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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMUU Ha YPOBHE CpPEHEro 0011ero oopa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepaunn», TpeboBaHM K pe3ysbTaTaM OCBOCHUS
denepanbHON 00pa30BaTEIHLHON POTPaMMBI cpeiHeTo 0o01Iero oopasoanus(POIT
COO), npexacraBicHHbIX B DenepaqbHOM TOCYIapCTBEHHOM 00pPa30BaTEIbHOM
cragapre COO, c yuérom Konuenuuu mnpemnojaBaHus y4eOHOTO IpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit  Demeparu,
peanu3yronMX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI, 1 OCHOBHBIX TIOJIOKCHHMA
«Ctpareruu pa3Butusi Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa g0 2025
roga» (Pacnopsokenne IpaButenscrea PO ot 29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME ECTECTBEHHO-HAYy4yHOTO oOpa3oBanus yuammuxcs 10-11 kmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBuUSIX —auddepeHITMpOBaHHOTO,
npodUILHOTO OO0y4YeHMs, NPHU3BAaHO OOECIEeUnuTh O00IIec00pa3oBaTEIbLHYI0 U
OOILEKYJIbTYPHYIO TMOJTOTOBKY BBIIIYCKHUKOB IIIKOJIbI, HEOOXOJMMYIO s
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe s
IpOAODKEHNUS OOyYeHHs B OpTraHM3alusIX MpodecCHOHAIBLHOrO oO0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW W3 IPUOPUTETHBIX JUCIIUILINH.

B nporpamme mnmo XUMUM Ha3Hau€HHE MpeaMeTra «XHUMHS» IOJy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkeHusiMu GI'OC COO o B3aMOOOYCIOBICHHOCTH IIENEH, COAEp KaHMUS,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWK K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB.
CBUIETETLCTBOM TOMY SIBJISIFOTCS CJIEAYIONIME BBIMOJTHSEMBIE MPOTPAMMOMN 10
XUMUU (PYHKIIUH:

nH(OPMAIMOHHO-METOANYECKAs, pealn3anus KOTOpod obecrneynBaeT
MOJIYYCHHE TPEACTABICHUS O IENIAX, COACPKAHWHU, OOIel CTpaTeruu
00y4eHMs, BOCITUTAHUS U PA3BUTHS 00YUYaAIOIINUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpouis;
OpraHu3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
onpeeseHre. TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 Y4eOHOro MaTepHuaya, KOJMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; TOAXOM0B K (DOPMUPOBAHUIO CONEPKATCIHHOW OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENbHBIX JIOCTHKEHUN OOydarommxcs B
paMKax HTOrOBOWM arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
PK3aMeHa 10 XUMUHU.

[Iporpamma aJis yriryOJI€HHOTO N3YUEHUS XUMUU:
yCTaHABJIMBAECT WHBAPUAHTHOE MPEAMETHOE COJEpP)KaHHE, 00sS3aTebHOE
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX Mpoduiel, mnperycMaTpuBaeT



pacnpenesieHne M CTPYKTypUpOBaHME €ro IO KjaccaM, OCHOBHBIM
COZIepIKaTEeNBbHBIM JTMHUAM/pasieniaM Kypca;

Na€T NpUMEPHOE pacnpeiesieHne yueOHOro BpEMEHH, PEKOMEH,TyEMOTr0 JJIs
U3YYEHUS OTIEIbHBIX TEM,;

npeaiaraeT MNPUMEPHYIO TOCIEN0BaTeIbHOCTh H3YYEHHUS y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKHM IOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEXIMPEAMETHBIX CBSI3EH;

na€T METOINYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1a4 U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COAEPKATEIbHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 0O0Opa3oBaTelbHOU
IPOrpaMMBI CpeIHEro oOuiero oOpa3oBaHMsI (MMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJIOB
yu4eOHO-TIO3HABATENbHBIX  JCHCTBUIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IIpeIMeTa.

ITo BceM Ha3BaHHBIM MO3ULMSAM B MPOTrpaMME IO XMMHMH IPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOyYEeHHEM XHMHUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpasoBanwus. 3a mpeeIaMu yCTAaHOBICHHON MTPOTPaMMOi TT0 XUMHUH 00s3aTETHHON
(MHBapHaHTHON) COCTABIIIONICH COACpPKAHUS YYEOHOrO mpeaMeTa «XUMES»
0CTaéTcsl BO3MOXHOCTb BBIOOpA €r0 BApUAaTUBHOM COCTABIIAIOLIEH, KOTOpast AOHKHA
OIPEAEIATHCSA B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOIO ITpoduiist o0yueHusl.

B coorBerctBUM ¢ KoHuentyajabHbiMU nosiokeHusMu DPr'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEMeE
mudGepeHIpPOBaHHOTO OOYYEHHS HAa YPOBHE CpPEAHEro OO0Iero oOpa3oBaHUS
XMMHSI Ha YpOBHE YINIyOJNEHHOrO W3Yy4E€HHs HANpaBlIEH Ha pPeaJu3aluio
IPEEMCTBEHHOCTH C MTOCJIEAYIOLIUM 3TAllOM IOJYyYEHUS] XUMUYECKOI0 00pa30BaHus
B paMKax M3Y4YCHHUsS CIEHUANbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMIX CPEeIHEro mpodeccnoHaaIbHOro 00pa3oBaHuUs.
B 371011 cBsI3u n3ydeHne npeameTa «XuMEs» OPHEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
pacmpeHrue u yriyOJeHUEe TEOPEeTUYECKOM M MPAKTUYECKOW IOATOTOBKH
00yJaromMXcs, BEIOPABIINX OMNpeaeaEHHbIN Tpoduabr 00yueHUs, B TOM YHCIIE C
NEPCIIEKTUBON  TMOCIEAYIOMIEr0 MOJIYYeHHs] XMMHYECKOTO oOpa3oBaHUS B
opraHm3anusax mnpodeccuoHanbHOro oOpa3zoBanusi. Hapsamy c 3TuM, B cBeTe
tpedoBanuii ®I'OC COO k muaHUpyeMbIM pe3yJibTaTaM OCBOCHHS (eaepabHOM
00pa30BaTeNIbHOM MPOrpaMMbl CPEAHETO OOLIET0 00pa30BaHus U3yUEHHUE IPEAMETA
«XUMHUS» OPUEHTHUPOBAHO TAKXKE HA PEIIEHUE 337a4 BOCIUTAHMS M COIMAIBHOTO
pa3ButTusl OOywarouxcs, Ha (OPMHUPOBAHME y HHUX OOIIEHMHTEIUICKTYalIbHBIX
YMEHHM, YMEHHMH palloOHAIM3alMi y4eOHOTO Tpylda M OOOOIIEHHBIX CIOCOOOB
JEeSATEIIbHOCTH, UMEIOLUIUX MEXIUCUUIIIMHAPHBINA, HAAIPEAMETHBII XapakTep.



CoCTaBIsIOMUMHU TIpeaMeTa «XUMES» Ha YpOBHE YIIYOIEHHOIO H3ydCHHS
ABJSIIOTCS  yIIyOn€HHble Kypchl — «Opranudeckas xuMmus» U «OOmas wu
HeopraHuyeckas xumus». [Ipu onpeneneHnu moaxoAoB K 0TOOpY U CTPYKTYpPHOU
OpraHu3alMM COJEPKAHHUSI 3THX KypCOB B IporpamMMe IO XHMHH 32 OCHOBY
npuHATH ojioxkerust ®I'OC COO o paznuuusx 6a30BOTO U yITyOIEHHOTO yPOBHEH
U3Yy4YEeHUS IIpeIMETa.

OcHoBYy coaepkaHusi KypcoB «QOpranuueckas xuMus» u «OOmas u
HEOpraHWYecKass XHMHSI» COCTABIISIET COBOKYMHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCAIUXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeameTa. IJTa CHUCTEMa
3HAHMI MOJy4aeT ONpENeIEHHOE TEOPETUUYECKOE JIOMOJHEHHE, IO03BOJISIOIIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OOJbIINNA 00BEM (haKTOIOTUYECKOTO MaTepHaIa.
Tak, Ha yriayOJa€HHOM ypOBHE HM3ydeHMs TpeameTa olOecreueHa BO3MOXKHOCTb
3HAYUTENIHOTO YBEINYCHHsI 00BbEMA 3HAHUI O XUMUYECKHX 3JIEMEHTAaX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PACUIMPEHUs U YTIayOIeHHs IPEACTaBICHUI O CTPOCHUN
BEIIECTBA, XUMHUYECKONM CBSI3M U 3aKOHOMEPHOCTSAX MPOTEKaHUS pEeaKIUid,
paccMaTpuBaeMbIX C TOYKH 3PEHUS] XMMUYECKONM KUHETUKH U TEPMOJUHAMUKH.
N3yyenue nepuonuyeckoro 3akoHa U llepuoanueckoil CHCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSX
O CTPOCHHMM aTOMa. XHUMHUYECKas CBS3b OOBSICHIETCA C TOYKH 3pPEHHUs
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U pa3pyLICHUH, a TAKKE C TOUKU
3peHUsl MeXaHU3MOB €€ oOpa3zoBaHus. M3yueHue THUIIOB peakUuid TOMOJHSAETCA
dbopMupoBaHHEM TpEACTaBICHUN 00 JNEKTPOXMMHUYECKUX Tpoleccax u
AIIEKTPOJIM3€ PACIUIABOB M PACTBOPOB BELIECTB. B Kypce opraHn4eckoil XUMHH IPU
pPacCMOTPEHHH PEAKIMOHHON CIOCOOHOCTH COEIMHEHUH yaemserca o0coboe
BHHUMaHHE BOIIPOCcaM 00 AJIEKTPOHHBIX 3¢ (deKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX peaKIIii.

Oco0oe 3HaUeHrE UMEET TO, YTO Ha COJICPKAHHIE KyPCOB XUMUHU YTIITyOJIEHHOTO
YPOBHSI H3Y4EHUS JIJISl KJIIACCOB OMPeAenEHHOTO nMpoduist (rIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY W XapakTep IOMOJHEHUH K OOIIei cucTeMe NpPeIMETHBIX 3HaHWH)
OKa3blBAIOT BIIMSIHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep, B COAEp’KaHUU
npeaMeTa JJisl KJIacCoB XUMUKO-(Pu3nyeckoro npodusis 60ib110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae AakleHT OyJIeT caeiaH Ha OOUIHOCTh METOAOB TMO3HAHWS,
OOIIIHOCTh 3aKOHOB M TEOPUHM B XUMHUU U B QU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOpHUS
(MonexynsipHast TeopHs B (PU3UKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTHHU, 3aKOHbBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEICTABICHNS O CTPOEHUHU BEIECTB U JPYIOE.

B TO Xe BpeMs B coAepKaHMM MpeaMeTa Uil KJIAcCOB XHMHKO-
ouonoruueckoro npoduias OONbIINI yAeNbHbI Bec OyneT UMETh OpraHuvecKas
xumusi. B 3ToM ciyyae npenocTaBisieTcsi BO3MOXHOCTB JIJIsl 00J1ee 0OCTOSITENIbHOTO



PacCMOTPEHHSI XUMUYECKON OpraHU3aINK KISTKH KaK OMOJOTHYECKON CHCTEMBI, B
COCTaB KOTOpPOH BXOIST, K MPUMEpPY, TaKUE CTPYKTYpHBbIE KOMITOHEHTHI, Kak
IUTHIBI, OCTIKH, YTIIeBOIbI, HYKJIEHHOBBIE KHCIOTHI U Apyrue. [Ipu aToM 3HaHMS O
COCTaBE M CBOWMCTBAX MPEJICTABUTEIICH OCHOBHBIX KJIACCOB OPraHUYCCKUX BEIICCTB
CIIy’)KaT OCHOBOHM ISl M3YYCHHS CYIIHOCTH IPOILECCOB (POTOCHHTE3a, IBIXaHHS,
MUIICBApEHUSI.

B mmane QopmupoBaHUS OCHOB HAyYHOTO MHPOBO33PECHHS, OCBOCHHUSI
0OIICHAYIHBIX METOIOB ITO3HAHUS U OTBITA IPAKTHYECKOTO IPUMEHECHHUS Hay9IHBIX
3HaHWW W3YyYCHHE MpeaMera «XUMHS» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEAMETHBIX CBS3SX C YYCOHBIMH TMpEAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHBIX obOmactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeTsr», «MaTemarnka u
uHbopMaTUKa» ¥ «PyCcCKHil SI3bIK U IUTEpATypa.

[Tpu n3ydeHnun yaeOHOTo MpeaMeTa « XUMUSA» Ha YIITyOJIEHHOM YPOBHE TaKKe,
KaK Ha YpOBHE OCHOBHOT'O M CpEJHEro 00IIero oopasoBanus (Ha 6a30BOM ypOBHE),
3a/la4eil TIePBOCTENICHHONW 3HAYMMOCTH SIBISIETCS (DOpMHpOBaHME OCHOB HAYKH
XMMHH KaK 00JIJACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKON JIEATEIILHOCTH
YeJI0OBEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJBTYpHI. Perienne 3ot 3a1aun Ha
yIIyOJIEHHOM YpOBHE W3YYCHHs TpEIMETa TpErojiaraeT pean3aluio TaKuX
1eJIeH, Kakx.

dbopMupoBaHHE TMPENCTABICHUA: O MaTEePHAILHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBJICHUH MPUPOIBI, O MECTE XUMHUU B
CHUCTEME CCTECTBCHHBIX HayK H e€ BeAylled poiu B 0OecIeYeHHH
YCTOHYMBOTO  Pa3BUTHS  YEJIOBEUSCTBA: B  PEIICHHH  MPoOJIeM
HKOJIOTUYECKOM, PHEPTreTUIECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3IaHUH HOBBIX MaTEPHUAaOB, HOBBIX HCTOYHUKOB SHEPTHH, B
o0ecreYeHnr PalMoOHAILHOTO MPHUPOIONONIB30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUST U OOIIel KyJbTyphl UYeloBeKa, a TaKXKe JKOJIOTHUSCKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHOM CPEIIE;
OCBOGHHE CHUCTEMbl 3HAaHWW, JIEKAIMX B OCHOBE XHUMHUYECKOU
COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHSTHM, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX IMPEICTaBICHUA O
CTPOCHMHM BEIIECTBA Ha pa3HbIX YpPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM, ~ HaaMOJIEKYJIIDHOM, O  TEPMOJWHAMUYCCKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHMsI XUMUYECKUX pEeaklui, o
XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCTIEPCHBIX CUCTeMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO TTPOU3BO/ICTBA,

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKUX 3HAHUH i1 OOBSICHCHUS
KITIOYEBBIX MW W MpOOJIEeM COBPEMEHHOW XHWMHUH, AJSi OOBSICHEHHS U



MPOTHO3WPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOLY;
IPaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHUEHN, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKU C MO3UIINI IKOJIOTMYeCKO 0€30MacHOCTH MOCIEICTBUMA
OBITOBOM U MPOU3BOACTBEHHOW JEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOWU C
XUMUYECKUM TTPOU3BOICTBOM, UCIIOJIE30BAaHUEM U TTEPEPaO0OTKOM BEIIECTB,;
yrayOieHue NpecTaBIeHUH 0 HayYHbIX METOAaX MO3HAHUs, HEOOXOIUMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OPUEHTHUPOBATHCSI B MHPE BEIIECTB U
OOBSCHEHHS] XMMHYECKUX SBJICHUHN, HUMEIONUX MECTO B TPHUPOIAE, B
MPAKTUYECKOMN JEATENBHOCTH U TOBCEHEBHOM KU3HMU.
B mmane peammzanuu MepBOOYEPETHBIX BOCIHUTATEIBHBIX W PA3BUBAOIINAX
GyHKUMNA TETOCTHOM CHCTEMbl CpeJHEro oOuiero o0pa3oBaHUs NPHU WU3YYEHUU
npeaMeTa  «XUMHS» Ha  yrIyOJIEHHOM  YpPOBHE OCOOYH  aKTyaJlbHOCTH
MPUOOPETAIOT TAKKUE 1IETTH U 3a]]a4H, KaK:
BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKIAJAHBIX MCCIEIOBAaHUM B XUMHH, (POpPMUpOBAHME MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYyKH,
pa3BUTHE MOTHBAIMM K OOyYEHHWIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHHS
00111e4YeI0BEYECKHUX [IEHHOCTEMH;
pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEUIEKTYaJIbHbBIX U TBOPUYECKHUX
CrocoOHOCTe oOywaromuxcsi, (HOpMUPOBaHHE y HUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCIIOBUIO YCTIEIITHOW MPO(ECCHOHATBFHON U 00IIECTBEHHOU JESITEIIBHOCTH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbI0O W MOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU,;
dbopMHUpOBaHNEe yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJOTOIL30BAHMS,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYPHhI, MPUOOpPETEHNE OMBITa OOIIECTBEHHO-
M0JIE3HOM IKOJIOTUYECKON e TETHLHOCTH.
OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUS! XUMHUHM HA YTIyOJIEHHOM
ypOBHE cpeaHero obiiero oopazopanus, coctapisietr 204 yacos: B 10 knacce — 102
gaca (3 gaca B Henenro), B 11 kmacce — 102 gaca (3 gaca B Hezedio).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMMHU.

[TpenmMeT 1 3HaUYEHNE OPraHUUYECKONW XUMUH, PEJCTABICHUE O MHOTOO0pa3uu
OPTaHUYECKUX COCTUHEHUN.

DNEeKTPOHHOE CTPOEHUE aroMma Yriepoja. OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OpPraHMYECKUX COSAMHEHUAX. TUIbl THOpUIM3alMd aTOMHBIX OpOUTaneil yriaepoaa.
MexanuzMbl  00pa3oBaHMs KOBAICHTHOW CBsi3M (OOMEHHBIA ¥ JOHOPHO-
aKIEeNTOpPHBIN). THUIBI TEPEeKPHIBAHUS aTOMHBIX OpOUTANCH, G- U T-CBS3H.
OpunapHasi, 1BOMHas U TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJIAX
opranuyeckux BeniecTB. [loHaTne o0 cBOOOAHOM paauKaie, HyKJIeopuiae u
3NIEKTpOPHIIE.

Teopus crTpoeHuss opranudyeckux coeauHenni A.M. byrtinepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX COEIMHEHUU. MOJEeKyJsIpHblE U  CTPYKTYpHbIE  (HOPMYJIBI.
CtpykTypHble (QOpMyJbl PAa3NIUYHBIX BHUAOB. pPa3BEPHYyTas, COKpallEHHas,
ckenmerHasd. M3omepusa. Bunabl u3oMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnektpoHHbIe 3)PEKTHI B MOJIEKYIIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIN U
Me30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o kinaccupuUKAMK OpraHuyeckux BeulecTB. I[loHsTHe 0
dbynkiuonansHOU rpynne. 'omomnorus. 'omonornyeckue psaapl. CucremMaruyeckas
HOMeHKatypa opranmdeckux coeamaenuii (IUPAC) u TpuBHaibHBIC Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(ukanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUY B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX IPEBPALLICHMIA:
03HAKOMJIEHHE ¢ 00pa3aMi OpraHNYeCKHX BEIIeCTB U MaTepUaIaMH Ha UX OCHOBE,
OTIBITHI O MPEBPAICHUI0 OPraHMYECKUX BEINECTB MPH HarpeBaHuu (IJIaBJICHUE,
o0OyrJIMBaHWE M TOPCHHE), KOHCTPYHMPOBAHHE MOJENICH MOJICKYJ OPraHHYeCKUX
BEILIECTB.

Yraesopopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, oOmias ¢popMyna, HOMEHKIATypa 1
M30Mepusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3alusi aTOMHBIX opOuTanei yriaepoja, o-cBsizb. dusmyeckue CBOMCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJKAaHOB. pPEaKIMM 3aMELICHUs, H30MEPHU3aLNH,
JNETUIPUPOBAaHMS, NUKIN3ALKY, IMPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEILCHMS.

Haxoxzaenue B mpupoae. CriocoObI MosTydyeHus: U MPUMEHEHHUE alIKaHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcobeHHOoCTH
CTPOCHHSI U XUMHYECKHAX CBOWCTB MANbIX (IIUKJIONPOIaH, IIUKIO0YTaH) 1 OOBIYHBIX
(IMKITOTIeHTAH, IMKIIOTeKCaH) MUKI0aTKaHOB. CIIOCOObI MOTYyYEeHUST K IPUMEHEHHUE
LAKJIOAJIKAHOB.

Ankenspl. ['oMoIOTHYECKUH Psii alKEHOB, 001mast opMyIia, HOMEHKIIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-THOpHAN3aus
aTOMHBIX opOuTanel yriaepoaa, - U m-cBA3U. CTpyKTypHas M reoMeTpudeckas
(umc-Tpanc-) u3oMepusi. Ousndeckre CBONMCTBA aJKEHOB. XMMHYCCKHUE CBOMCTBA!
pEaKkuy IPUCOEAUHEHHUs, 3aMEIICHHUS B O-NOJIOKEHHWE IIPU JIBOWHOU CBS3H,
nonumepusanuu 1 okucinenus. llpasnno MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. Cr1OCOOBI MTOJIy4YE€HUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Kinaccudukanus ankaaneHoB (ConpshkEHHBIC, H30JIMPOBAHHEIE,
Kymynuposannvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOSHHS U XUMUYECKUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuszanus conpsukEHHBIX
nueHoB. CriocoObl MOy4eHNs U IPUMEHEHHUE aJIKa/IuEHOB.

Anxunbl. ['oMoI0rn4eckuil psii alkKMHOB, 001as GopMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anus aTOMHbBIX opOuTanel yriaepoaa. dusnyueckrue CBONCTBA AJIKHHOB.
XHWMHUYECKUE CBOMCTBA. PEAKLIUN IPUCOCANHEHUS, TUMEPU3ALUN U TPUMEPU3ALINH,
okucieHus. KucioTHeie CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakMM Ha TPOiHYIO CBA3b. CIIOCOOBI MOJYUYEHUS U IPUMEHEHHE
QJIKUHOB.

ApomaTrueckue yrieBogopoabl (apeHsr). ['oMonoruueckuii psig apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKyNIbl OeH3osa. Pu3nueckue CBONCTBA ApPEHOB. XUMHUYECKHE
cBOiicTBa O€H30J1a U €ro rOMOJIOTOB. PEaKIMK 3aMEeIleHUsI B OEH30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKale, PEakUMH NPUCOCIUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpPe aIKWJIbHBIX pPaJUKaIoB, KapOOKCHUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOIPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctupoia. [Tonmumepusanus crupoina. CriocoObl NOdyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJLOPOMIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KamMeHHbIi yroab u mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



NEPEroHKa, KPEKUHT (TePMHUYCCKUM, KaTATUTHYCCKHI), PU(GOPMHUHT, MHUPOIH3.
[TponykThl nepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOCHHME TaJOrE€HIPOU3BOJHBIX YIVIEBOJAOPOAOB. Peakiuu
3aMEIICHUsl TajoreHa Ha TUAPOKCOTPYyNIly, HUTPOrpynmny, LUAHOTPYIILY,
amuHOrpynmy. JleiicTBue Ha TraJlOr€HIPOM3BOJHBIE BOJHOTO W CIHUPTOBOIO
pacTtBopa miénoyn. B3auMoaencTBUE NUTajllOre€HalKaHOB C MAarHUEM WU ILIUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKHUX COEJIMHECHUSX. Hcnonbs3oBaHue
rajoreHNnpoOM3BOAHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE U MPU CHUHTE3E
OPTaHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB M MX IPEBPALLCHUN:
u3ydeHne (pU3MUECKUX CBOKCTB yriIeBOAOPOAOB (PaCTBOPUMOCTbD), KAUECTBEHHBIX
peaKIuii yriieBoJOpOJIOB Pa3MYHbIX KiaccoB (oOeciBeyrBaHHEe OPOMHON WIIH
MOJHOM BOJBI, pacTBOpa MNEPMAaHTaHaTa Kajlus, B3aMMOACHCTBUE allETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), xadecTBeHHOe OOHapyKEHHE
yriiepoa v BOJOPOJa B OPraHUYECKHUX BEILECTBAX, OJYYEHNUE ATUIIEHA U U3yUCHHE
€ro CBOMCTB, O3HaKOMJIEHHE ¢ KoyuteKiusaMu «HedpTe» u «Yromaws», ¢ oOpasnamu
IJJACTMACC, Kay4yKOB M PE3HUHBI, MOJCIMPOBAHHE MOJEKYJ YTIEBOAOPOJIOB U
raJOr€HIIPOU3BOIHBIX YTIIEBOAOPOJIOB.

Kucsopoacoaep:kamue oprannyecKkue coeJMHeHHs.

[IpenenvHbie omHOaTOMHBIC crupThl. CTpoeHHe MoJiekysn (Ha mpuMepe
MeTaHOJa W 93TaHoyia). ['oMosiormueckuii psn, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa u Kkimaccupukamms. Dusumdeckne CBOWCTBA  MPENETbHBIX
OJHOATOMHBIX CHOUPTOB. BOIOpOmHBIE CBSI3M MEXKIY MOJIEKYJIaMH CIIHPTOB.
XUMUYECKHE CBOWCTBA. PpPEAKUUHM 3aMENIEHUsA, JAETUpaTaldH, OKHUCIEHHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIIUPTHL. J[€MCTBUE 3TaHOIA U METAaHOJA
Ha opram3M denoBeka. CrmocoObl MOMyYeHWUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpoctbie 3dupsl, HOMEeHKIaTypa U u3omepus. OCOOEHHOCTH (PUUYECKUX U
XUMUYECKUX CBOMCTB.

MHOroaroMHble COUPTHl — STUIEHIJIMKOJIb W TIHLEPUH. DPU3NUYECKUE U
XAMHUYECKUE CBOMCTBA. PEAKIIMY 3aMEILICHUS, B3aUMOJECHUCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KHUCIIOTAMH, KAYECTBEHHAS! PEAKIUS HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKjIeopuIbHOTo 3amelieHus. JleiicTBue Ha
opranusMm 4enoBeka. CriocoObl MoTydeHus ¥ MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THIPOKCOTPYINbI U
oenzonpHOrO siapa. dusmueckue cBorcTBa PeHonaa. OCOOCHHOCTH XHUMHUYECKHUX



cBoiicTB (peHosa. KauecTBeHHble peakuuu Ha (eHosl. TOKCMYHOCTH (heHomna.
Crioco0Ob!I osTyueHus: ¥ npuMeHeHue gpeHona. PenonpopmanpaeruaHas CMoIa.

KapOoHuibHbIE COETUHEHMS] — aJIbJAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['OMOIOTHYECKUE PSIAbl albJErHI0B U KETOHOB, 00Ias
dopmyna, uzomMepuss U HOMEHKiIaTypa. DPU3NYECKHE CBOMCTBA albJErHIOB U
KETOHOB. XMMHUYECKHE CBOWCTBA AJIbJETUIOB U KETOHOB: PEAKIIUUA IIPUCOEINHEHN.
OxucieHue anpAEruOB, KaueCTBEHHbIE peakuuu Ha anbaerujapl. CrnocoObl
IIOJIYYEHHUsI MU IPUMEHEHHE AJIBIETUIOB U KETOHOB.

OnHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndecKue CBOWCTBA
OJIHOOCHOBHBIX IpPENEIbHBIX KApOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakius dSTepuUKaMM, pEaKUUd C YYacTHEM YIJIEBOJAOPOIHOrO pajHKaa.
Oco0eHHOCTH CBOMCTB MypaBbHUHOW KUCHOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3¢pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMICTB HENPEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, TMJIPOKCUKApOOHOBBIX KHUCIOT. IlpencraBurenu BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEHHOBAS, JUHOIEBAA,
JIUHONEeH08as KUCIOThI. CIIOCOOBI MOMyYeHUsI U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuil psim, obuias gopmysa, HU30MepUs U
HOMeHKJIaTypa. Dusnyeckne M XUMHUYECKHE CBOMCTBA. THIPOJN3 B KHCIOH H
LIEJI0YHOM Cpene.

Kupsl. Ctpoenne, GU3NIECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KUCTION M meno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJAEPIKAIINX OCTATKU
HEIIPENENIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJIE.

MBpI14 KaK coJM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JeCTBUE.

OOmas xapakTepucTrka yrieBonoB. Kiaccudukaius yriaeBoaoB (MOHO-, JTH-
U TojmMcaxapupl). MoHoOcaxapupl: TIIIOKO3a, (PyKTO3a, TajlakTo3a, puodo3a,
ne3zokcupu0o3a. duznueckue CBOMCTBA M HAXOXKJEHUE B Ipupojae. POTOCUHTES.
XHAMHMYECKHE CBOMCTBA TIIFOKO3bI. PEAKIUHU C YYACTUEM CIIUPTOBBIX U aJIbIACTUAHON
Ipymni, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. lIpuMeHeHue TI0Ko3bl, €€
3HAQYECHUE B KU3HEACATEIBHOCTH OpraHu3Ma. /[ucaxapuapl. caxaposa, MaiabTO3a U
JaKkTo3a. BoccTaHaBNMBAKOIME U HEBOCCTAHABIMBAIOIIME aucaxapuabl. ['uaponus
nucaxapuoB. Haxoxnenue B nmpupoae u npuMeHenue. Ilonucaxapuasl: kpaxmadl,
INIMKOTEeH M 1eiunono3a. CrpoeHune MakpoMOJIEKyJl Kpaxmala, TIVIMKOT€Ha H
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XHUMHYECKHE
CBOMCTBA KpaxMalla. TMAPOJIN3, KaYECTBEHHAs PEakuus C HOAOM. XMMHUYECKHUE
CBOICTBa IEJUTIONO3bI: THAPOIU3, MoJydeHue 3(GupoB 1eutono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBII MIETK).



DKCTepUMEHTAIbHBIE METOJbl HM3y4YeHUS BEHIECTB W WX TMPEBpAICHUIA:
PacTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJIE, B3aUMO/ICHCTBHE ATAHOJA C HATPUEM,
OKHUCJICHHE ITUJIOBOTO CIUpPTa B abJETH] HA PACKAIEHHON MEIHOW IMPOBOJIOKE,
OKHCIICHHE STHJIOBOTO CIUPTa IUXPOMATOM Kajus (BO3MOXKHO HCIIOJIb30BAHHE
BUICOMATEPHANIOB), KAa4ECTBEHHBIC pEaKIWU Ha aubAeruibl (C THUAPOKCHIOM
nuammuHcepeopa(l) u ruapoxcuaom meau(ll)), peakius rimueprHa ¢ THAPOKCUIOM
menu(ll), xumMuyeckre CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa TIoKo3kI ¢ ruapokcuaoM meau(ll), B3anmopelicTBue Kpaxmana ¢ HOI0M,
pellieHrue JKCIEPUMEHTAIBHBIX 3amad 1o TemMaM «Couptel W (PEHOJBI»,
«Kap6oHoBbie KHCIOTHI. CIOXKHBIE FPUPBI».

A3oTcoaepiKanue OpraHnvecKue coeTuHEeHusl.

AMUHBI — OpraHUYECKHE MPOU3BOJHBIC amMmMuaka. Kiaccupukanus aMIUHOB:
anaTHYecKue W apoMaTHYeCKWe, TIepBUYHBIC, BTOPHYHBIC M TPETUYHBIC.
Crtpoenne moiiekyn, obmias (Gopmyina, n3oMepus, HOMEHKJIATYpa M (HU3UIECKUE
CBOICTBa. XMMHUYECKOE CBOWCTBAa anu(aTHuEeCKUX aMHUHOB. OCHOBHBIC CBOMCTBA,
AIKUIIMPOBAaHNE, B3aMMOJICHCTBUE MEPBUYHBIX aMHUHOB C a30THCTOW KHCIIOTOM.
Conu anKuIaMMOHHUS.

AHWIVH — NIPEICTaBUTEIh aMUHOB apOMaTHUECKOTO psiaa. CTpOCHHE aHMITNHA.
B3aumHOe BiMsSHHE TpynI aToOMOB B MoJieKyle aHwimHA. (OcoOCHHOCTH
XAMHYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIe peakimu Ha aHWIMH. CIOCOOBI
MOJTyYeHUs] W TpUMEHeHHe anupaTudeckux amuHOB. [lonydyeHune aHWIMHA U3
HUTPOOEH30171a.

Awmunokuciotel. Homenknatypa u nzomepusi. OTienbHbIe MPEACTaBUTEIH Ol
AMUHOKHCIIOT:  TJHUIWMH, ajJaHuH. @OHU3WYecKre CBOWCTBA aMHHOKHCIIOT.
XUMUYECKHE CBOWCTBA AaMHUHOKHCIOT Kak aMQOTEpHBIX OpPTraHUYECKUX
COCIMHEHUH, peakuus TMOJMKOHJEH AN, O00pa3oBaHWE TENTHIHON CBS3H.
buonorudeckoe 3HadeHre aMUHOKUCIIOT. CHHTE3 ¥ THAPOJIN3 MTETITHIOB.

benku kax mpuponHble mosmMepsl. [lepBudHas, BTOPUYHAS W TPETUIHAS
CTpyKTypa OenkoB. XHWMHUYECKHME CBOWCTBAa OENKOB. THUAPOJH3, ICHATYpAaIHs,
KauyeCTBEHHBIC PEAKIIMH Ha OCIIKH.

DKCTIepUMEHTAIbHBIE METOJbl HM3y4YeHHUS BEHIECTB W WX TPEBpAICHUIA:
pacTBopeHHe OCIKOB B BOJE, ACHATypalus OCIKOB TMpPU HAarpeBaHUM, I[BETHHIC
peaknuu Ha OCNIKHM, peIIeHWEe OSKCIEPHUMEHTAIBHBIX 3a1ad [0  TeMaMm
«A30TCOAepIKaIIe OPraHUnYECKUE COSAMHEHUS» B «Pacro3HaBaHHE OpraHUYeCKHX
COECIMHEHU».

BbicoKoMO/IeKyIsIpHBIE COeTHHEHHUS.

OCHOBHBIE TOHSATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCJIMHEHUI. MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHD IMOJIMMEPU3AINN, CPEIHSSA MOJICKYIISIpHAS



macca. OCHOBHBbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAMHEHUN —
MOJIMMEpHU3AIU U MOJTUKOH/IECHCAIIHS.

[MonumepHble Matepuanbl. Ilnactmacchl  (MONMMATHIICH, TOJMIIPOIINIICH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ, TMOIUMETHIMETAKPWIAT, TOJUKApPOOHATHI,
noydTHIICHTepedTanar). Y Truiusanus u nepepadboTKa IIacTHKA.

DnacToOMEpBI: HaTypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(6yTamueHOBBIM, XJIOPOIPEHOBHIN, H30MPEHOBHIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HatypanbHbie (XJIONOK, IMIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIaBCaH).

[Tommmepbr CIIEIUATBLHOTO Ha3HAYCHUS (TedioH, KEBJIap,
3IIEKTPONPOBOIAIINE TOJIUMEPBI, OMopasaracMple MOJIUMEPHI).

DKCHEepUMEHTANbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MpPEBpaLICHUMN:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KaydyKOB, pEIICHHE OKCIEPUMEHTANBHBIX 3amad 1o TeMme «Pacmo3naBanme
MJ1aCTMAcC ¥ BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxaenue MonekyiasipHOd (GOopMysbl OpPraHMYECKOro COEAMHEHUS 10
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIITUX B €70 COCTaB, HAXOXKIEHNE MOJIEKYIISIPHON
(dopMyIIBI OPraHUYECKOTO COSTUHEHHUS 110 Macce (00BEMY) MPOTYKTOB CrOPAHUs, TIO
KOJINYECTBY BemecTBa (Macce, 00bEMY) MPOIYKTOB pPEaKIUU W/MIU HCXOIHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpMYJbl OPraHMYECKOTO BeElllecTBa Ha
OCHOBE €ro XHUMHYECKHX CBOMCTB WU CIIOCOOOB TOJIYYCHWsI, OTIPECICHUE TOJIN
BBIXO0/Ia TIPOYKTA PEAKIIUN OT TEOPETHUIECCKH BO3MOKHOTO.

MexXnpeaMeTHbIE CBSI3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M IPU M3YYEHUU OPTaHMYECKOW XUMHH B
10 kmacce OCYHIECTBISIETCS YEpe3 HCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaKk W TIOHSATHUH, TPUHATHIX B OTACIBHBIX IpEAMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PaKkT, runoTesa,
TEeOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIIOJCHUE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIA,
OHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (PU3MYECKHE BEIUYUHBI, €IUHMIIBI W3MEPEHHs, CKOPOCTh, HHEPTHUf,
Macca.

buonorus: kierka, opraHuW3M, OJKocucTtema, Owocdepa, meTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPO(MHBIN THUIl NUTaHUS, OpOKEHHE,
dboTocuHTE3, nObIXaHWE, OENKH, YIJIEBOIbI, >KUPBI, HYKIEHHOBHIE KHCIIOTHI,
(hepMEHTHI.



Feorpa(bml: IMOJIE3HBIC NCKOITA€CMBbIC, TOIIJINBO.
TexHonorusi: IMUIICBLIC IIPOAYKTHI, OCHOBBI PpPAalMOHAJIBbHOI'O IIMTAaHMA,
MOIOIIME CpEACTBA, MATCPpUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMUH.

AtoMm. CocTaB aTOMHBIX siAep. XUMUYecKuid anieMmeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHMCJIA. DHEPreTUYECKHE YPOBHU U
NOypOBHU. ATOMHBIe opOuTaiu. Kiraccudukariysi XAMHUECKUX JIeMEHTOB (S-, p-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM — OpPOHTAIISIM.
ONeKTpOHHbIE KOHPUTYPALIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30Y>KIEHHOM COCTOSIHUH, 3JEKTPOHHBIE KOH(UTYpaIMH HOHOB.
DIIEKTPOOTPULIATENIBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsi3b MepUOAMYECKOTO 3akoHa U llepronnueckoil cucCTeMbI
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTBIX U CJIOKHBIX BEILIECTB [0 FPYIIAM U IEPUOIaM. 3HAYCHHE TEPUOANIECKOTO
3akoHa /[.11. MeHnpaeneena.

XuMHUueckass CBSI3b. Buabl XMMHWYECKOM CBSI3U. KOBaJIEHTHAas, WOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSA3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. DHEPrus U AJMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChII[aEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBs3u. BogoponHas CB3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBUSL.

BajleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTHM aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUYECKUM CTpOeHHEeM (Ha IpuMepe CoeTnHEHHIA
3JIEMEHTOB BTOPOT'O TIEPUO/IA).

[IpencraBiieHre 0 KOMILUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COCIUHEHHH.
[ToHsiTHE O KOOPJAUHAIMOHHOW XUMUH.

BemiectBa  MONEKYISIpHOTO M HEMOJEKYISIPHOTO  CTpPOEHHs.  THIIbI
KPUCTAUTHYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELICCTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CmocoObl BBIpAKEHHUS KOHIIEHTPAIlMM PaCTBOPOB!
MaccoBasi J0JIsl BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelmennsie n
HEHACBILEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuBHAIbHbBIE
HAa3BaHMS OTIAEJIBHBIX IPEACTABUTENIEN HEOPraHUYECKUX BELIECTB.



Knaccudukanusa XuMHUeCKUX peakiuii B HEOPTaHUYECKOW M OpraHuyYecKOn
XUMUHU. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
HHEPrUU MPU XUMHUYECKUX peakiusX. TeniaoBbie 3QPEeKThl XUMUUECKUX PEaKIIU.
TepMOXUMUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMIHBIX (DAKTOPOB.
['oMoreHHbI€ U reTepOreHHble peakuuu. Katanus n katanu3aTtopsl.

OOpatumMble U HeOOpaTUMbIE peakuu. XUMHUYecKoe paBHoBecre. KoHcTanTa
XAMHUYECKOTO paBHOBeCUsA. DaKTOpbI, BIMSIONIME HA IOJOXKEHHE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHUECHTPAMHA BELIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [latense.

Onektponutuyueckas aucconanus. CunbHble W claOble  3JIEKTPOIUTHI.
Crenenp auccounanuu. Cpelna BOJIHBIX PAacTBOPOB. KHUCJIOTHAs, HEUTpabHasi,
nieno4yHas. Bogopoausiii mokazatens (PH) pactBopa. ['mmponms coneit. Peaxiym
MOHHOI0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHCIICHHS.
OkucnuTenb M BOCCTAHOBUTENb. Ilpomecchl OKHUCIEHHST W BOCCTaHOBJICHUS.
Baxueiiliie OKHCIUTENM W BOCCTAaHOBUTENW. MeToa 3JeKTpOHHOro OanaHca.
DNEKTPOJU3 pacTBOPOB U PACILIABOB BEILIECTB.

OKCIepUMEHTAIbHBIE METOJbl H3y4YEHHs BEIIECTB M WX NpPEeBpallCHUMN:
pa3oKEeHHEe TNEPOKCHIAa BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHe
Cpelbl PacTBOPOB C MOMONIBIO WHJMKATOPOB, W3YYCHUE BIMSHUS Pa3TUUHBIX
(GakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIUW M TOJOKECHUE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckast Xumusl.

[Tonoxxenune HeMeTaI0B B [leproauyeckoi cucteMe XMMUYECKUX 2JIEMEHTOB
JI.1. MenneneeBa 1 0COOEHHOCTH CTpPOEHHs MX aTomMoB. Du3nueckue CBOMCTBA
HEMETAJIOB. AJUTOTPOTIHS HEMETA/UIOB (Ha MpuMepe KKCIIopoaa, cepbl, pochopa u
yriaepojaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOMCTBA. PEAKIUU C
METaJJIaMU U HEMETAJJIaMHU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapuabl. TonnuBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenuwe B mpupojie, crnocoObl MoJydeHwus, (pundeckue u
XMMHUYECKHE CBOMCTBA. | alloreHOBOAOPOIbl. BaxkHeWMe KUCIOPOACOACPIKAIIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOTYyYEHUs
rajgoreHoB. [[ppuMeHeHre raJoreHoB U UX COCIMHECHUM.

Kucnopon, o3on. JlabopaTopHble M TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
KUCI0poaa. PU3NUecKue U XUMUYECKHME CBOWCTBA M NMPUMEHEHUE KHCIOpPOAa U
030Ha. OKCUIBI U NEPOKCUBI.



Cepa. HaxoxzaeHnue B HOpUpoAe, CIOCOObI MOJy4YeHUS, (PU3MUECKHE WU
xuMudeckue cBoiictBa. CepoBomopon, cyiabduabl. Okxcun cepoi(lV), okcun
cepoi(VI). CepHucras u cepHast KUCJIOTHI U X coih. OCOOCHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [[puMenenue cepsl 1 €€ COeqMHEHN.

Azor. Haxoxxaenume B mpupofe, CHocoObl MOMydeHUs, (PU3NYECKHE WU
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UYECKUE M
xumudeckue cBoictBa. Dochuasl u dochun. Oxcunbl ¢ocdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yao0peHus.

VYrinepon, HaxoxaeHWe B - NpupoAe. AJJIOTPONMHBIE  MOAM(PHUKAIUH.
dusnueckue W XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcupn yraepoxaa(ll), okcun yriepoma(lV), yronapHas kuciaora u eé
coJid. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpoCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COEIMHEHNUH.

Kpemuuii. Haxoxnenne B mpupojae, cnocoObl MOdydeHHs, (QU3ndeckue u
xumudeckue cBoiictBa. Oxcua kpemuwusi(lV), kpemMHHMEBas KHUCIOTa, CHUIIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHud. CTeKI0, ero nNoJy4eHre, BUIbl CTEKIA.

[lonoxxenne MetaiioB B Ileprnoguyecko cCUCTEME XMMHUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOEHHS JJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHue MeTamioB B OBITY U TEXHUKE.
CruiaBel METAILIOB.

DNEeKTPOXUMHUYECKUN psAl  HanpsbkeHui MertamwioB. OOmme  crnocoObl
HOJIY4ECHUS METaJJIOB: TUAPOMETAILTYPIus, NUPOMETAILTYPIHS,
anekrpometaiutyprus. [lonarue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmertamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 371eMeHTOB. Hatpuii u kanuii: nonyudenue, Gu3n4ecKue 1 XuMUYECKUE
CBOMCTBA, IPUMEHEHUE POCTHIX BEIIECTB U UX COECIMHEHU.

OoOmas xapakrepuctuka metawioB |IA-rpynmer Ileproanyeckoil cucteMsl
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMil: mosydeHue, (U3MYecKue u
XUMUYECKUE CBOMCTBA, MNPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COEAUHEHUHU.
XKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AnroMuHUI: nonydeHue, PU3ndeckrue 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIEeCTBAa W €ro coenvHeHud. Am¢oTepHble CBONCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.



OOmiasi  xapakTepHCTUKa METAUIOB 1oO0O04YHBIX moarpynn  (b-rpyrmm)
[lepuonyueckoi cuCTEMbl XUMUUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHuil. OKCUabl U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u muxpomarsl, UX
OKHCIUTEINbHBIE CBOKMCTBA. [loilyueHne u MpuMEHEHUE XpoMma.

duzryeckrue M XUMUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUH.
Baxnerime coenunenus wmapranna(ll), wmapranua(lV), wapranma(VI) u
maprauna(VIl). [Tepmanranat kanausi, €ro OKUCIATEIbHBIC CBOWCTBA.

dusnueckrue U XUMHAYECKHE CBOMCTBA JKejie3a U ero coenuHeHnii. OKCHUabI,
ruapokcuabl u conu xxenesa(ll) u xemeza(lll). TToaydenue n npuMeHeHue xese3a u
€ro CIUIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coenuHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTMHEHHUIA.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA IIMHKA, TUIPOKCOKOMIUIEKCHI IIMHKa. [I[puMeHeHue
MHKA U €T0 COSIMHEHUH.

DKCIepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUMN:
u3ydeHue oOpaslloB HEMETAIOB, TOpeHHe cepbl, docdopa, xene3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJUIEKIMU «MeTalulbl W CIUIaBbI», B3aUMOJICHCTBUE
IICJOYHBIX U IIEIOYHO3EMENIbHBIX METAIOB ¢ BOJIOW (BO3MOYKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB), B3aMMOJICHCTBUE I[MHKA U KeJie3a C pacTBOPaMU KHCIOT H
nie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUIAPOKCUIOB AOMUHHUS U IHUHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, PElICHUE AKCIEPUMEHTAIbHBIX 3a/1a4 M0 TeMaM
«["anorensr», «Cepa u €€ coemuHeHUs», «A30T u (Hochop U MX COCTUHCHUS,
«MeTaJlibl MIaBHBIX MOATPYIIY», «MeTamuibl HOOOYHBIX HOAIPYIII».

XuMHSA U KU3Hb.

Ponp xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
0 HaYYHBIX METOJIaX MO3HAHUS U METOJIOJIOTUU HAyYHOTO uccienoBanus. Hayunsie
NPUHIUMIIBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHbIE CTIOCOOBI
NOJYYCHHs BRXHEUIIMX BEINECTB (HA MpUMepe MPOU3BOACTBA aMMHaKa, CEPHOM
KHCJIOTHI, MeTaHOoJIa). [IpOMBIIIIJICHHBIE CIIOCOOBI TTOJTyYEHHUST METAJJIOB U CILIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl U €ro mociencTBusA. Poab XumMuu B
o0ecreueHnr YHEPreTUYECKOr 6e30MacHOCTH.

Xumusi W 310poBbe 4esioBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
WCITOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poias XuMun B pa3BUTHN METUITAHBI.

XUMHS THIIA: OCHOBHBIE KOMITOHEHTHI, TIHIIEBbIE 100aBku. Pons xumMun B
obecrieueHny MUIIEBON 0€30MacHOCTH.



Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. I[lpaBuna
0€301acCHOT0 UCIIOIb30BaHUs MPenapaToB OLITOBON XMMHUHU B IOBCETHEBHOM JKU3HHU.

XUMHSL B CTPOUTEIIbCTBE. BAKHEHIIME CTPOUTEIBHBIC MaTepHasibl (LIEMEHT,
0eToH).

XuMHS B CEBCKOM X03sicTBe. OpraHndecKkrie 1 MUHEpaIbHBIC yI0OPECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKJIO, KepaMHKa.
Marepuansl 41 31€KTpOHUKH. HaHOTeXHOIOT U .

Pacuérnpie 3agaun.

Pacué€tbl: mMacchl BemiecTBa Wid 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAcCe WM 00bEMY OJTHOTO U3 YYACTBYIOIINUX B PEAKIIMH BEIIECTB, MACCHI
(0O0BéMa, KoTMUEeCTBa BEIISCTBA) MPOAYKTOB PEAKI[MH, €CIIH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIUU, €CIIH OHO
M3 BEUIECTB JAaHO B BHUJE pACTBOpa C OMNPEACIEHHOM MAacCOBOW JOJIEN
PacTBOPEHHOIO BEMIECTBA, MACCOBOU JIOJIM ¥ MOJIIPHOM KOHLIEHTPALIMK BELIECTBA B
pacTBOpE, JOJIM BbIXO/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanuzanmst  MeXNpEeaMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmeH U
Heopranndeckom xumuu B 11 kiiacce ocylIecTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
00X €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHATHH, MPUHATHIX B OTIEIHHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
Teopwsl, 3aKOH, aHAIW3, CUHTE3, KiIacCu(PUKaIus, MePUOAUIHOCTh, HAOIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, WU30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI YPOBEHD, BELIECTRBO,
Teno, o0BEM, arperaTHOE COCTOSHHME BEIECTBA, WJICAJIbHBIA Tra3, (U3UYECKHE
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPIUSs, Macca.

buonorus: knerka, opranusM, 3KkocucTema, onocdepa, MeTadbonn3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, YKUPBI, YIJIEBOJbI, HYKJICUHOBbIE KHUCIIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MOPOJIbI, MMOJE3HbIE UCKOMAEMBbIE, TOIJIMBO,
pECYPCHL.

TexHoNorus: XUMUYECKasl MPOMBIILIEHHOCTh, METAJLUIYPIUsi, CTPOUTEIbHBIE
MaTepHualbl, CEILCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAsI MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUECKAS MPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEpHUANIOB, AJIEKTPOHHAS
MPOMBIILICHHOCTh, HAHOTEXHOJOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHHM ¢ CHCTEMHO-ACSITEILHOCTHBIM TIOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHUS BBIICICHBI CIEAYIONME COCTABIIIONINE. OCO3HAHHE
00y4JalImUMHUC POCCUHUCKON TpPa)kTaHCKOW HISHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIFHOCTA M CAaMOOTIPE/IEIICHNI0; HATNYUE MOTHBAINH K
00y4eHHI0; TOTOBHOCTb U CIHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS
NPUHATBIMH B OOMIECTBE TNPaBWJIAaMH W HOPMaMHd IIOBEJCHUS, HAJIUIHC
IPABOCO3HAHUS, IKOJOTUIECKOU KYIbTYPBI; CIIOCOOHOCTh CTABUTH LIEJH M CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTPAKAOT
c(OpPMHUPOBAHHOCTh ONBITA IO3HABATCIILHOH H MPAKTUYECKOW JIESITeILHOCTH
00yJaromuxcsl B MpoIecce peain3auy 00pa3oBaTeIbHON ASSTSIIbHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTPaXKaroT
c(OpPMHUPOBAHHOCTh OMBITA MO3HABATEIILHON M TMPAKTUYECKOW ACSITEIbHOCTH
oOydJarormuxcsi B MpoIecce peanu3anui 00pa30BaTeIbLHON JCSITEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHMSA

OCO3HaHUs 00YYaIOIIMMHKCS CBOUX KOHCTHUTYIIMOHHBIX TPaB M 00sS3aHHOCTEH,
YBOKEHHUS K 3aKOHY U MPABOTIOPSAKY;

NPEJICTABICHUS O COIMAIBHBIX HOPMax M TPaBHIaX MEKIMIHOCTHBIX
OTHOIIIEHUN B KOJJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU ACSITEILHOCTH IMPH CO3JIAaHUH YISOHBIX
IIPOEKTOB, PEIICHNHY YI€OHBIX 1 TTO3HABATENILHBIX 3324, BHITOJIHEHUU XUMUIECKIX
IKCIIEPUMEHTOB,

CIIOCOOHOCTH TOHWMAaTh M TNPUHUMATh MOTHBBI, HaMEPCHHsI, JIOTUKY H
apryMEHTHI IPYTUX MIPH aHAIM3e Pa3InIHBIX BHJIOB YU4eOHOU JIESITeILHOCTH,

2) NaTPUOTHYECKOTO BOCTINTAHUSI

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY W HAyYHOMY HACJIEIUI0
OTCUSCTBEHHOU XUMUH,

YBOKCHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TCOPUH W IMPAKTUICCKOTO
NPWJIOKEHUS XUMHH, OCO3HAHHSI TOTO, 4YTO JaHHBIE HAyKH €CTh pe3yJbTar
JUIATETHHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX — TTOHMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U IPAKTHKOB,

WHTEpeca 1 MMO3HABATEILHBIX MOTHBOB B MTOJIYYCHUH U ITOCIICIYIOIIEM aHATN3E
UH(POPMAITUH O TIEPEIOBBIX JTOCTIIKEHUSX COBPEMEHHON OTEUECTBCHHON XUMHMU;



3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYaIlUH, CBSI3aHHBIC C XUMHYECKUMU SIBJICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACHh HA MOPaJbHO-HPABCTBECHHBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBHIA
MOCTYTIKOB,

4) popMupOBaAHHSA KYJILTYPHI 310POBbSI:

NOHMMAaHHSA [EHHOCTEH 370pOBOro u 0e30macHOro olpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3WYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOrofieHHsl TMpaBuJl OE30MacHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJIOBOM AEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYAIbHOTO ¥  KOJUIGKTHBHOTO
0€30I1acHOTO MOBEJICHUS B CUTYAIIUIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHMSI MOCIEACTBUN M HEMPUATHS BPEAHBIX MpUBbIUeK (yrnorpeOieHus
aJIKOTOJIs1, HAPKOTHKOB, KypeHHUSI);

5) TpyA0BOT0 BOCIIUTAHUS .

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIeI0BaTEIbCKON
JeSITEIbHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW W  JPYrMX BHIAX
NEeSATeTLHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTHE B PEIICHHM MPAKTUYSCKUX 3aaad
COIMAJILHOW HAIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YUCHHIO MPOPECCHil pa3TuIHOTO pOja, B TOM
qrCcIie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH;

YBOXEHUS K TPYY, JIOASIM TPyAa U pe3yiabTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYAJIbHOW TPACKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpedHOCTEH 00I111eCTBa,

6) IKOJIOrH4eCKOTr0 BOCITUTAHMS:

HKOJIOTUYECKU IEI€CO00Pa3HOr0 OTHOILICHUS K TPHUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHMSI KU3HH Ha 3eMIle;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa S3KOJOTHYECKHX MpoOJieM, BIHSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHOMN U COLIMATIBHOM CpEbl;

OCO3HAHUSI HEOOXOIWMOCTH WCTOJIB30BAHUS JOCTIDKCHHM XUMUU IS
peleHus: BOMPOCOB PaIllMOHAIBHOTO MPUPOIONOIB30BaHNUS;



AKTUBHOTO HENPUATHS JEWCTBUM, NPUHOCAIIMX BpPEA  OKpYKarolleu
OPUPOIHON cpelie, YMEHHS IMPOTrHO3MPOBATh HEOJIAronpUsTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIATh UX;

HaJIM4Yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHUS], SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJOTUU
xemopoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHOMN MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpECTaBICHUS 00 OKPYXaloIleM MUpPE Kak O €JUHCTBE IMPUPOJbI U YETOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
LHABWIN3ALMU. B €€ TYMAHUCTUYECKON HAITPABICHHOCTH Y BaYKHOM POJIM B CO3/JTaHUH
HOBOW 0a3bl MaTepualbHOM KyJIbTYpbl, B pEIICHUU TJIO0ATbHBIX MpoOIIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETUYECKOM, IHUILEBOU U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, O0OECHEYEHUH YCIIOBUN
YCIICITHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOMN JKU3HH KaXKIOTO YeHa 00IIeCTBa,;

€CTECTBEHHO-HAYYHONM TI'PAaMOTHOCTH: TIOHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
noJiy4aeMble 3HaHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHUM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JTAHHBIX C LIETIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKHUE 3HAHUS JUIs
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeCca K NO3HAHUIO, UCCIEN0BATENBCKOMN NESTEIbHOCTH,;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYEHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpoPpecCuoHATIbHON
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE pe3yabTaThl OCBOCHHUSI MPOrpaMMBbI 10 XMMHHU Ha YPOBHE
cpeaHero o0Iero 0opa3oBaHus BKIHOYAIOT:

3HAYMMEIE IS dhopmupoBaHUsI MHUPOBO33PEHUS 00yJaroImMXcsl
MEXKIUCITUTUTHHAPHBIC (MEXKIIPEAMETHBIC) O0IeHayYHbIC TOHSITHS, OTPAXKAFOIIHE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPIHs, SIBJICHHE,
MPOIIECC, CUCTeMa, HAy4YHBIM (haKkT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, NCCIIe0BaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHUE);

YHHBEpCaJIbHbIC y4eOHBbIC JNEHCTBUS (IMO3HABATEIIbHBIC, KOMMYHUKATHBHEIE,

pETyISTHBHBIE), 00ecIeunBaroIme dbopmupoBanue (byHKIIMOHATEHON
I'PaMOTHOCTH U COLIMAJIBHOM KOMITETEHIIMN 00YyYarouxcs;
CIIOCOOHOCTh oOyuaromuxcs UCIIOIb30BaTh OCBOECHHBIE

MEXIUCUUIUIMHAPHBIC, MUPOBO33PEHUECKNE 3HAHHS U yHHBEpPCaJbHbIE y4eOHBIC
JEUCTBUS B II03HABATEIBHOW U COLIMAIIBHOU IPAKTHKE.

MeranpeameTHble pe3yJbTaTbl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4e€OHBIMH  TIO3HABATEJIbHBIMHM, KOMMYHUKATUBHBIMH U  PETrYJISTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30BbI€e JIOTHYECKHE A CTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaThH  MPOOJIEMY,
paccmMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENN JACSATEIbHOCTH, 33/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIBHOCTU C OCTABJICHHBIMHU LIEISIMU;

MCIMOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
BBIJICIIITh XapPaKTEPHbIE MPU3HAKU MOHSATHUM M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIP30BATh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAETbHBIX (DaKTOB U
SIBJICHUM,

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIIECTB H
XUMHYECKUX PEaKIIUil;

YCTAHABIUBATh IMPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTh JIOTHUECKHE pacCyacHus (MHIyKTUBHBbIC, JCAYKTHBHBIC, IIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpHUBaEMBbIX
SIBICHUSX, (DOPMYITHUPOBATH BHIBOIBI M 3aKIIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCIIOIB3YEMbIE B XUMUHU CHUMBOJIMYECKHE
(3HaKOBBIC) MOJIENH, TTPEOOPA30BHIBATH MO/ICIIbHBIE TIPECTABICHUS — XUMUYICCKHUI
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas popMyJsia, ypaBHEHHE XUMHUECKON peaKInu
— MpU pelIeHUH Y4YeOHBIX IMO3HABATEIBHBIX M IMPAKTHYECKUX 3a7ad, MPUMEHSTH



Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTCPHBIX MPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE NeHCTBHS

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peaKkuuit;

(bopMyIMpPOBATh MEJN U 33/1a41 UCCIICTOBAHMS, HCIIOIb30BaTh IOCTABIICHHBIC
U CaMOCTOSATEIBHO C(OPMYJIMPOBAaHHBIC BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUIA;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYEHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOATh 33 XOIOM
mpolrecca, CaMOCTOSITEIIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMYIHpPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIIEIOBAHNS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIETAHHOMN padoTe;

npuoOpeTaTh OIBIT YYCHWYECKOW HCCIACAOBATEIbCKOM H  MPOEKTHOMN
NEATEILHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHIECKUX 3a]1a4, IPUMEHEHHIO Pa3TNIHBIX METO/I0B
MMO3HAHUS.

3) pabora ¢ uHdpopManmeii:

OPHMEHTHUPOBATLCSA B PaA3IUYHBIX MCTOYHHMKAX wHH(opManuu (HaydHO-
MOMyJIsIpHasl JIUTEparypa XUMHUYECKOTO COJCP)KaHMs, CIPABOYHBIC IOCOOMS,
pecypcel MHTepHeTa), aHaIU3UpoBaTh MH(DOPMAIMIO Pa3IMYHBIX BUIOB U (hopm
MIPEICTABIICHHUS, KPUTUYECKU OIICHUBATh eé JI0OCTOBEPHOCTh n
HEMTPOTUBOPEUNBOCTH,

(bOpMyIMpPOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHBIE METOJBI MPU TIOUCKE U
oToope wuHOpMaMKM, HEOOXOAUMOM Il BBIMOJHEHHUS Y4eOHBIX 3ajad
OIIPENIENIEHHOIO TUIIA;

npuoOpeTaTh OMBIT KCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUYHBIX TTIOMCKOBBIX CUCTEM,;

CaMOCTOSITEIbHO  BBIOMpAaTh  ONTUMAaJIbHYIO  (GOpMYy  MpeACTaBICHHUS
uHbopMaiuu (cxemsl, rpaduKH, AUarpaMMbl, TaOIHUIIBI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA IIPH PAbOTE C XUMUYECKON
uHpOpMAITUEH: NMPUMEHITh MEXKIpeAMeTHbIE (PU3NISCKUe U MaTeMaTHYCCKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00peBHATYPhI, HOMEHKIIATYPY;

HCIIOJb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAJHOCTH.

KoMMyHHKATHBHBIE YHHBepPcaibHble yueOHbIe 1eliCTBUSA:



3a]1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYXK1aeMOl TeMbI B X0JI€ JUAJIOTa W/ WH
JMCKYCCHUH, BBICKa3bIBaTh UlieH, (DOPMYITUPOBATH CBOU MPEI0OKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEJIOKEHHOM 3a/1auH;

BBICTYIIAaTh C MpE3CHTAIMEH pe3yIbTaTOB IT03HABATCIBHOW JCATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH IPH BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peaau3alui y9eOHOTO MPOEKTa, U (POPMYIHPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAaHUN IyTEM COTIACOBAHMS ITO3HUIIMHA B
X0J1e 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOKO ITO3HABATEIBHYIO
NEATENbHOCTh, OIpenensas €€ Lend W 3a4add, KOHTPOJMPOBaTh MU IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJJTHEHUM Y4YE€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMs HOBBIX 3HAHUHI O
BEILIECTBAX U XMMUYECKUX PEAKLUAX;

OCYLIECTBIATH CaMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaau3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XMMUU Ha yIriyOJa€éHHOM
YPOBHE Ha YPOBHE CPEHET0 O0IIero 00pa30BaHus BKIIOYAIOT CIEMPUUECKUE IS
yueOHOoro npeamera «XUMHs» HAyYHbIE 3HAHUS, YMEHUS U CIOCOObI JEHCTBHI 1O
OCBOECHMIO, UHTEPIIPETAUMU U MPeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH MO
MOJyYEHUIO HOBOTO 3HAaHUS W TMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTYyalUsX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHEN. B
nporpaMme II0 XMMHMHM DPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 110 T0JaM
WU3Y4YCHHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHHMS Kypca «OpraHuuyeckas XUMUSI»
OTpaXaror:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O MECTE W 3HAYCHUH OPTraHWYECKON
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B 00EClEeYEHUU YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, SIHEPreTHUECKON U
MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3/IaHUM HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHHKOB DHEPIUH, B o0ecrieueHnn palMOHAIBHOTO
IPUPOJIONIOIb30BaHUsl, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpbl
YeJI0OBEKA, a TAK)KE IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJTHOU Cpene;

BIIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATal0IIHE TOHATUS — XUMUYECKUN 3JIEMEHT, aToOM, PO U JIEKTPOHHAs
obojouka aroma, S-, P-, d-aToMHBIE OpOWTAM, OCHOBHOE M BO30YXKIEHHOE
COCTOSHUSI aTOMa, THOpUAM3alMs aTOMHBIX OpOWTajiei, HOH, MOJIEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUs, XUMHUYECKas CBS3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (QyHKIMOHAIbHAS
Tpymnna, pamukai, CTpyKTypHble (Gopmynbl (pa3BEpHyThIe, COKpaIlEHHEIE,
CKEJICTHbIC), HM30MEpHUsl CTPYKTYpHAas W TPOCTPAHCTBEHHas (reomMerpuyeckas,
ONTUYECKAast), H30MEpPHI, TOMOJIOTUYECKHU Psil, TOMOJIOTH, YTJIEBOJIOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHs,, MOHOMED, MOJMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJSIDHBIE COCAVHEHUS; TEOPHUH, 3aKOHBI
(mepuoguueckuii 3akoH J[. M. MenneneeBa, TeOpus CTPOCHHS OPraHHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
¥ TpEBpalleHHs] DJHEPruM TPU XUMHUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH,
CHMBOJINYECKUHN SI3bIK XMMHH, MUPOBO33PEHUYECKHAE 3HAHMSA, JIEKALIME B OCHOBE
IIOHUMAaHUS IPUYNHHOCTY U CUCTEMHOCTH XMMUYECKUX SIBJICHUH; IPEJCTABICHUS O
MEXaHU3MaX XUMUYECKHX pPEakUHUd, TEPMOJAMHAMMYECKUX M KHUHETHYECKHX
3aKOHOMEPHOCTSAX UX NIPOTEKAHMs], O B3AMMHOM BJIIMSIHUM ATOMOB U I'PYIIIT aTOMOB B
MoJieKynax (MHIYKTUBHBIM W Me30MepHbI 3¢ ¢ekTsl, opueHTanTsl | u Il pona);
dakTonornueckue CBEAEHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHHH U O€30macHOM
UCIOJIb30BaHUU BAaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U NPAKTUYECKOU
JESTEIIbHOCTH YEJIOBEKA, OOIMX HAYyYHBIX IPUHIIMIIAX XUMUYECKOTO IPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOCTBA METAHOIA, IEPEPAOOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHUI: BBIABISATH XapaKTepHbIE MPU3HAKU TMOHITHIH,
YCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAaHUU COCTaBA, CTPOCHUS U CBOMCTB OPraHU4ECKUX COCUHEHUN;

c(OpMHUPOBAHHOCTb YMEHUH!

UCITI0JIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUJII COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHMYECKUX
BEILECTB;

COCTABJISITh YPAaBHEHUs XUMUYECKUX PEAKIMM U PaCKpbIBaTh MX CYIIHOCTH!
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH  IMOCPEACTBOM  COCTABJICHUSA
JIEKTPOHHOI'O 0OajlaHca 3TUX peakluil, peakluil HOHHOIo OOMeHa MyTEM
COCTaBJIEHUS MX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;



U3rOTaBIMBATH MOJICITH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPAINH
UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHI. yCTaHABIWBATh MPUHAAICKHOCTh HM3YYCHHBIX
OPTaHWYECKUX BEMIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEHHOMY
KJaccy/Tpynme COeIWHEHWH, JaBaTh MM Ha3BaHHWS 110 CHCTEMAaTHYCCKOU
Homenknarype (IUPAC) u nmpuBOIUTh TPUBHAIBHBIC HA3BaHHS JIS OTIACIIBHBIX
NpeCTaBUTENIeH OPraHMYECKUX BEIISCTB (ITUIICH, alleTHJICH, TOJIYOJI, TIIMIICPHH,
ATWJICHTJINKOb, (eHos, (OopMambIeTHl, aneTaabJeTul, aleToOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAsS, OJICMHOBAs, MaJbMUTUHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaibTo3a, (PPyKTO3a, aHWIWH, TUBUHWI, W30IMPEH, XJIOPOIPEH,
CTHPOJI U APYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEICNATh BHJ XUMHUYECKOH CBSI3U B
OpPTaHMYECKHUX COCTUHEHHUSIX (KOBaJCHTHAs W HOHHAs CBs3b, G- W T-CBS3b,
BOJIOPOIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TMPHUMEHSITHh TIOJOXKEHUS TEOPHUH CTPOCHHUS
opraanueckux BemecTB A. M. byTiepoBa /st 00bsSCHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS;

c(hOopMUPOBAHHOCTh YMEHUI XapaKTePU30BaTh COCTAB, CTPOEHUE, (DU3UIECKUE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH Pa3IMYHBIX KJIACCOB
OpPTaHMYECKUX BEIIECTB. aJIKaHOB, [IMKJIOAIIKAHOB, AIKEHOB, aJKaJNCHOB, AJIKIHOB,
apOMaTHUYECKHUX YTJIEBOJOPOJIOB, CIHPTOB, AJbJETHIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUNW M aAMHUHOB,
AMUHOKHCIIOT,  O€JNKOB, yrieBojoB (MOHO-, JH- W  IOJINCAXapHUOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HUMH  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIHA C HWCIOJIb30BAHUEM CTPYKTYpPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUUYECKUX COSTUHEHUH OT
KPaTHOCTHU U THIIA KOBAJICHTHOH CBSI3M (G- U TT-CBSI3H), B3AUMHOT'O BJIMSIHUS aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
coIpbst (He(Th, MPUPOTHBIN ra3, yroib), CIIOCOOBI €T0 MePepadOTKHU U MPAKTHYECKOES
IPUMEHEHUE TIPOIYKTOB MEpepadOTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHMHA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMS — HAOJIOICHUH, U3MEPEHUHU, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaTbHOM ¥ MBICIICHHOM) W YMEHHSI IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTH YMEHUS TPUMEHSATH OCHOBHBIC OTICPAITMH MBICITUTEIIBHON
NEATETPHOCTH — aHAIW3 W CHUHTE3, CpaBHEHHE, 0000IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHUs CBOMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBA3b XUMUYECKUX 3HAHUU C
NOHATUSMU M TPEJCTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jie€ OCO3HAHHOIO NOHMMAaHUS CYIIHOCTH MATEpUaJIbHOTO E€JUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHUYeCKOM XUMHUU JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOJIUTH PACUETHI IO XUMUUYECKUM (HOpMyJiaM
U YpaBHEHUSAM XHUMUYECKUX PEAKIMH C HCTHOJIb30BAaHUEM (U3MUECKUX BEITUYMUH
(Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOUIMX BEHIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Pacy€Tbl MO HAXOXKACHUIO XUMHUYECKON (OopMyIbl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IIIOTHOCTU T'a3000pa3HbIX BEIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHAIM3UPOBATh U OIICHUBATD
C TO3UUUNA  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOICTBEHHOM JIEATENTLHOCTH YEJIOBEKA, CBSI3aHHOM C mepepabOoTKON BEIleCTB,
UCITI0JIb30BATh MOJYUYEHHbIE 3HAHUS JJI1 IPUHATUS TPAMOTHBIX pelIeHUN mpodieM
B CUTyallUsX, CBSI3aHHbBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATH W MPOBOAUTH
XUMUYECKHI OSKCIIEPUMEHT (MOJIyueHHEe M H3Y4YCHHE CBOKMCTB OpraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKLUMU YTIJIEBOJOPOJOB pAa3JIMUHBIX KIACCOB U
KHMCJIOPOACOEPKAIUX OPraHUYECKUX BEIIECTB, PELICHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 IO PACIO3HABAHHUIO OPTaHUYECKUX BEIIECTB) C COOJIOIEHUEM TMPaBUII
Oe3omacHOro oOpalleHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 000pPYAOBaHUEM,
dbopMynaMpoBaTh 1ENb HCCIEAOBAHMS, MPEACTABIATH B Pa3IMYHON (popme
pe3yJbTaThl SKCIEPUMEHTA, AaHATU3UPOBATH U OLIEHUBATh UX TOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI:

co0roAaTh MpaBHUia 3KOJOTHYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATENBHOCTH B LEISAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYXKAIOILIEH
MPUPOIHON CPEIbl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSA;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JACHCTBHS HA IKUBBIE OPraHU3MBI
ONPEACTEHHBIX OPraHUYECKUX BEUIECTB, NOHUMasi cMbIch nokaszaress [1/1K;

aHAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOLIEHUSI PUCK-TI0JIb3a,

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH IlI€JICHANIPABICHHBIM TOUCK
XUMHYECKOW MH(POPMAIINY B PA3IMIHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAyIHAS
JAUTEpaTypa, CpeaCTBa MaccoBoi nHpopmaruu, IHTepHET U Ipyrue), KpUTHIECKH
aHAJIM3UPOBATh XUMUYECKYI0 HH(OpMaIHIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUH C TIOCTaBJIECHHOW y4eOHOM 3a1aueii.



11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudeckas
XUMUSI» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TPEICTABIICHUN: O MATEpUATHLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUU NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECTIEYEHUU YCTONYMBOTO
pa3BUTHsI, B pEUIEHUHU MPOOJIEM SKOJOTHMYECKON, DHEPreTUUeCKON M MHUIIECBOM
0€30MacHOCTH, B Pa3BUTUU MEJULIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEUEHUW PAIMOHATBHOTO MPHUPOJIOMOIL30BAHMS, B
GbopMHpPOBAaHUM MHPOBO33PEHHUS W OOIIeH KyJIbTyphl UYEJOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO M IPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIArAIOIIUE MOHATHS — XUMUUECKUI 3JIEMEHT, aTOM, SIPO aTOMa, H30TOIIBI,
SJIGKTPOHHAsE 000J04YKa aTtoma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE H
BO30YXKIEHHOE COCTOSIHHMS aToMa, TUOpUAM3alMs aTOMHBIX OpOUTAJIeH, HOH,
MOJIEKYJIa, BaJEHTHOCTh, D3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHHUS,
XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKasi, BOJOPOIHA),
KpUCTANIMYECKAs] PEIIETKA, XHUMHUYECKas peakius, pacTBOp, HJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTUYECKAs AUCCOLMAIUA, CTEIEeHb JIHUCCOIMALIVH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUUYECKON peakiyu, CKOPOCTh XUMUYECKON PEaKINU, XUMHUUYECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (TCOPHS SJIECKTPOJUTHUSCKON JTHCCOIHAIINH, EPHOINICCKIIA
3akoH J[.11. Menneneesa, 3aKkOH COXpaHEHUSI MAaCChl BELIECTB, 3AKOH COXPAaHEHUS U
MPEBpAIICHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIHUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUHN S3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JI€KAIIUE B OCHOBE TOHUMAHUSI IPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJIPHOM M HAJIMOJICKYJISIPHOM YpPOBHSX;
MPEJCTABICHUSI O MEXaHU3MaxX XUMHUUYECKHX pEaKIUi, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKaHUs, 0 XMMHYECKOM PaBHOBECHH,
pacTBOpax W JUCIEPCHBIX CHCTEMax; (PaKTOJIOTMYECKHUE CBEIIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30MacHOM UCIOJIb30BAaHUU BOXKHEUIIINX HEOPTAaHUYECKHUX
BEIIECTB B OBITY W MPAKTHUUYECKON JAEATEILHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MIPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA,;

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATh XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUKM HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHUI;



c(OpPMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY MJIs
cocrtaBieHuss (OpMyJl BELIECTB W YpPaBHEHUH XMMHMUYECKHUX  PEaKIM,
cuctemarnueckyio HomeHKIaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTACIIBHBIX
BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHUSI OTIPEENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIAMHEHHSX, BUJ XUMHUUECKOW CBs3HM (KOBaJCHTHAs,
WOHHAs, MeETaJUIMYecKasi, BOJOPOJAHAs), TUI KPHCTAUIMYECKOH PEIIETKH
KOHKPETHOTO BEILIECTBA,

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BHJIa XMMHYECKOM CBSI3M W TUNA KPUCTAUIMYECKOM pEMIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(OpMUPOBAHHOCTh YMEHMM: KJIACCU(PUIIMPOBAThH. HEOPraHUUECKHUE BEIIECTBA
10 UX COCTaBYy, XUMUYECKHE PEAKIIMH 110 Pa3IMIHBIM IpU3HAKaM (YUCITy U COCTaBY
pearupyromux BEIIECTB, TEIJIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO CTENeHeH
OKHCJICHUSI DJEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aTopa U JpyrHe);
CaMOCTOSITEJIBHO BBIOMpPAaTh OCHOBaHUS U KPUTEpUU JUIs  Kiaccu(UKaLUU
U3Yy4aceMbIX BEIIECTB U XMMUYECKUX PEAKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa /.
N. MeHnaeneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3HPYIOUTYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTUUYECKYIO (DYHKIUHY;

c(OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaThb DSJIEKTPOHHOE CTPOECHUE
aTOMOB M MOHOB XHMHYECKUX OJJIEMEHTOB INEPBOrO—YETBEPTOIO IEPHOIOB
Ilepnogmueckonn  cucremsl .M.  MenneneeBa,  uUCnosib3ys  MHOHATHSA
«IHEPreTUYECKHE YPOBHUY», «IHEPTETHUYECKHE MOIypOBHH», «S-, P-, 0-aTOMHBIE
opOUTaNN», «OCHOBHOE M BO30YKIEHHOE HHEPreTHUUECKUE COCTOSIHUSI aTroma»,
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUs CBOWMCTB XMMHUYECKHX 3JEMEHTOB M MX
coeauHeHnd mno mnepuomaMm U rpynmnaMm llepumommueckom cucremsr [l U.
MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB JIEMEHTOB HA OCHOBE CTPOCHMS UX
AJIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~ YMEHHIA: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKJYy HEOPraHMYECKHMM BEIECTBAMU C
IIOMOUIBIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(OpPMUPOBAHHOCTh YMEHHUSI PacKpblBaTh CYIIHOCTb. OKHCIUTEJIBHO-
BOCCTAHOBUTENBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
THX peakUui; peakuuid MOHHOro oOMeHa MyTEM COCTaBIEHHUS WX MOJHBIX U
COKpAIEHHBIX  HOHHBIX  yPAaBHEHMM,  pEakUuyd  TUOPOJIN3a;  pEaKUuu
KOMILTeKCO0Opa3zoBanus (Ha MpuMepe THIPOKCOKOMITICKCOB IIMHKA W AJTFOMUHUS);



c(OpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUH ¢ y4€TOM HX DHEPreTHUECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHHUS CKOPOCTH XHMHYECKOH pEaKIMH B 3aBHCHUMOCTH OT pPa3jHMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS MO/ BIUSHUEM
BHENTHHUX Bo3zeicTBuil (mpuamm Jle [llarense);

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHWMUYECKHUE PEaKIIHH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJIYYSHHS CEpPHOW KHCIIOTHI, aMMHaKa,
oOle Hay4dHble TNPUHIUIB XUMHYECKUX TPOU3BOJCTB; 1€71€CO000pa3HOCTh
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHUS PUCK-TIONB3A,;

c(OpPMHUPOBAHHOCTh BJIAQJICHUS CHCTEMOW 3HAaHUH O MeEToJaX HAyIHOTO
MO3HAHUS SIBICHUNA TPHUPOABI — HaAONOJIEHUE, H3MEPEHHEe, MO/JICITUPOBaHHE,
IKCIEPUMEHT (peabHBI M MBICIICHHBIN), UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHsSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM UCCIIEJOBAaHUH BEIIECTB
U ISl OOBSCHEHUS XUMHUYECKHX SIBJICHHUW, HMEIOIIUX MECTO B MPHUPOJE,
PAKTHYECKOH JEeITeTbHOCTH YeJIOBEKA U B IIOBCETHEBHOM KU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHMSI BBISBISTh B3aUMOCBSI3b XMMHUYECKUX 3HAHUHU C
MNOHATUSAMU U TPEACTABICHUSMU IPYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0os1ee 0OCO3HAHHOTO TOHUMaHUsI MaTEPUaIHLHOTO €UHCTBA MUPA,

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHI: C HCIIOJIB30BAHUEM
HNOHATUNA «MaccoBasi J10JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAs KOHLIEHTpALUs»,
MAacchl BEIECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00BEMY OFHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIIOBOrO 3¢ ¢ekra
peaxkuy; 3Hau€HUs BOJOPOJHOTO IMOKa3aTess PacTBOPOB KHUCIOT M IIEeNOouYed ¢
U3BECTHOM CTEMEHBI0 IUCCOIMAIMK; Macchl (00BEMa, KOJMYECTBA BEIECTBA)
NPOAYKTa PEaKIH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
ONpPEeIEHHON MacCOBOM J0Jel PaCTBOPEHHOIO BEIIECTBA MJIM JaHO B M30BITKE
(nMeeT mpuMecH); JOIH BBIXO/IA MPOYKTA PEAKINU; OObEMHBIX OTHOIIICHUH ra30B,;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUTAHUPOBATh W TMPOBOAMTH
XMUMUYECKHI  SKCIepuMeHT  (pOBeJCHWE  peakiuil  HMOHHOrO  oOMeHa,
MOJITBEPK/ICHUE KA4eCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEIECTB, OMPEICIICHIE
CpeIbl pPacTBOPOB BELIECTB C MOMOUIbI0 HMHIWKATOPOB, H3yYEHUE BIMSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKIuH, pelIeHHe
OKCIEPUMEHTAIbHBIX 3adad 1Mo TemaM «Mertamie» u  «HemeTamie») ¢
COOJIIOZICHHEM TpaBWJI 0€30MaCHOTO OOpAIeHHsI C BEIIeCTBAMHU U JIA0OPATOPHBIM
o0opynoBaHueM, POPMYIUPOBATH II€JIb UCCIEAOBAHUS, IPEICTABISATH B PA3IUYHON
dopMe  pe3ynbTaThl  AKCHEPUMEHTA, AaHAJIM3UpPOBaTh U  OIEHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOJII0/IaTh MpaBUIa MOJIH30BAHUSI XUMUUECKOM
nocyiol W JabopaTopHBIM 00OpyAOBaHHWEM, OOpallleHUusl C BEIIeCTBAaMH B
COOTBETCTBUU C HMHCTPYKIMSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB, DKOJOTHYECKH IIeJIeCO00pPa3HOTO TOBEJACHUS B OBITY W TPYAOBOU
JESATENPHOCTH B LEISAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOAHON
cpenbl W JOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATh OMNACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA >KUBBIC OPraHU3Mbl OINPECIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHKMMAas cMbIci nokazarens 11/1K;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKOH WH(OPMAIIUU B Pa3IMYHbIX HCTOYHUKAX (Hay4YHAsl H y4eOHO-HAyqIHAS
JUTEepaTypa, CpeacTBa MaccoBoi uHbopMaluu, HTepHET U Apyrue), KpUTHUECKH
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMaIIHIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUH C MMOCTABJICHHOH yueOHOI 3a1aueil.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHnoBaHue pa3esioB H TeM (mudpoBbie)
n/n NPOrpaMmbl Bcero Koutpoapupie  Mpaxruueckue o0pa3oBaTejbHbIe
padoThI padoThI pecypes:
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OpraHu4YecKuX coequHeHuil A. M. 8
byrneposa
Hroro mo pazaeny 8
Paznen 2. YrieBonopoabl
51 [IpenenbHbIE YTIEBOIOPOIBI — aJKaHBI, 5
[UKIIOATKAHbI
99 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 14 1
aJIKaIUCHBI, AJTKIHBI
2.3 ApomaTHuYeCcKue YTIeBOAOPOIbI (apEeHbI) 8
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
nepepaboTka
2.5 ["anoreHnpon3BOIHbBIE YTIIEBOIOPOAOB 4 1
Hroro mo pazaeny 35
Pazaen 3. Kuciopoacoaepskamye oprannyeckue coeinHeHns
3.1 Cruptel. deHon 11 1




KapOoHWIIbHBIE COCAMHEHUS: alTbACTUIBI U
3.2 keToHbl. KapOoHOoBBIE KUCIOTHL. ClI0KHBIE 21
a¢upsl. XKupsr
3.3 VriaeBoasl 9

Hroro no pazneny 41

Pasznen 4. A3oTcoaep:kamme opraHudeckne coeTMHeHUus

4.1 ‘ AMUHBL. AMUHOKHCIIOTHI. benku 12

Utoro no pazneny 12

Pa3nes 5. BoicokoMoJIeKyJISIpHBIE COeIMHEHUSI

51 ‘ BricokoMonekynsipHble COSTMHEHUS 6

Utoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3ae/ioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTuyeckue (uncpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMUIECKUX 9
anemenToB /I. 1. Menaeneera
Crtpoenue BemiecTBa. MHOTOOOpasue
1.2 P m P 11 1
BEIIIECTB
13 XUMHYECKUE PEaKIIH 19 1 3
Hroro mo pazaeny 39
Pa3nen 2. Heopranuyeckasi Xumusi
2.1 ‘ Hemeramnbl 31 1
2.2 ‘ MerTais 23
Hroro mo pazaeny 54
Pa3nen 3. XuMus u Ku3Hb
31 Meto/1bl TO3HAHUS B XUMUHU. XUMUS U 9
' KH3Hb
Utoro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O MHOTO00pa3uu
OpraHNYEeCKUX COCTUHEHUH

KoaunuyecTBo 4acoB

KonTposbHble

Bcero
padoThI

IpakTnyeckue
padoThI

Jlara
U3ydeHu s

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

DNEeKTPOHHOE CTPOEHUE aTOMa yriiepo/ia
(ocHOBHOE M BO30YKIEHHOE COCTOSIHUA).
BasnenTHBIE BO3MOKHOCTU aTOMa

yriepoaa

XuUMHUECKas CBSI3b B OPraHUYECKUX
coeIMHEeHMSIX. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3H, CITIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHUs: OPraHNYECKUX
coenquHenunii A. M. Byrieposa

Bunbl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbBIE

3¢ PEeKTHI B MOJIEKyJIaX OPTaHUYECKUX
COCIMHEHHUH

HpeI[CTaBJ'ICHI/IC (6] KJ'IaCCI/I(bI/IKaI_[I/II/I n

CHCTEMaTHUYeCKasi HOMEHKIIaTypa
(IJUPAC) oprann4ecKkux BEIIECTB




Knaccudukamms peakiuii B
OpraHN4YeCKON XUMHUH

Cucrematusanus 1 0000IIIeHIE 3HAHUN
10 TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001mas
¢dbopmyrna, HOMEHKJIAaTypa u U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

11

12

13

14

dusznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaXO)KI[eHI/Ie AJIKaHOB B IIpUPOAC.
Crioco0b1 MOJIYYCHUA U IPUMCHCHUC
aJIKaHOB

[uknoankansl: oomiast popmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHS M XUMHUYECKHX CBOMCTB,
CIIOCOOBI TIOJTYYCHHUS ¥ IPUMEHEHUE

Pemenne pacu€THbIX 3a1a4 HA
OIpeJIeJIEHUE MOJIEKYIIPHON (OpPMYJIBI
OpPraHUYECKOT0 BEIIECTBA IO MaCCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOSALINX B
ero cocras. Cucrematusanus u
00001IeHre 3HaHUH 110 TeMe

AJKEHBI: TOMOJIOTHUECKU psijl, o01as
¢dbopMyIa, HOMEHKIIaTypa, YEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEPHs
AJIKEHOB




duszndeckre ¥ XUMHUUECKIE CBOMCTBA

15 ankeHoB. [IpaBuino MapkoBHHKOBa

16 CriocoObl osTyyeHus 1 IpUMEHEHNe
aJIKEHOB
[IpakTuueckas padora Ne 1 mo teme

17 "[lony4yeHue 3TUIEHA U U3yUYEHUE €TO
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 OTIpeJIeIeHUe MOJIEKYIISIPHON (POPMYIIBI
OpPraHUYECKOTO BEIIECTBA
AnKanueHsl: CONpsKEHHBIE,

19 M30JIMPOBAaHHbIE, KyMYJIHPOBAHHBIE.
OcoOEeHHOCTH DIIEKTPOHHOTO CTPOCHHS

20 XUMHUYECKUE CBOICTBA CONMPSIKEHHBIX
JIMEHOB

21 CriocoObl MosTy4eHus: ¥ IpUMEHEHUE
aJIKaJInE€HOB
AJNKHUHBI: TOMOJIOTUYECKUH psil, 001as

29 ¢bopMyna, HOMEHKIATYypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢du3nveckne CBONCTBA

23 XUMHYEeCKHE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakliy HA TPOMHYIO
CBSI3b

o5 CriocoObl osTyyeHHs 1 IpUMEHEHNE
QJIKUHOB

26 Pemenue 3aa4: pacy€Tsl 10 ypaBHEHUIO

XHUMHYSCKOHN pe€aKnuun




27

28

29

Cucrematusanusa 1 0000IIIeHIE 3HAHUI
110 TEME

ApEHBI: TOMOJIOTHYECKUI Psifl, 00IIIast
dbopMyIna, HOMEHKIIaTypa. DINEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH3ol1a ¥ ToIyoJa, ux pu3nIecKue
CBOICTBa

XUMHUUYeCcKre CBOMCTBA ApCHOB. pCaKIIUU
3aMCIICHUA

30

XHUMHYECKHE CBOMCTBA aPEHOB. PEAKLIUU
IIPUCOECIUHEHM S, OKUCIIEHHE TOMOJIOTOB
OeH3oma

31

32

33

OcCo0EHHOCTA XMMUYECKUX CBOMCTB
CTHpOJIa

Pemenne pacuéTHpIX 3a7a4 Ha
ornpeeNeHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIEeCTBA

CriocoObl 1oJTy4eHus: U IPUMEHEHUE
apeHoB

34

35

36

['eneTndeckast CBSI3b MEXKIY Pa3TUIYHBIMU
KJIacCaMM YIJIEBOJIOPOOB

Pacuétel no ypaBHEHUSIM XUMHUYECKUX
peakuuii. Cuctemarusaius u 06001eHne
3HAHUI MO TeMe

[Tpupoanstii ra3. [lomytHbie HEDTAHBIE
ra3bl

37

KameHHBIi1 yroib 1 IPOIyKThI €70
nepepadboTKu




38

39

Hedth 1 ciocoOsI €€ nepepaboTKy.
[IpumeHeHne MpoayKTOB MepepadoTKH
HepTH

['eHeTHuecKas CBSI3b MEXKIY pa3IMuYHBIMU
KJIacCaM¥ YTJIEBOJIOPOJIOB

40

["aoreHONpOU3BOIHBIE YTIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEaKIINU
3aMeIlleHus rajoreHa

41

42

43

JeiicTBue menouei Ha
rajoreHnpou3BoIHbIE. B3anmoneiictere
JIMTaJIOTC€HAIIKAHOB C MarHUEM U [IUHKOM

Cucremaru3zaius u 0000IIeHNe 3HAHUN
o pazzaeny " YrieBoaopoIbl

KontponbHas paboTa mo teme
mn n
YrieBoaopoibl

44

HpeHeHBHBIe OJHOATOMHBIC CHI/IpTBI:
TOMOJIOTHUYECKUH psil, oOmrast hopmyna,
CTPOCHHE MOJICKYJI, U30MEpHS,
HOMEHKJIATypa, KiacCU(pUKaIIus,
¢busnueckre CBOMCTBA

45

46

47

XHUMHYECKHE CBOMCTBA ITPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

Crioco0b1 MOJIYYCHUA U IPUMCHCHUC
OAHOATOMHBIX CIIMPTOB

[IpocTeie 3¢upbl: HOMEHKIIATypa U
n30MepHsi, 0COOEHHOCTH (PUBUUYECKUX U
XUMHYECKHUX CBOMCTB




hdHOFO&TONHHJCCHHpTH:BTHHCHFHHKOHB

48 U TJIMLEPHH, UX PU3UIECKUE U
XMMHYECKHE CBOMCTBA

49 CriocoOsl MosTydeHus: U IpUMeHEeHUe
MHOTOaTOMHBIX CITUPTOB
@DEHOJI: CTPOCHUE MOJIEKYIIBI,

50 ¢dusnueckue cBoicTBa. TOKCUIHOCTH
¢dbenona

51 XuMuueckue cBoiicTBa (heHoa

59 CriocoOsl MosTydeHus U IpUMeHEHUe
¢dbeHona
[TpakTuyeckas pabora Ne 2. Pemenue

53 HKCIEPUMEHTATBHBIX 33124 110 TeMe
"CrnupThl 1 peHOTBI"

54 CucremaTu3aius 1 0000IIeHHE 3HAHUN
o TeMe
ANbaETHABl M KETOHBI. 3JIEKTPOHHOE

55 CTpOeHHE KapOOHUILHOU TPy,
rOMOJIOTHYECKHE Psifibl, 001mas hopMmyia,
M30MepHsl 1 HOMEHKJIaTypa

56 Anbaeruabl U KeTOHBI: (PU3NYECKUE
CBOWMCTBA; peaKkIuu MPUCOEINHEHUS

57 Peakiium okucieHus 1 KayeCTBEHHBIE
peaKIfy albJeTU0B U KETOHOB

58 CriocoOsl MoJTydeHus albIeTHI0B U

KCTOHOB




59

60

OHOOCHOBHBIC MpeielIbHbIC KAapOOHOBBIE
KHCIIOTBI, 0COOEHHOCTHU CTPOCHUS HX
MOJICKYT

W3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue CBOMCTBa

61

XHUMHYECKHE CBOMCTBA ITPEACIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

OcobeHHOCTH CBOMCTB MypaBbUHOU
KUCJIOTBL. MHOT000Opa3ne KapOOHOBBIX
KHCJIOT

Oco6eHHOCTH CBONCTB: HEMPEIEIIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
TUKApOOHOBBIX, THPOKCHUKAPOOHOBBIX
kuciaot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

[TonsiTHe O MPON3BOTHBIX KapOOHOBBIX
KHCIIOT

CriocoObl 1oJTy4eHus: U IPUMEHEHUE
KapOOHOBBIX KHCIIOT

66

67

68

CrnosxxHbie 3(hUPBI: TOMOJIOTHYECKUN PSITI,
obmast popmyra, U30MepHs U
HOMEHKJIaTypa

dusnueckue U XUMUYECKHE CBOMCTBA
3¢upoB

Penrenue pacu€THbIX 3a71a4: MO
YpaBHEHHIO XUMHUECKOW PEeaKInu, Ha
OIIpeJIeIICHUE MOJICKYIISIPHON (OPMYIIBI
OpPTraHUYeCKOTO BEIIeCTBA




69

70

71

[TpakTrueckas padota Ne 3. Perenue
HKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Kap6onoBbie kucinoTsl. CloxHbIE
s¢upsr”

Xwupsr: crpoeHue, pU3NIECKUe U
XMUMHAYECKHE CBOMCTBA (THIPOIIH3)

OcoOeHHOCTH CBOWCTB JKUPOB,

COJIEp>KaIINX OCTaTKH HEpeleIbHbIX
KHUPHBIX KUCTOT. JKupsl B mpupoie

72

Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHUCIOT, X Moromiee nericreue. Ilondarue
O CUHTETHYECKHX MOIOIIHMX CPEJICTBAX
(CMCQO)

73

74

75

I'eneTnueckas CBsi3b YIiI€BOJIOPOJIOB U
KHCIOPOACOAEPKAIINUX OPTaHMYECKIX
BEIIIECTB

Pacuétel no ypaBHEHUSIM XUMHUYECKUX
peakuuii

Cucrematusanusa 1 0000IIIeHIE 3HAHUI
10 TEME

76

OO01mmas XxapakTeprcTHKa YTIEBOIOB U
KkiaccuuKanus yrieBooB (MOHO-, IU- U
MOJIMCaXapUIbl)

7

78

Monocaxapupl: (pu3MdecKrue CBOMCTBA U
HAXO0XJICHHUE B IPUPOJIE

[IpuMeHeHue roKo3bl, €€ 3HaUYeHUE B
KU3HEESITEIIbHOCTU OpraHu3ma




79

80

81

Jlucaxapuibl: caxapo3a, MajabTo3a U
nakro3a. Haxoxnenue B npupone u
IIPUMEHEHHE JUCaXapyuioB

Honncaxapnm,l: CTPOCHHUC
MaKpOMOJICKYJI, Q)HSI/I‘IGCKI/IG n
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHEC

[TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX

82

83

84

Pemenne pacueTHsIxX 3a1a4 Ha
OIIpEeEIIEHUE JI0JIA BBIXOAA MIPOLYKTa
peakuuu OT TEOPETUYECKH BO3MOKHOTO

Cucremaru3zanus 1 00001eHne 3HaHnH
0 pazaeny
KonTponbHas padota no teme

"Kucnopoacoaepxaiiyie opraHuuecKue
coeqruHeHus"

85

AMUHEL K1accu(uKaIms, CTpoeHUE
MOJIeKYI1, 001as popmyIia, H3oMepus,
HOMEHKJIaTypa ¥ (pU3HUECKUE CBOMCTBA

86

87

88

XUMHUUYecKre CBOMCTBA aJ'II/I(l)aTI/I‘ICCKI/IX
AMHWHOB

AnnnuH. CTPOCHUC aHUJINHA,
0COOEHHOCTH XUMHUYECKUX CBOMCTB
dHUWJINHAa

CriocoObl MosTy4eHus: U IPUMEHEHUE
anmu(aTHIecKuX aMUHOB

89

AMHWHOKHUCIIOTBI: HOMEHKJIATypa U
nzomepusi, pu3ndecKue CBOMCTBA.




90

OTI[eJ'IBHLIC npeaACTaBUTCIIN O~
AMHWHOKHCIIOT

XUMHUUYeCcKre CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOe 3HaUeHUE aMUHOKHCIIOT.
CuHTe3 1 THAPOJIN3 IICIITHAOB

91

Benku xak mpupoHbIe TOTUMEPH,
CTPYKTYpHI O€JIKOB

92

93

XUMHUECKHUE CBOMCTBA OEIKOB
A3oTcoepsKaline reTepOMKINIECKHE

COCANHCHHMUA. HYKJ'ICI/IHOBBIe KUCJIOTHI.
COCTaB, CTPOCHHUC U ouojgoruyeckas PpOJib

94

IIpakTuueckas padora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 10 TEME
"A30TCoIep)KaIue OpraHnIeCcKue
coearHeHus"

95

IIpakTuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3aa4 110 TeEME
"PacriozHaBaHne OpraHMYECcKUx
coeaqruHeHui"

96

97

98

KonTponbHas padota no teme
"A3oTcoaepKalue OpraHnyecKre
COETUHEHUS

OCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
MCTOABI UX CUHTE3a —IIOJIMMCPU3alUA U
MIOJTMKOHICHCAITUS

[Tnactmaccel. YTunuszanus u nepepadboTka
IUIaCTHKA




DnacToMepbl: HaTypaJbHbIN

%9 CUHTETUYECKHE KaydyKu. Pe3una L
BosokHa: HaTypanbHble, HICKYCCTBEHHBIE,

100 cuntetnyeckue. [lommmepnr 1
CIEeLMaIbHOTO Ha3HAYEeHUs
[TpakTuyeckas pabora Ne 6. Perenue

101 JKCIIEPUMEHTANIBHBIX 3a/a4 110 TeEME 1
"Pacno3znaBanue miactMacc ¥ BOJOKOH"
O06o0mIeHne U cUCTeMaTU3aIUs

102 M3Y4YEHHOI0 MaTepuaia 1o Teme 1
"BpicOKOMOJIEKYIIpHBIE COETUHEHUS

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoJsmmuecTBo yacos DJIEeKTPOHHbBIE
Ne ara u¢pposbie
n/m Tema ypoka Bcero Konrpoanusie  Ipakruteckue fllsyqennﬂ :)Iﬁl;l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1
XUMHYECKUU 371EMEHT. M30TO1bI
9 CrtpoeHue 31eKTPOHHBIX 000JI0YEeK aTOMOB, 1
KBaHTOBBIC UKCIIa
3 Krnaccudukanus XuMHuecKUX 3J1IEMEHTOB 1
(s-, p-, d-, f-amemenTsI)
4 Pacnipenenenue 351€KTpOHOB 110 ATOMHBIM 1
opouTasamM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DIeKTpOOTPULIATETbHOCTh
Ilepnonnueckuit 3axoH u [lepnoanueckas
7 cucTeMa XMMHU4YeCKuXx annemeHToB /. . 1
MeneneeBa, CBsI3b C COBPEMEHHOM
TEOPHUEI CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTHIX U CJIOKHBIX BEIECTB M0
rpyniaM U nepuoaam




10

11

Cucrematusanuus 1 0000IIIeHIE 3HAHUN 110
TEME

Buaw xumudeckoii cBsa3u. MexaHN3MBI
00pa3oBaHMs KOBAJCHTHOU CBSI3H.
Bonopoanas cBsizb. MexMoneKynspHbie
B3aHMMOJICHCTBHUSA

BanenTHOCTH U BaJIeHTHBIE BO3MOXKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPHI
MOJIEKYJT C UX TE€OMETPHUYECKIM CTPOCHUEM

12

13

14

15

[IpencraBneHus: 0 KOMIUIEKCHBIX
COEJIMHEHMSIX : COCTaB U HOMEHKJIATypa

BemectBa MOeKynspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIb
KPUCTAIJINYECKUX PELIETOK U CBOMCTBA
BELIECTB

[ToHsiTHE O IUCTIEPCHBIX CHCTEMAX.
[IpencraBieHne o KOJIOUTHBIX pacTBOPAx
HcTuHHBIE pPaCTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapats

16

17

18

CriocoObl BbIpaK€HUS! KOHIIEHTPALUU
pacTBOpOB

Pemenue 3a1a4 ¢ nCnoib30BaHUEM
MOHATUH ""MaccoBas 0751 paCTBOPEHHOTO

BelecTra", 'MoJIsipHasi KOHIIEHTpALUs'

Knaccudukanus u HoMeHKIIaTypa
HEOPraHMYECKUX BEIIECTB




19

20

21

22

Cucrematusanuus 1 0000IIIeHIE 3HAHUN 110
TEME

KontponbHas padota mo temam "CtpoeHue
atoma. [lepuoanueckuii 3aKOoH 1
[lepuoanueckas cucteMa XUMUYECKUX

" 1

anemenToB J[. . Menpaeneera"”, "CtpoeHue
BemecTBa. MHOTooOpa3ue BemecTs"”

Knaccudukamnus XuMrHaecKux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUH.
3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIUIX

TernoBbie 3 (HEeKTh XUMHUUECKUX PEAKIIHA.
TepMoxumuueckrue ypaBHEHUs

23

24

25

Boruucienust mo ypaBHEHUSIM XUMHUYECKUX
peakiuii 1 TePMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUUYECKOM peakiinu, eé
3aBHCHMOCTH OT PA3IMYHBIX (PaKTOPOB.
Karanms u katanuzaropsl

I'omorennsie n TCTCPOTCHHBIC PCAKIINHN

26

[IpakTuueckas padora Ne 1 o teme
"BrusiHue pa3nu4HbIX (aKTOPOB HA
CKOPOCTb XUMUYECKOH peakuu'

27

28

OOpaTumbie ¥ HEOOPATUMEBIE PEAKIIHH.
XUMHUYECKOE PaBHOBECUE
[TpakTrueckas pabota Ne 2 o Teme
"BnusHue pa3audyHbIX GaKTOPOB Ha
MOJIOKECHHE XUMUYECKOTO PAaBHOBECHS"




BHCKTpOHI/ITI/I‘ICCKaﬂ Aucconunanus.

29 CunbHble U crabble AMeKTpoauThl. CTeneHb
JIACCOLMAI[AN
Honnoe npoussenenue Bobpl. Cpeaa

30 BOJIHBIX PacTBOPOB. BomopoaHbIii
nokasarens (PH) pactBopa

31 I'maponus coneit. Peakuuu, mpoTekaroue
B PacTBOpax AJICKTPOJIUTOB
[TpakTuyeckas pabora Ne 3 o Teme

32 "XuMHUYeCKne peakiui B pacTBOpax
3EKTPOJIUTOB"
OKHUCIUTETBHO-BOCCTAHOBUTEIBHBIE

33 peakiuu. BaxxHeWme OKUCIUTENN U
BOCCTaHOBUTEIIN

34 Merto 351eKTpOHHOTO (3JEKTOHHO-
HOHHOT0) OajaHca

35 DIEKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36 Pemmenue 3a1a4 pa3IndHbIX THITOB

37 Pemmenue 3a1a4 pa3IndHbIX THIIOB

38 CucreMaru3anus u 0000IIeHHE 3HAHUI 110
Teme ' XUMHUUYeCKHe peakiuu'

39 KonTposbHas padoTa 1mo Teme
"XUMUYECKHE PEAKIIUH"
IlonoxeHre HEMETAIOB B

40 [Teproauaeckoii cUCTEME XUMHUYECKHIX

anemenToB JI. . MengeneeBa u




41

0COOEHHOCTH CTPOSHHUS UX aTOMOB.
dusznyeckue CBOIICTBAa HEMETAIIOB

AJoTpOIUs HeMeTaIoB (Ha mpuMepe
KHCJIOpoa, cepbl, hochopa u yriaeposa)

42

43

44

45

Bogopon: nonyuenue, pusndeckue u
XUMHYECKHE cBOMCTBA. [ 'uipuIbl

["anoreHsl: HaXOXKJCHUE B IPUPOIE,
CTIOCOOBI OTYYEHHUs, PUIUIECKUE U
XMMHYECKHE CBOMCTBA

l"anorenoBonoponabl. Baxknelme
KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
rajJloreHoB

JlabGopaTopHbIie u MPOMBIIIIICHHBIS

CITOCOOBI MOJIYYCHUA I'aJIOTCHOB.
HpI/IMeHeHI/Ie TaJJOr¢HoB U UX COCI[I/IHeHI/Iﬁ

46

IIpakTuueckas padora Ne 4. Pemenue
SKCIIEPUMEHTAIBHBIX 3aa4 110 TeEME
"T"anorensr”

47

48
49

Kucnopona: naboparopHsie u
IMPOMBIIIJICHHBIC CIIOCOOBI IMMOJIYUCHUA,
(du3nUecKre U XUMUYIECKUE CBONCTBA.
O30H. [IpumMeHeHne KUCI0poia U 030HA
OKcubl ¥ NEPOKCHIBI

Pemenue 3aa4 pa3jInuYHbIX TUIIOB

50

51

Cepa: HaxOXXJICHHE B MPUPOJIC, CITOCOOBI
HOJIy‘IeHI/ISI, (1)I/I3I/I‘-I€CKI/IG U XUMHYCCKUC
CBOWCTBA

CepoBonopo, cyabhuabl




52

53

Kucnopopaconepkaiiye cCoeIMHEHUS CEPHI.
Oco0eHHOCTH CBOWCTB CEPHOU KHCIIOTHI
[TpakTrueckas padota Ne 5. Permenue
IKCIIEPUMEHTAIBHBIX 3a71a4 1o TeMe "Cepa
U €€ coequHeHus"

54

A3BOT: HaX0X/IEHUE B IIPUPOJIE, CIIOCOOBI
MOJTy4eHUsl, PU3HUECKUE U XUMUICCKUE
CBOMCTBA. AMMUAK, HUTPHUIBI

55

56

57

Kucnoponaconepsxaiue cCoeJMHEHHS a30Ta.
OCOOEHHOCTH CBOMCTB a30THOM KHMCIIOTHI
[IpuMeHeHne a30Ta U €ro COeAMHEHU.
A3oTHBIE yIOOpEHUS

docdop: HaxXOXKAEHUE B IPUPO/IE,
CHOCOOBI MOMy4YeHUs, PUINYECKUE U
XUMHUYeCcKue cBoricTBa. Dochuibl u

dbochun

58

Oxcunst hocdopa, pochopconepxarire
kucaoThl. Comu pochopHOIt KUCTOTHI

59

60

61

[Tpumenenue Gpochopa U ero CoeTMHEHHIA.
dochopHbie yI0OpeHHS

[Tpaktrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 33124 10 TeMe "A30T
u hochop u ux coeTMHEHUS"

Yraepoa: HaX0XKJICHUE B IIPUPOJE,
AIUTOTPOTTHBIE MOIU(DUKAIIUY; PU3UUECKUE
Y XUMUYECKHE CBONCTBA, TPUMEHEHHE

62

Oxcun yriepoaa(ll), oxcua yriepona(lV),
YroJIbHast KUCI0Ta U €€ COJIU




63

Pemenne 3a/lav pa3JIMYHbIX TUIIOB

KpemHuii: Haxo1eHue B IPUPOJE,

64 CHOCOOBI MOTy4YeHUs!, PUINYECKUE U
XUMHYECKHE CBOMCTBA

65 Oxcup kpemuns(lV), kpeMHHEBast KMCIIOTA,
CYJTHKATBI

66 [IprMeHeHne KpeMHUS U €T0 COeTMHEHUH.
CrekJto, €ro moJiydeHue, BUIBI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 CucremaTu3aiys ¥ 0000IICHHE 3HAHUN TT0
teme "Hemeramibr"

69 KonTponbHas pabota no teme
"Hemeramnsr"

70 AHanu3 pe3yabTaToOB KOHTPOJIbHON
paboTHI, KOPPEKITUS OMNOOK
ITonoxenne Meramuios B [lepuoanyeckoin

71 CUCTEME XMMHYECKHX JIIEMEHTOB.
OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB

79 Ob6mue ¢puznyeckue cBOMCTBa METAIJIOB.
[TpuMeHEeHHE METAIIIIOB B OBITY M TEXHUKE

73 Cnnasel MetaiioB. Kopposust metasnioB

74 Pemrenne 3aia4 pasiaM4HbIX TUIIOB
DJIEKTPOXUMHUYECKUH Psijl HANTPSHKEHUI

75 MeTaioB. O61IMe crocoObl MOMyueHus
METaJIJIOB

76 OO0mmas xapakrepucTuka Mmetamion |A-

T'pYIIIBI HepHOHquCKOﬁ CHUCTCMBbI
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XMMHYECKUX 3JIeMEHTOB. HaTpuii u kanuii:
noJrydeHue, PU3nIecKue i XUMHUICCKHE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB
¥ UX COCIUHECHUMN

O6mras xapakrepuctuka metayioB HA-
rpynisl [leppoauyeckoit cuctemsl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u
KaIIBIIUI: TIoNTyueHue, pu3udeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

78

79

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

AnroMuHuUil: ony4yenue, pusndeckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE

80

AMpoTepHBIE CBOIICTBA OKCHIA U
THJIPOKCUIA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI ATFOMUHHS, UX
IpUMEHEHHE

81

82

83

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

[TpakTrueckas padota Ne 7. Permenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTaisl TJIaBHBIX MOATPYI

OO01mas xapakTepuCTHKa METaJNIOB
no6ouHbIX moarpymn (b-rpyrm)
[TeproqrUeCcKOi CHCTEMBI XMMUYECKUX
3JIEMEHTOB

84

dusznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa U €ro COeIMHEHUM, UX TPUMECHEHUE




85

86

87

Baxnerinme coeMHEHNs Maprasiia.
[lepmanraHaT Kajausi, €ro OKUCIUTEIbHBIC
CBOICTBa

dusndeckre ¥ XMMHUUECKIE CBOMCTBA
xenes3a u ero coennHeHuil. [lonydenue n
MPUMEHEHHUE CIUIABOB Keje3a

duznyeckre 1 XUMHUUECKHE CBOMCTBA METH
U €€ COCIMHEHUM, UX TPUMEHEHUE

88

89

90

dusnueckue 1 XUMUYECKHUE CBOMCTBA
[IMHKA U €r0 COEAUHEHH, NX IIPUMEHECHHE.
I'mapOKCOKOMILIEKCHI IMHKA

[TpakTrueckas padota Ne 8. Permenue
HKCIIEPUMEHTAIBHBIX 33124 110 TEME
"Mertanbl MOOOYHBIX MOATPYIH'

Pemenne 3a/lav pa3JIMYHbIX TUIIOB

91

O06001IEHYE ¥ CUCTEMATU3ALIUS
M3Y4EHHOT'0 MaTepuasa 1o TeMe
"MeTamisr"

92

93

KontponbHas padota mo teme "Metaiisr"

AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN
paboTHI, KOPPEKITUS OMHNOOK

94

Poins xuMun B obecrieueHIH yCTOMYUBOTO
pa3BuTus 4yenoBeuecTsa. [lonsaTue o
Hay4HBIX METOJIaX UCCIICIOBAHNS BELIECTB

95

Hayunsle mpuHIUIIBI OpraHu3aluu
XUMHYECKOTO MPOU3BOJICTBA.
[TpombliIeHHBIE CTTOCOOBI TOTYYSHUS
Ba)KHEUIIINX BEIIECTB




Xumuaeckoe 3arps3HCHUC Oprx(anmeﬁ

% CpeIlbl ¥ €T0 TOCIIECTBUS 1

97 XUMHS U 310pPOBbE YEIOBEKA. 1
JlexapcTBeHHBIE CpeCcTBa

98 Xumud iy, Poib XxumMuu B o0ecieueHun 1
MUIIEBON O€30MMaCHOCTH

99 KocmeTrnueckue u napromepHbie 1
cpeacTBa. beiToBas xumMus
XuMUs B CTPOUTENLCTBE. BaxkHeliue

100 CTPOUTENbHbIE U KOHCTPYKIIMOHHBIE 1
Marepuabl

101 XuUMUs B CETBCKOM XO35MCTBE. 1
Opranuueckre 1 MUHEpaJIbHbIE y100peHus
CucremaTu3aius 1 0000IIeHHE 3HAHUN 1O

102 1
TeMme

OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2023-10-11T14:05:44+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ЭКОДОЛЬЕ" ОРЕНБУРГСКОГО РАЙОНА




