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HOACHUTEJBHAA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBbl CpEIHEero o01ero
obpazoBanusi(POIl COO), npeacraBnenHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepauny, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOKeHUN «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
Oenepanuun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYyOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBUSX —auddepeHITMpPOBaHHOTO,
npoduiabHOro oOOy4YeHHus, MPU3BAHO O0OECIeYuTh O0OIIE00Pa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJTOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy uX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
NPOJOJDKEHUS O0y4YeHUsI B OpraHu3alusX NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B nmporpamme no XumMuuM Ha3HAu€HHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkeausiMu OI'OC COO o B3auMOOOYCIIOBJICHHOCTH ILI€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOi MO
XUMHUH (PYHKINU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOTOopoil oOecrneynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y9aeMOT0 B paMKax KOHKPETHOTO MPOdUIIS;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeneseHue: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO CONEPKATEIBHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYyJarommxcsi B
paMKax MTOrOBOWM arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0OJaE€HHOTO U3YYEHUSI XUMUU:



e YCTAHAaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX mpoduieil, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEeMEHHU, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToOM 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 oOpa3oBaHMs, COACPKATEIbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbl CpEIHETO o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUOB
yueOHO-MIO3HABATENbHBIX  JACHCTBHI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIHUSAM B IMpOrpamMMe MO XMUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TmTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNnbHON (MHBAapUAHTHON) COCTABIIAIONIEH COAEpKaHHsS Y4EOHOTrO MpeameTra
«XumMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npodusst 00ydeHus.

B coorBerctBUM ¢ KoHuentyaidbHbIMU nosiokeHusiMu DPI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XUMHUSL Ha YpOBHE YINIYOJEHHOrO U3Yy4YEHHUsI HaNpaBieH Ha pean3aluio
IPEEMCTBEHHOCTH €  MOCJHEAYIOIIMM  JTaloOM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3AIUSIX CpeIHEero npogecCHoHaIbHOro
oOpa3zoBanusi. B 3Toi cBsI3u u3ydyeHHE MOpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yriyOJieHHEe TEeOpeTHYeCKOW U
MPAKTUYECKON MOJTOTOBKU OOYYArOIIMXCs, BEIOPABIIMX OMPEEIEHHBIN MPOpHIIb
0o0Oy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIErO MOIYyUYeHUsI XUMHUUYECKOTO
0o0pa3oBaHMs B OpraHU3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeaHero oOIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe HA peUIeHHe 3a7ad



BOCIHUTAHUSA U COLUAIBHOTO PAa3BUTHUS OOy4arommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIEMHTEIUICKTYa IbHBIX YMEHHMM, YMEHUI palMoOHAIM3alMi Y4eOHOrO Tpyna U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, HMEIONUX  MEKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocrapngomuMu mpeaMera «XUMHUsS» Ha YpOBHE YIiyOnEHHOIO U3y4eHUs
ABIAIOTCS  yrinyOnéHHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpeneneHuu moaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IpOrpaMMe IO XUMHHM 3a OCHOBY
npuHATkl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUYeHUs IpeaMeETa.

OcHoBy coaepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMH, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHMs IpeaMmeTa. JTa CUCTEMaA
3HAHUW TIOJIy4yaeT OIpPEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Oonblinii 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMera olecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKIIN, paCCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONH KUHETUKU
u TepMmoanHamuku. HM3ydenume mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHHUU aroma. XMMHUYECKas CBSI3b
OOBACHSETCS C TOYKU 3PEHMSI SHEPIrEeTUUECKUX U3MEHEHUI NpH €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUS MeXaHU3MOB e€ oOpazoBaHus. V3ydenue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHU NPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHU yaenseTcss 0coboe BHUMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AHHE KypcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YEHHMs [l KJIACCOB ONpPeeEHHOr0 nNpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [IONOJHEHMH K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis Oonbiioe
3HaueHue OyJIyT UMETh 3JIEMEHThl Y4eOHOro marepuana no odmei xumuu. Ilpu
U3y4YEHUU IIpeAMETa B JIaHHOM cCllydae akKLEeHT OylneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



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

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KIACCOB  XMMHKO-
ouosiorudeckoro mpoduisi OOJbIINNA YAeIbHBIH BeC OyIeT MMETh OpraHuyYecKas
xumMusi. B 3TOM ciydyae mpenocTaBisieTcss  BO3MOXKHOCTb A Oosee
O0OCTOSITENIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHIbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIIOTBI U apyrue. Ilpu 3TOM 3HaHMS O cOCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, AbIXaHMUS, MUIIEBAPEHUSI.

B mnnane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHaYyYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTUYECKOT0 MPUMEHEHHNS HayYHbIX
3HAaHUW H3ydeHHE INpeaMeTra «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 sI3bIK U TUTEpATypay.

ITpu wn3ydyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHEro ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MepBOCTENIEHHON 3HAYMMOCTH SIBISieTCSl (POpMHpOBAHHE OCHOB
HAyKM XHMHUU Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha yYrayOlnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearnoJaraet
peanu3anunio TaKuX LeJe, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U NTO3HABAEMOCTH SIBIIEHUU IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecrnedeHuH
YCTOMYMBOTO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJem
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JEXAallMX B OCHOBE XHWMHUYECKOM
COCTaBJIISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbBIX
NOHATUM, 3aKOHOB W TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHH BEIIECTBA Ha pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMWYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJarOIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJEH M MPOoOJieM COBPEMEHHOW XHUMHUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  MepepabOTKOM
BEIIICCTB;

yrIyOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METoJaX  IIO3HaAHWS,
HEOOXOJUMBIX JJIi NPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IPHUPOJIC, B IPAKTHYECKOU JISATEITHHOCTH M MTOBCEIHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpeIHero o0IIero oOpa3oBaHHs MPH U3YYEHUU
npeamera «XuMHs» Ha  YriayOJI€HHOM YpOBHE 0COOYI0  aKTyaJbHOCTb
nproOpeTaroT Takue LeNH U 3a/1a49H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TMO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAJIHBIX HUCCIEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU,

pa3BUTHE MOTHBAIIMM K OOYYEHUIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE  YCBOCHHS
00IICYCTIOBEUECKHX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN o0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM NPO(EeCCHOHATBLHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HABBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJI€3HOM AKOJOTMYECKOU AeSITCIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUSI XUMHUHU HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B Hefieni0).



COJEPXXAHUME OBYUEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYECHHWE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHME aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHple BO3MOXKHOCTHM aTroMa yriaepoaa. XMMHUYECKas CBA3b B
OpraHUYECKUX COEAMHEHUsX. Tumbl ruUOpUAM3aIMU aTOMHBIX OpOuTasIen
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, JBOMHAs U TpoiHasa cBA3b. CIOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemecTB. [loHsiTue 0 cBOOOJHOM panukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIsIpHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl  pa3IU4HBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHA,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3 HEKThI).

[IpencraBienne o kinaccupukanuum opraHndeckux BemlecTB. [lonstue o
dbyHkuuoHangsHOM rpymnmne. ['omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEACTABUTEIIEH.

OcoOeHHOCTH U KJIacCU(PHKAIMS OPraHUYeCKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YYEHUs BELIECTB W MX MPEBPALLCHHIA:
O3HAaKOMJIEHWE ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMNBITHI II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPH HArpeBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'oMoniornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
u30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJKaHOB, SP -
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKHUE CBOWMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMCTBA QJKAaHOB: PEAKUMH 3aMEUICHUs, W30MEpPHU3aLHH,
JErHIpUPOBaHUs, HUKIU3ALMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILIECHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH
CTPOCHHS ¥ XUMHYECKHX CBOMCTB MajblX (ILHUKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, ITUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMyueHUs u
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. 'oMonioruueckuil psii ankeHoB, odmias (popmyiia, HOMEHKIATYypa.
DNEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AalKEHOB, Sp°-
ruOpuan3aiys aTOMHBIX opoOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKLUU IMPUCOCAUHEHUS, 3aMEUICHUS B O-IIOJOKECHHE
IIpyU JBOMHOM CBSI3M, MOJMMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

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

Anxunsbl. 'oMon0oru4eckuil psii alkuHOB, 001mas Gopmyia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCIUHEHMS,  JUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCIEHHs. KHCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsi3b. CIIOCOOBI MOMYy4YEeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTudeckue YrieBoJOpoabl (apeHbl). ['oMosiorMueckuil psij apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIINU 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaAuKalle, PEAKUUH NPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAIUKaIOB, KapOOKCHUIHHOH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrnocoObl NOIyYeHHS U
MPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamMeHHbIH yronas U mpoAyKThl ero nepepadotku. Crnocodsl nepepadboTku HedTu:



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

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTECHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha TWAPOKCOTPYINIy, HUTPOrpylIy, LHUAHOTPYIIILY,
amuHorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWIENOYH. B3auMOelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJIIO0PTaHUYECKUX COECTUHEHUSIX. Hcnonp3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTANIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa KajlWs, B3aUMOJACHCTBHE AalleTHJIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja M BOJOPOJAa B OPraHWYECKUX BEIIECTBAX, IMOJY4YCHHE OSTUJICHA H
U3y4eHHUE €ro CBOMCTB, O3HaKomuieHHe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUTACTMAcC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJ€BOJIOPOAOB U TaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOOB.

Kucsiopoacoaep:xaiye oprannyeckue coeiMHeHN .

[IpenensHble omHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKyn (Ha MpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil pspg, oOmas Qopmyrna, U30MeEpHUs,
HOMEHKJIaTypa U Kilaccuukamuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOOOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKHE CBOMCTBA: pEaKUMUU 3aMEIIEHUs, JACTUApATAIllH, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU W  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiysi Ha OAHOATOMHBIE CIUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS] U NPUMEHEHUE OJHOATOMHBIX
CIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTypa U n3omepust. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHple CIHUPTHI — ATUJIEHIJIMKOIb WU [HLEepuH. Du3ndeckue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUHU 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMM, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOJy4YeHUST U [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
oenszonpHOTO fAapa. Pusmyeckue corcTBa (peHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauecTtBennsie peakuuu Ha (eHos. TOKCHMYHOCTH (heHomna.
Crnioco06bI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHbIe COETUHEHHS — albIETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynnbl. ['oMosIOrHYECKUE Psiibl albJIETMI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKiIaTtypa. PU3NYECKUEe CBOMCTBA aJbJETHJIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  @JIbJETUAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHbIE PEAKIUHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHUsl U MPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIpEENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX TMpEAETIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOJAOPOJHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HEMpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MaJbMUTHUHOBAs, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyUEHUs! U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (opmyna, uzoMepus u
HOMEHKJIATypa. PHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nyecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeNo4YHoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIpPENENbHbBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBI14 KaK COJTU BBICHIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccugukanus yrieBogaos (MOHO-, JU-
U rnonucaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYACTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUYHOKHCIOE OpoxeHue. llpuMeHeHue TIIIOKO3bI, €€
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxapos3a, MajabTo3a U
nakTo3a. BoccTanaBnuBaromye 1 HEBOCCTAHABIMBAKOIIME aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmad,
NIMKOTeH M 1esunoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalia, IJIMKOT€Ha H
HesuToa03el.  dU3MUEcKre CBOMCTBA KpaxMmaia W ULEJUIH0JI03bl. XHUMHUYECKHE
CBOICTBA Kpaxmaisa: T'MJApOJIU3, Ka4eCTBEHHAsl peakuus C HOAOM. XUMHUYECKHE
CBOICTBa LIEJUIFOJIO3bI: THAPOJIU3, MoJydeHue 3¢upoB ueuitonossbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJIEHHOW MEIHOM IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus raWnepuHa €
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJIEUCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneicreue
KpaxMaJia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBDY.

A3oTcoaep:xaliue OpraHu4ecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue M apoMaTHYECKHe; TIEepBUYHbIE, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekyn, oOmas (opmyina, n3oMepus, HOMEHKJIATypa U (HU3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUyeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJECHUCTBAE NMEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiIaMMOHUS.

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

Amunokuciotel. HoMenknatypa u uzomepus. OTaenbHbIe MPEACTaBUTENH O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKMCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(OTEPHBIX  OPTaHHYECKHUX
COCIMHECHHM, pEeaKIusl TMOJUKOHACHCAINN, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHYECKHE CBOWCTBA OEIKOB: THIPOIU3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIINU Ha OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W HMX MPEBpaAICHUN:
pacTBopeHre O€NKOB B BOJIE, JeHATypalusi OEJKOB MpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIleHWe SKCHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUE COCIUHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricokoMOJIeKYJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNH, CPEIHSS MOJIEKYISApHAs



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

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJiMdTUIEHTEpePTasIar). Y THinu3anus u nepepadoTka MiacThka.

DnacTomepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBL. Pe3nHa.

BonoxkHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CHEIUATBHOTO Ha3HAYCHHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALIME TOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIePUMEHTANbHBIX 3a7ad 1o TeMme «Pacrno3naBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXJEHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPraHUYECKOr0 COEIMHEHHS 1o Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuuu W/ HUCXOAHBIX BEUIECTB, YCTAaHOBJICEHHWE CTPYKTYPHOU (QOpMYJIbI
OpraHUYECKOTO BEILECTBA HA OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUs, ONpE/eNieHue JOJU BBIXOJA MPOJAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU W3YyYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TIOHSATUH, TaKk W TOHSATUM, MPUHATBIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHbIE TIOHATHUA: SIBIICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJIEHUE, H3MEpEHUeE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKya,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOe COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TeTepOoTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,



doTocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIbI, JKUPHI, HYKICHHOBBIC KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOTIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TNPOIAYKTHl, OCHOBBI pAalIOHAIBLHOTO IUTAHUS,
MOIOIIHE CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX sAep. XUMUUecKuid anieMmeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYeCKUX 3JIEMEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB TI0O AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIly aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIii MOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH u [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
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. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-aKLENTOPHBIN. DHEPrus U AJMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BogoponHas CBs3b.
MexMOoNEKYJISIPHBIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COEAUHEHUI
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHAIMOHHOW XUMHH.

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

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHS KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelmennsie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraninoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakivii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
DHEPTUU MPU XUMHUYECKUX peakuusiX. TemnoBble 3((PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

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

OOpatumMble U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecue. KoHcTanTa
XUMHYECKOro paBHOBecHs. (DaKTOpbI, BIMAKOUIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJICHNUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas auccoryanus. CuibHble W CJIa0ble  JIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpaibHasd,
niesnioyHas. Bomoponneiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. [IpolEcChl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHCIUTENTW W BOCCTAHOBUTENW. MeETOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBPAIICHUIL:
pa3loKEeHHe TNEPOKCHIAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE peaKIMii MIOHHOTO 0OMEHa, OTpeesIeHHe
CpeAbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHHUE BIMUSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemeTtamioB B Ilepuoguyeckoid CuUCTEME XUMHUUYECKUX
anemenToB J[.M. MenneneeBa n 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIUS HEMETAIJIOB (Ha MPUMEPE KUCIOPOa, CEpPHI,
dbocdopa u yriaeponaa).

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

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONydeHUs, GU3NYECKUue U
XMMHUYECKUE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIJIEHHBIE CIIOCOOBI MOTYyYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHU.



Kucnopon, o3on. JlabopaTopHble M TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. OuU3NUecKue U XMMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAe, CIOCOObI MOJy4YeHUS, (PU3MUECKHE WU
xummudeckue cBoicta. CepoBogopona, cynbuasl. Oxcupn cepbi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWMCTB
CepHOU KUCIOTHL. [IpruMeHenune cepbl U €€ COCTMHEHHM.

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

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

Yrnepon, HaxoXIaeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(HUKAIUU.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJId. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3ndeckue u
xummudeckue cporcta. Oxcupn kpeMHus(IV), kpemMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne meTtamioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OCc0OEHHOCTH CTPOCHHsS JJICEKTPOHHBIX OO0O0JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBolicTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN psAn HampsbkeHuid MetauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MAPOMETAITYPIus,
anekTpoMetaiutyprusi. [lonsatue o xopposuum MetamioB. CHocoOBbI 3alUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpwii u kamuii: monydeHue, Qusudeckue w
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE POCTHIX BEIIECTB U UX COCTUHEHUM.

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



ATIOMUHMI: TTOTy4YeHne, PU3ndecKkne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coenvHeHud. AmQoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miast  XapakTepuCTHKa MeETa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[leprognyeckor CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

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

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

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCUIbI,
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 MEJU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHbIE
CBOWCTBA OKCHJIA U THAPOKCHUAA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeneHune
LMHKA ¥ €r0 COCINHECHUI.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xene3a, MarHus B
KUCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aWMMOJIEVCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1ie04Yeld, KaueCTBEHHbIE PEAKI[MM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJIOB, B3aUMOJEHUCTBUE THUIAPOKCUIOB AOMUHHUS U IHUHKA C
pacTBOpaMH KHUCJIOT M LIEIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«T"anorensr», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTaipl TJIaBHBIX TOATPYID», «MeTamibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAax II03HAHUWA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUS.
Hay4Hple MpuHIMIBI OpraHu3aluyu XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BOXKHEUININX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEPHOM KHUCIOTHI, MeTaHoa). [IpoMbINIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMHMUYECKOE 3arpsi3HCHUE OKPY>KAIOLIEW CpeAbl U €ro IOCIEACTBHUS.
Ponp xumuu B o6ecriedeHuu I3HEPreTHIecKoil 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIB30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHBI.



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

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

XuMusi B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHndyecKue U MUHEpaibHbIe yA00pEHHUS.

CoBpeMEHHbIE 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 BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIUU, €CIH OJIHO U3
BCIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PAacTBOpE, MOJIM BBIXOJAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE 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
peAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIacCHU(pUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

®usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3NYecKue BEIMYHUHBI, €IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusmM, 3KOcCUcTeMa, OMocdepa, MeTaboau3M, MaKpO-
Y MUKPODJIEMEHTBI, O€JIKH, KUPbI, YTIEBObl, HYKIEMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi TPOMBIILICHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsA MTPOMBIILICHHOCTD,
dbapmarneBTHUECKAS MIPOMBIIIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI [10 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeaMeTa «XHMHS» HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMucs POCCUUCKOW TpakKIaHCKOW HUACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroHIMXCsl PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJIaMM M HOPMaMu T[OBEJCHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIILHOW W MPAKTUYECKOM AEeSTENbHOCTU
oOyyJarouuxcs B Ipolecce peaim3aluy o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIndHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD)  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpollecce peanusaiui o0pa3oBaTeNbHON AESITENbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUST 00YJArONTUMHUCSICBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

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

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUJIOKEHUSI XWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAyKH €CThb pe3yJbTar
JUTMTENIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTHUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHaim3e MHPOpPMAIMH O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS;

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

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE WM TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NMOHMMAaHUSA [EHHOCTEeH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOrofeHHsT TpaBWJI OE30MaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JEATEIBHOCTH;

NMOHMMAaHUS [EHHOCTH TIPaBWJI HWHAMBHIYAIbHOTO ¥  KOJUIGKTHBHOTO
©€301acHOTO MOBEICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS1);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIeI0BaTEIbCKOM
JEeSTEIIbHOCTH, OOIIECTBEHHO TIOJNIE3HOH, TBOPYECKOW W  JPYrMX BHIAX
JIeSITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a1ad
COIMATTLHOW HAIPABIIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3TUIHOTO PO/ia, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPYJLy, JIOASIM TPyia U pe3yibTaTaM TPYIAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBanus, Oynymied npodeccuu U peanu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCO00Pa3HOTO OTHOIICHUS K TPHUPOJIE KaK HCTOYHHUKY
CYIIIECTBOBAHUS JKU3HH Ha 3eMIIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa S3KOJOTHYECKHX MPoOJieM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON Cpeibl;



OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHDKEHUH XUMHUHU IS
peleHns BONpOCOB PalMOHAIIBHOTO IPUPOAOTIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
NPUPOIHON cpelie, YMEHHS IMPOTHO3UMPOBATh HEOJIAroNpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATH HUX;

HaJM4usl Pa3BUTOTO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa 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:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEeCTaBICHUS] 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJbI U YEIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBHJIM3AMK: B €€ T'yMaHUCTUYECKOM HAIpPaBJIEHHOCTH M Ba)XHOM pOJIU B
CO3aHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELICHUH TJI0OATBHBIX
npo0jeM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUH MEAMIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTr0 YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TIIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
noJiy4aemMble 3HaHUS JJIs aHajdu3a U OOBSCHEHUS SBJICHHUIM OKPYXKAIOIIEro Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM0OOpa30BaHMIO, K AaKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHUSI MPOTPAMMBbI 110 XMMUU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydarolMXcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTeMa, HAyYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yYHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GyHKIIMOHATIBHOM
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHLIUU 00YYarOIUXCs;
CHOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

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

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU H  PETYJSITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 0a30Bble JIOrHYeCKUE TeMCTBHS:

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

OTIpENIETIATh IeJIM JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHS, COOTHOCHTD PE3YJIbTATHI JESTEIILHOCTH C TTOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWM 3HAHWW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHITHH W yCTAaHABIMBATH WX B3aWMMOCBS3b,
WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH JJS KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIINA;

yCTaHABINBATh TMPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIAY H3yd4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B paccMaTpHUBaEMBbIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS WCIIOIh3yeMbIe B XUMHH CHMBOJUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PEHICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
PUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS VISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB UM XUMHUYECKHX
pEeaKLHnii;

dbopMyIMpPOBATH MENU U 33141 UCCIICTOBAHMS, HCTIOIB30BaTh MMOCTABICHHEIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
npoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOM
NESATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pelIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InYHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHMKAX uWH(oOpmanuu (Hay4IHO-
NoMmyJsipHas JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBAaTh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HopMm
IpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

(bopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOope wuHMOpPMALMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajaad
onpeneaEHHOro THUIA,

npuoOpeTaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  TMpEIACTaBICHUS
nHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1elCTBHUA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TEMBI B XOJ€ AUAI0ora U/
AUCKYCCHH, BLICKA3bIBATL UICH, (I)OpMYJ'II/IpOBaTI) CBOH IPCIJIOKCHUA
OTHOCHUTCIIbHO BBITTIOJIHCHHU A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIAaTh C TMpPE3CHTAIlMEH pe3y/IbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHHKAMU TTPHU BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
W3y4aeMbIX BEIISCTB, peaau3alllii y9eOHOTO POeKTa, U (OPMYITHUPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAaHUN IyTEM COTJIACOBAHMS IO3HMIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO IM03HABATEIbHYIO
JeSITENIbHOCTD, OMpefenas e€ IeNd W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpejlaraeMblii aJrOpuT™M JEHCTBUH IpH
BBIMIOJIHEHUH YYEOHBIX W HCCIENIOBaTEIbCKUX 3ajad, BbBIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CNOCOO MX peHIeHHs C YYETOM IMOMY4YeHHMS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILECTBJIATH CAaMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHAIM3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 0 XMMUU Ha yIriyOJaEéHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
JUIs y4eOHOTOo mpeaMeTa « XUMHUsD HayYHbIE 3HAHHUS, YMEHUSI U CIIOCOOBI AeMCTBHIA
110 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIBI AESITEIbHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B PA3IMYHBIX Y4EOHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
V3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPAKAKOT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUN: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiu B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHUS YEIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SJHEPreTUUECKON U



MUIIEBON 0€30MMaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUNA HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoOHAILHOTO
PUPOIONIOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUSI W OOIIEH KyJIbTYypPhI
4yeJioBeKa, a TakKe DJKOJOTWYECKHM OOOCHOBAHHOIO OTHOILIEGHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIEe OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIe (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TreoMeTpuyeckas,
ONTHYECKasi), HW30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHCHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalIeHUs] DHEPruM IMPU XUMUYECKHX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3IK XUMHUW, MHUPOBO33PCHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYECKHUX SBJICHUIA; MPECTABICHUS
0 MeEXaHu3MaX XHMHUYECKUX pPEaKluui, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3 dekTol, opueHTanThl | u 11 pona);
(bakToIOTHYECKNE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWU U OE30MMacCHOM
WCIIOJIb30BAHUU BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEIbHOCTH  4eJoBeKa, OOIMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOM3BOJICTBA (Ha MpUMEPE MPOU3BOICTBA METAHOIIA, MEPEepadbOTKH HEDTH);

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABIMBATHUX B3aMMOCBS3b, WCIIOJIH30BATh COOTBETCTBYIOIIHUE TMOHSATHS TIPH
OTIMCaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTaHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIHMN U PACKPBIBaTh UX CYUIHOCTH:
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHHS MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHIA,



U3rOTaBIMBATh MOJAEIIA MOJIEKYJI OPraHWYECKHX BEIIECTB ISl WILTIOCTPALuU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YYCHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIAEIbHBIX
NPEACTABUTENIEH OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJMYOJ, INIMLEPUH,
ATWJICHIJIMKOIb, (eHOoN, (OopManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAsI, OJIEMHOBASI, MAJIBMUTUHOBAS KUCIIOTHI,
TJIMLWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWUJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUE);

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

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

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapaKkTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAIUECHOB,
QIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJOB, CHUPTOB, AJBJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CHOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yIiIeBOAOB (MOHO-, AM- W TOJIMCAXapHIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYHD  CBSI3b  MEXAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHMI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATh HA KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUH OT
KpPaTHOCTH U THIIa KOBAJIEHTHOU CBSI3U (G- U TM-CBSA3M), B3aUMHOIO BJIUSHHS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTII€BOAOPOIHOTO
ceipbsi  (HeTh, NPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB MepepadOTKU;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHMs — HAONIOICHNHU, U3MEPEHUHU, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHMS IPUMEHATHOCHOBHBIE ONEPAIIMN MBICIUTEILHON
NEeATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 00O0OIleHHEe, CHCTeMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — Il U3YUYEHUSI CBOMCTB BEILLECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee OCO3HAaHHOTO MOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCITOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS WU
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOpPMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKUMU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XUMHUYECKHX DJIEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTH Ta3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AaHAJIM3UPOBATh U OLICHUBATh
C TO3MLIMHA  HKOJOTMYECKOM  0e30macHOCTH  TOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoi
BEILIECTB, UCIIOIb30BATHIIOYUYEHHbIC 3HAHUS [JI MPUHSITUS TPAMOTHBIX PELICHUN
npo0JIeM B CUTYaIIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB U
KHCJIOPOACOICPKAIIUX OPraHUYECKUX BEIIECTB, PELUICHUE SKCIEPUMEHTATbHBIX
3alad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJEHUEM MIPABUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpOBaTh IENh HWCCIACAOBAHUS, MPEACTABISATh B Pa3nudHON (popme
pE3yAbTaThl IKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJII0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3JI0POBBS, OKpYKalollen
IIPUPOTHON CPEIbl U TOCTHKEHUS €€ yCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBUS HAa KHUBbIE OpPraHU3MBbI
ONPENCIEHHBIX OPraHMYECKUX BEIIECTB, HOHMMAas cMbIci noka3arens [1JIK;

aHAIM3UPOBaTh 11€J1IeCO00PA3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIUIo, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOW 3aa9ei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmmas u HeopraHUYecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNA: O MATEpUAIHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTETHYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepHalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbhl UEJIOBEKa, a TaKke
DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JO0POBBIO M TPHUPOTHON

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

W30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aTOMa, TUOpHanM3aIus aTOMHBIX OpOuWTanei, WOH,
MOJIEKYJIa, BaJlEHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeTauIndeckas, BOIOPOJIHAS),
KpUCTAJUTMUECKasl PEIIETKa, XUMUYECKas PEaKIus, pacTBOP, JJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJUTHYCCKAS JTUCCOIHMAIUS, CTETNeHb JJIUCCOIUAIINH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIJIOBOW d(]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKInK, XUMHYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS DJICKTPOIMTHYECCKOW IUCCOIUAIINN, MEPUOINYSCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB, 3aKOH COXpaHCHUS U
MIPEBPAIICHHS] SHEPTUH TIPU XUMUYECKUX PEAKIINIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIGKAIME B OCHOBE ITOHUMAHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYISPHOM U
HAJMOJICKYJISIPHOM  yYPOBHSIX; TIPEJICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peaknuii, TEPMOAMHAMUYECKUX W  KHUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMHUYECKOM DPaBHOBECHH, PacTBOPAaxX M AUCICPCHBIX CHCTEMaXx;
(haKTOJOTUYECKHUE CBEJACHHUS O CBOMCTBAX, COCTaBe, IMOJIYYECHUHW U 0OE301acCHOM
WCIIOJIP30BAaHUU BAKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHAYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMECHUM: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPH
OTIMCAaHUHU HEOPTAaHMYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJT BEMIECTB MW  ypaBHCHUH  XUMHUYECKUX  PEaAKIIHH,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJMHEHMSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUNIMYECKON PEHETKU
KOHKPETHOTO BEILIECTBA;

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

chOpMUPOBAHHOCTh ~ YMEHUU:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTABY, XUMHYECKUE PEAKIIMHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, WU3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYaCTHIO Karaauszaropa |
JIPYTHE); CAMOCTOSITEIbHO BHIOUpATh OCHOBAHUS M KPUTEPUU TS Kilaccu(UKaIuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI MEPUOANYECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIbHYIO
Y IPOTHOCTHUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl OHSTUSI
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO30OYXKIEHHOE HHEPTETUYECKUE COCTOSIHHUS aToMay;
O0OBACHITH3aKOHOMEPHOCTH M3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB U HX
coeMHEeHUNW 10 mnepuomamM U rpynnaMm llepuoguueckon cucremsr JI. U.
MenpneneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKJYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS HX MOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEaKkUMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpE TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH MPOTECKAHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPreTUUYECKHX XapPaAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pPEaKIUh B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniui Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIIME B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUsS CEPHOW KHCIIOTHI, aMMHAKa,
o01Me Hay4yHble TMPUHIMIBEI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-T10JIb3A;

c(hOpMHUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMOICHWE, W3MEPEHHE, MOJICIUPOBAHUE,
AKCTIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MIPU SKCIEPUMEHTATIBHOM HUCCJIEAOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHUYECKUX SBJICHHH, HWMEIOIHUX MECTO B TPUPOJE,
MPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U B IIOBCEITHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHSTUAMHU U TIPEICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee 0CO3HAHHOTO TOHUMAHHS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETHI: C HCIOJB30BAHUEM
MOHATUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUSI;
Macchl BEIECTBAa WJIM 00BEMA ras3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Ui 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakuuu; 3HAYEHUs BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJMUYECTBA BEIISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPEICIEHHON MacCOBOM J0Jiel PacTBOPEHHOIO BEIECTBA WJIM JAHO B M30BITKE
(uMeeT mpUMECH); NIOJIM BBIXOAA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIIECHUU
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIEpUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKACHNE KAUYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACTICHUE
Cpelbl PAacTBOPOB BEIIECTB C MOMONIBIO HWHIMKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIUu, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afa4 1o TemaM «Mertamey u  «Hemeramis»y) ¢
coOJIroZiIeHneM MpaBui 0€301acHOro0 oOpalleHus C BelecTBaMU U JIa0OpaTOPHBIM
obopynoBanueM, GOpPMYJIMpPOBATH 1I€JIb  HMCCJIEAOBAHUS, NPEACTaBIATh B
pa3nu4HO (opMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATHUX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATH MPABHIIA MTOH30BAHUS XUMUUECKON
nocyol u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBITOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEJAeHUs B OBITY W TPYAOBOMU
JEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHON
Cpenbl W JOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHsA, OCO3HABATh OMNACHOCTH
TOKCUYECKOT'O JICUCTBUSI HA JKUBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B Pa3UYHBbIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JuTepaTypa, CpelcTBa MaccoBoil nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATHXUMHUYCCKYIO MH(GOpPMAIIHNIO, TIepepadaThiBaTheé M HCIOJIb30BAThB
COOTBETCTBHUH C TIOCTaBJIEHHOW y4eOHOM 3aaueii.
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