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MNOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamma 1Mo XMMUU Ha YpOBHE CpPEIHETO 00IIero oOpa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
benepanbHOI o0OpazoBarenbHOI pOrpamMMbl CPEIHEro oO1ero
obpazoBanusi(DOIl COO), npeacraBneHHbix B DenepalbHOM TOCYAapCTBEHHOM
obpaszoBarenbHoM crtaHmapre COO, ¢ yu€rom Konnenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanuy, peaNu3yOMIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrPaMMBI, U
OCHOBHBIX TMosioxkeHu «CrtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
Oepnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIUNIYOJIEHHOIO H3YyUYEHHs 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAyYyHOro oOpa3oBaHus yyammuxcs 10-11  kimaccos.
W3yuyenne mpeamera, peanuzyemMoe B YCIOBHSIX auddepeHIMpOBaHHOTO,
npo¢uabHOr0 OOyuYeHHUs, MPHU3BAHO O0OecTeyuTh 00Ie00pa30BaTENbHYI0 U
OOIIEeKYIbTYPHYIO TIOJATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOJUMYIO IS
aJlanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
IPOJIOJDKEHUST 00yYeHUsI B OpraHu3alusX Npo(ecCHOoHaNbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHSI SIBJISIETCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme mno XuMuu Ha3zHaueHHE TMpeaMera «XUMHUSD» MOJy4aeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM €  OCHOBOIOJIAralolMMU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH IIeJiel, COJepKaHusl,
pe3yiabTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBIMTYCKHHUKOB.
CBUIETENLCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMNOJHIEMbIE MPOrpPaMMOMN MO
XUMHUH QYHKIIMH:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOoTopoil obecreurBaer
MOJIydYeHUE TPEACTABICHUS] O IENsIX, COAEp>KaHWM, OOIlel CcTpaTeruu
00yd4eHus1, BOCIIUTAHUS U PA3BUTHS O0YUaAIOIIUXCS CPEJCTBAMU MPEIMETA,
M3y4aeMOTO B PaMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIAHUPYIOLLAs, KOTOpas IpeayCcMaTpUBAET
omnpeJieJieHue: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTepUCTHUK; MOAXOAO0B K (DOPMUPOBAHUIO COAEPIKATEIHLHOW OCHOBBI
KOHTPOJISI U OLEHKHM 0Opa30oBaTENbHBIX JOCTHKEHUH OO0yJarommxcs B
paMKax HTOrOoBOWM arrectanu B (OpME E€AMHOTO TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma mjist yriyOJaE€HHOTO U3YYEHUSI XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAep)KaHHe, 00s3aTeNbHOEe
JUIS W3y4YeHUs B paMKaxX OTAENbHBIX Mpoduiel, mnpeaycMaTpuBacT
pacmpesieieHie M CTPYKTYpUpPOBaHHME €ro MO KjaccaMm, OCHOBHBIM
coJiepKaTebHBIM JTUHUSAM/pa3jiesiaM Kypca;

e JAET NPUMEPHOE paclpeliesieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUIS U3Y4YEHUS OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCJIEI0BATEIbHOCTh H3YUYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKU TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETAIMIO LeJIe U 3a/1au U3yYeHHs mpeaMeTra
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHUs, COICPKATEIbHON XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTAaTOB OCBOEHHS OCHOBHOW 00pa3oBaTesIbHOM
IPOrpamMMBbl CPEIHErO o01ero oOpa3zoBaHuUs (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKKe C y4E€TOM OCHOBHBIX BHUJIOB
y4eOHO-TT03HABATENbHBIX  JCHCTBUI  00ydYaroIIerocs IO OCBOCHHIO
COJIepKaHus peIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IMpOrpaMMme MO XMMHUHU IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh € OOYy4Ye€HHEM XWMHUM HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanms. 3a TmpemenaMyd YCTAHOBJICHHOW MPOTPaMMOW IO  XUMHUU
00s13aTeNbHON (MHBapUAHTHON) COCTABIISIONIEH COAEpX aHUs Y4eOHOTro MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHBHON COCTaBIISIOIIEH,
KOTOpasi J0JKHA OMPENEIsThCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO
npoduss 00yueHus.

B coorBerctBuM ¢ KoHuentyaiabHbiMU nojoxeHusiMu DPIOC COO o
Ha3HAYCHUH MpeIMEeTOB 0a30BOro u yriayOJn€HHOro YpOBHEH B CHCTEME
nuddepeHInpoBaHHOTO OOYyYEHHUsST HAa YPOBHE CpeaHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YpOBHE YINIYOJEHHOrO U3Y4YEHHUsS HampaBjieH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCJIEIYIOIMIMM  JTalloM  TOJYYEHUS  XUMHUYECKOTO
o0pa3oBaHUs B paMKax M3yUYEHHUs CIEHUANbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKHX JUCLUUIUIMH B By3aX U OpraHU3aIUsaX CpeIHero npodecCuoHaIbHOro
oOpazoBanus. B 3Tol CBsI3W u3ydeHHE MNOpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacHIMpeHHe U  YIIyOJIeHHEe TEeOpeTHYeCKOW U
NPAaKTUYECKON MOATOTOBKHU OOYYarOIIMXCs, BRIOPABIIMX OMPEACIEHHBIN MPOQPHUIIH
00y4eHHs1, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIOMIErO MOIYIeHU XUMHUYECKOTO
o0pa3oBaHus B OpraHu3anusix npodeccuoHaibHoro oopazosanus. Hapsiay ¢ atum,
B cBete TpeboBanuit PI'OC COO Kk MIaHUPYEMBIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpPaMMBI  CpeHEro oOIIero oOpa3oBaHUs
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe Ha pelIeHHe 3ajad



BOCIHUTAHUS U COLMAIBHOIO PA3BUTHUS O0y4arommxcs, Ha (OpPMHUpPOBAHUE Yy HHUX
OOIIEMHTEIUICKTYalIbHBIX YMEHHUH, YMEHUH palMOHAIM3AlNU Y4eOHOro TpyJa U
0000MIEHHBIX CIOCOOOB  NESATENIBHOCTH, WMEIOMNX  MEKIUCIUIUIMHAPHBIN,
HaANPEAMETHBII XapakTep.

CocrapigomuMu IpeaMera « XUMHUsS» Ha ypPOBHE YIIIyOJIEHHOTO M3y4YeHUs
ABJSIOTCA  yrIyOn€HHbele Kypcbl — «Opranumyeckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpegeneHun moaxoaoB K 0TOOPY M CTPYKTYpPHOU
OpraHM3alMy COAEpPXKaHUs 3TUX KypCcOB B IporpaMMe IO XHMHHM 3a OCHOBY
npuHATkl nosioxkeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3y4eHUs IpeaMeTa.

OcHoBy coaepx)aHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOPraHWYECKass XHMHS» COCTABJISIET COBOKYIHOCTh NPEAMETHBIX 3HAaHUU U
YMEHHH, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3Y4YEHMs IpeaMeTa. IJTa CUCTEMA
3HAHUW TIOJIy4yaeT OIpPEAEIEHHOE TEOPETUUECKOE JONOJHEHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOMUTH CYIIECTBEHHO OonblInii 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs Mpeamera olecredeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEJIMYEHUS O00bEMa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX M CBOWCTBAX MX COCJUHEHMI HAa OCHOBE PAaCIIUPEHUs] U YriayOJIeHus
IPEJICTABICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
POTEKaHUs PEAKUUi, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOW KHHETHUKU
u TepmoaMHamMuku. HM3ydenume mnepuonnueckoro 3akoHa u Ilepuommueckoi
CUCTEMBI ~ XMMMUYECKHX  DJIEMEHTOB  Oa3upyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHMYECKUX MPEACTABICHUAX O CTPOCHUU aroma. XMMHUYECKas CBS3b
OOBACHSETCS C TOYKU 3PEHMSI SHEPIreTUUECKUX U3MEHEHUN IIpU €€ 00pa30BaHUU U
pa3pylLIeHUH, a TaKKe C TOYKH 3pEHHUS] MEXaHU3MOB e€¢ oOpazoBaHus. V3yueHnue
TUIIOB ~ peakuud  JomojHseTcs  (GopMHpOBAaHHMEM  MpPEACTaBICHHN 00
AIIEKTPOXUMHUYECKUX MPOLIECCAX U DJIEKTPOIN3E PaCcIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHUU INPU PACCMOTPEHHUU PEAKLHMOHHON CIIOCOOHOCTU
COEIMHEHUH yaemnseTcs 0co00e BHUMaHUe BOIpocaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXAHU3MaxX peaKiuil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJCpXKAaHHUE KypCOB XHMHHU
yIIyOJIEHHOTO YpOBHS M3Y4YEHMS ISl KJIACCOB ONPEEIEHHOI0 Ipoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [ONOJHEHUM K o00mel cucreme
IPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHUE CMEXHBIE NpeAMETHI. Tak, Hanmpumep,
B COJIEpKaHUU TpeAMEeTa JJs KJIacCOB XUMHUKO-PU3ndeckoro mpoduis Oosbiioe
3HaueHue OyayT UMETh 3JEMEHThl Y4eOHOro marepuana no oouieit xumun. Ilpu
U3y4EHUU IIpeJMETa B JAHHOM Cllydyae akKLEeHT OyJneT caejlaH Ha OOLIHOCThb
METOJIOB MO3HAHMSI, OOLIHOCTh 3aKOHOB U TEOPUI B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HUKE), 3aKOHBI COXPAHEHUS



Maccbl M JHEPIrUH, 3aKOHbl TEPMOJUHAMHUKH, 3JIEKTPOJIM3a, IPEICTABICHUS O
CTPOECHUU BEILIECTB U APYTOE€.

B TO0 Xe BpeMsa B coAepKaHWM MpeaMeTa Uil KJIACCOB XHMHKO-
ouosiorudeckoro npoduisi OOIbIINKA YIAEIbHBIH BeC OyJIeT MMETh OpraHuyYecKas
xumusi. B »3TOM choydae mpeloCTaBisieTCs  BO3MOXKHOCTh g Ooliee
OOCTOSITETLHOTO ~ PAaCCMOTPEHHsI XMMHYECKOW OpraHuM3alii  KIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEpY, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHThI, KaK JIMMHUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAax IMpPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIYXKAaT OCHOBOM JUISI HW3YYEHUS
CYIITHOCTHU IPOLECCOB (POTOCUHTE3A, IbIXaHHUsI, MTUIEBAPEHUS.

B mnmane ¢QopmupoBaHus OCHOB Hay4dHOrO MHPOBO33PEHHUS, OCBOCHHS
00l1IIeHayYHBIX METOJIOB MTO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHbIX
3HAaHUM U3y4YeHUe mnpeaMmera «XUMHs») Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBA3SX C YYEOHBIMH TMpEAMETaMH, BXOJSIIIMMHU B COCTaB
npeaMeTHeIX obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Martematuka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U TUTEPATYPaAY.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuMUs» Ha YriayOJIEHHOM YpPOBHE
TaKke, KaKk Ha ypOBHE OCHOBHOTO U CpejHero ooiero oopazoBaHusi (Ha 6a30BOM
yYpOBHE), 3aJaueil MepBOCTENCHHON 3HAYMMOCTH SIBISIETCS (POPMHUpPOBAHHE OCHOB
HAyKH XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pelenne
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE H3Y4YEHHUs IMpeAMeTa Npeanosaraer
peanu3anuio TaKuX LeeH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MAaTepUAIbHOM €JMHCTBE MHDPA,
3aKOHOMEPHOCTSX U [MO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HAayK W €€ BeIylleld poiu B oOecredyeHuu
YCTOWYMBOTO  pPa3BUTHUSL  4YEJIOBEYECTBA: B  peUIeHUU  MnpodiieM
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3aHUU HOBBIX MAaTEpUajIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreyeHn PalruoOHAIBHOTO MPHUPOAOINOIb30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pEHU U OOIIEH KyJIbTYphl UEJIOBEKA, a TaK¥KE IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOJIHOM CpelIE;

e OCBOCHHME CHUCTEMbl 3HAHUW, JEKAIIMX B OCHOBE XHMHUYECKOH
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAaMEHTAIbHbBIX
MOHATHUM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMU BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJIIPHOM, O  TEPMOJAMHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKHX PEaKLHid, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00muX
HAYYHBIX IPHUHITATIAX XUMUYIECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y O0y4JaroIIXCs OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU I OOBSCHCHHS
KJIFOYEBBIX HWJEH M MPOOJieM COBPEMEHHOW XWUMUH, Jisi OOBSICHECHUS U
IIPOTHO3MPOBAHMS SIBJICHHH, UMEIONINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
I'PaMOTHOTO PEIICHHS TPOOJIeM, CBI3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHHUS,
aHaJN3a M OIICHKH C MO3UIUI KOJIOTHYECKON O€30MaCHOCTH MOCIICACTBHIA
OBITOBOM W TPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMEpPepabOTKOM
BEIICCTB;

yrayOJIeHWe  TPEJCTaBJICHWA O  HAyYHBIX  METOJaxX  IIO3HaHWUS,
HEOOXOMUMBIX JIJIsi TIPUOOPETCHUST YMEHUH OPUCHTUPOBATHCS B MHUPE
BCIICCTB U OOBSACHCHUS XUMHUYCCKUX SIBIICHUHM, HMMEIOUIMX MECTO B
IPHUPOJIC, B IPAKTHUYECKOMN EATEIPHOCTH M MOBCEAHCBHOMN YKH3HH.

B mnnaHe peanuzanuu MepBOOYEPEAHBIX BOCIUTATENBHBIX KM Pa3BUBAIOLIUX
GyHKIMA TETOCTHON CHCTEMBI CpelHEero oOmiero oOpa3oBaHUsI MPU W3YUYEHUU
npeaMera «XUMHUsSD» Ha  yrAOyOJEHHOM  YpPOBHE OCOOYI0  aKTyalbHOCTb
pUOOPETAIOT TAKUE LIETHU U 3a7a4H, Kak:

BOCIIUTAHNWE YOEXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN TIPHUPOIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B OO0JIACTH TEOPETUYECKUX U
NPUKIAAHBIX HMCCIEIOBAHUN B XUMHH, (OPMUpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W T[IO3HAHMIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHUS
00I11eU€eI0OBEYECKHUX 1IEHHOCTEM;

pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, UHTEIJIEKTYAJIbHBIX U TBOPUYECKUX
crocoOHOCTeN o00ywaromuxcsi, (OpMUpPOBaHME y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO YCTIENTHOM MPO(HECCHOHATBLHON U 00IIECTBEHHOU JACSITEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HH;

dbopMHpOBaHUE YMEHUN M HABBIKOB Pa3yMHOI'O MPHUPOJONOIb30BAHMUS,
pPa3BUTHE DKOJIOTHIECKON KYJIBTYPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOU JEATEIBbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JIJIsl U3YUYEHUS! XUMHUHM HA YIIIyOJIEHHOM
ypOBHE cpeaHero obimiero odpazoBanus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Hennento), B 11 kimacce — 102 yvaca (3 yaca B HeJemIo).



COAEPXXAHUME OBYUYEHUA
10 KJTACC

OPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAYEHHWE OPraHUYECKOW XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uu OPraHUYECKUX COEAMHEHUH.

OJNEeKTPOHHOE CTPOEHHME AaTOMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOYKHOCTH aTroMa yriaepoaa. XHMHUYECKas CBA3b B
OpraHWYEeCKUX COeAMHEHUsX. Tumbl rUOpPUAM3AaMU ATOMHBIX OpOUTasen
yraepoja. Mexanusmbl 00pa30BaHUsl KOBAJIEHTHOU CBsI3M (OOMEHHBIA M TOHOPHO-
aKLUENTOPHbIM). TuIbl NEpeKpbIBAaHUS ATOMHBIX OpOWTAaNel, G- H T-CBS3U.
OpuHapHasi, 1BOMHAS W TpouHAas cBsA3b. CIOCOOBI pa3phiBa CBA3EH B MOJEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM panukane, Hykiaeodunae u
aneKkTpodue.

Teopus cTpoeHusi opraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHMYECKUX COCAMHEHUUA. MOJNeKyaspHble H  CTPYKTYpHbIE  (QOPMYJIBL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BUIOB: pPa3BEPHYTas, COKpaLIEHHAs,
ckenerHass. M3omepus. Buasl u30Mepun: CTpyKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUH (MHIYKTUBHBIN
U Me30MEePHBIN () PEeKThI).

[IpencraBnenne o kimaccupukauMu oOpraHmdeckux BemiecTB. [lonstue o
dbyHkunoHagpHOM rpymme. ['omonorus. 'omonoruueckue psabl. CucremaTudeckas
HOMeHKJaTypa opranundyeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIEJBHBIX MPEACTABUTENCH.

OcoOeHHOCTH U KJIacCH(PHUKAIUS OPraHUYECKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUHU.

OKCINEpUMEHTAJIBHBIE METO/Bl M3YYEHUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJIEHHME C OO0pa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYUPOBAHUE MOJENEH MOJEKYI
OpraHMYECKHX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'omosiornueckuil psji aikaHoB, oOmas ¢popmyia, HOMEHKJIATypa U
H30MepHsi. DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aJKaHOB, SP -
ruOpuan3ans aTOMHBIX opOuTaneil yriaepoaa, -cBsi3b. PU3NUYECKUE CBOMCTBA
aJIKaHOB.



XHWMHYECKUE CBOMCTBA QJKAaHOB: PEAKLMH 3aMELICHUs, W30MEpPHU3aLNH,
JNErUIpUPOBaHUs, IUKIU3ALMK, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIHI paJuKaIbHOIO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MoTyyeHus: U IPUMEHEHUE aIKAHOB.

[uknoankanel. O0Omas dhopmyna, HOMEHKIATypa U uzoMepus. OcobeHHOCTH
CTPOCHUSI M XHUMHUYECKUX CBOMCTB MaJbIX (LHUKJIONPOINAH, IUKIOOyTaH) W
OOBIYHBIX (IIUKJIOTICHTAH, ITMKJIOTeKCaH) MUKI0aIKaHOB. CrocoObl MONyuyeHus: u
MIPUMEHEHUE UKIIOAIKAHOB.

Ankenbsl. ['oMosnoruueckuit psii aakeHoB, obmas (Gpopmyia, HOMEHKIIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AalKEHOB, Sp°-
ruOpuan3anusl aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMerpuyeckass (UMc-TpaHCc-) u3oMepusa. DPU3HUECKHE CBOWMCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHEHHMS, 3aAMEUICHUS B O-TIOJIOKEHHE
IIpyU JBOMHOW CBSI3M, MOJMMEpHU3alnu U okucieHus. lIpaBunmo MapkoBHHKOBA.
KauecTBeHHbIC peakiy Ha ABOMHYIO CBsI3b. CrIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanguensl. Knaccudukanus aikaaueHoB (CONpsKEHHBIC, N30JIMPOBAHHEIE,
Kymynupoearuvie). OCOOEHHOCTH AJNEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsbKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepusanus
conpsiKEHHBIX TueHOB. CriocoObl MOTY4YeHHs U TPUMEHEHUE aJIKaUEHOB.

Anxusbl. ["'oMonmornueckuii psj adKWHOB, 001Ias (popmyia, HOMEHKIATypa 1
U30MEpPHS. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anysi aTOMHbIX opOuTaneil yriepona. du3znyeckue CBOMCTBA aJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUWH  MPUCOCOUHEHUS,  IUMEPU3ALUU U
TpUMEPHU3aLNUU, OKUCIECHHs. KUCIOTHRIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHLEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIE peakiiuu Ha TPOiHYIO cBs3b. CIIOCOOBI MOTy4eHHUs
Y IPUMEHEHUE aJKUHOB.

ApomaTudeckue YriaeBoAOpoabl (apeHbl). ['omMosornueckuil psi apeHoB,
oOmras popmysa, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHUE MOJIEKYJIbl OeH301a. Du3nueckue CBONCTBA apeHOB. XHUMHYECKHUE
CBOIicTBa O0€H30Ja U €r0 TOMOJIOTOB: PEaKIMH 3aMeIlIeHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJIOPOJHOM pPaAUKAJIe, PEAKUIUH IPUCOEAUHEHUS, OKHCICHHE T'OMOJIOIOB
oenzona. IlpencraBieHre 00 OPUEHTHUPYIONIEM JICMCTBUM 3aMeCTUTEIEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpPE aJKUIbHBIX PAIUKAIOB, KapOOKCHUIBHOH,
TUAPOKCHIIBHOM, aMWUHO- M HHUTPOTPYNIbl, aTOMOB TaJOreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctupona. CrocoObl MOIYyYeHUS U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOIOPOJIOB.

[Ipupoansiii ra3. [lomyTHeie HedTIHBIC Ta3bl. HepTh u €€ nmpoucxoxacHue.
KamMeHHbI#1 yrons U mpoayKThl ero nepepaborku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TePMHUYECKH, KaTaTUTUYECKH), PUPOPMUHT, MHPOIIHU3.
[TpoxykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBIIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSA3b MEXAY PA3IMYHBIMU KIIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHME TaJOr€HIIPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEILIEHUs] TaJlof€éHa Ha TWAPOKCOTPYIIy, HUTPOrpylIy, LHUAHOTPYIIIY,
amuHOrpynmy. JleiicTBMe Ha TaJOreHNpPOM3BOAHBIE BOJAHOTO U CIHUPTOBOTO
pactBopa wEnoun. B3auMoencTBrEe NUTAIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[Tonsitue 0 METAJIJIOOPTraHUYECKUX COETMHEHUSIX. Hcnonp3oBanue
raJlOr€HIIPOU3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IpPU CUHTE3€
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTANIbHbIE METObl H3Y4YEHHUS BEIIECTB M UX MPEBpAIICHUN:
u3ydyeHue (PU3MUECKUX CBOMCTB yIi€BOJOPOJOB (PaCTBOPHUMOCTD), KAUECTBEHHBIX
peakuuil yriaeBoJOpOAOB pa3IUYHbIX KiIaccoB (oOecuBedrMBaHUE OpPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHraHaTa KajlWs, B3aUMOJACHCTBHE alETHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeOpa(l)), kadecTBeHHOe OOHapyKeHUE
yriaepoja M BOJOPOJAa B OPraHWYECKUX BEIECTBAX, IMOIy4YeHHE JSTUJICHA H
U3y4YEeHHE €ro CBOWCTB, O3HaKoMiieHHe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3uaMy IUIACTMAcC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOOB U TAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xanye oprannyeckue coeinHeHusl.

[IpenensHble omHOaTOMHBIE CcHUpPTh. CTpoeHHUE MOJIEKyn (Ha mpuMepe
MeTaHoJa W 9TaHoyia). ['omosornueckuil pspg, oOmas Qopmyna, u30MEpHs,
HOMEHKJIaTypa U Kilaccuukanus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoJHBIE CBA3M MEXIYy MOJIEKYJIaMH CIUPTOB.
XUMUYECKHUE CBOMCTBA: peaklMHU 3aMeIleHUus, JAETUApaTalid, OKHUCICHUS,
B3aMMOJICIICTBHE C  OpPraHMYECKUMHU M  HEOPTaHUYECKUMHU  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OAHOATOMHBIE CUPTHI. JlelficTBUE 3TaHOJIa U METAHOJIA
Ha opraHu3zM uesnoBeka. CrnocoObl NOJYy4YEHUs] W NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[Ipocteie adupel, HOMeHKIaTypa U m3omepus. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaromMHsie CHUPTBl — 3TUJICHIIUKOJIb W InLepuH. dusnueckue u
XMMHYECKHE CBOMCTBA: PEAKLMU 3aMEILIEHUsI, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKUMHU KHCIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBnenne o mMexaHuW3Me peakiuil HyKJICO(PHIBHOTO 3aMEIICHHS.
HeiictBue Ha opraHusm denoBeka. C(CrnocoObl NOJyY€HUsT U INPUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIMSHUE TUAPOKCOTPYIIIBI U
OeHzonpHOrO fAnpa. Pusmyeckue cporicTBa ¢peHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enona. KauecTtBenHbie peakimu Ha ¢GeHosl. TOKCHYHOCTH (heHoua.
Crioco6s! osrydenus 1 mpuMenenne genosna. derondopmanbaeruaHas cMoa.

KapOoHunbHbIe COETUHEHHS — albAECTHIBI K KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIBHOU Ipynmnbl. ['OMosiornyeckue psiibl anbIErHI0B U KETOHOB, 00IIas
dopMmyina, uzoMmMepuss M HOMEHKiIaTypa. PuU3nyeckue CBOICTBA aJIbJIETHIIOB U
KETOHOB. ~XMMHUYECKHE CBOMCTBA  IbJETUIAOB M  KETOHOB:  pPEAKLUUHU
npucoenrHeHus. OKUCIIEHHE albAEeruI0B, KAUECTBEHHbIE PEAKLIUHA HA aJIbJIETUIBL.
Crioco0OblI OJTy4€HUsI U IPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIpEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. PU3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKyJIaMHi KapOOHOBBIX KHCIIOT. XHMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus dSTepUPHUKALIUU, pPEaKIMM C YYaCTHEM YIVIEBOJOPOIHOIO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbMHOM KUCHOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOICTB HEMpEAENbHBIX W apOMaTHYECKMX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. [IpenctaBuTtenu BbICIINX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, IaJIbMUTHUHOBAsA, OJEUHOBAs, JIUHOAEBAS,
JUHONEeH068as KUCIIOThl. CIIOCOOBI IOJTyUEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuid psia, oOmas (opmyna, u3oMepus u
HOMEHKNaTypa. PU3MYECKHE W XUMHUYECKUE CBOMCTBA: TMAPOJN3 B KHUCIOU H
LIEJIOYHOM Cpelie.

Kupsl. CTpoeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THJIPOJIU3 B
KHCJION M 1esno4YHoH cpene. OCOOEHHOCTH CBOMCTB YKUPOB, COJEPKALINX OCTATKU
HEIPENEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MBpbI14 KaK COJTU BBICHIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccudukanus yrieBoaos (MOHO-, 1-
U rnonucaxapuael). MoHocaxapuIpl: TIJIIOKO3a, (pyKTO3a, TajlakTo3a, puodo3a,
ne3okcuprbo3a. dusznueckre CBOMCTBA W HaXOXJeHUE B npupoae. PoTOCHHTE3.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIMHU C yYACTHEM CIIMPTOBBIX U AbIACTUIHON
IPyII, COMPTOBOE W MOJIOYHOKHCIOE OpoxkeHue. lIpuMmeHeHue TIIIoKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccraHaBnMBaromye 1 HEBOCCTAaHABIMBAIOIIKE AUcCaxapuisl. I uaponns
nucaxapusioB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuasl: kpaxmad,
INIMKOT€H M 1eiunoiio3a. CTpoeHrne MakpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
LEeUIIoNIo3bl.  PU3HYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THJIpOJIM3, KaueCTBEHHas peakuus ¢ MOAO0M. XUMHUYECKHE
CBOICTBa LIEJUIIOJI03bI: TMAPOJIU3, MoJlydeHue 3¢upoB neuitono3sl. [londarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIIK).



DKCIepUMEHTalbHbIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpALCHUN:
PacTBOPUMOCTD PA3JIMYHBIX CHUPTOB B BOJIE, B3aUMOJICCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHOUPTA B AJIBACTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHCJIEHUE STUJIOBOIO CHUPTA AUXPOMATOM Kaiusi (BO3MOMKHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIC PEAKIMM Ha aibIeruibl (C TUAPOKCHUIOM
nuammuHcepeopa(l) u  ruapokcuaom  menu(Il)), peaknusa raunepuHa
ruapokcuoM Menu(ll), xumuyeckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJIEUCTBHE pacTBOpa TIIIOKO3bI ¢ Tuapokcuaom meau(ll), BzaumonericTeue
KpaxMaJjia ¢ MOJIOM, PELICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
benonb», «KapooHoBbIe KUCIOTHL. CIOXKHBIE A(UPBD».

A30Tcoaep:xalue OpraHudecKue CoeAMHEeHM .

AMWHBI — OpraHUYECKUE MPOU3BOJHBIE aMMuaka. Kiraccudukanus aMUHOB:
anudaTUyecKue M apoMaTHYECKue; TIEepBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne moiiekysn, oOmas (Gopmyna, u3oMmepus, HOMEHKIATypa U (hU3ndyeckue
CBOICTBa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBAE INEPBUYHBIX AMHUHOB C a30THUCTOM KHUCJIOTOM.
Conu anKuiiaMMOHUS.

AHWIMH — TIPEACTaBUTENb AaMUHOB apoMarndeckoro pspa. CrpoeHue
aHwirHa. B3auMHOe BiIMsIHUE TPYNI aTOMOB B MoOJjeKyJse aHuiauHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHWwiInHA. KauecTBeHHbIE peakunu Ha aHUWIUMH. CrocoObI
MOJIyYeHUS] M TpUMEHeHue anmudaTudeckux amuHoB. [lomydeHune aHuWIMHA U3
HUTPOOEH30IA.

AmuHokuciotel. HoMenknatypa u uzomepusa. OTaenbHbIE PEICTABUTENH O~
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nyecKkne CBOWCTBA aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA aMHHOKHUCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKUX
COCIMHECHHM, peaKIusl TMOJIUKOHACHCAIINN, OOpa30BaHWE TMENTHIHOW CBS3H.
buonornyeckoe 3HaueHUE aMUHOKUCTOT. CUHTE3 ¥ TUAPOJIN3 MENTUAOB.

benku kak npupoaHsle nonumepsl. llepBuuHas, BTOpHUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XUMHUUYECKHE CBOWCTBA OEJIKOB: TUAPOIW3, JIE€HATYypalus,
KaueCTBCHHBIC PEAKIIUH Ha OCIKH.

DKCIepUMEHTAaIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpALICHUN:
pacTBopeHue O€NKOB B BOJIE, JCHATypalusi OEJIKOB MpPU HAarpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHWE SKCIEPUMEHTAIBbHBIX 3a7a4 [0 TeMaM
«A3oTcoaepxariue OpraHuYeCcKue COEMHECHUS u «Pacnio3naBanue
OPTaHUYECKUX COCTUHEHUI.

BbicokOMOJIEKYJISIPHbIE COCTUHEHUS.

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEIHSIS MOJIEKYJISIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPU3AIUS U TTOJTUKOHIEHCALIUS.

[Tonmumepuble Matepuanbl. I[lnactmacchl (NMOJMATHIIEH, TMOJUIPOINUTIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOJIUMETHIMETaKpWiIaT, MOJIUKApOOHATHI,
noJIMATUIIEHTEpePTaNIAT). Y TUIM3AIUS U IepepadOTKa MIacTHKA.

DnacToMepsl: HaTypaJbHBIN KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BosokHna: HaTypanbHbIe (XJIONOK, IEPCTh, MIETK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonmumepsbl CIELIMAIBHOTO Ha3HAYEHUs (Tedion, KeBJap,
AIEKTPOIPOBOISIIIINE OJIUMEPDI, OMOpa3IaracMble MOJIUMEPHI).

DKCIIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpALICHUN:
03HAaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIIEPUMEHTAJIbHBIX 3adady Io Tteme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnpie 3amaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTaHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHUE
MOJICKYJISIPHON  (hOPMYJIBI OPTaHUYECKOTO COCIMHEHHS Mo Macce (00bEMY)
MPOIYKTOB CrOpaHus, MO KOJMYECTBY BemlecTBa (Macce, 00BEMY) MPOIYKTOB
peakMu W/WIW WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYIIBI
OpraHMYECKOTO BEIECTBA HA OCHOBE €ro XMMHYECKHUX CBOMCTB WM CIIOCOOOB
MOJIyYEHHUS], OINpPENECICHUE AOJIM BbIXOAA MPOAYKTAa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOT0.

MesxnpenMeTHbIE CBA3H.

Peanm3zanms MeXnpeIMETHBIX CBA3EH IIPU U3YYEHUU OPTaHUYECKON XMMUU B
10 kmacce OCyIIECTBIISIETCA 4Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TOHATHUWA, TaK W TMOHSATUW, NPHUHATBIX B OTAEJIBHBIX MpPEAMETaX
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJIICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
TeOpwsi, 3aKOH, aHalu3, CHHTE3, Kiaccuukanus, HaONIOACHUE, W3MEPCHHE,
DKCIEPUMEHT, MOJENb, MOJIECIIUPOBAHUE.

@usnka: Marepusi, aToM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJA,
DPHEPTreTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3WYECKUE BEIUYWHBI, CIWHHIIBI W3MEPEHHS, CKOPOCTh, DHEPTHUS,
Macca.

buonorusa: kierka, opraHu3M, OJKocucTeMa, Ouochepa, MeTabOIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(PHBIM M TeTepOoTPOPHBIM THUI NMHUTAHHS, OpPOKEHHE,



dorocuHTEe3, nbIXaHWE, OEJKW, YIICBOIBI, JKUPHI, HYKICHHOBBIE KHUCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hple HCKOaEMbIE, TOTUIHUBO.

TexHomorusi: mNUIIEBbIE TNPOJAYKTH, OCHOBBI PAlOHAIBHOTO IUTAHUS,
MOIOIIHME CPE/ICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHid teMmeHT. M3oronsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UMCJIA. DHEPTeTUUECKUE YPOBHU U
noaypoBHU. AToMHbIEe opOuTanu. Knaccudukaims XuMUYeCKUX 3JIEMEHTOB (s-, p-,
d-, f-smementsl). PacmpeneneHue dIEKTPOHOB IO aTOMHBIM  OpPOHUTAJISIM.
ONeKTpOHHBIE KOH(PUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JEKTPOHHBbIE KOH(PUTYpallMd HMOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH u [lepuoguyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKoHA U IleproandecKkoil CUCTEMBI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
INPOCTBIX M CJHOHBIX BEIIECTB IO TpynnaM M [epuojaM. 3HA4YCHHE
nepuoauueckoro 3akoHa /.M. Menaeneena.

XuMH4YeCcKass CBs3b. BHUIBI XWMHUYECKOM CBS3U: KOBAQJICHTHAsl, WOHHA,
MeTayumdeckas. MexaHu3Mbl 00pa30oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-aKUENTOPHBIN. DHEPIrus U IJIMHA CBsA3U. [10nspHOCTH, HATPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBs3U. KpaTHbelie cBsizu. BoagoponHas CBsI3b.
MexMOneKyIspHbIE B3aUMOIEHCTBHS.

BajleHTHOCTP M BaJ€HTHbIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYpPbl MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpPE COCAUHEHUN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUN.
[loHATHE O KOOPAMHALMOHHON XUMHH.

BemecTtsa  MONEKyISIpHOTO M HEMOJEKYJISAPHOTO  CTPOCHMsS.  THIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[lonatune o nucnepcHbIx cucremax. MctuHHble pacTBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BbIpaXEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBas JI0JI BEIIECTBA B pacTBOpE, MOJIApHAas KOHILEHTpauusa. HaceleHHsle n
HEHACBIILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. KpucTtamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BeIlecTB. TpuBHANbHBIC
HAa3BaHMS OTHAEIJIbHBIX IIPEJACTABUTENIEN HEOPraHUYECKUX BELIECTB.

Knaccudukanms XuMUYeCKUX peakinii B HEOPraHMYECKOW U OPTaHUYECKOM
XUMUH. 3aKOH COXPAaHEHHUS MAacCChl BELIECTB; 3aKOH COXPAHEHUS U NPEBpALCHUS
HHEPrUU MPU XUMHYECKUX peakuusx. TeraoBble 3((PEeKThl XUMUUECKUX PEaKIUM.
TepMOXUMHUYECKUE YPABHEHNS.

CKOpOCTh XMMHUYECKON PEaKINK, €€ 3aBUCUMOCTh OT Pa3iINyYHbIX (DaKTOPOB.
['oMoreHHbI€ U reTepOreHHbIe peakunu. Katanus n katanu3aTopsl.

OOpatumble U HeOOpaTUMBbIE peakuu. XUMHueckoe paBHoBecue. Koncranrta
XUMHYECKOTO paBHOBeCcUs. (DAaKTOpHI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOIO
paBHOBECHS: TEMIEPATypa, AABJICHUE U KOHLIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakunu. [Tpunnun Jle [latense.

Onekrponutuyueckas aucconuanusa. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpasbHasd,
niesioyHasi. Bomopoansiii nokaszarens (pH) pacrBopa. I'maponu3s coneil. Peakuuun
HMOHHOTO OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
OkuCIUTEN, W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBJIECHUSI.
BaxkHeiilline OKHCIHUTEIM W BOCCTAHOBUTEIU. MeTol 3JEKTPOHHOro OalaHca.
DNEeKTpoJIn3 pacTBOPOB U PACIJIaBOB BEILLIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX MPEBpALICHUIL:
pa3lIoKEHHE TEPOKCHJIa BOJOPOAA B MPUCYTCTBUM KaTaau3aropa, MOJIEIU
KPUCTAJUIMUECKUX PEETOK, TPOBEICHUE PEeaKIuii MIOHHOTO 0OMeHa, OIpeesIeHIe
Cpeapl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, M3YYEHHE BIMUSHUS PA3TUYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTrO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[lonoxxenne HemeraioB B Ilepuoguyeckoil CUCTEME  XUMHUYECKUX
anemenToB J[.. MenneneeBa u 0cOOEHHOCTH CTpOeHUsI UX aroMoB. Dusnueckue
CBOMCTBAa HEMETAJIOB. AJUTOTPOIMS HEMETAIIOB (Ha IPUMEPE KUCIOPOJA, CEpHI,
docdopa u yraepona).

Bonopon. Ilonydyenue, gusnueckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METAJJIAaMH W HEMETAJUIaMHM, BOCCTAHOBUTEIIbHBIE CBOMCTBAa. | MIpuIbL.
TONNMBHBIE AJIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MoiydeHus, GU3NYecKue u
XMMUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenne KUCIOPOACOAEpKAIIME
COEIMHEHMS rajoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIOCOOBI MOTYYEHUs
rajioreHoB. [I[puMeHeHre rajloreHoB U UX COEAMHEHUI.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIOCOOBI MOYYCHUS
kuciopoaa. @u3NUecKue U XMMHUUYECKHUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUJIBL.

Cepa. Haxoxaenue B HpUpoOAE, CIOCOObI MONY4YEHHS, (PU3HUECKHE WU
xumudeckue cBoictBa. CepoBogopona, cyibduasl. Oxcupn cepoi(IV), oxcun
ceppi(VI). CepHucras u cepHas KUCIOTHI U uX conu. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IprumMeHenune ceprl U €€ COeTMHEHNM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHHUs, (pu3nyeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl a3ota. A30TUCTas U a30THas
KHUCIIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue a3ora
Y €r0 COeIMHEHHI. A30THbBIE YIOOPEHHUS.

®ochop. Haxoxnenwe B mpupoje, CrnocoObl MOTydeHUs, (HU3UIECKUE M
xumuueckue cporictBa. Dochunasl u ¢pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coemuneHuit. dochopHbie
yao0peHwus.

Yrinepon, HaxoXaeHHWE B TOpUpoAE. AJUIOTPOMHBIE MOIU(PUKAINN.
dusnyeckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BAaHHBIX
yriepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yronpHas kuciaora u e
coJid. AKTUBUPOBAHHBIA yroib, aacopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJOM, U €ro
COEUHEHHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, (Gu3M4ecKue u
xumudeckue cBorictBa. Oxcupn kpeMuusi(IV), kpeMHueBas KHUCIOTa, CHUJIMKATHI.
[IpuMeHeHne KpeMHus U ero coeanHeHui. CTekso, ero nojry4eHue, BUIbl CTEKIIA.

[Tonmoxenune meTtamwioB B [lepruoandeckoil cCUCTEME XUMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OoOmue
¢dbusnyeckue cBoiicTBa MeTauioB. [IpuMmeHeHHe MeTayuioB B OBITY M TEXHHUKE.
CrmuiaBel METAJUIOB.

ONEeKTPOXUMHUUYECKAN psAl HampspkeHuid  metayuioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJLJIOB: TUPOMETAILTYpPrusl, NUPOMETAITYPrus,
anekTpometaiuryprusi. [lonatue o xopposum MetamioB. CHocoObI 3alMTHl OT
KOPPO3UHU.

O6mas xapaktepuctuka MetaioB I[A-rpymmbel [lepuogudeckoid CHUCTEMBI
XUMUYECKUX OJJeMeHTOoB. Hartpwii u kamuii: monydeHue, Qusuyeckue w
XUMHUUYECKHE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEILIECTB U UX COCTUHEHUM.

O6mas xapakrepuctruka metamuioB IIA-rpynmel [lepuonanueckoil cUCTEMBI
XUMUYECKUX JJIEeMEHTOB. Maruuii W KaJlblLiMil: moiydyeHue, (U3MYECKUe u
XUMUYECKUE CBOMCTBA, IMPUMEHEHHWE IIPOCTBIX BEIIECTB M HX COEAUHEHUM.
JKécTkocTh BOJBI M CIIOCOOBI €€ YCTPaHEHUS.



AoMUHMI: TTOTydeHue, Pu3ndeckne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOrO BEIIEeCTBA W €ro coeavHeHud. AmQoTepHbIe CBONCTBA OKCHAA U
TUIPOKCUJIA aTFOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miasi  XapakTepucTUKa METa/uIoB 1MOoOouHbIX mnoarpynn  (b-rpymm)
[leproguyeckol CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. Okcuasl u
rugpokcuabl xpoma(Ill), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomathl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lomydeHne u mpuMeHeHne Xpoma.

@u3nueckue M XHWMHYECKHE CBOWCTBA MApraHla M €ro COEIUHEHUM.
Baxnenimue coenunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nyecKkrue U XMMHYCCKHE CBOMCTBA JKeje3a M ero coeauHeHui. OKCHUIbI,
ruapokcuasl u conu xenesa(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUE Kejeza
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MEIIU U €€ coenquHeHui. [lonyduenue u
MPUMEHEHUE MEJU U €€ COSIUHEHUI.

[[uuk: momydeHue, (U3MYECKHE M XHMHYECKHE CBOWCTBA. AMGpOTEpHBIC
CBOMCTBA OKCHJIA U TUAPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHne
LMHKA U €r0 COCINHEHUM.

DKCIepUMEHTaIbHbIE METOJbl H3YyYEHHUS BEIIECTB W HMX IPEBpALICHUN:
u3ydeHue oOpasloB HEMETAUIOB, TOpeHHe cepbl, docdopa, xkeneza, MarHus B
KHCJIIOPOZAE, HM3YYEHHUE KOJUIEKUMH «MeTaulbl M CIUIaBbl», B3aWMMOJIECUCTBUE
HIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJJIOB C BOJON (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1IeJI04Yei, KaueCTBEHHbIE PEAKI[MM Ha HEOPTraHUYECKHE aHUOHBI, KATUOH BOJIOPOIA
U KaTUOHBI METAJJIOB, B3aUMOJECHCTBUE THUIPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coequHEHUsD», «A30T U (ochop U UX COECTUHEHUD,
«MeTaibl TIIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIIID).

XuMHS U KU3Hb.

Ponp xuMuu B oGecnieueHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJAax IIO03HAHHWS W METOAOJOTHM HAYYHOTO MCCIEHOBAHUA.
HayuHble MpUHLMIBI OpraHu3ald XUMUYECKOTO TPOU3BOACTBA. [[poMbIlLIeHHBIE
CIOCOOBI MOTYYEHUS BOXKHEUIIIUX BEIIECTB (Ha MpUMEpEe TPOU3BOJICTBA AMMHUAKA,
CEpPHOM KHUCJIOTHI, MeTaHoa). [I[poMbIIIIeHHBIE CTIOCOOBI MOTYYCHUS METAILIOB U
CIUIAaBOB. XHMHYECKOE 3arpsi3HECHUE OKPYXKAIOLIEW CpPeAbl U €ro IOCIEACTBHUS.
Ponb xuMuu B 06ecie4eHNH SHEPreTHUEeCKO 0€30M1acHOCTH.

Xumus U 310pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUA JIEKAPCTBEHHBIX ITpenapaToB. Poyib XMMUU B pa3BUTUUA MEAUIUHBI.



XuMus MUIIA: OCHOBHbIE KOMIIOHEHTHI, MHUILIEBbIE 100aBKU. Poiib XxumMum B
obecreueHnn MUIIEBON O€30TacHOCTH.

Kocmernueckue u mapdromepHsie cpenactBa. boitoBas xumus. [IpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSI IpenapaToB OBITOBOM XMMHHM B IOBCEIHEBHOU
KU3HU.

XuMusi B CTPOUTEIICTBE: BaKHEHIIIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCeTOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckue U MUHEpaIbHbIE YA00PEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIIMOHHBIE MATEPHUAJIbl, KPACKH, CTEKIIO, KEpaMUKa.
Marepuainbl it 31eKTpOHUKK. HaHOTEXHOI0THH.

Pacuérnblie 3amaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00OBEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CIU OJHO U3
BCII[ECTB HMMEET MpUMecH, Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cClIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOMN
KOHIICHTpPAallui BEIIECTBA B pPacTBOpE, MOJIM BBIXOJA MPOAYKTa PEAKLIHH OT
TEOPETUYECKHU BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi  MeXIpenIMETHBIX CBSI3ed MpU  HM3yYeHUH OOmed
HEOPraHMYeCKOM XMMHM B 11 Kilacce oCylmIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
001X €CTEeCTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUH, NPUHSITHIX B OTJEIbHBIX
IpEAMETaxX €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIM3, CUHTE3, KIacCHU(PUKALNS, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIINPOBAHHE.

@usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aToOM, OJJEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEI[ECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, HWCAIBHBIA Ta3,
bu3nYecKue BeTMYUHBI, CAMHUIBI U3MEPEHHSI, CKOPOCTh, DHEPT s, Macca.

buosnorus: kiaeTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKkpo-
Y MUKPODJIEMEHTBI, O€JIKHU, KUPHI, YTIEBObl, HyKJICHHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKAs] MPOMBIILUICHHOCTb, METAJULYPIHsi, CTPOUTEIbHBIE
MaTepUalIbl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsA ITPOMBIILICHHOCTD,
dapmareBTUUECKAS MPOMBIIICHHOCT, MIPOU3BOJICTBO KOCMETHUYECKUX



npeuaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHUAJIOB, JJICKTPOHHAA
MMPOMBINIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUUN
HA YTJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsI BBIJCJIEHBI CIEAYIOIIME COCTABJSIOLIME: OCO3HAHUE
00yJaromuMucs POCCUUCKONW TpakKTaHCKOW HUIACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HAJTUYME MOTUBALIMU K
00y4eHUI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOUIMXCsl PYKOBOJCTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMU W HOPMaMHU T[IOBEJICHHUSA;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTh CTABUTH IIEIH U CTPOUTH
YKU3HECHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yJIbTAaThl OCBOECHUS TMpeaMeTa «XUMHS» OTPakKaroT
c(hOpMUPOBAHHOCTh ONBITA I[103HABATEIILBHOW W MPAKTUYECKON JEsTeNIbHOCTU
oOyyarouuxcs B Ipolecce peajin3ainuu o0pa3oBaTeIbHOMN 1eITebHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOECHUS TMpeaMeTa «XUMHS» OTPakKaroT
c(hOPMUPOBAHHOCTh OTBITA I[IO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTU
oOyyJaronuxcsi B Mpolecce peanu3aii o0pa30BaTeNbHON AESITENbHOCTH, B TOM
YUCJIE B YACTU:

1) rpamIaHCKOTr0 BOCIMTAHMS:

OCO3HAHUS 00YUYaIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMAax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 3a7a4, BHITTOJTHCHUH
XMMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHATU3€ Pa3IUYHBIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMMUHU;

YBOXEHUS K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMS TOIO, YTO JIaHHbIE HAYKH €CThb pe3yJIbTar
JUINTEIIbHBIX ~ HAONMIOJEHNUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOT'O TPY/la YYEHBIX U MPAKTUKOB;



UHTEpECa M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUU U MOCIEIYIOUIEM
aHanm3e MHPOpPMAIMHU O MEPEOBhIX JOCTIXKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEACHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OLICHMBAaTh CBOE IMOBEJECHHWE U TOCTYNKH CBOUX TOBAapHILEH C
NO3UIUI HPAaBCTBEHHBIX M MPABOBBIX HOPM MU C YYETOM OCO3HAHMS IOCIEACTBUN
MOCTYTIKOB;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 310poBOro M 0Oe3zomacHOro oOpa3a >KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOIO OTHOUIEHHsSI K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMrofeHusT TMpaBuil OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOU JAEATEIBHOCTH;

NOHMMAHHA LEHHOCTH NPaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJEHUS B CUTYaLUIX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHUA TOCIEACTBUM U HENMPUATHUS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
AJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HMCCIIEI0BaTEIbCKOM
NESTEIbHOCTH, OOILIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIb);

UHTEpeca K NPAKTUUECKOMY M3YYEHMIO MPOPECCUIl pa3IudyHOIo pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUSA K TPYJLY, JIOASAM TPyia U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY HWHAMBHUAYAIbHOH TpPaeKTOPHH
obOpazoBaHus, Oynaymield npodeccuu U pealu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIMTAHUA:

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K IPHUPOJIE KAaK HCTOYHHUKY
CYLLECTBOBAHUS JKU3HU Ha 3eMIIE;

NOHMMAHHUS TJIOOAJBHOIO XapakTepa 3KOJOTMYECKUX Mpo0JIeM, BIMSHMS
HPKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLMATBHON CPEbL;



OCO3HAaHHA HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTIDKEHUHW XUMHUHU IS
peleHns BOIPOCOB PAMOHAIBHOIO MPUPOAOTIOIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCSIIIMX BpEI  OKPYKAKOLIEH
IPUPOTHON cpefie, YMEHHsI IMPOTrHO3UPOBATh HEOJIArONMpUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX ICMCTBUN U MPEIOTBPAILAT HX;

HaJIM4YMs PaA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHHS, SKOJIOTMYECKON KYJIBTYpHI,
OIBITa NEATEIIBHOCTH JKOJIOTMYECKON HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOATH HUJCOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIECTBEHHON MPAKTUKH;

NOHUMAaHUs CHeUU(PUKH XUMHHM KaK HayKd, OCO3HaHUsA €€ poiu B
(GOopMUPOBAHUN PAIMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
IpeCTaBICHUS 00 OKPYXKAIOIIeM MHUpPE Kak O €IUHCTBE IMPUPOJbI U YEIOBEKa, B
NO3HAaHUHU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH NpO0JIEM COXpPaHEHUs
IIPUPOIHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHHM JJIS  COBPEMEHHOMU
UMBUJIM3AIMU: B €€ T'yMaHUCTUYECKOM HAIpPaBJIECHHOCTH M Ba)XHOHM pPOJU B
CO3aHUM HOBOW 0a3bl MaTepuUadbHOW KyJIbTYpbl, B PEIICHUH TJIOOATbHBIX
npoOJeM YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00eCTIeueHnn
YCJIOBUM YCHENTHOTO TPYAa U HKOJIOTHYECKH KOM(OPTHOM MKU3HU KaKIOTr0 4JIeHa
o0111eCcTBA;

€CTECTBEHHO-HAYYHONW TIPAaMOTHOCTH: TIIOHMMaHHs CYIIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BATh
noJiyyaeMble 3HaAHUS /Ui aHajdu3a U OOBSCHEHUS SBJICHHUM OKPY>KAIOIIEro Mupa u
IPOUCXOSIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 0O0CHOBAHHbBIE 3aKJIIOYEHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIOMUXCSA JAaHHBIX C IEJIbI0 TOJTyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS
penieHust npo0IeM B pealbHbIX KU3HEHHBIX CUTYalIUSX;

MHTEpeCca K NO3HAHUIO, UCCIIE0BATEIBCKON AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oOBaHUI0 H
caM00oOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pa3IMYHbIX cepax MpodheccuoHaIbHOU
NEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHHS MPOTrpaMMBbI 10 XMMUHU Ha YPOBHE
CpenHero oouiero o0pa3oBaHus BKIOYAIOT:

3HaUMMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOydaromuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa H CHENU(PUKY METOJIOB ITO3HAHMSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIusl, SBIICHUE,
npoliecc, CUCTeMa, HAYYHbIM (paKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeIOBaHNE, HAOTIOIeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC yueOHBbIC NEWCTBUS (MO3HABATENIbHBIE, KOMMYHUKATUBHBIC,

PEryJISTUBHBIE), o0ecrneunBaromme dbopmupoBanue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00Y4atOIUXCs;
CHOCOOHOCTh o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAJIbHBIC YUCOHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLUMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH H  PETYJISTHBHBIMU
IEUCTBUSIMHA.

Ilo3HaBaTebHbIE YHHBEPCAJIbHBbIE YUeOHbIE el CTBHUS

1) 0a30Bble JIOrHYEeCKHE TeHCTBHSA:

CaMOCTOSITEIBHO  (OPMYJMPOBAaTh W AKTyaJU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I NEeATebHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI JEATEIBHOCTH C MTOCTABICHHBIMH LIEJISIMU;

UCTIONIb30BaTh TPU OCBOCHHUM 3HAHWW TPHEMBI JIOTHUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKH TOHSATHI M yCTAHABIMBATH MX B3aHMMOCBS3b,
WCITIOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHUS M KPHUTEPUH JJs KIACCH(PUKAIMK BEIIECTB H
XUMHYECKUX PEAKIINN;

yCTaHABIMBATh TMPUYMHHO-CICJICTBEHHBIE CBS3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE pACCYXACHHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTUHN), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHsI B paccMaTpHUBaeMbIX
SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOIb3yeMbI€ B XMMHUH CHMBOJUYECKUC
(3HAKOBBIC) MOJIEITH, TIPEOOPA30OBHIBATH MOICIIbHBIE TIPEICTABICHUS — XUMUICCKUAN
3HaK (CMMBOJI) DJJIEMEHTa, XHUMHUYecKas (opMmyra, ypaBHEHHE XHUMHUYECKOU



peaknuu — TPU PEHIeHUH Y4YeOHBIX MO3HABATEIBHBIX M TMPAKTHUYECKHX 3aj1ad,
MPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHUX
peaKunii;

(dbopMyIMpoOBaTh LIETU U 33141 UCCIIEJOBAHUS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOSITENbHO C(OPMYJIHUPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI JJI (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 3a XOIOM
poliecca, CaMOCTOSITENIbHO MMPOTHO3UPOBATH €ro pe3ysbTaT, (OopMyIHpOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BAHNUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIAHHOMN paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEJOBATENbCKOM M  MPOEKTHOM
NEeSATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUICHUs] MPaKTUYECKUX 3a/1ad, HPUMEHEHUIO pa3IMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ nunpopmanmei:

OPUCHTHPOBATHCA B PA3IUYHBIX HCTOYHWKAaX WH(opmanuu (HAyIHO-
NoMmyJisipHasi JIUTepaTypa XUMHUYECKOIO COJEp)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaNM3UPOBaTh MH(POPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
IPe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCH U MPUMEHSATH PA3IUYHBIC METOMBI MPU MOUCKE U
oTbope wuHOpMaIMKM, HEOOXOJUMOW Uil BBIMIOJHEHHS Y4eOHBIX 3ajad
onpeneaEHHOro THIIA,

npuoOpeTaTh OMBIT HCHOJIb30BaHUS MH(GOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIFHO  BHIOWpATh  ONTUMAIbHYIO  (GOpMy  MPEACTABICHUS
uHopmaruu (cxemsl, rpaduKu, AUArPaMMBbI, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKONH uHMOpMaIMed: MPUMEHATh MEXIpeaMeTHeie (pusnueckue wu
MaTeMaTHYeCKHe) 3HAaKU U CUMBOJIBI, (DOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe NeCTBHA:



3a/71aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI B X0JI€ TUaJIoTa W/Uiu
JIMCKYCCHUH, BBICKA3bIBATh UJIeH, (POPMYIUPOBATH CBOU IIPEIJIOKEHUS
OTHOCHUTEIHHO BBINIOJIHEHUS MTPEJI0KEHHON 3aa4H;

BBICTYNATh C TMpE3CHTAIMeH pe3ybTaTOB ITO3HABATCIBHOM JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIH COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOTHI MO WCCIICTIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3aliyi y9eOHOTO IPOeKTa, U (OPMYIMPOBATH BBHIBOIBI
10 pe3ysibTaTaM IMPOBEACHHBIX HCCICAOBAHUN IMyTEM COTIACOBAHMS ITO3HMIIMHA B
X0J1e 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

PerynasiTuBHbIE YHHBeEpCAJbHbIE y4eOHbIE TeCTBUSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBISTh CBOIO I103HABATEIBHYIO
NeSITeNIbHOCTh, ONpezensas e€ IeNd W 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHUPOBATh MpeaiaraeMblii aJropuT™M JEHCTBUN MpH
BBIMIOJIHEHUN YYE€OHBIX W HCCIENIOBAaTENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CMOCOO0 MX peHIeHHs C YYETOM MONY4YeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIATh CAMOKOHTPOJb JEATEIBHOCTH HA OCHOBE CaMOaHalu3a u
CaMOOLICHKU.

ITPEAMETHBIE PE3YJIBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS IPOTPaMMbl 10 XUMUU Ha yIi1yOJIEHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero oOpa3zoBaHMs BKIIOYAIOT CHELMPUUECKHE
I y4eOHOTOo nmpeaMeTa « XUMHUs HayuHbIC 3HAHUSI, yMEHUS U CIIOCOOBI JeHCTBHI
10 OCBOCHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JESITEIbHOCTU
[0 MOJYYEHHIO HOBOI'O 3HAHUS M NPUMEHEHHUIO 3HAHMWM B Pa3IMYHBIX YYEOHBIX
CUTyalUsX, 4 TAK)KE B PEAIIbHBIX )KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHUEN. B
IpOrpaMMe II0 XUMHM HPEAMETHBIE pPE3yJbTaThbl IPEICTABIEHB IO TOJaM
WU3YUYCHHS.

10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUSD)
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEJICTABJICHUNA: O MECTE W 3HAYECHUU OPraHuyvecKou
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojiu B 00ECIEeUeHUU YCTOWYHUBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPreTUUECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUUA MEIUIIMHBI, CO3IaHUH HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paImoHaIBHOTO
PUPOIOTIONL30BaHMsI, B (OPMHPOBAHUA MHUPOBO33PECHUS W OOIIEH KyJIbTYpHI
4eJioBeKa, a TakKKe DJKOJOTMYEeCKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOIAHON CPEJIE;

BIAJICHUE  CHCTEMOW  XUMUYECKMX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHITHUS — XUMUYECKUAN JIEMEHT, aTOM, PO U DJICKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOUTaIM, OCHOBHOE W BO30YXXIEHHOE
COCTOSIHMSI aToma, THOpuIu3alMs aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIA CKENET, (yHKIIMOHATbHAS
TpyIa, paadkai, CTPYKTYpHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpHsl CTPYKTypHas M MPOCTPAHCTBEHHas (TreoMeTpuyecKas,
ONTHYECKasi), HW30MEPhl, TOMOJIOTMUECKHI psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCIIOPOJ- M a30TCOJEPIKAINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIC COCAMHECHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, TeopHs CTpPOEHUS OPraHUYECKHX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TMpEBpaIlllEHUs] DHEPruv IPU XUMHUYECKHX PpEeaKIusixX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUW, MHPOBO33PECHUYECKHE 3HAHUS, JICKAIUE B OCHOBE
MOHUMAHUS MPUIMHHOCTH U CHCTEMHOCTH XMUMHYECKUX SIBJICHUM; TPEICTABICHUS
0 MEXaHU3MaX XHMMHYECKUX pPEaKUuid, TEePMOAMHAMUYECKUX W KHUHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIMSHUM aTOMOB M I'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3 dekTol, opueHTanThl | u 11 pona);
(dbakToIOoruYeCKHe CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEeHUHW U OE30MacHOM
WCIIOJIP30BAaHUY BAXKHEUINIUX OPTaHUYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAy4YHBIX  OPUHIUIAX  XHMHUYECKOIO
IPOU3BOACTBA (HA MPUMEpE MPOU3BOICTBA METAHOJIA, TEpepadbOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBIABJISITH XapaKTePHbIC TMPU3HAKUA TTOHSTHUMH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIINE TOHATHUS TIPH
OTIMCaHUU COCTaBa, CTPOCHUS M CBOMCTB OPTraHUYECKUX COSTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI:

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJIi COCTABJICHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUnYECKIX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMI U PACKPBIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUiAd  IMOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO 0OajaHca »JTUX peaklui, peakuuil HMOHHOro oOMeHa IyTéM
COCTaBJICHUS UX MOJHBIX ¥ COKPAIEHHBIX NOHHBIX YPaBHCHU;



W3TOTaBIMBATH MOJCIIM MOJIEKYJI OPTaHWUYECKHUX BEIIECTB VISl WILTIOCTPAIIAN
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMCHHWIA: yCTaHABIMBATH MPUHAJICKHOCTh MU3YYCHHBIX
OpraHMYEeCKUX BELIECTB IO HMX COCTaBY M CTPOEHUIO K ONpeaeIEHHOMY
KJIAcCy/Tpynne COEIUHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HoMmenknartype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS IJISI OTIAEIbHBIX
NPEACTABUTENICH OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIEH, TOJIYOJ, INIMLEPUH,
ATWICHIJIUKONb, (eHOoJ, (QopManbIeru, aueTaableruil, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJIOTa, CTEApUHOBAs, OJICMHOBAsI, MAJIbMUTUHOBAS KUCJIOTHI,
[JIMLWH, ajJaHuH, MalbTo3a, (PPYyKTO3a, aHWJIUH, TUBUHWII, U3OIPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

c(hOPMUPOBAHHOCTh YMEHUS OMNPEACHATh BHUJ XHUMHYECKOM CBSI3M B
OpraHWYECKUX COCAMHEHUSX (KOBaJEHTHass W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSTh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa s 0o0bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIUEHOB,
AIKWHOB, apPOMAaTUYECKHX YTIEBOAOPOJOB, CIHUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJIOT, OEJIKOB, YyTJIeBOAOB (MOHO-, AW- W TOJIUCAXapHUIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMHU  YpPaBHEHUSMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIN C WCIOIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPKAATh HA KOHKPETHBIX MpUMEpPax
XapaKkTep 3aBUCUMOCTHU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHH OT
KPAaTHOCTH M THIA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSHHS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKU YTIIEBOJAOPOIHOTO
ChIpbsi (HepTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB EPEepadOTKY;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPEHUH, MOJICTUPOBAHNY, YKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHATD 3TU 3HAHUS;

c(hOopMUPOBAHHOCTH yMEHUs PUMEHSTh OCHOBHBIE onepanuu
MBICJIIUTENILHON JESTENbHOCTH — aHaju3 U CHUHTE3, CpaBHEHUE, 0000IleHUe,



CHUCTEMAaTHU3alMI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3eU — ISl U3YUYEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIIATh B3aUMOCBS3b XUMUYECKUX 3HAHUN C
NOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0ojiee OCO3HAHHOTO MOHUMAaHUS CYUIHOCTH MATEpUAbHOTO E€IUHCTBA MHPA,
WCITIOJIP30BaTh CHCTEMHBIC 3HAHUS MO OPTaHUYECKOW XUMUU ISl OOBSICHEHHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYETHl MO XUMHUYECKUM
dbopMmynam U ypaBHEHHUSIM XUMUYECKUX PEAKUUNA C UCIOIb30BAHUEM (PU3MUYECKHUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMUYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKIACHUIO XUMUYECKOU
dbopMyIBI BEMIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHAJIM3UPOBATh U OILICHUBATH
C TIO3UIUNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEIACTBUS  OBITOBOW U
MIPOU3BOACTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkon
BEILIECTB, UCMOJIb30BATh MOJIYYEHHBIE 3HAHUS JJISl IPUHATUS TPAMOTHBIX PELICHUM
npo0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKUHUH YIJIEBOJAOPOJOB pA3IMYHBIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIIEPUMEHTAIbHBIX
3alad MO PACMO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOJEHUEM MIPABUII
0e30macHoro OoOpalleHus ¢ BeIIeCTBAMHU U JIabOpaTOpHBIM 00OPYyIOBaHUEM,
dbopMynMpoBaTh I€db HWCCIACAOBAHUS, TMPEACTABIATH B pa3IudHON  (Qopme
pe3yIbTaThl SKCHEPUMEHTA, aHATTM3UPOBATH U OLIEHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOJr0/1aTh TpaBUiIa HKOJIOTUYECKU IIEIECO00pa3HOro MOBEJAEHUSI B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKPY KaIoIEH
IIPUPOIHOU CPENbl U JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIOo JEHCTBUSI HA KUBbIE€ OpPraHU3MBbI
ONPEACIEHHBIX OPTaHUYECKHUX BEIIECTB, IOHMMAas cMbIci nokazaress [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIIECTB B
MPOMBIILIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHW: OCYIIECTBISATH II€JICHANPABICHHBIM TIOWCK
XUMHUYECKON MHGOPMAIIMK B Pa3IUYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMalKIo, nepepadaThiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABJIICHHON y4eOHOM 3aaueid.



11 KIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHMsSI Kypca «OOmass M HeopraHHYecKas
XUMHUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh NPEJACTABICHUI: O MaTepUaTbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MNPUPOJBI, O MECTE W 3HAYCHHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECMEYEeHUU yCTOHYHMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTHUECKOW, DHEPTEeTUYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUU HOBBIX MaTe€pUaOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECMEYEHUHU PaAlMOHAIBHOTO MPUPOJIONOIb30BaHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHUS W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3/I0POBBIO U TNPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIME TIOHATHUS — XUMHUYECKHUWA DJJIEMEHT, aToM, SJIpO aTroma,
U30TOIIbI, 3JIEKTPOHHAs1 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTANN, OCHOBHOE U
BO30Y>KIEHHOE COCTOSTHUSI aToMa, THOpHUIM3alus aTOMHBIX opOuTasneil, HoH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKas CBs3b (KOBAJIGHTHAs, MOHHAs, MeTaJuIMyecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHMHUYECKAsl PpEeakuus, pacTBOP, JJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JIUCCOLMALMA, CTENEeHb JUCCOLMALINM,
BOJOPOJHBIA TOKa3aTeNlb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3 ekt
XUMHYECKON peaKuu, CKOPOCTh XUMUUYECKON PEAKIIMU, XUMUUECKOE PABHOBECHUE;
TEOPUM MU 3AKOHBI (TEOPHS DIIEKTPOIUTHUUYECKON IHUCCOLUAIU, MEPUOIUYECKUNA
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHUSI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILECHNS DHEPTUU IIPU XMMHUYECKUX PEAKLHUSIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHHA S3bIK
XUMUH, MHUPOBO33PEHYECKUE 3HAHUS, JEXKaluMe B OCHOBE IOHMMAaHUS
NPUYMHHOCTA WU CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IIPEACTABICHUs] O CTPOCHHM BELIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSX; IIPEICTABICHUSA O MEXaHU3MaX XMMHUYECKHUX
peakiui, TEPMOAMHAMUYECKMX M  KHHETHYECKHMX 3aKOHOMEPHOCTAX  MX
IIPOTEKAHUS, O XMMUYECKOM DPaBHOBECUH, PACTBOPAX M JHUCHEPCHBIX CUCTEMAX;
(bakToIOruyecKre CBEACHHUS O CBOICTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM
VCIIOJIb30BAHNUN BAXKHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NESTEIbHOCTH  YeJIOBEKa, OOIMMX  HAyYHbIX  NPHUHIMIAX  XUMHUYECKOrO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBIABISTH XapaKTepHblEe MPU3HAKUA TOHSATHUMH,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIUE IOHATHS MPU
ONMCAaHNU HEOPTAHWYECKUX BELIECTB U UX MPEBPALLICHUM;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY JIJIS
coctaBieHuss (HOpMyJT BEMIECTB W  ypPaBHCHUH XUMHUYECKUX  PEAKIIHMH,
cucteMatnyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMSI ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCIEHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIM4ecKas, BOJOPOJHAs), THUI KPUCTANIMUYECKON PEMIETKH
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJIa XMUMHUYECKON CBSI3M U THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHUH:  KJIACCH(PUIIUPOBATH:  HEOPTaHUYECCKUE
BEI[ECTBA 10 UX COCTaBY, XUMHUECKUE PEAKIIUHU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIIOBOMY 3(PQEeKTy peakiuu, WU3MEHEHUIO
CTENeHed OKHUCJICHHsI DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO Karaau3aropa |
JPYTHUE); CAMOCTOSITEIHHO BEIOMPATh OCHOBAHMS U KPUTEPHUH TSl KIIaCCU(PUKAIIAH
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOAMUECKOro 3aKoHa /.
W. MenpeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKITNU;

c(hOpMUPOBAHHOCTh YMEHHUMW: XapaKTePU30BaTh DJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOTO MEPHUOJIOB
[Tepuoauueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS OHSITUSI
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO30YXKIEHHOE HSHEPTETUUECKHE COCTOSIHUS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB W HX
coeluHEeHUK 10 mnepuomaM W rpynmnam Ilepuomuueckon cucremsr JI. U.
MeHieneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX JIEKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYIIECTBOBAHME T€HETUYECKOW CBA3M ME¥KJy HEOPraHMYECKHMH BEIECTBAMU C
MTOMOIUIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA TTOCPEICTBOM COCTABJICHUS SJEKTPOHHOTO OajilaHca
TUX pPEaKUUi; peakuuid HOHHOro OOMEHa MYTEM COCTABJIICHHUS HX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  yPaBHCHUW;  pEaKUUM  TUAPOJIM3A;  PEAKIUU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJIFOMUHHS);



c(hOpMUPOBAHHOCTh YMEHUSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XMMHUYECKUX PEAKIMUA C YYETOM KX DHEPreTHUUYECKHX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XHMMHUYECKOM pEaKIUh B 3aBUCUMOCTH OT Pa3IUYHbIX
(bhakTOpOB, a TAKKE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKUE PEaKIIUH,
JIeKAIIWE B OCHOBE MPOMBIIIICHHOTO ITOIYYE€HUSI CEPHOM KHCIIOTHI, aMMHAKa,
o0IKre Hay4HbI€ TMPUHIUIIBI XUMHUYECKUX MPOU3BOJACTB; IEJIECOO00Pa3HOCTh
MPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHUH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TpHUPOABI — HAOIIOICHWE, W3MEPEHHE, MOJCINPOBAHUE,
AKCTIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATH 3TU 3HAHUS MPU SKCIIEPUMEHTAIIBHOM HCCJIEJOBAHUH BEILIECTB
U s OOBSCHEHHUS XUMHUYECKUX SBJICHHUM, HWMEIOIMHUX MECTO B TIPHUPOJE,
MPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA U B IIOBCEIHEBHOMW KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUM C
MOHATUAMHU U TIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIs
0oJiee 0CO3HAHHOTO MTOHUMAHMSI MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJIUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPALUSI;
Macchl BEIIECTBAa WJIM 00BhEMA ra3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKI[MU BEIIECTB; TEIJI0BOro 3¢ dexra
peaKlMu; 3HAYEHUS] BOJAOPOJHOrO MOKA3aTeNsl paCTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHOM CTEICHBIO JUCCOITMAINM, Macchl (00bEMa, KOJIMUYECTBA BEISCTBA)
MPOAYKTA PEAKIMH, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BUJE PacTBOpaA C
ONpeIeIEHHON MacCOBOM J0Jield pacCTBOPEHHOIO BEIIECTBA WM JaHO B M30OBITKE
(uMeeT mpUMECH); MOJM BBIXOAA MPOAYKTA PEaKIMU; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUU: CAMOCTOSITEIHHO IUIAHUPOBATH U TMPOBOJUTH
XUMHYECKHM  SKCHepUMEHT  (TpOBEJCHHME  peakuuii  HMOHHOro  oOMeHa,
MOJATBEPKACHUE KAYECTBEHHOIO COCTAaBa HEOPTAaHWYECKUX BEILIECTB, ONPEACIICHHE
Cpellbl PacTBOPOB BEIIECTB C TMOMONIBIO HWHIMKATOPOB, HM3YYCHHUE BIMSHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW PpEaKIuu, PEIICHHE
SKCOEPUMEHTANIbHBIX 3afad 1o TtemaM «Mertawiby u  «Hemeramis»y) ¢
coOJIIOZIeHHEeM TpaBUJI O€3011acHOr0 OOpallleHHs C BEIIeCTBAMU M JIaOOPATOPHBIM
obopynoBanueM, (GOpPMYJIHMpPOBAaTH 1I€JIb  MCCJIEAOBAHUS, NPEACTABIATh B
paznuuHOi dopMme pe3yabTaThl SKCIIEPUMEHTa, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUM: COOIOIATH MPABIIIA MMOTH30BAHNUS XUMUYECKON
nocysIoil u jabopaTopHBIM OOOpYyJOBaHWEM, OOpaIlleHHs C BEIIECTBAMHU B
COOTBETCTBUU C HWHCTPYKIIUSIMUA TIO BBITIOJTHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTMYECKU LIeecO00pa3HOro IMOBeAEHUS B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
Cpelbl W JIOCTHXKEHUS €€ YCTOWYHMBOIO pa3BUTHs, OCO3HABATh OMNACHOCTh
TOKCUYECKOI0 JIEUCTBUS HA JKUBBIE OPraHU3MBI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, NOHUMas cMbIci nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBJISATH ILI€JICHANPABICHHBIM MOUCK
XUMHUYECKON MHGOPMAIMH B Pa3IUYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoil nHpopManuu, UHTEpHET U Apyrue), KpUTUIECKH
aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, nepepadaTeiBaTh €€ U HUCIOIH30BATh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosun4yecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NPOrpamMmblI Bcero Konrpoappie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenI
Paznen 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmet oprannueckon xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COeTMHEHUN A. M. 8
bytneposa
Hroro no pazaeny 8
Pa3znen 2. YrieBoaopoanbl
1 [IpenenbHbie yTIeBOAOPOABI — AJTKAHBI, 5
LUKJIOATKAHbI
’9 HenpenenbHble yrieBoJOpOIbI: aTKEHBI, 14 1
aJIKa/IueHbl, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBoA0PO b (apeHbI) 8
24 [IpupoHbIe ICTOYHUKH YTIIEBOJIOPOJIOB U HX 4
nepepaboTka
2.5 ["anoreHnpou3BOHBIE YTIIEBOAOPOAOB 4 1
Hroro no paszneny 35
Paznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHUst
3.1 Crnuptsl. denon 11 1
19 KapOoHuiabpHbIe COeTUHEHHS: alIbJIETH/IbI U )1 1
keToHbl. KapOoHoBbIe KUCIOTHL. ClOKHBIE




s¢upsl. XKups
3.3 VrieBoanl 9
Hroro no pasaeny 41
Pa3znen 4. A3oTconepxaniue OpraHnyeckue coeIuHeHus
4.1 AMUHBI. AMMHOKHUCIIOTHI. benku 12
Nroro no pazgeny 12
Paspnen 5. BeICOKOMOJIEKY/ISIpHBIE COCAUHEHHUSA
5.1 BricokoMoneKkysipHbIE COEAUHEHUS 6
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102




11 KITIACC

KosunyecTBO yacon DJIeKTPOHHBbIE
HaumenoBanue pa3iaesioB H TeM uudpoBLIe
Ne n/m P Konrpoabusie IIpakTuueckue (midpp )
NMporpamMmslI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepnoanueckuii 3akon
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB JI. 1. Menaeneena
12 Crpoenue BenecTBa. MHOrooOpasue 1 1
' BEILIECTB
1.3 XUMUYECKUE PEaAKIUU 19 1 3
Hroro no paszneny 39
Paznen 2. Heopranuueckasi xumusi
2.1 HemeTamnsl 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazaeny 54
Pa3pen 3. XumMus u :Ku3Hb
31 MeTtoabl MO3HAHUA B XUMUHU. XUMUSA U 9
' KU3Hb
Nroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJabHble

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHmust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMeT 1 3HaUYE€HHE OPraHUYECKON
XMMHH, TIPEJICTaBIEHUE O MHOTOOOpa3uu
OPraHUYECKUX COCIUHEHUI

DJIEKTPOHHOE CTPOCHHE aToMa yrieposia
(ocHOBHOE 1 BO30YKIEHHOE COCTOSIHUS).
BaneHTHbIC BO3MOXHOCTH aTOMa yTiiepoa

XI/IMI/I‘-ICCKaSI CBs3b B OpFaHI/I‘-IeCKI/IX
coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHenuit A. M. byrneposa

Buas! uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3P PEeKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUN

[IpencraBnenue o kaaccuukanuu u
cucremarnueckas HomeHkinarypa (IUPAC)
OpraHMYECKUX BEILECTB

Knaccudukanus peakiuii B opraHU4ecKoi
XUMHH




CucreMmarusanus U 0000IIEHUE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHUN PsJl, 001I1ast
dopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI

10

dusnueckue u XUMUYECKHUE CBOMCTBA
aJIKaHOB

11

HaxoxneHue ankaHoB B IPUPOJE.
CrniocoOsl MosTy4eHus U IpUMEHEHNE
aJIKaHOB

12

[uknoankanel: obmas Gpopmya,
HOMEHKJIATypa U H30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOMCTB, CIIOCOOBI
HOJTyYEHHS ¥ IPUMEHEHUE

13

Pewrenne pacy€THbIX 3a1a4 HA
OTIpeIeIeHUE MOJIEKYJIAPHON (POPMYIIBI
OpPraHUYECKOTO BELECTBA IO MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOZSIIUX B €T0
cocras. Cucremarnsanus 1 00001IeHE
3HAHMI 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIa, HOMEHKIIATypa, 3JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas U LUC-TPAaHC-U30MEPUS
AJIKEHOB

15

dusnueckue u XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBmiio MapkoBHUKOBA




CriocoObl nostyueHus 1 IpUMEHEHNE

16
AJIKEHOB
[IpakTuyeckas padora Ne 1 o reme

17 "IlosrydyeHne 3TUIIEHA U U3YyUEHHUE E€TO
cBOMCTB"
Pemenue pacu€rHbIx 3a1a4 Ha

18 oTpeieJICHUE MOJICKYJIAPHON (OPMYIThI
OpPraHUYECKOI0 BEIIECTBA
AnKaMeHbl: CONPSHKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIMPOBAHHbIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

21 CriocoOsl MoNTy4eHus U TPUMEHEHNE
aJKaJueHOB
AJIKWHBI: TOMOJIOTUYECKHH psl, o01Ias

” dbopMmyIa, HOMEHKIIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI,
¢du3udeckue CBONCTBA

23 XUMHYECKHE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peakIuy Ha TPOWHYIO CBS3b

)5 CrniocoOblI MosTy4eHus U IpUMEHEHHE
AJKWHOB

26 Pemenue 3agau: pacy€Thl 10 ypaBHEHUIO
XUMHYECKOU peaKkuu

7 CucreMmarusanusa U 0000IIeHNE 3HAHUHA 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OeH301a B TOTyoa, uX GU3NIECKUe
CBOMCTBA

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEaKIUU

29
3aMeILEHUs
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINH

30 MPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
OeH3ouna

31 Oco0eHHOCTH XMMHUYECKHUX CBOMCTB
CTUpOJa
Pewrenne pacy€THbIX 3a1a4 HA

32 oTpeIeTICHUE MOJICKYJIAPHON (OPMYITBI
OpPraHUYECKOI'0 BEIIECTBA

3 CriocoOsl MoNTy4eHus U TPUMEHEHNE
apeHoB

14 ['eneTndeckas CBSI3b MEXKIYy pa3InUYHbIMU
KJIACCaMH yIJIEBOJOPOIOB
Pacuérsl 110 ypaBHEHUAM XUMHUYECKUX

35 peakmuii. CucreMarusaius u 00001IeHHEe
3HAHMI 110 TEME

36 [Ipuponansiii ra3. IlonytHble HETAHBIE
rasbl

37 KaMeHHBII yroyib ¥ TPOIYyKThI €r0
nepepaboTKu
Hed1h 1 ciocoOn1 €€ mepepaboTku.

38 [IpumeHeHne MpoIyKTOB MepepadoTKI

HeTH




39

I'eneTndeckas CBsI3b MEKIY pa3IMuHBIMU
KJIACCaMHM YTJIEBOJIOPOIOB

40

["amoreHOnpoN3BOAHBIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHHUE; PEAKIIHI
3aMellEeHus rajoreHa

41

JlewicTBue 1ienoyent Ha
rajoreHnpou3BoJiHbIe. B3anmonaeiicTere
JOUTAJIOTCHAJIKAHOB C MAarHueEM U HMHKOM

42

CucreMmarusanusa U 0000IIeHNE 3HAHUHA 110
pazneny "YraeBogopobr"

43

KonTtponsHas pabota o teme
"VYranesonopozas!"

44

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psif, o0mmias ¢popmyna,
CTPOEHHUE MOJIEKYJI, H30MEpHS,
HOMEHKJIaTypa, Kiaccuduxanus,
¢u3udeckre CBONCTBA

45

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CrniocoOblI MosTy4eHus U IpUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsl, 0COOEHHOCTH (PU3MUECKUX U
XUMHUYECKUX CBOWCTB

48

MHOI‘ 0OAaTOMHBIC CHI/IpTBIZ OTUJICHTJIMKOJIb U
I‘JII/II_IepI/IH, Hux (I)I/I3I/I‘I€CKI/IC U XUMHYCCKHUC
CBOWCTBA

49

CrniocoOblI MosTy4eHus U NpUMEHEHNE




MHOT'0AaTOMHBIX CITUPTOB

@DeHOoI: CTPOSHHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYIHOCTH PeHOTA

51 XuMudeckue cBorcTBa (peHoma

5 CriocoOslI MoJTy4eHusl ¥ IPUMEHEHUE
deHona
[Tpaktuueckas padota Ne 2. Pemenue

53 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"CrupTsl U peHonb"

54 CucreMmarusanusa U 0000IIeHNE 3HAHUHA 110
TeMe
AnbaeTuapl U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHUE KapOOHMIBHOM TPYTIIIHI;
TOMOJIOTHYECKHE Psi/Ibl, 00mmas opmyIa,
U30MEpPUS U HOMEHKJIAaTypa

56 Anbaerupl ¥ KETOHBI: (PU3NYECKUE
CBOICTBA; peakluy MPUCOETUHEHUS

57 Peakuuu okuciaeHus U KaueCTBEHHbBIE
peaKkluu albJIeruI0B U KETOHOB

58 CriocoObI MONTy4eHHUs aTbICTHAOB U
KETOHOB
OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJIEKY T

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, NX (pU3HUecKue CBOCTBa

61 XUMHUYECKUE CBOMCTBA MPEETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCIIOT




62

Oco0eHHOCTH CBOWCTB MypaBbUHOU
KHCIIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOWCTB: HETIPEAECIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KHUCIIOT

64

[Tonatue o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOFb!I oTyueHus 1 IPUMEHEHHE
KapOOHOBBIX KHUCIIOT

66

CnoxxHbIe (DUPBI: TOMOJIOTHYECKUHN PsIjI,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

67

duznyeckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacy€THbIX 3a1a4: IO YPABHEHUIO
XMMHUYECKON pEeaKIMH, Ha ONpENEICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO
BEILECTBA

69

[Tpaktuueckas padota Ne 3. Pemenue
9KCTIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"KapOoHoBbIe KUCIOTHI. ClloKHBIE 2PHUPHI"

70

Kupsr: ctpoenue, pusnveckue u
XUMUYECKHE CBOMCTBA (THAPOITU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPpKAUX OCTATKH HECTIPCACIBbHBIX




KUPHBIX KUca0T. JXKupsl B npupoae

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoloIee AeiicTrue. Ilonsatue o

72 CUHTETUYECKHUX MOIOLIUX CPEJCTBAX
(CMCO)
['eneTnyeckas CBSI3b YIIIE€BOJOPOIOB U

73 KUCJIOPOACOAEPKAIINX OPraHUYECKUX
BELIECTB

74 PacuéTsl o ypaBHEHUSAM XUMHUYECKUX
peaxuuii

75 CucremaTtu3zanus 1 0000IIeHIE 3HAHUH 110
TEME
OO61as xapakTepucTHKa YIiIeBOAOB U

76 KJIaccu(uKaus yriaeBoaoB (MOHO-, - U
MOJINCAXAPUBI)

77 Monocaxapusl: pU3NUECKHE CBOMCTBA U
HaX0XkJI€HHE B IPUPOJIE

73 IIpuMeHeHue IoKOo3bl, €€ 3HAYCHUE B
YKU3HEIESITeIIbHOCTU OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 nakrTo3a. Haxoxnenue B npupoae u
MPUMEHEHUE UCaXapuJiOB
[Tonucaxapuabl: CTpOCHHE MaKpPOMOJIEKYJI,

80 bu3nYecKue 1 XUMHUIECKUE CBOIMCTBA,
MpUMEHEHNE

81 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX

22 Pewrenne pacyeTHbIX 3aa4 HA

OMpPCACIICHUC TOJIM BbIXOAAa MMPOAYKTA




pC€akuru OT TCOPECTUICCKU BO3SMOIKHOTO

&3

CucreMmarusanusa U 0000IIeHNE 3HAHUHA 110
pazneny

84

KoHTponbHas pabota 1mo Teme
"Kucnoponconepxanme opraHn4ecKue
coequHeHus"

85

AMUHBL: KTaccupUKAIH, CTPOCHUE
MOJIEKYJI, o0mas popmyia, usoMmepus,
HOMEHKJIaTypa B (PU3HUYECKUE CBOCTBA

86

XUMHUYECKUE CBOMCTBA anu(paTHIecKux
aMUHOB

87

AHWINH: CTPOCHHE aHWJIMHA, 0OCOOEHHOCTH
XUMHYECKHX CBOMCTB aHWIMHA

88

CriocoOblI ostyueHus 1 IpUMEHEeHHE
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa U
u30MepHsl, (PU3NYECKHe CBOMCTRA.
OTI[CJ'H:HBIG npeaACTaBUTCIIN O~
AMHMHOKHUCJIOT

90

XUMHYECKHE CBOMCTBA aMHHOKMCIIOT, NX
OMOJIOTHYECKOE 3HAUYEHUE AMUHOKHUCIIOT.
CuHTe3 ¥ TUAPOJIN3 NENTHAOB

91

benku kak mpupoIHbIC TIOTHMEPHI;
CTPYKTYpHI O€TTKOB

92

XHUMHUYECKHAE CBOMCTBA OEIIKOB

93

A30TCOIepIKaIIie reTePOIMKINYCCKHIE
COCINMHCHU . HYKJIGI/IHOBBIC KHUCIIOTHI.
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIb




94

[IpaxkTuyeckas padora Ne 4. Perenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
"A30TcoAepKalirue OpraHnuYeCcKue
coequHeHus"

95

[IpaxkTuyeckas padora Ne 5. Perenue
SKCHICPUMCHTAJILHBIX 3a/la4y IO TCME
"PacniozHaBaHKne OpraHuYeCKuX
coequHeHun"

96

KonTtponsHas pabota o teme
"A3oTcoaeprKaliie opraHn4ecKue
coeuHeHus"

97

OcHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN U
METO/BI UX CUHTE3a —II0JIUMEPU3aLIUs U
IIOJINKOHICHCALIVS

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKA

99

DIIaCTOMEPBI: HATYPATbHBIN
CUHTEeTHYECKUEe KayuyKu. Pe3una

100

BouokHa: HatypasnbHbI€, HCKYCCTBEHHBIE,
cuHreTndeckue. [lonrmepsl cnenuanbHOro
Ha3HAYECHHUS

101

[Tpaktuueckas padota Ne 6. Permenue
3KCH€pI/IMeHTaJIbHLIX 3a4a4 I10 TEMEC
"Pacno3HaBaHue IIJIACTMACC U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOTO MaTepuaa o TeMe
"BricokOMOIEKYIApHBIE COETUHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KITIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KonTpoabubie

Bcero
padoTsbI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Atom. CocTaB aTOMHBIX siiep. XUMHAYECKUI
35eMeHT. M30TomEI

CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIE YUCIIA

Knaccudukanus XuMU4eckux 31eMEeHTOB (s-,
p-, d-, f-3emenThI)

Pacnpenenenue 2J1eKTPOHOB 1O aTOMHBIM
opOuTaIsiM

DNeKTPOHHBIE KOH(UTYpAITH aTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YXIAEHHOM
COCTOSTHUH

DNEeKTPOHHBIE KOH(UTYpAITITU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

ITepuoanueckuii 3akoH u [leprnonnueckas
cHCcTeMa XUMHYEeCKux saeMmeHToB /l. H.
Menaeneesa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX U CJIOKHBIX BEIIECTB 10 IPYIaM U
nepuoaam

CucreMmarusanusa U 0000IIeHNE 3HAHUHA 110




TEMEC

10

Bunsl xumnueckoii cBA3U. MexXaHU3MBI
00pa30oBaHMs KOBAJICHTHOU CBSI3U.
Bonopoanas cBsizb. MexMoIeKyIspHbIe
B3aNMOICHCTBHS

11

BaneHnTHOCTP U BaJIeHTHbIE BO3MOXHOCTHU
aToMOB. CBSI3b AJIEKTPOHHOU CTPYKTYPhI
MOJICKYJI C UX TCOMCTPUICCKUM CTPOCHUCM

12

HpeI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKIJIaTypa

13

BemecTBa MOIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpOEHHUs. THmbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEILIECTB

14

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIIOUAHBIX PaCTBOPAX

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILLEHHbIE, PACTBOPUMOCTbD.
Kpucrannoruapatsl

16

Crioco0ObI BeIpaKeHUST KOHIIEHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAHUEM MTOHSTUI
""MaccoBast 107151 paCTBOPEHHOTO BelecTna,
"MOJIIpHAasi KOHLIEHTparus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

CucreMmarusanusa U 0000IIeHNE 3HAHUHA 110
TEME




20

KonTtponsHas padora o Temam "Crpoenue
aroMma. [lepronnueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHUIECKUX
sneMmeHToB JI. 1. Menneneena", "Crpoenne
BemecTsa. MHoOroo6pasue BemiecTn"

21

Knaccudukanus XuMHYeCKUX peaKiuii B
HEOPraHWYECKON M OPraHUYECKON XUMUH.
3aKOH COXpaHEeHMsI MacChl BEILIECTB; 3aKOH
COXPaHEHHUS U TPEBPAICHUS SHEPTUU PU
XUMHUYECKHX PeaKIMsIX

22

TennoBbie 3¢ (HeKThl XUMUYECKUX PeaKIuil.
Tepmoxumuyeckne ypaBHEHHUS

23

Brraucnenus no YPaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XMMHUYECKOHN peakinu, e
3aBHCHUMOCTH OT Pa3JINYHBIX (PAKTOPOB.
Karanu3 u karanuzaTopsl

25

['oMoreHHbI€ U T€TEPOreHHbIE PEAKIIUI

26

[IpaxTuyeckas padora Ne 1 o reme
"BausiHue pa3nUUHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakuun"

27

OO6patumbie 1 HEOOpATUMBIE PEAKIINH.
XUMHUYECKOE paBHOBECHE

28

[TpaxTuueckas padota Ne 2 o Teme
"Bnustaue pa3nudHbIX GakToOpoB HA
MOJIOKEHUE XMMUYECKOTO paBHOBECHUA"

29

DnekTponuTrueckas auccounanus. CuiabHble
U cradbie AeKTponuThl. CTeneHb




JUCConranuu

Nounoe npousBenenne Boabl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoanstii mokazatens (pH)
pactBopa

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

32 "XuMHUYeCcKue peakiuy B pacTBOpax
3IIEKTPOIUTOB"
OKHUCIUTENTbHO-BOCCTAaHOBUTEIIbHBIC

33 peakiuu. Baxueinnme oKuCIuTenu u
BOCCTAaHOBUTEIHN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

15 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3aMyHbIX TUIIOB

38 CucremaTu3anus ¥ 0000IIeHne 3HAaHUH 110
TeMe "XuMuueckue peakiuu'

39 KoHnTtponbHas pabota mo teme "Xumudeckue
peakiuun"
[Tonoxxenue HemetauioB B [lepuoanueckoit

40 CHCTEME XUMHYECKuX daeMmeHToB /I. H.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3NUYECKHE CBOMCTBA HEMETAJIIIOB

A1 AnnoTponus HEMETaUIOB (Ha IpUMeEpe

KHCIIOPOJa, cepbl, hocdopa u yriepoia)




Bonopon: nonyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. [ 'uapu bl
lanmorensl: HAXOXKIEHHE B IPUPOJIE, CIIOCOOBI

43 NOJy4YeHuUs1, PU3NUIECKUE U XUMHUYECKUE
CBOICTBA
I"anorenoBonopoasl. Baxunenue

44 KHUCJIOPOACOAEPIKAIINE COCTUHEHUS
rajoreHoB
JlaGopaTopHbIe U IPOMBITINICHHBIE CITOCOOBI

45 Moy4eHus rasoreHoB. [[pumenenne
rajJJOr€HOB U X CO€IUHEHNN
[IpaxkTuyeckas padora Ne 4. Perenue

46 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"T"asorensr"
Kucnopon: naboparopusie u

47 MPOMBINIICHHBIE CTIOCOOBI MTOTYYCHUS,
¢u3uueckue U XuMu4yeckre cBoiictsa. O30H.
[TpumeHeHue KUcIopoa U 030Ha

48 Oxcupl ¥ NEPOKCUIBI

49 Pemenue 3aga4 pa3aMyHbIX TUIIOB
Cepa: HaXOXKJIEHUE B TIPUPOJIE, CIIOCOOBI

50 NOJy4YeHuUs1, PU3NIECKUE U XUMHUYECKUE
CBOICTBA

51 CepoBoaopon, cyab(uapt

5 Kucnoponcoaepkaiue coeIMHEHHSI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [IpaxkTuyeckas padora Ne 5. Perenue

IKCIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XKJIEHHE B TIPHPOJIC, CIIOCOOBI

54 NOJy4YeHuUs1, PU3NIECKUE U XUMHUYECKUE
CBOMCTBA. AMMMAK, HUTPHUIbI

55 Kucnoponaconepxaiiue coeJuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeneHne a30Ta ¥ €ro COeMHEHUI.
A3OTHBIE y1I0OpeHUs
docdop: HaXOKAEHUE B IPUPOJE, CIOCOOBI

57 NOJy4YeHuUs1, PU3NUYECKUE U XUMHUYECKUE
cBoiictBa. Pochuast u hochun

58 Oxkcuasl hochopa, pocdopcoaepxkarniue
KucIoThl. Conu hochOpHON KUCIOTHI

59 [Tpumenenue pochopa u ero coeMHEHUIA.
®dochopHbie y10OpeHus
[IpakTuyeckas padora Ne 6. Perenue

60 HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe "A30T U
docdop u ux coenuneHus"
VYrnepoa: HaXxoXJIeHUE B IPUPOJIE,

61 IIOTPONHBIE MOAU(DUKALUY; PU3UUECKUE U
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE

6 Oxkcua yrinepona(ll), 0}<c1/m yraepona(IV),
yrojibHas KUCIOTa U €€ CoNn

63 Pemenue 3anau pa3nuyHbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJE, CIIOCOOBI

64 noJtydeHus1, GU3NIECKUe U XUMUIECKUE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpeMHHEBast KHCIIOTA,




CHUJIMKAThI

[IpruMeHeHrne KpeEMHHUS ¥ €r0 COCTUHEHUH.

66 Creki10, €ro nojiyueHue, BUIbI CTEKIIA

67 Pemenue 3aga4 pa3auyHbIX TUIIOB

68 CucremaTtu3zanus 1 0000IICHIE 3HAHUH 110
teme "Hemerasmibr"

69 KoHnTtponbhas padota mo teme "HemeTamisr"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pa0boTHI,
KOPPEKIHsI OINO0K
[Tonoxxenue metaiuioB B [lepuoanyeckoii

71 CHUCTEME XMMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS DIIEKTPOHHBIX
000JI04Y€K aTOMOB METAJIIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHUKE

73 CmuaBel MeTaiioB. Koppo3ust meTamioB

74 Pewienue 3ana4 pa3au4HbIX TUIIOB
DJIEKTPOXUMHUYECKUH P HATPSIKEHUI

75 MeTasuioB. OOIIMe CIOCOOBI MOTYYEHUS
METaJIJIOB
OO01mas xapakTepucTuka MeTamioB [A-
rpynnsl [lepuoandeckoi cucTeMbl

76 XMMHYECKHUX dJIEMEeHTOB. HaTpuii u kanuid:
nojiyueHue, GU3nYecKkue 1 XuMHUIECKHe
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCOUHEHUN

77 O6mas xapaktepuctuka MetauioB ITA-

rpynnsl [lepuoandeckoi cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Maruui u

KaJIBIIWIA: TTIOJy4YeHue, GU3ndecKue u
XMMHYECKHE CBONCTBA, MPUMEHECHHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUHN

78

JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHS

79

AoMUHUE: TTOTy4eHHE, PU3HIECKUE 1
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

80

AmMdoTepHbIe CBOICTBA OKCHIIA U
THJIPOKCUIA ATFOMHHUS,
THJIPOKCOKOMITIIEKCHI aTFOMUHHS, UX
pUMEHEHNE

81

Pemienne 3ala4 Pa3INYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"MeTaJibl IIaBHBIX oArpynmn"

83

OO0m1as XxapakKTepUCTUKA METAIIIOB
no6ouyHbIX toarpym (b-rpymm)
[lepuoanyueckoil CUCTEMbI XUMHUYECKHUX
3JIEMCHTOB

84

Du3nYeCcKre 1 XUMUYECKHE CBOMCTBA Xpoma
U €ro COeAMHEHUN, X TPUMEHEHNE

85

Baxueiire coeMHEHNS] MapTraHla.
Ilepmanranat Kanusi, Ero OKUCIUTEIbHbBIC
CBOMCTBA

86

dusnuecKue U XUMUUECKUE CBOMCTBA XKelle3a
u ero coenuHeHu. [lonyuenue u
[IPUMEHEHNUE CIIJIaBOB XKele3a

87

dusnueckue U XUMHUYECKHIE CBOMCTBA MEIU U




€€ COCIMHEHM, UX IIPUMEHEHUE

dusnueckue U XUMUYECKHE CBOMCTBA I[IMHKA

88 U €r0 COEAMHEHUH, NX IPUMEHEHHUE.
I'mapokCcOKOMIUIEKCHI IMHKA
[Tpaxtuueckas padota Ne 8. Pemenue

89 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Mertasipl TOOOYHBIX TTOATPYyIIT"

90 Pemenue 3aga4 pa3aMmyHbIX TUIIOB

o1 O060011eHNE U CUCTEMATU3AIS U3YYEHHOTO
Marepuana mno teme "Mertanibt"

92 KonTtponbHas paborta o teme "Mertanibr"

93 AHanu3 pe3yinbTaToB KOHTPOJIBHON pa0boTHI,
KOPPEKIHsI OINO0K
Ponp xumuu B o0ecrieueHnn yCTOMYHUBOTO

94 pasButus yenoseyecTsa. [loHsTue o
HAy4HBIX METOJIaX UCCJIEIOBAHUSI BEIIECTB
HayuHble npuHIMIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BO/ICTBA.
[TpoMbInIeHHbIE CTIOCOOBI MOTYYESHHUS
BAKHEMIIMX BEILLECTB

96 XUMHUYECKOE 3arpsi3HEHNUE OKPY KaOIIEH
CpEeIlbl U €ro MOoCeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CPEACTBA

08 Xumug . Pons xuMuu B o0ecrieueHnun
[TUIIEBON 0E30IIaCHOCTH

99 KocmeTrnueckue u napdromepHbie cpecTBa.

briToBasg xumus




XuMHUs B CTPOUTENLCTBE. BaskHeiue
100 CTPOMUTEIBHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

101 XHUMHS B CEJILCKOM XO3SIMCTBE.
Opranudeckue 1 MUHEPAIbHBIC YI00peHUs

CucreMmarusanusa U 0000IIeHNE 3HAHUHA 110
TEME

102

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






