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MOSACHUTEJIbBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTeIbHON IpOTrpaMMBbl CpeaHero o011ero
obpazoBanusi(DOIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUSL BOcnHUTaHUs B Poccuiickoit
@epnepanuu Ha niepuo 10 2025 rona» (Pacnopsikenue IlpaButensctBa 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,
npoduiabHOro OOydYeHHUs, MPU3BAHO OOeCTeuuTh 001e00pa3oBaTebHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM U3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyUEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPHUOPUTETHBIX AUCITUTUINH.

B mnporpamme no XumMuu Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4daeT
NOAPOOHYI0O  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIENIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMON MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh obecreynuBaer
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTHS O0YUYaAIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast Ipe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJarommxcs B
paMKax HTOrOBOWM arrectaliud B (OpME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX mpoduneii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e JA€T NMpHUMEpPHOE pachpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYyeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe 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,
METanpeIMETHBIX, MPEAMETHBIX), a TaKkKe C yYETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX  JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

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

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTallOM  TOJYYEHUS  XUMHUYECKOIrOo
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3alUsaX CpelHero npodecCHoHaIbHOTO
oOpazoBanusi. B 3Tol cBsI3u H3ydeHHE NpeAMeTa «XHUMHSI» OPHUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BRIOPABIIMX OMPEeAenEHHbIN TPO(HIIb
00Oy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIEro MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro odopazopanus. 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



BOCIHUTAHMS U COLMAJIBHOTO Pa3BUTHUs OOydaroluxcs, Ha (popMUpOBaHUE Y HHUX
OOILIECMHTEIUICKTYalIbHBIX YMEHUN, YMEHUI palMoOHAIU3alMi Y4eOHOro Tpyaa U
000OIIEHHBIX  CIMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUILTMHAPHBIH,
HaAANPEAMETHBII XapakTep.

CocraBngomuMu mpeaMera «XUMHUs» Ha YpOBHE YIiyONIEHHOTO M3y4eHUs
ABIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuueckas xumusi». [lpu onpezaenennu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IMpOrpaMMe IO XHMHH 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUECHUS IIPEIMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMeTa. DTa CUCTEMaA
3HAHUW IIOJIy4yaeT OIpPEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I103BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs IpeaMmeTra oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHMHM HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUs
IPEJICTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKINM, pacCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMHUYECKONW KUHETUKU
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercda  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHYECKasi CBS3b
O0OBSACHSIETCS C TOUKH 3PEHHSI SHEPTETUUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUs] MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcCTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX MPOLECCaX U JIEKTPOJIU3E PACIUIABOB U PacCTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHHM yaAeNIeTcsi 0c000e BHUMAaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yIIyOJIEHHOTO YPOBHS M3Y4YEHMs ISl KJIACCOB OIPENEIEHHOTO Mpoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTypy WU XapakTep J[ONOJHEHMM K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYeckoro mpoduius 0osbiioe
3HauYe€HHE OYIyT UMETh 3JEMEHThl y4eOHOro marepuana mno oobmei xumuu. Ilpu
U3YYeHUU TMpeAMeTa B JAHHOM Ccilydae akUEeHT OyneT cleinaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XMUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHHUS



MacCcbl M DHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOIN3A, NPEACTABIEHUS O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMsa B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro npoduist 60JbIINNA yAETbHBIN BeC OyJIeT MMETh OpraHuyYecKas
xumusi. B »3TOM chnydae mpeAoCTaBiseTCs  BO3MOXKHOCTH g Ooliee
OOCTOATENTBLHOTO  PACCMOTPEHUS XMMHMUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOWA BXOIAT, K IPUMEPY, TaKUE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUMUIbL, OEJIKU, YIJIEBOJbl, HYKJICHUHOBbHIE
KUCJIOTBI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAxX NpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIy’KaT OCHOBOM ISl HU3Yy4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUS, MTUIIEBAPEHUSI.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
0O0lIlIeHay4YHbIX METOJIOB IMO3HAHMS U OIbITA MPAKTUYECKOTO MPUMEHEHUSI HAyYHBIX
3HAaHUN U3y4YeHHEe NnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMU, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpenMera «XuUMHUS» Ha YriayOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CcpefHero oOiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHUU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pelienue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3YYEHHUSl IMpeAMeTa IMpeJrosaraet
peanu3alumio TaKuX LEJEr, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B 0O0ecleyeHUuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpolJiem
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
0o0ecreYeHny PalMoOHAILHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl UEJIOBEKa, a TaKKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
MOHATUM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIEPCHBIX CUCTEMAX, 00 00Iux
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 11 OOBACHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO perieHus mpoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUN
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHUEM 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 MPAKTUYECKON ESATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
(GYHKIMI [ET0CTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUsS MPH W3YYCHHUU
npeamera «XUMHs» Ha  yrayOn€HHOM yYpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LU U 33/1a49H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIEIOBAaHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPAa30BAaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JICATEIbHOCTH.

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



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[Ipeamer W 3Ha4YeHUME OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BajeHTHbIE BO3MOXKHOCTH aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSAX. Tunbel TruOpuUAM3aluu  aTOMHBIX — OopOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOW CBSI3M (OOMEHHBIN M JOHOPHO-
aKuenTopHblid). Tumbl mepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOOHOM panukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CtpykTypHble (QOpMYJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHas,
ckesetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTH B MOJIEKYJIaX OPTaHUYECKUX COCIMHEHUN (MHIyKTHUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarundyeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMSA OpPraHUYECKUuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArpPEBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'omonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIAaTypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIMM 3aMELICHUSA, W30MEpPU3aLNH,
JNErHIpUPOBaHMS, UKIU3ALMY, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHSI M XUMHYECKHX CBOWCTB MajbiX (IIUKJIONpPOIAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AlIKEHOB, Sp°-
ruOpuan3alysl aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IPUCOCIUHECHUS, 3aMELIEHUSA B O-ITOJOKECHHE
IpU JBOWHOW CBSI3M, MOJMMEpU3aluu U OKucieHus. [IpaBuino MapKOBHHMKOBA.
KauecTBeHHble peakiyy Ha JABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsikEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunel. 'oMOIOrHYeCcKuil psi alKUHOB, 001mas popMyiia, HOMEHKIATYpa U
U30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anysi aTOMHbIX opOuTaneil yriepoga. du3znyeckue CBOMCTBA aJIKHWHOB.
XUMUYECKHE  CBOMCTBA:  pPEAKUMH  MPUCOCOUHEHHS,  JIUMEPU3ALMU U
TpUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOiHYIO CcBsi3b. CIIOCOOBI MOIYUYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOIOB: PEAKIIUY 3aMeIleHUsI B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JICHMCTBUM 3aMECTUTEICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctupona. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATHYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas U mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKHUil), PUPOPMUHT, MUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOJHOTO U CIHPTOBOIO
pactBopa wWENOUd. B3auMoelCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COCIMHEHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpTraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yrieBoJ0pO/IOB Pa3JIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajiusi, B3aUMOJECHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BELIECTBAX, IOJYYEHHE STHIIEHA H
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[IpenenbHble OgHOATOMHBIE cnUPTh. CTpoeHHE MOJIEKYJ (Ha MpuMepe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue CcBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOpojHBIE CBSI3M MEXIY MOJEKYJIAMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHsS, JETUAPATALHNH, OKHUCIICHHUS,
B3aUMOJICCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JlelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOEHHOCTH (DU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KA4eCTBEHHAs peakUuus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm denoBeka. (CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHHE TUIAPOKCOTPYIIIBI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauectBennsie peaknuu Ha ¢(eHos. TOKCHYHOCTH (eHona.
Crnioco0ObI osTyueHus: U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMoorndyeckue psijabpl ajlbJIETHAOB U KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO pajauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbHHOM KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMICTB HEMpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBASA, OJICUHOBAdA, JUHOJEBAS,
JuHONeH08as KuciaoTbl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

O61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnojucaxapuiibl). MoHocaxapuabl: TIIIOKO3a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbIACTUIHON
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 1eiunoio3a. CTpoeHue MakpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa U
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pPeakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJdydyeHue 3(pupoB newntonao3sl. [lonsarre o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAIbHbIE METOJIbl HM3Yy4YE€HUsI BEUIECTB M HUX MPEBpAICHUMN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBAECTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peakmus rammepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ Tuapokcuaom menu(Il), BzaumoneiicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. ClI0KHBIE YPUPBI.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKkue W apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHSL.

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

AmuHokucioTel. HoMenknatypa u uzomepus. OTAenbHbIE PEICTaBUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nuecKkue CBOKWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHCHUM, peaKIus MOJMKOHIACHCAIINKM, O0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWe SKCHEPUMEHTAIbHBIX 3aa4 [0 TeMaMm
«A30Tcoaepxaliue OPTraHUYECKUe COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUNA —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPONIUIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noudTUICHTepedTanaT). Y TUIU3alus 1 nepepadoTka MmiaacTyKa.

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

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

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

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HUX MpPEBpallleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHbIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MojekymsspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHMYECKOr0 COCIMHEHHS Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) HPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB HIJIM CIOCOOOB
MOJTyYeHUs, OMpPEEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

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

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



dorocuHTe3, HbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siaep. XUMudeckuid anemeHt. M3oronsl. CTtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaiuss XuMUYECKUX 2JIEMEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATENBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproaudeckoil CUCTEMBI
XAMUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoAaM. 3HA4YEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBszu. BogoponHas CBs3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

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

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THmbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonatue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs] KOHIIEHTPAIlMH pPaCcTBOPOB:
MaccoBasi J0JIs1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsle n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHUaIbHbIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakliuii B HEOPraHMYECKOH U OpPraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TernoBble 3QpPeKTsl XMMUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHble peakuun. Karanus u kaTalius3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. (DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: 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. Bonopoansiii nmokaszarens (pH) pactBopa. I'maponu3s coneil. Peakuun
MOHHOTO OOMEHa.

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

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIIMYECKUX PELIETOK, IPOBEACHUE PEaKLIMi HOHHOIO OOMEHa, OIpeIEIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YYEHWE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMS HEMETAJUIOB (Ha NPUMEPE KUCIOPO/a, CEphl,
docdopa u yriaepona).

Bonopon. Ilonydenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIHUM C
METaUlaMM M HEMeTaJUZlaMH, BOCCTAaHOBMUTEJIbHBIE CBOMCTBA. [ 'Mapuusl
TomIvBHBIE ATIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpOAbl. BaxHenne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOObI MOJIyYEHHUS
rajioreHoB. [I[ppuMeHeHne rajloreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOObI MOJY4YEHHS, (PU3MUECKHE WU
xumuyeckue cpoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue cepol U €€ COeTMHEHNM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdy4YeHUs, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUJIbI. OKCUIbI a30Ta. A30TUCTas U a30THAs
KHUCIJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOMydeHUs, (HU3UIECKUE M
xumuueckue cpoiictBa. Dochunbr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coenuneHuit. dDochopHbie
yInoOpeHus.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3ndeckue u
xumuyeckue cpoiictBa. Okcun kpemuusi(IV), kpemHHeBasi KHUCIIOTa, CUIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XMMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHsSI DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonartue o koppo3uu metamioB. CrnocoObl 3amuThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kanmuii: mnomydeHue, (QU3MYECKHUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHECHMUIA.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckolt cUCTEMBI
XUMUYECKUX BJIEMEHTOB. Maruuii u Kaubluil: mnosnydyeHue, (U3MYECKue u
XUMHUYECKHE CBOMCTBA, NMPUMEHEHHME IMPOCTHIX BEIIECTB W HMX COEIUHEHHM.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTy4YeHue, GU3NIECKUe U XUMUIECKHUE CBOWCTBA, IPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMITJIEKCHI ATFOMUHUS.

OO6miass  XapakTepucTUKa MeTa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaTbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHMHI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcuasl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHue xejesa
Y €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHne
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydyeHrne o0paslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHUCTBUE THUIAPOKCUIOB AIOMUHHUS U IUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coeauHeHUsD», «A30T U (hochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble IpuHIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOICTBA. [[pombIlLIeHHBIE
CIoCOObI MOMYyYEHHUsS] BAXKHEHUIITNX BEUIECTB (HAa MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KUCIOTHI, MeTaHoa). [I[pombIlIeHHBIE CTIOCOOBI TIOMYUYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, HMUIIEBbIC 100aBKU. Poib XuMMuM B
00CCIIeUeHUH MMHUIIEBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30IacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B TOBCEIHEBHOMU
JKU3HH.

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

XuUMUs B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl a1 31eKTpoHUKH. HaHOTeXHOMOT M.

PacuérHrbie 3a1aun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BCIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €ClIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B PacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yUYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOANIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kiaeTka, opraHusM, dKocucTeMa, ouocdepa, MmeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
pPECYpCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepHuasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



nperaparoB, IMMPOU3BOJACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, OJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKIAHCKOW WMACHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA [MO3HABATEIIBHOW W MPAKTUYECKOM JAESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3alii o0pa3oBaTeIbHON NeITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyarouuxcsi B IMpoliecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 005I3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OTEUECTBEHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U PAKTUKOB;



MHTEpECa M MO3HABAaTEJIbHbIX MOTHMBOB B IMOJYYEHHUU U MOCIEIYIOLIEM
aHanM3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3UIUI HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMs MOCIEACTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (pHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIOfCHHsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSAX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHUS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUS
QJIKOT'0JIsl, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

MHTEpeca K NPAKTUUECKOMY M3YYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHONW TpPAaEKTOPHH
oOpazoBaHus, Oynaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEI€CO00PA3HOr0 OTHOLIEHUS K IPUPOJIE KAaK HCTOYHUKY
CYLLECTBOBAaHUS JKU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUSA HEOOXOJAMMOCTH WCIOJb30BAHUS JOCTHKCHUN XUMHUU IS
peleHns BONpoCOB PalMOHAIBHOIO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIAronpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIBI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0as3bl MaTEPHAIBHONW KyJNbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUn
YCIIOBUM YCHENIHOTO TPYy/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAJIU3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJbI0 TOTY4YEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpoPpecCuoHaIbHON
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUSI MPOrpaMMBbl 10 XMMHUU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHS, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHWS ¥ KPHUTEPUH I KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

YCTaHABINBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpUBaEMBbIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaknuy — TPU PENIeHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMUUYECKHX
pEeaKuunii;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oToope wuHOpPMaMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
OIPEIECTIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON wuH(pOpMaIel: MPUMEHATh MEXNpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaI0ora W/ M
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUA
OTHOCHUTCIJIbHO BBIITIOJTHCHHU A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, peaau3alui y4eOHOTro IpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraeMblii aJropuT™M JEHCTBUH IpH
BBIIMIOJIHEHUH YYEOHBIX U HCCIENIOBaTeIbCKUX 3ajad, BBIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJY4YEHHIO HOBOI'O 3HAHMSI M NPUMEHEHUIO 3HAHWU B PA3IUYHBIX Y4eOHBIX
CUTYyallUsIX, a4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IIPpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
U3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUM: O MECT€ M 3HAYEHUH OPTraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U pPalMOHAIBHOTO
MPUPOOTOIL30BaHNsI, B (OPMHUPOBAHUM MHPOBO33PECHUS W OOIIEH KyJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS
Tpylma, paaukal, CTPYKTYpHBIE (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJA- U a30TCOAEpKAIlNe OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEJAMHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUSI OPTaHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpallieHUs DdHEPruud MpU XUMHUUYECKHUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XMMHUU, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHU; MPEICTaBICHUS
0 MEXaHU3MaX XUMHUYECKUX peaKkIui, TEPMOJAMHAMUYECKHUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB M TPy aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30MepHbI 3P dekTsl, opueHTanTsl | u Il pona);
(dakToIOTNYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JEATCIbHOCTH ~ 4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIOMUOAX  XHUMHUYECKOTrO
MIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEpPepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJIECHUS
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJISl WILTFOCTPALlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeIEHHOMY
KJIACcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HomeHknatype (IUPAC) u npuBoAWTH TpUBUAJIBHBIE HA3BaHUS I OTIEIbHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJUILEPHH,
ATUJICHTJIMKOJb, (eHon, dopMaabaerua, aneTaibIeruj], aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKA/IUEHOB,
JIKWHOB, AapPOMATHYECKUX VYIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, JIH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HUMH  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ceIpbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepaboTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alMI0, BbISIBJICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4YEeHUSs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKLU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS 1O OPTraHUYECKOW XUMHUU JIJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOPMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PAcCUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEJCTBUS  OBITOBOW U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKou
BEILIECTB, UCMOJb30BATh MOJYYEHHBIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYYEHUE U U3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHOro OoOpalieHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nuuHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ01aTh MpaBUiIa HKOJOTHYECKU I11€I€CO00pa3HOro MOBEJAEHUsI B ObITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS HA KUBbIE OPraHU3MBI
onpeeaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHHM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

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

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTaTN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUSI aToMa, TuOpuau3anvs aTOMHBIX OpOWTalei, HOH,
MOJIEKYJa, BAJEHTHOCTh, BJEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHas, HWOHHAas, MeTaJUIMYECKas, BOJIOPOJHAs),
KpUCTaJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIMTHI,
HERJIEKTPOJUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU pPEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKONU UCCOLMAIUU, TEePUOIUICCKUMA
3akoH /.M. MenaeneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKale B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJUHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJb30BaHNN BAXKHEHINIMX HEOPTAaHMYCCKUX BEIIECTB B OBITY M MPAKTHUCCKOU
JNEATCIIbHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  IPUHIOHMIAX  XHUMHYECKOTO
MPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONHUCAaHUKM HEOPTaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAaHHOCTh YMEHHUS HCIIOIh30BATh XUMHUYECKYIO CHUMBOJMKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPENIEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOW CBSI3HM (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XHMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPEHIETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIIECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacTHIO Karaju3aropa u
JPYTHE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHMS U KPUTEPHH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOANYECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX DBJIEMEHTOB U HX
coequHeHMd 1o Inepuogam u  rpymnmnam  I[lepuoamyeckoun cucremsr [ .
MeHieneeBa, BaJl€HTHbIE BO3MOMXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MIOMOIUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEAKUUH; peakuuid HOHHOrOo OOMEHa MHYTEM COCTABJICHHS WX IMOJHBIX U
COKPAIlllEHHBIX  MOHHBIX  YPaBHEHWH;  peaKkUuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



chOpMHUPOBAaHHOCTh yMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIA U MBICJIECHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMUX MECTO B MPUPOJE,
NPAKTHUUECKOH IEATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0CO3HAHHOIO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUSDY;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYeh C
U3BECTHOM CTEMEeHbIO TUCCOLMALMU; Macchl (00bEMa, KOJMYEecTBa BEIIECTBA)
IPOAYKTa PEeaKkH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKHH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakUuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3afa4 1o Temam «Metamwtely u  «Hemeramts») ¢
coOJr0/IeHreM MpaBuil O€30MacHOTO OOpaleHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QoOpMyIHpOBaTH 1€Jb UCCIENOBaHUSA, IMPEACTABIAThH B
paznuyHOi (opMe pe3yabTaThl IKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hopMUPOBAHHOCTh YMEHUI: COOJI0IaTh TTpaBuJia MOJb30BAHUS XUMHYECKOM
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMHU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 IMOBEJAEHUs B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoi uHpopMaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposrbIe)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKuX coenruHeHuit A. M. 8 0 0 POII
bytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoansl
IIpenenbHbIC YIIEBOAOPOAEI — alIKaHHI,
2.1 PeA YIHICBOAOPOA 5 0 0 POIII
UKIIOAJTKaHbI
HenpenenbHble yriieBOAOPOIbI: aTKEHBI,
2.2 Pei YIICBOROPOA 14 0 1 POIII
aJIKaJIMEHBbI, ATKUHbI
2.3 ApomaTHu4ecKue yrieBoa0opo bl (apeHbl) 8 0 0 POII
[TpupoaHbIe UCTOYHUKH YTIEBOIOPOAOB U
2.4 prpon YHICBOROPOA 4 0 0 POIII
uX mepepadoTKa
2.5 ["anoreHnpou3BOHEIE YTIIEBOIOPOIOB 4 1 0 POIII
Uroro no pazgeny 35
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHeHNs
3.1 Cnuptsl. @enon 11 0 1 PolI
KapOoHUIbHBIC COCTUHEHUS: AJTbICTH Bl U
3.2 P 8 JleTiA 21 0 1 POIII
keToHbl. KapOoHoBbBIe KUCTOTHI. CIIOKHBIE




a¢upsl. XKupsl

3.3 VYrneBoanl 9 POIII
Hroro no pasgeny 41
Pa3nen 4. A3oTcoaepskanue opraHidecKue coeJHHeHHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12 PolI
Hroro no pasgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

5.1 BBICOKOMONIEKYIISIPHBIE COCITMHEHUS 6 PolI
Uroro no pazgeny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne i/ P Konrtpoabnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepnoanueckas cucteMa XUMHUYECKUX 9 0 0 PolI
anemenToB 1. . MenaeneeBa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 1 | 0 POLII
BEIIECTB
1.3 XUMHUYECKUE PeaKiuu 19 1 3 POIII
Uroro no pazgeny 39
Pa3nesn 2. Heoprannyeckasi Xumust
2.1 Hemeramnsl 31 1 3 POII
2.2 MerTanmnbl 23 1 2 POII
Hroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTo bl TO3HAHUSL B XUMHUU. XUMUS U 9 0 0 POII
KU3HBb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie  IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Ipenmet u 3HaUYE€HNE OPraHUYECKON XUMUH,
1 MpEeACTaBICHUE O MHOTO00Opa3uu 1 0 0 POII
OpraHNUYeCKUX COCTUHEHUHN
DJEKTPOHHOE CTPOEHHUE aToMa yriiepoja
2 (ocHOBHOE U BO30YXIEHHOE COCTOSTHHS). 1 0 0 PO
BanenTHble BO3MOKHOCTH aToMa yriaepozaa
XuMudeckas CBSI3b B OpraHU4eCKHUX
coequHEeHUX. MexaHu3Mbl 00pa30BaHUS
3 ’ P 1 0 0 POIII
KOBaJICHTHOU CBSI3H, CIIOCOOBI pa3phiBa
CBsI3€E
Teopust cTpoeHUsI OpraHUuYECKUX
4 PI ETD¢ P 1 0 0 POIII
coequHenuii A. M. Byrneposa
Buner uzomepun: CTpykTypHas,
5 MPOCTPAHCTBEHHAS. DIEKTPOHHbIE () (HEKTHI 1 0 0 POII
B MOJIEKYJIaX OPraHUYECKUX COCIUHEHHM
[IpencraBienue o kinaccuPukauy u
6 cuctematnyeckas HomeHnknarypa (IUPAC) 1 0 0 PO
OpPraHUYECKUX BEIIECTB
Knaccudukanus peaknuii B OpraHnuecKkoi
7 ¢ P P 1 0 0 POIII
XUMHH
8 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110 1 0 0 POII




TEMEC

dusnueckre U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

POII

10

Haxoxxnenne ankanoB B mpupojae. CriocoObt
MOJTyYEHUS U IPUMEHEHNE aJTKaHOB

POII

11

AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKJIATypa U U30Mepusl,
AJICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY

POII

12

[uknoankansl: o0miast popmyna,
HOMEHKJIATYpa ¥ U30MEPHsi, OCOOCHHOCTH
CTPOCHUS M XUMUYCCKHX CBOMCTB, CIIOCOOBI
MOJTYYCHHUS U IPUMCHEHUE

POII

13

Pemrenne pac4€THBIX 3a1a4 HA ONIPEACIICHUE
MOJICKYJISIPHOM (hOPMYITBI OPraHNYECKOTO
BEIECTBA [0 MACCOBLIM JIOJISM aTOMOB
9JIEMEHTOB, BXOJSIINX B €r0 COCTAB.
CucreMmaruzanys 1 0000IeHr e 3HAHUHN 110
TEME

POII

14

AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
(dbopMyIia, HOMEHKIIATypa, SIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.
CTpyKkTypHasi ¥ IHUC-TPAHC-U30MEPUS
aJIKCHOB

POII

15

dusnueckue U1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

POII

16

CriocoOblI mostyueHus 1 IPUMEHEHHE alIKEHOB

POII

17

[TpakTuyeckas pabora Ne 1 o teme

POII




"[lomydyenue 3TUIIeHa U U3YYEHUE €0
CBOMCTB"

Pemenue pacu€THBIX 3a71a4 Ha ONIPEICIICHHUE

18 MOJICKYJIIPHON (hOPMYJTBI OPTaHUYECKOTO POII
BEILECTBA
ATKaIMeHbI: CONPSIKEHHBIC, N30TMPOBAHHbBIC,
19 KymyiupoBaHHble. OcoOeHHOCTH POII
3JEKTPOHHOTO CTPOEHUS
XUMHUYECKHE CBOMCTBA CONPSLKEHHBIX
20 P POIII
IUEHOB
Croco0B! ITOJIyUYEHUST U IPUMEHEHUE
21 v P PO
AJIKaUEHOB
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as
opMyJa, HOMEHKIIATYypa, DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3uvecKre CBOMCTBA
23 XUMHYeCKHe CBOMCTBA aJIKWHOB POII
24 KauecTBeHHBIE peaKIMU Ha TPOHHYIO CBS3b POII
Croco0B! ITOJIyUYEHUS U IPUMEHEHNUE
25 ya P POIII
AJIKNHOB
Croco05I ITOJIyUYEeHNsT U IPUMEHEHHUE
26 v P POIII
AJIKNHOB
Pemrenne 3ama4d: pacueTsl 10 XUMUYECKUM
27 P POIII
YpaBHEHHUSIM
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast
opMyJla, HOMEHKJIaTypa. DIEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a ¥ ToJIyoua, UX (GU3NYecKue




CBOICTBa

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29 POII
3aMeUIeHUs
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOETUHEHUS, OKHCIIEHUE TOMOJIOTOB POIII
OeHzona

31 Oc00EHHOCTH XUMHUYECKHX CBOMCTB CTUPOJIA POII
Pemenuie pacu€THbIX 3a7a4 Ha OIpeieICHHE

32 MOJICKYJIIPHON (hOPMYJTBI OPTaHUIECKOTO POII
BELIECTBA

33 CriocoObI TOTy4eHHST ¥ TPUMEHEHUE apEHOB POII

34 I'enernyeckas CBSA3b MEXKIY PA3IUYHBIMU POII
KJIacCaMM YIJIEBOIOPOOB
Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX

35 peakiuii. Cuctemarusarus 1 06001IeHNe POII
3HaHUM 10 TEME

36 [Tpupoanstii ra3. IlonyTHbie HEPTAHBIE Ta3bl POII

37 KameHHbIi1 yroiib ¥ mpoIyKThl €r0 POII
nepepadboTKu

18 Hedtb u ciocoObI €€ mepepaboTKu. POII
[TpumMeHeHHne TPOAYKTOB NepepaboTKu HEPTH

39 ['eneTndeckast CBSI3b MEXKIY Pa3IUYHBIMU PII
KJIacCaMM YIJIEBOIOPOOB
["anoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIIUHU 3aMEILECHUS Poll
rajoreHa

A1 JeiicTBue 1mienoyei Ha POIII

rajoreHnpou3BoiHbIE. B3anmoneiictere




JUraJJorecHaJJKaHoB ¢ MarHueéM U HMHKOM

CucreMmaruzanys 1 0000IeHrEe 3HAHUHN 110

42 \ | POII
pazaeny "YrieBogopobl
KontponbHas padoTa mo teme

43 " | POII

YrieBogopoibl

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmya,

44 CTPOEHUE MOJIEKYJI, U30MEPHUS, POII
HOMEHKJIaTypa, Ki1acCupUKaIys, Gu3ndeckue
CBONCTBA

45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX POII
OJIHOATOMHBIX CITUPTOB

46 CriocoOsl MoTy4eHus: U IPUMEHEHHUE POIII
OJIHOATOMHBIX CITUPTOB
[TpocTeie 3¢upsl: HOMEHKIIATypa U

47 HU30MepHsi, 0COOEHHOCTH (PUBUUYECKUX U Poll
XUMHUYECKHUX CBOMCTB
MHOroaTOMHBIE CIUPTHI: ATUICHTINKOJb U

48 TJIMIEPUH, X QU3HYECKUE U XUMHYCCKUE POII
CBOMICTBA

49 CriocoOsl MosTydeHus: U IpUMEHEHUe POII
MHOTOaTOMHBIX CIIUPTOB

50 @deHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE POII
cBoiicTBa. TokcuYHOCTH (heHoIIa

51 XuMu4deckue cBoicTBa (heHomna PO

52 CriocoObI ToTydeHust U mpuMeHeHne heHomna PO

53 [TpakTrueckas padota Ne 2. Permenue POIII

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME




"CrupThl 1 heHOITBI"

54

CucreMmaruzanys 1 0000IeHrEe 3HAHUHN 110
TEME

POII

55

AJNBIETUIBI M KETOHBI: 3JICKTPOHHOE
CTpOCHUE KapOOHWIIBHOM TPYIIITHI;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popMyia,
M30MEpHsl © HOMEHKJIATypa

POII

56

ATNbIeruipl ¥ KeTOHBI: (PU3HYECKUE
CBOMCTBA; peakl NPUCOCTUHEHUS

POII

57

PeaKI_II/II/I OKHCJICHHUA U KQYCCTBCHHBIC
pCaKkuuu aJibACTUAOB U KETOHOB

POII

58

CriocoOblI MOJTy4eHHUs aTbICTHI0B U KETOHOB

POII

59

W3omepusi 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nueckue cBoicTBa

POII

60

OnHOOCHOBHBIE IIpE/eNbHbIE KAPOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJICKYJT

POII

61

XHUMHYECKUE CBOMCTBA IIPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT

POII

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCJIOThI. MHOTOOOpa3ne KapOOHOBBIX
KHCIIOT

POII

63

Oc00EHHOCTH CBOWCTB: HEMPEIETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KUCIOT

POII

64

[ToHsATHE O TPOU3BOIHBIX KAPOOHOBBIX

POII




KHCJIOT

65

CriocoObI moTy4eHus 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

POII

66

CnoxxHbIe 3(UPBI: TOMOJIOTHYECKUH P,
obmas hopmysa, U30Mepusi 1 HOMEHKJIATypa

POII

67

dusnueckre U XUMUYECKHAE CBOMCTBA
a¢upoB

POII

68

Pemrenne pacu€THbIX 3a1a4: 10 YPaBHEHUIO
XUMHUYECKON PEAKIINU, HA ONPECICHUE
MOJIEKYJISIPHON (pOPMYITBI OPraHUIECKOTO
BELIECTBA

POII

69

[TpakTuyeckas padora Ne 3. Pemenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
"KapOonoBsie KucnoTsl. CioxxHbie 3pupsr”

POII

70

Kupsr: crpoenue, puznveckue u
XMUMHAYECKHE CBOWCTBA (THIPOIH3)

POII

71

Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIIIX
OCTAaTKH HCHPCACIBbHBIX JXUPHBIX KHUCJIOT.
Kupsl B mpupoe

POII

72

MBpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX Moolee faercTeue. IloasaTue o
cuHTeTHYeCKUX Moronux cpeactBax (CMC)

POII

73

['eHeTnveckas CBS3b yriaeBOAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEILIECTB

POII

74

PacuéTel no ypaBHEHUSIM XUMHUYECKHUX
peakuuii

POII

75

Cucremaruzanus U 0000ILIeHYE 3HAHUN 10

POII




TEMEC

76

OO01mmas xapakTeprCcTHKa YTIICBOIOB U
KJIaccu(puKamus yrieBo10B (MOHO-, IU- U
MTOJTHCaXapHu/Ibl)

POII

77

Monocaxapusl: GU3MUECKUE CBOMCTBA U
HaXO0XJICHHE B IPUPOJIE

POII

78

[IpumeHeHue ri0K03bl, €€ 3HaUeHUE B
KHU3HEJEATEIbHOCTH OpraHu3Ma

POII

79

IIPIC&X&pI/I,I[I)IZ caxapo3a, MajlbTO03a M JIAKTO3a.

HaxoxzeHue B npupoie ¥ IpuMEHEHue
JYCaxapuioB

POII

80

[Tonucaxapupl: CTPOEHUE MAKPOMOJIEKYIL,
¢dusnveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

POII

81

[TonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX

POII

82

Pemenue PACUYCTHBIX 3a4a4 Ha OIIPCACIICHUC
AO0JIK BbIXOJa IPOAYKTA pCaKIIUU OT
TCOPCTUYCCKHU BO3MOKHOT'O

POII

83

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 10
paszneiny

POII

84

KontponbHas paboTa mo teme
"Kucnopoacoaepxaniue opraHu4ecKue
coenuueHus"

POII

85

AMWHBL: KTacCUPUKAIHSI, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa U (pU3ruecKue CBOMCTBa

POII

86

XUMHYECKUE CBOMCTBA aTr(paTHIECKUX
AMHWHOB

POII




87

AHWINH: CTPOEHHE aHWIINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHWJIMHA

POII

88

CriocoObI moTyueHus 1 IPUMEHEHNE
anrpaTHIECKUX aMUHOB

POII

89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,
¢dbusmveckue corcta. OTaeIbHBIC
Hpel[CTaBI/ITeJII/I o-aMHUHOKHUCIIOT

POII

90

XUMUUYEeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
OHOJIOrNYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CI/IHTGB U TUAPOJIN3 TICTITUIOB

POII

91

benku kak mpupoHbIe TOJIUMEPHI;
CTPYKTYpbI O€JIKOB

POII

92

XUMHUECKHUE CBOMCTBA OEIKOB

POII

93

A30Tc0):[ep>1<amne reTCPOUHKIINICCKUC
COCIMHCHNSI. HyKJIeI/IHOBHG KHUCJIOTHI:
COCTaB, CTPOCHUC U Ouosoruueckas POJIb

POII

94

[Tpaktuyeckas padora Ne 4. Pemenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"A3zoTcoaepKaliue OpraHn4ecKre
coenuueHus"

POII

95

[TpakTrueckas padota Ne 5. Permenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacnio3zHaBaHMe OpraHUYE€CKUX COCAUHECHMIT"

POII

96

KontponbHas padoTa mo teme
"A3zoTcoaepKaliue OpraHn4ecKre
coeTMHEHH"

POII

97

OcCHOBHBIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN U

POII




METO/bl UX CUHTE3a —TIOJIUMEPHU3AIIHS U
MMOJIMKOHIEHCALIHS

[TnacTmaccel. YTunuzarus u nepepadoTka

98 1 POII
IJlacTUKa
DJ1acTOMEpbl: HATYpaJbHbI CHHTETUYECKHUE

99 1 POII
Kaydyku. Pe3una
Bonokna: HaTypanbHbIe, HICKYCCTBEHHBIE,

100 cunretndeckue. [lonumepsl cnenuanbHOro 1 POIII
Ha3HAYCHUS
[TpakTuyeckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe 1 POII
"PacniozHaBaHue macTMacc ¥ BOJIOKOH"
O06o0uIeHre 1 CUCTeMaTH3aIHsl U3YYEHHOTO

102 MaTepuaia 1o Teme "'BbICOKOMOIEKyYIsIpHbIE 1 POII

coenuaeHud"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

AtoM. CocTaB aTOMHBIX saep. XUMHUYECKUI

| P | 0 0 POIILL
aneMeHT. M3oTonbl
CrpoeHnue 3IEKTPOHHBIX 000JI0UYEK AaTOMOB

2 3 P : | 0 0 PO
KBAHTOBBIE YHCIIA
Pacropenenenne 2i1eKTPOHOB 10 ATOMHBIM

3 P P | 0 0 PO
opOuTaIsIM
Kaccudukamnms XuMruaeckux 3J€MEHTOB (s-,

4 1 0 0 POIII
p-, d-, f-amemenThI)
DneKTpOHHBIC KOHPUTYpAIUA aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 0 0 POIII
COCTOSIHUH
OneKTpOHHBIE KOH(DUTYpALIUA HOHOB.

6 P Puryp | 0 0 PO
DNeKTPOOTPULIATETEHOCTh
[Tepuonuueckuii 3akon u [lepuoanueckas
cucTeMa XMMUYECKUX aemMeHToB /. 1.

7 . . 1 0 0 POIII
MeneneeBa, CBsA3b C COBPEMEHHOM TeopHeit
CTPOECHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHNYCCKUX DJICMCHTOB U 06 aA3yYCMbIX UMU

8 pasy | 0 0 PO
MPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIIAM H
nepuo1am

9 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110 1 0 0 POII




TEMEC

Bunnl xumMuueckoi cBsa3u. MexaHu3MEl
00pa3oBaHMs KOBAJCHTHOM CBSI3H.

10 POIII
Bonopoanas cBsizb. MexMoneKynsapHbIe
B3aUMOJCUCTBU
Bunnl xumMuueckoi cBsa3u. MexaHu3MEl

1 00pa30BaHMs KOBAJIGHTHOM CBS3H. PO
Bogopoanas cBsizb. MeKMONEKYISIpHBIC
B3aUMOJCUCTBUS
IIpencraBneHnst 0 KOMIIIEKCHBIX

12 P POIII
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa
BemectBa MOIEKYISpHOTO U
HEMOJIEKYIISIPHOTO CTPOEHUS. THIIBI

13 Y P 5 POIII
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14 [TonsiTHE O MUCTIEPCHBIX CUCTEMAX. POII
[IpencrarneHue o KOJIIOUIHBIX pacTBOpax
HctuHHBIC pacTBOPHI: HACKIIIICHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. POII
Kpucramnoruapatst

16 CriocoObI BRIpOKEHHS KOHIIEHTPAIUU bubmuorexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3agad ¢ UCIOIL30BaHUEM MOHATHH

17 "MaccoBas 110 acTBOPEHHOTIO BenlecTna" bubmorexa LHOK

M Bast JJOJIS PACTBOPEHHOIO BEIIECTB
| p p . ’ https://m.edsoo.ru/785e¢0ab4
MOJIIpHasi KOHIICHTPAITUs

Knaccudukamus u1 HoMeHKIaTypa

18 ¢ P POIII
HEOPTaHMYECKUX BEIIECTB

19 Cucremarusanus 1 0000IIIeHIE 3HAHUN 110 POII



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

TEMEC

20

Kontponbnas padota mo temam "CtpoeHue
atoma. [leproanueckuii 3aKOoH 1
[lepuoanueckas cucteMa XUMUYECKUX
anemenTtoB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOTooOpasue BemecTs"

POII

21

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHHUsI MAcChl BEHIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

POII

22

TennoBble 3()(HeKThl XUMUYECKUX PEaKLUH.
Tepmoxumuueckue ypaBHEHHS

POII

23

Boruncnenus no ypaBHEHUSIM XUMHYECKUX
peakuuii 1 TepPMOXUMUYECKUM YpaBHEHUSIM

POII

24

CKOpOCTh XMMHUUYECKOHN peakinu, eé
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Kartanu3 u karanu3atopsl

POII

25

['oMoreHHbIe U reTepOreHHbIE PeaKIuU

POII

26

[TpakTrueckas padota Ne 1 mo treme "Bnusaue
pa3auyuHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKOHN peakiuu"

POII

27

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE PaBHOBECUE

POII

28

[TpakTrueckas padota Ne 2 o teme "Bnusaue
pa3nuYHbIX (PaKTOPOB HA MOJIOKEHUE
XMMHYECKOI0 paBHOBecUs"

POII

29

Dnektponutrueckas auccounanusi. CuiabHble

POII




U ciabpie AMeKTponuThl. CTeneHb
JUCCOLIUAIIUI

HNounoe npoussenenune Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoausbrit mokasarens (pH) PO
pacTBopa

31 I'maponus coneil. Peakiuu, mpoTekaromue B POIII
pacTBOpax 3IEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XUMHUECKHE PEaKIIUU B PaCTBOPAX POIII
3EKTPOJIUTOB"

3 OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU. POIII
Baxxneiiiine OKUCIUTEIN U BOCCTAHOBUTEIIN
MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

34 Poll
Oaytanca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB POII

36 Pemenue 3anay pa3nn4HbIX TUIIOB POII

37 Pemrenne 3ana4 pa3sjanyHbIX TUIIOB POII

18 Cucremaru3anus 1 0000ICHUE 3HAHUH 110 PII
Teme "XuMuueckue peakiuu'
KonrponsHas pabora no teme "Xumuueckue

39 | POII
peakuumn
[Tonoxxenue HemeTamioB B [lepuoanueckoi

40 CUCTEME XUMHUUYECKUX AeMeHToB [[. 1. POIII
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMOB. DPU3MYECKUE CBOMCTBA HEMETAIIIOB

A1 AnoTponusi HEMETAUIOB (Ha IPUMEPE POII
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

42 Bomopon: nonydenue, puznueckue u POII




XUMHYECKHE CBOMCTBA. [ 'uapu bl

43

["ayiorensl: HaXOXkACHHUE B PUPOJIE, CITOCOOBI
moTydeHus1, GU3NIECKHUE U XUMHUIECKUE
CBOICTBa

POII

44

lManorenoBonopoasl. Baxknenue
KHCJIOPOJICOACPIKAIITNE COCTUHECHHUS
raJJoreHOB

POII

45

JlaGopaTopHble U TPOMBITIICHHBIE CITOCOOBI
noJrydeHus rajoreHoB. [IpumeHeHme
rajoreHOB U UX COCTMHEHUN

POII

46

[TpakTuyeckas pabora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TeEME
"T"amorensr"

POII

47

Kucnopoa: nabopaTopHblie U IPOMBINUICHHBIE
CTIOCOOBI OTYYEHHUS, PU3UUECKUE U
xuMHuueckue cBoiicta. O30H. [Ipumenenue
KHCIIOpO/ia U 030Ha

POII

48

OKcuabl 1 IEPOKCUIBI

POII

49

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

POII

50

Cepa: HaxO0XJICHHE B MPUPOJIC, CITOCOOBI
moTydeHus1, GU3NIECKHUE U XUMHUICCKUE
CBOICTBa

POII

51

CepoBojaopo, cyab(uapt

POII

52

Kucnoponcoaep:xaiue coeJMHEHHS CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

POII

53

[TpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u
e€ coenuHeHUs"

POII




A30T: HaX0XKJICHUE B TIPUPOJIE, CITOCOOBI

54 moTydeHus1, GU3NIECKHUE U XUMHUIECKUE POII
CBOMCTBA. AMMUAK, HUTPHUIBI

55 Kucnoponcoaepxaiue coequHEHHS a30Ta. POII
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI
[IpumeneHne a30Ta U €ro COeAMHEHUM.

56 POII
A3OTHBIE Y10OpEHHS
docdop: HaxXOXKIEHNE B IPUPOJIC, CIIOCOOBI

57 NOJTy4YeHUsl, PU3NUECKUE U XUMUYECKHE POII
cBoiicTBa. @ochuas! u hochun

58 Oxcunst hocdopa, pochopconepxarre POIII
kucaoThl. Conut pochopHOit KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU. POIII
dochopubie yIoOpeHus
[TpakTuyeckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIIbHBIX 3aa4 1o TeMe "A30T U Poll
dbocdop u ux coenuHeHUs"
Yraepoa: HaXOXKIEHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKAINH; PU3HIECCKUE U PO
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

6 Oxkcwun yraepona(Il), 0}(01/11[ yraepona(IV), POII
yroJIbHAast KUCJIOTa U €€ COJN

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB POIII
Kpemuwnii: HaxoXaeHHE B IPUPOJIE, CTIOCOOBI

64 moTydeHus1, GU3NIECKHUE U XUMHUIECKUE POII
CBOMICTBA

65 Oxkcun kpemaus(IV), kpeMHHEBast KHCIIOTA, POII

CHJIMKAThI




[IpumeHeHne KpEMHHUS U €r0 COCTUHEHUN.

66 POII
CrekJ10, €ro nojiyueHue, BUAbI CTEKIIa

67 Pemenue 3aga4 pa3nuyHbIX TUIOB POIII
CucreMmaruzanys 1 0000IeHrEe 3HAHUHN 110

68 " " POII
teme "Hemerassl

69 Kontponbnas padota o teme "Hemeramibr" POII
AHanu3 pe3yabTaTOB KOHTPOJBHON paboTHI,

70 POII
KOPPEKIIUS OIMIHO0K
[Tonoxxenue metauioB B [lepuoguueckoit

71 CUCTEME XMMHYECKHX AJIEMEHTOB. POII
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI1049€K aTOMOB METAJLIIOB

7 Oo6mume ¢puznyecKkrue CBOMCTBa METAILIOB. PO
[IpuMeHeHre METAIITIOB B OBITY M TEXHUKE

73 CmuaBsl MetasuioB. Koppo3ust MeTanion Poll

74 Pemrenne 3ana4 pa3sjan4HbIX TUIIOB POII
DNEKTPOXUMHUYECKUN Psiji HAIPSLDKEHUN

75 MeTaiioB. O0IIMe CriocoObl MOTyUeHUs POII
METaJJIOB
OOm1ast xapakTepucTHKa MeTAIIOB [A-rpymnibl
[lepuoanueckoil CUCTEMbl XUMUYECKUX

76 anemMeHToB. Hatpuii u kanmii: n(v)nyquHe, POIII
¢bu3nyuecKkre U XUMUYECKUE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COETUHEHUN
O6mr1as xapaktepucTruka MeTayioB [1A-

77 rpynmnsl [leproandeckoi CucTemMsl POII

XUMHUYECKUX DJIEMEHTOB. Maruuu U KaJIbIIUuN:




nmoy4eHue, GU3NIeCKue U XUMUICCKHE
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB U
HUX COEINHEHUN

78 JKécTkoCcTh BOMIBI M CIIOCOOBI €€ YCTPaHECHHS POII

79 AJIFOMUHMIA: nonzlquHe, buzndeckue u POIII
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
AmMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA

80 ATIOMUHUS, TUIPOKCOKOMIUIEKCHI aTFOMUHHS, POIII
UX IPUMEHEHUE

81 Pemrenne 3ana4 pa3sjanyHbIX TUIIOB POII
[TpakTrueckas padota Ne 7. Permenue

82 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME POII
"MeTaiisl IJ1aBHBIX oArpymnmn"
OO01mas xapakTepucTUKa METaNIOB TTOOOYHBIX

83 noxrpynn (b-rpynm) Ilepuoauueckoii POII
CUCTEMBbI XUMHUYECKHUX JIEMEHTOB

’4 dusnyeckue u )VLHMquCKHe CBOKCTBA XpoMa 1 POIII
€ro COeIMHeHUH, UX TPUMEHEHNE
Baxwnerime coeMHEHUs Maprasiia.

85 [TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE POII
CBOMICTBA
dusnueckre 1 XMMHYECKHE CBOMCTBA JKele3a

86 U ero coeauHenuil. [lonyyenue u npumMeHenne POII
CIUIaBOB KeJle3a

27 q?‘mnqecxne I/IU XUMHUYECKHE CBOWCTBA MENIU U POIII
€€ COeIMHEHMI, X TPUMEHEHUE

28 PuznyecKne 1 XUMHYECKHE CBOMCTBA [IUHKA U POIII

€ro COGHHH@HHﬁ, X IPUMCHCHUC.




[M'iapoKCOKOMITIEKCHI ITMHKA

[TpakTrueckas padota Ne 8. Permenue

89 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME POIII
"MeTtasipl TOOOYHBIX MTOATPYIIT"

90 Pemenue 3aga4 pa3nu4yHbIX TUIOB POIII

91 O06001eHre 1 cucTeMaTr3aIus n3y4eHHOTO POII
Marepuana no reme "Metamib"

92 Kontponbnas padota mo teme "Metamsr" POII
AHanu3 pe3yabTaTOB KOHTPOJBbHON paboTHI,

93 POII
KOPPEKIIUS OIMIHO0K
Ponw xumum B obecrieueHnN yCTOWYHUBOTO

94 pa3Butus yesnoBedecTBa. [[oHATHE O HAYYHBIX POII
MeTOoAaxX UCCIEIOBaHUs BEILIECTB
Hayunble mpuHIUITBI OpraHu3alnuu
XUMHUYECKOTO MMPOU3BOICTBA.

95 P POIII
[TpoMbIieHHbIE CTIOCOOBI TOTYYSHHS
Ba)KHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH

9 P Py PO
Cpelibl ¥ €Tr0 MOCIEICTBUS
Xumus 1 3I0pOBbE YEI0BEKA. JIeKapCTBEHHBIE

97 P P POIII
CpeacTBa
Xumus nmuiy. Pois XxuMun B o0ecrieueHun

98 . POII
MMUIIEBONA O€30IaCHOCTH
Kocmernueckue u napdromepHbie cpecTBa.

99 POII
briToBas xumust
XuMuUd B CTPOUTENLCTBE. BaxkHeniue

100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE POII

MaTepuaibl




101

XHUMUA B CENBCKOM X035iicTBE. OpraHndyeckue
1 MUHEpaJbHbIE yI00OpEHUS

POII

102

CucreMmaruzanys 1 0000IeHrEe 3HAHUHN 110
TEME

POII

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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