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HOACHUTEJBHAA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOR o0OpazoBarenbHON IPOrpamMMBbI CpEIHEero o01ero
oOpazoBanusi(POIl COO), npeacraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
Oepnepanuu Ha nepuo a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBUSX auddepeHITMPOBaHHOTO,
npoduiabHOro OOy4YeHHus, MPHU3BAHO O0OECIeYnTh O0O0IEe00pPa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMLYME, a TaKkKe IS
POJOJDKEHNS 00y4YeHUsI B OpraHu3alusx NpodeccHoHanbHOTO 0o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamme no XuMuUM Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOIy4aeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILI€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOM MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTopoil oOecrneynBaeT
NOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUYaAIOIIUXCS CPEIACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
omnpeneseHre: NPUHIMIOB CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH
U3y4YeHUs: y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXOJ0B K (DOPMUPOBAHUIO CONEPKATEIBHOW OCHOBBI
KOHTPOJII M OIEHKH O0Opa30BaTENbHBIX TOCTHKCHUN OOYyJarommxcsi B
paMKax HTOrOBOW arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJaE€HHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpIKaHHEe, 00s3aTeNIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAENbHBIX mpoduiueli, mnpeaycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpHUMEPHOE pachpeiejieHue y4yeOHOro BpPEeMEHHU, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX — PE3YJIbTAaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTelibHON
IPOrpamMMBbl CpEIHETro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C yYETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBHI  00ydYaromerocss IO OCBOCHHIO
CoJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B IMpOrpaMMme MO XMUMHUHM TMPEayCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a mTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM IO  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpkKaHMs Y4EOHOTrO MpeameTra
«Xumus» OCTa€Tcsi BO3MOXXHOCTb BbIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JA0JKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuentyaidbHbiMU nosiokeHusMu DPI'OC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro W yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XUMHUSL Ha YPOBHE YIIYOJEHHOIO M3Y4YEHHUsI HaNpaBieH Ha pean3aluio
IPEEMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTaloOM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OPraHMU3AIUSIX CpeIHEero npogecCHoHaIbHOrO
oOpa3zoBanusi. B 3Toii cBsI3u u3ydyeHHE mpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yriyOJieHHEe TEeOpeTHYeCKOW U
NPAKTUUYECKON MOJTOTOBKHA OOYYArOMIMXCs, BEIOPABIIMX OMPEAEIEHHBIN MPOpHIIb
0o0Oy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIEro MOIyUYeHUsI XUMHUUECKOTO
0o0pa3oBaHMs B OpraHU3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEBbHON MPOrPaMMBI CpeaHero o0O0Iero oOpa3oBaHUs
U3ydeHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha peUIeHHe 3a7ad



BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOy4arommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEMHTEIUICKTYa IbHBIX YMEHHH, YMEHHUI palMOHAIM3alMi Y4eOHOrO TpyJa U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, HMEIONUX  MEKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBngomuMu mpeaMera «XUMHUs» Ha YpOBHE YIiyOnEHHOIO U3y4eHUs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpeneneHuu moaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IpOorpaMMe IO XHUMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriIyOJaEHHOTO
YPOBHEHN U3yUYeHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHMs IpeaMmeTa. IJTa CUCTEMa
3HAHUW TIOJy4yaeT OIpPEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO Oonblinii 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOn€HHOM YpOBHE H3Y4YeHHs MpeaMera olecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COCAMHEHMH HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKINM, pAaCCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONW KUHETUKU
u TepMoauHamuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMHMUYECKHX  DJIEMEHTOB  0Oa3upyercd  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aroma. XMUMHUYECKas CBSI3b
OOBSACHSETCS C TOUKU 3PEHMSI SHEPTrEeTUUECKUX U3MEHEHUH NpH €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpoBaHHMEM  MpEACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIN3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHH PEAKLIMOHHOW CIOCOOHOCTH
COEIMHEHU yaenseTcss 0coboe BHUMaHHE BOIIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHH3MaX PEaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AaHHE KypcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YE€HHMs [l KJIACCOB ONpeIeEHHOr0 npoduis (TaaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [ONOJHEHUM K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-PU3ndeckoro mpoduis Oosbiioe
3HaueHue OyIyT UMETh 3JIEMEHTHl Y4eOHOro marepuana no obmei xumuu. Ilpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKLeHT OyneT ciellaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs



MacCcbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B cCoAEpKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro npoduist OOJMbIINNA YIAeIbHBIH BeC OyIeT MMETh OpraHuyYecKas
xumMus. B 3TOM ciydyae mpenocTaBisieTcss  BO3MOXKHOCTb Al Oosee
0OCTOSITENIFPHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JMIHIbI, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIIOTBI U apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX IPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCHHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 NPUMEHEHHUS HayUHbIX
3HAHUW H3ydyeHHE INpeaMeTra «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeJHEro odiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MepBOCTENICHHON 3HAYMMOCTH SIBISieTCSl (POpMHpOBAHHE OCHOB
HAyKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YyriayOlnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpeanoJaraet
peanu3annio TaKuX LeJe, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIIEHUU IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B oOecredeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEHIEHMH  IpoOJem
IKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalruoOHATILHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JEXAallMX B OCHOBE XHWMHUYECKOM
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
NIOHATUM, 3aKOHOB W TEOPUH XHMHH, COBPEMEHHBIX IIPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHS XMUMWYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAaX M JUCIICPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJEH M MPOOJieM COBPEMEHHOW XHUMUH, IJii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHWS,
aHAJIN3a ¥ OIICHKH C MO3UINI SKOJIOTUYECKON OE€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JIEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XMUMHUYECKHM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yIIyOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METoJaxX  IO3HaHWS,
HEOOXOJUMBIX JJIi TPUOOPETCHUS YMEHUW OPUEHTUPOBATHCS B MHUPE
BEIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IPUPOJIC, B IPAKTHYECKOH JISATEITPHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIUX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpeIHEro oO0IIero oOpa3oBaHHs MPH U3YYEHUU
npeamera  «XuMHs» Ha  YriyOJI€HHOM YpOBHE OCOOYI0  aKTyaJbHOCTh
nproOpeTaroT Takue LEeNH U 33/1a49H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEIOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE  YCBOCHHS
00IIICYCTIOBEUECKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHATBHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKON KYJIbTYpPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOU AeSITEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS! XUMHUM HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPKXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYEHHE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHE AaToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHplE BO3MOXKHOCTHM aroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHUYEeCKUX COEAMHEHUsX. Tumbl ruOpUAM3aIUMU aTOMHBIX OpOuTasIel
yraepoja. Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHelid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue 0 cBOOOJHOM panukane, Hykiaeoduiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl pa3iUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenerHass. WM3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3D HEKTHI).

[IpencraBienne o kinaccupukauumum opraHndeckux BeuiecTB. [lonstue o
dbyHkuuoHangbHOM rpymnme. ['omonorus. 'omonorudeckue psiabl. CucremaTuueckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH U KiacCU(PHKAIMS OpPraHUYeCKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHE ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'oMoniornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
H30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIPUPOBaHMs, HUKIU3ALKMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKUi PaJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. Oco0eHHOCTH
CTPOCHHS M XHUMHYECKHX CBOMCTB MajblX (ILHUKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMyuyeHus u
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonioruueckuil psii ankeHoB, odmas (Gopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AalKEHOB, Sp°-
ruOpuan3aus aTOMHBIX opoOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHUS, 3aMEUIEHUS B O-IIOJIOKECHHE
IIpyU JBOMHOM CBSI3M, MOJUMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHBIEC peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaaunensl. Knaccudukanus aikaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantvle). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJKaJIleHOB.

Anxunsl. 'oMonorudeckuil psi alkuHOB, 001mas Gopmyia, HOMEHKIATypa U
U30MeEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCOUHEHMS,  OUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCIeHHs. KHCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOMy4YEeHUS
Y IPUMEHEHUE aJKUHOB.

ApomaTudeckue YrieBoJopoabl (apeHsl). ['oMosorMueckuil psij apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKWe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIINU 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAIUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcOoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrocoObl NOIyYeHHS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoayKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTECHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha THAPOKCOTPYIIy, HUTPOrpynIy, LHUaHOTPYIIILY,
amMuHOorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWIENOYH. B3auMOIeHCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METAJIIO0PTaHUYECKUX COCTMHEHUSIX. Hcnonp3oBanue
raJJOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpraHMYECKHX BEIIECTB.

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M HUX MPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIaHaTa KajlWs, B3aUMOJACHCTBHE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja M BOJOPOJAa B OPraHWYECKUX BEIIECTBAX, IMOJY4YCHHE OSTUJICHA H
U3y4€HHE €ro CBOWCTB, O3HaKoMmuieHHEe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUIACTMAcC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJ€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHN .

[Ipenensuble omHOaTOMHBIE CcHUpPTh. CTpoeHHE MOJIeKyn (Ha TMpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil pszn, oOmas Qopmyrna, U30MeEpHUs,
HOMEHKJIaTypa U Kiaccuukanuss. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOJOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKUMUU 3aMEIEHUs, JAEeTUApATalli, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU M  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakysi Ha OAHOATOMHBIE CIUPTHI. JlelficTBUE 3TaHOJIa U METAHOIIA
Ha opraHu3M uesioBeka. CrocoObl NOJY4YEHUS] W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTypa U n3omepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHble CIUPTHI — ATUIEHIJIMKOIb WU IMLIEepuH. Du3ndeckue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUM 3aMELICHMsI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKMMHU KHCIOTaMM, KaueCTBEHHAs pEakius Ha MHOTOaTOMHBIE
cnupthl. [IpencraBnenne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl NOMy4YeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI U
OeHzonpHOTO sAapa. Pusmyeckue corcTBa ¢eHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHomna.
Crioco0OpbI osryueHus: U npuMeHenue gpenomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHbIe COETUHEHUS — albICTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynnbl. ['oMoIOrHnYecKue psiibl anbJIEruI0B U KETOHOB, 00IIas
(dopMyna, uzoMepuss U HOMEHKiIaTtypa. PU3NYecKue CBOMICTBA aJbJETHJIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  @IbJETMAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAYECTBEHHbIE PEAKLIMHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NpEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. PU3ndeckue CBOWCTBa
OJIHOOCHOBHBIX TMpENETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOJAOPOJHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HEMpEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJbMUTHUHOBAs, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyYEHUsl U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (opmyna, uzomepus u
HOMEHKJIAaTypa. DHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1eNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJIEPHKALIUX OCTATKU
HEIPENENbHbBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOwas xapakrepucTuka yriaeBoaoB. Kiaccudukanus yrieBoaos (MOHO-, JU-
U 1nonMcaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pyKTO3a, Trajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJbIAECTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TIOKO3bI, €€
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxaposa, MajabTo3a U
nakTo3a. BoccTanaBnuBaromye 1 HEBOCCTAHABIMBAKOIIME Aucaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmadn,
IJIMKOT€H M 1esunoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalia, IJIMKOT€Ha H
HesuToa03bl.  dU3MUECKHe CBOMCTBA KpaxMaia M LEJUI0JI03bl. XUMHUYECKHE
CBOICTBa Kpaxmajsa: T'MJpOJIU3, Ka4eCTBEHHAsl peaklus C MOAOM. XUMHUYECKHE
CBOICTBA LIEJUIIOJIO3bI: THAPOJIU3, MOJydeHHue 3(QupoB ueuitonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIEIK).



DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBACTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUAOM
muammuacepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus rawmepuHa €
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJjia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClI0XKHBIE A3DUPBDY.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMMHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue M apoMaTHYECKHE; TEepBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTHUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwimHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHune aHunmmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEICTaBUTENH O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKMCIOT.
XWMHYECKNE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJUKOHACHCAINKN, OOpa30BaHWE TENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIIUU HA OCIKH.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W HMX NPEBpaAICHUN:
pacTBopeHre O€NKOB B BOJIe, JeHATypalusi OEJKOB MpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIleHHWe SKCHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUe COCIMHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricokOMOJIEeKY IS PHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEPU3ALNN, CPEIHSS MOJEKYJISpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepusie wmatepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y THin3anus u nepepadoTka MiacTUKa.

DnacTomepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonoxkHna: HaTypanbpHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
3IIEKTPONPOBOIALINE MOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M UX MPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUTACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonexynsspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (hOPMYJIBI OPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00BEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBIIEHHWE CTPYKTYPHOU (QOpMYJIbI
OpPraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJIyYeHUs, ONpE/eNieHue JOJM BBIXOJA MPOJYKTa PEAKIUU OT TEOPETUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce OCYIECTBIsIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATHH, TaK W TOHATUM, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHSA: SIBICHUE, HAYYHBINA (aKkT, TUIOTE3a,
TEOpusi, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJIEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKya,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOoTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,



doTrocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIBI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TNPOAYKTH, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIIAS N HEOPTAHNYECKAS XUMUSA

Teoperuyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX siaep. XUMUUecKuid anieMmeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBbIE YHCJIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIy aTOMOB JJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DHUTYpaIiii HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.1. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U Ileproanveckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm ¢ IepuoAaM. 3HayeHue
nepuoguueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJIECHTHAs, WOHHAas,
MeTayuindeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBs3W: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPrus U AJMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BogoponHas CBs3b.
MexMOoNEKYJISIPHBIE B3aUMOAECHCTBHUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COEAUHEHU
AJIIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIHMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTpOCHMS.  TuIibl
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CrnocoObl BBIpaXEHHs KOHIIEHTPAIMH PaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauus. Hacelmennsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHMs OTIAEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TernoBble 3((PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peakinu, €€ 3aBUCUMOCTh OT Pa3iHyYHBbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsie peakuuu. Katanus n katanm3atopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHOBecre. KoHncTanTa
XUMUYECKOr0 paBHOBecHsl. (DaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJIECHNE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuueckas aucconmanus. CuibHble U CJIa0ble  AJIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpaibHasd,
niesioyHas. Bomoponueiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHUCIUTENM W BOCCTAHOBUTENW. MeETOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIN3 pacTBOPOB U PaCIlJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3oKEeHHEe TNEPOKCHIA BOAOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE pEeaKIIMii MIOHHOTO 0OMEHa, OIpeesIeHHUe
CpeAbpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, M3YYEHUE BIMUSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CUCTEME  XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJJTIOTPOIUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOa, CEpPHI,
dbocdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMH W HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crocoObl MONydeHUs, GU3NYECKUEe U
XMMHUYECKHE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHeWmme KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOTYyYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHU.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. @uU3NUecKUe U XUMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpoAe, CIOCOObI MOJy4YEHHS, (PU3MUECKHE WU
xummudeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepbi(IV), oxcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpruMeHenune cepol U €€ COeTMHEHNM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MOJy4YeHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUAbl. OKcHabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coJih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YTIOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UYECKUE M
xumuueckue cBorictBa. Dochuasl u ¢ochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
yIoOpeHusI.

Yrinepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaotra u e
coJIu. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEUHEHNN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3nuecKkue u
xummudeckue cporcta. Oxcupn kpemMHus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBoiicTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN psAf HampspDkeHuid metauioB.  OOmme  crnocoObl
MOTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MAPOMETAITYPIus,
anekTpometautyprusi. [lonsarue o xopposum MetamioB. CHocoOBI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeramioB [A-rpynnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHToB. Hartpwii u kamuii: monydeHue, Qusudeckue w
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoaudeckolt CUCTEMBI
XUMUYECKUX JJIEMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYEecKue u
XUMHAYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne 1 XUMUYECKUE CBOMCTBA, MPUMEHCHHE
IPOCTOTO BEIIeCTBA W €ro coenvHeHud. Am¢oTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTHKa MeETa/uioB MoOouHblXx mnoarpynn  (b-rpymm)
[leprognyeckoi CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHnil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHMI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcubsl U conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe Kene3a
Y €ro CILIABOB.

®u3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHenui. [lonyduenue u
MPUMEHEHUE MEJIU U €€ COEAUHEHUN.

[{uuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCHA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeneHne
LMHKA ¥ €r0 COCINHECHUI.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIOB, TOpeHHe cepbl, docdopa, xeneza, MarHus B
KHCJIOPOJE, M3Y4YEHHUE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJIEUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eJe3a C PacTBOPAMH KHCIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUIAPOKCUIOB AOMUHHUS M IHUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHU,
«MeTasibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAx II03HAHWA W METOAOJOTHH HAYYHOTO MCCIEAOBAHUS.
Hay4Hple MpuHIMIBI OpraHru3auuyu XUMUYECKOT0 TPOU3BOACTBA. [IpombliieHHbIE
CIOCOOBI MOMYYEHUS BOXKHEUININX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCJIOTHI, MeTaHoa). [IpoMbINIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMMUYECKOE 3arpsi3HCHUE OKPYKAIOLIEW CpeAabl M €ro IOCIEACTBHUS.
Ponb xumuu B o6ecriedeHuu 3HePreTHYecKoil 0e30MacHOCTH.

Xumuss MW 3I0pOBbE UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS THIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Pons xumuu B
obecreueHny MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. bertoBas xumms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CENbCKOM X03siicTBe. OpraHn4ecKrue U MUHEpalbHbIe YA00pEHHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl aiis 351ekTpoHukd. HanoTexHOmOrHH.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEIECTB,
Macchl (00OBbEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMU, €CIH OJIHO U3
BCIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIEeCTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PAacTBOpE, MOJIM BBIXOAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmzamusi  MeXNpenIMETHBIX CBsi3ed MpU  H3yuyeHUH OOmed u
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCylIecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
001X €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH, MPUHATHIX B OTJEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmmume ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIWS, MEPUOIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

®usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KOcUcTeMa, bnocdepa, MeTabonau3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObl, HYKICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIILIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsA MTPOMBIILICHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmumMucs POCCUUCKOW TpakKIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCsl PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMM © HOPMaMU T[OBEJEHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOEHUA IpeaMeTa «XHUMHUSD OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIIBHOW W MPAKTUYECKOM AEeSTENbHOCTU
oOyyJarouuxcs B Ipolecce peaim3ali o0pa3oBaTeIbHON 1eATeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyJaronuxcsi B Mpoliecce peanu3aiui o0pa3oBaTebHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUS K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUJIOKEHUSI XHWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAyKHW €CThb pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHNWN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B TIOJYyYEHUU M MOCIEIYIOIIEM
aHaim3e MHPOpMAIMH O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TMOBEJCHHWE WM TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBLIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBHIA
MOCTYIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NMOHMMAaHUSA [IEHHOCTeH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYEeCKOMYy U
NICUXUYECKOMY 3/I0POBBIO;

coONrofeHHsT TpaBWJl OE30MAaCHOTO OOpalleHUs C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPAaBWJI HWHAMBHIYyAJIbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHS1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BaTEIbCKOM
JeSITEIbHOCTH, OOIIECTBEHHO TIOJNIE3HOH, TBOPYECKOW W  JPYrMX BHIAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUH NPAKTHUYECKUX 3a1ad
COIMATTLHOW HANPABIIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3ITUIHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPYJLy, JIOASIM TPyia U pe3yibTaTaM TPYIAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBanus, Oymymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCOO0Pa3HOTO OTHOIIEHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HH Ha 3eMIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIHSHUS
HIKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATILHON Cpeibl;



OCO3HAHHS HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTHDKEHUH XUMHUU IS
peleHns BONpOCOB PalMOHAIIBHOTO NPUPOAOTIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEI OKPYXKAIOLIEH
OPUPOIHON cpelie, YMEHHS NMPOTHO3UMPOBATh HEOJIAroNpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATD HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTUMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUSA AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IMPUPOJIbI U YETOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XMMHHM JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTHUYECKONW HAMNpPABICHHOCTH U BaXXHOM pOJH B
CO3aHUM HOBOM 0a3bpl MaTepuaibHOM KyJIbTYpbhl, B PELUICHUH TJI0OATBHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CIIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aeMble 3HaHUS JJIs aHajdu3a U OOBSCHEHUS SBJIICHUI OKPY>KAIOIIEro Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA JUIs
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaILIUSX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTHU M  CIHOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeamMeTHbIe pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIKOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydarolIMXCs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBJICHUE,
npoliecc, CUCTEMAa, HAYYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOMIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYHKIIMOHATIBHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOIIUXCS;
CHOCOOHOCTh 00yYaromuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAJTbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
NEUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 0a30Bble JIOrHYecKUe TeMCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIENIATh I JIeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKA TOHATHH W yCTaHABIMBATH MX B3aWMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpPATh OCHOBAaHHUA M KPUTEPUM JJsl KJIacCU(PUKALMKM BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U MEXKAY H3yd4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE paCCYXKIeHUs (MHAYKTUBHbIC, JI€TyKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yeMbIe B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass QopMysa, ypaBHEHHUE XHUMHUYECKOU



peaknuu — TPU PEHICHUH YYEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIbHBIC TIPEICTABICHUS VISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XUMHUUYECKHX
pEeaKUnii;

dbopMyIMpOBaTh MENU U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MMOCTABICHHBIC
U CaMOCTOSTENLHO C(OPMYJIIMPOBAHHBIE BOMPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI IS (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
npoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBIISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W TMPOEKTHOM
NEeSATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX uWH(OpMmanuu (Hay4IHO-
NoMmyJsipHas JUTEparypa XUMHUYECKOTO COJEP’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTepHeTa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
IPE/ICTABIICHNUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl WU MPUMEHSATH PA3IMYHBIE METOJMBI MPU MOUCKE U
oTOope wuHOpPMALMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4YeOHBIX 3ajaad
onpeneaEHHOro THUIA,

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJIbHYIO  (OpMYy  MpEACTaBICHUS
nHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXKNpeaMeTHbie (pusnueckne wu
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAIHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8€MOI>1 TEMBI B XOJ€ AUaAI0ora W/ M
AUCKYCCHH, BEICKA3bIBATh UICH, (I)OpMYJ'II/IpOBaTL CBOH IPCIIOKCHUA
OTHOCHUTCIJIbHO BBITTIOJITHCHH A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIAaTh C MpE3CHTAIlMEH pe3y/IbTaTOB ITO3HABATCIBHOU JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaau3alii y9eOHOTO TIPOeKTa, U (OPMYITHPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeiaraéMblii aJropuT™M JEHCTBUH MpH
BBIMOJIHEHUH YYEOHBIX U HCCIENIOBAaTEIbCKUX 3ajad, BbBIOMpaTh Haubosee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMOJY4YeHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILECTBJIATh CAaMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHald3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yriyOJaEéHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iiero o0pa3oBaHMs BKIIOYAIOT CHELMPUUECKHE
JUIs y4eOHOTOo npeaMeTa « XUMHUs HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI JeMCTBHIA
[0 OCBOGHHIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JAESITEIbHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHHUIO 3HAHWW B Pa3IMYHbIX Y4EOHBIX
CUTYyallUsX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM HPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJaM
W3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPAKAOT:

c(OpPMUPOBAHHOCTh MNPEJCTABICHUI: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiu B 00ECHEYEHHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON 0€30MMaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUNA HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMOHAIILHOTO
PUPOOTOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUSI W OOIIEH KyJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojiouka aroma, s-, p-, d-aToMHbIEe OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
TpyIma, paaukai, CTPYKTypHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), HW30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHECHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPruM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUW, MHPOBO33PECHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SIBJICHUA, MPECTABICHUS
0 MeEXaHU3MaX XHMHUYECKUX pPEaKlui, TepMOAMHAMUYECKUX W KUHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB M I'PYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbId 3 dekTol, opueHTanTsl | u 11 pona);
(bakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYEHWU U OE30MacCHOM
WCIIOJIb30BAHUU BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEeATEIbHOCTH  4eJOoBeKa, OOIMX  HAy4YHBIX  OPUHIMIAX  XUMHYECKOIO
MIPOM3BOJICTBA (HA MpUMEPE MPOU3BOJICTBA METAHOIIA, MEPepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATh XapaKTEPHBbIC MPU3HAKU TOHSITHH,
YCTaHABIMBATBUX B3aMMOCBS3b, WCIIOJIH30BATh COOTBETCTBYIOIIHUE TMOHSATHS TIPH
OTIMCaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTAaHUYECKUX COSTUHEHUH;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJI1 COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIHMN U PACKPBIBaTh UX CYUIHOCTH:
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajliaHca »ATUX peakluil, peakiil HOHHOro OOMeHa MyTEéM
COCTABJICHHS MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI,



U3rOTaBIMBATh MOJAEIA MOJEKYJ OPraHWYECKHX BEIIECTB ISl WILTIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YYCHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACcCy/Tpynne COeAWHEHUHM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIAEIbHBIX
NPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJIYOJ, INIMLEPUH,
ATWJICHIJIMKOIb, (EeHOoN, (opManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAsSI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
IJIMIMH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUE);

cOpPMHUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMMYHBIX MPEACTABUTENECH pa3IUyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIUECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJOB, CHUPTOB, aJBJETHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, O€JKOB, yIiIeBOAOB (MOHO-, AM- W TOJIMCAXapHIIOB),
WUIKOCTPUPOBATh ~ TE€HETUYECKYHD  CBSI3b  MEXKAY HUMH  ypPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKLHMI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAAThb HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KpPaTHOCTH U THIIa KOBAJIEHTHOU CBSI3U (G- U TM-CBA3M), B3aUMHOIO BJIMSHHS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YIII€BOJAOPOJHOTO
ceipbsi  (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

c(OpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHs — HAONIOICHNHU, U3MEPEHUH, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHMS IPUMEHATHOCHOBHBIE ONEPAIIMN MBICIUTEIILHON
NEeATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — I U3YUYEHUSI CBOMCTB BEILECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATHUSIMU WU TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO MOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKUIMU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CropaHus, IIIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBATh
C TMO3ULIMHA  HKOJOTMYECKOM  0e30macHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCIIOIb30BAThIIOYUYECHHbIC 3HAHUS JJI MPUHSITUS TPAMOTHBIX PELICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJAOB pA3IUYHBIX KIJIACCOB U
KHUCJIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJEHUEM IPABUII
0e30macHoro OoOpalleHus ¢ BeIIeCTBAaMU U JIaOOpaTOPHBIM 000OpYy/IOBaHUEM,
dbopMyIMpOBaTh I€Nh HWCCIACAOBAHUS, MPEACTABIATh B Pa3nudHON (popme
pEe3yAbTaThl SKCIEPUMEHTA, AaHATTM3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJII0/1aTh TpaBUiIa AKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKalolllen
IIPUPOIHON CPEIbl U TOCTHKEHUS €€ yCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUS HAa KHUBbIE OpPraHU3MBbI
ONPENEIEHHBIX OPTraHMYECKUX BEIIECTB, HOHMMAas cMbIci nokazaress [IJIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIUIo, nepepadaThiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmas u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPTETHUYCCKOW W THIICBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUKM MHUPOBO33PEHHUSI W OOIIEW KyJbTyphl UEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOTHON

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, DJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHAM3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIa, BaJlEHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBAJICGHTHAs, WOHHAs, MeTauIndeckas, BOIOPOJIHA),
KpUCTA/UTMUECKass PEIIETKa, XUMUYECKas PEaKIus, pacTBOP, JJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJCKTPOJIUTHYCCKAS JTUCCOIMAIUS, CTEeNeHb JJIUCCOIUAIINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOW d]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKInK, XUMHYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS DIJICKTPOIMTHYCCKOW ITUCCOIUAIINN, MEPUOINYSCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAIICHHS] SHEPTUH TIPU XUMUYECKUX PEAKIINIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIMUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIGKAINIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYISIPHOM U
HAJMOJICKYJISIPHOM  yYPOBHSIX; TIPEJICTABIEHUS O MEXaHU3Max XUMHUYECKHUX
peaknuii, TEPMOAMHAMUYECKUX W  KHUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
NPOTEKaHUs, 0 XMMHUYECKOM DPaBHOBECHH, PacTBOPAaxX M AMCIIEPCHBIX CHCTEMaXx;
(haKTOJOTUYECKHE CBEACHHUS O CBOWMCTBAX, COCTaBe, IMOJIYYECHUHW U OE301acCHOM
WCIIOJIP30BAHUU BAKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATETLHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPHUHIUIAX  XHMHAYECKOTO
IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMECHUM: BBISABIIATh XapaKTEPHBbIC MPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TMOHITHS TPH
OTIMCAaHUHU HEOPTAaHUYECKUX BEIIECTB M MX MPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIB30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHus (HOpMyJT BEMIECTB W  ypaBHEHUN XUMHUYECKUX  PEAKIIHH,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTANIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTHh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U THUMA KPUCTANIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh  YMEHHUMW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTABY, XUMHYECKUE PEAKIIUHU IO PA3JIUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, WU3MEHEHUIO
CTENEeHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYAaCTHIO Karajau3aropa |
JPYTHE); CAMOCTOSTEIbHO BHIOUpATh OCHOBAHUS M KPUTEPUU TS KilacCu(UKaIMK
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICH MEPUOJAUUECKOr0 3aKoHa /.
N. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl OHSTUSI
«QHEPIreTHUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXKIEHHOE HHEPTETUYECKHUE COCTOSIHHUS aToMay;
O0OBACHITH3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHUYECKHX DJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomaM U rpynmnaMm llepuoguueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYECK;

chOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS HX MOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa30BaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XAMHUYECKUX PEAKIUMU C YYETOM KX DHEPr€TUUYECKHX XapPaKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pEaKIUud B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakToOpOB, a TaK)Ke XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3zecTBuil (mpuniui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeXKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0I1IMe Hay4yHbIe TMPUHIMIBEI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3Q;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAyYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJICINPOBAHUE,
AKCTIIEPUMEHT (peajbHbId U MBICJICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTAIIBHOM HUCCJIEAOBAHUHU BEIIECTB
U s OOBSCHEHUS XUMHUYECKUX SBJICHHH, HWMEIIHUX MECTO B TIPUPOJE,
MPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U B MIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTHh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHSTUSAMHU U TIPEJCTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAHHS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HUCIOJB30BAHUEM
MOHATUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIECHTPALUS;
Macchl BEIECTBAa WJIM 00BEMA ras3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuuu; 3HAYEHUs BOJOPOJHOTO MOKA3aTeNisli paCTBOPOB KHUCJIOT W IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJMUYECTBA BEISCTBA)
MPOAYKTA PEAKIMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); NIOJIM BBIXOAA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOro  oOMeHa,
MOJATBEPKACHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACTICHUE
Cpelbl PAcTBOPOB BEIIECTB C MOMONIBIO HWHIMKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIUu, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertamme»y u  «Hemeramis»y) ¢
coOJIroZIeHueM MpaBui 0€301acHOro0 oOpaleHus C BelecTBaMU U JIabOpaTOPHBIM
obopynoBanueMm, (GOpPMYyJIMpPOBaTH 1I€JIb  HMCCJIEAOBAHUS, NPEACTaBIATh B
pa3nu4HO (opMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATHUX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATH MPABIIIA MTOIH30BAHUS XUMUYECKON
nocyoil u jgabopaTopHbIM O0OpyJZOBaHWEM, OOpaIleHUus C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1eJIeCO00pa3HOTr0 TMOBEAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOTHON
Cpenbl W JIOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHsA, OCO3HABATh OMNACHOCTH
TOKCHUYECKOI'0 JIEUCTBUSL HA JKUBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, OHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH ILI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATHXUMHUYECKYI0 MH(GOpPMAIIHNIO, TIepepadaThiBaTheE M HCIOJIb30BaThB
COOTBETCTBHUH C TIOCTaBJIEHHOW y4eOHOM 3a1aueii.
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2.5 r 4 1
ATOTCHTIPOHIBOIMIBIE YTJICBOAOPOAOB https://m.eds00.ru/d69d{650
Htoro no paszneny 35
Pasznen 3.Kuciopoacoaep:kamue oprannieckne coeJuHeHU st
b K
3.1 Cnuptel. Denon 11 1 nommorexa 110

https://m.edso0.ru/d69d{650




KapOoHuUbHBIE COCTUHEHUS: AJTbICTH Bl U

Bbu6nuoreka [JOK

3.2 ketoHbl. KapboHoBbIie KuciaoThl. CloKHBIS 21 hitps-//m.cdsoo.ru/d69df650
a¢upsl. XKupbr
Bbu6nmuoreka [JOK
33 YIICBOTbI ? https://m.edsoo.ru/d69df650
Hroro o pazneny 41
Paznen 4.A30Tconep:kaniue oprannyeckue coeJMHeHU s
Bbu6nuoreka [JOK
4.1 AwmuHBL. AMUHOKHCIIOTEL. benku 12 hitps-//m.cdsoo.ru/d69df650
Hroro no pazneny 12
Pazgen S5.BbicokomoJieKyJISIPHbIE COeTUHEHUS
5.1 BricokomortekynsapHble cCoOeqnHEHUS 6 bubmorexa LIOK
’ yp 4 https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1.Teopernueckne 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuogudeckas cucreMa XMMHYECKHX 9 bubmmorexa [IOK
’ PHOI https://m.edsoo.ru/2dd57124
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr0o0Opasue 1 1 bu6nuoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
1. X 1 1
3 HIMITHECKHE peaKiit ? 3 https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pa3nes 2.Heopranuveckasi XuMHusl
bu6mmoreka [IOK
2.1 Hewmeraner 3 ! 3 https://m.edsoo.ru/2dd57f24
bu6munoreka LIOK
2.2 M 2 1 2
CTALITH 3 https://m.edsoo.ru/2dd57124
Uroro no pazaeny 54
Pa3zgen 3.XumMus u :Ku3Hb
31 MeTo bl TO3HAHUSL B XUMHUU. XUMUS U 9 bubnuoteka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
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IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

Hcnons3yembie MpOBEpOYHBIC
MPOLIEAYPhI

[Ipeamer u 3HaUeHUE OPraHUYECKON XUMUH, IPEACTABICHUE O MHOTO0Opa3u OpraHnYeCKUX

! COCTUHEHUU

) DIIEKTPOHHOE CTPOEHHE aToMa yriiepoaa (OCHOBHOE M BO30OYKIEHHOE COCTOsIHUSA). BaneHTHbIe
BO3MOXKHOCTH aToma yriiepoja

3 XuMHYecKas CBSI3b B OpPraHU4YEeCKUX CoeIMHEHUsIX. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM
CBSI3H, CITIOCOOBI pa3pbIBa CBA3EH

4 Teopus cTpoeHust opraHudeckux coenuuenuii A. M. bytieposa

5 Bunbl nzomepun: cTpykTypHasi, IpoCTpaHCTBEHHAsI. DIIEKTPOHHBIE 3(PPEKTH B MOJIEKYIIax
OPraHMYEeCKUX COCTUHEHUH

6 [IpencraBnenue o knaccudukanuu u cuctemaruueckas Homenkinarypa (IUPAC) opranngyeckux
BELIECTB
Knaccudukanus peakuuii B opraHnyeckoi XuMuu
Cucremarusanusa 1 0000IIeHNE 3HAHUA 110 TEME
Pu3nyecKue 1 XUMUYECKHE CBOMCTBA AJIKAHOB

10 AJIKaHbI: TOMOJIOTHYECKHH psif, o01as ¢popMyia, HOMEHKIIATypa U U30MEpHs, SJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYII

11 Haxoxnenne ankanoB B npupoe. CriocoObl NOTy4YeHUs U IPUMEHEHHE aIKaHOB

12 [{uknoankansl: obmas Gopmyia, HOMEHKIATypa U U30MEpHs, OCOOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOMCTB, CITIOCOOBI OyUEHUSI U TIPUMEHEHUE
Pemenune pacuéTHbBIX 3aa4 Ha OMpeAeTIeHUE MOJICKYIISIpHON (hOPMYJIIbl OPraHUYeCKOro BEeUIeCTBa

13 10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJIALINX B €ro coctaB. CucreMaTu3anus u

000011IeHrEe 3HAHU 10 TEME




AJKEHBI: TOMOJIOTHYECKHIA psifl, 001mas popMyia, HOMEHKIIATypa, SJIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOECHME MOJIEKYI. CTPYKTypHas U LUC-TPAHC-U30MEPHS AIIKEHOB

15 dusnyeckue ¥ XUMUUECKUE CBOMCTBA aIKeHOB. [IpaBuino MapkoBHMKOBa

16 Crioco0bI TTOTydeHUsT ¥ TPUMEHEHNE ATKEHOB

17 [Ipaktuueckas padora Ne 1 mo teme "llonydeHue 3TuneHa U U3y4eHUE €ro CBOHCTB"

18 Pemenne pacu€THBIX 3a/1a4 Ha OMPEACIICHUE MOJICKYJISIPHON (DOPMYJITBI OPTaHMYECKOTO BEIIECTBA

19 ANKanueHsl: CONpsHKEHHBIE, N30JIMPOBAaHHBIE, KyMYIHpoBaHHbIE. OCOOCHHOCTH 3JIEKTPOHHOTO
CTpOECHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB

21 CriocoObI nostyueHus 1 IpUMEHEHHE aJIKaJUeHOB

” AJIKMHBI: TOMOJIOTHYECKHUH psif, o0mas ¢popMyia, HOMEHKIIATypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, PU3UUECKHUE CBONCTBA

23 XHUMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peakuy Ha TPOWHYIO CBSI3b

25 CnocoObI TTOTy4YeHUs U TPUMEHEHNE aJTKUHOB

26 Pemenue 3anau: pacy€Tsl 10 ypaBHEHUIO XMMHUECKON peaKIUK

27 Cucremarusanusa 1 0000IeHNE 3HAHUA 110 TEME

73 ApEHBI: TOMOJIOTHYECKUH psaf, 00mIast popMyia, HOMEHKIATYpa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ O€H30J1a ¥ TOJIyoJIa, NX (PU3NUYECKHUE CBOMCTBA

29 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLIUU 3aMEICHUS

30 XUMHUECKUE CBOICTBA apEHOB: PEaKIMH MPUCOCTUHEHUS, OKUCIICHNE TOMOJIOTOB OeH3011a

31 OCOoOEHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA

32 Pemenne pacu€THBIX 3a/1a4 Ha OMPEICIICHUE MOJICKYJISIPHON (DOPMYJITBI OPTaHMYECKOTO BEIIECTBA

33 CriocoObI nostyueHust 1 IpUMEHEHHE apeHOB

34 ['eneTnueckas CBsI3b MEK/y pa3IMYHBIMU KJIACCaMH YTJIEBOJOPOI0B

35 Pacuérel o ypaBHEeHHAM XMMUYECKHUX peakiuil. Cuctemaruzanus u 0000IIeHne 3HaHUN TT0 TeMe




36 [Ipupoaustii ra3. IlonyTHble HEPTAHbIE Ta3bl

37 KameHHBIi yrois U TPOIyKTHI €T0 MepepadoTKH

38 Hedtb 1 ciocoOs1 e€ nepepadotku. [IpuMeHeHre NpoayKTOB epepadoTKu HEPTH

39 I'eneTnyeckas CBsI3b MEKy Pa3IMYHBIMU KJIACCaMU yTIIE€BOJAOPOIOB

40 ["a;ToreHonpon3BOIHBIE YIIIEBOIOPOIOB: MIEKTPOHHOE CTPOCHUE; PEAKIIUN 3aMELIEHUS raIoreHa

41 JlelicTBue menodei Ha raJloreHnporn3BOAHbIE. B3anMoIeliCTBHE TUTaJOre€HAIKaHOB C MarHueM 1
LIUHKOM

42 CuctemaTtuzanus 1 00001IeHNe 3HAHU 10 pa3aeny "YTiaeBogopoas"”

43 KonTponpHas padora o Teme "YriueBomopoas"” na

44 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: TOMOJIOTHYECKUI psif, 001mas GopMylia, CTPOSHHE MOJIEKYT,
U30MepHUsl, HOMEHKIJIAaTypa, Kiaccudukanus, Gu3ndeckre CBONCTBa

45 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX OJJHOATOMHBIX CIIUPTOB

46 CriocoObI nostyueHus 1 IpUMEHEHHE OJHOATOMHBIX CIIUPTOB

47 [IpocTthie 3upbl: HOMEHKIATYpa U H30MEPHS, 0COOCHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB

48 MHOT0aTOMHBIE CITUPTHI: ITUICHTIUKONb U TIUIEPUH, UX (PU3HUECKUe U XUMUYECKUE CBOWCTBA

49 CriocoObI ToTy4YeHUs ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB

50 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYecKHe CBOMCTBA. TOKCHYHOCTH (heHoa

51 Xumudeckue cBoicTBa (heHoma

52 Crioco6bI nostyueHus 1 NpuMeHeHne GpeHona

53 [TpakTuueckas padota Ne 2. Pemenue sxkcrepuMeHTaIbHBIX 3a1a4 110 Teme "CrupThl ¥ heHOoIb"

54 CucremaTtu3zaiuys u 0000IICHIE 3HAHUIA 110 TeMe

55 AJbAeruabl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHNE KapOOHMIBHOM TPYIIBI; TOMOJIOTHYECKHE PSIbI,
oOmrast popmyia, U30MepHusi 1 HOMEHKJIaTypa

56 Anbaerupl ¥ KeTOHBI: (U3HYECKUE CBOMCTBA; PEaKIIMK MPHUCOSTMHEHUS

57 Peakiuu okuCIIEHUS Y KAUECTBEHHBIE PEAKLIMH aJIbJACTHIOB U KETOHOB

58 CriocoObI TTOTy4YeHUs albJACTU/IOB U KETOHOB




59 OmHOOCHOBHBIE MTpe/IesIbHbIE KapOOHOBBIE KUCIOTHI, 0OCOOCHHOCTH CTPOCHUS UX MOJIEKYI

60 N3omepus u HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, MX (PU3NUECKHE CBOMCTBA

61 XUMHUECKUE CBOICTBA MPEENbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHCIIOT

62 OcoOeHHOCTH CBOWCTB MYPaBbUHOM KHCIOTHL. MHOr0oOpa3ue KapOOHOBBIX KHCIIOT

63 OcoOeHHOCTH CBOMCTB: HENIPEEIBbHBIX U apOMaTHUECKHX KapOOHOBBIX, TUKApOOHOBBIX,
THJIPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BHICIINX KAPOOHOBBIX KUCIIOT

64 [TonsaTre o Npou3BOIHBIX KAPOOHOBBIX KUCIOT

65 CriocoObI TTOTy4YeHuUs ¥ TPUMEHEHNE KapOOHOBBIX KUCIIOT

66 CrnoxHnble 3(hupbl: TOMOJIOTUYECKUN P, 001as popmyna, n3oMepusi 1 HOMEHKIIATypa

67 dusnveckue 1 XUMHIECKUE CBOMCTBA A(UPOB

68 Pemenne pac4€THBIX 3a1a4: 110 YPABHEHUIO XUMUUYECKOU PEaKLIMM, HA OIIPECICHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO BELIECTBA

69 [IpakTuueckas padora Ne 3. Pemenue skcriepuMeHTaIbHBIX 3a1a4 110 Teme "KapOoHoBbIe
KuCIoThl. CliokHBIE A3PHUPHI"

70 Kupsr: ctpoenue, Gpu3MvecKrue U XUMUYECKHE CBOMCTBA (THAPOIIH3)

71 OCOOEHHOCTH CBOWCTB JKUPOB, COACPIKAIINX OCTATKHU HEMPEAETbHBIX KUPHBIX KUCIOT. JKupsl B
pupoe

7 MBpl1a Kak coJIu BBICIIMX KapOOHOBBIX KUCIIOT, X Moolee aeiicTBue. [IoHsATHE 0 CHHTETHYECKUX
moromux cpencrax (CMC)

73 I'eneTnueckas CBsI3b YrieBOIOPOAOB U KHUCIOPOACOICPKANIUX OPTraHUYECKUX BEIIECTB

74 Pacuérbl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUN

75 Cucremarusanusa 1 0000IeHNE 3HAHUA 110 TEME

76 OO01mas XxapakTepuCTHKA YTIIEBOJAOB U KIacCH(UKAIUS YIIIeBOAOB (MOHO-, IU- U MOJIUCAXAPUIBI)

77 Momnocaxapusl: GU3HUECKUE CBOMCTBA U HAXOXKICHUE B TIPUPOJIE

78 [IpuMeHeHue III0KO3bl, €€ 3HAUYECHUE B KU3HEACIATEIIBHOCTA OpraHu3ma

79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JIakTo3a. HaxoxxeHue B Ipupoie ¥ IPUMEHEHHE

JIMCaxapuioB




80

[onmucaxapuasl: CTpOEHUE MAaKPOMOJIEKYJT, PU3UUECKUE U XMMUYECKHE CBOWCTBA, IPUMEHEHHE

81 [TonsiTie 06 NCKYCCTBEHHBIX BOJIOKHAX

%) Peuienne pacueTHBIX 3a/1a4 Ha OMPEACIICHUE JIOJIM BHIXO0/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKHU
BO3MOKHOT'O

83 Cucremaru3zanus 1 00001IeHHEe 3HAHUN TIO pa3eny

84 KonTtponbnas pabota mo teme "Kuciopoacoaepskaiye opraHndeckue coeIuHeHns" na

25 AMUHBI: K1accuuKaIys, CTpOeHUE MOJIEKYI, 001Ias popmyna, n3oMepwsi, HOMEHKJIATypa U
¢du3nueckre CBOMCTBA

86 XUMHYECKHEe CBOMCTBA anu(aTUIeCKIUX aMUHOB

87 AHUWIVH: CTPOCHUE aHWINHA, 0COOCHHOCTH XMMHYECKUX CBOMCTB aHUJIMHA

88 CriocoOsbI TToTydeHus U TpUMEHEeHNe anudaTHIeCKUX aMUHOB

29 AMUHOKHUCIIOTHI: HOMEHKJIATYpa U u3oMepus, husndeckue cBoiicTBa. OTIAeNbHBIE MPEACTABUTEIN
0-aMHUHOKHUCJIOT

90 XVMUYECKUE CBOWCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUCHHE aMHHOKHCIOT. CHHTE3 U
TUAPOIU3 MENTUIOB

91 benku kak mpupoaHBIE TTOJIUMEPHI; CTPYKTYPBI OEITKOB

92 XVMUYECKUE CBOMCTBA OEIIKOB

93 A3oTcoaepikalue reTepouruKINIecKie coequHeHns. HykIenHoBbIe KUCIOTBI: COCTaB, CTPOEHUE
u Ouonoruyeckas pojib

94 [TpakTrueckas padota Ne 4. Penienue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe "A30TcoaepiKanine
OpPraHMYEeCKHE COCTUHEHUS "

95 [IpakTuyeckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX 331a4 1o TeMme "Pacno3HaBanue
OpraHUYECKUX COCTMHEHUI"

96 KoHnTtponbHas padota mo teme "A30Tconepikaine OpraHnueckiue CoeTMHeHUs" na

97 OCHOBHbIE OHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM U METOJIbl UX CUHTE3a —
MOJIMMEPU3ALUs U TOJIMKOHICHCALIHS

98 [Tnactmacchl. YTunuzamus 1 nepepadoTka M1acThKa




99 DnacToMepbl: HaTypaJIbHbII CHHTETUYECKUE KayuykH. Pesuna

100 BousiokHa: HaTypangbHbIE, HCKYCCTBEHHBIE, CMHTeTHUECKUE. [TomMMepsl crielnaaibHOro Ha3HAYECHUS

101 [IpakTuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 331a4 1o TeMme "Pacno3HaBanue
IJIaCTMACC ¥ BOJIOKOH"

102 O06o0011eHne U cuCTeMaTH3alus H3YYeHHOr0 MaTepuaiia o TeMe "BbIcOKOMOTeKysipHbIe

coenuueHus"
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11 KJIACC

Ne i/m Tema ypoka Hcnonb3yembre
MIPOBEPOYHBIE MPOLIENYPBI

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 371eMeHT. M30TonbI

2 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA

3 Knaccudukamnmss XuMuaeckux 3JIeMEHTOB (s-, p-, d-, f-3eMeHThI)

4 Pacnpenenenue >1eKTpOHOB IO ATOMHBIM OpOUTAIIIM

5 DneKTpOHHbIE KOH(UTYpAIIMN aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUU

6 DNEeKTPOHHBIE KOH(PUTYpaIuy HOHOB. DJIEKTPOOTPULIATETLHOCTD

7 [Tepuonuueckuii 3akoH u [leprnoandeckas cucteMa XumMudeckux sinemeHToB . U.
MenpeneeBa, CBSI3b C COBPEMEHHOM TEOPUEN CTPOCHHSI aTOMOB

2 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH MTPOCTHIX U
CJIO’KHBIX BEILIECTB IO IPyMIaM U Mepruoaam

9 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe

10 Buapl xumudeckoit cBs3u. Mexanu3Mbl 00pa3oBaHus KOBAJICHTHOU CBsI3U. BogopoaHas CBs3b.
MexMOJIeKyIISIpHbIE B3AMMOEHCTBUS

1 BanieHTHOCTB 1 BaJleHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX COSIMHEHUSIX: COCTAaB U HOMEHKJIATypa

13 BemiectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. TUIBI KPUCTAIITUYECKUX PEIIETOK
U CBOMCTBA BEIIECTB

14 [TonsiTue o nucnepcHbIX cuctemax. [IpencraBienre 0 KOUIOUIHBIX PaCTBOPax

15 HctuHHbBIE pacTBOPHI: HACKHIIIIEHHBIE U HEHACHIIIEHHBIE, pACTBOPUMOCTh. KpucTamioruapaTtsl

16 CrniocoObl BbIpaKeHUsI KOHIIEHTPALUN PaCTBOPOB

17 Pemenue 3agau ¢ ucnoyib30BaHUEM MOHATUH "MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA",

"MOJIIpHasi KOHIIEHTpauus"




18 Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB

19 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME
KonrtponsHas pabora no temam "Crpoenue atoma. [lepuoanueckuii 3akon u [lepuoanyeckast

20 cucteMa xumudeckux aneMenToB [1. 1. Menneneesa", "Ctpoenue BemecTBa. MHOrooOpasue na
BelecTs"
Knaccuukanus XuMU4ecKrX peakifii B HEOPraHMYeCKOW U OpraHMueCKOl XUMUH. 3aKOH

21 COXPAHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPAILEHUs YHEPTUU IPU XUMUUYECKUX
peakumsx

22 TennoBble 3¢ (HeKTh XUMUYECKUX peakiuil. TepMoXuMHUUYECKie YpaBHEHHS

23 Brruuciienus o ypaBHEHHSIM XUMHYECKUX PEAKIIUN U TEPMOXUMHYECKUM YPABHEHUSIM

24 CKOpOCTh XMMHUYECKOHN peakiuy, e€ 3aBUCUMOCTb OT Pa3IM4HbIX (akTopoB. Katanus u
KaTaJau3aTophl

25 ['omoreHHbI€ ¥ T€TEPOreHHbIE PEAKIIUN

%6 [TpakTuyeckas padora Ne 1 mo teme "BnusHue pa3auuHbix pakTOpOB Ha CKOPOCTh
XUMHUYECKOM peakiuun"

27 OO6parumbie 1 HEOOpAaTUMBIE PEAKITUHA. XUMHUUECKOE PaBHOBECHE

)3 [TpakTrueckas padota Ne 2 o teme "BnusHue pa3nuuHbiX (pakTOpoOB HA MOJOKEHNE
XMMHYECKOT0 paBHOBECHS "

29 DnexTponauTuyeckas auccoruanus. CuibHbIE U caa0bie 371eKTponuThl. CTeeHb TUCCOUALIIN

30 HNonnoe npousseaeHue Boapl. Cpema BOJHBIX pacTBOPOB. Bomoponuerit mokasarens (pH)
pacTBopa

31 I'mpponus coseli. Peakiuu, npoTekaronye B pacTBOpax JIEKTPOIUTOB

32 [TpakTrueckas padota Ne 3 o Teme "XuMHUUECKHE PEaKIIUU B PACTBOPAX AJIEKTPOIUTOB"

33 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIMH. BaskHelI1ie OKUCIUTENN U BOCCTAHOBUTEIHN

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Oananca

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB

36 Pemenue 3anay pa3nuyHbIX TUIIOB




37

Pemenue 3aa4 pa3JINuYHbIX TUIIOB

38 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 TeMe " XUMUYECKHEe peakinu"

39 KonTpomnpHas padora o Teme "Xumudeckue peakuuu" iE

40 ITonoxxenne HeMeTawioB B lleproauyeckon cucteMe XMMUYECKUX 1eMeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. DH3UYECKEe CBONCTBA HEMETAIIOB

41 AnoTponus HEMETAUIOB (Ha IpUMeEpe KUCIOpoia, cepbl, hochopa u yriepoaa)

42 Bogopon: nonyuenue, pusndeckue u XuMHU4eckue cBoicTa. ['uupumbt

13 ["anorensl: HaxXOXIEHHUE B MIPUPOJIE, CIOCOOBI MOTYUYeHHUs, PU3NUECKHEe U XUMUUECKHE
CBOMICTBA

44 ["anorenoBonopoasl. BaxkHelime KuciopoacoaepKame COEAMHEHHS TaJIOTEHOB

45 JlabopaTopHble ¥ MPOMBIIIIEHHBIE CIOCOOBI TOyueHus TajgoreHoB. [IpuMeHeHne raloreHoB u
HUX COeIUHEHUN

46 [TpakTrueckas padota Ne 4. PereHue sxcriepuMeHTaATBHBIX 3a/1a4 1o Teme "I amorensr"

47 Kucnopoa: nabopaTopHble U MPOMBIIIICHHBIE CLIOCOOBI OTyYeHUS, (PU3NUECKUE U
xuMuyeckue cBorictBa. O30H. [IpuMeHeHmne Kucaopoaa u 030Ha

48 OKcuIbl 1 IEPOKCUIBI

49 Pemenue 3anay pa3nuyHbIX TUIIOB

50 Cepa: HaxOXJIEHHUE B MPUPOJIC, CIOCOOBI MOTyUeHUs, PU3NIECKUE U XUMUIECKHUE CBOMCTBA

51 CepoBogopo, Cyabhuabl

52 Kucnoponcoaepxkamue coenuaerus cepbl. OCOOCHHOCTH CBONMCTB CEPHOM KHUCIOTHI

53 [TpakTuyeckas pabora Ne 5. Pemenue sxcriepuMeHTaIbHbBIX 3a1a4 o Teme "Cepa u eé
COCIMHEHUS "

54 A3OT: HaX0X/ICHHUE B IPUPOJIE, CIIOCOOBI MOTYYeHHs, (PU3NUECKHE U XUMUYECKUE CBOMCTBA.
AMMUaK, HUTPUIBI

55 Kucnoponconepxkarniue coenuaenus azora. OCOOEHHOCTH CBOMCTB a30THON KHUCIOTHI

56 [IpumeHeHHe a30Ta ¥ €ro COeAMHEHUI. A30THBIE y1OOpeHus

57 docdop: HaXOXKICHUE B PUPOJIC, CTOCOOBI MOTyUeHHUsI, PU3NUECKHE U XUMUUYECKHE




coiicTBa. @ochuas u hochun

58 Oxkcuabl hocdopa, pochopconepxamme kuciaotol. Conmut GocPopHOI KUCTOTHI

59 [Tpumenenue pochopa u ero coeaunenuit. PochopHbie yI0OpeHHS

60 [TpakTuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 331a4 110 TeMme "A30T u hocdop u
ux coequuenus"

61 anuepon: HaXO0XJCHHUE B IPUPOJIE, AITIOTPOIHbIE MOAU(PUKALNY; GU3NUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHNE

62 Oxcup yrnepona(Il), oxcun yrnepona(lV), yronpHast KucioTa u €€ coau

63 Pemenue 3aga4 pa3nuyHbIX TUIOB

64 eriv[HHﬁ: HAXO0XXJCHHUE B IPUPOJIE, CIIOCOOBI MOIyUeHHs, (PU3NYECKHe U XUMUYECKUE
CBOICTBa

65 Oxcun kpemuusa(IV), kpeMHUEBast KUCIOTA, CUITUKATHI

66 [Ipumenenne kpeMHHUS U ero coequHeHui. CTEKII0, €ro Mojay4eHue, BUIbl CTeKIa

67 Pemrenne 3ana4 pa3sjan4HbIX TUIIOB

68 Cucremaruzanus 1 0000mmenne 3uauuii o reme "Hemertauier"

69 Konrponsnas padora no reme "Hemerasisr"

70 AHanu3 pe3yabTaTOB KOHTPOJIBHON PabOThI, KOPPEKIIUS OITHOOK

71 [Tonoxenne meramioB B [lepuoanyeckoit cucreMe XUMHUECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS SIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

72 OO6mme puznueckre CBoMCTBa MeTaIOB. [[pMeHeHrne MeTauioB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Koppo3ust metanioB

74 Pemrenune 3ana4 pa3sjan4HbIX TUIIOB

75 DNEKTPOXUMHUYECKUHN Pl HAMPSDKEHUH MeTallioB. OOmue crocoObl MOTydeHHs] METAJIJIOB
OOm1as xapakrepucTrka MeTayuioB [A-rpymnmel [leproandeckoit cucTeMbl XUMHUYECKUX

76 aneMeHTOB. Hatpuii u kanuii: monmyueHue, pu3ndeckue U XUMUYECKHE CBOMCTBA, IPUMEHCHHE
IIPOCTBIX BEIIECTB U UX COEAMHEHUN

77 O6mras xapakrepuctuka MetayioB IIA-rpymnms [lepruonnueckol cHCTEMBl XHMHUYECKUX




3JIEMEHTOB. MarHuii ¥ KaJbIii: osyyeHue, Gu3ndecKue 1 XMMUYEeCKHe CBOMCTRa,
IIPUMEHEHHE ITPOCTHIX BEILECTB U UX COCIUHEHUN

78 JKécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS

79 ATIOMUHUI: TIONTy4YeHHE, PU3NIECKUE B XUMHUECKUE CBOMCTBA, IPUMEHEHUE

20 AMpoTepHbIe CBOICTBAa OKCHJIA M THIPOKCUIA AITFOMUHUS, THIPOKCOKOMIUIEKCHI aJTFOMUHHMS,
UX IPUMEHEHUE

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB

%) [TpakTruyeckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 337a4 110 TeMe "MeTasuibl
IJIaBHBIX noarpynmn"

23 OO6m1ast XxapakTeprucTUKa MeTAIIOB T0004YHBIX Ttoarpy (b-rpymm) [Tepuoandeckoii cuctemsl
XUMHUYECKUX HIIEMEHTOB

84 Du3NYECKNEe U XMMUYECKHE CBOMCTBA XpOMa U €ro COCTMHEHU, UX TPUMEHEHUE

85 Baxneiimune coenuHenus Maprasuna. [IlepManranar kanus, ero OKMCIUTEIbHbIE CBOWCTBA

26 Du3NYECKNe U XMMUYECKUE CBOMCTBA kKejie3a U ero coequHeHui. [lonydyenue u npuMeHeHue
CIUIaBOB KeJle3a

87 @u3nyecKue U XUMUYECKUE CBOMCTBA MEAU U €€ COCIUHEHUN, UX IIPUMEHEHUE

28 PuznyuecKne 1 XMMUYECKHE CBOMCTBA IIUHKA U €T0 COEUHEHN, X IPUMEHEHHE.
' apOKCOKOMILIEKCHI IMHKA

29 [TpakTrueckas padota Ne §. Perenue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe "MeTauibl
moOoYHbBIX oArpymnm"

90 Pemenue 3anay pa3nuyHbIX TUIIOB

91 O06001IeHre U cucTeMaTU3aIMs U3YICeHHOT0 MaTepuana mo teme "Meramib"

92 KonrtponsHas padora o teme "MeTtasuibl" Aa

93 AHanu3 pe3yabTaTOB KOHTPOJIBHON PabOThI, KOPPEKIIUS OITHOOK

94 Ponb xumun B o0ecrieueHuN YCTOWYUBOTO pa3BUTHsI yenoBedecTBa. [IoHATHE 0 HAYIHBIX
METOAaX UCCIEIOBaHUs BEILIECTB

95 Hay4Hble NpUHLIMIIBI OpPraHU3aH XMMUYECKOT0 IPOU3BOICTBA. [[poMBblIIIIeHHbIe CIOCOOBI




MOJIYYCHU A BaXXHEHIITUX BCIICCTB

96 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEAbl U €r0 MOCIEACTBUS

97 XuMHUS U 310pOBbE YEI0BEKa. JIEKapCTBEHHBIE CPEICTBA

98 Xumus nuny. Poinbk XumMun B 00ecTieueHUH MUIIEBOH 0€30MacHOCTH

99 Kocmernueckue n mapdromepHubie cpenactsa. bertoBas xumus

100 XuMHS B CTPOUTENBCTBE. BakHENIIME CTPOUTENIBHBIE U KOHCTPYKIIMOHHBIE MATEPUAIbI
101 XuMHS B CEIBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC yI00pECHHS

102 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHMS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAECT:

1.1

OCHOBOTIOJIAraolue MOHATUS (XUMHYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIA aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroma, HWOH, MOJIEKyJa,
BAJICHTHOCTb, ANIEKTPOOTPHUIIATENILHOCTD, CTETIeHb OKHCIICHHS,
XUMHUYECKass CBS3b (G- U T-CBSI3b, KpaTHBIC CBSI3HM), THOpHUIW3AIUS
aTOMHBIX oOpOuTasell, KpHCTaIMYecKass pemeéTka, MOjb, MOJIpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHas KOHIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMUCIIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIAPATHI, YIIIEPOIHBIH
CKeJleT, (YyHKIMOHaJbHAsl TpyMMa, paguKal, H30Mepbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpYKTypHas,  TeoMmeTpuueckas  (umc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUN psA, TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCIIOPOJI- U a30TCOJEpKAIlIUe COECTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BelecTBa (yrieBObI, KUPHI, OCTKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHNUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHAYECKHX peaKuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE, HK30- U
SHAOTEPMUUYECKHE, PEeaKIIMM HOHHOTO OOMEHa, TOMO- U Te€TE€pPOreHHbIE,
oOpaTuMble ¥ HEOOpaTUMBIE), PACTBOP, AJICKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsT JUCCOIMALINS, CTENIEHb AUCCOLMAINH, OKUCIUTEID,
BOCCTQHOBUTENIb,  DJIEKTPOJIU3, CKOPOCTh XUMHUYECKOM  peaKIuu,

XUMHUYECKOE PAaBHOBECHE)

1.2

TeOpI/II/I U 3aKOHBbI (TeOpI/IH XUMHUYECCKOT'O CTpOGHI/I}I OpI‘aHI/I‘IeCKI/IX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJUTUYECKON ITHCCOIMAINH,
[Tepuonnueckuit 3axkoH JI.M1. MenneneeBa, 3aKOH COXPaHEHHsI MAcCChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUU SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE
3HaHHUA, JCKAINIMC B OCHOBC IIOHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUH

BelIeCTBa HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MpEaACTaBICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOAUHAMHUYCCKUX )48 KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX nux




MPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUSA O CBOﬁCTBaX, COCTaBEC, IIOJYUCHHUHU U
0e30ImacHOM HCIIOJIb30BaHNU BaKHEHIITHX HCOPTaHNYCCKUX nu
OpraHn4YCcCKUX BCHICCTB B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YCJI0BCKAa

1.5

oOuiyie HaydHble MPUHIUIBI XMMHUYECKOTO MPOU3BOJACTBA (Ha MpuMepe
MIPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHaKa, MeETaHoja, IMepepadoTKH

HeTH)

CdopmupoBaHHOCTH YMEHHUIA BHISBIISTH:

2.1

XapakTepHble TPU3HAKM UM  B3aMMOCBA3b HW3YUYEHHBIX TOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX IPEBPALLECHUN

2.2

B3aMMOCBS3b XUMHUYECKUX 3HAHUM C MOHATHSAMHU U TPEACTABICHUSIMU
JIPYTUX TPEAMETOB sl 00Jiee OCO3HAHHOTO MOHUMAaHUSA M OOBSICHEHUS

CYUTHOCTH MaTepUaibHOrO €MHCTBA MUpA

CdopmMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HaAaUMMCHOBAaHUsA XHWMHYCCKHX COCI[I/IHCHI/Iﬁ MCXKAYHApOJHOI0 COmo3a
TGOpGTH‘IGCKOﬁ u anKnaleoﬁ XAMHUU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K HN3YUCHHBIM KJacCaM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

32

XMUMUYECKYI0 CHMBOJHKY JUISI COCTAaBICHHS (OPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX ) (hOpMYJT OpraHUYECKHX BEIIEeCTB

CdopMUpOBaHHOCTH YMEHHS KJIACCU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHs U

KPUTEPHU JUIs KJIAaCCU(PUKAIIMY N3y4aeMbIX XUMUYECKHX 00BbEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU JUIS KIIAaCCU(PUKAIINY N3y4aeMbIX XUMUYECKHX 00BbEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBy PEarupyrolux BEHIECTB,
TeroBoMy 3(PQeKTy peaknuu, W3MEHEHUIO CTEleHed OKHCICHUS

3JIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTEPU30BaATh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSHMHM) ¥ HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoit cucremsr [I.U.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJIB?)y}I IIOHATHUA S-, pP-s

d-31eKTpOHHBIE OPOUTANIN, SHEPTETUYECKHE YPOBHH




ChopMupoBaHHOCTh yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMbIX UMM COCIMHEHHUH IO

nepuojam U rpynmnam

ChopMuUpOBaHHOCTh YMEHHSI COCTAaBJIATh YPABHEHUS XHMHYECKUX

peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEAKIHA

7.2

YpaBHEHUSI pEaKIUi pa3IWYHBIX TUIIOB; TOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peaklUii HOHHOTO 0OMEHa, YUUTHIBasl YCIOBHUS, PU KOTOPBIX

OTHU pC€aKU UAYT 10 KOHIA

7.3

peaknuii THUAPOIHM3a, PEaKIMi KOMIUIEKCOOOpa3oBaHUsl (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMS)

CdhopmupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIOCOOHOCTH OPraHMYECKUX COCOUHEHWH OT KpPAaTHOCTHM U TUIA
KOBaJICHTHOM CBSI3M (G- U M-CBSA3M), B3aUMHOTO BIIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaX, a TaKXKe OT OCOOCHHOCTEH peanu3aiy pa3iIunyHbIX

MEXaHU3MOB IPOTEKaHMsI peaKLuit

8.2

XapaKTCPHBIC XHUMUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIIUCAMU YPAaBHEHUM XUMHUYECKUX PEAKLIUN

ChopmupoBaHHOCTE YMEHHUS XapaKTEPH30BaTh COCTAaB U BaKHEHUIIHE
CBOMCTBa BENIECTB, MPUHAICKAIIUX K ONPENEIEHHBIM KiaccaM |
rpyIIaM COeIMHEHHUH (ITPOCThIE BEIIECTBA, OKCHJIbI, THIPOKCHUIBI, COJIH;
YTJIEBOJIOPOIBI, POCTHIC 3PUPHI, CIIUPTHI, (PEHOJIBI, AJTbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIIOXKHBIE A(UPBI, KHUPHI, YTIEBOMBI, AMHHBI,

aAMUHOKHCIIOTBI, OETTKH)

10

ChopMupOBaHHOCTH YMEHHUSI TPOBOAMUTH PACUETHl MO XUMHUYECKUM
dbopMynaM M ypaBHEHHSIM XMMUYECKMX PEaKIHi C HCHOJIb30BAHUEM

(hUBUYECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CIIH OJTHO
U3 UCXO/IHBIX BEIECTB JJAaHO B BUJE PAcTBOpA C ONPEACIEHHON MacCOBOM

J0JIEH pacTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM JI0J1H, BBIX0/Ia MMPOJYKTA PEaKIIuU

10.3

TEIUIOBOTO P eKTa peakuui

10.4

00BEMHBIX OTHOLLIEHUIN T'a30B

10.5

M0 HaXOXKJCHUIO XUMUYECKOU (POpMyITBI BeliecTBa




11

Bnanenue cucreMoil 3HaHHM O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOABI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE NPUMEHSTH
ATU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB W A
OOBSCHEHHUS XHUMHUYECKUX SIBJICHHHA, WMEIONIUX MECTO B TMPHUPOJIE,

HpaKTHHGCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

ChopMupoBaHHOCTh yMEHHSI TPUMEHATh (MCIOJB30BaTh) 3HAHHS O
COCTaBE W CBOWCTBAaX BEIIECTB Ul DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XHMHUYECKUX
peakiuii ¥ TPOTHO3ZUPOBAHUSA BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CHUCTEMHbIE XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; s IHPUHATUSA

IPaMOTHBIX PEIIeHUH MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHEH

13

CchopMupoBaHHOCTh YMEHHUSI IUIAHUPOBATH U TMPOBOAUTH XUMHUECKUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBCHHBIC pEAKIHUU  YIJIICBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOICOICPKAIIMX OPTaHMUYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIOJICHHUEM IPAaBHII
O0e3zomacHOTO  OOpamieHWsi ¢  BeImeCTBaMH W J1abOpaTOpPHBIM
obopynoBanuem; HOpMyITHPOBATH IENIM UCCIICIOBAHUS; TIPEICTABISTH B
paznuuHOi  (opme pe3ydabTaThl AKCICPUMEHTA, AaHAIU3HPOBATh U

OLICHUBATh UX NOCTOBEPHOCTH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISTH IEICHANPABICHHBIA MOUCK
XUMHUYECKON HH(OPMAIIK B PA3IUYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeACTBa MacCOBOM MH(oOpMaIuu, ceTh IHTepHeT 1
Apyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmanuio,
nepepabaThiBaTh €€ W MCHOJb30BaThb B COOTBETCTBUHM C ITOCTABICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCTH ~ yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OE€30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKA,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUH
OCO3HAaBaTh  OMACHOCTb  BO3ACHUCTBUSI HA  KHUBBIE  OPraHHU3MBI
OTpeNIeIEHHBIX BEIIECTB, IOHMMAs CMBICI T[IOKa3aTens MpeaeinbHOI
JOMyCTUMOW KOHIICHTPAIlMM, W TOACHATH HAa MPUMEpPax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEITHOTO BO3JECHCTBUS HA OpraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHUH

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

TeopeTquCKI/Ie OCHOBBI XUMHH

1.1

Crpoenne BemiectBa. CoBpeMeHHass MOJEIb CTpOoeHUs aroMa. PacmpeneneHue
ANIEKTPOHOB MO JHEpreTudyeckuM YpoBHAM. Kiaccupukanuss XuMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS YHEPTETUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. DIIEKTPOHHAS

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux anemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuogmueckoro 3akona .M. MenpeneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB DJJIEMEHTOB M HMX COCIMHEHUU MO
nepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/II\/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTtHoCTh. DnekTpooTpuLaTENbHOCTh. CTENEHb OKUCIIEHUS

1.4

Buabl xumuyeckoi cBsi3u (KOBaJieHTHAs, HOHHAs, METaJUIMUECKasi, BOJOPO/IHAS)
1 MEXaHU3MBbI e€ oOpa3oBaHus. MeXMOJEKYIISIpHBIC B3auMOIeicTBUs. BemecTra
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUSA. THUIBl KPHUCTAUIMYECKUX

peIméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKI

1.5

XuMmuueckas peakuus. Knaccudukamms XUMHUYECKUX peakuuii B

HEOPraHUYECKOU U OPraHUYECKON XMMUU. 3aKOH COXPAHEHHS MacChl BEILIECTB

1.6

CKopoCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnnoBbie 3¢ HeKTh XUMUYECKUX peakiuil. TepMoXuMHUyecKie ypaBHEHHS

1.8

OOpatumble peakuuud. XuMHYeckoe paBHOBecue. DakToOpbl, BIUSIOMIME Ha

cocTosiHue xummuieckoro papHoBecus. [Tpunuun Jle [llatense

1.9

DnexTponuTnueckas auccoruanus. CunpHble M crnabbie smekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHUCNasg, HEWTpalibHas, mienouHas. CTeneHb

nucconuanuy. Peaknuu HOHHOT0 0OMeHa

1.10

IMaaponus coneit. MornHoe npousBeaeHue Boasl. Bomopoauerii mokazatens (pH)

pactBopa

CriocoObI BeIpaskeHUsI KOHIIEHTPALIMK PAacTBOPOB: MaccoBasi J0JIs1 PACTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpauus. HachlllleHHble W HEHACBIIICHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkmuu. HOBGI[GHI/IG BCIICCTB B CpCaax C

pa3HbIM 3HaueHueM pH. MeTobl aekTpoHHOro OanaHca




1.13

DNEKTPOIN3 PAaCTBOPOB U PaCILIABOB COJIEN

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHuueckux coequHeHnid. HomeHnkiiaTypa HeopraHn4eckux

BEILIECTB

2.2

XUMHUYECKHUE CBOWMCTBA BaXXHEUIIUX METAUIOB (HATpUM, Kalul, KaJbLIHM,
MarHui, aJIOMHHUW, ITUHK, XPOM, KeJle30, Melb) U uX coeauHeHui. OOmme

CITIOCOOBI IMOJIYYCHHA MCTAJIJIOB
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XVWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTE€HOB, CEPHI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) HM  HMX  COCOUHEHUU  (OKCHUIIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUMN )
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I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIJICIKAIINX K PA3JIMYHBIM

Kj1accaM

2.5

##HPartH## nenTrUKas HEOPTraHUUECKUX coeMHeHN. KauecTBeHHbBIE

pCaKkuu Ha HCOPraHNYCCKUC BCUICCTBA U NOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE MMOJIOKCHUA  TCOPHU  XUMHUYCCKOI'O CTPOCHUA OpraHn4YCCKuX
coequHeHnit A.M. BytiepoBa. YTiepogHbIil CKEJIET OPraHMYECKOW MOJICKYJIbBI.
KpaTtHOCTh XUMUYECKOH CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneii aToMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMMHYECKOTO

crtpoeHus Monekyi. ['omonoru. ['omonornueckuii psan. Mzomepus u n3oMepsl

3.2

[Tonatue o  ¢dyaknuoHanesHOW  rpynme.  OpueHTaunOHHBIE  APQPEKTHI

3aMECTUTEIIEN
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[IpencraBnenne o kinaccuukanuum oOpraHuueckux BemiecTB. Homenkiatypa
OpraHMYECKHUX COEIMHEHUN (CUcTeMaTHuecKas) M TpUBHAJbHBIE Ha3BaHUs

BaKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBoOOgHOpaaUKAIbHBIH W HMOHHBIA MeXaHW3Mbl peakiuu. [loHarue o

Hykaeoduie u snekrpodune. [Ipapmno Mapkosuukona. [Ipasuo 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA ajJKaHOB: TAJIOTEHUPOBAHUE, IETUIPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, H3oMmepusauus, ropenue. Illomydenue
ankanoB. lluxnoankanel. Crneun¢puka CBOHCTB IMKJIOAIKAHOB C MaJlbIM

pasMepoM IukIa. Peakiuu mprcoeIMHEeHNs U PaJUKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMHUYECKUE CBOMCTBA: PEaKLUU NMPHUCOSAWHEHHs (TaloreHupoBaHHE,
TUIPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCICHHS U
nonuMepuzanuu.lIpombiiienHple ¥ J1abopaTOpHbIE  CHOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJkagueHbl. XHMMHUYECKHE CBOWMCTBAa AQJIKQJUEHOB: PEAKIUMU MPUCOCIUHEHUS

(ruapupoBaHMe, TaJOTEHUPOBAHUE), TOpeHMs U noaumepusanuu. IlomyueHue




AJIKaAUCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJIOTeHHUPOBAaHUE,
THJIPUPOBAaHUE, TUApATalUs, TUAPOTATIOTEHUPOBAHNE) KaK CIIOCO0 MOIydeHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peakinuu 3amemenus. I'openue
alleTUJIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIS CBApKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

3.9

Apenbl. XWMHYECKHE CBOWMCTBa O€H30J1a: peEaKkIuH  DIEKTPOOUIBHOTO
3aMeIIeHus, TNPHUCOSAWHEHHs (TMIpPUpPOBaHUE, TaJoreHHpoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKMX CBOWCTB Toiyona.llomyuenue Oenzoua.
OcoOEHHOCTH XUMHYECKMX CBOMCTB crTuposia. I[lommmepusarus cTupoda.

CriocoOsl MosTydyeHus U IpUMEHEHUE apOMaTHYECKUX YIIIEBOJ0POIOB

3.10

Crouptel. IlpenenbHble  OJHOATOMHBIE CHHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aUMOJICIICTBME €  HAaTpUEM KaKk CIOCO0  YCTaHOBJIGHUS — HATUYMS
THAPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMH  KaK  CIOCO0  IMONYYCHHS
pPacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTtanus. Peakuus ropenus.
[lonyuyenue »5TaHoNa: peakuuss OpOXKEHHs TIIIOKO3bl, TUApATallus OJTUJICHA.
DTUICHIJINKOb W TIMLEPUH KakK MPEACTaBUTENH MPEIesIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

@enon. XuMHuUecKue CBoWcTBa (peHona (peakuuu ¢ HaTpUeM, THIPOKCHIOM

HaTpusi, Opomom). [lonyuenue penona

3.12

Anpaeruapl. XUMHUYECKUE CBOMCTBA IPENEIbHBIX ajbAECTUAOB: THIPUPOBAHMUE;
KayeCTBEHHBIC pPEaKUUU Ha KapOOHWIBHYIO TpymIy (peakuus «cepeOpsiHoro
3epkaia», B3aumoaeicTeue ¢ ruapokcuaoMm menu (II). [Momyuenue mpenenbHBIX
aIbJIETU/IOB: OKHCIIEHHWE CHOUPTOB, THUApaTanusl aneTuieHa. AIIeTOH Kak

npeaACTaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKuu OKUCIICHUA allCTOHA

3.13

KapOoHOBBIE KHCIOTHI. XWMHYECKHE CBOMCTBA TMPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOW KHUCIIOTHI.
HOHY‘-IGHI/IG HpG,Z[@.HBHBIX OJHOOCHOBHBIX Kap60HOBI:IX KHUCJIIOT: OKHCIICHUC
QIKaHOB, AJIKEHOB, TIEPBUYHBIX CIIMPTOB, AJIbIECTHAOB. BhIiciine mpeaenbHbie U

HCIIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxssie 3pupbel u xupbl. CrnocoObl TONYYEHUS CIOXKHBIX 3(DHUPOB.
OOparumocth peakiuu sTepuduranuu. [IpuMeHeHHe CIOXHBIX 3(PUPOB B
NUIIEBOM M map(roMepHON MPOMBIIUICHHOCTH. JKUpPBI Kak CIOXHBIE 3(UPHI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOWCTBA JKUPOB:
THIPUPOBAaHUE, OKWCIECHUE. [HMIpOoNH3, WM OMBUICHHE, JXHPOB KaK CII0CO0
MPOMBIIIJICHHOTO TOJTYYEHHUsI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICHINX Kap6OHOBI:IX KHUCIOT

3.15

XUMHYECKHUE CBOMCTBA TIJIIOKO3BI: PpEAaKUUU C Yy4aCTUEM CIIMPTOBBIX H




aJIBJICTUAHOM TPYII M MOJIOYHOKHCIIOE OpokeHue. IIpuMeHeHue riroKo3sbl, eé
3HAUEHUE B JKU3HEIEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxapos3a, MajabToO3a.
BoccranaBnuBaromue ¥ HEBOCCTaHABIMBAIOLIME —AuMcaxapuibl. [ uaponus
nucaxapunoB. [lonucaxapunpl: kpaxmain, riaukoreH. CTpoeHue MaKpOMOJIEKYI
Kpaxmaja, IJIMKOreHa M ueinono3bsl. Pdusnueckue cBoicTBa Kpaxmala H
LEJUTI0N03bl.  XMUMHUYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakuus ¢ MOJAOM. XHMHUYECKHE CBOMICTBA IEJUIIOIO03bI: THAPOIIN3, MOTYyYCHHE
a¢upoB 1eTrONO3bl.  [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKHE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuusi TOpeHHs. AHWIMH KaK TMpEICTAaBUTEIb AapOMAaTHYECKUX aMHUHOB.
XUMHUYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OPOMHOMA
BOJIOM, okucieHue. IlomydyeHne amMWHOB QJIKWIMPOBAHUEM aMMHUAKa U

BOCCTaHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOJIOB

3.17

AMUHOKUCIOTE U OelKu. AMHUHOKHCIOTHI Kak aM(OTepHble OpraHUYecKHe
coeauHeHusi. OCHOBHBIE AMMHOKHUCIIOTBHI, oOOpasyromme Oenku. XUMHUYECKHe
CBOWCTBa OEJIKOB: TUIPOJIU3, JCHATYpalUs, KaueCTBEHHBIC (LIBETHBIC) PEaKINH

Ha Oenkun

3.18

CtpoeHue M CTPYKTypa MOJIUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIUMEPOB OT
cTpoeHHus: Mosiekyd. OCHOBHBbIE CIOCOOBI MOJIy4€HHS BBICOKOMOJIEKYISIPHBIX
COCMHEHMI: peakluu TMOoJIMMEpU3alud U mNoJukoHAeHcauuu.Knaccudpukanus

BOJIOKOH

3.19

#H#HParH# nenTnukanus opraHmuecKux coenHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCILICCTB

3.20

['enernueckas cBsI3b MEKY KJIacCaMU OPTaHUYECKUX COCIUHEHUN

XUMUS U )KU3Hb

4.1

Xumuss B TIOBCeIHEBHOW u3HU. [IpaBmia Oe3omacHoil pabOTHI C EIKUMH,

TOpHOYMMHU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMU OBITOBOM XMMHH

4.2

Xumus U 310poBbe. XUMHUS B MEIULIMHE. XUMUS U CEIBCKOE X034iCTBO. XUMUS B
MIPOMBINIJIEHHOCTH. XHUMHSI U DHEPreTUKa: MPHUPOJHBIA M TOMYTHBIA HEPTIHOU
ra3bl, KX COCTaB U Hcnoib3oBaHue. CoctaB HedTH U e€ epepaboTka (MPUPOIHBIC

VCTOYHUKH YTIJIEBOIOPOJIOB)
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XuUMHST ¥ IKOJOTUS. XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl U €ro
nocaenctBus. Oxpana ruapocdepsl, MOUYBBI, aTMOchepsl, (GIopsl U (ayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTXOMOB M MOOOYHBIX IPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHECPTHUU

4.4

O6H_II/IC MMpEACTABICHUA O MPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XUMHNYECCKUX




BElIeCTB (HA MpUMEpe MPOW3BOJACTBA aMMHUAaKa, CEPHOW KHUCIOTHI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 UM CWIMKAaTHasT  MPOMBILUIEHHOCTD.
[IpombinienHass  opranuudeckas  xumug. CpIpp€ It OPraHUYECKOU

IMPOMBIINIJICHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMa Ta30B 0 U3BECTHOMY
KOJMYECTBY BEIIECTBA, MAcCe WM 00bEMY OHOTO U3 YUACTBYIOIINX B PEaKIIUU

BCIICCTB

5.2

#H#HPar#t#Pacuérel TeroBoro 3pdexTa peakuuu
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#H#HPar#Ht#PacuéTel 00BEMHBIX OTHOIICHHUN T'a30B PU XUMHUYECKUX PEAKIIMAX

5.4

HH#HPar#t#Pacuérel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) TPOITYKTOB

peaKIuu, €Clii OJHO U3 BEIIECTB IaHO B N30BITKE (MMEET MMPUMECH )

5.5

HH#HPar#t#Pacu€Tel MaccOBOM MM 0OBEMHOM JTOJTM BBIXOAA MIPOAYKTA PEaKIHH

OT TCOPETUICCKHU BO3SMOXKHOI'O

5.6

#H#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOAYKTA PEaKIIH,
€CJIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpPA C OMPEACIEHHON MacCOBOM JT0IEH

PacTBOPEHHOIO BELIECTBA

5.7

HH#Par##H#Pacd€Thl ¢ HCTIOJIB30BAaHUEM MOHITUH «MacCOBasi A0JIA», «MOJISIpHAS

KOHIICHTPALIU», «PACTBOPUMOCTB)»

5.8

###Par###Hax oxxieHre MOJIeKyIsIpHON (DOPMYJTBI OPraHMYECKOTO BEIIECTBA M0
€ro INIOTHOCTH U MAaCCOBBIM AO0JIAM 3JICEMCHTOB, BXOAAIIMUX B €I'0 COCTAaB, UJIN I10

IIPOJYKTaM CTOPaHUs




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus; 10 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jlynuna B.B. O01ecTBO ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «J[PODAY; AxnimonepHoe o61mecTBo «3maTeascTBo
«IIpocsemenune»

» Xumus; 11 kmacc. yrinyoiaennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61miecTBo ¢ orpaHnyeHHON
O0TBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe odiecTBo «M3aaTenbcTBO

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2025-10-10T02:51:25+0400
	Наталия Борисовна Чернышова




