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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
ocBOeHUsI (eaepaibHONW 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEro OOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuBPEpeHIIMPOBAHHOTO,
npoduibHOrO0 00y4YeHHs, MpPU3BAHO oOOecneunuTh 0011e00pa3oBaTEeNbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHsS  OOydeHHs B OpraHu3alusx MpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SBISETCS OJHONM W3 MPHUOPUTETHBIX
JTUCITUTUINH.

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

e UMH(}pOpPMAIMOHHO-METOAMYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IIENIAX, COAEpPXKAHUM, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA U Pa3BUTUA OOYYaIOUIUXCS CPEACTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeJiesieHHe: MPUHIMIIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEILHOCTH
U3y4YeHHUs y4eOHOro Marepuasia, KOJIMYEeCTBEHHbIX U KaUeCTBEHHBIX €r0
XapaKTePUCTHUK; TIOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATEITLHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax HMTOrOBOM arTecTaliid B (opMe €IMHOr0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.



[Iporpamma ajist yrimyOiaEHHOTO U3YUYCHUS] XUMUU:

e YCTaHaBJIMBAET UHBAPUAHTHOE MPEAMETHOE COAECPKAHUE, 00SI3aTEIbHOE
JUISL U3y4YEHHs] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

e JIaT IpPUMEPHOE pachpeaesiCcHue y4eOHOTr0 BpeMEHHU, PEKOMEHTYEeMOTO
JUISL UBYUYEHUS OTACIBHBIX TEM;

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

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

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPEITyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpenelaMHu YCTAaHOBJICHHOW MporpaMMoil 1O XHMHUHU
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA  OMNpEAeNsTbcsl B COOTBETCTBUU  C
HaIpaBJIeHUEM KOHKPETHOTO podwist oOydeHus.

B cootBeTcTBUM ¢ KOHUENTyalbHbIMH TosoxeHusmu PI'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XUMHS Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C TOCJIEAYIOIIMM 3TaloM TMOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusix  CpeIHEro
mpodeCcCHOHALHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XUMUS» OPUESHTUPOBAHO TMPEUMYINIECTBEHHO HA PACHIUPEHHE W YTIIyOJIeHHE
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
onpenenéHHbld npodusib OOy4YeHUs, B TOM YHCJIE€ C MEpPCIEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUsS B OpraHU3alUiX
npodeccuonanbHoro oopazosanusi. Hapsany c atum, B ceete TpeboBanuit ®I'OC



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

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIIyOa€HHbBIE Kypehl — «Opranudeckast xumus» u «OO01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOW OpTaHU3aIlMU COACPKAHUS ITUX KYpPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATH noyioxkeHus GI'OC COO o pazmuuusx 06a3oBOro u
yriay0iaEHHOrO YPOBHEN U3yUEeHHS IIPEeIMETa.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHUYecKass XUMHS» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHUU W
YMEHUM, OTHOCSIINXCS K 6a30BOMY YPOBHIO M3Yy4CHUS IpeaMeTa. JTa cucreMa
3HAHUM TOJIy4aeT OMNpeAeI€HHOE TEOPETHYECKOE JOIMOJHEHHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HM3yUeHHs NpeaMera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OObEMA 3HAHUUA O XUMHUYECKHUX
AJIEMEHTAaX U CBOMCTBAX UX COCMHEHUN Ha OCHOBE PACIIUPEHUS U YIIIYOJICHHUS
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeakKIMii, paccCMaTpUBAaE€MbIX C TOYKM 3pEHUS XHMHUUYECKOU
KWUHETUKH W TEPMOJMHAMHUKHU. M3ydeHue MepuoJUYecKOro 3akoHa U
[lepuonuueckoit  cucTeMbl  XMMHUYECKHMX  DJIEMEHTOB  0Oasupyercs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYeCcKasi CBSA3b OOBACHIETCS C TOYKH 3PEHUsS] SHEPreTHUECKUX M3MEHEHUN
mpu €€ 00pa3oBaHUM U Pa3pyIICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusa. H3yueHue THUIIOB peakIWil JOMONHSIETCS (OPMHPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U PAcTBOPOB BelIeCTB. B Kypce opraHM4eckod XWUMHUU TpPH PaACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COCAMHEHHWH yaenseTrcs o0co0oe BHUMAaHHE
BOIIpOcaM 00 DJJIEKTPOHHBIX d(derTax, 0 B3aWMHOM BIHUSHHH aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOn€HHOTO YpPOBHSA W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIEC TpeAMEThI. Tak,
HarpuMep, B COACPKAHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiig Oosblioe 3HaUeHHE OyAYT UMETh AIEMEHTHI y4eOHOro mMaTepuasna 1o
oOmei xumuu. [lpy M3yueHuu mnpeaMera B JAHHOM Ciydae aKLEHT Oyner
CAellaH Ha OOIIHOCTh METOJOB IO3HAaHMS, OOLIHOCTh 3aKOHOB U TEOPHM B
XUMUU U B (PU3HMKE: aTOMHO-MOJICKYJISIpHAsE TEOpHsl (MOJICKYJIIpHasi TEOpHUs B
¢dbu3uKe), 3aKOHBI COXpPAHEHUS MAcChl U DHEPrUH, 3aKOHbl TEPMOJUHAMHKU,
ANEKTPOJIN3a, IPEACTABIECHNS O CTPOCHUU BEIIECTB U APYIOE€.

B TO Xe Bpems B COJEpKaHUM TMpEIMETa I KIACCOB XUMHUKO-
Ouosioruueckoro npodusis OOIBITUN YACTbHBIN Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
00CTOATENILHOTO PAacCCMOTPEHUSI XUMHUYECKOM OpraHu3aliyd KJIETKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTAB KOTOPOW BXOMST, K MPUMEPYy, TaKue
CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMIUJIbLI, OCJIKH, YTIEeBOJbI, HYKJICHHOBBHIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE M CBOMCTBAX MpeACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIY>XKaT OCHOBOW JIsI M3y4eHUS
CYIIHOCTH MPOIECCOB (OTOCUHTE3A, JIBIXaHUS, TTUIIEBAPCHHUS.

B nmane ¢opMupoBaHHsS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAYYHBIX METOJOB IIO3HAHUS U OIbITA MPAKTHYECKOTO0 MPUMECHEHUS
HAy4YHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XUMHs» Ha YriyOJEHHOM YpOBHE
OCHOBAHO Ha MEXMPEIMETHBIX CBI3AX C yUeOHBIMHU MPEIMETAMHU.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOuiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajadyeil IMEepBOCTENEHHOW  3HAYMMOCTU  SIBJISIETCS
dbopMupoBaHUE OCHOB HayKM XHMHH KakK O0OJIaCTH  COBPEMEHHOIO
€CTECTBO3HAHUSA, MPAKTUYECKOW [EATEIIbHOCTH YEeJIOBEKa M OJHOr0 W3
KOMIIOHCHTOB MHUPOBOM KyJbTypbl. Pemenue 3Toil 3amaun Ha yriyOiaEéHHOM
YPOBHE U3Y4YE€HUS MPEIMETA MPEANOIaracT peain3alnio TAKUX LEeIeH, KakK:

e (opmupoBaHHMe TpENCTABICHUN: O MaTepUaIHLHOM E€IWHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBIICHUW NIPUPOABL, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAayK M €€ BeAylled poiu B
o0ecreueHn YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA: B PEHICHUU
poOJIeM PKOJIOTHICCKON, SHEPreTHUSCKOM U MHIINEBON OE30MMacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX
VCTOYHHUKOB JHEpIuy, B o0OecrnieueHnu pPalMOHATBHOTO
IPUPOIOIIOIH30BAHUSA, B (HOPMUPOBAHMH MHUPOBO33PEHUS W OOIIECH
KyJTbTYphl YEJIOBEKa, a TaKXKe JKOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM CpELE;

e OCBOCHHE CHCTEMBl 3HAaHUHM, JICKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLLIEHT €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:



dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
MPEJICTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJICKYJISIPHOM, O TE€PMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSA XUMMHUYECKUX PEAKIUM, O
XUMUYECKOM paBHOBECHHU, PAcTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMHUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuUXCs  OCO3HAHHOTO  IMMOHHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMUUYECKUX 3HAHUU 1 OOBSICHEHUS
KITFOUEBBIX HJICH W MPOOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
NPOTHO3UPOBAHUSA  SIBJICHUM, MMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IpPUPOJly; TPAaMOTHOTO pelieHUus NpoOJeM, CBSA3aHHBIX C XUMUEH,
MPOTHO3UPOBAHUSA, aHajivW3a U OLEHKU C TMO3ULHMH HSKOJIOTHYECKOU
0€30MacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJCTBOM,
UCITOJIb30BaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEJCTABICHUH O HAy4YHBIX METOJaX TO3HaHMS,
HEOOXOAUMBIX JJIsI TIPUOOPETCHHUS] YMEHUN OPUEHTHUPOBATHCS B MUPE
BEIIECTB M OOBICHECHHS XMMHYECKHX SBJICHHH, HMEIOIIMX MECTO B
IIPUPO/IE, B MPAKTUYECKOMN JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnnane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIIUX
(GYHKIIUH 1EJIOCTHOM CUCTEMBI cpeHero olmiero o0pa3oBaHus NPy U3YUCHHUH
npenMera «XUMHUS» Ha YriayOJE€HHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B ITO3HABAEMOCTH SIBICHUU TPUPOJIH,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJIACTH TEOPETHUECKUX U
NPUKIIATHBIX UCCICAOBAHUN B XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00I11eYeJIOBCYECKUX [ICHHOCTEH;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HMHTCIUICKTYAJIbHBIX |
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHUX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBHIO YCIEMHON mpodeccruoHambHON U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HHU;



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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToMa yriepojaa. XHUMHUYECKasl CBSA3b B
OpraHMYeCKUX COCAMHEHMSIX. TUNbl TUOpPUAM3ALUU aTOMHBIX OpOuTaneit
yriaepoaa. MexaHuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBs3u. OnuHapHasi, [BOMHAas M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuueckux BeimiecTB. [loHsTHe O CcBOOOAHOM paauKale,
Hykieodue u anekTpodure.

Teopust cTpoeHus opranudeckux coeauHeHuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble (GOpMYJIbl  Pa3iMYHBIX  BHUJAOB: Ppa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunel un3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuuKaluu OpraHUYEcKUX BemecTB. [loHATHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MTPEACTABUTEIIEH.

OcobenHocTH U KIaccuUKAIMs OpraHuYecKuX peakiunii. OKUCTUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLINN B OPraHNYECKON XHUMHUH.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHUS BEIIECTB M HMX MPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OMBITHI 10 MPEBPALIEHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriMBaHUE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30MepUs. DINEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKAHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, o-CBA3b. Dusnueckue
CBOMCTBA AJIKAHOB.

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

Haxoxpaenue B npupoe. CriocoObl MOTyYeHUs] U TPUMEHEHHUE AJIKaHOB.

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

Ankensl. ['omonmoruueckuii  psii  alkeHoB, oOmas  ¢opmyna,
HOMEHKJIaTypa. OJIEKTPOHHOE€ U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTanell yriepoja, G- U T-CBS3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBa aJKEHOB. XHMHYECKHE CBOWCTBA: pEAKIUH MPUCOCIUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPHU3AIUU U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KayecTBeHHBIE pEakUMUM Ha JIBOMHYKO CBS3b.
CriocoObl ToSTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaMEeHBl. Knaccuduxanus aJKaJuEHOB (conpsikEHHBIE,
U30JIMPOBAHHbIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Monumepuzanus conpsukEHHBIX AUEHOB. CrocoObl MOJTy4YeHUs: U MPUMEHEHUe
aJKaJIMEHOB.

Ankuael.  ['omomormyeckwii  psg  ajdkuHOB, oOmas  ¢dopmyna,
HOMEHKJIaTypa W HW30MEpHs. ODJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~aJIKUHOB, Sp-THOpUIM3alMsl aTOMHBIX OpOuTanelt  yriepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOEANHEHNS, AUMEPU3AIMU U TpUMEpPHU3alKK, OKucieHus. KucinorHsie
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peakiuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOIYYCHHS M PUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yriieBoJIopobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYNbl OeH3ona. du3ndeckue CBOWCTBA
apeHoB. XMMHUYECKUE CBOKMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIINHU 3aMEeIIeHUs
B OCH30JIbHOM KOJIBIIE U YTIIEBOJAOPOJTHOM pajuKale, peakiiuy MPUCOeTHHCHHSI,
OKHCIIeHHEe roMoioroB Oen3ona. llpeacrtaBieHue 00 OpUEHTUPYIOLIEM
JNEUCTBUM 3aMEeCTUTENEH B OEH30JbHOM KOJBIIE HA NIPUMEPE aJKWIbHBIX
paguKalioB, KapOOKCUIIBHOW, THAPOKCHIBHON, aMUHO- U HUTPOTPYMIIbl, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB crtupoda. llomumepuzanus
ctupona. CnocoObl MOTyYEHUsI U TPUMEHEHUE aPOMATUYECKUX YTIEBOAOPO/IOB.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble TrTa3pl. Heptp u €€
npoucxoxaeHue. KameHHbId yroib U OpOAYyKThl ero mnepepadotku. CrnocoOsbl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTUUYECKUM),
pudopmunr, nuponus. IIpoayktel nepepaboTku HedTH, UX NpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]y pa3IMUHBIMU KJIACCAaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIlleHHs] TrajoreHa Ha THAPOKCOIpyNNy, HUTPOIrpyImy, UHAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TrajoreHIpOM3BOAHBIE BOJHOTO W CHUPTOBOIO
pacTBopa MmENoun. B3anMoaencTBue IUrajaoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiThe 0  MeTa/NIOOpraHUYEeCKUX  coeluHeHusx.  Vcmonp3oBanue
raJIOTeHNPOU3BOIHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M UX MpPEeBpalICHUMN:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUUHBIX KJIACCOB (0OECI[BEUBaHUE
OpOMHOI WJIM MOAHOW BOJBI, PACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTWJIeHa ¢ aMMHayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HaKOMIIEHHE C KoJuiekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IJIacCTMAacC, Kay4yKOB W PE3WHBI, MOJICIMPOBAHUE
MOJIEKYJI YIJIEBOJAOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHWE MOJIEKYyNl (Ha IpuMepe
MeTaHOJIa W 3TaHoja). ['omonormyeckuid psg, obmas Qopmyna, uU3oMepwHs,
HOMEHKJIaTypa u Kkiaccupukanua. Dusuueckue CBOWMCTBA MpeAesbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBS3M MEXIY MOJIEKYJaMU CIHUPTOB.
XVMMHYECKHE CBOMCTBA: pPEAKUMU 3aMELIEHUs, JAETUApATAlUH, OKHUCIICHMS,
B3aUMOJIECTBHE C OPraHMYECKMMM M  HEOPraHMYECKMMH  KHCIOTAMH.
KauecTBeHHast peakinusi Ha OJHOATOMHBIE CHHUPTHL. JlelcTBHE »TaHONa U
METaHOJIa Ha oOpraHu3M 4ejoBeka. (CrnocoObl MNOJy4YeHUs W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NUECKUX
Y XUMHYECKUX CBOMCTB.

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



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMM, KA4eCTBEHHAs peaklus Ha
MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME  peakUui
HyKJ1eopuibHOrO 3aMerieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTtpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3o0sbHOrO siapa. Pusznueckue cBoicTBa (henona. OCOOEHHOCTH XUMHUUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. ToxkcuyHOCTh (eHona.
Crioco0b!I osryueHus U npumeHenue gpenomna. denonpopmanbaeruaHas CMOa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl W KETOHBL. OJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSIABI albICTHAOB H
KeTOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHkIarypa. dusznyeckue cBoiicTBa
QIBJICTHIOB U KETOHOB. XHMMHYECKHE CBOWCTBA albJACTUIAOB U KETOHOB:
peakiuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIbJICTH/IOB M KETOHOB.

OnHOOCHOBHBIE TpefeNnbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUSI MOJIEKYyJl KapOOHOBBIX KHCIOT. M3omepuss W HOMEHKJIATYpA.
®dwu3nveckne CBOWCTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBsA3M MEXAYy MOJIEKYJIaMHU KapOOHOBBIX KHUCIOT. XMMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepuuKalvm, peakiuyu ¢ yyacTHEM
yIIIeBOJOPOIHOr0 paaukana. OcoOEHHOCTH CBOWCTB MYPAaBbUHOM KHCIIOTHI.

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

TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIINX KapOOHOBBIX KHUCIOT:
CTEapUHOBAsA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHOAEHOBAs KUCIOTHI.
Crioco0bI oNTy4eHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmya, U30Mepus U
HOMEHKJIaTypa. PU3NUECKHE U XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M 1enouHoit cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COIEpKAIINX
OCTAaTKH HEMPEIeNbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MpbL14 KaK CONM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapaktepuctruka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, aezokcupmOo3a. PU3NUYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XUMHUYECKHE CBOMCTBA TIJIIOKO3bl: PEAKUIUM C YYACTHUEM
CIIUPTOBBIX M QJIbJACTHAHOW TPYMI, COUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.



[IpumeneHne T1IIIOKO3bI, €€ 3HAYEHUE B IKUZHEACATEIbHOCTH OpraHU3Ma.
Jlucaxapuapl: caxapo3a, MajbTO3a M Jakro3a. BoccraHaBiuBaromme H
HEBOCCTaHABIUBAKOIIKE aucaxapuasl. ['maponus nucaxapuaos. Haxoxaenue B
npupose U npuMeHeHue. llomucaxapuibl: Kpaxman, TIIMKOTEH W LEJUIH0JIO3A.
CtpoeHne MakpoMOJIEKYJ Kpaxmaya, FIMKOT€Ha W UEeUI0JI03bl. Dusnueckue
CBOMCTBa Kpaxmaja ¢ LEJUI0JIO03bl. XUMHYECKHE CBOMCTBA Kpaxmala:
TUJPOJIN3, KAayeCTBEHHAas peakiuus ¢ HoAOM. XMMHUYECKHE CBOMCTBA
IEJUTIONIO3Bl:  THAPOIMN3, TMojdydeHue dGupoB mewnono3bl. [lonarue 00
HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJbl HM3yYEHHUS BEIIECTB M HUX MPEBPALLCHUM:
pPacTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJAE, B3aMMOJECHMCTBUE OTAaHONA C
HAaTPUEM, OKHUCIIEHUE STHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJEHWE STWJIOBOTO CIUPTa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUAJIOB), KAUYECTBCHHBIC PEaKIIMU Ha aJIbJICTUJIBI (C
ruapokcugom nuammuHcepebpa(l) u  rumpoxcumom  Mmenu(Il)), peaxuums
mmnepuHa ¢ ruapokcuaom  meau(ll), xuMudeckue CBOWCTBAa pacTBOpa
YKCYCHOW KHCJIOTBI, B3aMMOJCHCTBUE pPaCTBOpPa TJIOKO3bl C THIPOKCHUIAOM
menu(Il), B3aumoneicTBe Kpaxmaia ¢ MOJ0M, pelIeHue dKCIePUMEHTAIBHBIX
3agad o TemaM «CrupTel U (eHonb», «KapOoHoBBIE KUCIOTHI. CIIOXKHBIC
3(UpbI».

A3oTcoaep:Kale OpraHuyeckue coelMHeHunsl.

AMHHBI — OpraHu4eckue IPOU3BOJHBIC aMMmHuaka. Kiaccudukaius
aMUHOB: anudaTuyecKue W apoMaTUYeCKue; IEePBUYHBIC, BTOPUYHBIE U
TpeTudHbie. CTpOeHHE MOJIEKYJ, obmias hopmyiia, U30Mepusi, HOMEHKJIATypa H
dbu3udeckue CBOMCTBA. XHWMHUECKOE CBOWCTBA anu(aTHYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, AIKWIMPOBAHUE, B3AMMOJICMCTBUE MEPBUYHBIX aMHUHOB C
a30TUCTOM KuciioToi. Coin aJIKHJIIaMMOHMS.

AHWIMH — MpeACTaBUTEIbL aMHUHOB apomaruueckoro psga. CrpoeHue
aHwiMHA. B3auMHOE€ BIMSHME Tpyln aTroMOB B MOJIEKYJIE AaHWJIWHA.
OcoOEHHOCTH XHMHYECKUX CBOWCTB aHWJIMHA. KadecTBEHHBIE pEaKIUH Ha
aanauH. CrnocoObl MOJMyYeHHS W TPUMEHCHHE alu(aTHICCKUX aMHHOB.
[Tony4yenue aHuIMHA U3 HUTPOOEH30IA.

AmunokuciaoTel. Homenkinatypa u uzomepus. OTaenbHbIC IPEICTABUTEIN
0-aMHHOKMCJIOT: TJHMUMH, ajaHuH. Ousndyeckue CBONCTBA aMHHOKMCIIOT.
XWUMHUYECKHE CBOWCTBA aAMHMHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHECHUM, peakius IOJUKOHJCHCAIIMU, O0pa30BaHMUE TMENTUIHOW CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCJIOT. CUHTE3 U THAPOJIN3 MENTHUIOB.



benku kak npupoaHsle monuMepsl. [lepBuyHas, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUUECKUE CBONCTBa OEIKOB: THUAPOIU3, JEHATypalusi,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3yYEHUS BEIIECTB M WX MPEBPALLCHUN:
pacTBopeHUEe OCJIKOB B BOJE, JIEHATypalus OCIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaMm
«A3oTconmepxkaimie — opraHumyeckue — coeguHeHus» U «Pacno3naBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSITHSI XMMHUU  BBICOKOMOJIEKYJSPHBIX  COCIUHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEIHSS
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUHN — MOJTUMEPU3aLIUS U TIOJTUKOHICHCALIUSL.

[Tomumepubie Matepuanbl. [lmacTmacchl (MOTUATUIICH, TMOJUIPOIUTICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJUMETUIMETAKPHIAT, TOJIMKAPOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IacTUKa.

DJIaCTOMEPBI:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoBBIN, XJIOPOIMPEHOBBIHN, H30MIPEHOBLIN ) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsr CIELHAIILHOTO Ha3HA4YEeHUs (Tecon, KeBJap,
AIEKTPOINPOBOISAIIME TTOJIMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4dyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxnenue monekymnsipHOW (HOpMYIbI OPTaHMYECKOTO COCAMHEHHS TI0
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYISAPHON (DOPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuu W/WIM UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYpHOU (HOpMyIIbI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJy4YEHUsI, OINPEIEIICHUE JOJU BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUYECKH
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnNpeaQMETHBIX CBS3€A MPU H3YYEHUU OPraHUYECKOU
xumud B 10 Kkjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHUE KakK OOIIMX



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

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukaius, HaOIoACHHE,
HU3MEpPeHHE, FIKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJCKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIICCTBA, (PU3MUCCKHUE BEIMYMHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOMHBINA THIT TUTaHUS, OpOKCHHE,
¢doTOCHHTE3, IbIXaHWE, OCJIKW, YIJICBOIbI, JKUPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadusi: mosie3HpIe UCKOTIAEMBIC, TOITLIUBO.

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

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX flep. XHUMHUYECKUN »dieMeHT. W30Tomsl.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPreTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Krnaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, P-, d-, f-ajemenTsI). PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHBIE KOH(PUTYpAllUd aTOMOB DJEMEHTOB TIEPBOTO—
4eTBEPTOro MEPUOFOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB  J{.M. MenneneeBa. CBs3p NEPUOAMYECKOTO  3aKOHA U
[lepronnueckor CUCTEMBl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneesa.

XuMu4ecKkass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLIENTOPHBIA.  DHepruss W JuuHAa  CBa3u.  [lomspHOCTS,



HaNpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJCHTHOW CBA3U. KpaTHbie CBs3M.
Bonopoanas cBa3b. MexXMOIEKYIISApPHBIC B3aUMOACHCTBUA.

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

[IpencraBneHne O KOMIUIEKCHBIX coeAuHEHHsX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHJABL.  3HAYEHHWE  KOMIUIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUH.

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

[TonsTue o gucnepcHeix cuctemax. Mictuaneie pactBopsl. [IpeacraBienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIlIECTBAa B PacTBOpE, MOJIsipHAs KOHLEeHTpanus. HackleHHbie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudpukanus w  HOMEHKJIaTypa  HEOPraHMYECKHUX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYECKOW U
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAllleHUs] SHEPTUU MPU XUMHUYECKHX peakuusax. TemnoBbie 3¢ dexTs
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

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

O6patumble ©W HeOOpaTHUMBbIC peaKIMU. XHMHYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnexTponuTudeckas auccoruanus. CuibHbIE W CIIa0ble SJIEKTPOJIUTHI.
Crenens aucconmanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaiIbHAas,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnutens W BoccTaHOBUTENb. [Ipoliecchl OKHUCIEHHS] M BOCCTAHOBIICHUS.
Baxueiinme OKUCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpPa, MOJAEIH
KPUCTAJUTMYECKUX  PEHIETOK, MPOBEICHUE peaKUuid HOHHOTrO OOMeEHa,



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

Heopranuuyeckass XuMus.

[Tomoxenne HemeraisioB B llepuoguyeckor CHUCTEME XUMHUYECKHX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCTI0po/ia, cephbl, pocdopa u yriepoaa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIE CBOWCTBA. [ UIPHUIBI.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBoAOPOABI. Baxneimne
KHUCIIOPOJICOAEPKAIIIME  COCJAMHEHUS  TaJOTeHOB. JlaGoparopHeie
IPOMBIIIJICHHBIE CITIOCOOBI MOJTyUeHHs TaIoreHoB. [[puMeHeHue raloreHoB U UX
COEIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOMCTBA U MMPUMEHEHHE KUCIOPOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B Mpupoie, CHOCOOBI MOJTy4YeHUs, (PU3MUYecKkue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
CEepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COETUHEHU.

Azor. HaxoxneHue B MNpupoje, CIOCOOBI MOdydeHHs, (PU3NYECKHe |
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpuMeHeHHUE a30Ta U €ro COeTMHEHNUNH. A30THBIE YI00pCHMS.

®docdop. Haxoxnenne B mpupojie, CrocoObl ModydeHHs, (HU3NISCKUE U
xumudeckue cBoiictBa. @ochunpt u dpochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegmnenuii. dochopHbie
ynoOpeHus.

VYrinepon, HaxoXIeHHWE B TPUPOAC. AJUIOTPOTMHBIE MOIUGDUKAIIH.
du3nueckue U XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coni. AKTUBHPOBAHHBIN yroiib, ancopouus. Dymnepensl, TpadeH, yriepoaHbie
HaHOTPYOku. [IpumeHeHre mpoCTHIX BELIECTB, OOPa30BAHHBIX YTJIEPOAOM, U
€ro COCINHECHHM.



Kpemuuii. Haxoxnenue B mpupoje, ciocoObl NoayyeHus, PU3nyeckue u
xumudeckue cBoiictBa. Okcun kpemHus(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpumeHnenne kpemHus u ero coeauHeHuid. CTEKIo, €ro MOJy4eHUe, BHUJIbI
CTEKJIA.

[Tonoxenne MeraiuioB B llepuognueckon cucremMe  XMMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA DBJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6mue ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITY 1 TexHuke. CriaBbl METaIOB.

DNEeKTpOXUMUYECKUM psAJl HampshkeHUd MertayuioB. OOume cnocoObl

NOJTy4eHUs METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPTHS,
anekTpoMeramnyprus. [lonstue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX 2JJIEMEHTOB. Hatpuii u kanwii: mnonydeHue, (Quanueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mmas xapakrepuctuka MetamioB [IA-rpynmnsl [lepuonnueckoit cucTemMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJydyeHue, (U3NYecKue Hu
XUMUYECKHE CBOMCTBA, NMPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHUM.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEHHUSI.

ANIOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoeluHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6miass xapakTepuCTHKa MeTauIoB mobOouHbIX mnoarpymnmn (b-rpymi)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3nMYeCcKue 1 XUMHYECKUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U quxpomaThl, UX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrue Xxpoma.

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

dusnyeckue M XUMHYECKHE CBOMCTBA JKejle3a U €ro COEAUHCHUM.
Oxkcuapl, rugpokcuasl u conu skene3a(ll) u xeneza(Ill). Ilomyuenue wu
MIPUMEHEHHE XKEJE3a U €ro CIJIABOB.

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

uek: monydeHue, PuU3NUEeCKUEe W XHUMHYCCKHE CBOWCTBA. AMQOTEpHBIC
CBOWCTBA OKCHUJA MW THUAPOKCHIA L[MHKA, THUJIPOKCOKOMIUIEKCHI IMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUI.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHue 0o0pas3loB HEMETAUIOB, TOpeHue cephl, hocdopa, xene3a, Maruus B
KUCIIOPOAE, M3YYECHUE KOJUICKIMU «Meramibl M CIjiaBbl», B3aUMOICHUCTBUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIo4Yeid, KaueCTBEHHBIE PEAKIIUU Ha HEOPraHUYECKUE
AQHUOHBI, KAaTHOH BOJOpPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AJIFOMUHMS M ITUHKA C pacTBOPAMM KHUCJIOT M IEJIOYEH, peleHne
AKCTIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «l ajmorens», «Cepa U €€ COeUHEHUsY,
«A30oT u Qochop ¥ ux coeauHEHUs», «MeTabl TIABHBIX MOJATPYII,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrneuyeHHH YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA.
[TonsiTME 0 HayyHBIX METOJAx IIO3HAHUS U METOJOJIOTHM HAyYHOTO
UCCIIC/IOBAHUS. Hayunsbie TPUHIIUATIBI OpraHu3aIu XUMHUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TOJYYCHUS! BaXKHEUIIUX BEIIECTB
(Ha TpuMepe TPOU3ZBOACTBA AaMMMAKa, CEPHOW KHUCIOThI, METaHOoJA).
[IpoMbltiuieHHBIE CMTOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKpPYXaIleil cpeabl U €ro mnocieAactBus. Ponb xumun B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMusT U 300pOBbe 4enoBeka. JlekapctBeHHble cpeactBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poilb XUMUM B pa3BUTUHU
MEIULINHBI.

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

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

XUMHUSL B CTPOUTENBCTBE: BaKHEWILHWE CTPOUTENIbHBIE MAaTepHAIIbI
(memeHT, OeToH).

XuMmusi B CEIbCKOM Xo3siicTBe. OpraHnyeckue W MUHEpaJbHbIE
ynoOpeHus.

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

Pacuérnbie 3anaum.

Pacuétei: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEILIECTBAa, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchbl (00bEMa, KOJMYECTBA BEILECTBA) MPOJAYKTOB PEAKIMH, €CIIA OJHO W3



BEILLECTB MUMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkLHM, €CIM OJHO W3 BEILIECTB JaHO B BHUAE PACTBOpPA C OINPENCIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSAPHOU
KOHIICHTpAllUM BELIECTBA B PacTBOPE, JOJIM BBIXOJAa IPOAYKTAa pPEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXINpeAMETHBIX CBs3ed TMpU H3ydyeHUW oOuieil u
HEOpraHnueckol xumuu B 11 Kiacce ocymiecTBIsETCS 4Ye€pE3 HCIOJIb30BAaHUE
KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX MOHSITHUH, TaK M TMOHSATUN, NPUHATHIX B
OTZAEJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
TUIN0Te3a, TEOpHUs, 3aKOH, aHAIW3, CHHTE3, KiaccU(UKalus, MepuoaUIHOCTb,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

@dusuka: marepus, MHUKPOMHUP, MAKpPOMHUP, aTOM, O3JEKTPOH, IIPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperaTHoe COCTOSIHUE BEIIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEpPIUs, Macca.

Bbuonorusi: KkieTka, opraHmsM, 3KOCHUCTeMa, Ouochepa, MeTabOIU3M,
MaKpoO- U MHMKPOAJIEMEHTHI, O€JIKH, XKHUPbI, yII€BOJbl, HYKJICHHOBBIE KHCIIOTBHI,
(epMEHTBI, TOPMOHBI, KPyTOBOPOT BELIECTB U MIOTOK SHEPTUU B IKOCHCTEMAX.

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

TexHomorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
CTPOUTEIIBHBIE MAaTEpHUallbl, CEJIBCKOXO35MCTBEHHOE IPOU3BOJACTBO, IHILEBAs
IPOMBILIUIEHHOCTh, (hapMalleBTUUECKasi IMPOMBIIIJIEHHOCTb, IPOU3BOJCTBO
KOCMETHYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIIEKTPOHHAS IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIJICJICHBI CJIEAYIOIIME COCTABIISIONINE: OCO3HAHUE
00yYarolmUMHCST POCCUICKONW TPaKIaHCKOM WJIEHTUYHOCTU, TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJuyue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTb M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, DKOJIOTUUECKOU KYJIBTYPhI; CTIOCOOHOCTH
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON JEATETbHOCTH
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IesTEIHbHOCTH.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaAXKAOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3alinui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS  OOy4YalOIIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX U TIO3HABATEIBHBIX 3a]1a4, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO
OTECUYSCTBEHHON XMMUH;

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



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

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIEHMBATh CUTYyalldd, CBSI3aHHbIE C XUMUYECKUMHU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TIPABOBBIX HOPM U € YYETOM OCO3HAHUSA
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

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

coOJIrOICHUST TIpaBWJI 0€30MacHOTO OOpalleHusl ¢ BEIIeCTBAMU B OBITY,
NOBCETHEBHOM JKM3HU, B TPYAOBOU ESTENBHOCTH;

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

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

5) Tpy10BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUHM MPAKTHUYECKUX 3a/ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kiiacca, IIKOJIbI);

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

YBaXEHUSI K TpyAy, JIOIIM Tpylda U pe3yidbTaram TpYyIdOBOH
NEeATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpPaeKTOPUU
oOpazoBanus, Oynymiei mpodeccuu W peann3anii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB
1 MoTpeOHOCTEM 00I11eCTBa;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTHUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK MUCTOYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIB30BaHUS JOCTIDKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS,

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

HAJUYUS  Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJbTYpbI, OIbITA JESITCIBHOCTH HKOJIOTMUECKOW HAIMpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
MpaKkTUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHMUS CcrneuuPUKU XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBAaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIEJIOCTHOTO
IpeJICTaBIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PpEelIEHUU MPOoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH [IJII COBPEMEHHOM
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPAaBICHHOCTH M BaXXHOW pPOJIK B
CO37aHUM HOBOW 0a3bl MaTepHAIbHON KYJIbTYPBI, B PEUICHUU TJIOO0ATHHBIX
mpo0IeM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM W JKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHBI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYya M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)kJ10T0 4ICHA OOIIECTBA;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHUS CYHUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS JUIsl aHajdu3a M OOBSCHEHUS SIBICHUIA
OKPYKAIOUIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUs JeaTh
00OCHOBaHHBIC 3aKIIOUEHUS HAa OCHOBE HAyYHBIX (AKTOB M HMMEIOIINXCS
JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;



MHTepeca K O3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH MW CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWIO U
caM000pa30BaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

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

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yibTaTbl OCBOCHMSI MPOTPAaMMbl IO XHMHUU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe 71 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTTMHAPHBIC (MeXTpeIMETHBIE) oO1IeHayYHbIe TTOHSTHS,
OTpaXKarIue IEJOCTHOCTh HAyYHOW KApTUHBI MHUpa U CHEHUPHUKY METO/IOB
MO3HAHMS, WCIOJb3YeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCAIbHbIC y4eOHbIC JIEHCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPAaMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00YyYarOIIuXCs;

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

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

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

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

ONpPEAEHATh LENIH JESITEIbHOCTH, 3aJaBas IMApAMETPbl U KPUTECPUHU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEJIAMU;

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



UCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KilacCU(UKAUMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY HW3y4aEeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYyX JeHUs (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dbopmyna, ypaBHEHHE XHMHYECKONW pEaKIMU — TPU PEIICHUH YYEOHBIX
MO3HABATEJILHBIX M MPAaKTUYECKUX 3a7ay, NMPUMEHATh HAa3BaHHbBIC MOJECIbHBIC
NPEJCTABJICHUS /JISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMU METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB M XUMHUYECKUX
peaKiuu;

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

BJIAJETh HABBIKAMH CAaMOCTOSITEJIbHOTIO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO IPOTHO3MPOBATH €r0  pe3yJbTar,
dbopMmynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTH
pPE3yIABTATOB HCCIEOBAaHMS, COCTABISITh OOOCHOBAHHBIM OTYET O MPOJIEIaHHOM
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOW HCCIIENOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJIOB O3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMarmu (Hay4IHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOrO COJEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaTu3upOoBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPUTUYECKM  OLEHUBAaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaThH 3alPOCHl U IPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope HHpOpMalUK, HEOOXOAMMOW Jisi BBINOJHEHHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeJCTaBICHUS
uHpopMalK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOM WH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIe (pu3nyeckue u
MaTEeMaTU4YEeCKUE) 3HaKM M CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eificTBUS:

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

BBICTYIIATh C MPE3CHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBITIOJTHEHUU  XUMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaU3allii yueOHOTO MPOEKTa,
1 (GOpMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBaHUN
MyTEM COTJIACOBAHUS TMO3UIINI B X0€ 00CYKJIEHUS U 0OMEHa MHEHUSIMU.

PeryisiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIe NeHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIBbHYIO
NEeATEeNbHOCTh, ONpenessast €€ Ueau W 3aJadyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpEIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJTHEHUN YYE€OHBIX W HCCIEOBATEIIbCKUX 3a]ad, BBIOMpATh HamOoiee
3¢ PekTUBHBIN croco0 HUX pelieHuss ¢ Y4ETOM MOJY4YeHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYILIECTBISATH CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPaMMbl TIO XHMHH Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUS BKIHOYAIOT
cnerupuyIecKue s yaeOHOTo IpeaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BUJIBI JICSITCIILHOCTH TI0 TIOJYYCHHUIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHHM TPEAMETHBIC PE3YJIbTaThI
NPEICTABJICHBI 110 TOJaM U3YUYCHHUS.

10 KITIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHUS Kypca «OpraHuyeckas XuUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHHM OPTaHUYECKOU
XMUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIeYeHUH YCTOMUHNBOIO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJIOTHUECKON, YIHEPreTHIECKOM
M THUIEBOM O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3[aHUU HOBBIX
MaTEpHUAJIOB, HOBBIX MCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUNM MHPOBO33PEHUSA U OOIIEH KyIbTYphI
YelioBeKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpEJIE;

BJIQJICHUE CUCTEMOM XHMMHWYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM BJIEMEHT, aToM, SApO H
9JIEKTPOHHAss 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTAIH, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHUS aToMa, TMOpHAM3aIlvs aTOMHBIX OpOWTajei, HWOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIA 00BEM, yriaepoaHBIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJETHBIE), H30MEpPHUsl CTPYKTypHas H
MIPOCTPAHCTBEHHAs (TeOMeTpUUecKas, ONTUYECKas ), U30MEPbI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEPKAIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUsA; TEOpUHU, 3aKOoHbl (nmepuoamdeckuii 3axoH JI. . MeHnneneena,
TEOpHUs CTPOCHHUS OpraHnyeckux Bemects A. M. bytinepoBa, 3aKk0H cCOXpaHEeHUs
MAaCChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUAYECKHUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHT SI3BIK XHMWH,
MHPOBO33pPEHYCCKHE 3HAHUSA, JISKANME B OCHOBE TOHUMAHHS MPUIMHHOCTUA U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUW; TPEACTABICHHS O MEXaHU3MaxX
XUMHYECKUX peaKInid, TEPMOIMHAMHYCCKHIX " KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX TPOTEKAaHWS, O B3aUMHOM BIIUSHHM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTHUBHBIA U Me30MEPHBIN 3(h(PEeKThI, OpueHTaHTHI | 1
Il pona); dakromornyeckue CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCITOJIb30BAaHUN BaXKHEHIITMX OPraHWYECKUX BEIICCTB B OBITY U
NPAKTHYCCKOW  JCATCIBHOCTH YeJOBeKa, OOMUX HAyYHBIX NPHHIMIAX
XUMUYECKOTr0 TPOM3BOJICTBA (HA TMpUMEpe MPOM3BOJCTBA  METaHOIA,
nepepadboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBJIATh XapaKTEPHBIC MPU3HAKH TIOHSITHH,
YCTaHABJIMBATh HMX B3aMMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUC ITOHSATHS
IIPH OITUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHCHUN;

c(hOopMUPOBAHHOCTh YMEHHIA:

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

COCTaBIIAITh yPAaBHEHHS XUMHUYECKHUX pEaKIMi U pacKpbiBaTh HX
CYLIHOCTh:  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEAKIHMH  MOCPEACTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX peaklui, peakiuii HOHHOTO OOMeHa
NyTEM COCTaBJICHUS X MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

U3rOTAaBIMBATh  MOJIETM  MOJIEKYJ  OpPraHMYeCKHMX  BEIIEeCTB IS
WUTIOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh PUHAIIEKHOCTD
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY  KJIAacCy/TpyIlie COENWHCHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIBHBIC
Ha3BaHUS NJIs1 OTIEIBHBIX MPEICTABUTEICH OPTaHMYECKHX BEIIECTB (ITHIICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNb/IeTH I, alleTOH, MypaBbUHAS KACIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAS,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AHWIMH, TUBUHUJ, U30TIPEH, XJIOPOIMPEH, CTUPOI U IPYTHUE);

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



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
bu3nYecKue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB ~ OPraHMYECKUX BEIIECTB: AQJIKAHOB, IMKIOAJKAHOB, AQJIKCHOB,
AJKAJMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXKHBIX 3()UPOB, XKHUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, TU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HUMU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU C HCMIOJb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHHUS MOATBEPKJaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIIOCOOHOCTH OPTaHMYECKUX COCIUHCHU N
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUSI
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapakTepu30BaTh UCTOYHUKH
YTJEBOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepaboTKH ¥ MPaKTUUECKOe TPUMEHEHHE TTPOIYKTOB IMepepadoTKH;

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

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

c(hOpMHUPOBAHHOCTh YMECHHI: BBISIBISTH B3aMMOCBS3b XUMHUSCKUX 3HAHUH
C MOHATUSIMU M TPEJICTABJICHUSIMHU JIPYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB
Ui 0oJiee OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTePHAIBHOTO CIWHCTBA
MHpPa, HCIOJb30BATh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUHU JJIst
OOBSICHEHUS M MPOTHO3UPOBAHUS SBJICHUM, UMCIOIINX €CTECCTBCHHO-HAYUYHYIO
npupoay;

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH PACUYETHl 10 XHUMHYCCKUM
dbopMynaM H ypaBHEHUSM XHUMHUYCCKHUX PpEAKIHA C HCIOJIb30BaHUEM
bu3mvyecknx BeMMUMH (Macca, O0O0BEM Ta30B, KOJWYECTBO BEIICCTBA),
XapaKTepU3YIOIHNX BEIIECTBA C KOJHUYECTBEHHOW CTOPOHBI: PACYETHI IO
HaXOXJICHUI0 XUMHYECKOM (OpMYINBI BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM



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

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAaTh, AaHAIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJOTUYECKON OE30MaCHOCTU MOCIECTBUSI OBITOBOU U
MIPOU3BOJICTBEHHON JIESITEIBHOCTU YEJIOBEKa, CBS3aHHOW ¢ TmepepaboTKoit
BEIIECTB, MCIIOJIb30BATh IOJIYYEHHBIE 3HAHUS [JI1 NPUHATHS TPAMOTHBIX
pelieHui mpobJieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO TUIAHUPOBAThH U MIPOBOJIUTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4YeHUE U HM3YYEHUE CBOICTB OpPraHUYECKHUX
BEILECTB, KA4YECTBEHHBIE PEAKLUHUH YTIEBOJOPOJIOB pPAa3IUYHBbIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3a/lay M0 PACMO3HABAHUIO OPTraHUYECKHX BEILIECTB) C COOJIOJACHHEM IPaBUI
O6e3omacHOro oOpalleHHs] C BEIECTBAMU M JIaOOPAaTOPHBIM 00OPYTOBAHUEM,
dbopmynupoBaTh IIeb HWCCIEIOBAaHMS, MPEJACTABIATh B Pa3IUYHON (dopme
pe3yJbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHHUIA:

coOJII01aTh MpaBUiIa KOJIOTHUECKH IEIeCO00pa3HOro MOBEACHUS B OBITY
U TPYLOBOW JEATEIIBHOCTA B LEIAX COXPAaHEHUsT CBOEro 310POBbB,
OKpY>KaIOIIEH MPUPOJHOM CPElIbl U TOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHUYECKOI'O JCHUCTBUS HA JKUBBIE OPraHU3MBI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIci rokasarens [1JIK;

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

c(hOpMHPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK
XUMHYECKOW HH(OpMAIUM B PA3IMYHBIX HMCTOYHHMKAX (HAy4YHass W y4eOHO-
Hay4yHas JIUTEpaTypa, CPeCTBAa MaccoBOil mHbopmanuu, VIHTepHET u apyrue),
KPUTHUYECKU aHAIU3UPOBATh XUMHUUECKYI0 HH(OpMaInio, iepepadaThiBaTh €€
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON YUeOHOM 3a/1auei.

11 KJIACC

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

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XAMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ poyin B 00€CIeUeHUH YCTONIUBOTO
pa3BUTHUA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON M MUILEBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAlMOHATIBLHOIO IPUPOONO0JIb30BAHMUS, B
GbopMUPOBaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YEJIOBEKa, a TaKKe



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

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralOIINe TOHATUS — XUMHUUYECKHUU DJIEMEHT, aToM, SJIpO aToMma,
H30TOIbI, JJCKTPOHHAs 00o0J0OYKa atoma, s-, P-, d-aTOMHbIE OpOWTANH,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHUSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJIEHTHOCTb, JJEKTPOOTPUIIATEILHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBAJEHTHAasl, WOHHAs, MeETaUIMuecKas,
BOJOpPOJHAs), KpHUCTa/UIMUecKasi pemérka, XUMUYecKas peakius, pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAs JTUCCOIMAINS, CTENeHb
JUCCOIMAIINM, BOJOPOJHBIN  TMOKa3aTeslb, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEIJIOBOM A(DPEKT XUMUYECKOW PEaKIUU, CKOPOCTh XUMHUYECKOM pEaKIuH,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS YHEPTUH NP XUMHUECCKUX
peaKIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SABJICHU; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJAMOJIEKYJISIPHOM YpPOBHSIX; MpPEACTaBIEHUA O
MEXaHU3Max XUMHYECKUX pEeaKUui, TEPMOJAMHAMUYECKHUX W KHHETHYECKUX
3aKOHOMEPHOCTSAX WX IMPOTEKaHMs, O XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
TUCTIEPCHBIX CUCTEMAax; (paKToIOrMuecKre CBEIEHUS O CBOMCTBAaX, COCTaBe,
MOJIy4eHUH ¢ O€30MacHOM UCIOJb30BAHUU BAXKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKOW IEATEIBHOCTU YEJIOBEKA, OOLIUX HAYYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIIATH XapaKTEPHbIC MPU3HAKY TTOHATHH,
YCTaHaBIIUBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOUIUME MOHATHS
MIpU OMMCAHUU HEOPTaHMYECKHUX BEIIECTB U UX NPEBPallCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JIJISI
cocTaBlieHHUs (QOpMyNI BEMIECTB M YyPAaBHCHMM XWMHYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJIEJIbHBIX BEILIECTB;

chOpPMHUPOBAHHOCTh YMEHHUS OMPENENSITh BAJIEHTHOCTh W  CTEIEHBb
OKHUCJICHUSI XUMHUYECKUX JJIEMEHTOB B COEAUHEHUSX, BUJ XUMUYECKOU CBS3U
(KoBaneHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMUYECKOU
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOU CBS3H;

c(OpMHUPOBAHHOCTh YMEHHUH: KIACCU(DUIMPOBATH: HEOPraHUYECKUE
BEIIECTBA MO HUX COCTABY, XUMHUYECKHE PEAKIMU MO PA3IUYHBIM MPHU3HAKAM
(uncny W cocTaBy pearupyrolux BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu,
U3MEHEHUIO CTEeNEeHEel OKHUCIEHHUS DJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO
KaTajau3aTtopa U JPYrue); CaMOCTOSITENbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTSL KJTacCU(PUKAITUU U3YYAEeMbIX BEIIECTB U XUMUYECKUX PEaKIIHi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOJANUECKOr0 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMHUPOBAHHOCTh YMEHMI: XapaKT€pU30BaTh D3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHX DJEMEHTOB MEPBOr0O—4YETBEPTOrO IMEPUOJIOB
[Tepuognueckoin  cucrembr .M. MeHneneeBa, UCHOJNb3ys  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETHUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTAINY», «OCHOBHOE M BO30YXAEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMa»;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
CoeIMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MeHzeneeBa, BAJCHTHbIE BO3MOKHOCTH AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh yMEHHUN: XapaKTepHu30BaThb (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOICTBAa BEIIECTB PA3JIMUHBIX KIJIACCOB, MOJATBEPKIAThH
CYILIECTBOBAHHE F'€HETHYECKOM CBA3U MEKIYy HEOPraHWYECKHUMU BEILIECTBAMU C
NOMOIIBIO YPABHEHHUI COOTBETCTBYIOIUX XUMUUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHsI PACKpPbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA ITOCPEACTBOM COCTABJIIEHUSA SJIEKTPOHHOIO
OalaHca JTHX peaklWi; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUW THAPOJIN3A; PEAKLMMI
KOMITIEKCOOOpa3oBanusi (HAa TMpUMEpe THUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKLIHMN C YUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(GakTopoB, a TaKXKe XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECUS TIOJ
BIIMSHUEM BHENIHKUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIUH,
JIe)KaIlllKe B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOM KHCIJIOTHI, aMMHUAKa,



oOIue Hayd4HbIE TMPUHIUIBI XUMHYECKUX TPOU3BOJICTB; IEIECO00Pa3HOCTD
MIPUMEHEHHUST HEOPTAHUYECKUX BEIICCTB B MPOMBIINUICHHOCTH M B OBITY C TOYKU
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMH O METOJaX HayYHOTO
MO3HAHUS SIBIICHUHA TPUPOILI — HAOIIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (pEaNbHBIA M MBICIICHHBIN), HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TIPH  DKCIICPUMEHTAIHHOM
UCCJICIOBAHNN BEIISCTB U JIJII OOBSICHCHHS XUMHUYCCKUX SIBICHHH, MMCIOIINX
MECTO B TIPHPOJEC, MPAKTUYCCKON NEITeIbHOCTH YEJIOBEKAa M B IOBCEIHEBHOMU
KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XUMUUYCCKUX 3HAHUN
C TIOHSATHSIMU W TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHMMAaHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHM  «MaccoBas JIOJS  BEIIECTBA B  pPacTBOpe» M «MOJIIpHas
KOHIIEHTpAILIMs», MacCchl BelIeCTBA WIM 00bEMA Ta3a 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3P (deKTa peakluy; 3HAUY€HHsS BOJOPOJHOTO TOKa3aTems
pPacTBOPOB KHUCJIOT U IIEJOYed C M3BECTHOM CTENEHBIO JHUCCOIUAIMU; MAaCChl
(06bEMa, KoNMMUECTBa BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIH OJHO M3 MCXOIHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OINpEAeNIEHHON MaccoBOM Joeit
pPacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH); JI0JIU BbIXOAA
NPOJYKTa peakiuu; 00bEMHBIX OTHOIIIEHU Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIHLHO TUIAHUPOBATH M MTPOBOJIUTH
XUMUYECKUH  dKCcrepuMeHT (IpOBeACHHWE  peakIiuid HMOHHOTO  OOMEHa,
MOJTBEPKJACHHE  KAuYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
OTIpEJICIICHHE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO UHIUKATOPOB, U3yUYCHUE
BIUSIHUSL PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, PEIICHHE
AKCIIEPUMEHTATBHBIX 3adad 1o TemaM «Metame»y u  «Hemetamms») ¢
coOmoieHneM mpaBui ~ Oe3omacHoro  oOpaieHuss ¢  BEIIeCTBAMH |
nabopaTopHbIM  00OpyAOBaHHEM, (OPMYIUPOBATH IEb  HCCIEIOBAHUA,
MPEICTABIATh B PA3IMYHON (popMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATH
Y OIICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ yYMEHHI: COOMIOJATh  TPaBWJIa  IMOJTH30BAHUSA
XAMHYECKOW TIOCY0M W JabopaTOpHBIM 000pyIOBaHWEM, OOpaIIeHUus C
BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMIOJTHEHUIO TAOOPATOPHBIX
XAMHYECKUX OIBITOB, IKOJOTHYECKU IIeIeCOOOPA3HOTO TIOBEICHUS B OBITY H
TPYIOBOM NESITEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKAIOMIEH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHUA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOIO JCHCTBUS HA JKUBBIE OpPraHU3MBbl ONPEACIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokaszarens [1/1K;
c(hOpMHPOBAHHOCTh YMEHHI: OCYUIECTBIATh LEJICHANPABICHHBIA MMOUCK
XUMHYECKOM HH(OpMAUMKU B PA3IUYHbIX HMCTOYHHMKAX (Hay4yHass M y4eOHO-
Hay4dHas JIuTepaTrypa, CpelicTBa MaccoBod mHpopmanuu, MaTepuer u npyrue),
KPUTUYECKU aHAIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBHUU C MTOCTAaBJICHHON Yy4eOHOM 3aaueii.
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https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5

KapOoHunbHBIE COSTUHEHMS:

3.2 anbJeruipl 1 ketoHsl. KapOoHoBBIE 21 https://m.edsoo.ru/O2NWGJZU2
kucinoTel. CinoxxHbie 23gupsbl. JKupsi
3.3 VYrieBoasl 9 https://m.edso0.ru/962BYGF10
Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCITOTHI. benkn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro mo pazgeny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricokOMONEKYISIPHBIE COEMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
IT
11 SAROM I LiepHOAIIecKal cHeTeMa 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYeCcKnX djeMeHToB J1. 1.
MenneneeBa
.M
1.2 Crpoerne semectsa. Muoroobpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemerans 31 3 https://m.edso00.ru/9NCC2YQRJ
2.2 Mertabl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HbL
M . X
3.1 CTOABT TOSHAHIA B XHMHUH. AAMIA 9 https://m.edso0.ru/2Q4016NXK
1 KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10
i 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMHH,
MIPEACTABIICHUE O
MHOT000pa3uu OPraHunYecKuX
COEIMHEHU N

https://m.edsoo0.ru/48G4H34K4

DJIEKTPOHHOE CTPOCHUE aTOMa
yriiepoa (OCHOBHOE H
BO30YXIEHHOE COCTOSTHUA).
BaneHTHBIE BO3MOKHOCTH
aToMa yriepoja

https://m.edsoo.ru/ODI6T8LIR

XuMuyeckasi CBsi3b B
OpPraHMYECKUX COCAMHECHUSX.
MexaHnu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa cBsi3ei

https://m.edso0.ru/C42CCDY5S

Teopust crpoeHust
OPraHM4eCKUX COCTMHEHUH A.
M. byrtieposa

https://m.edsoo.ru/MIAFQ4PQO

Buasl uzomepun:

CTPYKTYypHas,
IIPOCTPaHCTBEHHAS.

https://m.edsoo0.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

OneKkTpoHHBIE Y3PPEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUN

[IpencraBnenue o
KJIaccu(puKaIy 1
crcTeMaTHyecKas
Homenknarypa (IUPAC)
OpraHu4e€CKuX BCHICCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peaxiuii B
OPraHN4eCcKO XUMHH

https://m.edsoo.ru/M5DJY MP9M

Cucremarusanusa 1
0000111eHNE 3HAHUH I10 TEME

https://m.edsoo0.ru/SKOA3EB67

ANKaHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa U U30MEPHSI,
ANIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

duszndeckre ¥ XUMHYCCKHUE
CBOMCTBA aJIKAHOB

https://m.edso0.ru/GVSLNQJ3X

11

HaxoxaeHnue ankaHoB B
npupoae. CriocoOsl
MOJIy4eHUS U IPUMEHEHHUE
aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[MuknoankaHsl: o011as
¢bopmyna, HOMEHKIaTypa U
U30MepHsi, 0COOEHHOCTH

https://m.edso0.ru/Q4B590Q1A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

CTPOCHHA U XUMHUUYCCKUX
CBOWCTB, CIIOCOOBI TTOTyYSHHS
U IPUMECHEHUE

13

Pemenne pacy€THbIX 3a1a4 Ha
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM
JI0JIIM aTOMOB JIEMEHTOB,
BXOJILIUX B €r0 COCTaB.
CucremMaruzanus u
000011eHNe 3HaHU 110 TeMe

https://m.edsoo.ru/ED66JALEK

14

AJNIKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIL.
CTpyKTypHas U IIKUC-TPaHC-
HM30MEpHUsl AIKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

Pu3nuecKrue 1 XMuMHYECKHE
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHUKOBA

https://m.edsoo.ru/6XZHRIRTW

16

Crnioco6bl nostyueHust u
IIPUMEHEHHE AJIKEHOB

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTuueckas pabora Ne 1 mo
teMe "[lonydyenne sTriieHa U
W3Yy4YEHUE €ro CBOUCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenne paC‘-IéTHBIX 3aJa4d Ha

https://m.edsoo.ru/ XYWNMAYNA



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA

OIIPENEICHUE MOJIEKYIISIPHOU
(hOpMyITBI OPTaHUIECKOTO
BEIIECTBA

19

AnKaaueHbl: CONPsKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIUPOBaHHBIE.
Oco0eHHOCTH AJEKTPOHHOTO
CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHUYECKUE CBOMCTBA
COMPSHKEHHBIX INEHOB

https://m.edso0.ru/M356GLRBE

21

CriocoOsl mostyueHust u
MPUMEHEHHE AJIKAICHOB

https://m.edsoo0.ru/KT8M1N272

22

ANIKMHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
(bu3UYecKue CBOMCTBA

https://m.edsoo.ru/N65WYKD93

23

XUMHUYECKHE CBOMCTBA
AJIKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KavecTBeHHbBIE peakuy Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

Crnioco6bl nostyueHust u
IIPUMEHEHHE AIKMHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3anau: pacué€rsl 1o
YPAaBHEHUIO XUMHUUYECKOU
peakuuu

https://m.edso0.ru/Q7XMPZSRF



https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanus
000011IeHE 3HAHUH 110 TEME

https://m.edsoo.ru/19DNOP1N8

28

ApEHBI: TOMOJIOTUYECKUH PSAI,
obmias ¢popmyia,
HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ OeH30J1a U
TOJyoJ1a, UX (PU3UIECKUE
CBOICTBA

https://m.edsoo.ru/MWNGDLBK5D

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUHU 3aMEIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XuMHYecKre CBOMCTBA
apeHOB: PEAKITUU
MIPUCOEANHEHUS, OKUCIICHHE
TOMOJIOrOB OeH30J1a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THbIX 3a1a4 Ha
oTnpeiesieHue MOJIEKYIIpHOU
(bopMyIIbl OPraHUYECKOTO
BEIECTBA

https://m.edsoo0.ru/QFKSRGCXW

33

Crnioco6bl nostyueHust u
IIPUMEHEHHE apEHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eHeTHUeCKas CBSI3b MEXIY
pa3IMYHBIMU KJIACCAMHU
YTIIEBOJIOPOIOB

https://m.edso0.ru/AIX7QM5T7F

35

Pacuétel 0 ypaBHEHUAM

https://m.edso0.ru/9VBZTY4PI



https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI

XUMUYECKUX PEAKIUH.
CucreMaruzanys
00001I1IeHE 3HAHUH 110 TEME

36

[Ipuponnsii ras. IlonmytHeie
HEe(TSHBIE Ta3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHnHbIi1 yroJyib v IpoIyKThI
ero nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp u ciocoOs1 €€
nepepadoTku. [IpuMenenne
MIPOJIYKTOB MepepadOTKU
HedTH

https://m.eds00.ru/ORE9Y2CYG

39

T'enetnyeckas cBsA3L MCXKOY
Pa3IMYHBIMU KJIACCAMHU
YIIIEBOJIOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"anorenonpousBoHBIE
YTJIEBOJIOPOJIOB: AJIEKTPOHHOE
CTPOCHHE; pEeaKINu
3aMeIleHMS TajJoreHa

https://m.edso0.ru/XX94BSSGR

41

JeicTBue menoueit Ha
raJIOreHIIPOU3BOAHBIC.
BsaumoneiictBue
JIUATAJION€HAIKaHOB ¢ MarHUeM
M [IUHKOM

https://m.edsoo.ru/FF11CTQKA

42

CucreMaru3zamnus u
000011eHIe 3HAHU 10
pazneny "VYriueBonopoasr"

https://m.edsoo.ru/6 XBYFOLLD

43

KonTtponpHas paboTa o Teme

https://m.edsoo.ru/EJH90TT50



https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50

"VYrneBoaoposr"

44

[IpenenpHbIE OTHOATOMHBIE
CIIHPTHI: TOMOJIOTHUECKHI
psn, odmas opmyia,
CTPOCHHUE MOJIEKYII,
M30Mepusi, HOMEHKJIATypa,
KJaccupukanus, Gu3nyecKue
CBOMCTBA

https://m.edsoo.ru/I9NSKPMLB

45

XUMHYECKHE CBOUCTBA
MpeACTbHBIX OTHOATOMHBIX
CITUPTOB

https://m.edsoo.ru/\VHOGFCVLZ

46

CriocoOsl mostyueHust u
IIPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTsie adupsr:
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH (PU3HYECKHUX U
XUMUYECKUX CBOHCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOTr0aToMHBIE CITUPTHI:
ATUJICHTJIMKOJIb U TJIUILECPHUH,
X QU3HYECKHE ¥ XUMHUUYECKHE
CBOMCTBa

https://m.edsoo.ru/KMYAEG5AX

49

Crnioco6bl nostyueHust u
IPUMEHEHHE MHOT0aTOMHBIX
CIIMPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@®eHOJI: CTPOEHUE MOJIEKYIIbI,
(dbuznueckue CBOMCTBRA.

https://m.edso00.ru/0117TP1EX



https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX

TokcuaHOCTh PeHoa

51

XUMHYECKHE CBOUCTBA
(denoia

https://m.edsoo.ru/DRURODFRJ

52

CriocoObI mosTyueHust 1
IpuMeHeHue (eHoia

https://m.edsoo.ru/60BO9BOAKU

53

[IpakTrueckas padora Ne 2.
Pemenne
AKCHEPUMEHTAIbHBIX 33/1a4 10
teme "Crupthl 1 peHonsr"

https://m.edso0.ru/SHOGNHMGK

54

Cucremarusanusa 1
000011IeHNE 3HAHUH I10 TEME

https://m.edso0.ru/J7BOQOWB6

55

AJ'II))IGFI/I)II)I 1 KCTOHBI:
AIIEKTPOHHOE CTPOCHHUE
KapOOHUIHLHOM TPYIITIHI;
TOMOJIOTHYECKHUE PSIbI,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

ANbIeruasl 1 KETOHBI:
(hu3UYeCcKue CBOMCTBA,
peaKIMK IPUCOCTUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peakuuu oxkucneHus u
Ka4CCTBCHHBIC PCAKIIMHN
AJIBJACTUI0B U KCTOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crnioco6bl nosryyeHus
aNb/ICTU/IOB ¥ KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OILHOOCHOBHBIC MMpEACIIbHBIC

https://m.edso0.ru/SAG3IMM12R



https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R

KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOSHHS UX
MOJICKYJT

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
¢uznueckue cBoiicTBa

https://m.edso0.ru/88RK8HSL4

61

XHWMHUYECKUE CBOMCTBA
MpeiebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOICTB
MYPaBbUHOMN KHCIIOTBI.
MHuoroo0Opa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OCo0OEHHOCTH CBOMCTB:
HENPEJIeTbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
THUIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCJIOT

https://m.edsoo.ru/PO7B20AZG

64

ITonsarue o IIPOU3BOJHBIX
Kap6OHOBI>IX KHCJIOT

https://m.edsoo.ru/ASMQKWR52

65

Crnioco6bl nostyueHust u
IIpUMEHEHHE KapOOHOBBIX
KHCJIOT

https://m.edso0.ru/ZY83U8721

66

CrnosxHble 3(upbI:
TOMOJIOTHUECKUH psif1, oOriast

https://m.edsoo.ru/4C5QIMALE



https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

dbopmyna, u3omMepus u
HOMEHKJIaTypa

67

du3nyeckre 1 XUMUUECKHAE
cBoiicTBa 3(pupoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemrenne pacu€THbIX 3a1a4:
[0 YPAaBHEHHUIO XUMHUYECKON
peakuuu, Ha OIIpeieIICHNe
MOJIEKYISIPHOHN (hOpMYIIbI
OpPraHNYECKOI0 BEIECTBA

https://m.edso00.ru/K51200HVD

69

[IpaxTueckas pabora Ne 3.
Pemenue
IKCIIEPUMEHTATBHBIX 3124 TI0
Teme "KapOoHOBBIE KHCIIOTHI.
Crnoxnbie d¢pupsr"

https://m.edso0.ru/OGEJG1Z6Q

70

Kupsl: ctpoenue,
bu3nvecKre 1 XUMHUECKUE
CBOMCTBA (THAPOIIH3)

https://m.edsoo.ru/9SIVVGAD3

71

OcoOEeHHOCTH CBOWCTB JKHUPOB,
COJIepIKaIIUX OCTATKH
HEMpeIebHBIX KUPHBIX
kucnoT. XKupsl B ipupoie

https://m.edsoo.ru/HAIOMQY A6

72

MBpbL1a KaKk COJIA BBICIIUX
KapOOHOBBIX KHUCIIOT, HX
Mororiee aeiicreue. [lonsTue
0 CHHTETHYECKHX MOFOIIHUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE?7

73

I'eneTnyeckas CBA3b

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

YIII€BOJOPOIOB U
KHCJIOPOACOACPIKAIINX
OpPraHMYECKUX BEIIECTB

74

Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEaKINil

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusanus u
0000111eHNE 3HAHUH I10 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO011as XapakTepucTUKa
YTJIEBOJIOB U KJIacCU(DUKAIUs
YTJIeBOJIOB (MOHO-, TH- U
MOJIMCaXapH/Ibl)

https://m.edso00.ru/01RIX8HGR

77

Mounocaxapuabl: puznyecKue
CBOMCTBA U HAaXOXXJICHUE B
pupoie

https://m.edsoo.ru/SDKMBGIF6

78

[IpumeneHue riaoKo3bl, €€
3HaYeHHUE B
KUZHEJCSATEIIbHOCTH
opranusma

https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapuiel: caxapo3sa,
MajbTO3a M JIAKTO34.
Haxosxnenue B npupoje u
MIPUMEHEHHE JTUCAXapUIOB

https://m.edso0.ru/0YDXJOOUH

80

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYI, (PU3NYecKue u
XMUMHUYECKUE CBOICTBA,
IIPUMEHEHHE

https://m.edso0.ru/52Z6 UKUNG

81

[TousiTue 06 HCKYCCTBCHHBIX

https://m.edsoo.ru/CPO60DRNM



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM

BOJIOKHax

82

Pemrenne pacuyeTHsIX 3aa4 Ha
OIIPEIEIICHUE JOJIHA BBIXOAA
MIPOAYKTA PEAKLIUH OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

Cucremarusanus u
0000111eHE 3HAHUHN T10
pazneny

https://m.edsoo.ru/YTA71S0GH

84

KonTpomsHas pabora no teme
"Kucnopoaconepxamiue
OPraHU4YeCcKUe COeAMHEHUS"

https://m.edso00.ru/40ZT3216M

85

AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 001IIast
dhopmyna, nzomepusi,
HOMEHKJIaTypa U (PU3NIECKHe
CBOMCTBA

https://m.edso0.ru/64T9T10Z2V

86

XUMHAYECKHE CBOMCTBA
anrpaTHICCKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AnnnmH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

Crnioco6bl nostyueHust u
IpUMEHEHHE alln(aTHYECKUX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMHHOKHUCIOTHI:
HOMEHKJIaTypa U U30MEpHs,
(dbuznueckue CBOMCTBRA.

https://m.edso0.ru/RQIQFGFVC



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC

OT[[GJIBHBIG MNpeaACTaBUTCIIN O~
AMHWHOKHCIIOT

90

XuMHYecKre CBOMCTBa
aMHHOKHCIIOT, X
OHOJIOTHYECKOE 3HAUECHHUE
amuHokucioT. CUHTE3 U
THJIPOJIU3 TICTITHIOB

https://m.edso0.ru/160QZ981XZ

91

benku xak npupoaHsie
MTOJIMMEPBL; CTPYKTYPBI
0enKoB

https://m.edso0.ru/C031GD96B

92

XUMHYECKHE CBOUCTBA
OEJIKOB

https://m.edsoo0.ru/67MDSJICA

93

AzoTcoaepkalime
TeTEPOLUKIHICCKIE
coequHeHMs. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsioTHYecKas pojb

https://m.edso0.ru/6A9U8JK1G

94

[TpakTrueckas padota Ne 4.
Pemenne
AKCIIEPUMEHTAJILHBIX 3324 10
Teme "A3oTcoiepxaniue
OpPraHu4ecKue CoeqMHEHUs"

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTueckas pabora Ne 5.
Pemenue
AKCIIEPUMEHTAIIbHBIX 3aa4 [0
TeMe "Pacro3HaBaHue
OpPraHUYECKUX COETMHEHUI"

https://m.edso0.ru/4AGSLO35TE



https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE

96

KontponsHas pabota o Teme
"AzoTcoepKaiiue
OpraHuYecKue coequHeHus"

https://m.edso0.ru/R69Q6G80U

97

OCHOBHBIE TTIOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNN U METOBI UX
CHUHTE3a —II0JIMMEPHU3AIUA U
MOJINKOHJICHCAITHS

https://m.edso0.ru/7SVQS1I0N

98

[Imactmaccel. YTunuzanus u
nepepaboTKa MIacTUKa

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepsl: HaTypaJbHbIN
CUHTCTUYCCKUEC KaYIYyKHU.
Pe3suna

https://m.edsoo0.ru/SO6ALFPLS8

100

BosiokHa: HaTypanbHbIE,
HCKYCCTBEHHBIE,
cuHTternyeckue. [lomumepsr
CHEIHabHOTO Ha3HAUYEHUS

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTrueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAJILHBIX 3324 10
TeMe "Pacro3HaBaHue
IUIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O06006111EHNE U
cucTeMaTH3alys U3y4eHHOTO
Marepuaia o Teme
"BbICOKOMOJIEKYIISIPHBIE
coenuHeHus"

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB

102
I10 [TPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
n/n Tema ypoka Bcero Kontporenpie | Ipakririeckue u3yuyeHusi = odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsI

Atom. CocTaB aTOMHBIX SITIED.

1 XUMUYECKUM 3JIEMEHT. 1 https://m.edsoo.ru/NOPBJ3G7J
M3oToms!
CrpoeHnue 2IIeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIC 1 https://m.edsoo.ru/9SMTBPF8U5
qucia
Knaccudukanus xumuaecknx

3 3IIEMEHTOB (s-, p-, d-, - 1 https://m.edsoo0.ru/MDGLT301C
AIIEMEHTHI)

4 Pacnpezenciie suekTporos 1o 1 https://m.edsoo.ru/HNSVJIRET2
ATOMHBIM OpPOHUTATIIM
DNeKTpOHHBIC KOH(PUTYpAITTH

5 aTOMOB 3JICMCHTOB B OCHOBHOM 1 https://m.edso0.ru/56 M011PUG
1 BO3OYXJIEHHOM COCTOSTHUH
DneKTpOHHbIE KOH(PUTYpaIiH

6 HMOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DIEeKTPOOTPUIIATEIILHOCTh
[Tepunoandeckuii 3aKOH 1

7 Hepromreckas cuerema 1 https://m.edsoo.ru/RRTS1FRBD

XHMHUYECKUX 31eMeHTOB /1. H.
MengeneeBa, CBI3b C



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

COBPEMEHHOU Teopuen
CTPOEHUSA aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX
SIIEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX M CJIOKHBIX BEIIECTB
IO TPyIIaM U eproiamMm

https://m.edsoo.ru/M2BG8LQGU

Cucrematu3anusa 1 0000IIeHne
3HAHUH TI0 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunpl XuMHu4uecKou CBA3U.
MexaHnu3mbl 00pa3zoBaHUs
KOBAJICHTHOH CBSI3H.
Boaoponnas cBsi3b.
MexMoIeKyIapHbIe
B3aMOJECHCTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BanenTHOCTS M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBs3b
ANIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTPOCHHEM

https://m.edsoo.ru/FLOBCCB2E

12

Hpe,[[CTaBJ'IeHI/IH ()
KOMIIJICKCHBIX COCAMHCHUAX!
COCTaB U HOMCHKIJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumnsl KPpUCTATNINYCCKUX
PpeUICTOK U CBOICTBA BEIIECTB

https://m.edsoo.ru/40CASLVY3



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3

14

[TonaTHE O AUCIIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUJHBIX pacTBOpax

https://m.edsoo.ru/8QWSNJMIQ

15

HctrHHBIE paCTBOPHI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparsr

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObl BBIpasKEeHUS
KOHIICHTPAIIUU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemrenue 3amau ¢
HUCIIOJIb30BAHUEM TTOHSITUH
""MaccoBas JI0JIg
pacTBOPEHHOTO BelIecTBa",
"MoJIsIpHasi KOHLIEHTpanus"

https://m.edso0.ru/9YYG9X6FN

18

Knaccudukanus u
HOMECHKJIaTypa
HEOPraHMYECKHUX BEIIECTB

https://m.edsoo.ru/Y3JUKOMC4

19

CucreMaruzanys 1 00o01enme
3HAHUH II0 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTponsHas pabota no temam
"CtpoeHue atoma.
[lepuoauueckuii 3aKoH U
[lepuoauueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MenpneneeBa", "Crpoenue
BeliecTBa. MHOroo6pasue

https://m.edsoo.ru/5ARJUK9HZ



https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ

BerecTs"

21

Krnaccudukanus XuMAYECKUX
peaknuii B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUSI MacChl BELIECTB;
3aKOH COXpaHEeHUs U
MIPEBPALIEHUS SHEPTUU TTPU
XUMUYECKUX PEAKITUIX

https://m.edsoo.ru/ZOMZMS8REE

22

TennoBsie 3¢ dexThI
XUMHUYECKUX PEAKIIUH.
TepmoxuMuueckne ypaBHEHUS

https://m.eds00.ru/9TSXHFMT4

23

Brruncienuns mo YpaBHCHUAM
XUMHUYECKUX PEakIuil u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

https://m.edsoo.ru/V5WAVUX0H

24

CKOpPOCTh XMMUYECKOI
peakiuu, e€ 3aBUCUMOCTb OT
pasnuuHbIX (pakTopoB. Karanus
Y KaTalau3aTophbl

https://m.edsoo.ru/DSEHND9EL

25

I'omorennsie u reTCPOrcHHbIC
pCaKnuu

https://m.edsoo.ru/RN8POZ7YO

26

[IpakTuueckas pabora Ne 1 mo
Teme "BiausHue paziuuHbIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKOH peakuuu"

https://m.edsoo.ru/NGQO05JTY7

27

OO6patumeble U HeOOpaTUMBbIE
peakuuu. XUMUYECKOE

https://m.edsoo.ru/XHPQ3BRAJ



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ

paBHOBecHe

28

[Ipaktugeckas padora Ne 2 mo
teMe "BiusHue pa3znuuHbIX
(axTOpOB HAa MOJIOKEHUE
XMMHMUYECKOTO paBHOBecHA"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTPOTUTHIECKAs
muccoruanus. CUIIbHbIE U
cialbie 2MeKTpoauThl. CTeneHb
JICCOIAAITAT

https://m.edsoo.ru/8UIMTOHPQ

30

HNonHoe npousBeieHne BOIbI.
Cpena BOJAHBIX pacTBOPOB.
Bonopoausiit nokazarens (pH)
pacTBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIHNE B pacTBOPax
ANIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[Ipaktruueckas pabota Ne 3 o
Teme "XUMHYECKHUE peaKuU B
pacTBOpax dIEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKHCIIUTEIIBHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
Bakneiinve oKUCIUTEIN U
BOCCTaHOBHUTEIU

https://m.edsoo.ru/AF9QATHSZT

34

MeTo1 3IeKTPOHHOTO
(2MEeKTOHHO-MOHHOTO0) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

3J'IeKTpOJ'II/I3 pacTBOPOB U
paciiaBoOB BEUIECTB

https://m.edsoo.ru/7UC0BIP3Q



https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q

36

Pewrenue 3ana4d pa3nnyHbIX
TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemrenne 3ana4 pa3nnyHbIX
TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

CucreMaruzamus 1 00001eHne
3HAHUHU 110 TeMe " XUMHUYECKHUE
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

KonTponbHas pabora no teme
"Xumuueckue peakiuu'

https://m.edso0.ru/E120ZSNS2

40

ITonoxxenne HeMETaJIIOB B
[Iepunoanueckoii cucreme
XUMHUYeCcKnX deMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHMS MX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJVIOB

https://m.edso0.ru/S2T11G534

41

AJIoTpOIUs HEMETAIUIOB (Ha
pUMepe KUCIOPOo/ia, Cephl,
dbocdopa u yriaeponaa)

https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonyuenue,
(hbU3UYECKUE U XUMHYECCKUE
cBoricTBa. ['mapusr

https://m.edsoo.ru/EOAB3TJZ2

43

["anoreHsl: HaxX0XJIEHUE B
IIpUpOJIe, COCOOBI MOTY4YEHUS,
¢bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA

https://m.edsoo.ru/SESM200XI

44

l'anorenoBonOpOABI.

https://m.edsoo.ru/FWWHG6A36J



https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J

Baxxneiimniue
KHUCJIOPOJICOAEpKAIUE
COEIMHEHUS raJIOTEHOB

45

JlaGopaTopHble 1
IIPOMBIILIJIEHHBIE CIIOCOObI
MOJIy4EHUS TaJIOT€HOB.
[IpuMeHeHue rajJoreHoB U ux
COCIMHEHUN

https://m.edsoo.ru/ULSR2WQ2T

46

[IpaxTueckas pabora Ne 4.
PGI_HGHI/IG BKCHepI/IMeHTaJ'II)HI)IX
3aga4 mo teme ""I"ajorednr"”

https://m.edsoo.ru/\VJHPY U202

47

Kucnopon: maboparopusie u
MIPOMBIIIIJIEHHBIE CTIOCOObI
noJTydeHus1, GU3nIecKue u
XumMudeckue cporctBa. O30H.
[Ipumenenue kucaopoaa u
030Ha

https://m.edsoo.ru/5SLQHHICFF

48

OKcHIBI ¥ IEPOKCHUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenne 3aJlav pa3JINIHbIX
THUIIOB

https://m.edso0.ru/Q8L50HZYY

50

Cepa: HaxOXJI€HUE B IPUPOJIE,
CHOCOOBI MOJTY4YCHHUS,
(hbU3UYECKUE U XUMHYECCKUE
CBOMCTBa

https://m.edso0.ru/3JASFNQOK

51

CepoBoniopon, cyabhu bl

https://m.edsoo.ru/PMQO9PHT23

52

KI/ICJ'IOpOI[COI[ep)KaH_II/IC
COCAUHCHUA CCPBI.

https://m.edso0.ru/8TN3SZ505



https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505

OcoOGeHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

53

[Ipaktuyeckas padora Ne 5.
Pemenue SKCIICPUMCHTAJIbHBIX
3amay o teme "Cepa u eé
coeMHEeHUS"

https://m.edso00.ru/9S76ZZRFW

54

A3BOT: HaX0XJEHUE B PUPOJIE,
CHOCOOBI TIOJTY4YEeHHUS,
¢buznyeckue 1 XuMU4ecKue
CBOMCTBA. AMMHMAK, HUTPH/IBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxanme
COEMHEHMS a30Ta.
OCO0OEHHOCTH CBOMCTB a30THOM
KUCJIOTBI

https://m.edso0.ru/271860BC3

56

[Ipumenenue azota u ero
COeqUHEHNN. A30THEIE
yaoOpeHust

https://m.edso0.ru/MO1P034QF

57

docdop: HAXOKICHUE B
IPUPOJIE, CIOCOOBI MOTYYCHUS,
bu3nvecKkue U XUMHUUECKUE
cBorictBa. Dochuasl u pochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxcunsl hocdopa,
(hochopcoepkalme KUCIOTHI.
Conu pochopHOl KUCTOTHI

https://m.edso00.ru/00ZT28DNQ

59

[Tpumenenue docdopa u ero
coequHeHuil. @ocopHbIe
ynoOpeHus

https://m.edso00.ru/99E3JYYTM



https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM

60

[Tpaktuyeckas padora Ne 6.
Perrenune sKcriepruMeHTaIbHBIX
3amad o Teme "A3oT u pocdop
1 UX COeqUHEHUS"

https://m.edso00.ru/97LCBY XY2

61

Yraepoa: HaXOXKJIEHHUE B
MIPUPO/IE, ATOTPOITHBIC

Mo upukanuu; GusndecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://m.edsoo.ru/IWDS30TDR

62

Oxcun yraepona(Il), oxenn
yraepoaa(1V), yrombnast
KHUCIIOTa U €€ COJIN

https://m.edso0.ru/6DLNT13TE

63

Pemenue 3ana4 pa3amyHbIX
THUIIOB

https://m.edsoo.ru/PQWKCINJIX

64

Kpemuuii: HaxoxaeHue B
MIPUPO/IE, CIOCOOBI MOTYUCHUS,
(bU3UYEeCKUEe U XUMHUYECKUE
CBOMCTBaA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcun kpemuaus(1V),
KpEMHHEBasi KUCIIOTA,
CHJTUKATBI

https://m.edsoo.ru/NTQOS329K

66

[IpuMeHeHne KpeMHUS U €T0
coequHenuii. CTeKII0, ero
MOJIyueHHUe, BUbI CTEKIIa

https://m.edso0.ru/1XJ00600T

67

Pemenune 3amau Ppa3JINIHBIX
THUIIOB

https://m.eds00.ru/S5319XD1S

68

CucreMaruzanus 1 00001eHue

https://m.eds00.ru/QCSGMOTES



https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS

3ganui o reme "Hemeramnpr"

69

KonTtponsHas pabota o Teme
"HemeTtasr"

https://m.edsoo.ru/\VPSTFCAFI

70

AHaJIu3 pe3yabTaToB
KOHTPOJIbHON paloThl,
KOPPEKIIUS OIIMO0K

https://m.edsoo.ru/LAOAONSJ7

71

[Tonoxxenne MeTayIoB B
[Iepunoanueckoii cucreme
XUMHNYECKUX JJIEMCHTOB.
Oco0eHHOCTH CTPOEHHUS
ANEKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB

https://m.edsoo.ru/57FR910P1

72

OO6mwme ¢puznueckre CBOMCTBA
MetaiuioB. [I[pumenenne
METaJJIOB B OBITY M TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Cnuael MetaiioB. Koppo3ust
METaJJIOB

https://m.edso0.ru/1V3XS7EXT

74

Pemenne 3aJlav pa3JINIHbIX
THUIIOB

https://m.edsoo.ru/HCZY575D9

75

DIJIEKTPOXUMHUYECKUI Psif
HarnpspKeHui MetaiuioB. OOmue
CHOCOOBI OJTYYESHHS METAIIIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO1as xapakTepuCcTUKa
MeTaioB [A-rpymnmsl
ITepnoanueckoii cucTeMsl
XUMHUYECKUX DIIEMEHTOB.
Harpuit u xanuii: nony4yeHue,

https://m.edsoo.ru/W4VWNSJ5E



https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E

¢bu3nvecKrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX
COCIMHEHUN

77

OOmast xapakTepuCTUKa
MetamoB [IA-rpynmnel
[Tepuoanueckoit cCuCTEMBI
XUMHUYECKUX DJIEMEHTOB.
Maruuii ¥ KajabIlun:
noJiyueHue, pu3ndeckue u
XUMHWYECKIE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB
1 UX COeTUHECHNUHN

https://m.edso00.ru/Q4YBTZ3RY

78

JKEcTKOCTE BOIBI M CIIOCOOEI €6
yCTpaHCHHS

https://m.edso0.ru/609WLKNTN

79

AJIOMUHHI: TTOTyYEHHUE,
¢buznyeckue 1 XuMu4ecKue
CBOJCTBa, MPUMEHEHUE

https://m.edsoo.ru/OZHBSJIBQ6

80

AmMdoTepHbIe CBOMICTBA OKCHIA
Y THUAPOKCH/IA AITFOMUHMUS,
TUAPOKCOKOMITIIEKCHI
QATIOMHUHHUS, UX IPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenue 3amgau Ppa3INIHbIX
THUIIOB

https://m.edso0.ru/ZCTJIX7CQ3

82

[Tpaktuyeckas padora Ne 7.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 no teMe "MeTauibl

https://m.edsoo.ru/ZR9H28T3K



https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K

[JIaBHBIX MOArpyH"

83

OOmast xapakTepuCcTUKa
METaJUIOB TOOOYHBIX MOIPYIIT
(b-rpymnn) Ilepuoanueckoit
CHCTEMBI XUMUYECKUX
3IIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

du3nueckre 1 XUMHUYIECKHE
CBOMCTBA XpOMa U €ro
COGJII/IH€HI/II71, X IPUMEHCHUC

https://m.edsoo.ru/EMH85BONN

85

Baxneimme coemuHEHUS
Maprasia. [lepmanranar kanus,
€ro OKHCIINUTEIIFHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusnyeckre U XUMUYECKHE
CBOMCTBA JKeJie3a U €0
coequHenuit. [lonydyenue u
MIPUMEHEHHE CIIJIaBOB XKeje3a

https://m.edsoo.ru/71YSMIGSD

87

dusznueckre U XUMHUUYECKUE
CBOMCTBA MeOU U €é
COC/IMHCHUH, NX TPUMEHEHNE

https://m.edsoo.ru/GET2L9K3X

88

duszndeckne U XUMHYCCKHUE
CBOMCTBa OWHKa U €ro
Coe,Z[I/IHeHI/Iﬁ, HUX IIPUMCHCHUC.
FI/I,Z[pOKCOKOMHJIeKCBI OWHKa

https://m.edsoo.ru/O4C5QKBEJ]

89

[TpakTuyeckas padora Ne 8.
Pemenue skcriepuMeHTAIBHBIX
3aj1a4 1o teme "Merasuib
noOOYHBIX noArpymnm"”

https://m.edsoo.ru/BAJAYWS82G



https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G

90

Pewrenue 3ana4d pa3nnyHbIX
TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O000111EHNE ¥ CUCTEMATHA3AIMS
M3YYCHHOTO MaTepuasa 1o
Teme "Metamisr"

https://m.edsoo.ru/NHKRDJUTS

92

KoHnTposbHas paborta no teme
"Metamis"

https://m.edsoo0.ru/4Z262\VV30B1

93

AHanu3s pe3ynbTaToB
KOHTPOJIbHOU paloThl,
KOPPEKIIHSI OIITHO0K

https://m.edso00.ru/KGZODOKTT

94

Poinb xumuu B oOecrieueHIn
YCTOMYHMBOTO pa3BUTHUSA
yenmopedecTBa. [loasTre o
HAay4YHBIX METOJaX
HUCCJIC0BAHUS BEIICCTB

https://m.edso0.ru/SSTSRWKS8

95

Hayunbie npuHImMnbI
OpraHu3aIlui XUMUYECKOTO
MIPOU3BO/ICTBA.
[IpompIieHHbIE CLIOCOOBI
MOJIy4eHUS] BaXKHEHIIINX
BEIIECTB

https://m.edsoo.ru/V4Y20W8UR

96

XHUMHUYECKOE 3arpsA3HCHUC
oxpyxcaromeﬁ Cpclabl U €TI0
IIOCICACTBUA

https://m.edsoo.ru/HFYWAQ1VW

97

XUMHSA U 3J0pPOBbLEC UCIIOBCKA.
HeKapCTBeHHLIC cpeacTBa

https://m.edsoo.ru/992MUF415

98

Xumug numu. Poiabs XuMum B

https://m.edsoo.ru/BTM3AEKNW



https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW

o0ecreuyeHny MU eBon
0€e30acCHOCTH

KocmeTnueckue u

99 naproMepHbIE CpeACTBa. 1 https://m.edsoo.ru/0V85PPBKW
BberToBas xumus
XHUMHS B CTPOUTEIIBCTBE.

100 Baxkneiiue crpoutenbHble U 1 https://m.edso0.ru/SFX2N2T3J
KOHCTPYKIITMOHHBIE MaTepHUAaIIbI
XuUMUS B CETBCKOM XO35IMCTBE.

101 Oprannydeckre 1 MUHEPATbHbBIE 1 https://m.edsoo.ru/YY395RQAJ
yaoOpeHust

102 CHCTeI:mmaHm 1 060bmerme 1 https://m.edsoo.ru/IGMSCP0OK9
3HAHUU IO TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUH, KOTOPasi BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS  (XMMHUYECKHUH  DJIEMEHT, aToM,
M30TOIBI, JJIEKTPOHHAs 000J0YKa atoma, S-, p-, O-dIEKTPOHHBIC
opOuTamu aTroMOB, OCHOBHOE M BO30YKIEHHOE COCTOSIHUE aToMa,
WOH, MOJIEKYJIa, BAJICHTHOCTh, O3JIEKTPOOTPUIATEIIEHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYeCKas CBS3b (O- W 7M-CBs3b, KpaTHBIC CBS3H),
rudpuan3ans aTOMHBIX OpOuTasled, KpUCTaJUIMYecKas pemérka,
MOJIb, MOJISIpHAS. Macca, MOJISIPHBIA 00BEM, MOJISIpHAST KOHIICHTPAIHS,
pacTBOpbl (MCTUHHBIC, JUCIEPCHBIC CHCTEMBI), KPHCTAJUIOTHAPATHI,
yIIepOAHbIN CKeneT, (GyHKIHOHAJIbHAs Tpylna, pajukal, U30Mephbl,
CTpyKTypHasi (Gopmyna, u3oMepus (CTPyKTypHasi, reoMeTpuvecKas
(rmc-,  TpaHCHU3OMEpHsS), TOMOJIOTHUECKHH  psl, TOMOJIOTH,
yIA€BOAOPOIbl, KHCIOPOJA- U  a30TCOJEp)KAILUE COEIUHEHUS,
OMOJIOTMYECKH AaKTHBHBIC BeliecTBa (YIJIEBOMBI, JKHPBI, OCIKH),
MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISPHBIC
COCIMHEHUS, KPEKHHI, PU(OPMHHI, THUIIBI XUMHYECKHUX peakuuit
(OKHMCIIUTENBHO-BOCCTAHOBUTENIbHBIE, 3K30- M HOHAOTEPMUYECKUE,
peakiuu MOHHOTO OOMEHa, TOMO- U TeTEepOreHHbIE, 0OpaTUMBbIE U
HeoOpaTumebIe), pacTBop, AIIEKTPOJIUTHI, HEAIIEKTPOJIUTHI,
JNEKTPOJIUTHYECKAST  JUCCOLIMALMSA,  CTEMEHb  JUCCOLUAIUH,
OKHUCJIUTEb, BOCCTAHOBUTEINb, JJIEKTPOJIN3, CKOPOCTh XUMHUYECKOM

p€akununu, XuMH4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHMHYECKOTO CTPOEHUS OPraHUYECKUX
Beniecte  A.M. byrneposa, TEOpUs  DIIEKTPOIUTUYECKOMN
muccoumnanuy, llepmoanuecknii 3akon .M. MenneneeBa, 3akoH
COXPaHEHHUS MACChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XUMHH,
MHPOBO33PEHUECKUE 3HAHMS, JEXKaAIlMe B OCHOBE IIOHUMaHUsA
IIPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBIICHUH, COBPEMEHHbBIE

OpeACTaBJICHUA O CTPOCHHWU BCUICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U




HaJMOJIEKYJISPHOM YPOBHSX

1.3

IpCaACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOJUHAMHUYCCKUX u KMHCTHUYCCKHUX  3aKOHOMCPHOCTAX ux

IMPOTCKAaHUA, O XUMUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, IMOJIYYCHUU H
0€e30MacHOM  HMCIOJIb30BAaHUM  BAXXHEWIIUX HEOPraHMYECKHX U
OPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON ACSITEIBHOCTH

YCI0BCKa

1.5

oOue HayyHble MPUHIUIBI XHMHUYECKOTO0 TMPOM3BOJACTBA (Ha
IIpUMepe NPOU3BOACTBA CEPHOM KHUCJIOTHI, AMMHAaKa, METAHOJA,

nepepaboTku HedTH)

CdopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC TIIPU3HAKKW W B3aMMOCBA3b M3YUYCHHBIX HOHSITI/II\/II,
NPHUMECHATE COOTBETCTBYIOIIUEC IMOHATUA IPU OIMHMCAHUK CTPOCHUA H
CBOMCTB HCOPraHNM4YCeCKUX HW OPraHUYCCKHUX BCIICCTB U HX

MpeBpaIeHUuN

2.2

B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUW C TTOHATUSAMH U TIPEACTABICHUSIMU
OpYrUX TpeaMeToB Juisi 0Oojlee OCO3HAHHOTO TOHWMAaHUS W

00BSACHEHUS CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MUPA

ChopmupoBaHHOCTH YMEHHUS UCIIOJIb30BATh:

3.1

HaMMCHOBAaHUs XHMHUYCCKUX COC,I[I/IHeHI/Iﬁ MCXKIAYHApPOJHOI'0 COIO3a
TCOpeTquCKOﬁ n HpI/IKJIa,Z[HOﬁ XMMHU W TPHUBHUAJIBHBIC Ha3BaHUIA
BCIICCTB, OTHOCAIIMUXCA K HM3YYCHHBIM KJIacCaM OPraHH4YCCKHUX H

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHYECKYIO0 CUMBOJIMKY JJISl COCTaBJICHUs (POPMYJ HEOPTraHUUYECKUX
BEUIECTB,  MOJEKYJISPHBIX H  CTPYKTYPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENETHBIX) (POPMYII OpraHUYECKHUX BEIIECTB

CdhopmupoBaHHOCTH yMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4CCKUC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I N3y4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHruvCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBaHHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3NUYHBIM TMPU3HAKaM (YHUCITYy U COCTaBy pPearupyroliuX BEIEeCTB,
TerioBoMy 3(dekTy peakuuu, H3MEHEHUIO CTeleHed OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCaknnu, ydaCTuro KaTanmaTopa)




ChopMUpOBaHHOCTH ~ YMEHHS  XapaKTepU30BaTh  AIIEKTPOHHOE
CTpOEHUE aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUHM) U
HOHOB XMMHYECKUX 3JeMeHTOB | — 4 mnepuonos Ilepuoanueckoit
cuctembl JI.WI. MeHnzaeneeBa W HUX BaJICHTHBIE BO3MOXKHOCTH,
UCIIONIB3Ysl ~ MOHSTUA  S-,  p-,  O-DICKTpOHHBIE  OpOUTAIH,

OHCPICTUYCCKHUEC YPOBHU

CdopmupoBanHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M O0OpazyeMbIX UMU

COEMHEHUH 10 NTEPUOIaM U IpyIIam

CpopMHUpPOBAHHOCTh YMEHHUSI COCTaBJISITH YPAaBHEHHUS XUMUUYECKHUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peakunﬁ MoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YpaBHEHUSl PEAKIUN PA3JIMYHBIX THUIOB; IOJHBIE M COKpPAIIEHHBIE
YpaBHEHUs pPEaKIHil HOHHOIO OOMEHa, YUWTBIBasi YCJIOBHS, MpU

KOTOPBIX 3TH PEAKIMHU UIYT 10 KOHIIA

7.3

peakuii THAPOJIH3a, PEaKluii KOMILIEKCooOpa3oBaHus (Ha TpuUMepe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

ChopmupoBaHHOCTH YMEHHUS MOATBEPIKIATH!

8.1

Ha KOHKpPETHBIX MpUMEpax XapakTep 3aBUCHUMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OPraHMYecKHX COEIUHEHHl OT KpaTHOCTH U THUIIA
KOBAJICHTHON CBSI3U (G- M T-CBSA3M), B3aMMHOTO BIIMSIHHSI aTOMOB H
TPYIIl aTOMOB B MOJIEKYJIaX, a TaKK€ OT OCOOCHHOCTEH peanu3aiuu

Pa3IMYHBIX MEXAaHU3MOB IIPOTCKAaHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHUMHYCCKHE CBOMCTBa BCIICCTB COOTBETCTBYHOIIMMU

OKCIICPpUMCHTAMHU U 3allUCAMU ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB U Ba)KHEHIIIHE
CBOMCTBa BEIECTB, MPUHAAISKAIUX K ONPEICIEHHBIM KllaccaMm U
TpyIIaM COEOUHEHHH (MPOCThie BEIIECTBA, OKCUIBI, THAPOKCHIBI,
COJIM;  YIJIEBOJAOPOABI, MpOCThle 3(QUPbI, COUPTHL,  (HEHOIHI,
aJIbJIETU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CI0KHBIE 3(DUPBI, )KUPBI,

yTJI€BO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OEJIKH)

10

C(I)OpMI/IpOBaHHOCTB YMEHHA TTPOBOAUTH paC‘léTLI o XUMHYCCKUM
(bopMynaM U YpaBHCHHAM XUMHUUYCCKUX peaKHI/Iﬁ C UCIIOJB30BAHHECM

(1)I/I3I/I‘-IGCKI/IX BCIIMYHWH:




10.1

Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOJYKTA PEAKIHHU, €CIU
OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEACIEHHOU
MAacCOBOW JI0Jie pacTBOPEHHOTO BEIECTBA WJIM JaHO B M30BITKE

(umeet npumecH)

10.2

MacCOBOM MM 00BEMHOM JI0JTH, BBIXOIa MTPOAYKTa PEaKIHH

10.3

TEIUTOBOTO 3P deKTa peakiuii

10.4

00BEMHEBIX OTHOIIICHHUH T'a30B

10.5

110 HAXOXKJIEHUI0 XUMUYECKON (DOPMYIIBI BEIIECTBA

11

Bitanenue cucreMoli 3HaHUM O METOJIaX HAYYHOTO NTO3HAHHUS SIBJICHUI
MPUPOJBI, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHE
MPUMEHATh 3TH 3HAHUA NPU SKCIEPUMEHTAIBHOM HCCIIEeI0OBAaHUHU
BEILECTB U Ui OOBSICHEHHS] XUMHUUECKUX SIBICHUN, UMEIOIIUX MECTO
B IpuUpoJe, TMPAaKTUYECKOW JEeATENIbHOCTH 4YeloBeKa U B

MOBCEIHEBHOMN KU3HU

12

CdopMupoBaHHOCTh YMEHHSI TPUMEHSTH (HMCIIONb30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEHIECTB I JKCIEPUMEHTAIBHON TPOBEPKU
TUIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX
peakiuii ¥ NPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIE XUMHUYECKUE 3HAHUS JJ1s1 OOBSICHEHUS U TPOTHO3UPOBAHMUS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOIY; U TPUHSATHS

I'pPaMOTHBIX pemeHHﬁ HpO6J'ICM B CUTyalluAX, CBA3AHHbBIX C XAMUEH

13

ChopmupoBaHHOCTH ~ yMEHHUs  IUIAHUPOBaTh U MPOBOJIMTH
XUMHYECKUN OSKCIIEPUMEHT (MOJIy4eHHEe ¢ H3y4eHHE CBOWCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIHU
YIJIEBOJOPOJOB  PA3JIMYHBIX KJIACCOB U  KHCIOPOJCOAEp KALIUX
OpPraHMYECKUX BEILEeCTB, PEUICHHE SKCIEePHUMEHTaIbHBIX 3373y IO
paclo3HaBaHUIO HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB) C
coOnrofeHneM NpaBUil OE30MacCHOTO OOpallleHUs C BEIIECTBAMU H
1a00pPaTOPHBIM obopynoBaHueM; dbopMynupoBathb eNu
UCCIICJIOBaHMS; MPEACTABIATh B PA3NUYHON (opMme pe3yabTaThl

OKCIICPUMCHTA, aHAJIM3UPOBATH U OLCHHUBATD UX JOCTOBCPHOCTDb

14

ChopMHpPOBaHHOCTh YMEHHS OCYIIECTBIIATH  LieJI€HANpPaBIeHHbINA
MOMCK XMMUYECKOW MH(OPMALIMK B PA3TMYHBIX UCTOYHUKAX (HaydHas
U ydyeOHO-HaydHas JUTepaTypa, CpeAcTBa MaccoBOM HH(OpMAIHH,
ceTb VIHTEpHET M Apyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO

I/IH(bOpMaI_II/IIO, nepepa6aTLIBaTL ©€ M UCIIOJIb30BaTh B COOTBETCTBUU C




MOCTaBJICHHOW yueOHOM 3a1aueit

15

CdhopMupoBaHHOCT YMEHHS TPOTHO3MPOBATH, AHAIM3UPOBATH H
OIICHUBATh MH(OPMAIMIO C TO3UIMNA IKOJOTHYECKOW OE30MacHOCTH
TIOCJIC/ICTBUI OBITOBOM M TIPOM3BOJICTBEHHOM JCSTEIBHOCTH YEIIOBEKA,
CBSI3aHHOW C TepepaboTKO BemecTB; CHOPMHPOBAHHOCTH YMEHHM
OCO3HaBaTb OINACHOCTb BO3ACUCTBUSI HAa JKUBBIE OPraHU3MBI
OIpE/IETEHHBIX BEIIECTB, IOHUMAs CMBICH II0Ka3aTelss IpeiesbHOM
JONYCTUMOW KOHIIEHTPAllMM, ¥ TMOSICHATh Ha MpPUMEpax CHOCOOBI
YMEHBIIICHUS W TPEJAOTBPAIIEHUS HMX BPEIHOTO BO3JICHCTBUS HA

OpraHusm 4€JI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnyecknue OCHOBbI XUMUHU

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToMma. Pacnipenenenue
OJICKTPOHOB II0 BHCPIreTUYCCKUM YPOBHSIM. K.HaCCI/I(i)I/IKaIII/Iﬂ XUMHUYCCKUX
a5eMeHTOB. OCOOEHHOCTH CTPOEHMSI SHEPreTHUYECKUX YPOBHEHN aToMOB (S-, p-,
d-anementoB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

KOH(Uryparmus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

[Iepnognueckas cucrema xumudeckux oannemeHtoB J[.M. Mengaeneesa.
®usnueckuit cmbici [lepuonnueckoro 3akona .M. Menneneesa. [Ipuuunel u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HMX COCIUHEHHUH MO0
MepuoJiaM M TPYIIaM. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHeHﬂﬁ, BBICHIUX OKCUAOB U THAPOKCHIOB

1.3

BanenTHOCTh. DIEKTpOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunet  xuMuueckoil cBA3M  (KOBaJIeHTHAs, HWOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAs) M MeXaHu3Mbl €€ oOpa3oBaHusd. MeXMOJEKYIsIpHbIE
B3auMO/JIeHCTBUS. BemiecTBa MONIEKyIIpPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
Tunsl KpUCTATUVIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA

KPUCTAIIMYECKON PEeIETKU

1.5

Xumuueckass — peakmus.  Knmaccudukanmss  XMMHYECKMX — peakmuil B

HCOpFaHquCKOﬁ u OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHHUA MaCChl BEIICCTB

1.6

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3IUnYHbIX (DaKTOPOB

1.7

TemnoBsie 3¢ (hekThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PpaBHOBECHC. CDaKTOpLI, BIIMAIOININEC Ha

COCTOSTHHE XUMUUYECKOro paBHoBecud. [ Ipuniun Jle [larense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. Cpez[a
BOOHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaanaﬂ, mcJIO4YHasd. CreneHn

Jucconyanui. Peakiiymy HOHHOTO oOMeHa

1.10

I'mpponus couseii. MoHHOe mnpowusBeneHne BoAbl. BooopoaHbI NoOKa3arensb

(pH) pactBopa

1.11

CnocoObl BbIPpAKCHUS KOHIOCHTpAIUH pacTBOPOB: MaccoBas J0JIA
paCTBOpéHHOTO BCIICCTBA, MOJISIpHAdA KOHICHTpAl KA. Haceimiennsie u

HCHACBIIICHHBIC pACTBOPBI, pACTBOPHUMOCTE. KpI/ICTa.HJIOF UApPaThl




1.12

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC pCaKkiuu. HOBCHCHI/IC BCIHICCTB B Cpclaax

¢ pa3ubiM 3HaueHueM pH. MeTo bl 371eKTpOHHOTO OaaHca

1.13

DJEKTPOJIN3 paCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarus HEOPTaHUYECKUX COCIMHECHU . Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METANIOB (HATPUM, Kajdui, KaJbIHi,
MarHui, aJlOMUHUM, [IUHK, XPOM, KEJIe30, Meb) U UX coeauHeHu. Oo0mme

crocoObI MOyYEHUS METAJIJIOB

2.3

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docthopa, yrmepoma U KpeMHHS) HM  HMX COCAMHEHHH  (OKCHJIOB,

KHCIIOPOICOAEPIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBA3b HEOPraHN4YCCKUX BEIICCTB, MPUHAMICKAINUX K

Pa3IMYHBIM Ki1acCaM

2.5

Nnentuduxanus Heoprannueckux coenHeHni. KauecTBeHHbIE peaKkIuu

Ha HCOPraHNM4YCCKHUEC BEIICCTBA U HOHEBI

OCHOBBI OpraHU4YeCKON XUMUHU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHYECKOIO CTPOCHHSI OPraHMYECKUX
coequHennit  A.M. bymiepoBa. YriaepoaHbId CKEJIET OpPraHHuYecKOn
MoJiekynbl. KpaTHOCTh XMMHUYECKOW CBSI3H. S- M P-CBsI3M. SP3-, Sp2-, Sp-
rubpuan3ay opouTaneii aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHMMHYECKOTO CTpOeHUsS MoJiekyl. ['omonoru. ['omonoruueckuit psn.

N3omepus u usomepsl

3.2

[lonsitne o ¢yHkuumoHanbHoM rpynne. OpueHTauuoHHbIE 3 GEKTHI

3aMECTUTENEH

3.3

HpeﬂCTaBHeHI/Ie (¢} KJ'IaCCI/I(I)I/IKaI_II/II/I OPraHn4cCKuX BCHICCTB. HOMeHK.]'IaTypa
OPraHu4CCKux COGI[I/IHeHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaﬂ) N TPpUBHAJIBHBIC HA3BaHUA

BaKHEHIITNX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIUKAILHBIE M HMOHHBIA MeXaHW3Mbl peakiuu. IloHsTHE O

Hykieoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiiea

3.5

AJKaHBI. XuMu4ecKue CBOMCTBa AJIKaHOB: rajoreHupoBaHue,
JNETUIPUPOBAHUE, TEPMHUYECKOE pa3JIOKEHUE, KPEKUHT, HW30MEpHU3alMs,
ropenue. [lomyuenue ankanoB. [luknoankanel. Cneunduka CBONCTB
LUMKJIOAJIKAHOB C MajblM pa3MepoM IMKJIa. Peakuuu NpUCOEIUHEHUS H

PaaAuKAJIbHOTO 3aMCIICHUA




3.6

AJKeHBI. XUMHUYECKUE CBONCTBA: peaxkuuu IIPUCOEIUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHME, THJPOraAJIOTEHUPOBAHUE, THJIpaTalus),
TOpPEHHUs, OKUCIICHUS U moimMmepu3anuu. [IpombinuieHHbIE U T1a00paTOpHBIE

CTIOCOOBI OJTYYEHHUS ATKEHOB

3.7

AnkagueHpl. XMMUYECKHE CBOWCTBA aJKAJMEHOB: PEAKUUU MPUCOECAUHEHHUS
(runpupoBaHue, raJOreHUPOBaHUE), TOpeHus: U nojuMepusanun. [loxydenue

AJIKaAMCHOB

3.8

AJKVHBL. XUMHYECKUE CBONCTBA: peakuuu NIPUCOEIUHEHUSA
(ramoreHupoBaHue, TUAPUPOBAHUE, TUIpATALUs, THUIPOraJIOTEHUPOBAHUE)
KaK Croco0 MoIy4yeHus MOJIMMEpPOB U IPYruX MOJE3HBIX IPOAYKTOB. Peakunu
3amenieHus. ['opeHne aneTusieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JI CBAPKU U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbpl. XWMHYECKHE CBOWCTBA O€H30Ja: PEaKIUU JIIEKTPOOUIBHOTO
3aMelleHusl, TpUCOeANHEeHNs (THAPUPOBaHUE, TajloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOUCTB ToJryoJa. [lomydenue GeHzoua.
OCcoOEHHOCTH XHUMHUYECKUX CBOUWCTB ctupoja. I[lomumepusamms crtuposa.

CriocoObl MosTydeHus: 1 IpUMEHEHUE apOMaTUYECKUX YTIIEeBOA0PO/IOB

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTHI. XUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBUE C HATPUEM Kak CIOCOO0 YCTaHOBJIGHUS  HaIM4uUs
TUAPOKCOTPYMIBI, C TaJOreHOBOJOPOJaMH KaK CIOCcO0  MOJydeHHs
pacTBopuTeNel, BHYTPH- M MEXKMOJEKYyIspHas Jerujaparauusd. Peakuus
ropenus. [lonydenue sTaHona: peakiusi OpOXKEHHs TIIOKO3bI, THApaTalus
STHJIEHA. OTHWIEHTJIMKOIb W TJMIEPUH KaK MPEACTaBUTENIH MpeAeTbHBIX

MHOI'0A@TOMHBIX CITUPTOB

3.11

®enHon. XuMHUecKue CBOMCTBA (eHosa (peakluuu ¢ HaTpUeM, THUIPOKCHIOM

Hatpus, 6pomom). [lonydyenue denona

3.12

ANbEruabl. XuMuueckue CBOICTBa npeaebHbIX QJbJICTUIOB:
TUIPUPOBAHNE; KAUECTBEHHBIE PEAKIIUU Ha KapOOHWIbHYIO Tpynny (peakius
«cepeOpsHOTO 3epkanay, B3aumojeiictBue c¢ ruapokcugom Meau (II).
[Tonmyuenue mpenenbHBIX AalbJETHI0B: OKHCICHHE CIHPTOB, TUIApATAIUs
areTuiIeHa. AIETOH KaK MpeAcTaBUTENh KeTOHOB. OCOOEHHOCTH peakluu

OKHCJICHHA allCTOHA

3.13

Kap6OHOBLIe KHCIOThl. XMMHYECKHE CBOMCTBA MpeACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KucI0T. OCOOCHHOCTH XHMHYCCKHX CBOWCTB MypaBLHHOﬁ
KHUCJIOTHEI. HOJ'IyLICHI/Ie NpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:

OKHCJICHHUC AJIKaHOB, AJIKCHOB, INCPBUYHLIX CIIMPTOB, aJIbACTUIOB. Bricie




IpCACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxusle »>¢pupel 1 xkupbl. CnocoObl TMONyYEHHS CIIOXKHBIX 3(QHPOB.
Ob6patumoctp peakuuu sTepuduranud. IIlpuMeHeHne CIoXHBIX 3(UpOB B
MUIIEBOW 1 Tap(QIOMEpPHOH TMPOMBINIUICHHOCTH. JKHUPBI KaK CIOKHBIC YPUPBI
[JIMLEPUHA U BBICIIMX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOWMCTBA >KUPOB:
TUAPUPOBAHUE, OKHUCIEHUE. ['uaposin3, Wil OMBUIEHHUE, )KUPOB KakK CHOCO0
IIPOMBIIIIJIEHHOTO TOJIYyY€HUs COJIEN BBICIINX KapOOHOBBIX KUCIOT. MbLIA Kak

COJIM BBICHINX Kap6OHOBI:IX KHUCIIOT

3.15

XUMHYEeCKHEe CBOMCTBA TIIOKO3BI: p€aknun C YydaCTUEM CIHUPTOBBIX U
aJbJIETMIHOM TPYII U MOJIOUHOKHUCII0E OposkeHue. [IpuMmenenune rimoko3ssl, e€
3HaYeHWE B JKU3HEAEATENBHOCTH OpraHusma. Jlucaxapuiel: caxaposa,
ManbTo3a. BoccTaHaBiuBaromMe M HEBOCCTAaHABIUBAIOIIME UCAXAPHUJBL.
I'mpponus nucaxapunoB. Ilomucaxapuabl: kpaxmai, raukoreH. CrpoeHue
MaKpOMOJIEKYJl Kpaxmalla, INIMKOTeHa U Leunono3bl. dusndyeckue cBoicTBa
Kpaxmajla W LEeJUI0I03bl. XHMMHUYECKHE CBOMCTBAa KpaxMmania: THAPOJIH3,
KayeCTBEHHasl peakiuss ¢ HOAOM. XHUMHUYECKHUE CBONCTBA LIEJUIIOJIO3bI:
THJPOJN3, TOdydeHue 3GHUpoB Lemnoa03bl. [loHATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

3.16

AMHUHBI. AMHUHBI KaK OpraHMYE€CKHE OCHOBAHHUS: pEAKIUH C BOJOM,
KHCJIOTaMH, PEaKIUs TOPEeHUs. AHWIMH KaK MPEACTaBUTENh apOMAaTHUYECKUX
aMHUHOB. XMMHYECKHE CBOWMCTBA aHWJIWHA: B3aUMOJCHCTBHE C KHMCIIOTaMH,
OpoMHOH BOJI0H, okucieHue. [loaydeHne aMMHOB aTKUIIMPOBAHUEM aMMHaKa

1 BOCCTAaHOBJICHHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOOA0OB

3.17

AMUHOKHUCIOTHL U OeNKH. AMMHOKHCIOTHI Kak aM(OTepHbIe OpraHuYecKue
coenuHeHusi. OCHOBHBbIE aMUHOKHCIIOTHI, 00pa3ytomire Oesku. XUMUYecKHe
CBOMCTBa O€NKOB: THIPOJM3, [eHATypalus, KauyecTBEHHbIC (I[BETHbHIE)

PCaKIuu Ha 0eaKu

3.18

CTpOGHI/Ie U CTPYKTypa MOJUMCPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
CTPOCHHUA MOJICKYII. OCHOBHBIE CHIOCOOBI MOJIYYCHHSI BBICOKOMOJICKYIISIPHBIX
COCJIMHEHUH: pC€aKuuu MoJIMMEpHU3allin n IIOJIMKOHACHCAILINH.

Knaccugukamus BoJoKoH

3.19

I/I)ICHTI/I(I)I/IKEU_H/IH OpraHu4eCKux coearHeHul. Pelenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pACIIO3HABAHUC OPTAaHNYCCKHUX BCIICCTB

3.20

I'eneTnueckas cBA3b MCKAY KJIaCCaMH OPraHNYICCKHUX COCIUHEHUI

XUMHS U )KU3Hb

4.1

XuMus B TIOBCeIHEBHOM »u3HU. [IpaBmia Ge3omacHOil pabOTHI C €IKHUMHU,




TOpHOYMMHU U TOKCHUYHBIMHA BCUICCTBAMU, CPCACTBAMU OBITOBOM XMUMHH

4.2

Xumusi U 30pOBbE. XUMHS B MEIUUMHE. XUMHUSA M CEIBCKOE XO3SMCTBO.
X¥MHs B IPOMBIIUIEHHOCTH. XUMUS U DHEPreTHKA: IPUPOIHBIA U MOIYTHBIN
He(TSHOM Ta3bl, UX COCTaB U Ucnob3oBanue. CoctaB HedTH U €€ mepepaboTka

(IpupoAHBIE UCTOYHUKHU YIJIEBOAOPO/IOB)

4.3

XUMUS ¥ DKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl U €ro
nociencteus. Oxpana ruapocdepsl, mouBbl, atMochepsl, Giopsl U GayHbl OT
XHUMHYECKOTO 3arpsisHeHus. [IpoOiemMa OTXOMOB M MOOOYHBIX TPOIYKTOB.

AJ'II)TepHaTI/IBHI)IG HCTOYHHKHU SHCPIruu

4.4

OO0mwue mpenacTaBieHUss O  MPOMBIIUIEHHBIX  CHOcCO0ax — MOJTy4eHUS
XMMHMUYECKHUX BelIecTB (Ha MpuUMepe NPOM3BOACTBA aMMMaKa, CEpHOM
kucnotTel). Y€pHast wu uBetHas Metawwtyprus. CTEKIO H  CHIIMKAaTHAs
MPOMBIIICHHOCTh. [IpoMbIniuieHHast opraHudeckas Xumusi. ChIpp€ s

OpFaHI/I'-IeCKOI\/’I MMPOMBIINIJICHHOCTHU

Tumnbl pacy€THBIX 33724

5.1

Pacuérbl macchl BemjecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY

BEIIlECTBA, MacCce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKITUU BEIIECTB

5.2

Pacuérer TerioBoro addexra peakiuu

5.3

Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B MPU XUMHUECKUX PEAKIIUIX

5.4

Pacuérer maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) IPOTYKTOB PEAKITUH,

€CJIM OJTHO M3 BEIIECTB JJAHO B M30BITKE (MMEET MPUMECH )

5.5

PacuéTtel MmaccoBo# mim 00bEMHOM JIOJIM BBIXOJa MIPOIYKTa PEAKIIUN OT

TECOPETUYECKHU BO3MOXHOI'O

5.6

Pacuérer maccel (00b€Ma, KOJIMYECTBA BEIIECTBA) IIPOIYKTA PEAKIIUU, €CITU
OJIHO W3 BEIIIECTB JIaHO B BHJIC PACTBOPA C ONIPEICIEHHON MAaCCOBOM JI0JICH

paCTBOpéHHOFO BCIICCTBA

5.7

Pacué€Thl ¢ Mcnoap30BaHUEM ITOHATHI «MaccoBast A0JiD», «MOJIIpHAasA

KOHLCHTpaUusAa», «paCTBOPUMOCTB»

5.8

Haxoxnenue MOJ'ICKy.]'IHpHOﬁ Q)OPMYHH OPraHn4cCKOro BCIeCTBa 110 €ro
IIJIOTHOCTH U MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOOAIIINX B €0 COCTaB, UJIN 110

IIPOJTyKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






