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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBbI CpEIHEero o01ero
obpazoBanusi(DOIl COO), npencraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHUN «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
Oenepanun Ha nepuo a0 2025 rona» (Pacnopsixenue IlpaButenbctBa 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 kmaccos.
W3yuenune mpeamera, peaimsyeMoe B ycIOBUSX au(hepeHITMPOBaHHOTO,
npoduiabHOro OOydYeHHus, MPU3BAHO O0OECIeYUTh O0OIE00pPa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJTOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe JIJIs
POJOJDKEHUS 00y4YeHUsI B OpraHu3alusX NpodeccHoHanbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMHUSI SIBISICTCSI OJTHON U3 NPUOPUTETHBIX AUCIUILIUH.

B nmporpamme no XumMuM Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOJPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkeausiMu OGI'OC COO o B3auMOOOYCIIOBJICHHOCTH ILI€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHs W TpPeOOBAaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETETECTBOMTOMYSIBIISIIOTCSCIIE Y FOIITMEBBITIONHIEMBICITPOTPAMMOUTIOXUMHU (D
YHKITAH:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTOpoil oOecrneuynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y9aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAS, KOTOpas npeaycMaTpuBaeT
omnpeneseHre: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOJ0B K (POPMUPOBAHUIO COMEPKATEIBHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYyJarommxcsi B
paMKax HTOrOBOWM arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JaE€HHOTO U3YYEHUSI XUMUU:



e YCTAHaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YyeHUsT B paMKaX OTAENbHBIX mpoduieii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

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

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX  PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbl CpEIHETro o01ero oOpazoBaHus (JINYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUOB
yu4e0HO-MTO3HABATENbHBIX  JACHCTBHIM  00ydYaromerocss MO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B IMpOrpamMMme MO XHUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TmTpemenaMyd  YCTAHOBJICHHOW MPOTPAaMMOM IO  XUMUU
00s13aTeNnbHON (MHBAapUAHTHON) COCTABIIAIONIEH COAEpKaHMs Y4EOHOTrO Mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapUATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JAOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuenTyaidbHbiMU nosiokeHusMu DPI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEMeE
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEeAHEro oOIIero ooOpa3oBaHMUs
XUMHUSL Ha YpOBHE YIIIYOJEHHOIO M3Y4YEHHUsI HaNpaBieH Ha pealn3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEHUANbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OPraHU3AIUsIX CpeIHEero npoecCHoHaIbHOrO
oOpa3zoBanusi. B 3Toi cBsI3u u3ydyeHHE mpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yriyOJieHHEe TEeOpeTHYeCKOW U
MPAKTUUYECKON MOJTOTOBKU OOYYArOIMIMXCsl, BEIOPABIIMX OMPEACIEHHBIN MPOpHIb
0oOy4eHHs1, B TOM YHUCIIE C MEPCIEKTHUBON MOCIEAYIONIEr0 MOIyUYeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oO0Iero oOpa3oBaHUs
U3yd4eHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOy4aromuxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIECMHTEIUICKTYa IbHBIX YMEHHMH, YMEHUI palMoOHAIM3alMi Y4eOHOro Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, HMMEIONUX  MEKIUCIUILUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocrapngomuMu mpeaMera «XUMHUsS» Ha YpOBHE YIiyOnEHHOIO U3y4eHHUs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IpOrpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUYeHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYMHOCTb NPEIMETHBIX 3HAHUH U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeaMmeTa. JTa CUCTEMaA
3HAHUW TIOJy4yaeT OIpPEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO Ooyblinii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX M CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX
IPOTEKAHUSI PEAKINI, paCCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKONH KUHETUKU
u TepMmoanHamuku. HM3ydenume mnepuonnueckoro 3akoHa u Ilepmommyeckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHHUU aroma. XMUMHUYECKas CBS3b
OOBACHSETCS C TOUKU 3PEHMSI SHEPTrEeTUUECKUX U3MEHEHHUI Npu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB €€ oOpazoBaHus. M3yueHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpoOBaHHMEM  MpEACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHH PEAKLIMOHHOW CIIOCOOHOCTH
COEIMHEHU yaenseTcss 0coboe BHUMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AaHHE KypcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YEHHMs JIJIsl KJIACCOB ONPeIeEHHOr0 Mpoduis (TaaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [IONOJHEHMM K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis Oonbiioe
3HaueHue OyIyT UMETh 3JIEMEHTBl Y4eOHOro marepuana no obmei xumuu. Ilpu
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKIeHT OylneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHUU BEILIECTB U APYTOE€.

B TO 3xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
Oouosiorudeckoro npoduist OOJbIINNA YIAeIbHBIN BeC OyIeT MMETh OpraHuyecKas
xumusi. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXKHOCTb A Oosee
O0OCTOSITENFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHJIbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIIOTBI U apyrue. Ilpu 3TOM 3HaHMS O cOCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIACCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLIECCOB (POTOCUHTE3A, AbIXaHHUS, MTUIIEBAPEHUSI.

B mnane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOT0 NPUMEHEHHNS HayYHbIX
3HAaHUW H3ydeHHE MNpeaMeTra «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnacteit «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MepBOCTENIEHHON 3HAYMMOCTH SIBISieTCSl (POpMHpOBAHHE OCHOB
HAyKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YrayOJnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearnoJaraet
peanu3annio TaKuX LeJe, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €AMHCTBE MHPA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIIEHUW IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B o0ecrnedeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJem
IKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHON CPENE;

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



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJEH M MPOOJieM COBPEMEHHOW XHUMUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUW, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XMUMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yrIyOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METoJaxX  IO3HaHWS,
HEOOXOJUMBIX JJIsi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IPHUPOJIC, B IPAKTHYECKOH JIEATEITPHOCTH M MTOBCEIHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero o0Iiero oOpa3oBaHHs MPH U3YYECHUU
npeamera «XuMHs» Ha  YriayOJI€HHOM YpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT Takue LU U 33/1a49H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B IMO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN o0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM NPO(ECCHOHATBLHOM U OOIIECTBEHHOU e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O M TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HABBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOM AeSITCIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUS! XUMHUHM HA YTIyOJIEHHOM
YpOBHE CpeaHero oodiero oOpa3oBaHus, cocTaBiseTr 272 yacoB: B 10 kimacce —
136 yacoB (4 yaca B Heem0), B 11 kimacce — 136 yacoB (4 yaca B HEJEIO).



COJEP XAHHME OBYUEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

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

OJNEeKTPOHHOE CTPOEHHWE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHplE BO3MOXKHOCTHM aTroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHUYEeCKUX COEAMHEHUsX. Tumbl ruUOpUAM3aMU aTOMHBIX OpOuTasIen
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, JBOMHAs U TpoiHasa cBA3b. CrOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemecTB. [loHsiTue 0 cBOOOJHOM panukane, Hykiaeoduiae u
aneKTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl pa3iU4HBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHA,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHasi, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3 HEKThI).

[IpencraBienne o kinaccupukauuum opraHndyeckux BemlecTB. [lonstue o
dbyHkuuoHangsHOM rpymnme. ['omonorus. 'omonoruueckue psiabl. CucremaTuueckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZAEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHocTH U KiaccU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YE€HUs BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHWE ¢ OOpa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psji ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
u30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKaHOB, SP -
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMCTBA QJKAaHOB: PEAKUHMH 3aMEUICHUs, W30MEpPHU3aLHH,
JErHIpUPOBaHMs, HUKIU3ALMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepus. Oco0eHHOCTH
CTPOCHHS ¥ XUMHYECKHX CBOMCTB MajblX (LHUKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaTKaHOB. CrocoObl MOMyuyeHUs u
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. 'oMonioruueckuil psii ankeHoB, odmias (Gopmyiia, HOMEHKIATYpa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AalKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKLUU IPUCOCAUHEHUS, 3aMEUIEHUS B O-IIOJOKECHHE
IIpyU JBOMHOM CBSI3M, MOJUMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus aikaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruwie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIUeHOB.

Anxunsel. 'oMonorudeckuil psii alkuHOB, 001mas Gopmyia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCOUHEHMS,  JUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCIeHHs. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiinu Ha TPOiHYIO CBsi3b. CIIOCOOBI MOMYy4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YrieBoJopoabsl (apeHsl). ['oMosiorMueckuil psij apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIINU 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX PAJUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrnocoObl 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, KaTaTUTHYECKHI), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTCHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha TWAPOKCOTPYNIy, HUTPOrpylIy, LHUAHOTPYIIILY,
amMuHOorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWIENOoUnd. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJIIOOPTaHUYECKUX COCIUHEHUSIX. Hcnonp3oBanue
raJJOT€HIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa KajlWs, B3aUMOJACHCTBHUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoja M BOJOpPOJAa B OPraHWYECKUX BEIECTBAX, IOJY4YCHHE OSTUJICHA H
U3y4eHHUE €ro CBOMCTB, O3HaKoMmiieHHe ¢ Kosuekuusmu «HedTe» u «Yromby, ¢
oOpa3uamMu IUTACTMAcCC, KaydyyKOB M DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJ€BOJIOPOAOB U TaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaiue oprannyecke coeinHeHN .

[Ipenensuble omHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKyn (Ha MpuMepe
MeTaHoJa W 3TaHoja). ['oMosiornueckuil psn, oOmas Qopmyrna, U30MeEpuUs,
HOMEHKJIaTypa U Kilaccuukanuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOJOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKHUE CBOMCTBA: pEaKUMUU 3aMELIEHUs, JACTUApATaIllH, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU M  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiusi Ha OAHOATOMHBIE CIUPTHI. JlelicTBUE 3TaHOJIa U METAHOIIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS] U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTypa U m3omepus. OcoOeHHOCTH (PU3NYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHple CIHUPTBI — ATWIEHIJIMKOIb WU [MLEepuH. Dusndeckue u
XMMHMUYECKHUE CBOMCTBA: PEAKLMHU 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKMMHU KHCIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBnenne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOMy4YyeHUST U [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI U
oenszonpHOTO fAapa. Pusmyeckue cporcTBa ¢peHosa. OCOOCHHOCTH XMMHYECKHX



cBoiicTB (penona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHomna.
Crioco06sI osryueHus U npuMeHenue gperomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHbIe COETUHEHUS — albICTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Ipynnbl. ['oMoIOrHYecKue psiibl albJIErHI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKiIaTypa. PU3NYECKue CBOMCTBA albJErHJIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA  @JIbJETMAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHHUsl U MPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIpEEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. PU3ndeckue CBOWCTBa
OJIHOOCHOBHBIX TMpENETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUKALUM, PEaKUUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. IloHsTHE O mPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOICTB HEMPEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAs, MaJbMUTHUHOBAsA, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJyYEHUsI U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (opmyna, uzoMepus u
HOMEHKJIAaTypa. DPHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1EeNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIpPENENbHbBIX JKUPHBIX KHCIOT. KUpbI B IPUPOJE.

MBI14 KaK COJTU BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccudukanus yrieBoaos (MOHO-, J1-
U ronMcaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pPyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIUHU C yYACTUEM CIIMPTOBBIX U AIbIAECTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TIIIOKO3bI, €€
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxaposa, MajabTo3a U
nakTo3a. BoccranaBnuBaromye 1 HEBOCCTAHABIMBAKOIIME Aucaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxman,
INIMKOT€H M 1esunoio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmalia, IJIMKOT€Ha H
HesuToa03el.  dU3MUEecKUe CBOMCTBA KpaxMmaia W ULEJUIH0JI03bl. XUMHUYECKHE
CBOICTBa KpaxmaJsa: T'MJApOJIU3, Ka4eCTBEHHAsl peakuus C MOAOM. XUMHUYECKHE
CBOICTBa LIEJUIIOJIO3bI: THAPOJINU3, MoJydeHHue 3¢upoB ueuitonosbl. [lonarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBACTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaliusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYE€CTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus rawmepuHa
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBAa PacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJia ¢ MOJIOM, PEIICHUE KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBDY.

A3oTcoaep:xaliue OpraHu4ecKue CoeJUHEeHH .

AMWHBI — OpraHUYECcKue MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyeckue M apoMaTHYECKHE; IEepBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moliekys, oOmas (popmyina, n3oMepus, HOMEHKJIATypa U (HU3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBAE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MOJieKyJse aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWwiMHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuIWHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEACTaBUTENH O
AMUHOKHUCJOT: TJMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKMCIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX  OPTaHHUYECKHUX
COCIMHECHHM, pEeaKIusl TMOJUKOHACHCAINN, OOpa30BaHWE TENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU Ha OCIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JeHATypalusi OEJKOB NpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIlIeHWe SKCHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A30Tcoaepxaliue OPTraHUYECKUE COCIUHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCAUHEHUI.

BricokOMOJIeKYJISIPHbIE COeIUHEHMS.

OCHOBHBIE TOHSTUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHSS MOJEKYISApHAs



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

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKaApOOHATHI,
noJIMATUIICHTEpePTaat). Y TUIM3aus U nepepadoTka MIacTHKa.

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

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

[Tonumepsl CHEIUATBHOTO Ha3HAYCHHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE TOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3naBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MoJjekyasspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJIEKYJISIpHON  (hOPMYJIBI OPraHMYECKOr0 COEIWHEHHS 1o Macce (00bEMY)
NPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKuuu W/ HUCXOAHBIX BEUIECTB, YCTAHOBIICHHWE CTPYKTYPHOU (QOpMYJIbI
OpPraHUYECKOTO BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYeHUs, ONpEe/eNieHue JOJM BBIXOJA MPOJIYKTa PEAKUUU OT TEOPETUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU N3YyYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TIOHSATUH, TaKk W TOHSATUM, MPHUHATHIX B OTACJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBIICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccuukaius, HaOIIOJEHUE, H3MEpEHUeE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

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

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,



doTocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIBI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOTIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOIAYKTHI, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHNE CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMUH.

Atom. CocTaB aTOMHBIX siAep. XUMudeckuid anemeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYeCKUX JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIly aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIC KOH(UTYpaIii MOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
JI.1. MenpaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3HayeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBSA3b. BuUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTayuindeckas. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. DHEPrus U AJMHA CBsA3U. [10nspHOCTH, HAITPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbele cBs3u. BogoponHas CBs3b.
MexMOoNEKYJISIPHbIE B3aUMOAEHCTBHUS.

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

[IpencraBiieHre 0 KOMILUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIHMHEHUM.
[loHATHE O KOOPAMHAMOHHON 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:
MaccoBasi JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelmennsie n
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucraninoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHM OTJEIBbHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakinii B HEOPraHMYECKOW U OpPTaHUYEeCKOM
XUMHUH. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
DHEPrUU MPU XUMHUYECKUX peakuusix. TemnoBble 3((PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHble peakuuu. Katanus n katanm3atopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecre. KoHcTanTa
XUMHYECKOro paBHOBecHs. (DaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJIECHNUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas aucconanus. CuibHble W CJIa0ble  JIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHAasd,
niesnioyHas. Bomoponneiii nokaszarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. [IpoIECChl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHCIUTENW W BOCCTAHOBHUTENU. MeETOA 53JIEKTPOHHOTO OanaHca.
DNEeKTpOJIN3 pacTBOPOB U PaCIlJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMs BEIIECTB M HX MPEBpAIICHUIL:
pa3loKEeHHe NEPOKCHIAa BOAOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE pEeaKIIMii MIOHHOTO 0OMEHa, OTpeesIeHHe
CpeAbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, M3YUYEHUE BIMUSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEAKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemeTtamioB B Ilepuogmyeckoid CuUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa n 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIUS HEMETAJUIOB (Ha MPUMEPE KUCIOPOa, CEphl,
dbocdopa u yriaeponaa).

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

["anorensl. Haxoxxnenue B mpupoje, crocoObl MONydeHUs, GU3NYECKUue U
XMMUYECKHE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEpIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOTYyYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. OuU3NUeCKUe U XUMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI MOJy4YeHUS, (PU3HUECKHE WU
xummudeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepbi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpruMeHenune cepbl U €€ COeTMHEHNM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdy4YeHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKcHabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €ro COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnenwe B mpupomae, CrnocoObl MOTydeHUs, (HU3UUYECKUE M
xumuueckue cBorctBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
yIoOpeHusI.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIU(HUKAIUU.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJId. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCThIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, pu3ndeckue u
xummudeckue cporcta. Oxcupa kpemHus(IV), kpemMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne meTtamioB B [leprnoanveckoil cCUCTEME XMMUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBolicTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUYECKUN psAf HampsbDkeHuid MetauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MAPOMETAITYPIus,
anekTpoMetaiutyprusi. [lonsarue o xopposunm MetamioB. CHocoOBbI 3alUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hartpwii u kamuii: monydeHue, Qusudyeckue w
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmner I[lepuoaudeckoit CUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMil: mosydeHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHWI: TTOTy4YeHue, PU3ndecKne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coennHeHud. Am¢oTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

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

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

@u3znyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COCIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

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

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeanHenui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COEIUHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA IIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA ¥ €r0 COCINHECHUI.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX MPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIOB, TOpeHHe cepbl, docdopa, xene3a, MarHus B
KHUCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aHMMOJEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOPAMH KHCIOT U
1ie04Yeld, KaueCTBEHHbIE PEAKI[MM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THUIAPOKCUIOB AOMUHHUS U IIHHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 N0 TEMaM
«T"anorensr», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHU,
«MeTaibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponp xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAax II03HAHWA W METOAOJOTHM HAYYHOTO MCCIEAOBAHUS.
Hay4Hple MpuHIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpombliieHHbIE
CIOCOOBI MOMYYEHUS BOXKHEUININX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKA,
CEpPHON KHUCJOTHI, MeTaHoa). [IpoMbINIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMHMUYECKOE 3arpsi3HCHUE OKPY>KAIOLIEW CpPeAbl U €ro IMOCIEACTBHUS.
Ponp xumuu B oGecriedeHuu 3HEPreTHYecKoil 0€30MacHOCTH.

Xumus MW 3I0pOBbe UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B Pa3BUTUU MEAUIUHBI.



XWMHS THAIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Pons xumMuu B
obecreueHny MUIIEBON 0€30MacHOCTH.

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

XuMusi B CTPOUTEIILCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHn4ecKue U MUHEpaibHbIe YA00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MATEPHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 35ekTpoHukyd. HanotexHonoruu.

Pacuérnble 3anaumn.

Pacuéter: maccel BemecTBa MM 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEILECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BCIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cClIM OJHO M3 BEIIEeCTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PAacTBOpEe, MOJIM BBIXOJAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenIMETHBIX CBsi3ed MpU  H3yuyeHUH OOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
001X €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, MPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIacCH(pUKAIMS, MEPUOIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYUHBI, ¢IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KOcCUcTeMa, OMocdepa, MeTaboIu3M, MaKpO-
Y MUKPODJIEMEHTHI, O€JIKH, KUPbI, YTIEBObl, HYKICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U OTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIILIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsA MTPOMBIILICHHOCTD,
dbapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-IEATEILHOCTHBIM TIOIXOJIOM B CTPYKType
JUYHOCTHBIX PEe3YyJIhTAaTOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
obOmero oOpa3oBaHUS BBIICNCHBI CIEAYIONIME COCTABISIONINE. OCO3HAHHE
00ydJalImUMHUC POCCUHUCKON TPa)XTaHCKOW HISHTHYHOCTH, TOTOBHOCTh K
CaMOPAa3BUTHUIO, CAMOCTOSITEIILHOCTH U CaMOOIIPEACIICHUIO; HATMYNE MOTUBAIINH K
00y4eHHI0; TOTOBHOCTb U CHOCOOHOCTh OOYYaromMXCsS pPYKOBOACTBOBATHCS
NPUHATBIMH B OOIIECTBE TNpPaBWJIAMH W HOPMaMHd IIOBEJCHHS, HAJIUIHC
MIPABOCO3HAHUS, IKOJIOTUIECKON KYIbTYPhI; CIIOCOOHOCTh CTABUTH LIEJH M CTPOUTH
KU3HEHHBIC TITAHBI.

JINYHOCTHBIE pEe3y/lbTAaThl OCBOCHHS MpeaMeTa «XHMHS» OTPAXKAOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
o0yJaromuxcsi B MpoIiecce peaan3anny 00pa3oBaTeIbHON AesITeIbHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEIILHON W MPAKTUYECKOW ACSITEIbHOCTH
oOydJaronuxcsi B MpoIiecce peanu3anui 00pa30BaTeIbHON JCSITEIBHOCTH, B TOM
YHUCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYaIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YBa)KCHHS K 3aKOHY U MPABOIIOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax M TPaBHIAX MEKIMIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TIPH CO3MaHHUU
y4eOHBIX TMPOEKTOB, PEIICHUH YYEOHBIX W TO3HABATEIBHBIX 3a71a4, BHIMOJIHCHUH
XUMHYECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPCHHsI, JIOTUKY H
apTYMEHTHI IPYTUX NPH aHAIHN3E Pa3INIHBIX BUIOB YI4EOHOH NeATEIHbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XHMMUHU;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU WM MPAKTUYECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3ysbTar



JUTMTCIIbHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca ¥ TO3HABAaTEIbHBIX MOTHBOB B TMOJIYYEHUU U TOCICIYIOIIEM
aHanu3e WHPOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OILIEHMBATH CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHWE M TMOCTYNKHA CBOWX TOBAPHIIEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 310poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOmnro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BEIECTBaMHU B OBITY,
MOBCEHEBHOM KU3HU, B TPYJOBOU J1€ATENLHOCTH;

MOHUMAHUS [IEHHOCTH TIPaBWJI WHAMBUAYATbHOTO M  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeIOBATEIhCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOErO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccruil pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHUH,

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3ysibTaTaM TPYyAOBOU NeATEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
obOpasoBanms, Oymymel npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKU LEJIECOO0Pa3HOTO OTHOILIEHUS K MPUPOJE KaK HMCTOYHUKY
CYIIIECTBOBAHUS KU3HU HA 3eMIJIE;



NOHMMAaHHUA TJI00ATBPHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTIDKEHUH XUMHUU IS
peuIeHus BOIIPOCOB PALMOHAIILHOTO ITPUPOAOIIOIb30BaAHNS,

AKTUBHOTO HENPUATHSA JEHUCTBHUM, NPHUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpPUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCS MMM B IIO3HABATEJIIBHONM, KOMMYHMKATUBHONW M COLMAJIbHOU
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAYKH 1 OOILECTBEHHOW MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHHHu MpoOJeM COXPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
LIMBHJIM3AllMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M Ba)XXHOM pOJIU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOM KyJbTYpbl, B PELICHUH IJI0OAIBHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUSL YEIOBEUYECTBA — CBIPHEBOM, SHEPIETUUYECKOM,
MUIIEBON U 3KOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIUMHBI, 00ECIEUCHUN
YCIOBUI YCHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHON KM3HU KaKJIOTO 4JIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEro MUpa U
MPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (PAaKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 IOJY4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
pelieHust npo6JieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIBCKON NEATEIbHOCTY;

TOTOBHOCTH U CIIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;



WHTEpeca K 0COOCHHOCTSM TpyJa B Pa3IMYHBIX cdepax MpodhecCHuoHATbHON
NEeSATETLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJIbTaTbl OCBOCHUS NPOTPAMMBI 110 XMMUU HAa YPOBHE
cpenHero o01iero oopa3oBaHus BKIIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOyUYaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIUs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00Yy4aronXcs;
CIIOCOOHOCTH 00yJaromuxcst MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC
JICVCTBHS B IO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU H  PETYJSITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JIOrHYecKHUE TeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TOHSATUNA M YCTaHABIMBATh MX B3aUMOCBS3b,
WCITOJIP30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CIECACTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE paCCyXJCHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



MPUMEHSTH B MPOIECCE MO3HAHMS WCIIOIh3yeMbIe B XUMHH CHMBOJIUYCCKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU
peakiuu — TMPU PEIICHUHd YYeOHBIX TO3HABATENBHBIX M TPAKTHUYECKUX 3ajad,
NIPUMEHSATHh HAa3BaHHBIE MOJICIIbHBIC MTPEICTABICHUS VISl BHISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IeTh OCHOBAMHU METOJOB HAYYHOT'O TIO3HAHMS BEIIECTB M XUMHUYECKUX
peakuuii;

dbopMyIMpOBaTh LETH U 3aa4U UCCIICIOBAHMS, NCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQ/ICTh HAaBBIKAMH CAMOCTOSITEILHOTO IUIAHWPOBAHUS W  TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIUpOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJITATOB UCCIICOBAHMUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW U TPOEKTHOM
NEATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX WH(popMmammu (HAydHO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3UpOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
NIPEICTaBICHNUS, KPUTHYECKH OLICHUBATh e JOCTOBEPHOCTH U
HENPOTHUBOPEUHBOCTD;

(dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U
otbope wH(bOpMAIMK, HEOOXOAWMMOW MJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAaJIbHYIO  (OpMYy  TMpEIACTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XAMHYECKON HWH(pOpMAIUEeii: TPUMEHATh MEXNpeaAMeTHble (pu3udeckue u
MaTeMaTHYECKHEe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe N1eliCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkAaeMOM TEMBI B XOJ€ TUAJIOTa U/ UIH
JUCKYCCHUH, BBICKA3bIBaTh HIeH, POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS ITPEIOKEHHON 3aa4H;

BBICTYIIaTh C MpPE3CHTAIlMEH pe3y/IbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMH IPH BHITIOJIHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peaTu3aliui y4eOHOTO MPOEKTa, U (POPMYIHPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS IO3HMIIMHA B
X0J1€ 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO
NEATENIbHOCTh, OIpenensas €€ Lend W 3aJadd, KOHTPOJUPOBaTh MU IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJJTHEHUM Y4E€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMs] HOBBIX 3HAHUHM O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CaMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOaHaau3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 0 XMMUU Ha yriyOJaEéHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0IIero o0pa3oBaHMs BKJIIOYAIOT CHELMPUUECKHE
JUIs y4eOHOTro npeaMeTa « XUMHUs HaydHbIe 3HAHHUS, YMEHUSI U CIIOCOOBI AeMCTBHIA
[0 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIBI AESITEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHHUIO 3HAHWUN B Pa3UYHBIX Y4EOHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHUEN. B
IporpaMme II0 XMMHMHM DPEIMETHBIE PE3yJbTaThl IPEACTaBICHBI II0 TOJaM
VU3YUYCHHUS.

10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPAKAKOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00EClEeYEHUU YCTOWYHMBOIO



Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOIEM IKOJIOTHUYECKON, SHEPTETHUCCKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUNA HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuH, B obecrieueHnn palMOHAIBHOIO
IPUPOAOINOIb30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl
4yelioBeKa, a TakKe »JKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO Y IPUPOJHOMN CPELE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAKOIIUE MOHATUS — XUMUYECKUAM AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHbIe OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, DJIEKTPOOTPULIATENBHOCTD, CTENEHDb OKUCIICHUS, XUMUAYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, (yHKIIMOHATbHAS
rpynmna, pajaukaln, CTpYKTypHble (opmynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyeckas,
ONTUYECKAsl), H30MEPbI, TOMOJOTUYECKUU psii, TOMOJOTH, YIJIEBOJOPOIHI,
KUCJIOPOJI- U a30TCOJEPKAIIME OPraHUYECKHUE COEAWHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS, TEOPUU, 3aKOHBI
(mepuonunueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHUYECKUX
BemectB A. M. byTnepoBa, 3aKOH COXpaHEHUSI MACChI BEUIECTB, 3aKOH COXPAHEHUS
W TpEeBpallleHUus DSHEPruu MNpH XUMHUYECKUX PpEAKIHUSIX), 3aKOHOMEPHOCTH,
CAMBOJIMYECKUAN S3bIK XUMHHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MNOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX pEaKUui, TEPMOJAMHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAHMS, O B3AMMHOM BJIIMSIHUM aTOMOB U IPYyNI aTOMOB
B MOJIEKyJaxX (MHIYKTHBHBIA U Me30MepHbIN 3 dexTsl, opuentanTsll u Il pona);
(bakToIOTHYECKNE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYyYEHWH U OE30MMacHOM
UCIIOJIb30BAHUU BAXKHEMIIIMX OpPraHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAy4YHBIX  NPUHIMUIAX  XUMHUYECKOIO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC NMPU3HAKU TOHSITHH,
YCTaHABIIMBATbUX B3aUMOCBSA3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS IIPU
ONMCaHUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

HCIMOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY IS COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJICHUS



AIIEKTPOHHOTO OajlaHCa »dTUX pEeakluil, peakuuil HOHHOrO OOMEHa MyTEM
COCTaBJICHHSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUH;

M3TrOTaBJIMBATh MOJIEIU MOJEKYJ] OPraHUYECKUX BEIIECTB I WLTIOCTPALIMHU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAAJIEKHOCTh U3YYEHHBIX
OpraHWYEeCKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHUCTEMAaTUYECKOU
HomeHkiatype (IUPAC) u npuBoAuTh TpUBUATIbHBIE HA3BaHUS JJI OTIEIbHBIX
MpPEICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJIEH, TOJMYOJ, TJIMIEPUH,
ATWJICHIJIMKOIb, (eHOoN, (opManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMaJbMUTUHOBAsA KUCIIOTHI,
[JIMIWH, aJlaHuH, MaibTo3a, (PPYyKTO3a, aHWIIWH, JUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUSA OIpPEACNATh BHUJ XUMHYECKOM CBSI3M B
OPraHWYECKUX COEAMHEHUSX (KOBAJEHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3INYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, AJIKEHOB, AJIKaINCHOB,
QJIKWHOB, apOMATHYECKHUX YIJIEBOJOPOAOB, CHUPTOB, AalbAETHAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEIKOB, YIJIEBOJAOB (MOHO-, JHM- M TMOJIMCAXapHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBS3b  MEXJY HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUHA C UCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyr;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPKIATh HAa KOHKPETHBIX MPUMEpPax
XapakTep 3aBUCHMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHNYEeCKUX COETUHEHUHN OT
KPaTHOCTH U TUIA KOBAJIEHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJI€BOJAOPOIHOTO
Ceipbst (He(pTh, TPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro mepepadoTKu U
NPaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB NepepadoTKy;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAaHUM O E€CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;



c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHITHOCHOBHBIE OIEPALIMA MBICTUTEIbHOM
NEATETLHOCTH — aHAIW3 W CUHTE3, CPaBHEHHE, O0OOIICHHE, CHCTEeMaTH3allnIo,
BBISIBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl M3YUYE€HUS CBOMCTB BELIECTB U
XUMHUYECKUX PEaKLIN;

c(OpPMUPOBAHHOCTh YMEHUH: BBISBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MNOHATUSAMHU U TPEACTABICHUSMU IPYIMX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
0osee OCO3HAHHOTO MMOHUMAHMs CYIIHOCTH MaTepuajbHOIO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS IO OPraHUYECKOW XUMHUHU AJi1 OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBIICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(OpPMUPOBAHHOCTh YMEHMI: TPOBOAUTH PacdE€Thl IO XUMHUYECKUM
dopMynaM U ypaBHEHHUSM XUMHUYECKHX PEAKIMI C UCIIONb30BAHUEM (PU3UUECKHIX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO0 HAXOXKICHUIO XUMUYECKOU
(opMyJibl BellecTBa IO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JIEMEHTOB,
NPOAYKTaM CrOpaHusl, MIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH
C TO3WLIMHA  HSKOJOTMYECKOM  0e30macHOCTH  TOCHEACTBUS ~ OBITOBOM U
IPOU3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C 1epepaboTKon
BELIECTB, UCIIOJIb30BATHIIONYYECHHbBIE 3HAHUS JJI NPUHATHS [PAaMOTHBIX PELICHUN
npo0JieM B CUTYalUAX, CBSI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUH: CaAMOCTOSITENIbHO IUIAHUPOBATh M TMPOBOAMTH
XUMHUYECKUN OSKCIIEPUMEHT (MOJIyYEHHUE M HU3YYEHHE CBOWCTB OPraHUYeCKHUX
BELIECTB, KAayECTBEHHbIE pEAKLUUU YIJIEBOAOPOJOB pAa3MUYHBIX KJIACCOB U
KHUCJIOPOJICOIEPIKALMX OPraHUYECKUX BEILIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3aJa4 O PACIO3HABAHUIO OPTaHUYECKUX BEUIECTB) C COOJIOACHHEM MpPaBHII
Oe3omacHOro oOpalleHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
(GopMynupoBaTh 1L€b HCCIENOBAaHUS, NPEACTaBISITH B pa3iIM4HON (opme
PE3yJIbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

coOroAaTh MpaBHiia 3KOJOTHYECKH 11€71eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBON NEATEIHbHOCTU B LIENSAX COXPAHEHHs] CBOETrO 370POBbs, OKPYXKaroIIeH
IPUPOJIHON Cpebl U TOCTHKEHUS €€ YCTOWYUBOTO pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEWCTBHUS HA JKHUBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BELIECTB, NOHMMas cMbIch nokaszaress [1JK;

aHAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHs] OPraHMYEeCKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLLIEHUS PUCK-II0JIb34;

c(OpMHUPOBAHHOCTh YMEHUN: OCYLIECTBIATh II€JICHAIIPABICHHBIM MOUCK
XMMHUYECKON MH(POpMALMU B Pa3IMUHBIX HCTOUYHUKAX (Hay4yHas U yueOHO-Hay4Has
JaUTepaTypa, CpelcTBa MaccoBoil nHpopMaiuu, UHTEpHET U Apyrue), KpUTHIECKH



aHATM3UPOBATh XUMHUYECKYIO0 MH(pOpMaInio, mepepadaTeiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3a1a49ei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TIPENCTABIICHUN: O MATEpUATHLHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW NPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00ECIEeYEHUU YCTOWYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMYECKOW, IHEPreTUYeCKO M MUIIEBOM
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTE€pUalIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEUEHUW PAIMOHATHHOTO MPHUPOIOMOIL30BAHMS, B
GbopMHpOBaHUM MHPOBO33PEHHUS W OOIIECH KyJbTyphl UYEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO M MHPHUPOAHOU

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HAHHWK, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIOIINE IMOHATUS — XHMHYCSCKUH 3JIEMEHT, aTOM, SApO aToMa,

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaTN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aTroMa, TUOpUAM3alis aTOMHBIX OpOWTaiei, HOH,
MOJIEKYJ1a, BJICHTHOCTb, JJEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJ€HTHAs, MWOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakius, pPacTBOP, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTUYECKAs JHUCCOLMAIUSA, CTENEeHb JIUCCOIMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUYECKON peakIuu, CKOPOCTh XUMHYECKON pEeaKIni, XUMUUECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHUYECKOW HUCCOLUMAINU, MEPUOANUECKUN
3akoH J[.11. Menneneera, 3aKk0OH COXpaHEHUSI MAaCChl BELIECTB, 3AKOH COXPAaHEHUS U
MpEeBpaIleHUs] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMs, JeXKalMe B OCHOBE IMOHHMAaHUSA
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBpPEMEHHbIC
NPEACTABICHUS] O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJIIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiuid, TEPMOJMHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTIX  HUX
NPOTEKAaHUS, 0 XMMUYECKOM PABHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(dbaKkToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYyYEHWU U OE30MacCHOM
WCIIOJIB30BaHNN BAXKHEHUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JNEATeIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTO
MIPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONUCAaHUKM HEOPTAaHUYECKUX BEUIECTB U MX MPEBPAILICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO0 CHUMBOJIMKY [IJIS
cocTaBieHuss (HopMysl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLU,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENIEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBAJICHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pelmeTKu
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U THUMA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00pa30BaHKs KOBAJIEHTHOM CBA3U;

chOpMHUPOBAHHOCTh  YMEHHUU:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUH 10 PA3JIMYHBIM MMPU3HAKAM (UUCITY
¥ COCTaBy pearupyromux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCIICHHSI DJEMEHTOB, OOpaTUMOCTH, YYACTHIO Karajlu3aropa u
JPYTHUE); CAaMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPUH JUIsl KilacCUu(PUKauu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUK;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI MEPUOIMUECKOT0 3aKoHa JI.
N. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHUOJIOB
[lepuonnueckonr  cucremsr  J[.H. MengeneeBa,  UCHONB3YyS  IOHSTHUA
(QHEPIreTHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHH», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSIHUSI aToOMay;
O0OBACHITH3aKOHOMEPHOCTH M3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB U HX
coeaguHeHn 1o mnepuomaMm U rpynmnaMm llepmommueckon cucremsr J[. U
MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JIOYEK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKHME  CBOMCTBA  BEIIECTB  PA3IUYHBIX  KJACCOB, MOJTBEPXKIAThH
CYIIIECTBOBAHME T€HETUYECKOU CBSA3M MEXKJYy HEOPraHMYECKUMH BEIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUSA PACKpPbIBATh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS SJEKTPOHHOrO OallaHca
ITUX PEAKIUN; PEaKIUii MOHHOTO OOMEHa MYTEM COCTABJIICHHS] WX TOJHBIX W



COKpAIEHHBIX  HOHHBIX  yPAaBHEHMM;  peakuuyd  THUOPOJIM3A;  PEaKUUU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U aTIOMUHUS);

c(OpMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTU MPOTEKAHUS
XMMHMUYECKUX pEeaKUUi C y4ETOM HX DHEPreTHUECKHX XapaKTEPUCTHUK, XapakKTep
U3MEHEHUSl CKOPOCTHM XHMMMUYECKOM pEaKIUM B 3aBUCHUMOCTH OT pPa3jIM4YHbIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS MOJI BIUSIHUEM
BHEIIHUX Bo3AeicTBuil (mpuHumn Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHMUYECKHE pEaKLuH,
JeKalie B OCHOBE IPOMBIIIJIEHHOTO IOJYYEHUS CEPHOW KHUCIIOThI, aMMMAKa,
oOlIe Hay4dHble MPUHLUIB XUMHYECKHUX IPOMU3BOJCTB; 1€1€cO000pa3HOCTb
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3A;

c(OpPMUPOBAHHOCTh BJIAJECHUSA CHCTEMOM 3HAHUH O METOJaX Hay4YHOIo
NO3HAHUS SIBICHUA MPUPOAbI — HAOJIOJEHUE, H3MEPEHUE, MOJECIUPOBAaHUE,
HKCIIEPUMEHT (PEeabHbI U MBICIEHHBIN ), UCIIOIb3YEMBIX B ECTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS [TPU SKCIIEPUMEHTAIILHOM HCCIEI0BAaHUU BEILIECTB
U Uil OOBSCHEHUS XUMHYECKHX SIBICHUN, HMEIOIIUX MECTO B MPHUPOJE,
IPAKTUYECKOH IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHON KHU3HU;

c(OpPMUPOBAHHOCTh YMEHMSI BBISABIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
HNOHSTUSAMU U TPEACTABICHUSMU IPYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
0osiee 0OCO3HAHHOTO TOHMMaHUsI MaTEePUaIbHOTO EUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIIOJIB30BAHUEM
HNOHSATUH «MaccoBasi JI0JIsl BEILECTBA B PACTBOPE» U «MOJISIpHAST KOHLIEHTPALMSDY;
Macchl BELECTBA WM 00bEMA ra3a MO M3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe
Wi 00BEMY OFHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOrO 3¢ ¢eKra
peaklUny; 3HAYECHHUsS BOJOPOJHOIO MOKA3aTess PAacTBOPOB KHUCIOT M LIEIOYEH C
U3BECTHON CTENEHbI JucCOLMaluu; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
OPOAYKTa PEaKUUH, €CIM OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUJE pacTBOpa C
ompeneEHHON MacCOBOM JIOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TMpHUMECH); MO0JIM BBIXOAA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IUIAHUPOBATh U IPOBOAMTH
XMMHUYECKUH  JKCIIEpUMEHT  (MPOBEAECHHE  peakuuid  HOHHOIO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BELIECTB, ONPEACIICHUE
Cpenbl PpPAacTBOPOB BELIECTB C IMOMOLIbID HWHAMKATOPOB, HW3YYEHUE BIUSHUSA
pa3aMYHbIX  (AKTOPOB HA CKOPOCTb XHUMHUYECKOW  peaklUuu, pPELIECHUEe
IKCIEPUMEHTAJbHBIX 3a7ad 1o Temam «Meramiey u  «Hemertamisl») ¢
co0roicHMEM TpaBuil 0€3011aCHOTO OOpAaIleHMsI C BEIECTBAMU U J1a0OpaTOPHBIM
obopynoBanueM, (GopMymIHpoBaTh IEJb HUCCICAOBAHUS, MPEACTABIATH B



pa3nuyHON (Qopme pe3ynbTaThl IKCHEPUMEHTA, aHAIM3HPOBATh M OLEHUBATHUX
JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATh MpaBUja MOJIb30BAHUSI XUMUYECKOM
nocyaoi u 1a0OpaTOpHBIM O0OpYIOBaHUEM, OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUU C HMHCTPYKLUSIMHU I10 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJOTHMYECKH LeJIecCO00pa3HOro TOBEIEHUS B OBITY U TPYIAOBOH
NEATEIbHOCTH B LEJISAX COXPAHEHHUs CBOErO 3JI0POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpelbl W JOCTH)KEHUs €€ yCTOWYMBOIO pa3BUTUSA, OCO3HABaThb OIACHOCTH
TOKCHUYECKOr'0 JECHCTBUSI Ha KMBBIE OPraHU3Mbl ONpPEAEIEHHBIX HEOPraHUYECKUX
BELIECTB, MOHUMasi cMbIc nokasarens [1J1K;

c(OpMHUPOBAHHOCTh YMEHUN: OCYIIECTBISATH II€JICHANIPABICHHBIM TMOUCK
XUMHYECKON MH(OpMaIlMU B Pa3IMYHbIX HCTOUYHUKAX (Hay4YHAsl U y4eOHO-HAayqIHAs
JAUTepaTypa, CpelIcTBa MaccoBO nHpopManuu, UHTEpHET U Apyrue), KpUTUUECKU
aHAJIM3UPOBATHXUMUYECKYI0 MH(OpMaIHIO, NepepadaThiBaTbeé U UCIOIb30BATHB
COOTBETCTBUH C MOCTABJICHHOH yueOHOI 3a1aueii.
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IMPOBEPAEMBIE HA EI'D ITO XUMUU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJLHOM ITPOT'PAMMBI CPEJHEI'O OBIHIETO OEPA30OBAHUSA

Kon
NMpoBepPsieMoro
TpeOOBaAHUS

IIpoBepsiemble TpeOOBaHMA K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl CpeHEro o01ero 00pa3oBaHus

Bnanenue cucremoi XuMHUUECKUX 3HAHUHN, KOTOPasi BKIIOYAET:

1.1

OCHOBOIIOJIATalOIINe MOHITHS (XUMUYECKHH 3JEMEHT, aTOM, HM30TOIIbl, 3JEKTPOHHAs 000JI0YKa
aToMa, s-, p-, d-3JIEKTPOHHBIE OpOWTANH aTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa,
MOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCICHHS, XMMHUUYECKasi CBSI3b
(o- ¥ T-CBsI3b, KPAaTHBIC CBSI3U), THOPUIN3AIlNsl ATOMHBIX OpOMTaNel, KpUCTalInyecKas peméTka,
MOJIb, MOJIIPHAs Macca, MOJLIPHBIA 00BEM, MOJSpHAs KOHIEHTPALHs, PacTBOpPbl (HCTHHHBIC,
JIUCIIEPCHBIE CHCTEMbI), KPUCTAJUIOTHIPATHI, YIJIEPOIHBIA CKeJleT, (YHKUHOHAJbHAs TIpYIIIa,
paaMKal, HM30MEpHI, CTPYKTypHas (opMmyna, u3omMepus (CTpYKTypHasi, reoMerpuyeckas (Iuc-,
TPAHCU30OMEPHS), TOMOJIOTUIECKUH Psifl, TOMOJIOTH, YTJICBOJOPO/IBL, KHCIOPOI- H a30TCOICPKAIIHEC
COCIIMHEHHSI, OMOJOTMIECKU aKTUBHBIC BEIIECTBA (YIIICBOJBI, KUPHI, OCIKH), MOHOMEp, TIOIHMED,
CTPYKTYpPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIC COSINHEHNUS, KPEKUHT, PH(QOPMHIHT, THITHI XUMUYECKIX
peakuuii (OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC, JK30- U HJHIOTEPMHYCCKUE, PEAKIMd HOHHOTO
oOMeHa, TOMO- U IeTepOreHHble, OOpaTHMbIe H HEOOpPAaTUMEIC), PACTBOP, DICKTPOJIHTHL,
HEDJICKTPOJIUTHI, OAJIEKTPONUTHYECKAs JUCCOIMAINS, CTCIEeHb JUCCOLUAIMH, OKHCIIHUTENb,

BOCCTAaHOBUTECIIb, DJICKTPOJIN3, CKOPOCTH XUMHUYECKON PEeaKun, XUMHUYCCKOC paBHOBeCI/Ie)

1.2

TEOpUU U 3aKOHBI (TEOpHUs XHMMHHYECKOTO CTpOeHHsI opraHuveckux BemiectB A.M. Bytieposa,
Teopusl dBIEKTpoiuTHieckon auccormanuu, Ilepmommueckuit 3akon .M. MenaeneeBa, 3akoH
COXpaHEHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33pPEHUYECCKIE 3HAHUS,
JeKallie B OCHOBE TIOHUMAaHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHYECKUX  SBIICHHM,
COBpPEMEHHBIE TPEJCTABICHUSI O CTPOSHUM BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM |

HaJMOJIEKYJISIPHOM YPOBHSIX

1.3

NpeACTaBJICHUA O MEXaHU3MaX XUMHUYCCKUX peaxunﬁ, TCPMOANMHAMUYCCKUX M KHHETUYCCKHUX

3aKOHOMEPHOCTAX UX NPOTCKAHUA, O XUMHUYCCKOM PABHOBECHUN, NMCHEPCHBIX CUCTEMAX

1.4

(l)aKTOHOFI/IquKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBEC, MOJYYCHHU U 0e30IaCHOM HCII0JIb30BAHMH
Ba)KHEHIITUX HCOPraHMYCCKHUX M OPraHMYCCKHUX BCIICCTB B 6])ITy u HpaKTH‘IeCKOﬁ JACATCIIbBHOCTH

YCJIOBCKaA

1.5

O6HII/IC HAay4YHbIC MPUHOUIIBI XUMHWYECKOTI'O ITPOU3BOACTBA (Ha MMpuMEpPE NMpPOMU3BOACTBA cepHoﬁ KHC-

JIOTBI, aMMHUAaKa, METaHOJIa, ePepaboOTKH HEPTH)

ChopMHUPOBAaHHOCTH YMEHUH BEISIBIISTD:

2.1

XapaKTCpHbIC TPHU3HAKH W B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, IPUMCHATE COOTBETCTBYIOLIUE
TMOHATHA IIPU OIMMCAaHUH CTPOCHUA U CBOKCTB HCOPraHUYCCKUX U OPraHMYCCKUX BEHICCTB U HUX

TIpeBpalleHn

2.2

B3aUMOCBSI3b XUMHUYECKMX 3HAHUU C TOHATHSIMH U NPEACTABICHUAMU AOPYIrUux MNpeaAMETOB IJIA




Kopn
NMPoBepPsieMOro
TpeOOBaAHUS

HpOBepHeMLIe TpeﬁOBaHHH K IPEAMETHBIM pPeE3yJabTaTaM 0CBOCHUSA
OCHOBHOM Oﬁpa30BaTeﬂLHOﬁ nporpamMmmsl CpeaHero oo01ero 06p33OBaHI/Iﬂ

00J1ee 0OCO3HAHHOTO IIOHUMAHUS U 00bACHEHUS CYHIHOCTH MAaTCPHUAJIbHOI'O €AMHCTBA MHpaA

C(bOpMI/IpOBaHHOCTI) YMEHUS UCTI0JIb30BATh:

3.1

HAaMMEHOBaHUSI XUMHYECKUX COEAUHEHUHN MEXKAYHApPOOHOr'0 COr03a TeOpeTI/I‘ICCKOﬁ u HpHKJ’IaI[HOﬁ
XMMHUU U TPUBHUAJIbHBIC Ha3dBaHUSA BCLICCTB, OTHOCALIUXCA K U3YYCHHBIM KJlaCCaM OPTraHUYCCKUX

1 HCOPraHN4YCCKUX COEJIMHEHUM

3.2

XUMHUYECKYHO CUMBOJIMKY IJI1 COCTABJICHUS (1)OpMy.]'I HEOPraHN4YCCKUX BCHICCTB, MOJICKYJISIPHBIX U

CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX U CKEJIETHHIX) (OpMYIT OpraHMYECKIX BEIIECTB

CdopMupoBaHHOCTH YMEHUSI KIIACCH(PUIIUPOBATH:

4.1

HEOPraHn4eCKUE BEIICCTBA, CaAMOCTOATCIILHO BI:I6I/IpaTL OCHOBaHUA U KPpUTEPUU IJIA K.HaCCI/I(i)I/IKa]_II/II/I

N3Yy4aCMbIX XUMHYCCKHUX 00BEKTOB

4.2

OpraHIYECKHE BEIIECTBA, CAMOCTOSTENIHFHO BEIOMPATh OCHOBAHMS M KPUTEPHH LTS KIIACCU(HUKAIINH H3Y-

YaeMBIX XMMHYECKUX 00BEKTOB
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O pa3JIMYHbIM IIPHU3HAKaAM (‘-II/ICJ'Iy " COCTAaBy p€arupyromux BCEIIECTB, TCIIJIOBOMY BQ)(beKTy pe€akuunu,

M3MEHEHUIO CTETNEHEN OKUCIICHUS OJICMCHTOB, 06paTI/IMOCTI/I pe€akuyun, y4aCTUIO KaTanmaTopa)

ChopMHUPOBAaHHOCTH YMEHHS XapaKTEPHU30BATh JICKTPOHHOE CTPOCHUE aTOMOB (B OCHOBHOM H BO3-
Oy)XIEHHOM COCTOSIHHHM) W WOHOB XHMHYECKUX dieMeHToB 1 — 4 mepuoznoB Ilepmoamueckoit
cuctembl J[.W. MenzneneeBa M HX BaJ€HTHbIE BO3MOXKHOCTH, HCIOJB3YS MOHATHUA S-, p-, d-

OJICKTPOHHBIC Op6I/ITaHI/I, OHEPICTUYCCKUC YPOBHHU

ChopMHPOBaHHOCTH YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOICTB XMMHUYECKHX dJIe-

MEHTOB ¥ 00pa3yeMbIX UMH COSAMHEHHH 110 ITEpHOJaM U rpynnam

ChopMHPOBaHHOCTE YMEHHSI COCTABJIATH YPAaBHCHHS XHMHUYECKHX PEAKUUH W PACKPHIBATh WX

CYIIHOCTB!

7.1

OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUA J3JICKTPOHHOI'O Oananca

ATUX pPeaKluil

7.2

YpaBHCHUA peaKHI/Iﬁ Pa3INYHBIX THIIOB, IIOJHBIC U COKpaIIIéHHI)Ie YpaBHCHUA peaKuHﬁ HOHHOT'O

O6MeHa, YUUTBIBasl YCJIOBUS, IIPU KOTOPLIX 5TU PEAKIINH UAYT JO KOHIIA

7.3

peaKnuii THAPONIN3a, PEaKIUil KOMITIEKCOOO0pa3oBaHus (Ha mpuMepe THAPOKCOKOMIUIEKCOB ITUHKA

U QJIFIOMUHUS)

ChopMHPOBaHHOCTH YMEHHS TIOATBEPKIATH:

8.1

Ha KOHKPETHBIX IPHUMEPax XapaKTep 3aBUCHMOCTH PEaKIHOHHOH CIIOCOOHOCTH OpPraHUYECKUX
COCIMHEHHUI OT KPaTHOCTH U THIIA KOBAJIEHTHOH CBS3U (G- M TT-CBSI3U), B3AUMHOTO BIIMSIHUSI aTOMOB
U TPYII aTOMOB B MOJIEKYJax, a Takke OT OCOOCHHOCTEH peann3aliy pa3IHnIHbIX MEXaHH3MOB

MIPOTEKAHMsSI pEAKIINNA

8.2

XapaKTCPHBIC XUMHNYCCKHUE CBOICTBA BEIIECTB COOTBETCTBYIOILIMMHU 3KCIEPUMCHTAMU U 3aIMACAMU

YpaBHEHUN XHUMHUYECKHUX PEaKIMN




Kopn
NMPoBepPsieMOro
TpeOOBaAHUS

HpOBepHeMLIe TpeﬁOBaHHH K IPEAMETHBIM pPeE3yJabTaTaM 0CBOCHUSA
OCHOBHOM 06p330BaTeﬂLHOﬁ nporpamMmmsl CpeaHero oo01ero 06p33OBaHI/Iﬂ

C(bOpMI/IpOBaHHOCTI) YMEHUA XapaKTECpHU30BaATh COCTAB U Ba)KHEMIIIME CBOMCTBA BCIIECTB, IMMPpUHAA-
JICKaIUX K OHpeﬂeHéHHBIM KjlacCaM MW rpynmnam COCIMHEHUI (HpOCTI)Ie BCIICCTBA, OKCHUbI, TH/I-
POKCHUBI, COJH; YIJICBOAOPOAbI, IPOCTHIC 3(1)I/IpI)I, CIIMPTHI, Q)CHOHI)I, AIbACTHUAbI, KCTOHEI,

Kap6OHOBI)Ie KHCJIOThI, CJIOJKHBIC 3(1)I/IpI)I, JKUPBI, YIJTIEBOAbI, AMUHbI, AMUHOKHCJIOTHI, 66J’IKI/I)

10

C(bOpMI/IpOBaHHOCTI) yYMEHusA NpOBOAUTH paC‘IéTI)I 10 XHMMHUYCCKUM (bopMynaM U YpPaBHCHHAM

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM (bI/I3I/I‘-IeCKI/IX BCJIMYMH:

10.1

Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKIUH, €CIIM OJHO M3 MCXOIHBIX BEIIECCTB
JIaHO B BHJIE PacTBOpa C OMNpee’IEHHOW MAacCOBOMW JOJEW pacTBOPEHHOTO BEIIECTBA WM JAHO B

M30bITKE (MMEET MPUMECH)

10.2

MacCOBOH MM 00BEMHOM JIOJIH, BHIXOZA MPOAYKTA PEaKIIUU

10.3

TeIoBoro ¢ dexra peakiuit

10.4

00BEMHBIX OTHOILIEHU ra30B

10.5

10 HAXOXJICHUIO XUMUYECKOM d)OpMy.]'II)I BCIICCTBA

11

Bnanenue cucremoit 3HaHUM 0 MeTOAAX HAYyYHOI'0 MO3HAHU SIBJICHUI npupoabl, UCIIOJIB3YEMbIX B
€CTCCTBCHHbIX HAayKaX U YMCHUEC NPUMCHATH O3TU 3HAHUSA IIPHU SKCIIEPUMECHTAJIbHOM HCCJIICAOBAHUA
BCIICCTB U IJIA OOBSCHEHUS XHMMHYECKHX ﬂBHeHHﬁ, HMCIOIKUX MECTO B IIPpHUPOJEC, HpaKTH‘IeCKOﬁ

JIeSITeIbHOCTH Y€JI0BEKa U B TTOBCEIHEBHOM KU3HU

12

CcdopMupOoBaHHOCTh YMEHUS MPUMEHSTH (MCIIONB30BATh) 3HAHHUS O COCTABE M CBOWMCTBAX BELICCTB
JUIs  3KCIIEPUMEHTAJIbHOM IIPOBEPKM TIMIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH IpoTeKaHWs
XMMUYECKUX PpEaKUUi M IPOrHO3MPOBAaHMsS BO3MOXHOCTEH MX OCYLIECTBJICHUS; CUCTEMHbIE
XUMHYECKHE  3HaHWSA I  OOBSICHEHWS W IPOTHO3UPOBAHUS  SIBICHUH,  MMEIOIINX
€CTECTBCHHOHAYYHYIO TIPHPOAY; Ul HPUHATHS TPAMOTHBIX PEHICHHHA MpoOiieM B CHTYalusX,

CBSI3aHHBIX C XMMHUEH

13

ChopMHUPOBAaHHOCT YMEHUS ILIAHUPOBATH W MPOBOIUTH XUMUYECKUHA KCIEPHUMEHT (MOTY4CHHUE
Y U3y4YeHHE CBOMCTB HEOPraHMYECKUX W OPraHWYECKHUX BEIIECTB, KAUECTBEHHBIE PEaKLUHU Yrie-
BOZIOPOAOB Pa3jIMYHBIX KJIACCOB W KHCIOPOACOAEPKALUIMX OPraHMYECKUX BEIECTB, PpEIICHUE
9KCIIEPUMEHTANIBHBIX 3a7ad MO PAaclO3HABAHUIO HEOPraHWYECKHX W OPTaHUYECKHUX BEIIECTB) C
COOJTIOZICHHEM TIPaBII OE30IIaCHOTO OOpAaIIeHHUs C BEIECTBAMHE H JIA00PATOPHBIM 000PYIOBaHHEM;
GbopMymUpOBaTE UEMU UCCICAOBAHHSA;, IPEICTABIAThH B PA3TUYHON (OpMe pe3ylbTaThl

OKCIICPUMCHTA, AHAJIM3UPOBATb U OIICHUBATH UX JOCTOBCPHOCTH

14

ChopMupOBaHHOCTh YMEHHS OCYIIECTBIISITE HEJICHAPABICHHBIN TONCK XUMUYIECKOH HH(pOPMAINH B
Pa3IMYHBIX NCTOYHMKAX (HaydHas M y4eOHO-HaydHas TUTEpaTypa, CPeACcTBA MacCOBOW HH(pOPMAIINH,
ceTs MIHTEpHET U ApyTHE), KPUTHUECKH aHATH3UPOBATh XUMHUYECKYIO HH(OPMAIMIO, IepepadaThBaTh

e€ ¥ MCIO0JIh30BaTh B COOTBETCTBHH C MTOCTABJICHHOM y4eOHOH 3a1aueii

15

CchopMupOBaHHOCTh YMEHHSI MPOTHO3UPOBATH, aHAIM3MPOBATh M OLECHUBATH MH(OPMAIMIO C IO-

3HIIUI 9KOJIOTHUECKON 0e30IMacHOCTH TOCIEJCTBUI OBITOBOM M NMPOW3BOJICTBEHHON JNEATEIHHOCTH




Kopn
NMPoBepPsieMOro
TpeOOBaAHUS

HpOBepHeMLIe TpeﬁOBaHHH K IPEAMETHBIM pPeE3yJabTaTaM 0CBOCHUSA
OCHOBHOM 06p330BaTeﬂLHOﬁ nporpamMmmsl CpeaHero oo01ero 06p33OBaHI/Iﬂ

YCJIOBCKa, CBSI3aHHOM ¢ nepepaGOTKoﬁ BCIIICCTB, C(l)OpMI/IpOBaHHOCTB YMCHI/II\/'I OCO3HaBaThb OIIACHOCTb
BO3JICHCTBUSl Ha >KHUBBIE OpraHru3Mbl OHpeL[eJ'IéHHI)IX BCIICCTB, IIOHMMas CMBICI II0Ka3aTeiisd
npez[enLHoﬁ L[OHYCTI/IMOI\/'I KOHIOECHTpalllh, W TIOACHATH Ha MIpUMEpax CIIOCOOBI YMEHbIICHUA U

NPEAOTBPALICHUA NX BPEAHOI'O BO3JICHCTBUS Ha OpraHn3M 4CJIOBCKaA

HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 1O XUMUN

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

1 TeopeTnyeckre OCHOBBI XUMUU

Crpoenne BemectBa. CoBpeMeHHass MoOJelb CTpPOeHHMs aroma. PacmpeneneHue 3JIEKTPOHOB IO
SHEepreTHYeckuM  ypoBHsM. Krnaccudukanmuss  XuMUYecKuX — d1eMeHTOB. (OCOOCHHOCTH — CTPOCHUS
1.1
SHEPTeTHYECKUX YPOBHEH aTOMOB (s-, p-, d-3neMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSIHUS aTOMOB.

3.]'IeKTpOHHa${ KOH(bI/IpraIlI/ISI aroMa. BaynieHTHbIe OJICKTPOHBI

ITepuonuueckas cucrema xumuueckux 3neMeHtoB .M. MenaeneeBa. @usnueckuii cmbicn [lepuonuueckoro

3akoHa /.. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB PJIEMEHTOB U UX COCIMHEHUH IO

12 MepuoaaM U rpynmnaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEILECTB, BOJOPOIHBIX COCTUHEHUH,
BBICIIMX OKCHUJIOB U I'MJIPOKCUIIOB
1.3 BanentHocTs. DnekTpooTpunarenbHOCTh. CTENeHb OKUCICHUS
Bunpr xumMuueckod CBsI3M  (KOBaJGHTHAs, HMOHHAS, METAIIMYECKas, BOJIOPOAHAS) WM MEXaHU3MBI eé
oOpazoBanus. MeXMONEKyISIpHBIE B3anMMOACHCTBHA. BelmecTBa MONEKYISIPHOTO M HEMOJEKYISIPHOTO
14 cTpoeHus. THIBI KPUCTAUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAIIMYECKOU
pEIETKU
Xumudeckas peaknus. Kimaccupukanus XUMHUYECKUX PeaKinid B HEOPTraHHMYECKOW M OPraHMYECKOW XHMUHU.
13 3aKOH COXpPaHEHHsI MacChl BEIIECTB
1.6 CKOpOCTh peakiu, € 3aBUCUMOCTb OT PA3JIMYHBIX (PaKTOPOB
1.7 TerutoBbie 3PPEeKTHl XUMUYECKUX peakiuid. TepMOXUMHYECKUE YpaBHEHUS
OO6patumble peakuud. XHUMHYECKOe paBHOBecwe. DaKkTOpHl, BIUSIONIME HAa COCTOSHHE XHMHYECKOTO
18 paBHoBecus. [Ipunnun Jle [llarense
19 OnexTponutnueckas nuccouuanus. CunbHble U cinaldble AyeKTpoiauThl. Cpela BOAHBIX PACTBOPOB BELIECTB:

Kucjasd, HeI\/'ITpaJ'IBHaSI, ICJIOYHAaA. CreneHb Jucconuanuu. Peakiium HOHHOTO oOMeHa

1.10 Tunponus coneit. MonHoe npousseneHue Boabl. Bogopoansiii nokazatens (pH) pactBopa

Cnoco0bl BBIPAXKCHUA KOHICHTpalWU pPACTBOPOB: MaccCcoBasd OOJIA paCTBOpéHHOFO BCIICCTBA, MOJIsIpHAsA

KOHICHTpalus. HackblnieHHble 1 HEHACHIIIIEHHbIE PacCTBOPLI, PACTBOPUMOCTD. KpI/ICTaII.]'IOFI/II[paTI)I

1.12 OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE PCeaKuum. IloBenenue BeliecTB B cp€aax C pa3HbIM 3HAYCHHUEM pH




Kon

IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA

MeTo/1bI 3JIEKTPOHHOTO Oaanca

1.13

DIIEKTPOINU3 pACTBOPOB U PACILIIABOB COJIEH

2 OCHOBBI HEOPraHUYECKOU XUMUHU
2.1 Krnaccudukanus HeopraHmdeckux coeuHeHnid. HoMeHKIIaTypa HeOpraHuIeCKIX BEIeCTB
XUMHUYeCKHe CBONCTBA BOKHEHIINX METAJUIOB (HATPUH, KaJlMi, KaJIbIIUWA, MarHui, aJlOMUHUN, IUHK, XPOM,
22 XKeJe30, MeJlb) M UX coeuHeHuit. OOmme crnocoObl HONMYUSHHS METAIOB
XUMHUUYECKHE CBOMCTBA BAXKHEHIITNX HEMETAIUIOB (TAJIOTCHOB, CEphl, a30Ta, (ocdopa, yriiepoaa u KpeMHHS) U
23 UX COCAMHEHHH (OKCHIOB, KHCIOPOACOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHMUH)
2.4 I'eneruueckas CBsA3b HEOPTaHMUECKUX BEILIECTB, NPUHAMIEKAIIMX K Pa3IMUHbIM KJlaccaM
Wnentudurkanst HeopraHn4eckux coennHeHnil. KauecTBeHHBIE peakni Ha HEOPTaHWUIECKHE BEIIECTBA U
2 HOHBI
3 OCHOBBI OPraHUYECKON XUMHUU
OCHOBHBIE TOJOKEHUSI TEOPHUH XUMUYECKOTO CTPOCHHUS oOpraHudeckux coeannennii A.M. bytneposa.
VYrineponHblil CKeeT OpraHuvdeckor MoyeKymnbl. KpaTHOCTh XMMUYECKOW CBSA3HU. G- U T-CBSI3H. SP3-, Sp2-, Sp-
31 rHOpUAN3ay OpOuTaIe aToOMOB YIJIepoAa. 3aBHCHMOCTH CBOWCTB BEIIECTB OT XHMHYECKOTO CTPOCHUS
Monekys. 'omornoru. 'omonornyeckuit psin. zomepus u nsoMmepsl
3.2 [onsTre o GpyHKIMOHATBHOH rpyme. OpueHTanoHHBIE () ()EeKTH 3aMecTHTeIeH
[IpencraBnenne o KiaccH(UKAMK OPraHWYECKWX BemiecTB. HoMeHKIaTypa OpraHHYECKHX COCIMHECHUI
33 (cucTeMaTH4ecKasl) U TPHBHAIbHBIC HA3BAHMS BKHEHIINX NMPEACTaBUTEIICH KIIACCOB OPraHUIECKUX BEIIECTB
CB00OOTHOPAIMKATBHBIA ¥ MOHHBIH MeXaHU3MBI peakuun. [lonsaTtue o Hykieodwmie u snekrpoduie. [IpaBuio
34 MapkoBHukoBa. [Ipasusno 3aiineBa
Ankanpl. XMMHYECKHE CBOMCTBA allKaHOB: rajJOr€HUpPOBaHUE, AECTHUAPUPOBAHME, TEPMUUECKOE Pa3IOKEeHHUE,
3.5 KPEKHHT, n3oMepu3aiys, roperne. [lomyuenue ankanos. Llukmoankaner. Crenuguka CBOWCTB MUKIOATKAHOB C
MaJIbIM pa3MepoM LHKJIA. Peakiny NpucoeIMHEeHUs 1 paliKaJbHOTO 3aMelleHus
Ankenel. XWMHYECKHE CBOWCTBA: PEAKIUMU  TPHCOCOUHEHHS  (TAlOTeHHPOBAaHWE, THAPHPOBAHHE,
3.6 THAPOTAIOTCHUPOBAHNE, THIPATalnsi), TOPEHHs, OKHCICHHS | IOJMMEepH3alyd. [I[pOMBIIIICHHBIE |
11a00paTOpHBIC CIIOCOOBI IOJTYYCHHUS AIKCHOB
Ankaguensl.  XWMHYECKHE  CBOWCTBA  alKagUCHOB:  PEAKUMU  TNPHCOCAWHEHHS  (TUAPHPOBAHME,
37 raJIOTeHUPOBAHNE), TOPEHUS 1 onnMepu3anuu. [loaydenne ankaaneHoB
AnkuHBl. XUMHUUYECKHE CBOWMCTBA: PEAKLMU MPHUCOENWHEHHs (raJlOreHUpOBaHKue, THAPUPOBAHUE, THApATALIU,
TUIPOrajloOTeHUPOBAHKE) KaK CHoco0 TMOJIy4eHHUs IMOJIMMEpPOB M APYTrUX TNOJEe3HBIX MPOAYKTOB. Peakiuu
38 3aMmenieHud. ['opeHue aneTuigeHa Kak MCTOYHHK BBICOKOTEMIIEPATYPHOIO IIAMEHU JUIsl CBapKH M PE3KH
MeTaJioB. [lpuMeHeHue aleTuieHa
ApeHpl. XUMHYECKHE CBOHCTBa OCH30JIA: pEAKIMU AIEKTPOPHIBHOTO 3aMEIICHUS, MPHUCOCAUHCHHUS
39 (rumpupoBanme,  rajoreHupoBanHue). Peakmmsa  ropeHms.  OCOOCHHOCTH ~ XMMHYECKHX  CBOMWCTB

toxryona. [lonydenne OeH3onma. OcoOCHHOCTH XMMHUYECKHX CBOWCTB cTHpoJsia. [lommmepusammsi cTupona.

CrocoOBI TOJTyYeHHUs! 1 IPUMEHEHHE apOMAaTHYECKHUX YTIIEBOJOPOIOB




Kon

3.10

IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA

Crouprtel. [IpenenbHble OJHOATOMHBIE CIHUPTHL. XWMUYECKHME CBOMCTBA: B3aMMOJICHCTBHE C HAaTpUEM Kak
Croco0 yYCTaHOBIICHHS HAIWYMSA THAPOKCOTPYIINEBI, C TaJlOT€HOBOAOPOAAMH KakK CII0OCO0 IOTYdeHHS
pacTBopHuTeNel, BHYTPH- M MEKMOJNEKyIsipHas aermapatanus. Peakmust ropenms. I[lomydenme srtaHoma:
peaknuss OpOXKeHHS TJIIOKO3BI, THUApATAIHs OSTIICHA. OTHICHIVIUKOAh M TIHICPHH KaK MPEACTaBUTENIN

NPEACIIbHBIX MHOI'OATOMHBIX CIIMPTOB

3.11

®enon. XuMHYecKHe CBOWMCTBA (eHONa (peakiuu ¢ HaTpHEeM, THAPOKCHIOM HaTpusi, Opomom). [TomyueHue

(denona

3.12

Anpperunpl. XUMHUYECKHE CBOWCTBA MpPEENbHBIX ajbJErHJ0B: T'MAPUPOBAHUE; KaYECTBEHHbIE PEaKUWU Ha
KapOOHWIBHYIO TPymny (peakims «cepeOpsHOro 3epkaiay, B3auMmozedcTBue ¢ ruppokcumom menu (II).
[TonyueHne mpeAeNnbHBIX  AIBJETHWAOB:  OKUCIEHHWE CHOUPTOB, TUApaTalus  aueTwieHa. AIETOH

KaK MpeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PEAKIMN OKHUCJICHUS allCTOHA

3.13

KapOonoBble KHCIOTBL. XHMHUYECKUE CBOWCTBA NPEACIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Oco0EHHOCTH XUMHYECKHX CBOMCTB MYypaBBbUHOW KHCJIOTHL [lomydeHHe mpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT: OKUCIICHHE AKaHOB, aJKCHOB, IEPBUYHBIX CIIMPTOB, aJbACTHAOB. Bricine npenensHbie

1 HENPEACIbHBIC Kap6OHOBLIC KHUCJIOTBI

3.14

CrnoxHble 3GUpbl 1 KUPbl. CrIOcOOBI MONYUEHHUS CIIOXKHBIX 3GUpoB. OOPaTUMOCTh PeaKIMU dTepUPUKAITUIH.
[IpuMeHeHne CIIOKHBIX APUPOB B MUIIEBOH U TTap(HIOMEPHOI POMBIIIIICHHOCTH. JKUPBI KaK CIOXKHBIE d(DUPHI
TJIUIEPHHA U BBICIINX KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOWCTBA JXHPOB: THIPHUPOBAHKE, OKUCIICHHE.
l'unponms, WM OMBUICHHE, JKUPOB KaK CIIOCOO MPOMBIIUIEHHOTO IONYYCHHS COJEH BBICHIMX KapOOHOBBIX

KHCIIOT. MBITIA KaK COJIM BBICIIHX Kap6OHOBI:IX KUCJIO0T

3.15

XHUMUYECKHE CBONCTBA IIFOKO3bI: peaknuu ¢ y4aCTUEM CIIMPTOBBIX U aJIbJIeTUTHOM Tpynil 1 MOJIOYHOKHCJIOE
6pO)KeHI/Ie. HpI/IMeHeHI/Ie TJIFOKO3hI, e€ 3Ha4YeHuEe B JKU3HEACATEIIbHOCTU OopraHusma. I[Hcaxapnz[m: caxapo3sa,
MaibTo3a. BoccraHaBnMBamlie U HEBOCCTAaHABIIMBAIOIIWE Aucaxapuabl. FI/IL[pOJ'H/B Aucaxapuaos.
Honncaxapnz[m: KpaxmaJi, TJIMKOI'CH. CTpOCHI/Ie MAaKpOMOJICKYJI Kpaxmaja, TIJIMKOr¢Ha | HEJUIFOJIO3bI.
duznyecKkue CBOMCTBa KpaxmMajia 1 OCJIIH0JI03bI. XUMHUYECKUE CBOMCTBA Kpaxmajia: THAPOJIN3, Ka4YCCTBCHHAA
peaKkuus ¢ HOA0M. XHUMUYECKHEe CBOMCTBA LIEJIHOIO03bI: TUAPOJIN3, TOJTYYCHUEC 3(1)I/IpOB neuoa03bl. IToHsATHE

00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBII MIENK)

3.16

AMMHBI. AMUHBI KaK OpPTaHUYECKHE OCHOBAHUS: PEAKIIUU C BOJIOHM, KUCIOTaMU, PEAKIIUs TOpeHusl. AHWINH KaK
MPEICTABUTENb APOMATUYECKUX aMHHOB. XHMMHUYECKHE CBOWCTBA AHWIIMHA: B3aMMOJICHCTBHE C KHCIIOTAMH,
OpoMHON BomoOH, okucieHue. [lomydeHHe aMHHOB aIKWIMPOBAaHHEM aMMHaka M BOCCTAHOBJICHHEM

HUTPOIPOU3BOJIHBIX YTIEBOJOPOJOB

3.17

AMHHOKHCIIOTBI K O€lKH. AMHHOKHMCIOTBEI Kak aM(bOTepHI)Ie OpraHu4€CKrue COCAUHCHUA. OCHOBHBIC
AMHWHOKMCIIOTEI, 06pa3y}01une Oenky. XUMHYECKHE CBOICTBA OEIIKOB: TUAPOJIN3, ACHATYypallisd, KaUCCTBCHHbBIC

(LIBETHBIC) peaKkIMy Ha OCIKH

3.18

CTpOCHI/Ie " CTPYKTYpa MHOJHUMCPOB. 3aBHCHUMOCTb CBOMCTB MNOJIMMEPOB OT CTPOCHHA MOJICKYIL. OCHOBHEIC
CIIOCOOBI MOJy4YCHHUA BbICOKOMOJICKYJIIAPHBIX COEIMHEHHUM: pCakuuun noJIMMEPpU3alIuU u

HOJIMKOHACHCAIINH. KﬂaCCI/I(bI/IKaHI/ISI BOJIOKOH

3.19

I/IL[CHTI/I(bI/IKaHI/ISI OpraHn4Y€CKuX coenuHeHu. Perenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha paClioO3HaBaHHE




Kon

IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA

OPraHn4C€CKUX BEIICCTB

3.20 ['eneTnueckast cBsI3b MEXIy KJIaCCaMU OPTaHUYECKUX COSAMHEHMI
4 XuMud U KU3Hb
XuMusi B TOBCEAHEBHOM >ku3HU. [IpaBmina Oe3omacHON pabOThl C €IKMMH, TOPIOYUMH M TOKCHUYHBIMHU
+ BEIIECTBAMH, CPEICTBAMH OBITOBOW XUMUU
XuMus ¥ 310pOBhe. XUMHUS B MEIMIIUHE. XUMUS U CEINbCKOE XO3IUCTBO. XUMUS B TIPOMBIIIJICHHOCTH. XUMUS U
4.2 SHEPreTHKA: TNPHPOAHBIN W TOMyTHBIM HE(TSHOW Ta3pl, WX COCTaB M Ucioib3oBaHue. CoctaB HepTH M e
niepepaboTKa (PUPOTHBIE HCTOYHHUKH YTIIEBOJIOPOIOB)
XuMHSIT W OIKOJOTWs. XHMHUYECKOE 3arps3HeHHe OKpyKawlmed cpeapl U ero mnocneActBus. Oxpana
43 runpocdepbl, To4BbI, aTMOchepbl, Guopsl U (GayHbl OT XUMHYECKOTO 3arps3HeHus. [IpoOieMa OTXOIOB H
1OOOYHBIX MPOAYKTOB. AJIbTEpHATUBHbIE HCTOYHUKH SHEPTHH
OO0mue MPeaCcTaBiICHUST O IPOMBIIUICHHBIX CIOCO0aX NONYyYeHHsS XUMHYECKHX BEIISCTB (HA MpUMepe
4.4 MPOM3BOJICTBA aMMMaKa, CEpHOW KuCIOTbl). U€pHas M uBeTrHas Meramwnyprus. CTEeKIO U CHIMKaTHas
MPOMBIIUIEHHOCTD. [IpoMblliuieHHas: opraHuyeckas Xumusi. CoIpb€ 171 OPraHu4eCcKoi MPOMBIIIUIEHHOCTH
5 Tumnbl pac4€THBIX 3a1a4
PacuéTer Macchl BemecTBa Win 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe HITH 00bEMY
> OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB
5.2 Pacuétr! TermoBoro s dexra peakiyn
5.3 PacuéTpl 00BEMHBIX OTHOMICHUH ra30B MPU XUMUAYECKUX PEAKITHIX
Pacuérer Macchl (00bEMa, KOTHMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, SCIIH OJTHO M3 BEIIECTB JAHO B U30BITKE
>4 (uMeeT npumecH)
Pacuétel MaccoBo# uiTM 0OBEMHOM JIOJIN BBIXOJIA MPOYKTa PEAKIIHN
> OT TEOPETUYECKH BO3MOXKHOI'O
Pacuéter Maccrl (00bEMa, KOJMYECTBA BEIIECTBA) POIYKTa PEAKIINH, €CIIM OHO U3 BEIIECTB TaHO B BU/E
>6 pacTBopa ¢ onpeeI€HHON MacCOBOH JI0JIeH pacCTBOPEHHOTO BEIIECTBA
5.7 Pacu€rel ¢ ucrnonb3oBaHUEM MOHIATUH «MAcCOBas OIS, «MOJISPHAsA KOHLIEHTPALUs», «PAaCTBOPUMOCTDY
58 Haxosxaenne MOJeKyIIpHON (POPMYITBI OPraHMYECKOTO BEIIECTBA MO €T0 INIOTHOCTH M MaCCOBBIM JIOJISIM

9JICMCHTOB, BXOIAIINX B €I0 COCTaB, MJIX 110 NPOAYKTaM CropaHusd
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Hoponbkuna.- Poctos u//1:Jlernon, 2022
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