3de37b6
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DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUI

75 | wmertamnoB. O6mme crnocoOs bubamorexa LOK
https://m.edsoo.ru/94eb377a

MOJTy4CHUSI METAJIOB
OO0mas xapakTepucTuka Metamion |A-
rpynnsl [lepronguyeckoi cucteMbl

76 XUMHUUYECKUX AJIeMEHTOB. Hatpuii u bubnuotexa [JOK
KaJui: nojydeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, TPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN
O6mras xapakrepuctuka metaios [A-
rpynnsl [lepronnueckoi cucreMsl

77 XUMHUYECKHX dJIEMEHTOB. Marauii u bu6moreka [IOK
KaJIbIUi: OJy4eHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JKEcTkoCTh BOABI M CIOCOOKI €€ bubnuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AJIOMHUHHN: TIOJTydeHue, GU3ndecKkue bubnuoreka [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMICTBA OKCHIA U

80 THUJIPOKCHUJIA ATTFOMUHUS, bubnuoreka [JOK
TUJPOKCOKOMILIIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 | Pemenue3anaupa3IMuHBIXTUIIOB
ITpaktuyeckas pabora Ne 7. Pemenue

82 | »sKcImepUMEHTaNbHBIX 33]1a4 M0 TeMe bubmmorexa [JOK

"MeTaisl IJIaBHBIX TOATPYHH"

https://m.edsoo.ru/27a4af43
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OO01mas XxapakTepuCcTUKa METaNIOB
no6ounsIx noarpym (b-rpymm)

bubnuoreka [IOK

83 .
[Iepnoanueckoil CHCTEMBI XUMUYECKUX https://m.edso0.ru/610d7431
JJIEMEHTOB
dusuyeckue U XUMHUIECKUE CBOMCTBA
84 XpOMa H €ro COeIUHEHNH, UX bubnmorexa LOK
P ’ https://m.edso00.ru/9911bef3
MIPUMCHCHHE
Bakueiiiue coemuHeHn MapraHiia.
85 [IepMmaHranar xaiaus, ero ’ bubmmorexa [TOK
P y https://m.eds00.ru/039d69c8
OKHCJINTEILHBIE CBOMCTBA
dusnyeckre U XUMUYECKHE CBOMCTBA
86 )xenesa u ero coequaennii. [Tonyuenue bubmmorexa TTOK
g ] v https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB XKeje3a
duznyeckre 1 XUMHUECKHE CBOIICTBA
87 MeEIU U €€ COCINHEHUI, UX bubmmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
duznyeckre 1 XUMHUECKHE CBOIICTBA
88 IIMHKA ¥ €r0 COSANHECHUH, UX bu6mmoreka [JOK
MPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
' ApOKCOKOMITIEKCHIIIMHKA
[IpakTuueckas pabota Ne 8. Pemenue
bubmuoreka [JOK
89 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME
" " https://m.edsoo.ru/a6e352ea
MerTasibl TOOOYHBIX MOATPYIII
bubmuoreka [JOK
90 Pemenne3agaupazinyHbIXTUIIOB
https://m.edso0.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIIS
bu6mmoreka [JOK
91 | wu3y4yeHHOro MaTepuaia Mo Teme

"Meraier"

https://m.edsoo.ru/e91fe975
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92 KonTtponsHas pabota o Teme bubmuoreka [IOK
"Metamns" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHON bubnuorexa [JOK

93
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHun

94 YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA. bubnuorexa [JOK
[TonaTHE 0 HAyYHBIX METOAAX https://m.edso0.ru/080fe1f0
HCCTIeIOBaHUS BEIECTB
Hayunple mpuHIIUIIBI OpraHU3aliN

95 XUMHUYECKOTO MPOU3BOJICTBA. bu6mmoreka [JOK
[TpombImineHHBIE CIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaXXHEHIITNX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE

96 OKpY’KaIoIllel Cpe/bl U ero Bubnmorexa [IOK

PYRAIOIEH Cpex https://m.edso0.ru/9f11bf51
MOCJEACTBUS

97 XUMUA U 3JJ0pPOBBE YEIIOBEKA. bubnuoreka [JOK
JlekapcTBEHHBIE CpEICTBA https://m.eds00.ru/a6552721

98 Xumus . Ponp xumun B bubmuoreka [JOK
o0ecrieueHny MANIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdromepHsie bubnuoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMUS B CTPOUTENIbCTBE. BaxkHelue

10 CTPOUTEIIbHBIE U KOHCT MOHHBIE bubmmorexa [JOK

0 P Pyt https://m.edso0.ru/61e69003
MaTrepuabl
XUMHS B CEIBCKOM XO35IMCTBE.

10 Oprannueckre 1 MUHEPAJIbHbBIE bubmmorexa [JOK

1 P P https://m.edsoo.ru/fd39587d

ynoOpeHus
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10 CucreMaru3anus u 0000IIeHIE 3HAHUI 1 bubnuoreka [IOK

2 10 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 10
I[TPOI'PAMME 2



https://m.edsoo.ru/db979c70




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeOOBAHUSI K MPEIMETHBIM
pe3yJbTaTaM 0CBOEHHMs OCHOBHOM
o0pa3oBaTeIbHOIi MPOrpPaMMBbI CpeIHEro 061ero
o0pa3zoBanus

Bianenne cucreMOM XMMHUYECKHMX 3HAHMM, KOTOpas

BKIIIOYacCT:

1.1

OCHOBOTIOJIATAfOIINE MMOHATUS (XUMHUYSCKUAN JIEMEHT,
aTOM, U30TOTIBI, DIIEKTPOHHAS 000JI0YKa aroma, S-, p-,
d-aneKTpoHHBIE OpOWTAaTM aTOMOB, OCHOBHOE U
BO30YKIEHHOE COCTOSHHE aTroMma, HWOH, MOJIEKYJa,
BAJICHTHOCTh,  DJIEKTPOOTPHIIATEIBHOCTh,  CTEIICHb
OKHUCJICHHS, XHMHUYECKas CBA3b (G- U T-CBSA3b, KPATHBIC
CBSI3W), TruOpuaM3anus  aTOMHBIX  OpOWTaeH,
KpHCTaJUTMYECKasi pemérka, MoJib, MOJISIpHAs Macca,
MOJISIDHBI ~ 00BEM,  MOJISIpHAasT ~ KOHIIEHTpAIIHs,
pacTtBOpel  (MCTUHHBIE, JUCIEPCHBIE  CHUCTEMBI),
KPHUCTAJLIOTHIPATHI, YIIIEPOTHBIH CKEJIeT,
(GyHKIMOHATIBHAS ~ TPYNINA, paadKais,  H30MEpHI,
CTpyKTypHasi (opMmyna, u30MepHs (CTPYKTYpHas,
reoMeTpuydeckas (1uc-, TpaHCHU30MEpHS),
TOMOJIOTUYECKUH psiZl, TOMOJIOTH, YIJICBOJOPOIBI,
KUCJIIOPOA- M a30TCOJCPIKALINE  COCJAMHCHHS,
OMOJIOTUYECKH aKTHBHbIE BeliectBa  (YrJICBOJIBI,
KUPBI, OCIKK), MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHHSI, KPEKUHT,
pudOpMHHT, THIIBI XUMUYECKUX peakiuii
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- u
SHAOTEPMHUUECKUE, PEAKIIU HOHHOTO 0OMEHa, TOMO- U
reTeporeHHbIe, 00paTUMBbIE U HEOOPATUMEIE), PACTBOP,
ANEKTPOJIUTHI, HEINIEKTPOJIUTHI, AIIEKTPOIUTHYECKAS
JUCCOLIMAINS, CTEMEeHb AUCCOIHMAINH, OKUCIHUTENb,
BOCCTaHOBUTEb, DJEKTPOIHN3, CKOPOCTh XUMHUUYECKOU

pCaKknun, XUMHYCCKOC paBHOBeCI/Ie)




1.2

TEOPUU U 3aKOHBI (TEOPHUS] XUMHYECKOTO CTPOEHUS
oprannueckux BemectB A.M. bytiepoBa, Teopus
AIEKTPOJIUTUYECKON aucconmanuu, [lepuoauueckuin
3akoH /[.W. MeHnneneeBa, 3aKOH COXpaHEHHUSI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE
NOHUMAHUS MIPUYUHHOCTHU u CUCTEMHOCTHU
XMUMHYECKUX SIBJIEHUI, COBPEMEHHbIE IPE/ICTaBICHUS
O CTPOEHUU BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U

HAaJMOJIEKYJISIPHOM YPOBHSX

1.3

MMPpEACTABJICHHUA O MCXaHU3MaX XUMHNYCCKHUX peaKuHﬁ,
TEPMOJUHAMHUYCCKUX n KHHETHYCCKHUX
3aKOHOMCPHOCTAX HX IPOTCKAHHUA, O XUMHUUYCCKOM

PAaBHOBECHH, TUCIICPCHBIX CUCTEMAX

1.4

(haKkTOJIOTUUECKHE CBEJEHUS O CBOMCTBax, COCTaBeE,
MOTYICHUHN i 0e30I1acHOM HCITIOJIL30BaHUU
Ba)I(HefIIHI/IX HeOpFaHI/I'-IeCKI/IX 158 OpFaHquCKHX
BEIIECTB B OBITY M TPAKTUYECKOW NIE€ATETHLHOCTH

YCI0BCKa

1.5

o0mme  Hay4YHbIE TIPUHITUTIBI XHUMHAYECKOTO
NPOM3BOJICTBA (HA TPHMEpPE IMPOU3BOJICTBA CEPHOU

KHCIIOThI, aMMHaKa, METaHOJIa, TepepaboTKu HePTH)

ChopMupoBaHHOCTbYMEHUUBBISBIIATD:

2.1

XapaKTCPHbIC IIPHU3HAKK W B3aMMOCBA3b H3YYCHHBIX
HOHﬂTHﬁ, IMPUMCEHATH COOTBETCTBYIOIIUE IMOHATUA IIPU
OIIMCaHuKU CTPOCHUA H CBOICTB HCOPraHn4€CKux Hu

OPraHu4YCCKuX BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

2.2

B3aMMOCBS3b XMMHMYECKMX 3HAHHHU C TOHATHAMH H
MNPpEACTABJIICHUAMU JPYIrUuxX IMpPpEeAMCECTOB JIid boiee
OCO3HAHHOTO ITOHMMAHHA U OOBICHEHUS CYIIHOCTHU

MAaTCPHAJIbHOI'O €AMHCTBA MHpPa

C(l)OpMI/IpOBaHHOCTLYMeHI/IHI/ICHOHB3OBaTBI

3.1

HaMMCHOBAHUA XUMHUYCCKUX CO€OUHEHHI
MCKAYHAPOAHOT'O COr03a TeOpeTquCKOﬁ u
HpHKHaHHOﬁ XMMHUHU U TpPUBUAIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K HU3YUYCHHBIM KJIaCcCaM

OpPraHN4YCCKUX U HCOPTaHNYCCKUX COCIMHEHUN




3.2

XUMHYECKYI0 CHMBOJIUKY JUISI COCTaBIICHUS (POPMYI
HEOPraHWYECKUX  BEIIECTB,  MOJIEKYJSAPHBIX U
CTPYKTYpPHBIX  (pa3BEPHYTBIX, COKpalIEHHBIX U

CKEJICTHBIX) (DOPMYJI OPTaHUYECKHUX BEIICCTB

CdhopMHpoBaHHOCTHYMEHHUSAKIACCU(PUIINPOBATH:

4.1

HCOPraHn4eCKue BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI>
OCHOBAHUA U KPUTCPUUN I KJIaCCI/I(l)I/IKaIII/II/I N3y4aCMbIX

XUMHUYECKUX 00BEKTOB

4.2

OpPraHn4cCKrUC BEHICCTBA, CaAMOCTOATCIILHO BI)I6I/IpaTI>
OCHOBAHUA U KPUTCPUUN IS KJ'IaCCI/I(i)I/IKaHI/II/I HN3y4aCMbIX

XUMHYECKUX 00BEKTOB

4.3

[0 pa3IW4YHbIM MpHU3HAKaM (YUCIy U  COCTaBy
pearupyromnmx BelecTB, TEIUIOBOMY d(GEKTy peakiuH,
U3MEHEHUIO  CTENeHEeW  OKUCIEHHS  JJIEMEHTOB,

00paTUMOCTH PEAKIINH, YIACTHIO KaTalu3aTopa)

CdopmupoBaHHOCTH YMEHUS XapaKTepHu30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUM) W HOHOB XHUMHYECKUX
aneMeHTOB 1 — 4 nepuoioB Ilepuoandeckoi cuCTEMbI
.M. MenneneeBa u uX BaJICHTHbIE BO3MOKHOCTH,
UCIIOJIBb3YS MOHATHS S-, p-, (-31eKTpOHHBIE OPOUTAIIH,

SHEpPreTUYecKue YpOBHU

CdopmupoBaHHOCTH YMEHUS OOBSACHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHX
JJIEMEHTOB W 00pa3yeMbIX HMHU COEJUHEHUN I10

NepuoaM U rpyrmnam

C(bOpMI/IpOBaHHOCTL YMCHUSA COCTaBJIATb YPABHCHUA

XUMHNYCCKHNX peaKHI/Iﬁ " PACKPBIBATH UX CYHIHOCTD:

7.1

OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MMOCpCACTBOM COCTABJICHUSA JJICKTPOHHOI'O Oananca

ITUX PEaKLUN

7.2

YpaBHCHUA peaKLII/Iﬁ Pa3JIMYHbIX THUIIOB; IIOJIHBIC H
COKpaH_IéHHBIe YpaBHCHUA peaKI_lI/Iﬁ HOHHOI'O O6MeHa,
YUUTBIBAA YCJIOBU:, IIPU KOTOPBIX 3THU PCAKIHUU UAYT

J0 KOHIIa




7.3

peakuuii TUPOJIN3A, peaxkuui
KOMILIEKCO0Opa30BaHus (Ha npumepe

TUJPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS )

ChopMupoBaHHOCTEYMEHHSIIOATBEPKIATh:

8.1

Ha KOHKPETHBIX NpPUMEpax XapakTep 3aBUCHUMOCTH
PEaKIIMOHHOU CIOCOOHOCTH OpPraHUYEeCKUX
COCIMHEHUH OT KPaTHOCTHU M THIIA KOBAJICHTHOM CBSI3U
(o- ¥ m-CBsI3M), B3AUMHOTO BJIUSHUS aTOMOB M T'PYIIIT
aTOMOB B MOJICKYyJaX, a Takke OT OCOOCHHOCTEH
peanu3auuy  Pa3IndHbIX MEXaHH3MOB MPOTEKAHUS

peakuuii

8.2

XapaKTepHble  XMMHUYECKHE  CBOICTBa  BELIECTB
COOTBETCTBYIOIIUMH DJKCIIEPUMEHTAMU U 3alHUCIMHU

YpPaBHEHUN XUMUYECKUX PEAKIIHI

CpopMHpOBaHHOCTH YMEHHUS XapaKTEPHU30BaTh COCTAB
Y BOKHEHIIIME CBOMCTBA BEILIECTB, MPUHAICKAIINX K
ONPENENEHHBIM KJaccaM M TpyNIaM COEOUHEHUH
(mpocThle BeElIEeCTBA, OKCHJIbI, THAPOKCH]IBI, COJIU;
YTIIEBOJIOPOIBI, TIPOCThIE AUPHI, CHOUPTHI, (HEHOIBI,
aJbJIerU/ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE
3¢upbl, KUPBI, YTIEBOAbI, aMHUHBI, AMUHOKHCIIOTHI,

OCIIKM)

10

ChopmMupoBaHHOCTh YMEHHS MPOBOAUTH PACUYETHI O
XUMHYECKUM (GopMysaM U YpPaBHEHUSIM XUMHUYECKUX

peaKHI/Iﬁ C UCIIOJIb30BAHUEM (I)I/ISI/I‘ICCKI/IX BCJIMYHH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKIuy, €cIu OJHO W3 MCXOJHBIX BEHIECTB JIaHO B
BHUJIE pacTBOpa C OIpEeIEHHOM MAacCOBOM JoJiei
pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET

IpUMecH)

10.2

MaccoBOW WU OOBEMHOM MONM, BBIXOJA MPOIYKTa

peaxiuu

10.3

Ter10BorosppexTapeaximii

10.4

00BEMHBIXOTHOLLIEHUHUTa30B

10.5

10 HaXOXXKACHHUIO XUMHUYECKOMN (l)OpMy.]'IBI BCIIICCTBA

11

Bnanenue cucremoil 3HaHMM O METOJAaX HAYyYHOIO

MO3HAaHUS SBJICHUN npupoabl, HUCIIOJIB3YyCMbBIX B




€CTECTBCHHBIX HAyKaXx M YMEHHME IPUMEHATb 3TH
3HaHUS [PU OKCIEPUMEHTAIBHOM MCCIECJOBAaHUU
BEIIECTB M Uil OOBACHEHHS XMMHUYECKHUX SBIICHHM,
MMEIOIIMX MECTO B  NPHUPOAE, IPAKTUYECKON

JACATCIBHOCTH 4YCJIOBCKA U B HOBCGHHCBHOﬁ JKHN3HHU

12

CdopmupoBaHHOCTH YMEHHUS MIPUMEHSATH
(ucmonp30BaTh) 3HAHMSI O COCTaBE M CBOMCTBAX
BELIECTB JUIsI OKCIIEPUMEHTAIIBHOM ITPOBEPKU THIIOTE3
OTHOCHUTEJBHO 3aKOHOMEPHOCTEH MIPOTEKAHHS
XUMHUYCCKUX peaKuMﬁ u IIPOTrHO3UPOBAHUA
BO3MOXKHOCTEH WX  OCYIIECTBJIICHUS; CHUCTCMHBIC
XUMHUYECCKHUEC 3HAHUA JUTSA 00bBSICHEHUS u
[IPOTHO3UPOBAHHUS SIBJICHUI, AMEFOIINX
€CTECTBCHHOHAYUYHYIO  IPUPOLY; I  IIPUHATHS
rPaMOTHBIX  pelieHud npoOieM B CUTyalMsX,

CBA3AHHBIX C XUMHUEN

13

ChopMupoBaHHOCTH  YMEHHS  IUIAHUPOBATh |
MPOBOJMTh XUMHUYECCKHH 3KCIICPUMEHT (TIOJYICHHE W
U3yYCHHE CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX
BEICCTB, KAYECTBCHHBIC PEAKIIMH YTJICBOIOPOIOB
Pa3IUYHBIX  KJIACCOB M KHCJIOPOJCOJICPIKAIINX
OpPraHUYECKUX BEIIECTB, pelieHue
9KCIIEPUMEHTAJIBHBIX 3a7ad 110  PaCIiO3HABAHHIO
HEOPraHMYECKUX MW OPraHMYeCKHX BEIIECTB) C
coOmoeHueM MpaBwi 0e30MacHOro OOpalieHus C
BEIlCCTBAMU M J1a0OPAaTOPHBIM  00OPYIOBAHUEM;
(bopMyIUPOBATh LIEIH UCCIICIOBAHUS; TIPEJCTABIIAT B
pa3inyHOi  QopMe  pe3yiabTaThl  IKCIEPUMEHTA,

AHAJIM3UPOBATH U OLICHUBATDL UX NOCTOBCPHOCTD

14

ChopMupoBaHHOCTD yYMEHHUs OCYILECTBIISITh
LeJICHAIPABJICHHBII MOMCK XMMUYECKOW MH(pOpMaIuu
B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-HayyHast
JUTEpaTypa, CpeICTBa MacCOBOM MHQOpMalMu, CeTbh
WHTepHeT u JApyrue), KpUTHYECKH aHalIW3UpOBaTh
XMMHUYECKYI0 HH(pOpMaIMIo, InepepadareiBath €€ U
UCMOJb30BATh B COOTBETCTBUM C IOCTABJICHHOU

y4eOHOM 3a1aueit




15

ChopmupoBaHHOCTD YMEHUS IIPOrHO3UpPOBATh,
aHAJIM3UPOBATh U OIICHUBATh WH(POPMAIUIO C TTO3UIIHIA
OKOJIOTUYECKOW OE30MAaCHOCTH TOCIEICTBUIA OBITOBOMA
U TPOU3BOJICTBEHHOM  JCSITETHLHOCTH  YEJIOBEKa,
CBSI3aHHOM c nepepaboTKoM BEILIECTB;
c(hOpMHUPOBAHHOCTh YMEHUH OCO3HABaTh OMACHOCTh
BO3I[€I>10TBH$I Ha JKHBBIC OPraHU3Mbl OHpCIICJIéHHI)IX
BEIIECTB, TMOHMMAs CMBICI TOKa3aTesl MpeaeibHON
JIOITYCTUMOW KOHIIEHTPALMH, U MOSICHATh Ha IIpUMeEpax
crnocoObl  YMEHBIIEHHWS W  MPEJOTBpAILlEHUS HUX

BpPCAHOIO BO3I[€I\/'ICTBI/I$I Ha OpraHusm 4YC€jI0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XuUMHUmn

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

TeopeTnuecKkneoCHOBBIXUMHUH

1.1

Crpoenne BemiectBa. CoBpeMeHHAass MOJICNIb CTPOCHHUsI aToMa. Pacripenenenue
OJICKTPOHOB II0 OSHEPICTUYCCKHUM YPOBHSM. Kﬂaccn(bmcaum[ XUMHUYCCKUX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPTreTUUYECKUX YPOBHEW aToMOB (S-, p-,
d-anmementoB). OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aTOMOB. DJIEKTPOHHAsS

KOH(Uryparus atoma. BajaeHTHbIEC 27I€KTPOHBI

1.2

[lepnognueckass cucrtema xumuyeckux oanemeHtoB .M. Menneneesa.
®usnueckuit cMbicn [lepronnueckoro 3akona .M. Menneneesa. [Ipuunabl 1
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB JJIEMEHTOB M WX COCIMHEHUH 0
MepuoiaM M TpynmaM. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHINX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. D1EKTPOOTPUIIATENLHOCTh. CTENEHbOKUCICHUS

1.4

Bunel xumuueckoii cBsi3u (KOBaJeHTHAs, HOHHAS, METAJJINYeCcKas, BOJIOPOIHAS)
U MexaHM3Mbl €€ oOpazoBaHus. MEXMONEKYISIpHbIE B3aUMOJICHCTBHUSL.
BemectBa  MOJEKYASPHOTO M HEMOJIEKYISPHOTO  CTPOEHHUSA.  THIIBI
KPUCTAITTUYECKUX PeIETOK.

3aBHCUMO CTBCBOﬁCTBaBeIHeCTBOTTI/IHaKpI/ICTaJIJ'II/I‘leCKOprCH.IéTKH

1.5

Xumudeckass — peakmusa.  Knmaccuduramus — XMMUYECKHX — peakmuil B

HeOpFaHquCKOﬁ u OpF&HH‘ICCKOﬁ XHUMMHU. 3aKOHCOXpaHeHI/IHMaCCBIBeH_[eCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBbie 3¢ dekThl XuMudyeckux peakiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

O6paTI/IMLIe PCaKIuu. XHUMHUYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOIIKUC Ha

cocTosiHue Xumuueckoro papsHoBecus. [lpunnurn/lelllarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PacTBOPOB BCIICCTB: Kuciasd, HeﬁTpaJ’IBHaﬂ, mcJIo4YHasd.

CTCHCHLI{HCCOHH&HI/II/I. PeaKI_II/II/II/IOHHOI‘OO6MeHa

1.10

IMunponus coneil. MonHnoe mpousBeneHue Boasl. Bomopoansiitnokasatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAKCHUSA KOHIOCHTpAaUuu pacTBOPOB: MaccCoBas HOJIA
paCTBOpéHHOTO BCIICCTBA, MOJIApHAasd KOHLOCHTpALUA. Hacrplmennele u

HCHACBIIICHHLICPACTBOPLI, PACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNApaThl

1.12

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkmuu. IloBeneHue BemIeCTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH MCTOI[BIBHGKTPOHHOTO6aJ'Icha




1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBIHEOPraHUYECKONXUMUU

2.1

Knaccudukarus HEOPraHUYECKUX COCIMHECHUM. Homenkiatypa

HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHM, Kalluid, KaJblLIUH,
MarHui, aJlOMUHUM, LHMHK, XPOM, JKEJIe30, MeIb) M UX COCAMHCHUH.

OO0u1recnocoObIOTYIeHUSIMETAIIIOB

2.3

XUMHUYECKHUE CBOWCTBA BAXKHEWUIINX HEMETAJJIOB (TaJlOr€HOB, CEphbl, a30Ta,
docthopa, yrmepoma W KpEeMHHS) M UX COCIUHEHHHA  (OKCHIOB,

KHCIIOPOICOAEp KAILUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHNn4€CKUX BCUICCTB, NPUHAMJIC)KAINX K

Pa3IMIHBIM KJIacCaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHeHnid. KauectseHnbie

PEaAKIIMK Ha HCOPraHMYCCKUC BECIICCTBA U NOHBI

OCHOBBIOPTaHUYECKONXUMUH

3.1

OCHOBHBIE  TIOJIOKEHHUS TECOpHUU XHUMHYECKOTO CTPOCHHA OPTraHUYCCKUX
coenquuennii A.M. BytiepoBa. YriaepoaHblid CKEIET OPraHUuYeCKOM MOJIEKYJIbI.
KpatHOoCTh XMMHUYECKON CBS3U. S- M P-CBSI3U. SP3-, SP2-, SP-THOpUAN3ALIUH
opOuTasneit aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHus MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonstue o  dyHkuoHanpHOW rpymme. OpueHTanuoHHble  A()PEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kinaccudukanuy OpraHuyeckux BerlecTB. HomeHkiaTypa
OpraHMYECKUX COEJAMHEHUN (cucTeMaTHdecKas) U TpUBUAIbHbIC Ha3BaHUS

BaKHEHIITHX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIM MeXaHW3Mbl peakiuu. [loHaTne o

Hykneoduie u snekrpoduie. [IpasunoMapkosuukoBa. [IpaBuno3aiiiieBa

3.5

AnkaHpl. XMMHYECKHE CBOMCTBA aJIKAHOB: TaJIOTCHUPOBAHUC, ICTUAPHUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHHUC, KPCKUHI, HU30MCpU3alusd, TI'OPCHHUC. HOJ’Iy‘ICHHC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOWCTB OUKIOAJIKaHOB C MaJIbIM

pa3MEpoOM LHUKIIA. PeaKHI/II/IHpI/ICOG,Z[I/IHCHI/ISI H paaUKAJIbHOT03aMCIICHUSA

3.6

Ankennl. XMMHYECKHE CBOMCTBA: pCakiun NpuCOCANHCHUA (FaJ'IOFeHI/IPOBaHI/IC,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, l"I/I,Z[paTaI_II/ISI), TrOpCHUsA, OKUCIICHUA U
HOJ'II/IMepI/BaI_[I/II/I.HpOMBIIJ_IJ'IeHHBIC u

HaGOpaTOpHLIeCHOCO6LIHOHy‘ICHI/I}IaJIKCHOB

3.7

AJ'IKa)II/ICHLI. XHWMHUYECKHE CBOMCTBA ajKaJHEHOB: pCaknuuu IMpUCOCANHCHUA
(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TropCHUA n NOoJIMMEpHU3alliu.

HOJ'Iy‘-IeHI/IeaHKa,Z[I/ICHOB




3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: pEaKLIMU IPUCOEANHEHNUS (TaJOreHUPOBaHUE,
THJIPUPOBAHUE, TUAPATALNS, THAPOTATIOTEHUPOBAHKE) KaK CIIOCO0 TOTy4eHHS
IIOJMMEPOB M JAPYIUX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amemenus. I'openue
aleTUIIeHa KAK HCTOYHUK BBICOKOTEMIIEPATYpPHOTO IIJIAMEHH I CBAPKHU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/IeaIIGTI/IJIeHa

3.9

ApeHpl. XWMHUYECKHE CBOWCTBA OCH30JIa: PEAKIHH JJICKTPO(UIHLHOTO
3aMelleHus, MPUCOECTUHEHUS (TUAPUPOBaHUE, TrajoreHupoBaHue). Peakuus
roperusi. OcoOEHHOCTH XMMHUYECKUX CBOWCTB Toiyosa.llomydenue OeH3oa.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB cTHpoja. [lommmepusanusicrupora.

CrocoObIoTy4eHusT U TPUMEHEHNEAPOMaTHIECKUXYTIIEBOI0POIOB

3.10

Crnuptsl. IlpenenbHble OAHOATOMHBIE CHUPTHI. XHWMHUYECKHE CBOMCTBA!
B3aMMOJICIICTBUE C HATpUeM KakK Crmoco0  YCTAaHOBJEHUS  HAIUYHUA
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJAOPOJAaMH  KaK  CIOCOO0  MOJy4eHHUs
pacTBOpUTENEN, BHYTPU- W MEXMOJIEKYIspHas Jeruaparanusa. Peaknus
ropenus. [lomyuenue sTaHona: peakuus OpPOKEHHS TIIOKO3bI, THIpaTaIus
STWJIEHA. OTWIEHIJIUKOIb M TIMUEPUH KaK IMPEJACTABUTENH IPEACIbHBIX

MHOT'OQaTOMHBIX CITUPTOB

3.11

®enosr. XumMu4eckue CBOWCTBa (peHoJa (peakuuu C HATPHEM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomyuennedenona

3.12

Anpaeruapl. XMMUYECKHE CBOMCTBA TPEACTbHBIX allbJACTHIOB: THAPHPOBAHNE;
KaueCTBEHHBIC PEaKIMM Ha KapOOHWIBbHYIO Tpynmy (peakius «cepeOpsHOTO
3epkayiay, B3aumoericteue ¢ ruapokcuaoM menu (I1). [omydaenne npenenbHBIX
QIBJICTU/IOB: OKHCICHHE CHUPTOB, THIpATalMs aneThieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OCO6CHHOCTI/IpeaKHI/II/IOKI/ICJ'IGHI/ISIaI_[eTOHa

3.13

Kap6OHOBBIe KHUCIOTHI. XHUMHUUYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX kuciaoT. OCOOEHHOCTH XUMHYECKHX CBOWMCTB MypaBBI/IHOﬁ
KHUCJIOTHI. HOHy‘IeHI/IC npeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHCJICHUC AJIKaHOB, AJIKCHOB, MMCPBUYHBIX CIIUPTOB, AJIbACTHUAO0B.

BLICIJ_II/IereI[eJ'ILHLIC u HereI[eJ'IBHBIeKap6OHOBBIGKI/ICJ'IOTLI

3.14

Cnoxubie »pupbl U Kupbl. CrnocoObl TONYy4YEHHUS CJIOXKHBIX S(UPOB.
O6patumocth peakuuu stepuduranuu. llpuMeHeHue CiloXHBIX >(QUpPOB B
NUILEBON M mapproMepHON MPOMBIIIIEHHOCTH. JKHUPBl KaK CIIOKHBIE 3(UPHI
[JIMIEpUHA U BBICHIMX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA >KUPOB:
THJIPUPOBAHUE, OKUCIIEeHUE. ['Maposiu3, WM OMBUICHHME, >KHPOB Kak CHoco0
IOPOMBIIIJICHHOTO  TOJIy4eHHMs COJIed  BBICHIMX  KapOOHOBBIX  KHCJOT.

MBIHéKaKCOHHBLICHIHXKap6OHOBBIXKI/ICJ'IOT

3.15

XVUMHYECKHE CBOMCTBA TIJIIOKO3bI: pEAKLUMU C YYaCTUEM CIHPTOBBIX H
QJIBJICTUAHOM T'PYII U MOJOYHOKHUCIOE OposkeHue. [IpruMeHeHne TioKo3sl, eé

3HAYCHHUEC B ) KUBHCACATCIIbHOCTHU OpraHru3Ma. I[I/Icaxapﬂ,um: caxapo3a, MaJIbTO3a.




BoccranaBnuBaroomue M HEBOCCTaHABIUBAIOIIME JAucaxapuibl. ['maponus
aucaxapunoB. Ilonucaxapuapsl: kpaxmail, Taukored. CTpoeHHue MaKpOMOJIEKYI
Kpaxmalla, TJIMKOT€Ha U Le/Untono3bl. DU3HuYecKue CBOMCTBA KpaxMmana HU
LEJUTI0NI03bl.  XMMUYECKHE CBOMCTBA Kpaxmalla: TUAPOJM3, KAayeCTBEHHAas
peakuus ¢ HoJ0M. XUMHUYECKHE CBOMCTBA LEIIIONIO3bL: THIPOIN3, OJYy4EHUE
s¢upoB 1emtono3sl. IloHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHbIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPTraHMYECKHE OCHOBAHUS: PEAKIIUK C BOJOU, KUCIOTAMU,
peakuus TOpeHus. AHWIMH Kak TMpeACTaBUTEIh apOMaTHUYECKHX aMHHOB.
XUMHYECKHE CBOMCTBA AHWJIMHA: B3aUMOJICWCTBHE C KHCJIOTaMH, OpOMHOM
BOJIOH, OKHCIICHHE. [TonydyenneaMrMHOBATKMIIMPOBAaHHEMaMMHaKa "

BOCCTAaHOBJICHUCMHUTPOIIPONU3BOAHBIXYTJICBOAOPOI0B

3.17

AMMHOKHUCIIOTHI U O€NKH. AMHHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYEeCKHe
coenuHeHUs1. OCHOBHBIE AMUHOKHCIIOTHI, oOpasyromue Oenkd. XUMHYECKHE
CBOMCTBA OENKOB: THAPOJIN3, IEHATYpaIlnsl, KAYeCTBEHHBIC (IIBETHBIC) PEAKIIU

Ha OeJKu

3.18

CTpoeHne W CTPyKTypa MHOJUMEPOB. 3aBUCUMOCTH CBOWCTB MOJIUMEPOB OT
cTpoeHuss MoJiekyn. OCHOBHBIE CITIOCOOBI TOJNYYEHHS BBICOKOMOJICKYIISIPHBIX
COCIMHCHUI: peaKIny MOJMMEPH3aIi 1 ToJiKoHaeHcannn. Kitaccudukanmst

BOJIOKOH

3.19

#HH#Par#H# 1 nenTndukanms opraHUIeCKUX coennHeHu. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paCliO3HaBaHUEC OPTaHNYCCKHUX BCIICCTB

3.20

I'enernueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4C€CKHuX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsi B TIOBCEIHEBHOM ku3HM. [IpaBmia Oe3o0macHOM pabOTHl C EAKUMH,

TOPHOYMMH U TOKCHUYHBIMH BECUICCTBAMU, CPEACTBAMHA OBITOBOM XMMHUHU

4.2

Xumusi v 370poBbe. XUMHS B MEUIIMHE. XHUMHUSI U CEJIbCKOE XO3UCTBO. XUMUS
B IIPOMBILUIEHHOCTH. XUMUS M SHEPreTHKA: PUPOTHBIA U MOMYTHBIH HeTIHON
ra3pl, WX cocraB W wucnoip3oBanue. CocraBHeptn U eénepepaboTka

(IpUPOAHBIEUCTOYHUKHUYTIIEBOIOPOJIOB)

4.3

XuMmusa U 3KoJorus. XMMHUYECKOE 3arpsi3HEHUE OKPYXAIOUIEH Cpeibl M €ro
nocnencteus. OxpaHa ruapocdepsl, MouBbl, atMochepsl, GIopsl U (ayHbl OT
XUMUYECKOro 3arps3HeHus. [IpoOneMaoTxooB UM MOOOYHBIXIPOIYKTOB.

AJ'ILTepHaTI/IBHLICI/ICTO‘-IHI/IKI/IBHepFI/II/I

4.4

O6H_[I/Ie NpEACTaBJICHUA O ITPOMBINIJICHHBIX crocodax IMMOJIYYCHUA XUMHUUCCKUX
BCIICCTB (Ha npuMepe nNponu3BOACTBA aMMHAKa, cepH0171 KI/ICJ'IOTLI). ‘IépHaﬂ )41

OBETHasA MCTAJLUTYpTHs. Crekio u CHJIMKaTHas1 MMPOMBIINIJICHHOCTD.




[IpomplieHHas OpraHuyeckas XUMUSL.

CoIpbEMIA0praHnueCKOMIPOMBIIILIIEHHOCTH

) TunsipacuéTHbIX3a1au
51 Pacuérel Mmaccel BemecTBa wik 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIIECTBA, Macce WM 00BEMY OJTHOTO M3 YIACTBYIOIIUX B PEAKIIUU BEIICCTB
5.2 Pacuérsl TerioBoro addexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIIICHUH ra30B IPU XUMHUECKUX PEAKITUSIX
5.4 Pacuérer maccer (00b€Ma, KOJIMYECTBA BEIIECTBA) TTPOTYKTOB PEAKIIUU, €CITH
. OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoil miin 00bEMHOMN JI0JIM BBIXOJIA TIPOYKTa PEAKITUU OT
' TEOPETHUYECKH BO3MOYKHOTO
Pacuérer maccer (00bE€Ma, KOJIMYECTBA BEIIECTBA) MTPOIYKTA PEAKIIUU, €CITU
5.6 OJIHO M3 BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEACIEHHON MacCOBOW JT0JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuérsl ¢ ucnosb30BaHNEM TIOHSITHI «MacCOBast IO, «MOJISIpHAS
' KOHIICHTPAIHS», «PACTBOPUMOCThY
Haxosxnenne MonekysipHOi (popMysIbl OpraHUYECKOTO BEIIECTBA IO €T0
5.8 IUIOTHOCTH M MACCOBBIM JOJISIM 3JIEMEHTOB, BXOISIINX B €TI0 COCTaB, HIIH I10

MPOJIyKTaM CTOpaHus




	2.1.10. Рабочая программа учебного предмета «Химия» (углубленный уровень)

