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MOSCHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
benepaabHOI obpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(POIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUSL BOcnHUTaHUs B Poccuiickoit
@epnepanuun Ha niepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npouiabHOro OOyuYeHHus, MPU3BAHO O0OECIeYuTh O0OIIEC00Pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
ajanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMLYME, a TaKkKe IS
MPOJIOJIKEHUS OOyUYEeHHS B OpraHu3alusXx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPUOPUTETHBIX JUCITUTLINH.

B mporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIENIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETENTECTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSAEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh obecreynuBaer
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast Ipe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO CONEPKATSIBHOW OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJaromuxcs B
paMKax HTOrOBOW arrectaliud B (OpME €AUHOrO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX Mpoduieil, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX  JACHCTBUI  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a mTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrO MpeaMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JOJKHA OMNPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00ydeHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha pealn3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTaloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYyUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3alUsaX CpeIHero npohecCHoHaIbHOTO
oOpazoBaHusi. B 3Toit CBsI3M H3ydeHHE TNpeaMeTa «XHUMHs» OPHEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BRIOPABIIMX OMPEeAenEHHbIN TPO(HIIb
0Oy4YeHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOLIETrO MOJIyYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk mMmiIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrpaMMBbl CpeHEro oO0Iero oOpa3oBaHUs
U3ydeHUE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (OpMHpOBAHUE Yy HHX
OOILIEMHTEIUIEKTYa IbHBIX YMEHHMH, YMEHUH palMoOHAIM3alMi Y4eOHOrO TpyJa U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUILITMHAPHBIH,
HAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpezgenenuu noaxoaoB K 0TOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEPKaHUSI 3TUX KYpCOB B IporpamMMme MO XHUMHH 332 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJIEHHOTO
YPOBHEW U3YUEHUS IIPEIMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3Y4EHHS MpeAMeTa. JTa CUCTeMa
3HaHUM TOJydyaeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs IpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX W CBOMCTBaX MX COCIMHEHMI Ha OCHOBE PACUIMPEHUS] U yriayOJeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKaHUsl PEAKINM, pacCMaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUUECKONW KUHETUKU
U TepMOJAWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  OasupyeTrcs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PEHHS YHEPTETHUECKUX U3MEHEHHI TIpH €€ 00pa3oBaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeACTaBICHUN 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoll XMMHUHU TMPH PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yAeNIeTcsl 0c000€ BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX I deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUH K oOmei cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJIs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuana mo odmie xumun. [lpu
U3yYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cielaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMs, OOUTHOCTh 3aKOHOB U TEOPUWA B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHHUS



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

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XHMMHKO-
ounosiorudeckoro mpoduisi 60BN YIAeIbHBIA BeC OyJIeT MMETh OpraHuyYecKas
xumus. B aTOM cilydae mpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPTraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaYYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTHYECKOTO NPUMEHEHHNS HayYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMUs» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHbIe NpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooiuiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3ajaueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHUU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMSI, IPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEr, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B 00ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
o0ecreyeHny PalMoOHAILHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HA pa3HbBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHHs XMUMHUYECKUX PEAKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 00X
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 11 OOBACHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
TPaMOTHOTO perieHus mpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCILICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX [IJII TPHOOPETeHHs] YMEHHH OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUUECKON ESATEIBHOCTH Y ITOBCEAHEBHON KU3HU.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIUX
(GYHKIMI [ET0CTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUsS MPH W3YYCHHUU
npeamera  «XuUMHs» Ha  YriyOJI€HHOM YpOBHE OCOOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LU U 33/1a49H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TMO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTU TEOPETHUYECKUX U
MPUKIIAJIHBIX HUCCIEIOBAaHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHTaHWIO  HAa  OCHOBE  YCBOEHUSA
00IIICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO YCTIEIITHOM MPO(ECCHOHATBLHOM U O0IIECTBEHHOM ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKON KYJIBTYPHhI, TPUOOpPETEHNE OTBITa OOIIECTBEHHO-
MIOJIC3HOM DKOJIOTHYECKOM JIEATCIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefieni0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHUYEeCKUX COCAMHEHUsX. Tumbl rUOpUAM3aIMU ATOMHBIX OpOuTasIen
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIGHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM pajaukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (GOpMyNbl pa3IU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenetHass. M3omepus. Buasl u30Mepun: CTPYyKTypHas, HOpPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MEepHBIH 3 HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
dbyHkunoHanasHOM rpymnme. ['omonorus. I'omonoruueckue psiabl. Cucremarrnueckas
HOMeHKIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHoCTH U KiacCU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHWE ¢ oOpa3liaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(mnaBiaeHue, OOyrIMBaHHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'oMoniornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNEruApUpOBaHus, IUKIN3ALUHU, TMPOJIN3a, KPEKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHUS W XUMHUYECKMX CBOMCTB MaJbiX (IMKJIONPONAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKEHOB, SpP*-
rubpuan3anys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMELIEHUSA B O-IIOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJMMEpU3aluu U OKucieHus. [IpaBuno MapkOBHHMKOBA.
KauecTtBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunbl. ["'oMonmornueckuii psif aTKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30MeEpHS. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKHWHOB, SP-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS,  OUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakluu Ha TPOIHYIO cBsi3b. CIIOCOOBI MONTYy4YEeHUS
U TIPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMeIlleHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lonmumepusanus ctuposna. CrocoObl NOIyYeHHS U
IIPUMEHEHUE apOMATHYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonyTHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yroias u mpoAyKThl ero nepepadotku. CrocooOsl nepepadboTku HedTu:



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

['eneTnueckas CBSA3b MEXAY PA3TMYHBIMU KJIACCAMU YTIEBOAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wwENound. B3auMoaenCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE STHIIEHA U
U3y4EHHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHbBI, MOJCIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpOoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoaHBIE CBSI3U MEXKIYy MOJEKYJIaMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JETUAPATALMH, OKHUCIIECHHS,
B3aUMOJICCTBHE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OpPraHUuYeCKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KA4eCTBEHHAs peakUus HAa MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOTOA2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHHE TUIAPOKCOTPYIIIBI U
OeHszonpHOrO sAapa. dusmueckue cBoicTBa (PeHona. OCOOEHHOCTH XHUMHUYECKHUX



cBoiictB (penona. KauecTtBennsie peakuuu Ha (eHos. TOKCHYHOCTH (peHomna.
Crnioco0OpbI osTyueHus: U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS] — aTIbIETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XUMHYECKHE CBOWCTBA  aIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO pajauKaia.
OcoOEHHOCTH CBOMCTB MypaBbHUHOM KHUCJIOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAS, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOU Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OO61mas xapakrepuctuka yriaeBogoB. Knaccudukamus yrieBoaoB (MOHO-, TU-
U rnojucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1eiunoiio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmalia, IJIMKOT€Ha H
HEeJUTI0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmajia: TMIpOJu3, KaueCTBEHHAs peakiusi C HOJ0M. XHUMHYECKUE
CBOMCTBa LIEJUTIOJIO3bI: TUJPOJIU3, MOJydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIEJIK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE ATHJIOBOTO COUPTAa B albJAETH]l HA PAacKaJI€HHON MEIHON MPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus ramnepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom menu(ll), BzaumoneicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CIupThl U
dbenomnwly, «KapOoHoBbIEe KUCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:xale OpraHnvecKne coeTuHeHUs.

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE NPEACTABUTENH O
AMUHOKHMCJOT: TJIMUWH, anaHuH. @u3nueckue CBOWCTBA AMUHOKMCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(OTEPHBIX  OPTaHHYECKHX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINY, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OeikoB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30oTconepkalye ~ opraHuueckue — coenuHeHus’» U «Pacno3HaBaHue
OPTaHUYECKUX COCAUHEHUI.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHas



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

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOTIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus U epepadoTKa MaacTyKa.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON (OpMYJIBI OpPraHMYECKOr0 COEIMHEHHS 1o Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIOCOOOB
MOJTyYeHUs, OMpPEJCICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJb30BAaHUME KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



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

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPTeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue SIEKTPOHOB 1O aTOMHBIM — OPOMTAISIM.
ONeKTpOHHbIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DJIEKTPOOTPULIATETLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MenaeneeBa. Csi3p nepuoanveckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
INPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. J3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-aKLENTOPHBIN. DHEPrus U IJIMHA CBsA3U. [0NspHOCTH, HAITPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBs3u. BogoponHas CB3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECTUHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEAMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemecTtBa  MONEKYyISpHOTO M HEMOJEKYJISAPHOIO  CTpPOEHMs.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauusa. Hacelmennsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIeCTB. TpuBHAaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMHUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAHEHHUs W NPEBPALLECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMHUUECKUX PEAKLIUM.
TepMoxuMHuyeckre ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHsle peakiun. Karanus u kaTaIm3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokasarens (PH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [IpomecChl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIAUTENM U BOCCTAHOBUTENHU. MeETOJ 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
pa3loKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAaKLIMi HOHHOIO OOMEHa, OIpeIEIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, W3YYEHWE BIMSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMSI HEMETAJUIOB (HAa NPUMEPE KUCIOPOJa, CEpPBI,
docdopa u yriaepona).

Bonopon. Ilonydenue, ¢usnueckne U XMMUYECKHE CBOMCTBA: PEAKIMH C
METaUlaMM M HEMeTaUlaMH, BOCCTAaHOBMUTEJIBHBIE CBOMCTBA. [ 'mapupsl
TomIMBHBIE AIIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOAOpOAbl. BaxkHenne KUCIOPOACOAEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHble M IPOMBILIJIEHHBIE CIIOCOOBI MOJIYYEHHUs
rajioreHoB. [I[ppuMeHeHne rajoreHoB 1 X COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kkuciopona. Ouznyeckne M XUMHUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcupn cepwi(1V), okcun
cepoi(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdy4deHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THAs
KHUCIIOTHI U X coi. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECKUE U
xuMmuueckue cpoiictBa. Dochunsr u dochud. Oxcunabl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
ynoOpeHus.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpa30BaAaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(lV), yrompHas kuciora u e
coJid. AKTHUBUPOBAHHBIA yroib, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuueckue coictBa. Oxcua kpemuHus(lV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHnue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHsS JJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBoricTBa MeTauioB. [IpuMeHeHHe MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYICHUS METaJIOB: TUAPOMETAIUTYPTHS, MUPOMETAILTYPTHS,
anekrpometaiutyprusi. [lonarue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctiuka MertamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE TTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB |IA-rpynner [lepuoandeckoit cUCTEMBI
XUMUYECKUX JJIEeMEHTOB. Maruuii u KaJblMii: moiydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTUKa MeTa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CHCTEMbl XUMHUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nueckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHI.
Baxueiimme coenunenus wmapranna(ll), wmapranua(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3znyeckue U XMMHYECKHUE CBOMCTBA JKejie3a W ero coeauHeHuil. OKCHUIbI,
rugpokcuansl u cou xkenesa(ll) u xenesa(lll). [Tonydyenue u npumeHeHue xeesa
U €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
MPUMEHEHUE MEJU U €€ COCAMHEHUMN.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUAA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHEHU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHue oOpaslloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xkeneza, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTajulbl M CIUIaBbD», B3aUMOJEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
nie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHCTBUE THUIAPOKCUIOB AOMUHHUS U IHHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMam
«T"anorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hple MpuHIMNBI OpraHnu3aluyi XUMUYECKOI0 IPOU3BOACTBA. [IpombilieHHbIE
CIOCOOBI MOMYUYEHUS BOKHEUININX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [[pombIlIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecrie4eHNH SHEPreTHUECKOM 0€30MacHOCTH.

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



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIEBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHU B IOBCEIHEBHOMU
JKU3HU.

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

XuUMUs B CEILCKOM X03icTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl s 31eKTpoHUKH. HaHOTeXHOIOT M.

PacuérHrbie 3a1aun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMHU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMM, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €CIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA U MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXHOTO.

MesxnpenMeTHbIE CBA3H.

Peamu3anuss  MeXNpeaIMETHBIX  CBsI3ed NP HM3yYEHHMH OOIed U
HEOpPraHU4eCKOo XUMUM B 11 Kjacce OCyIIEeCTBISETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIacCH(pUKAIMS, MEPUOANIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

®dusuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kneTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pPECYpCHI.

TexHonmorus: XMMHU4YECKasi MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHUasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM C CHUCTEMHO-NIEATEILHOCTHBIM TIOIXOJIOM B CTPYKType
JMYHOCTHBIX PEe3YyJIhTATOB OCBOCHHS TpeIMeTa «XWMHUS» Ha YPOBHE CPEIHETrO
obOmero oOpa3oBaHUS BBIICICHBI CICAYIONIME COCTABISIONIME: OCO3HAHHE
00y4JalImUMHUC POCCUHUCKON TPa)kTaHCKOW HISCHTHYHOCTH, TOTOBHOCTh K
CaMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEICIICHUIO; HATHINE MOTUBAIIUU K
0o0y4eHHI0; TOTOBHOCTb W CHOCOOHOCTh OOYyYaloUIMXcs pPYKOBOACTBOBATHCA
NPUHATBIMH B OOMIECTBE TNpaBWJIAaMH W HOPMaMHd IIOBCJCHUS, HAJIUIHC
MIPABOCO3HAHUS, IKOJIOTUIECKON KYIbTYPHI;, CIIOCOOHOCTh CTABUTH LIEJH M CTPOUTH
KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE PpE3y/lbTAaThl OCBOCHHS MpeaMeTa «XHMHS» OTPAXKAOT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTH
o0ydaromuxcst B Mpoliecce peann3ainuy 00pa3oBaTeIbHON AesITeIbHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHMHS» OTPAKArOT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEIILHON W TMPAKTUYECKOW JACSITEIbHOCTH
oOydJaronuxcsi B MpoIecce peanu3anui 00pa30BaTeIbLHON JCSITEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHMS

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

NPEJICTAaBICHUS O COIMAIBHBIX HOPMax M TPaBHIAX MEKIMIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH [EATEIBHOCTH TIPH CO3TaHHUU
y4eOHBIX TPOEKTOB, PEIICHUH YYEOHBIX W TIO3HABATEIbHBIX 3a71a4, BHIMIOJTHCHUU
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh ¥ TNPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTHI IPYTUX TPH aHAIN3E Pa3IUIHBIX BUIOB YI4COHOH NeATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XVMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU WM MPAKTUYECKOTO
NPUIOKEHUST XUMHH, OCO3HAHHs TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar



JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca ¥ TMO3HABaTEIbHBIX MOTHBOB B TMOJIYYEHHH U TIOCICIYIOIIEM
aHam3e HHPOPMAIMH O TMEePEAOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYECTBECHHOMN
XHMHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlUU, CBSI3aHHBIC C XUMHUYECKUMH SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIINNA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOmnro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
TIOBCETHEBHOM JKHU3HH, B TPYAOBOH JAESITEIHLHOCTH;

MOHUMAHUS [EHHOCTH TPAaBWJI HHIUBUAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30macHOTr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOIINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUs TIOCIEACTBHA U HEMPUATHS BPEAHBIX MPHUBBIUEK (YIMOTpeOICHUs
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIhCKON
JEeSTEIIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKOW M  JPYrUX BHIAX
JIeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHEe B PEIICHUU MPAKTHUYECKUX 3a/ad
COIMAIPHON HAIPaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3yUEHUIO Mpodeccuil pa3InyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHUH,

YBOKEHHUS K TPY.Ly, JIOASIM TPyia U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpaeKTOpHUU
obOpasoBanmsi, Oymymielr npodeccuu W peaan3aldd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00I1eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

IKOJIOTUYECKU IIEIeCO00Pa3HOT0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;



NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSIHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUAIIBHON CPEABL;

OCO3HaHHS HEOOXOJAMMOCTH HCIOJB30BAaHUS JIOCTHXKEHUH XUMHUH Ui
peLIeHUs BOIIPOCOB PALIMOHAIIEHOTO ITPUPOIOIIOIb30BaHNS,

AKTUBHOTO HENPUATHSA JECHWCTBHUM, NPHUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJIHON cpezie, YMEHHs] MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHMUECKUE
NOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh UX;

HAJIM4MsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHONM M COLMAIbHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xemooouu;

7) HIEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUu(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJICTaBICHNUs. 00 OKPYXalOIIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pElIeHUH MpoOJeM COXPAHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOM KyJbTYpbl, B PELICHUH IJI00AIBHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CBIPHEBOM, SHEPIETUUYECKOM,
MUIIEBON U 3KOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, 00ecredeHUn
YCIOBUHM YCHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHOM >KM3HHU KaXKJOTO 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUSA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJydyaeMble 3HAHUA Ul aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAaHHbBIC 3aKIIOUCHUS Ha
OCHOBE HAay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 IOJIy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUSA IS
pelieHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIBCKON EATEIbHOCTY;

FOTOBHOCTH U  CIOCOOHOCTM K  HENPEPhIBHOMY OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUII IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSM TpyAa B pa3lIMyHBIX cepax mpodecCuoHATbHON
NEeSATeTLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIe pPe3yIbTaThl OCBOCHUS MPOrpaMMbl [0 XUMHUH Ha YPOBHE
cpennero o0miero 00pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
npoliecc, CUCTeMa, HayuHbl (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHus, UCCIIeI0BaHUE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU M  PETYJSITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

KCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapaKTEpPHbIE MPU3HAKU TOHATUW M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KJIAacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJIEJACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbIe B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XUMHYECKOU
peakiMu — TMPHU PEIICHUH YYeOHBIX TO3HABATENBHBIX M TPAKTHUYECKUX 3ajad,
NPUMEHSATHh HA3BaHHBIEC MOJICIIbHBIC MPEACTABICHUS IJISl BHISBICHUSI XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOTO TIO3HAHMS BEUIECTB U XUMHUYECKUX
peakuuii;

dbopMyIMpOBaTh LETH U 33/1a4U UCCIICIOBAHMS, NCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJIETh HABBIKAMH CAMOCTOSITEILHOTO IUIAHWPOBAHUS W  TPOBEACHUS
YYEHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 32 XOIOM
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
00001IeHNS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW U TPOSKTHOM
NESATEeTLHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/lad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB TO3HAHUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX uHpopMmammu (HAydHO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
TIPEICTaBICHNUSA, KPUTHYECKU OLICHUBATh e JOCTOBEPHOCTH "
HEMPOTHUBOPEUHBOCTD;

dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPENIETEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAY4YHBIM S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMHYECKOH WHpOpMaIueil: TPUMEHATh MeXNpeaMeTHble (pu3udeckue u
MaTeMaTHYECKHEe) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBHATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[&CMOI>1 TEMBI B XO0J€ AUaAI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIBHO BBIITOJITHCHU HpC,Z[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3CHTAIlMEd Pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HJIM COBMECTHO CO CBEPCTHHKAMHU TPH BIMIOJTHCHHH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThI 1O MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOro MpoeKTa, U (HOpMyIMPOBATH BBHIBOIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HMCCIICIOBAHUN MyTEM COTJIACOBAHMS TO3HMIUN B
X0J1e 00CY X IeHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE 1eCTBUS:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTh, OmNpeneisist e€ Meau W 3aJayd, KOHTPOJIUpPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpejlaraeMblii aJrOpuT™M JEHCTBUH IpH
BBIMOJIHEHUHM YYEOHBIX W HCCIEIOBaTeIbCKUX 3ajad, BbIOMpaTh Haubojee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIYYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIIATH CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAaHad3a |
CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha ypOBHE CpEIHEro oOuero oOpa3oBaHUS BKIIOYAIOT CHEHU(pHUUECKUE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOEHUIO, UHTEPIPETALMU U NPE0OpPa30BAHUIO 3HAHUM, BUJBI AESITEIBHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMs M NPUMEHEHUIO 3HAHWW B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, 4 TAKKE B PEAIbHBIX KU3HEHHBIX CUTYAllHsX, CBA3aHHBIX C XUMHUEH. B
IIpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABIECHBI IO TOJaM
U3YUYCHHUS.

10 KJTIACC
[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:



c(OpMUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OPTaHUYECKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEeHUU yCTOHYMBOIO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3/JaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHUKOB SHEPTUH, B oOecrieyeHuun pPalMOHAIBHOTO
IPUPOJIOTIONB30BaHusl, B (OPMUPOBAHUM MHUPOBO33PEHHUS U OOMIEH KYJIbTYpPHI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolIne MOHITUS — XUMUYECKUN 2JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAs
obOoyiouka aroma, S-, P-, O-aroMHBIE OpOWTAM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTanei, HOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeleT, GyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHasi M NPOCTPAHCTBEHHAas (reoMeTpuyeckKas,
ONTHYECKAs), HM30MEPBI, T'OMOJOTMYECKUA psAJl, TOMOJOTH, YTIEBOIAOPOBI,
KHCIIOPOJ- U a30TCOJEpKAIlllMe OPraHUYECKHE COETUHEHHUs, MOHOMEp, MOJHUMEp,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS; TEOPUHU, 3aKOHbI
(nepuonunueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
Y TpEBpalIEHUs] DHEPrUM TMPU XUMUYECKHX PpEeaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAIIHe B OCHOBE
MOHWMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBICHUM; MPEJACTaBICHUS
O MEXaHM3MaX XHUMHUYECKHX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHMs, O B3AUMHOM BJIIMSIHUM aTOMOB M TpYyMI aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbI 3 dekTl, opuentanTsl | u |l pona);
(aKTOJOrMYecKne CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCITOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATEeIbHOCTH  YeJOoBeKa, OOMMX  HAy4YHBIX  NPHUHIUMIAX  XHMHUYECKOTO
IPOM3BOJICTBA (Ha IpUMEpE MPOU3BOICTBA METaHOJIa, IepepaboTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTAHMYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (hOpMYIT OpraHUuYECKUX
BEIECTB;



COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMA U PACKPHIBATh UX CYITHOCTH:
OKHCJIUTEIHbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl  TMOCPEICTBOM  COCTABIICHUS
AIIEKTPOHHOTO ©OajaHca »JTUX peakluil, peakuuil HOHHOrO OOMEHa MyTEM
COCTaBJICHUS MX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMUI;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OpraHWYECKUX BEIECTB ISl WILTIOCTpAlluU
WX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAJICKHOCTh U3YYCHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIACCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS JJISI OTICIBHBIX
MIPEICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOMYOJ, TJIMIICPUH,
ATWICHTJINKOb, (eHOos, (OopMambIeTHl, aneTaabJerul, aleToOH, MypaBbUHAsS
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapHHOBAs, OJICMHOBASI, TATBMUTUHOBAS KUCIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPYyKTO3a, aHWUJIMH, NUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHUMHYECKOM CBSI3M B
OPTaHWYECKUX COCAMHCHUSIX (KOBAJICHTHAs W WOHHAS CBSI3b, G- WM T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bByTiepoBa /st 00bsiCHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS,

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAJIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QIKUHOB, apPOMATUYECKHUX YTIEBOAOPONIOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JIH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIHMA C WCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MPHUMEpPAx
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBsI3U (G- U M-CBSA3M), B3AUMHOI'O BIIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOAOPOIHOTO
ceIpbsi  (HeTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB epepadoTKH;



c(OpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHS — HAONIOICHNHU, U3MEPEHUHU, MOJIECTUPOBAHUY, IKCIIEPUMEHTE
(peaJbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(OpMHUPOBAHHOCTh YMEHMUS IPUMEHATH OCHOBHBIE ornepanuu
MBICIIUTENIBHON JI€ATEIbHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 0000IIeHHE,
CUCTEMAaTHU3ALNIO, BBISIBJICHUE NPUYMHHO-CIECICTBEHHBIX CBSI3€M — JUI U3Y4YEHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUM ¢
HNOHATUAMU U NPEACTABICHUSMU IPYIMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IUIs
0osiee OCO3HAHHOI'O IMOHMMAaHMs CYIIHOCTH MAaTepUaibHOIO €IUHCTBA MHpA,
UCIOJIb30BaTh CUCTEMHBIC 3HAHMS MO0 OPraHUYECKOW XUMHUH Il OOBACHEHUS U
IPOTHO3UPOBAHUS SIBJIEHUM, UMEIOLUX €CTECTBEHHO-HAYYHYIO IPUPO.Y;

c(OpPMUPOBAHHOCTh YMEHMH: NPOBOAUTH PacdE€Thl IO XUMHUYECKUM
(dopMysiaM U ypaBHEHHUSM XMMHUYECKHX PEAKLHI C UCIIONb30BAHUEM (PU3UUECKUX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUYEThl MO HAXOXKACHUI0 XUMHUYECKOU
(dbopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
IPOAYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TO3ULIMHA  HKOJIOTMYECKOM  0e30macHOCTH  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BELIECTB, UCMOJIb30BaTh MIOJyYEHHbIE 3HAHUS ISl HPUHATHS TPAMOTHBIX pELICHUN
po0JieM B CUTYalLlUsAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh M IPOBOAUTH
XUMUYECKANA H3KCHEPUMEHT (MOJIy4YEHHE W H3YyYEHHE CBOMICTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE PEAKIMH YIJIEBOJOPOAOB PAa3IMYHBIX KJIAaCCOB U
KHCJIOPOJICOIEPKALUX OPraHUYECKUX BELIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aJlad [0 PACIO3HABAHHWIO OPraHMYECKHUX BEILIECTB) C COOJIIOJIEHUEM IpaBUII
Oe3omacHOro oOpalleHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYJAOBaHUEM,
dopMynupoBaTh 1Eb HCCIENOBAaHUS, NPEACTABISATh B pa3iudHON ¢dopme
PE3yNbTATHI HKCIIEPUMEHTA, AHATIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHUI:

co0roAaTh MpaBUiia dKOJOTMYECKH LE1eco00pa3HOro NoBeAEHUs B ObITY U
TPYJOBOI JIEATEIIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYNBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEWCTBHUA HA JKHUBBIE OpPraHU3MbI
oInpeAeNEHHBIX OPraHNYECKUX BEILECTB, MIOHMMas cMblcia nokaszarens 111K

aHAJIM3UPOBATh 1IEJIECO00PA3HOCTh MPUMEHEHUSI OPraHMYECKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;



c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (HAy4dHas U y9eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMaluu, UHTepHeT u Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmas u HeopraHUYecKas
XUMHSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MATEpUATHLHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DKOJOTUYECKOW, DHEPTeTHUYECCKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
dbopMHpOBaHUNM MHUPOBO33PEHHUS W OOIIEeH KyJbTyphl UEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHPOIHOU

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

U30TOIBI, JIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAI, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUSI aToMa, TUOpuau3alvs aTOMHBIX OpOWTanei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAsl, WOHHAs, MeETaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAUINYECKAsT PEUIETKA, XHMHUYECKasl pEeakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJUTUYECKAs JUCCOLMALMS, CTENEeHb JIHCCOLMALNU,
BOJIOPOJHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEIUIOBOU 3(¢eKT
XUMHUYECKON pEaKIMK, CKOPOCTh XUMUYECKON peaKIKi, XUMUYECKOE PAaBHOBECHUE;
TEOPUM MU 3aKOHBI (TEOPHS DIIEKTPOIUTHUUECKOW IHUCCOLMALMU, MEPUOINYECKUN
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U
NPEBPAILECHHS] SHEPTUHM NIPU XUMHUYECKHUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHUHU, MHPOBO33PEHUYECKHE 3HAHMS, JIeKallM€ B OCHOBE IOHUMAaHUSA
OPUYUHHOCTA U CUCTEMHOCTHM  XUMHUYECKUX  SIBJIEHUH;  COBPEMEHHbIE
IPEACTABICHUS] O CTPOEHHWM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIPHOM YpPOBHSX; TPEJICTAaBICHUA O MEXaHU3Max XUMHUYECKHX
peakuuii, TEepMOAUHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUsl, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOPAX M AUCHEPCHBIX CHUCTEMAX;
(aKTOJOrMYEeCKUe CBEACHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUHU U O€30MacCHOM
UCIOJIb30BaHUU BaXKHEUIINX HEOPTaHWYECKUX BEUIECTB B OBITY M MPaKTUYECKOU



NEATETLHOCTH  YeJOBeKa, OOMmUX  HAYYHBIX  NPHUHIMIAX  XHMHAYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJB30BATh COOTBETCTBYIOLIUE ITOHATHS MPU
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIUKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypPaBHCHUH XUMHUYECKUX  PEAKIIHH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHasibHbIe HA3BaHMS OTIAEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
VWOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM  pElETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKONW PpEHIETKH, OOMEHHBIH WU
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIGHTHOU CBS3H;

chOpMUPOBAHHOCTh ~ YMEHHUH:  KJaccU(PUIMpPOBAaTh:  HEOPraHHUYECKHE
BEIECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIMHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTETNEHEeW OKHUCIIEHUSI 3JEMEHTOB, OOpaTMMOCTH, YYacTHIO KarTajau3aTropa H
JIPYTHUE); CAMOCTOSITEIBHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3yYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINIL;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOr0 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl MOHSITUSI
«QHEPTEeTUYCCKUE YPOBHM», «IHEPICTUUYECKUE TOIYPOBHHU», «S-, P-, O-aToMHBIC
opOUTanu», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX DBJIEMEHTOB U HX
coeMHeHMH 1o Tnepuogam u rpynmnam  I[lepuwoamyeckoir cucremsr /J[. .
MeHnpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

cOpMHUPOBAHHOCTh ~YMEHMM: XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  MOJATBEPKIATH
CYILIECTBOBAHUE TE€HETUYECKOW CBA3M MEXKJIYy HEOPraHMYECKHMM BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;



c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
ITUX PEAKIUN; PEaKIMid HOHHOTO OOMEHa MYTEM COCTABJICHHS WX TMOJHBIX U
COKPAIllEHHBIX  MOHHBIX  YpaBHEHWH;  pEakuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS);

c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HMX HHEPreTUUYECKUX XapPAKTEPUCTUK, XaAPAKTEP
WU3MEHEHHSI CKOPOCTM XHMHMYECKOW PEAKUUH B 3aBUCUMOCTH OT PAa3JIUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO0 PABHOBECHSI TIO]1 BIUSIHUEM
BHeIIHUX Bo3aehcTBuil (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JeXKalMe B OCHOBE IMPOMBIIUIEHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, aMMHUakKa,
o0lllMe Hay4dHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWH O METOAaX HAyYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHWE, W3MEPEHHE, MOJEINPOBAHUE,
AKCIEPUMEHT (peaibHbId U MBICJICHHBIHN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHHUSI IPUMEHSATD 3TH 3HAHUS MPU SKCIEPUMEHTAIBLHOM MCCIEA0BAHUN BELLECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHHM, WMEIOIMUX MECTO B TIPUPOJE,
MPAKTUYECKOM JAEATETbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISABIISITH B3AaUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
00JIee 0CO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJAUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHATUM «MaccoBasi J10Jsl BEUIECTBA B PACTBOPE» U «MOJIIPHASI KOHIEHTPALUS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOLIMX B PeaklMH BEUIECTB; TEIUIOBOTO 3(pdekTta
peaKiuy; 3HA4YeHUs BOJAOPOAHOTO MOKa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
W3BECTHOM CTEMEHBIO JIUCCOIMAIMHN; MacChl (00BhEMa, KOJMYECTBA BEIIECTBA)
MPOAYyKTa PEAKIUH, €CIM OJHO M3 MCXOJHBIX BEILECTB JIaHO B BUJE PacTBOpaA C
OTIPE/ICJIEHHOM MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOJA MPOAYKTa pPEaKIMU; OOBEMHBIX OTHOIICHUU
rasos;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMUYECKUA  DKCIIEPUMEHT  (MPOBEACHUE  peakluii  HOHHOro  OOMeHa,
MOATBEPKIACHUE KAUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILECTB, ONPEICICHUE
Cpedbpl pPacTBOPOB BEIIECTB C IIOMONIbIO HHAMKATOPOB, HU3YYEHUE BIHSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PpEaKIMu, PEIICHUE



SKCHEPUMEHTANbHBIX 3afad 1o Temam «Mertame»y u  «Hemeramis»y) ¢
coOJro/IeHreM MpaBWil OE30MacHOTO OOpaIeHusl ¢ BEIECTBAMH M JIA0OPATOPHBIM
obopynmoBanueM, (GopMynIHpoBaTh I€Jb HUCCIEIOBAHUSA, MPEACTABIATH B
paznuyHOi dopMe pe3yabTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIATH MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIEeJIeCOO0pPa3HOTr0 IMOBEJAEHUs B OBITY M TPYAOBOU
JESATEIbHOCTH B LEJISX COXPAHEHHUS CBOETO 3/I0POBbsI, OKPYXKAIOIIEH MPUPOAHON
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPTaHU3MBI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH ILI€JICHANIPABICHHBIM MOUCK
XUMUYECKON HH(MOPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasl U yaeOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYIO0 MH(pOpMaIuio, mepepadaTeiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a/1aueH.
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Ne n/m P Konrpoabnsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akon
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1
' BEIIECTB
1.3 XUMHYECKHE PEeaKITuu 19 3




HWroro no pazneny 39
Pasznen 2. Heopranuuyeckasi Xumusi
2.1 Hemeramnbl 31 3
2.2 Mertamibl 23 2
Hroro no pazgeny o4
Pa3zgen 3. XuMus 1 :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9
' KU3HD
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoTbI padoThI
pecypchbl
[Ipenmer u 3HaUeHUE OPraHUYECKOU
1 XHUMUU, TTPEJICTABIICHUE O MHOTO00pa3ru 1
OPraHNYEeCKUX COCTUHEHUHN
DIIEKTPOHHOE CTPOEHUE aToMa Yriiepojaa
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHHS). 1
BasienTHBIE BOBMOXKHOCTH aTOMa yriiepojaa




XI/IMI/I‘IGCKB.SI CBA3b B OpFaHI/I‘IeCKI/IX
coeTMHCHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3CH

Teopust cTpoeHUs OPraHUuYECKUX
coenquHenuit A. M. byrneposa

Bunel uzomepun: crpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3¢ (deKTh B MOJIEKYIaX OPraHUYeCKuX
COCIMHEHUN

[Ipencrasienue o knaccupukanuu u
cucremarryeckas Homenkiarypa (IUPAC)
OpTraHU4YCCKUX BCILICCTB

Knaccudukanus peakiyii B opraHu4ecKoi
XUMHUHI

Cucremaruszanus U 0000IEHUE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopMyIa, HOMEHKIIATypa U H30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

10

dusnyeckre U XUMUYECKUE CBOMCTBA
AIKAHOB

11

HaxoxneHnue ankaHoB B IPUPOJIE.
CnocoObI TTOTydeHUsT U TPUMEHEHNE
AJIKAHOB

12

Huknoankansl: oomas Gpopmyia,
HOMEHKJIaTypa U H30MepHsi, 0COOCHHOCTH




CTPOCHUS M XUMHUYECKUX CBOUCTB, CITIOCOOBI
NOJy4EeHUs U IPUMEHEHHE

13

Pewrenne pacu€THbIX 3a1a4 HA
OTIpeieIeHNue MOJIEKYJIIPHON (hOPMYITbI
OpPraHMYECKOT'0 BEIIECTBA [10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXO/ISIIIUX B €r0
cocras. Cucremarnzanus 1 00001eHE
3HAHWM 10 TeMe

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpykTypHas ¥ LIUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue U1 XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

16

CrniocoOblI Moy4eHus v NIpUMEHEHHE
AJIKEHOB

17

[Ipaktrueckas padota Ne 1 mo Teme
"[Tony4yeHue 3TUIIEHA U U3YYEHUE €TO
CBOMCTB"

18

Pewenne pacu€THbIX 3aa4 HA
OTIpeieIeHNue MOJIEKYIIIPHON (hOPMYIIbI
OpPraHUYEeCKOro BELIECTBa

19

AnKaMeHbl: CONPsHKEHHBIE,
M30JIUPOBaHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20

XUMHUYECKUE CBOMCTBA CONMPSKEHHBIX
JTUEHOB




CriocoObI nostyueHus 1 IpuMEHEeHHe

21
aJKa/INeHOB
AJKUHBI: TOMOJIOTHYECKHHA Psifl, 001as

99 dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢du3nveckre CBOMCTBA

23 XHMHYEeCKUE CBOWCTBA aIKUHOB

24 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBSI3h

o5 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
AIKUHOB

26 Pemenue 3amay: pacy€rsl MO ypaBHEHUIO
XUMHYECKOW peaKIuu

97 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe
ApEeHBI: TOMOJIOTUYECKUH PsiJI, OOIIIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U

28 IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
OcH30I1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBA

29 XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI

30 MIPUCOCTUHEHMSI, OKHCIICHHE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpOJIa

39 Pewrenne pacu€THbIX 3a1a4 HA

OTIpeieIeHue MOJIEKYJIIPHON (hOPMYIIbI




OpTraHU4YCCKOro BCUICCTBA

CrniocoOblI Moy4eHus v NpUMEHEHNE

33
apeHoB

34 ['eHeTnyeckas CBSI3b MEXAY pPa3InYHBIMU
KJIacCaMH YTJIEBOIOPOIOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX

35 peakuuii. Cuctemaru3amus u 0000IIeHNe
3HAHWM 10 TeMe

36 [Tpupoaustii ra3. IlonytHbie HETAHBIE
ra3bl

37 KaMmeHHbIi yroyib 1 TpOAYKTHI €70
nepepadoTKH
Hed b 1 criocoOs! €€ mepepaboTKH.

38 [IpumeneHne NpoayKTOB MepepadboTKu
He(TH

39 I'enernueckas CBA3b MEXKIY PA3THUHBIMH
KJIaccaM# YTJIeBOJOPOIOB
["anoreHONnpoU3BOAHBIE YTIIEBOAOPOIOB:

40 3JICKTPOHHOE CTPOCHHE; PEAKITUU
3aMeIleHus TajJoreHa
JleWicTBue 1Ienoyuei Ha

41 rajoreHnpou3BoAHbIe. B3anMopeiicTeue
JUTaJIOTeHAIIKAaHOB C MarHUEM U IIUHKOM

42 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110
pazneny "YrieBonopoasr"

43 KoHnTtponbHast pabota mo teme
"Vrnesonopoast"

44 [IpenenbHBIC OTHOATOMHBIC CITUPTHI:




TOMOJIOTHYECKUH psif, oOmias popmyia,
CTPOCHHUE MOJICKYJI, HF30MEpUs,
HOMEHKJIaTypa, KI1acCu(pUKaIus,
bu3nYecKue CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAETbHbBIX

4 OJIHOATOMHBIX CITUPTOB

46 CrniocoOblI Moy4eHus v NpUMEHEHNE
OJIHOATOMHBIX CITUPTOB
[TpocTeie a¢upbl: HOMEHKIATYpa U

47 HU30MEepHsI, 0COOEHHOCTH QU3HUECCKUX U
XUMHUYECKHX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: ITHICHTITUKONb U

48 TJIMIEPHH, UX QU3UYECKUE U XUMHUYECKUE
CBOMCTBa

49 CriocoO0bI MOTy4eHUs ¥ IPUMEHEHUE
MHOTOATOMHBIX CITHPTOB

50 @DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TOKCHYHOCTH (heHoIa

51 XuMu4eckue cBorcTBa (eHola

59 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
denona
[TpakTuueckas padota Ne 2. Pemenue

53 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"CrupThl ¥ heHOBI"

54 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110
TemMe

55 Anbaeruabl U KETOHBL: JIEKTPOHHOE

CTpOEHUE KapOOHUIIBHOM IPYIIIbI,




TOMOJIOTHYECKHUE Psi/IbI, 001mas hopmya,
U30MEpHs 1 HOMEHKJIaTypa

56

AnbAeruapl ¥ KETOHBI: (PU3NYECKUE
CBOICTBA; peaKUH NPUCOECIUHEHHUS

57

Peakiun oxkuciieHust 1 Ka4eCTBEHHbBIE
peaKIu abJAETHIOB U KETOHOB

58

CriocoObI MOTy4eHUS aTbJACTHAOB U
KETOHOB

59

OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS X
MOJICKYJT

60

N3omepust 1 HOMEHKIIAaTypa KapOOHOBBIX
KHCJIOT, UX (hU3HuecKue CBOCTBa

61

XUMHUYECKUE CBOWCTBA MPEAETbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOWCTB MypaBbUHOM
KUCIOTHI. MHOT00Opa3ue KapOoHOBBIX
KHCJIOT

63

Oco0EHHOCTH CBOMCTB: HEMPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHUKAPOOHOBBIX
kucioT. [IpencraBurenu BhICIINX
KapOOHOBBIX KHUCIIOT

64

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoOb! moTyueHus ¥ IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CrnoxHnble 3(hUpbl: TOMOJIOTUYECKUN PSIIL,




obmras popmyna, u3oMepust u
HOMCHKJIATypa

67

duznueckre 1 XUMUYECKHE CBONCTBA
3¢upoB

68

Pemenue pacuéTHbIX 3a1a4: 10 YpaBHEHHUIO
XUMHUYECKON peaKINH, Ha OIpe/ieJICHHe
MOJIEKYJISIPHOUM (POPMYJIIbI OPraHHYECKOTO
BEIECTBA

69

[TpakTuueckas padota Ne 3. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
"Kap6onoBsie kucinothl. CioxHbie d3Qups"

70

XKupsr: crpoenue, punUecKue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

71

OCoOeHHOCTH CBOWCTB JKUPOB,
COACPKAIMNX OCTATKH HCTIPCACIIbHBIX
KUPHBIX KUca0T. XKupsl B npupoae

72

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoolIee aeicTue. IlonsaTtue o

CHUHTCTUYCCKUX MOKIIINX CpeI[CTBaX
(CMC)

73

['eHeTnveckas CBS3b yIieBOJOPOJOB U
KHCJIOPOJICOACPKAIINX OPTaHUIECKHIX
BEIIECTB

74

Pacuérel mo ypaBHEHUAM XUMHUYECKHUX
peaxkuuit

75

Cucremarusanus U 0000IEHUE 3HAHUHN 110
TEME

76

OO61as xapakTepuCTHKA YIJIEBOAOB U




KJIacCU(UKAIUS yTIeBOJ0B (MOHO-, TU- U
MOJICaXapHU/IbI)

Monocaxapusl: (pU3HUecKre CBOMCTBA U

" HAXO0XJICHUE B IPUPOJIC

78 [TpuMmeHeHue TI0K03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunabl: caxaposa, MaJIbTo3a U

79 nakto3a. Haxoxxnenue B npupoje u
IPUMEHEHHE JHCaXapuIoB
[Tonucaxapuasl: CTpOSHUE MAKPOMOJIEKYIT,

80 buznyecKre 1 XUMUIECKIE CBONCTBA,
MPUMEHEHUE

81 [TonsiTe 06 NCKYCCTBEHHBIX BOJIOKHAX
Pewrenne pacueTHbIX 3aa4 HA

82 ompeieJIeHUe A0IU BbIXO/a MPOIyKTa
peaKkuuu OT TEOPETUUYECKH BO3MOXKHOTO

83 CucremaTtu3zais u 0000IICHIE 3HAHUI 110
pazneny
KoHnTtponbHast pabota mo teme

84 "Kucnopoacoaepxainiie opraHu4eckue
coeuHeHus"
AMUHBI: K1accuuKanus, CTpoeHue

85 MOJIEKYJI, oOmast hopmysia, u3oMepusi,
HOMEHKJIaTypa U (pU3NYECKUE CBOWCTBA

86 XUMHYECKUE CBOMCTBA ann(paTuIecKux
aMHUHOB

87 AHUIVH: CTPOCHUE aHWINHA, OCOOCHHOCTH

XUMHYECKHX CBOMCTB aHUJIMHA




88

CriocoObI nostyueHus 1 IpuMEHEeHHe
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIOTBI: HOMEHKJIaTypa 1
u30MepHsi, (HU3NYecKre CBOMCTRA.
OTnenbHbIe MPEICTABUTENH O
AMHHOKHUCIIOT

90

XuMHYecKre CBOHCTBAa aMHHOKHCIIOT, MX
OMOJIOTMYECKOE 3HAUEHUE aMUHOKHUCIIOT.
CI/IHTG3 U TUApOJIU3 ICITHAO0B

91

benku kak mpupoIHbIe TIOTHMEPHI;
CTPYKTYpPHI OCJIKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TCOIepIKaIUe TeTePOITUKINICCKIEC
COCIUHCHU L. HYKJ'IGI/IHOBBIG KHUCIIOTHI.
COCTaB, CTPOCHHE U OMOJIOTHYECKAS POJIb

94

[TpakTuueckas padota Ne 4. Pemenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coeauHeHHS"

95

[Ipaktuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
"PacnozHaBaHKne OpraHUYECKUX
coenuHeHun"

96

KoHnTtponbHast pabota mo teme
"A30TcoAepKallle OPraHUYECKUE
coenuueHus"”

97

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U




METO/Ibl UX CUHTE3a —IIOJIUMEPHU3ALIUS U
MMOJIMKOH IEHCALHS

98

[Mnactmacchl. YTunm3anus u nepepadoTka
IJ1aCTUuKa

99

DJ1acTOMepbl: HATYpaJbHbBIN
CUHTETHYECKHE KayuyKu. Pe3nHa

100

Bouiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHTernyeckue. [loaumeps! criennanbHOro
Ha3HAaYCHUs

101

[IpakTuueckas padora Ne 6. Pemenue
3KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"Pacno3HaBaHue IJ1acCTMacC U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALMS
M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COSUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne ara upposbIe
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUI 1
aneMeHT. M3oTornbl
5 CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC YHCIIa
3 Knaccudukanus XuMu4eckux 3J1eMeHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenue 351eKTPOHOB 110 ATOMHBIM 1
opOuTamsIM
DNEeKTPOHHBIE KOH(UTYpAIIUN aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB. 1
DNEeKTPOOTPULIATETLHOCTh
[lepuoanueckuii 3akoH u [lepronnueckas
7 cHCTeMa XUMMHYECKuX 31eMeHToB JI. 1. 1
Menpeneesa, CBSI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
3 XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIAM U
nepuoiam
9 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1




TEMC

10

Bunsl xumMnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonoponnas cBsizb. MexMoneKkysapHbie
B3aUMOICHCTBHS

11

BaneHnTHOCTb U BalleHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIIOUAHBIX PACTBOpPAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILLEHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0ObI BeIpaXeHHST KOHIICHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAHUEM TTOHSTHI
""MaccoBast 10151 paCTBOPEHHOTO BelecTra',
"MOJIsIpHAasi KOHLIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponsHas pabora o Temam "CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepnonnueckas cucTeMa XUMHUYECKUX
aneMmeHnToB JI. 1. Menneneea", "Crpoenne
BemecTBa. MHOrooOpasue BeniecTn"

21

Knaccudukanust XMMHUYEeCKHX PEaKIIHii B
HEOPraHWYECKOW M OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MIPEBPAICHUS] SHEPTUU NPU
XUMHYECKHX PEaKIMIX

22

TennoBble 3¢ (HeKTh XUMUYECKUX PEaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Breraucnenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHbIX (PaKTOPOB.
Karanu3 u karanuzatopsl

25

['oMoreHHbIE U TeTEPOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

O6patumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"BriustHue pa3nudHbIX GaKTOpOB HA
MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS "

29

DnekTponuTrdeckas auccounanus. CuiabHbie
U cia0bie NeKTponuThl. CTereHb




JUucconranu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pacTtBopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronue B
pacTBopax dJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIINU B PACTBOPAX
3IIEKTPOIUTOB"
OKHCTUTENEHO-BOCCTAHOBUTETIHHBIC

33 peakuuu. BaxHeWme oKUCIUTENH U
BOCCTAHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIIECTB

36 Pemienue 3a1a4 pa3nuyHbIX THIIOB

37 Pemenue 3ama4d pa3auIHBIX THIIOB

38 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe "XuMuyeckue peakiuu'

39 KoHnTtposbHas padota mo teme "XuMu4eckue
peakiuun"
[Tonoxxenue HemetaioB B [lepuoanueckoit

40 CHCTEME XMMHYECKUX 3eMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIOB

41 AnnoTponusi HeMETauIoB (Ha IpUMeEpe

KHCIJIOPOJIa, cepbl, hocdopa u yrieposia)




Bonopon: nonmyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
lanmorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHHUs1, PU3NIECKUE U XUMUUYECKHUE
CBOMCTBA
I"anorenoBonopoasl. Baxxnenmume

44 KHCIIOPOJICOICPKAIINE COSTUHEHUS
TaJIOTeHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 MoJTydeHus1 TasioreHoB. [I[puMmenenmne
rajJJoreHoB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Perenue

46 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"T"asorens”
Kucnopon: naboparopusie u

47 MPOMBINIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢u3nueckre U XuMHYeckre cBoiicTBa. O30H.
[TpumeHeHne KUCIopoia U 030Ha

48 OKcubl ¥ IEPOKCHUIBI

49 Pemenue 3ama4d pa3auIHBIX THIIOB
Cepa: HaXOKJIeHUE B TIPUPOJIE, CIIOCOOBI

50 NOJy4YeHUs1, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

59 Kucnopoacoaepxaiiue COSTUHEHUS CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

o4 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHUbI

55 Kucnopopaconepkamme coeIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
AB3OTHBIC yIOOpEeHHS
docdop: HaAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJy4YeHHUs1, PU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Pochuast u Gochun

58 Oxkcuasl hochopa, pochopcoaepxarniue
kucyoThl. Conu hochOpHON KMCITOTHI

59 [Tpumenenue dpocdopa u ero coeMHEHUH.
®dochopHbie ynoOpeHust
[IpakTuueckas padora Ne 6. Perenue

60 IKCIIEPUMEHTANLHBIX 33724 10 TeMe "A30T U
docdop u ux coequHeHUs"
VYraepon: HaXOKIACHUE B IPUPO/IE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE

62 Oxcupn yriepoaa(ll), 03<c1/m yriepoaa(1Vv),
yroJibHasi KUCIIOTa U € CoNn

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
KpemHunii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI

64 MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA

65 Oxkcua kpemausi(1V), kpemHHEBasT KHCIIOTA,




CHJINKAThI

[IpruMeHeHrne KpEMHHUS U €r0 COCTUHEHUN.

06 CrekIio, ero moyryudeHue, BUIbI CTEKIIa

67 Pemenue 3amad pa3auyHBIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
teme "Hemeraminr"

69 KoHnTtponbnas padota mo teme "HemeTammbr"

20 AHanu3 pe3yiabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue metaiioB B Ilepuoanyeckoit

7 CUCTEME XUMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS IIIEKTPOHHBIX
000JI0Y€K aTOMOB METAJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIIOB B OBITY M TEXHUKE

73 CmutaBsl MeTasuioB. Koppo3us Metamios

74 Pewienne 3ana4 pa3an4HbIX TUIIOB
DIIEKTPOXUMHUYECKUH PSJT HANIPSIKEHU N

75 MeTauioB. O0IIHe CIOCOOBI MOTYUYEHUS
METaJIJIOB
OO01mas xapakTepucTuka MetamioB |A-
rpynnsl [leppoandeckoi cuctemMbl

76 XUMHUYECKHUX JIEMEeHTOB. HaTpuii u kanuid:
noJjiyueHue, pU3ndeckue 1 XuMHU4eCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 O6mas xapakrepuctuka metayuion |A-

rpynnsl [leppoandeckoi cuctemMbl




XUMHUYECKHX DJIEMEHTOB. Maruuu u

KaJIBIIWI: TIoJTydeHue, GU3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

JXéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79

AOMUHUN: TTOJTyYeHHUE, PU3HIECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

80

AmMdoTepHbIe CBOMCTBA OKCHU/IA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aZla4q Pa3JINYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"MeTaisl TIIaBHBIX OArpyHn”

83

OO6m1as XxapakKTepUCTUKA METAIIIOB
no6ouyHbIX oArpymn (b-rpyrmm)
[lepuoanyueckoil CUCTEMbl XUMHUYECKHX
9JIEMEHTOB

84

Du3nyYeCcKue 1 XUMUYECKHE CBOMCTBA XpoMa
U €ro COeAMHEHU, UX IPUMEHEHNE

85

Baxwuelimme coelMHEHNS] MapTraHLa.
[Iepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

®dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHu. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckue U XUMUYECKHAE CBOMCTBA MEeOU U




€€ COCIMHECHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHAE CBOMCTBA I[IMHKA

88 U €T0 COCMHEHUH, X MPUMEHEHHE.
I'mapokcokommiekcsl HUHKA
[Tpaktuueckas padota Ne 8. Pemenue

89 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"MeTtaibl TOOOYHBIX TTOATPyIT"

90 Pemenue 3amad pa3auyHBIX TUIIOB

01 O060011eHNEe U CUCTEeMAaTU3aIs U3YYEHHOTO
Matepuaina mno teme "Mertanibt"

92 KonTtponbHast pabora mo teme "Metasmibt"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B o6ecrieueHnn yCTOMYHUBOTO

94 pa3BuTus yenoseuectsa. [lonsarue o
Hay4HBIX METOJIaX UCCJIEIOBAHUSI BEIIECTB
HayuHble npuHIUIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BOJICTBA.
[TpoMbinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXKHEUIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpEeJIbl U €ro MOCIeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

98 Xumug umy. Posias xumuu B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbriToBas xumust




XuMHs B CTPOUTENLCTBE. BakHelne

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHaIbl
101 XUMHUS B CEIIBCKOM XO3SICTBE. 1
Opranudeckue U MUHEpAIbHBIE YI00peHUs
102 CucreMmaruszanusa 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO HACOB I10O 102

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2023-09-22T12:57:33+0800
	Филиппова Тамара Аркадьевна




