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HOACHUTEJBHASA 3AITUCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHOR o0Opa3oBaresnbHON IPOrpamMMBbl CpEIHEero o01ero
obpazoBanusi(POIl COO), npeacraBnenHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXKeHU «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
Oenepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHsST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yyenue mpeamera, peaimsyeMoe B yclIoBUSX au(hepeHITMPOBAHHOTO,
npoduiabHOro OOydYeHHus, MPHU3BAHO OOecreuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOJUMYIO IS
ajanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
POJOJDKEHUS O0y4YeHUsI B OpraHu3alusxX NpodeccHoHanbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBISIETCSI OJTHON U3 NPUOPUTETHBIX AUCIUTLIUH.

B nmporpamme no XumMuu Ha3HAuY€HHE MpeaMeTa «XUMHUS» MOJIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOIIMMU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJIeH, COJIepKaHus,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMoOi MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTopoil oOecrneynBaeT
MOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYAIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
omnpeneseHre: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOM0B K (DOPMUPOBAHUIO CONEPKATEIHBHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTeNbHBIX OCTHKCHUN OOYyJarommxcsi B
paMKax HTOrOBOW arrectaniud B (OpME EAUHOTO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0OJaE€HHOTO U3YYEHUSI XUMUU:



e YCTAHaBIMBAET MHBAPMAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX mpoduieii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coziepKaTeIbHBIM JTUHUSM/pa3iesiaM Kypca;

e Ja€T NMpHUMEpPHOE pachpeliejieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHHs, COACPKATEIbHOM XapaKTEepPUCTUKH
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbI CpEIHETO o01ero oOpazoBaHuUs (JINYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4e0OHO-MTO3HABATENbHBIX ~ JACHCTBHIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IMPOrpamMMme MO XHUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUHU Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a TmpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpkKaHMs Y4EOHOTrO MpeameTra
«XuMHs» OCTaETCs BO3MOXXHOCTb BBIOOpa €ro BapUATHUBHOW COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00ydeHus.

B coorBerctBUM ¢ KoHuentyajdbHbiMU nosiokeHussMu DPI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YpOBHE YINIYOJEHHOIO M3Y4YEHHUsl HaNpaBieH Ha pealn3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTaloOM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsi B paMKax M3yuyeHUS CIEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3AIUSIX CpeIHEero npogecCHoHaIbHOTO
oOpa3zoBanusi. B 5Toi CBsI3W u3ydyeHHE MNpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yriyOJieHHEe TEeOpeTHYeCKOW U
MPAKTHYECKON MOJTOTOBKU OOYYArOIIMXCs, BEIOPABIIMX OMPEEIEHHBIN MPOpHIIb
0o0Oy4eHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIONIEr0 MOJIyUYeHUsI XUMHUYECKOTO
0o0pa3oBaHus B OpraHU3aluax npodeccuoHanbHOro oopazoBanus. Hapsiny ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpPaMMBI  CpeaHero oOIIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIHUTAHMS U COLMAIBHOTO Pa3BUTHUS OOydaroumxcs, Ha (opMUpoBaHUE Y HHUX
OOILIEMHTEIUIEKTYaIbHBIX YMEHUM, YMEHUI palMOHAIM3alMi Y4eOHOTO Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENBHOCTH, WMEIONUX  MEXKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocrapngomyMu mpeaMera «XUMHUsS» Ha YpPOBHE YIiyOnEHHOIO M3y4eHUs
ABIAIOTCS yriyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu moaxoa0B K 0TOOpY U CTPYKTYPHOU
OpraHM3alKi COAEpPkKaHUS 3TUX KypCOB B IpOrpaMMe IO XUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUYeHUs IpeaMeTa.

OcHoBy coaepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUH U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTEMaA
3HAHUW TIOJy4yaeT OIpPEAEIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Oonblinii 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMera olecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKIN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKONH KUHETUKU
u TepMmoauHamuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aromMa. XMUMHUYECKas CBS3b
OOBSACHSETCS C TOUKU 3PEHUSI DHEPreTUUECKUX U3MEHEHUN NpH €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpa3oBaHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcs  (GopMupoBaHHMEM  MpeACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHH PEAKLMOHHOW CIOCOOHOCTH
COEIMHEHUH yaenseTcss 0coboe BHUMaHHE BOIIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpXKAHHE KypCcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YEHHMS [l KJIACCOB ONpPeIeEHHOr0 nmpoduis (TaaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [ONOJHEHUH K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM TpeAMeTa JJs KJIacCOB XUMHUKO-PU3ndeckoro mpoduis Oonbiioe
3HaueHue OyIyT UMETh 3JIEMEHTHl Y4eOHOro marepuana no obmei xumuu. Ilpu
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKLEeHT OyneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUS



MacCcbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, IJIEKTPOJIN3A, NPEACTABICHUS O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduist OOJbIINNA yASIbHBIA BeC OyJIeT MMETh OpraHuyecKas
xumus. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
O0OCTOSITENFHOTO ~ PAaCCMOTPEHMsI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHIbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIIOTBI U Apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAaX IPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIY)KaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOT0 MPUMEHEHHNS HayYHbIX
3HAaHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH TMpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3yyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro odiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3ajjauell MepBOCTENIEHHON 3HAYMMOCTH SIBISieTCSl (POpMHpOBAHHE OCHOB
HAayKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
ATOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearnoJiaract
peanu3anrio TaKuX LeJe, Kak:

o (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHpA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIIEHUW IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecredeHuH
YCTOMYMBOTO  pa3BUTHsI  YEJIOBEUECTBA: B  PEHIEHMH  MpoOJem
IKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJbTypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpENE;

e OCBOCHME CHUCTEMBl 3HAHHM, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBIISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB W TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHMWsS XMUMWYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX U AMCIIEPCHBIX CUCTEMax, 00 00Iux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HaHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJEH M MPOOJieM COBPEMEHHOW XHUMUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JICATEIBHOCTH YEIOBEKAa, CBS3aHHON C
XUMUYECKMM  TPOM3BOJCTBOM, HCIOJb30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yrayOJIeHWe  TPEJCTaBICHWA O  HAydHbIX  METoJaX  IO3HaHWS,
HEOOXOMUMBIX JJIsi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BEIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
NIPHUPOJIC, B IPAKTHYECKOU JISATEITPHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero o0Iiero oOpa3oBaHHs MPH U3YYEHUU
npeamera «XUMHs» Ha  YrayOn€HHOM YpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LU U 33/1a49H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIAEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

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

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEJUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO YCTICIITHOM MPO(EeCCHOHaTBHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM KOJOTMYECKOU AeSITEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAauYCHHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTHM aTroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHUYECKUX COEAMHEHUSX. Tumbl TrUOpUAM3AIMU aTOMHBIX oOpOuTaien
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3M.
OnunapHasi, JBOMHAs U TpoiHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€i B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOOHOM panukane, Hykieopuiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3 HEKTHI).

[IpencraBienne o kinaccupukauuum opraHudeckux BemiecTB. [lonstue o
dbyHkunoHagbHOM rpymnme. ['omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbiE Ha3BaHUs
OTZAEJIBHBIX ITPEICTABUTEIIEH.

Oco0eHHoCTH U KiIacCU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
O3HAaKOMJIEHHE ¢ oOpa3llaMd OpraHMYeCKHMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyTIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpraHUYECKUX BEILECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psj ainkaHoB, oOuas ¢popmysia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aiys aToOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XVWMHYECKUE CBOMICTBA QJIKAaHOB: pPEAKUHUH 3aMEIICHMS, H30MEPHU3aLUU,
JNErHIpUPOBaHMs, HUKIU3ALMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILCHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. Oco0eHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (ILHUKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CroOcoObl MOMyuyeHus u
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonioruueckuil psii ankeHoB, odmias (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —AlIKEHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOKCTBA: PEAKIMU IMPUCOCAUHEHUS, 3aMEUIEHUS B O-IIOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus aikaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIlueHOB.

Anxunel. 'oMonI0OrH4ecKkuil psii alkuHOB, 001mas popmyia, HOMEHKIATypa U
U30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMHM  MPUCOCAUHEHMS,  OUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCIECHHS. KHCIIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYy4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThiecKkue YrieBoJopo bl (apeHsbl). ['oMoIorMuecKkuil psij apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIINU 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaAUKaJle, PEAKUUH NPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAIUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrnocoObl NOIyYeHHS U
MPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKHUil), PU(POPMUHT, MUPOIIU3.
[TpoaykTsl nepepaboTKu HEDTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOAOB. Peakuun
3aMEILIEHUs] TaJlofT€éHa Ha THAPOKCOTpYINIy, HUTPOrpylly, LHUaHOTPYIIILY,
amMuHOrpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wwIENoun. B3auMoaenCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJIIOOPTaHUYECKUX COCTUHEHMSIX. Hcnonp3oBanue
raJlOT€HIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa Kajlus, B3aUMOJACHCTBHE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEHHE
yriaepoja M BOJOpPOJAa B OPraHWYECKUX BEIIECTBAX, IOJYYCHHE OSTUJICHA H
U3y4eHHE €ro CBOMCTB, O3HaKoMmuieHHe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUIACTMAcC, KaydyykKOB M pPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJI€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaimme oprannyeckue coeiMHeHN .

[Ipenensuble omHOoaTOMHbIE CcHUPTHL. CTpoeHHE MOJIeKyn (Ha TMpuUMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil psg, oOmas Qopmyrna, U30MeEpHUs,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOaOponaHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKUMU 3aMELIEHUs, JACTUApATallH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU W  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiusi Ha OAHOATOMHBIE CIUPTHI. JlelficTBUE 3TaHOJIa U METAHOIIA
Ha opraHu3M uesioBeka. CrocoObl NOJY4YEHUS] W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroaroMHbl€ CIHUPTHI — ATUJIEHIJIMKOIb WU IiMLEepuH. Dusndeckue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUHU 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKHMHU KHCIOTAMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHuW3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOMy4YEeHUST U [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI U
OeHszonpHOTO sAapa. Pusmyeckue cBorcTBa (peHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enona. KauectBennbie peakiuu Ha (¢(eHos. TOKCHYHOCTH (heHona.
Crioco6b1 mosrydenwust v mpuMenenne perona. GenondopmanbaeruaHas cModa.

KapOonunbHble COETUHEHHS — albIETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpyImIbl. ['OMoiorndyeckue psijpl ajibJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3HuecKue CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  @JIbJETUAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJAern0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE allbJETHI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoOMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX TMpEAETbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus ASTepuPUKALNMU, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO pajauKaia.
Oco0OEHHOCTH CBOMCTB MYpaBbMHOM KUCHOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HEMPEACNbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAS, OJICMHOBAS, JUHOJEBAS,
JUHONIeH08as KUcaoThl. CrocoObl MOTyUYeHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1esnoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENbHbBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JEHCTBHE.

OO61mas xapakrepuctuka yrieBoaoB. Kinaccudukaius yrieBogos (MOHO-, Tu-
U rnoJucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTO3a, rajgakrosa, pubosa,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIMU C YYACTUEM CIIMPTOBBIX U AJIbIAETUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TrOKO3bI, €€
3HAYEHUE B JKU3HEICATEIbHOCTH OpraHu3ma. J(ucaxapuiabl: caxapo3a, MajgbT03a U
JakTo3a. BoccraHaBnMBaMME U HEBOCCTAHABIMBAOIINE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmadn,
INIMKOT€H M 1eiunoio3a. CTpoeHue MaKpOMOJEKYJ Kpaxmalla, IJIMKOT€Ha H
HEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JI03bl. XHUMHYECKHE
CBOWCTBA KpaxMmalla: TMJpOJIN3, KaYEeCTBEHHAs peakuus C HOJOM. XHUMHUYECKHE
CBOMCTBa IIEJUTIONO3bI: THIPOJINU3, MOJydeHHe >PUpoB 1eono3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIepUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUsI BEUIECTB M HUX MPEBpAICHUMN:
PacTBOPUMOCTbD PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBAECTHJ HA PACKAJEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUAOM
muammuacepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus rawnepuHa
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBAa PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneicreue
KpaxMaJia ¢ MOJIOM, PEIICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
dbenonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE 3DUPBD).

A3oTcoaep:xaliue OpraHu4ecKue coeJUHEeHH .

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHE; TIEepBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTHUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBAE NMEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEICTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsiHUE TPYNI aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWwiMHA. KadecTBeHHBbIe peakiuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI W TpuMeHeHue amudaTtudeckux amuHoB. [lomydeHue aHunIWMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepus. OTAeNbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKMCIOT.
XYWMHYECKNE CBOWCTBA AaMHHOKHCIOT KakK aM(OTEpHBIX  OPTaHHUYECKHUX
COCIMHECHHM, pEeaKIusl TMOJIUKOHACHCAINN, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOIW3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIINU Ha OCIKH.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIe, JCHATypalusi OCJKOB NpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIleHWe SKCIHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUe COEIMHEHUS u «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUW.

BricokOMOJIeKYISIPHbIE COeIUHEHMS.

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUH, CPEIHSS MOJEKYISpHAs



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUA —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie Mmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPONUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOIUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJIMdTUIICHTEpePTasar). Y TUin3anus u nepepadoTka MiacTUKa.

DnacTomepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN ) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
3IIEKTPONPOBOIALINE MOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKoOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekynsspHOW (QOpMYSbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JI€MEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00BEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMyJIbI
OpraHUYECKOTO BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB HWJIM CIIOCOOOB
NOJIyYeHUsI, ONpe/eNieHue JOJM BBIXOJA MPOJYKTa PEAKIUU OT TEOPETUYECKU
BO3MOYHOTO.

MexnpenMeTHBIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce OCYIECTBIsIETCA 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATHH, TaKk M TOHSATUM, MPHUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYy4YHbIE TIOHATUA: SIBICHUE, HAYYHBIA (haKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukamus, HaOIIOJIEHUE, H3MEpEHUeE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKya,
HHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHHUS, CKOPOCTh, DHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,



dorocuHTEe3, NbIXaHUE, OCNKW, VYIJICBOIbI, JXUPBI, HYKIEHHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOIAYKTHI, OCHOBBI pAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJTACC

OBIIIAS N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTroMHBIX siaep. XUMudeckuid anemeHTt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudpukaius XuMUYeCKUX 3JIEMEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIly aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIlii HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
JI.1. MengaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproandeckoil CUCTEMBI
XAMHYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM M IepuoAaM. 3HayeHue
nepuoauueckoro 3akona /.M. Menpneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJECHTHAs, WOHHAaf,
MeTayuimdeckas. MexaHu3mMbl 00pa30oBaHUS KOBAJICHTHOW CBs3U: OOMEHHBIA W
JOHOPHO-aKLENTOPHBIN. DHEPrusl U AJIMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CBs3b.
MexMOoNEKyJISIPHbIE B3aUMOAEHCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEAHMHEHUM.
[loHATHE O KOOPAUHAMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  THIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs] KOHIIEHTPAIMH PaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauus. Hacelmennsie n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOpraHUYECKUX BellecTB. TpuBHUaIbHbIC
HAa3BaHMs OTIAEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakivii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHHUS! MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
DHEPTUU MPU XUMHUYECKUX peakuusix. TemnoBble 3((PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHNS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHBbIX (DaKTOPOB.
['oMoOreHHbI€ 1 reTeporeHHsle peakuuu. Katanus n katanu3aTopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTr0 paBHOBecHs. (DaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJIECHNE U KOHIIEHTPALMX BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Dnektponutuueckas auccoryanus. CuibHble U CJIa0ble  JIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpaibHAasd,
niesioyHasi. Bomoponneiii nmokaszarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxueiilye OKHCIUTENTW W BOCCTAHOBHUTENU. MeTOa 53JIEKTPOHHOTO OanaHca.
DNEeKTpOJIN3 pacTBOPOB U PaCIlJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3oKEeHHEe TNEPOKCHIAa BOAOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHUe
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMUSHUS PAZTUUHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckasi xXumusi.

[lonoxxenne HemeTtamioB B Ilepuogmyeckoid CUCTEME  XUMHUUYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJTIOTPOIUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOa, CEphl,
docdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIJaMH W HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONydeHUs, GU3NYECKue U
XMMHUYECKHE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHeWMe KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIJIEHHBIE CIIOCOOBI MOTYyYEHHUs
rajioreHoB. [I[puMeHeHre rajloreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHbIE ¥ NMPOMBINIIEHHBIE CIIOCOOBI TOYICHUS
kuciopoaa. @u3NUecKue U XMMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAe, CIOCOObI MOJy4YEHUS, (PU3HUECKHE WU
xummuyeckue cBoicta. CepoBogopona, cynbuasl. Oxcupn cepbi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CcepHOU KUCIOTHL. [IpruMeHenune cepol U €€ COeTMHEHHM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MOJy4YeHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UYIECKUE U
xumuueckue cBorictBa. Dochuasl u ¢ochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yIoOpeHusl.

Yrnepon, HaxoXIAeHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIU(PHUKAIUU.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciotra u eé
coJId. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEIUHEHNN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3n4ecKkue u
xummudeckue cporcta. Oxcupn kpeMHus(IV), kpemMHueBas KHUCIOTa, CHIJIUKATHI
[IpumeHeHne KpeMHUS U ero coennHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeEMe XMMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHsS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnueckue cBolicTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN psAl HampsbDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAITYPrus,
anekrpometaiutyprusi. [lonartue o koppo3uu metayuioB. CrnocoObl 3aluThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeramioB [A-rpynnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHTOoB. Hartpwii u kamuii: momydeHue, Qusudeckue w
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoandeckolt cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMil: mosydeHue, (U3MYEeCKue u
XUMHAYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTtrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



AmoMHUHWI: TTOTy4YeHne, GU3NIECKre M XUMUIECKUE CBOMCTBA, TPUMEHEHNE
IPOCTOTO BEIIEeCTBA W €ro coenvHeHud. AmQoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI AIFOMUHUSI.

OO6miass  XapakTepucTHKa MeTauioB MoOouHblx mnoarpynn  (b-rpymm)
[leprognyeckoi CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

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

@u3znueckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). IlepmManranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcubl U conu xkeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUe xene3a
U €ro CIUIABOB.

du3nyecKkne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUN.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHUIA [IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[puMeHeHune
LIMHKA U €r0 COCINHECHUI.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpPeHHe cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOPAMH KHCIOT U
1ie04Yed, KaueCTBEHHbIE PEAKI[MM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJUIOB, B3aMMOJEHUCTBUE THUIAPOKCUIOB AOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 N0 TEMaM
«T"anorensl», «Cepa u €€ coeauHeHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTaibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJAax II03HAHWA W METOJOJOTHM HAYYHOTO MCCIEAOBAHUS.
HayuHble MpuHIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIMIECTB (HA MpUMEpEe MPOU3BOJICTBA AaMMHAKA,
CEpPHOU KHUCIOTHI, MeTaHoa). [IpombIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMMUYECKOE 3arpsi3HCHUE OKPYKAIOLIEW CpPeAbl M €ro IMOCIEACTBHUA.
Ponb xumun B oGecriedeHuu I3HEPreTHIecKoil 0€30MacHOCTH.

Xumusgs MW 3I0pOBbe UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHEI.



XWMHS TAIIA: OCHOBHBIE KOMITOHEHTHI, MHIIEBbIC H00aBKU. Poib xumun B
obecreueHny MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. bertoBas xumms. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUSl MpenaparoB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

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

XUMHS B CEIBCKOM X03siicTBe. OpraHndyecKkue U MUHEpaibHbIe YA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351ekTpoHukd. HanoTexHonoruu.

Pacuérnblie 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEIECTB,
Macchl (00BbEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIUU, €CIH OJIHO U3
BCIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cClIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B pPacTBOpEe, MOJIM BBIXOAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  HM3yYyeHUH OOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
001X €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, MPUHATHIX B OTJEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mume ecTeCTBEeHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOANIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3NYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusM, 3KOcCUcTeMa, OMocdepa, MeTaboIu3M, MaKpO-
Y MUKPODJIEMEHTBI, O€JIKH, KUPHI, YTIEBObl, HYKICUHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC MTOPOJIBI, TOJIC3HBIE MCKOMAEMBbIE, TOILIUBO,
peCypcHhl.

TexHonorus: XUMUYECKasi MTPOMBIILIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIILICHHOCTD,
dbapmarneBTHUYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX



npermaparoB, IMMPOU3BOJACTBO KOHCTPYKHOHMOHHBIX MATCPHAIIOB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMucs POCCUUCKOW TpakIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTA U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroHIMXCsl PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBUJaMHU U HOPMaMu T[OBEJEHHUS;, HaJIU4He
IPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JIndHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD)»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTNBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAEeSTENbHOCTU
oOyyJarouuxcs B Ipolecce peaim3ali o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IIpeaMeTa «XHUMHUSD  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpoliecce peanusaiui o0pa3oBaTebHON AESITENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIIOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

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

CIIOCOOHOCTH TMOHMMATh M MPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU e TEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOAUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUJIOKEHUSI XHWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAYKHW €CThb pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJIEHNH, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeca U TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU M MOCIEIYIOIIEM
aHaim3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NMOHMMAaHUSA [EHHOCTEeH 3I0poBOro u Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOrofieHusT TpaBWJI OE30MAaCHOTO OOpalleHUs] ¢ BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JEATEIBHOCTH;

NMOHMMAaHUSA [[EHHOCTH TIPaBWJI HWHAMBHIYyAIbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIeI0BaTEIbCKOM
JeSTEIIbHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW W  JPYrHMX BHIAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COIMATTbHOW HAIPABIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3TUIHOTO PO/Ia, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHHUS K TPYLy, JIOASIM TPyia U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY UWHAMBHUAYAJIbHOH TpPaeKTOPHUH
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCOO0Pa3HOT0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHMS KU3HH Ha 3eMIIe;

MOHMMAaHUS TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON Cpeibl;



OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIB30BAHMS JOCTIDKCHMM XUMUU AJIs
peleHns BONpOCOB PalMOHAIIBHOTO NPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
OPUPOIHON cpele, YMEHHsS IMPOTrHO3UMPOBATh HEOJIArONMpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATH HUX;

HaJMYusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OILECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBHJIM3ALMK: B €€ T'yMAaHUCTUYECKOM HAINpaBJIEHHOCTH M BaXXHOM pPOJIU B
CO3MaHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTYyphl, B PELUICHUH TJI0OATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHENIHOTO TPYy/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO 4JIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHONW TIPAaMOTHOCTH: TIIOHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aemMble 3HaHUS JJI aHAJIu3a U OOBSCHEHUS SBJICHHUIM OKPYXKAIOIIEro Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS JaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MerarnpeamMeTHbIe pe3yJbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydarolMXcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTEMAa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIIeI0BaHNE, HAOMIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yYHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOM
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYarOIIUXCS;
CIOCOOHOCTh 00yYaromuxcst MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
NEUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIZICNIATh XapaKTEPHbIC MPU3HAKA TOHITHI W yCTaHABJIMBATH WX B3aWMMOCBS3b,
WCITOJIP30BATh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpPATh OCHOBAaHHUA M KPUTEpPUM JJs1 KJIacCU(PUKALMKM BEIIECTB U
XUMUYECKUX PEaKIUii;

yCTaHABINBATh TMPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKAY HM3yd4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaACCYXKIeHUs (MHIAYKTUBHBIC, JI€yKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU M MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS WCIIOIh3yeMbIe B XUMHH CUMBOJUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass QopMyna, ypaBHEHHUE XHMHUYECKOU



peaknuy — TPU PENIeHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS /ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB U XWMHUUYECKHX
pEeaKUunii;

dbopMyIMpOBAThH MENU U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSATENIBHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI IS (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYEHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoliecca, CaMOCTOSITENIbHO MMPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBIISATH 0OOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NEeATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX uWH(OpManuu (Hay4IHO-
NoMmyJsipHas JIUTEparypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HopM
IPE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOope wuHOpPMALMKM, HEOOXOAUMOW Uil BBIMOJHEHHS Y4eOHBIX 3ajad
onpeneEHHOrO THUIIA,

npuoOpeTaTh OMBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOWpATh  ONTUMAaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMen: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAIHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1elCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8€MOI>1 TEMBI B XOJ€ AUAIOora W/ M
AUCKYCCHH, BELICKA3bIBATh UICH, (I)OpMYJ'II/IpOBaTL CBOH IPCIJIOKCHUA
OTHOCHUTCIJIbHO BBIITIOJITHCHH A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIAaTh C MpE3CHTAIMEH pe3yIbTaTOB ITO3HABATCIBHOW JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHHKAMU TPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BEIISCTB, peaau3allii y9eOHOTO POeKTa, U (OPMYITHPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1€ 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISTH CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, OMpefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpejiaraeMblii  aJrOpuT™M JEHCTBUH IpH
BBITMIOJIHEHUHM Y4YeOHBIX U HCCIENIOBAaTEIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONMY4YeHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATh CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHaM3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJIEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKIIIOYAIOT CHELMPUUECKHE
JUIs y4eOHOTOo npeaMeTa « XUMHUsD HaydHbIE 3HAHHS, YMEHUSI U CIIOCOOBI AeMCTBHIA
[0 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JACSITEILHOCTU
[0 TMOJYYEHHI0 HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IMYHbBIX Y4E€OHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
W3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPAKAKOT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUI: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK U €€ pojiu B 00ECHEYEHUU YCTONYMBOIO
pa3BUTHUS YEIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPreTUUECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIUITMHBI, CO3JJaHUHA HOBBIX MATEPHAIIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoHAIILHOTO
PUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOIIEH KyJIbTYyphI
4eJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojiouka aroma, s-, p-, d-aToMHbIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAM3alMs aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, yHKIIMOHATbHAS
Tpymia, paaukad, CTPYKTYpHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), M30MEpbl, TOMOJIOTMYECKHI psi, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKHE COCTUHEHHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHCHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalIEHUs] DHEPruM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3IK XUMHUW, MHPOBO33PCHUECKHE 3HAHMWS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SBJICHHUIA, MPECTABICHUS
0 MeEXaHU3MaX XHMHUYECKUX pEaKlud, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbIi 3ddekTol, opreHTanThl | u 11 pona);
(baKkTOIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYyYEHWU U OE30MacCHOM
WCIIOJIb30BAHUN BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOM3BOJICTBA (HA MpUMEpPE MIPOU3BOICTBA METAHOIIA, TEPEepadOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBIC NMPU3HAKU TOHSITHH,
yCTaHABIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TPH
OTIMCaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYUIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTABJICHUS MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI,



M3rOTaBIMBATh MOJEIIA MOJIEKYJI OPTaHUYECKHX BELIECTB ISl WIUTFOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIE)KHOCTh M3YYECHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACCy/Tpynne COEAUHEHUH, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIAEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIEH, TOJIYOJ, INIMLEPUH,
ATWICHIJIMKOIb, (eHOoN, (opManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACJIOTA, CTEAPUHOBAsI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
[JIMLMH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWUJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpYyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpTraHUYECKUX COCJAMHEHUSX (KOBAJEHTHAsT W HWOHHAasi CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKA/IUECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJEIHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yrieBOAOB (MOHO-, AM- W TOJIMCAXapHJIOB),
WUIKOCTPUPOBATh ~ TE€HETUYECKYHD  CBSI3b  MEXAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKMX PEAKLHMI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATh HA KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KpPaTHOCTH U THIIa KOBAJIEHTHOU CBSI3U (G- U M-CBA3M), B3aUMHOIO BJIMSHHS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceipbsi  (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEepepadOTKU;

c(OpMUPOBAHHOCTh BJIAJIEHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HAHHS — HAONIOIEHNUHU, U3MEPEHUHU, MOJIECTUPOBAHUH, IKCIIEPUMEHTE
(pea’bHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD YMEHUS IPUMEHSITh OCHOBHBIE onepauuu
MBICIIUTENILHON JESTENbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alMI0, BBISIBJICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4YEeHUSs
CBOWCTB BEIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATHUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee OCO3HAaHHOTO MOHUMAaHUSl CYIIHOCTH MATEpUAJbHOTO E€JUHCTBA MHUPA,
WCIIOJIP30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS WU
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOPMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKUUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKIACHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TIO3WIUNA  DKOJIOTUYECKOHW  O€30MmacHOCTH  TIOCHEACTBUS  OBITOBOW U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJb30BATh MOJIYYEHHbIE 3HAHUS VISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYAIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB U
KHCJIOPOACOICPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM IIPABUII
0e30macHOro OOpallleHus ¢ BeEIIeCTBAaMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyIMpoBaTh I€Nh HWCCIACAOBAHUS, MPEACTABISATh B Pa3nudHON (popme
pEe3yAbTaThl SKCIEPUMEHTA, AHATTM3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJr0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKalolllen
IIPUPOHOMU CPEIbl U NTOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOrO JEHCTBUS HAa KUBbIE OpPraHU3MBbI
ONPENEIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbIci noka3aresns [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 Pa3MYHBbIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBoM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOW 3aa9ei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmmass um HeopraHUYecKas
XAMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNA: O MATEpUaTLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHM MPUPOJBI, O MECTE U 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPTEeTHUYCCKOW W MHIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEW KyJbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOTHOU

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

W30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aTOMa, TUOpHWanW3aIus aTOMHBIX OpOuWTanei, WOH,
MOJIEKYJIa, BaJIEHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeTauIn4eckas, BOIOPOJIHAS),
KpUCTAJUTMUECKasl PEIIETKA, XUMUYECKas PEaKIus, pacTBOP, JJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJUTHYCCKAS TUCCOIMAIINS, CTETNEeHb JJIUCCOIUAIINH,
BOJOPOJIHBI TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIIOBOW d]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKInK, XMMHYECKOE PaBHOBECHE;
TEOPHH M 3aKOHBI (TEOPHS DJICKTPOIMTHYCCKOW JTUCCOIUAIINN, TEPUOINYSCKHN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB, 3aKOH COXPaHCHUS U
MIPEBPAIICHHS] SHEPTUH TIPU XUMHUYECKUX PEAKIINAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIKAINIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOSCHWU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYISIPHOM U
HAJMOJICKYJISIPHOM ~ yYPOBHSIX; TIPEICTABIEHUS O MEXaHU3Max XHUMHUYECKHUX
peaknuii, TEPMOAVMHAMUYECKUX W  KHUHETHYECKHX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XMMHUYECKOM DPaBHOBECHH, PAacTBOpPAaxX M AWCICPCHBIX CHCTEMaXx;
(aKTOJOTUYECKHE CBEJCHHUS O CBOWMCTBAX, COCTaBe, IMOJIYYECHUHW U OE301acCHOM
WCIIOJIb30BAHUU BAKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMmMX  HAYYHBIX  NPUHIUIAX  XHMHAYECKOTO
IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMCHUM: BBISABIIATh XapaKTEpPHBbIC MPU3HAKU IOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHITHS TPH
OTIMCAaHUHW HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAaHHOCTh YMEHHUS HCIIOIh30BATh XUMHUYECKYIO CHUMBOJMKY JIJIS
cocTaBieHus (HOpPMyJT BEMIECTB W  ypaBHEHUH  XUMHUYECKUX  PEAKIIHH,
cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMSI ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJMHEHMSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METaUIMuecKas, BOJOPOJAHAs), THUI KPUCTAUNIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTHh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U TUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00Pa30BaHUS KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh  YMEHHUUN:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, WU3MEHEHUIO
CTENEeHEH OKHUCJICHHsSI DJEMEHTOB, OOpAaTHMOCTH, YYAaCTHIO Karaauszatopa |
JPYTHE); CAMOCTOSTEIbHO BHIOUpATh OCHOBAHUS M KPUTEPUHU TS KilacCu(UKaIMK
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAMYECKOro 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl MMOHSITUSI
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO30OYXKIEHHOE HHEPTETUYECKUE COCTOSIHHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUNW 10 mnepuomaM U rpynnaMm Ilepuoguueckon cucremsr JI. U.
MeHnpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX pPEAaKUUH; peakuuid HOHHOro OOMEHa NYTEM COCTABJICHHS HX MOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEaKkUuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMS);



chOpMUPOBAHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUS
XAMHUYECKUX PEAKIUU C Y4ETOM KX DHEPr€TUUYECKHX XapPaKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pEaKIUd B 3aBUCHUMOCTA OT Pa3JIUYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jencTBuil (mpuniui Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeKAIKE 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-TI0JIb3A;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMOICHNE, W3MEPEHHE, MOJEINPOBAHUE,
AKCTIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTATIBHOM UCCJIEJOBAHUU BEIIECTB
U s OOBSICHEHUS XHUMHUYECKUX SBJICHHH, HWMEIOIMHUX MECTO B TMPUPOJE,
MMPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U B MIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHSTUAMHU U TIPEJCTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTepPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUS;
Macchl BEIIECTBAa WJIM 00BEMA ras3a Mo M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Ui 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKI[MU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKkuuu; 3HAYEHUs] BOJOPOJHOTO MOKA3aTeNisi paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJMUYECTBA BEISCTBA)
MPOAYKTA PEAKIMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPE/ICIEHHON MacCOBOM J0Jield PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); NIOJM BBIXOAA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSTENBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIEpUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOro  oOMeHa,
MOJATBEPKACHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACTICHUE
CpelIbl PacTBOPOB BEIIECTB C MOMONIBIO HWHIMKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PpEaKIMu, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afad 1o Temam «Mertame»y u  «Hemeramisy) ¢
coOJIIoZIeHneM MpaBui 0€30MacHOro oOpaleHus C BellecTBaMU U JIabOpaTOPHBIM
obopynoBanueMm, GOpPMYJIHpPOBaTH 1I€JIb  HMCCIEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3ybTaThl SKCIEPUMEHTa, aHAJU3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTD;



c(hopMUPOBAaHHOCTHh YMEHUI: COOJI0IaTh TTpaBUJIa MOJb30BAHUS XUMHIECKOM
nocynoi u jabopaTopHbIM O0OpyJZOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBUU C HWHCTPYKIIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHUX
OTBITOB, HKOJOTHYECKU 1eJIeCO00pa3HOTO TMOBEAEHUS B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHON
Cpenbl W JIOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHsA, OCO3HABATh OMNACHOCTH
TOKCUYECKOI'0 JICUCTBUSI HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopManuu, UHTEepHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUYECKYIO0 WH(]OpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBUU C MOCTABJIEHHON yueOHOU 3a1auei.
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IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOPasi BKJIIOYAECT:

1.1

OCHOBOTIOJIAraolue MOHATUS (XUMHYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aTroma, HOH, MOJIEKyJa,
BAJICHTHOCTH, ANIEKTPOOTPHUIIATEIILHOCTb, CTETEeHb OKHCIICHHS,
XUMHUYECKass CBS3b (G- U T-CBSI3b, KpaTHBIC CBSI3M), THOpHUIM3AIUS
aTOMHBIX oOpOuTasell, KpHCTaNIM4ecKass pemeéTka, MOjb, MOJSIpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIPATHI, YIIIEPOIHBIH
CKeJleT, (YHKIMOHaJbHAsl TpyIMMa, paguKai, H30Mepbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpYKTypHas,  TeoMmeTpuueckas  (umc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUN psA, TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCIIOPOJI- U a30TCOJEpIKAIIUe COECTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BemecTBa (yrieBObI, JKUPHI, OCTKH), MOHOMED, MOJTHMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHECHNUS, KPEKUHT, pUGOPMHHT, THITHI
XUMUYECKHX PpEeaKIuil (OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
SHAOTEPMHUYECKHE, PEaKIIMM HOHHOTO OOMEHa, TOMO- U Te€TE€pPOreHHbIE,
oOpaTuMble ¥ HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOIMTUYECKAsE JUCCOIMALUS, CTENEHb AUCCOLMAINH, OKUCINUTED,
BOCCTQHOBUTENIb,  DJIEKTPOJIU3, CKOPOCTh XHUMHUYECKOM  peaKIuu,

XUMHUYECKOE PABHOBECHE)

1.2

TeOpI/II/I N 3aKOHBbI (TeOpI/IH XUMHUYECCKOT'O CTpOGHI/ISI OpI‘aHI/I‘IeCKI/IX
BemecTB A.M. bytiepoBa, Teopusi 3JIEKTPOJUTUYECKON IHCCOIMALNH,
[Tepuonnueckuit 3axoH .M. MenneneeBa, 3aKOH COXPaHEHHsI MAcCChI),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUHU, MHPOBO33PEHUECKHUE
3HaHHUA, JCKAINMC 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

MMpEaACTaBICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOAUHAMHUYCCKUX )48 KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX nux




MPOTCKAHUSA, O XUMHWYCCKOM PAaBHOBCCHUH, NUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUSA O CBOﬁCTBaX, COCTaBEC, IIOJYUCHHUHU U
0e30ImacHOM HCIIOJIBb30BaHNU Ba)KHEHIITHX HCOPTaHUYCCKUX n
OpraHn4YCcCKUX BCHICCTB B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIO0BCKAa

1.5

o0uiyie HaydHble NMPUHIUIBI XMMHUYECKOTO MPOU3BOJACTBA (Ha mMpuMepe
MIPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHakKa, MeTaHoja, IMepepadoTKH

HeTH)

CdopmupoBaHHOCTH YMEHUIA BHISBIISTH:

2.1

XapakTepHble TMPU3HAKKM ¥  B3aMMOCBA3b HW3YYCHHBIX IOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX IPEBPALLECHUN

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHUM C MOHSTHSAMHU U TPEACTABICHHUSIMU
JIPYTUX TPEAMETOB sl 00Jiee OCO3HAHHOTO TMOHUMAHUSA M OOBSICHEHUS

CYUTHOCTH MaTepuaibHOrO €MHCTBA MUpA

ChopmMupoBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HaAaUMCHOBAaHUsA XHWMHYCCKHX COCI[I/IHGHI/Iﬁ MCXKAYHApOAHOIro COmo3a
TGOpGTH‘IGCKOﬁ u anKnaleoﬁ XAMHU W TpPUBUAJIIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJaCCaM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMUYECKYI0 CHUMBOJHKY JUISI COCTAaBICHHMS (OPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX ) (pOPMYJT OpraHUYECKHX BEIIECTB

CdopMUpOBaHHOCTH YMEHHS KIIACCU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BEHICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHs H

KPUTEPHU IS KJTAaCCU(PUKAIINY N3Yy4aeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU IS KITACCU(PUKAIIMN N3Yy4aeMbIX XUMUYECKHX 00BEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBY PEarupyroluXx BEIIECTB,
TeroBoMy 3(PQeKkTy peaknuu, W3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaaru3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSHHHM) ¥ HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ileprnonnueckoit cuctemsr . 1.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJ'H:?)YSI IIOHATHUA S-, pP-s

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHH




CchopMupoBaHHOCTh yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMbIX UMM COCIWHEHHH IO

nepuojaM U rpymmnam

ChopMUpOBaHHOCTh YMEHHSI COCTAaBJIATH YPaBHEHUS XHMHYECKUX

peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I IMOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

7.2

YpaBHEHUSI pEaKIUi pa3IWYHBIX TUIIOB; IOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peakliii HOHHOTO 0OMEHa, YUUTHIBas YCIOBHUS, PU KOTOPBIX

OTHU p€aKU UAYT 10 KOHIA

7.3

peaknuii THUAPOIHM3a, PEaKIMii KOMIUIEKCOOOpa3oBaHUs (HAa MpUMEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMS)

CdhopmupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIOCOOHOCTH OPraHMYECKHUX COCOUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3M (G- U T-CBSA3M), B3aUMHOTO BIIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaX, a TaKXKe OT OCOOCHHOCTEH peanu3aiiy pa3IundHbIX

MEXaHU3MOB MPOTEKaHMsI peaKLuit

8.2

XapaKTCPHBIC XHWMUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIUCAMU YPAaBHEHUM XUMUYECKUX PEAKLIUN

ChopmupoBaHHOCTE YMEHHS XapaKTEPH30BaTh COCTAaB U BaKHEHUIIHE
CBOMCTBa BENIECTB, MPUHAICKAIIUX K ONPENEIEHHBIM KiaccaM |
TpyIIaM COeTUHEHUH (ITPOCThIE BEIIECTBA, OKCHJIBI, THIPOKCHUIBI, COJIH;
YTJIEBOJIOPOIBI, POCTHIC YPUPHI, CIIUPTHI, (PEHOJIBI, ATbJACTU/IBI, KETOHBI,
KapOOHOBBIC KHUCIJIOTBI, CIOXKHBIC A(QUPBI, KHUPHI, YTIEBOJBI, AMHHBI,

aAMUHOKHCIIOTBI, OETKH)

10

ChopMupOBaHHOCTh YMEHHUSI TPOBOAMUTH PACUETHl MO XUMHUYECKUM
dbopMynaM M ypaBHEHHSIM XMMUYECKHX PEaKIHi C HCHOJIb30BAHUEM

(U3UIECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CIIH OJTHO
M3 UCXO/IHBIX BEIECTB JTAaHO B BUE PACcTBOpA C ONPEACIEHHON MacCOBOM

J0JIEH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MM 00BEMHOM J10J1H, BBIXO/1a MMPOJAYKTA PEaKIIUU

10.3

TEIUIOBOTO P QeKTa peakui

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

M0 HaXOXKICHUIO XUMUYECKOU (POpPMYITBI BElIecTBa




11

Bnanenue cucreMoil 3HaHM O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE NMPUMEHSTh
ATU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB U A
OOBSCHCHHUS XHUMHUYECKUX SIBJICHHMA, HMMEIONIUX MECTO B TMPHUPOJIE,

HpaKTHHGCKOﬁ ACATCIIbHOCTH YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHATh (MCIOJB30BaTh) 3HAHUS O
COCTaB€ W CBOWCTBAaX BEIIECTB Ul DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XHMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHMUSA BO3MOKHOCTEH HX OCYILIECTBIICHUS;
CHCTEMHbIE XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; s HPUHATUA

IPaMOTHBIX PEIIeHUH MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHEH

13

CchopMupoBaHHOCTh YMEHHUS IUIAHUPOBATH M TPOBOAUTH XUMHUYECKUIH
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBCHHBIC pEAKIHUU  YIJIICBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOICOICPIKAIIMX OPTaHUMUYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIOJICHHEM IPAaBHII
O0e3zomacHOro  oOpamieHWsi ¢  BeImeCTBaMH W J1aOOpaTOpHBIM
obopynoBanueM; (HOpMYITHPOBATH IENIM UCCIICTOBAHMS; TIPEICTABISTH B
pa3nu4HOi  (opme pe3ydabTaThl dAKCICPUMEHTA, AaHAIU3HPOBATh U

OILICHUBATh UX NOCTOBEPHOCTH

14

ChopMUpoBaHHOCTH YMEHHSI OCYIIECTBISITH IEICHANPABICHHBIA MOMCK
XUMHUYECKON WH(OPMAIIUK B PA3IUYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeACcTBa MacCOBOM MH(oOpMaIuu, ceTh MIHTepHeT 1
Apyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmanuio,
nepepabaThiBaTh €€ W MCHOJb30BaThb B COOTBETCTBUHM C ITOCTABICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCTH ~ yMEHHUSI  MPOrHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh MH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OEe30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TMPOU3BOJCTBEHHON JESITEIHHOCTH YEIOBEKA,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUI
OCO3HaBaTb  OMACHOCTb  BO3JEHCTBUSI HA  JKMBBIE  OpPraHU3MBI
OTpeNIeIEHHBIX BEIIECTB, IOHMMAs CMBICI T[IOKa3aTels MpeaeinbHOM
JOMyCTUMOW KOHIICHTpAIlUM, W TOACHATH HAa MpPUMEpax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEITHOTO BO3JIECHCTBUS HA OpraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O XUMHUH

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

TGOPGTH‘IGCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemniectBa. CoBpeMeHHasi MOJEIb CTPOEHUsI aToMma. Pacnpenenenue
ANIEKTPOHOB IO JHEpreTHueckuM ypoBHAM. Kitaccupukanus XuMHUYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

[lepuonnueckas cucrema xumuuyeckux odsemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUsS] CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU 10
nepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

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

1.3

BanenTHOCTB. DneKTpoOTpULIATENBbHOCTD. CTENEHb OKUCIIEHUS

1.4

Bunbsr xuMudeckoli CBs3M (KOBaJIeHTHAs, MOHHAS, METAJNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJEKYISIpHBIC B3auMOIeicTBU. BemecTra
MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTpO€HUs. THMbl KPUCTALTMYECKUX

peiméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN

1.5

XuMmuueckas peaxkuus. Knaccudukamms XUMHUYECKUX peakuuii B

HEOPraHUYeCKOU U OPraHUYECKON XMMUU. 3aKOH COXPAHEHHS MacChl BEILIECTB

1.6

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnoBbie 3¢ HeKTh XMMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS

1.8

OOpatumble peakuuu. XuMHU4Yeckoe paBHOBecue. DakTopbl, BIMIOIINE Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.9

DnexTponuTuueckas auccoruanus. CuibHble U crnabbie smekTponuTsl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHCNas, HeWTpanpHas, IienoyHas. CreneHb

nucconuanu. Peaknuu HOHHOT0 0OMeHa

1.10

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

pactBopa

CriocoObI BbIpaskeHUsI KOHIIEHTPALMK PACTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpanus. HachlllleHHble W HEHACHIIICHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OKMCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIE pCaKkmuu. HOBQI[GHI/IG BCIICCTB B Cpclax C

pa3HbIM 3HaueHueM pH. MeTtobl anekTpoHHOro OanaHca




1.13

DNEKTPOIN3 PAaCTBOPOB U PaCILIABOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUHU

2.1

Knaccugukanus HeopraHnueckux coeuHeHnil. HoMeHkaTypa HeopraHu4eckux

BEILIECTB

2.2

XUMHUYECKHUE CBOWCTBA BAKHEUIINX METAUIOB (HATPUH, Kalui, KabIUi,
MarHui, aJlOMUHUN, ITUHK, XPOM, KeJIe30, MelIb) U uX coeauHeHuit. OOmue

CITOCOOBI IMOJIYYCHH MCTAJIJIOB

23

XVWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTCHOB, CEpPBI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COEAUHEHUW  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUMN )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIJICIKAIINX K PaA3JIMYHBIM

Kj1accaM

2.5

#HHPartH## nenTrUKaMs HEOPTraHUUECKUX coenHeHn. KauecTBeHHbBIE

pPCaKkuu Ha HCOPraHNYCCKUC BCUICCTBA U MOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITIOJIOXKCHUA TCOpHUU XUMHWYCCKOI'O CTPOCHUA OpraHu4CCKUux
coequHennii A.M. BytiepoBa. YTriepoaHblil CKEIET OpPraHU4eCKOW MOJICKYJIBI.
KpaTtHOCTh XUMHUYECKON CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIUIN
opOuTaneii aToMOB yriepoja. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO

ctpoeHus Mosuekyin. ['omonoru. I'omonornueckuii psan. Mzomepus u nzoMepsl

3.2

[lonatue o  ¢yHkuuoHanpHOW  rpynme.  OpueHTanuoHHBIE  3(PQEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccudukanuum oOpraHuYeckux BemiecTB. Homenkmartypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) W TpUBHUAJIbHBIE Ha3BaHUS

BaKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BECIICCTB

3.4

CBoOOAHOpAUKAIBHBIH W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHEe O

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

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHMHI, Hu3oMmepuszanus, ropenue. Ilomyuenue
ankaHoB. lluxnoankanel. Crneun¢puka CBONCTB IMKJIOATKAHOB C MaJlbIM

pasMepoM IukIa. Peakiuu mprcoeIMHEeHNs ¥ PaJUKaTIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMHYECKUE CBOMCTBA: peaklUU MPHUCOECIUHEHHs (TaJOreHUpPOBAHUE,
TUIPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCICHUS U
nonuMepuzaui. [IpomeblieHHble M J1a0OpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJkagueHbl. XMMHUYECKHE CBOWMCTBAa AQJIKaJUEHOB: PEAKIUMU MPUCOCTUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHMs M noiaumepuszanuu. IlomyueHue




AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJlOTeHHUPOBAHUE,
THAPUPOBAHUE, TUIpATAIWs, THIPOTAIIOTEHUPOBAaHUE) KaK CIOco0 MOydeHus
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JUIS CBApKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie aliCTUJICHa

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30J1a: peakIUu  AJIEKTPO(PHIBHOTO
3aMeIIeHus, TPHUCOSAWHEHHs (TMIpPUpPOBaHUE, TaJoreHHpoBaHue). Peaxius
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Tomyousa. [lomydenue OeHzoua.
OcoOEHHOCTH XWMHYECKHX CBOWCTB cTHposa. [lommmepusaius cTupoa.

CriocoOsl MosTydyeHus U IpUMEHEHUE apOMaTHYECKUX YIIIEBOA0POIOB

3.10

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHMMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCO0  YCTaHOBJCHHUS  HaJU4Ud
THAPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAaMH  KaKk  CIOCO0  IMOJYYEeHHUS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropeHus.
[lonydyenue »oTaHoONa: peakuuss OpOXKEHHS TUIIOKO3bl, TUApATallus HSTUJICHA.
OTUJICHIJINKOIb U TIWLEPUH KaK MPeICTaBUTENH TMPEAETbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

®denon. XuMUYecKHe CBOWCTBa (heHoNa (peakiuu ¢ HaTpueM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenue penona

3.12

AJIB,Z[@I‘I/I,Z[BI. XHUMHUYECKHE CBOMCTBA MNPCACIIbHBIX AJIbACTUAOB: THUAPUPOBAHUC,
KAueCTBEHHBIC PEAKIUU Ha KapOOHWIBHYIO TPYMIy (peakuus «cepeOpsHoro
3epkana», B3aumoaeicTeue ¢ ruapokcuaoM menu (II). Tlomydenue mpeneabHBIX
abJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aueTwieHa. AIIeTOH Kak

npeaACTAaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKku OKUCIICHUA all€TOHA

3.13

KapOoHOBBIE KHCIOTHI. XWMHYECKHE CBOMCTBA TMPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBONCTB MypaBbUHOW KUCIIOTHI.
HOHY‘-IGHI/IG Hp@I[GJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
QIKAHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, aJbJIETHAOB. Briciiue mpenenbHbe U

HCMIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxnsie 3hupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX A()HUPOB.
OOparuMocTh peakiuu sTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(PHPOB B
NUIIEBOM M map(roMepHON HPOMBIINIICHHOCTH. JKUpPBI Kak CIOKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKUCICHUE. [HWApONM3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BBICHINX Kap6OHOBI:IX KHUCIOT

3.15

XUMHYECKHUE CBOMCTBA TIJIIOKO3Bl: PpEAaKUUU C Yy4aCTUEM CIHMPTOBBIX H




aJIBJICTUAHOM TPYNI M MOJIOUHOKHCTIoe OposkeHue. [IpuMeHeHHe TIOKO3bI, €€
3HAUEHUE B KU3HEIEATEIBHOCTH OpraHusma. Jlucaxapuasl: caxapos3a, MajabTO3a.
BoccranaBnuBamoomue u  HEBOCCTaHaBIMBAIOIIME aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, IJIMKOreHa W ILeiUntoso3bl. Pusnueckue CBOHCTBA KpaxMmaia u
LEJUTI0N03bl.  XMUMHMUYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakuus ¢ MOJOM. XHMHUYECKHE CBOMCTBA LEJUIIONO3bL: THUAPOJIN3, MOJTyYCHHE
a¢upoB 1eTrONO3bl.  [loHsAITHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYe€CKHUE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuus TOpeHHs. AHUIUH KakK MpEACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHUYECKHE CBOWMCTBA aHWJIMHA: B3aUMOJCUCTBHE C KHUCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lonmydeHue aMMHOB QJIKWJIMPOBAHMEM aMMHakKa U

BOCCTaHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMMHOKHCIOTBI U O€nKH. AMMHOKHUCIOTHI Kak aM(OTepHble OpraHUYeCcKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasymomue Oenku. XUMHUYeCKHue
CBOMCTBa OEJIKOB: TUIPOJIU3, JCHATYpalUsi, KAUCCTBEHHBIC (LIBETHBIC) PEaKINH

Ha OenKun

3.18

CtpoeHue M CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYISIPHBIX
COEMHEHMI: peakIuy MOoJUMepU3alui U MoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HParH# nenTnukanus opraHmuecKux coeuHeHuil. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCILICCTB

3.20

['enernueckas cBs3p MEKy KJIacCCaMU OPTAaHUYECKUX COCIUHEHUN

XUMUS U )KU3HD

4.1

Xumus B TIOBCeTHEBHOM xku3HU. [IpaBuma OezomacHOl pabOThI C E€AKUMH,

TOpHOYMMHU U TOKCUYHBIMHU BEIICCTBAMU, CPEACTBAMU OBITOBOM XMMHH

4.2

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHsI W SHEPreTUKa: NMPUPOIHBIN W TOMYTHBIH HEePTIHON
ra3bl, IX COCTaB U Hcnoiab3oBanue. CoctaB HeTH u e€ mepepadboTka (MPUPOIHBIC

VCTOYHUKH YTIJIEBOIOPOJIOB)

4.3

XUMHST ¥ DIKOJOTUS. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl U €ro
nocuenctBus. Oxpana rugpocdepsl, TOUYBBI, aTMOchepsl, (GIopsl U GayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTXOMOB M MHOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHEPTHUU

4.4

O6H_II/IC MNpEACTABICHUA O MPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XHUMHYCCKHUX




BelecTB (HAa TMpUMEpe MPOU3BOJACTBA aMMHAaKa, CepHOW KHUCIOTHI). U&pHas u
uBetHas ~ Mmetauryprus.  CTEKs0 UM CWIMKaTHasg  IPOMBIIUICHHOCTb.
[IpombinieHHas  opranuudeckas  xumusa.  CpIpb€ I  OpPraHUYECKOH

IMPOMBIINIJICHHOCTH

HH#Par##H Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMa Ta30B 0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY OHOTO U3 YUAaCTBYIOIINX B PEAKIIUU

BCIICCTB

5.2

#H#HPar#Ht#PacuéTel TemoBoro 3pQexTa peakuuu

53

#H#HPar#t#PacuéTel 00BEMHBIX OTHOLICHHUN T'a30B MPU XUMHUYECKUX PEAKIIMAX

5.4

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

peaKIu, €ClIi OJHO U3 BEIIECTB IaHO B N30BITKE (MMEET MMPUMECH )

5.5

HH#HPar#t#PacuéTel MaccOBOM MM 0OBEMHO 10U BBIXOAA MIPOAYKTA PEAKIHH

OT TCOPETUYCCKHU BO3SMOXKHOI'O

5.6

#H#HPar#t#Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTa PEAKIUH,
€CJIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpPA C OMPEACIEHHON MAacCCOBOM JT0IEH

PacTBOPEHHOIO BELIECTBA

5.7

HH#Par##H#Pacd€Thl ¢ HCTIOJIb30BAaHUEM MOHITUH «MacCOBasi A0JIA», «MOJISIpHAsS

KOHIICHTPALIU», «PACTBOPUMOCTB)»

5.8

###Par###Hax oxx ieHre MOJIeKyIsIpHON (DOPMYJTBI OPraHMYECKOTO BEIIECTBA MO
€ro INIOTHOCTH U MACCOBBIM AO0JIAM 3JICEMCHTOB, BXOAAIIUX B €I'0 COCTAaB, UJIN I10

IIPONYKTaM CTOPaHUs




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus; 10 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepennn B.U. u np.; mox penaxmueit Jlyanna B.B. O6mectBo ¢ orpaHn4eHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocsemenne»

* Xumus; 11 kmacc. yrny6iaennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnyeHHON
O0TBETCTBEHHOCTHIO «JI[PODAY; AkinonepHoe odiectBo «M3aaTenscTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
YyebHo-MeToAnuecKoe 0OecrieueHre MPOIeCCOB MPernogaBaHus XUMUH,
Ouosioruu, (PU3MKU HA YPOBHIX OCHOBHOTO OOIIIETO M CPEIHETO 00IIEero
00pa3oBaHUsl C BKIIOYEHUEM JOMOIHUTEIBHOIO HHKEHEPHOTO KOMIIOHEHTA :
Meroanyeckue pekomennauuu. — M. : ®I'bHY «MucTuTyT conepxanus u
METOJI0B 00yueHus», 2024 — 73 c.

CucreMa OLEHKU JOCTHKEHUH MJIAaHUPYEMBIX NMPEIMETHBIX PE3YIHTATOB
OCBOEHHMS yueOHoro npeamera «Xumus». Cpennee odiiee 00pa3oBaHUe :
Metoauueckue pekomenganuu. — M. : ®I'bHY «MHcTuTyT Conepxkanus u

MeTOZ0B 00yueHusi», 2024 — 80 c.: ui.



Xumus (yrinyoneHHslil ypoBenb). Peanuzanus tpedoBanuit @I'OC cpeanero
ob1iero oOpazoBaHus : MeToAMUECKOe ocodue st yautens. — M. : ®I'BHY
«HCTUTYT copepkaHusi U METOJI0B 00yueHus», 2023 — 100 c.: u.
[IpenonaBaHue ecTeCTBEHHO-HAYYHBIX IIPEIMETOB B YCIOBHSIX OOHOBIICHUS
conepxkanus o0miero oopasoBanus : MeToaudeckoe nocooue. — M. : ®I'BHY

«MHcTuTyT cTpareruu passutus oopazosanus PAOy», 2021 — 184 c.

HHUDPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
[HOC Mos mkona https://myschool.edu.ru/

AKmnacc https://www.yaklass.ru/






