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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpPEHEro 001ero oopa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepabHON 00pa30BaTEIBLHON MTPOrpaMMBbI cpeaHero oo1iero oopazoBanuss(DPOI
COO), mpencrapneHHbix B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c yuérom Konuenuuu mnpemnojaBaHus y4eOHOTO IpeaMera
«Xumus» B o0pa3oBaTelbHBIX opraHm3anusx Poccuiickori  ®enepanuu,
pealn3yIoMX OCHOBHbIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHHN
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U hepeHITMPOBAHHOTO,
npoduiabHOro OOyuYeHHUs, MPU3BAHO OOECIeuuTh 001e00pa3oBaTeNbHYI0 U
OOILEKYJIBTYPHYIO TMOJTOTOBKY BBIIIYCKHUKOB IIKOJIbI, HEOOXOJUMYIO IS
ajanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOIKEHUS OOyUEeHHS B OpraHM3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBISICTCS] OJTHON M3 NPUOPUTETHBIX AUCIUTLINH.

B nmporpamme no XumMuu Ha3HAuYC€HHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  MHTEPHPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIEJIeH, COJIepKaHuUsl,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWU K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETEIBLCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpod obecreynuBaer
NOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CcTpaTeruu
0o0Oy4eHus, BOCHUTAHUS M Pa3BUTHs 00yUaIOIUXCsl CPEACTBAMH IpeaIMeETa,
U3y4aeMOro B paMKaxX KOHKPETHOTO POduIIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
onpeeseHue: TPUHIIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MmaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (POPMUPOBAHMIO COAEPIKATEIHLHOW OCHOBBI
KOHTPOJII M OIEHKHM 00pa30oBaTeNIbHBIX JOCTHKEHHM OO0yYarommxcs B
paMKax HTOrOBOWM arrectaliud B (OpME EAUHOTO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Tporpamma asis yriyOaEHHOTO U3YYCHUST XHMUH:



e YCTAaHaBIMBAET MHBAPHMAHTHOE MPEIMETHOE COJAEpkKaHHE, 00s3aTEIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieii, mnpeaycMaTpuBaeT
pacnpeneneHue W CTPYKTYPHUPOBAaHHME €ro I0 KJaccaM, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e JAET MPUMEPHOE pacIipeiesieHne y4eOHOro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
U3YYEHHUS OTEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHS y4eOHOTO
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,
METanpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
coJiepKaHUs IpeIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpasoBanus. 3a mpeeIaMu yCTAaHOBICHHON MTPOTpaMMOi TT0 XUMHH 00s3aTEIHbHON
(MHBapuMaHTHOW) COCTaBIAIOIICH COAEpKaHHUS y4eOHOro mpeameTra «XUMHUD»
0CTa€TCs BOBMOXKHOCTh BEIOOpA €ro BApUAaTHBHOM COCTABIIAIOIIEH, KOTOpas J0JKHA
ONPEEIATHCSA B COOTBETCTBUU C HAPABICHUEM KOHKPETHOTO NMpousisi 00ydeHHsl.

B cootBercTBUM ¢ KoOHueNnTyaidbHbIMU moJoxeHusMu DPI'OC COO o
Ha3HAYeHUH NPEIMETOB 0a30BOro u yriayOJIEHHOrOo YpOBHEH B CHCTEME
mudpepeHIUpoBaHHOTO OOYYEHHsSI Ha YPOBHE CPEIHEr0o OO0IIero oO0pa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO U3Yy4YEHHUsI HaNpaBleH Ha pealld3aluio
PEEMCTBEHHOCTH € MOCIEAYIOIIUM ATAIOM MOIYYeHHUS] XUMUYECKOT0 00pa30BaHus
B paMKax M3Y4YCHHUsS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alMIX CpeIHEro mpodeccnoHalbHOTO 00pa30BaHMUs.
B aTo1 cBsA3M n3ydeHue npeaMera « XUMHUs OPUEHTUPOBAHO IPEUMYILECTBEHHO HA
pacuipeHre ©u yriayOJeHue TEOpEeTUYECKOM U TMPAKTHUECKOW MOJATOTOBKH
oOyyJarouuxcsi, BHIOpaBIIMX ONpeneNEHHbIN nMpoduias 00ydeHHs, B TOM YHCIIE C
NEPCIIEKTUBON  TMOCIEAYIOMIEro MOJIYYeHHs] XMMHYECKOTO 0Opa3oBaHUS B
opraHmM3anusax MnpodeccuoHanbHOro oOpa3zoBanus. Hapsanmy c 3TuM, B cBete
tpeboBannii @PI'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (erepanbHOU
00pa3oBaTeNbHON IPOrpaMMbl CPETHETO 00I1IeT0 00pa30BaHus U3YUYEHHUE TIpeMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCHUTAHUS U COLUAIBHOTO
pa3BuTHs OOydamImuxcs, Ha (QOopMUpPOBaHUE Yy HHUX OOIIEHHTEIUICKTYaJIbHbBIX



YMEHHMM, YMEHHUI pallMOHAIN3alui y4eOHOro Tpyaa M OOOOMIEHHBIX CHOCOOOB
JESTEIIbHOCTH, UMEIOLTUX MEXIUCIUIIIMHAPHBINA, HAAPEAMETHBIN XapaKTep.

CocTaBngomuMu mpeaMera «XUMUsS» Ha YpOBHE YriayOJIEHHOTO M3y4YeHUs
ABIIAIOTCSL YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun moaxoA0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3ali COACpPXKaHUS 3TUX KypCOB B MporpaMMe MO XHMHH 32 OCHOBY
npuHATH oJioxkerust @I'OC COO o paznuausix 6a30BOTo U yriayOJa&éHHOTO ypOBHEH
U3yYCHUS TIpeIMeTa.

OcHoBy cozepxkaHus KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCKass XHMHS» COCTABJISIET COBOKYMHOCTh IMPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCAIIUXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeameTa. DTa CHUCTEMa
3HAHMM MOJy4aeT ONpPENEIEHHOE TEOPETUUYECKOE JIONMOJHEHHE, IO3BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJIBIINN 00BHEM (haKTOJIOrMYECKOI0 MaTepuala.
Tak, Ha yrinyOJa€HHOM ypOBHE HM3ydeHHMs TpeameTa olOecreueHa BO3MOXKHOCTb
3HAYUTENIBHOTO yBEIUYEHUS 00bEMA 3HAHUHN 0 XUMUYECKUX DJIEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIyOIeHUs MPEeACTaBICHUI O CTPOCHUU
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMUYECKOW KWHETUKA M TEPMOIMHAMUKH.
N3ydenne mnepuogudeckoro 3axkoHa u I[lepuogudeckold CHCTEMBI XUMHYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX
O CTPOCHHMM aToMa. XHUMHUYECKass CBSI3b OOBSICHSIETCA C TOYKH 3pEHHUs
SHEPreTUUECKUX U3MEHEHUH Npu € 00pa30BaHUM U Pa3pYIICHUH, a TAK)KE C TOUKU
3peHUs] MeXaHU3MOB €€ oOpa3zoBaHus. M3yueHue TUIIOB peakuuid JOMOJHSAETCA
dbopMHpOBaHUEM TPENCTAaBICHUA 00 3JIEKTPOXMMHUUYECKHX Mpoueccax u
3JIEKTPOJIN3E PacIsIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu npu
PacCMOTPEHHH PEaKIMOHHOM CHOCOOHOCTH COEAMHEHUH ynemnsieTcs ocoloe
BHHUMAaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaYeHNE UMEET TO, YTO Ha COJICPKAHHUE KyPCOB XUMUHU YTIITyOJIEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep IOTOJHEHWW K OOIIell cucTteMe MpPEeIMETHBIX 3HAHHMN )
OKa3blBAIOT BIIMSIHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep, B COJIEp’KaHUU
npeaMeTa sl KIIaCCOB XUMMKO-(U3UYECKOro nmpoduiis 00JIbIIoe 3HaAYeHUE OyAyT
UMETh 3JIEMEHTHI yueOHOro MaTepuaa 1o oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4yae akLEHT OyJIeT chelaH Ha OOUIHOCTh METOAOB IMO3HAHUA,
OOIIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B PU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPHUS
(MoJiekyIIsipHast Teopust B PU3HUKE), 3aKOHBI COXPAHEHUSI MACChl M DHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOIN3a, IPEJICTABICHUS O CTPOESHUH BEIIECTB U JPYTOE.



B TO xe BpeMs B coAep)KaHMM IpeaMeTa Uil KJIAcCOB XHWMHKO-
ouonoruueckoro npoduis OoNbIIUi yIAenbHBIN BeCc OyleT UMETh OpraHUYecKas
xumus. B aTom ciydae mpenocTaBiseTcs BO3MOXKHOCTh JIJIs1 00Jiee 00CTOATEIHLHOTO
PAcCCMOTPEHMS] XUMUYECKON OpraHu3alMy KJIETKU KaK OMOJIOTMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTHI, KaK
JUNUABL, OEIKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. IIpu aTom 3HaHus 0
COCTaBE U CBOKCTBAX MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPIAHMYECKUX BELIECTB
CIIy’)kKaT OCHOBOHM Il M3Y4YE€HHs! CYLUIHOCTH MpPOILECCOB (POTOCHMHTE3a, AbIXaHUS,
MUILIEBAPECHMUS.

B nnane ¢QopmupoBaHus OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [MO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUW HW3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpeIMETaMy, BXOISIIMMH B COCTaB
npeaMeTHbIX oOnacTeil «EcTecTBeHHO-HayuyHblE NpenMeTv», «MaTtemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpaTypar.

[Tpu u3yuenuu yueOHOTo npeameTa « XuMus» Ha yriTyOJIEHHOM yPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeHero obmiero oopazoBanus (Ha 6a30BOM ypPOBHE),
3a/lauyeil MepBOCTEIEHHOM 3HAYMMOCTH SIBIIsA€TCS (DOPMUPOBAHME OCHOB HAyKU
XUMUH KaK 00JIacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NeATEIbHOCTU
YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pemenne 3ton 3agaum Ha
yIIyONE€HHOM YpOBHE HW3YYEHMsI MpeaMeTa MpeArojiaraeT peaju3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TpPEACTABICHUI: O MaTepPUATLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX M MTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  PEIICHUH  MpoOJeM
AKOJIOTUYECKOMN, SHEPreTUYECKOM U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreYeHny PalMoOHAIBHOTO MPHUPOIONOIb30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbl UY€IOBEKa, a TaKXKe SKOJIOTMYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpee;

e OCBOCHME CHCTEMBl 3HAHUW, JIEKAIIMX B OCHOBE XHUMHYECKOH
COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
IIOHSATHM, 3aKOHOB W TEOPUHM XUMHUH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHHMH BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIIMX
HAyYHBIX PUHLXAINAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBanme y oOydJaronmxcs OCO3HAaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN 71 OOBSICHEHUS
KITIIOYEBBIX HAEH U MpoOJeM COBPEMEHHOW XHUMHUU, OIS OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJIECHUN, UMEIOLINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHUEH, TPOTrHO3UPOBAHMUS,
aHaJln3a U OL[EHKHU C MO3UIINI 3KOJOTHYECKON 6€30IacHOCTH MOCEACTBUMA
OBITOBOM M MPOU3BOJCTBEHHOM IEATEIBHOCTH 4YEJIOBEKa, CBS3aHHON C
XUMHUYECKUM MTPOU3BOICTBOM, UCIIOJIB30BAHUEM U ITepePaOOTKOM BEIIECTB;
yriayOJieHue NpecTaBIeHUN 0 HayYHbIX METOAaX MO3HAHUs1, HEOOXOIUMBIX
JUIsL TPUOOpETEeHUs] YMEHUW OPHUEHTHUPOBATHCSI B MHpE BEIIECTB U
OOBSCHCHHS] XMMHYECKUX SBJICHUHN, HWMEIONUX MECTO B TPHUPOIE, B
MIPAKTUYECKOM JEATENBHOCTH U TOBCEHEBHOM KU3HMU.

B mnnane peanuzanuy NEepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
(YHKUIMH LIEJTOCTHOM CHUCTEMbI CpeJHEero o0Iero oopa3oBaHHs NMPU W3YYEHUH
npenMera  «XuMus» Ha  YrUIyOJNEHHOM ypoBHE 0COOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKUE LIENU U 33/1a4H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKIAJAHBIX HMCCIEIOBAaHUNM B XUMUM, (POpPMUPOBaAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYECHHMIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHUIO  HAa  OCHOBE  YCBOECHUSA
00111e4YeI0BEYECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIUVIEKTYAJIbHbIX U TBOPUYECKHUX
crocoOHOCTe oOywaromuxcsi, (HOpMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO YCHENTHOMN NMPpo(deCCHOHAIBHON 1 OOIIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBbI0O M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpOBaHUE yYMEHUN W HABBIKOB Pa3yMHOTO MPUPOOTIOIL30BAHMS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
TMIOJIE3HOU SKOJIOTUYECKOM JIESITEIIbHOCTH.

OO1ee unciIo 9acoB, MPEAYCMOTPEHHBIX IJIsl U3yUeHUsT XUMHUU Ha YTITyOJIeHHOM
ypOBHE cpeaHero odiiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HEJIEO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKONM XMMMH.

[TpenmMeT 1 3HaUEHUE OPraHUYECKONW XUMHUH, IPEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCIUHEHUN.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpPraHMYECKUX COEAMHEHUAX. TUIbl THOpUIN3aLUY aTOMHBIX OpOUTaIel yriepoaa.
Mexanu3mbl  00pa30BaHMsS KOBAJEHTHOM CBsi3U (OOMEHHBII M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAsA U TpoiHas cBA3b. CrOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOOHOM panukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIsipHble M CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHas,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IPOCTPaHCTBEHHAS.
OneKTpoHHBIE A3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHNH (MHAYKTUBHBIN U
Me30MEpPHBII 3P PEKTHI).

[IpencraBienne o kinaccupukauuum opraHndeckux BeulecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarundyeckas
HOMeHKIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHOCTH U KJIacCU(PHKAIMS OpPraHUYECKUuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILECTB U MaTepUaiaMH Ha UX OCHOBE,
OMBITHI [0 NPEBPALLIEHUIO OPTaHUYECKUX BELIECTB IIPU HArpeBaHUU (IUIABIICHUE,
oOyraMBaHUE M TOPEHHE), KOHCTPYHPOBAHHME MOJENEH MOJIEKYJl OpraHUYEeCKHX
BEILECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIAaTypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHYECKUE CBOMCTBA aJKAHOB: PEAKUWHM 3aMEUICHHS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, IUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXAaHU3ME PEAKINN paJUKaIbHOIO 3aMENICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS Y XUMUYECKUX CBOMCTB MaIbIX (IIMKJIOMPOIIaH, IMKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, MUKJIOTEKCaH) IUKI0ATKaHOB. CIIOCOOBI MOTYYeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, odmias (Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYII AJIKEHOB, SP>-TUOPUIM3a1IHs
aTOMHBIX OpOuTajeil yriaepona, 6- U m-cBa3u. CTpyKTypHas U reoMeTpuyueckas
(uuc-tpaHc-) uzomepus. OU3nyeckue CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHHE NpPH JIBOMHOW CBSA3M,
noauMepusanuu 1 okucieHus. IlpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakuun
Ha JABOWHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U TPUMEHEHNE AJTKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONpspKEHHBIC, U30JUPOBAHHBIC,
Kymyaupoganusie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuszanust ConpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U IPUMEHEHUE aIKaUEHOB.

Anxunbl. ["'oMonmoruueckuii psifi aTKUHOB, 001Ias GpopMyIia, HOMEHKIATypa U
nU30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIUU IPUCOCAUHEHUS, TUMEPU3ALINHI U TPUMEPHU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHbIe peakiiuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOMYyYEeHHS W IPUMEHEHUE
AJKUHOB.

ApomaTudecKkue YrieBoJOpoabl (apeHsbl). ['oMolorMuecKkuil psi apeHoB,
obmas ¢hopmysa, HOMEHKJIATYpa U U30MEpHs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOMCTBA O0EH30J1a M €r0 TOMOJIOTOB: PEAKIINK 3aMEIICHUS B OCH30JIBHOM KOJIBIIE U
YIJIEBOJOPOJHOM PAJMKAIIEC, PEAKUUHU IPUCOCIUHEHHUS, OKUCICHHE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUMCTB cTupota. [lomumepusanus ctuposnaa. CrocoObl OIyYCHHS U
MIPUMEHECHUE APOMATHYECKUX YTIIEBOI0POIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl ero nepepadbotku. CrnocoOsl nepepadboTku HeTH:



MEPErOHKa, KPEKUHT (TEPMUYECKUM, KATATUTHYECKUH), pUGOPMUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPO/IOB.

DJIEKTPOHHOE CTPOECHUE TaJOrCHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMELICHUs] TajJoreHa Ha TUAPOKCOTPYNIYy, HUTPOTPYyIIly, LHAHOTPYNIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWENOUd. B3auMoOaelCTBHE IUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[lonsatue 0 METAJTIOOPTaHUYECKUX COEUHEHHUSIX. Hcnonp3oBaHue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaKkluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYyrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICHCTBUE AallETUJICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHUE
yIaepoia ¥ BOAOPO/1a B OPraHMYECKUX BELIECTBAX, OJIyUEHHUE STUIICHA U U3yUYECHHE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ Kosutekiusmu «HedpTe» u «Yromby, ¢ obpasnamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
rajoreHNpPOU3BOAHBIX YTIIEBOJIOPOIOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[Ipenenpubie ogHOaTOMHBIE COUPTHl. CTpoeHUE MOJIEKY]l (HAa MOpUMEpPE
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue CcBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CIHUPTOB. BomopomHbie CBS3M MEXKIAYy MOJIEKYJIAMH CIIUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUMUHM 3aMENICHUs, JerujpaTallid, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIIOTAMH.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JlelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOKCTBA: PEAKIIMM 3aMEILICHHS, B3AUMOJAECHCTBUE C OPTAHUYECKUMU U
HEOPraHUYECKUMU KUCIIOTAMH, KAYECTBEHHAs! PEAKIIMsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MEXaHU3Me peaKIMil HyKIeo(UIHLHOrO 3aMelieHus. JleficTBue Ha
opranusMm yenioBeka. CriocoObl MoTy4YeHus: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBl H
oenzonibHOrO sAnpa. duszmueckue cBoicTBa (GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (penomna. KauectBeHHble peakiuu Ha (eHosn. TOKCHYHOCTh (peHoma.
Crnioco0OpbI osryueHus: U npuMeHeHue gperomna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoIOTHYECKUE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA aJbJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxucieHue anpAEeTUAOB, KaueCTBEHHbIE peakuuu Ha anbaeruapl. CrocoObl
MOJIyYeHUS] U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OHOOCHOBHBIE NIPEENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepus 1 HOMeHKIaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOJAOPOJHOIO paguKaa.
OcoOEHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MNaJbMUTHUHOBAsA, OJICUHOBAS, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

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

XKupsl. CTpoeHue, pU3NYeCKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1EeNo4HoM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, AU-
U ronucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajakro3a, puodosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxmadn,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIU3, KaUYEeCTBEHHAsl PEaKIHs C MOJOM. XHUMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJdydyeHue 3(pupoB newttoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



DKCIepUMEHTAIbHbIE METOJbl H3YyYEeHHUS BEUIECTB W HMX IPEBpAICHUN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBAECTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa JUXPOMATOM Kajius (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), KAaYeCTBEHHBIC pPEaKIMM Ha aibJAeTH/bl (C THUIPOKCHUIOM
nuammuncepeopa(l) u ruapoxcunom meau(Il)), peakius raumepruna ¢ TUAPOKCUIOM
meau(1l), xuMuuecknue CBOICTBA pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJECHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeiicTeue Kkpaxmasua ¢ HOJ0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 337ad 1o TemMaM «ChupTel U (QEHONIBDY,
«Kap06oHoBbie KUCIOTHI. CI0KHBIE YPUPHD».

A3oTcoaep:xalue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anupaTuiyecKue M apoMaTHYECKHUE, TIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Ctpoenue moJiekys, oOmas ¢opmysia, U30Mepus, HOMEHKIATypa U (pu3ndeckue
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuIaMMOHUSL.

AHUJIVH — IPEJCTaBUTE]Ib aMUHOB apoMaTH4uecKoro psjaa. CTpoeHne aHWINHA.
B3anmHoe BauMsHUE TPyl aToMOB B MoJsieKylne aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIC peakiud Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAenbHbIC TPEACTABUTENIN O~
AMUHOKHCJIOT: TJWIMH, ajaHuH. @Ou3nueckue CBOWCTBA aMHUHOKMCIIOT.
XVWMHYECKHE CBOWMCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIA3 TIEITUIOB.

benku kak npupojHble ToauMepbl. [lepBuyHas, BTOpUYHAsE U TpPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHue O€JIKOB B BOJIie, JeHaTypalus OCJKOB NpH HarpeBaHWU, IBETHBIC
peakimuid Ha OeJKM, pEIICHHE OKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMaMm
«A30TCcoAepKallle OPraHUuYECKHe COeTUHEHUS» U «Pacrio3HaBaHre OpraHUYEeCKUX
COCJIMHCHUI.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNM, CPEIHSST MOJICKYIIsIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUNA —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
novdTUICHTEpedTanaT). Y TUIU3alus 1 nepepadoTka MiacTyka.

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

BonokHna: HaTypanbpHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUUYECKHUE (KalpoH U JIaBCaH).

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

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIUX B €r0 COCTaB, HAXO0XKICHUE MOJIEKYJISIPHOU
(bopMyJIbl OPraHUYECKOro COeAMHEHUS TT0 Macce (00BEMY) MMPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKLIUU HW/WUIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpMyJbl OPraHMYECKOTrO BEIeCTBa Ha
OCHOBE €T0 XMMHUYECKUX CBOWCTB WJIM CTIIOCOOOB IMOJYYCHHUS, OMPEICICHHUE 0N
BBIXO0/1a MTPOYKTa PEAKIMU OT TEOPETHIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU M3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHbIX TIOHSATHH, TaKk M TMOHSATUM, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HW3MEPECHHE,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJl0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHHIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,
dboTocuHTE3, nAbIXaHWE, OENKHU, YIJIEBOJbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(bepMEeHTHI.



['eorpadus: mone3Hpie UCKOMIaeMble, TOTUINBO.
TexHOmorus: NHILEBbIE NPOAYKTbI, OCHOBBI PAalMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHUHTETUUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTtOMHBIX sAep. XUMUYECKHU 3neMeHT. M3otonbel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJIA. DHEPTETUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamus XuMI4IecKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHbIE KOHPUTYpaIlUUd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(DUTYypalii HOHOB.
DNEeKTPOOTPUIIATEBHOCTbD.

[Tepunonnueckuit 3akoH u Ileprnoanueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CB43b NepuoOaAYECKOro 3akoHa U I[leproandeckoil cUCTEMBbI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHUYECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMU
MPOCTBIX U CJIOKHBIX BEILIECTB 110 TPYIIaM U MepUoiaM. 3HAYCHHE TEPUOANIECKOTO
3akoHa /[.1. MeHaeneena.

Xumuyeckass CBsSI3b. BuHIbI XUMHUYECKOW CBA3U: KOBAJEHTHAsl, HOHHAf,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrusi U 1JMHa cBsi3U. [1osipHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsaA3u. KparHeie cBs3u. BonoponHas CBA3b.
MexKMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COeTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coequHeHusX. COCcTaB KOMIUIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHibl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUU.
[ToHsATHE O KOOPAMHALIMOHHON XUMUU.

BemiectBa  MONEKYISIPHOTO M HEMOJEKYISIPHOTO  CTpoeHusl.  Turibl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. MictuaHble pacTBopsl. IlpencraBinenue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUA KOHIEHTPALMH PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Krnaccudukaius n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpUBHATLHBIE
HAa3BaHHUsS OTJEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYECKOW U OpraHuyecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUs W MPEBpalCHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie 3Q(PEKT XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakiuy, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (DaKTOPOB.
['omoreHHbIE U reTeporeHHble peaknuu. Karanus u kataaus3aTopsl.

OO6paTtuMble U HEOOpaTUMbIE peaklu. XUMUYeCKoe paBHOBecue. KoHcranta
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIONIAE HA TOJIOKEHHE XHUMHYECKOTO
paBHOBECHU: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onextponutnyeckas gucconmarus. CuibHBIE €W CclIa0ble 3JIEKTPOJIUTHI.
Crenenp nuccouuanmu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpaibHasi,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
HOHHOT'0 OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHTENIW. METOH SJIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPALLCHHIA:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTaln3aropa, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNUE PEaKINii MOHHOTO 0OMEHa, ONIPEICIICHHE
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHHE BIMSHUS PATUUHBIX
(GakTOpoB Ha CKOpPOCTh XHWMHUYECKOW PpEAKIUU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIO0poia, cepbl, hocdopa u
yriepoaa).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METAJUIAMU U HEMETAUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ publ. TonmBHbIE
3JIEMEHTBL.

["anorensl. Haxoxaenuwe B mpupoje, cnocoObl MoJydeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAopobl. BaxHenmme Kucaopoacoaepxaime
COCTMHEHMSI TajoreHoB. JIabopaTopHbIe M MPOMBINIJICHHBIE CITOCOOBI MOTYYEHUS
rajgoreHoB. [IpyuMeHeHue rajJoreHoB U UX COCIUHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kkucinopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxaenue B TpHUPOJE, CIOCOOBI TONYYCHHS, (PUIHUECCKUE W
xumudeckue cBoiictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(IV), okcun
cepol(VI). CepHuctas u cepHasi KUCIOTHI U UX cou. OcOOEHHOCTH CBONCTB CEPHOU
KUCJIOTHL. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOdy4YeHus, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIBI a30Ta. A30THUCTas U a30THAS
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €ro COeIMHEHHI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B npupone, crnocoObl MOMy4yeHUs, (U3UYECKUE U
xumuueckue cpoiictBa. Dochunabr u dochud. Oxcuabl dochopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yIoOpeHusI.

VYrinepoa, HaxoXIAeHUE B NOpuUpojae. AJUIOTPONHbIE  MOJIU(PHUKALUU.
®duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEHIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrinepona(IV), yrombHas kuciora u eé€
coyid. AKTHUBUPOBAHHBIA yrojb, aacopomus. dymmepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeUlecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, Gu3nuecKkue u
xumuyeckue cporictBa. Okcun kpeMmHHs(IV), KpeMmHHEBas KHUCIIOTA, CUJIMKATHI.
[Tpumenenue kpemuust u ero coequHeHnid. CTEKII0, €ro MOJy4YeHHE, BUIBI CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI0YeK aTroMOB MeTauioB. OOmue
dbusnyeckue cBolicTBa MeTauioB. [IpuMmeHeHne MeTauioB B OBITY M TEXHHKE.
CiuiaBel METAIOB.

ONEeKTPOXUMHUUYECKUNH pA HampspDKeHuid  MeTaywioB.  OOmme  crnocoOsb

NOJyYeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMeraiutyprusi. [lonarue o xoppo3uu MetamioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MeTamwioB [A-rpynmsel Ilepuonnyeckoit cuctemsl
XUMHYECKUX 37IeMeHTOB. HaTtpuii u kanuii: moixydenue, Gu3nyeckue 1 XUMHUIECKHe
CBOWCTBA, IPUMEHEHHE NPOCTHIX BELIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckolt CUCTEMBI
XUMUYECKUX DJEMEHTOB. Marawii W Kaupluil: MoJydeHue, (U3HMYECKUue U
XMMHYECKME CBOWCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HUX COCIUHECHUM.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

ATIOMUHMI: NTOTy4YeHue, pu3nyeckue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIeCTBA M €ro CoeauHEeHUH. AMQOTepHblE CBOICTBA OKCHUlAa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmiast xapakTepucTuka MeTaiioB moOouHbix mnoarpymnmn (b-rpymm)
[Ieproan4ecKkoO CUCTEMBI XUMAYECKHUX 3JIEMEHTOB.

du3znuecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuasl u
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE XpoMa.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHiua H €ro COCIMHEHUM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znyecKkrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCuapl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHne Kee3a u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne n
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa ¥ THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[IAHKA U €r0 COCIUHCHUM.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBPAICHUN:
u3yueHue oOpaslloB HEMETaUIOB, ropeHue cepnl, docdopa, xenesa, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMH «MeTaulbl M CIUIaBbD», B3aUMOJIECWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIIOJIB30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpAMH KHUCJIOT U
nieioueid, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/JIa
U KaTUOHBI METAJIJIOB, B3aMMOJICHCTBUE THIAPOKCHUIOB AIOMUHUS W IIMHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMam
«Tanorensr», «Cepa u €€ coemuHeHus», «A30T u (hochop U UX COCTUHECHUSY,
«MeTanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedyecTBa. [loHsTue
0 Hay4YHBIX METO/IaX MMO3HAHUS U METOJI0OJIOTUH HayYHOTO uccienoBanus. Hayunble
MPUHITUIIBI OPTaHU3AIMN XUMHUYECKOTO MPOU3BOCTBA. [I[pOMBINIIIEHHBIE CTIOCOOBI
MOJYYEHHS] BaXKHEWIIINX BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoJ1a). [IpoMblIIIeHHbIE CIOCOOBI MOTYYEHNS METAIIJIOB U CILJIABOB.
XUMHYECKOE 3arp3HEHUE OKPYIKAIOIIEN CPEIBI U €T0 MOCHEACTBUS. POJIb XuMKu B
obecreueHnr YHEPTeTUYECKON OE30TTaCHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTHHA MEAULIUHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, UIIEBbIE N00aBKkU. Poib xumuu B
o0ecrieueHn MUIIEeBOI 0E€30ITaCHOCTH.



Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumwus. [IpaBuia
0€30macHOT0 UCIIOJIb30BAHUS MPENAapaTOB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKue U MUHEpaibHbIe YA00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO0, KEepaMuKa.
Marepuansl a1 snekTpoHukd. HaHoTexHomoruu.

Pacuérnrbie 3agaun.

Pacuérel: mMacchl BelecTBa MM 00bEMA Tra30B MO U3BECTHOMY KOJIHYECTBY
BEIECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEILIECTB, MaCChl
(00BEMa, KoMYeCTBa BEIIECTBA) MTPOIYKTOB PEAKIINH, €CJIA OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, €CITH OTHO
W3 BEIIECTB JAaHO B BHJE pPAacCTBOpA C OIPEOCIEHHOM MacCOBOU JOJIEU
PAaCTBOPEHHOTO BENIECTBA, MACCOBOU JIOJIA U MOJIIPHOW KOHIICHTPAIIMK BEIIECTBA B
pacTBOpE, AOJIH BbIX0IA MPOIYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYEHUH OOmmed W
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
O0IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITUH, MPUHATHIX B OTJEIbHBIX
MpEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHUsl, 3aKOH, aHAJIU3, CUHTE3, KIaCCHU(PUKALMS, MEPUOAUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUN YPOBEHD, BELIECTBO,
Teno, 00BEM, arperaTHOE COCTOSHHUE BEIIEeCTBA, WJCAIbHBIA Tra3, (u3nyeckue
BEJINYMHBI, €UHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHUs, Macca.

buonorus: kietka, opranusm, 3Kocucrema, buocdepa, MeTadoInu3M, Makpo- U
MUKPOAJIEMEHTBI, OCJIKH, KUPBI, YIIIEBOJbI, HYKJICHHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
peCypCHlI.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MTPOU3BOACTBO, MUIIEBAS MTPOMBIIIJIEHHOCTD,
dbapmarneBTHUYECKAS MIPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO KOCMETHYECKHUX
MpENnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, JJIEKTPOHHAs
IIPOMBIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CUCTEMHO-IEATENLHOCTHBIM TOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON TPaXKJAHCKOW HMIACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSITEIILBHOCTA U CAaMOOIIPE/ICTICHUI0; HAJIMYKE MOTHUBAIIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3alii o0pa3oBaTeIbHON NeITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JIESITEIBHOCTH
oOyyJarouuxcsi B Mpolecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjiiaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TaHUH YUSOHBIX
IIPOCKTOB, PEIICHUH YUY€OHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUU XUMAYECKHIX
HKCIEPUMEHTOB;

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

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHON 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/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCEAYIONIEM aHAIU3E
uH(OpMAIUH O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHWBATH CUTYAIINH, CBSI3aHHBIC C XUMHYECCKUMU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

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

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NMOHMMAaHUSA [IEHHOCTEeH 3M0poBOro u Oe3omacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHus C BELECTBAaMU B OBITY,
TIOBCETHEBHOM JKU3HHM, B TPYAOBOH JAESITEILHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHIUBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJICJICTBUN W HEMPHUSATUS BPEAHBIX MPHUBBIUCK (YHOTpeOICHUS
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
JIeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/ad
COIMATTLHOW HANPABIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHUH,

YBOKEHHUS K TPYLy, JIOASIM TPyla U pe3yibTaTaM TPYAOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpaeKTOpHUU
obOpasoBanusi, Oymymiel npodeccuu W peann3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

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

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHYECKHX MpoOJeM, BIUSHUS
IKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATILHON CPEIbl;

OCO3HaHUS HEOOXOJAMMOCTH WCIOJB30BaHUS JIOCTIDKEHUH XUMHUH IS
pENICHUs BOIPOCOB PAIMOHATLHOTO MPUPOAOTIOIE30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUW, MPUHOCAIIMX BpEI OKPYKAOILIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U MPEIOTBPAILATD HUX;

HAJIM4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTO
IPEJICTaBICHNUsI 00 OKPYXAlOIIEM MUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWH TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)KHOM POJIA B CO3/IaHNN
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B PEIICHUU IJIOOATBHBIX MPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBHM
YCHEMIHOTO TPY/Ja ¥ IKOJOTUYECKH KOM(POPTHOM KMU3HHU KaKI0T0 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB ¥ MMEIOIINXCS JAHHBIX C LIEJIIO MMOIYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKUE 3HAHUS IS
peleHust mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cdepax mpodheccuoHaTbHON
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbie pe3ylbTaThl OCBOEHUS MPOTPaMMbl M0 XMMHH Ha YPOBHE
CpemHero o0I1ero oopa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydYaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIC) OOIICHAayYHbIe TMOHATHS, OTPaKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U croeuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPIHs, SIBJICHHE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHusl, KCCIIeI0BaHNe, HAOMIOCHIE, N3MEPEHHE, SKCTIEPUMEHT U JAPYyTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATILHON
TPAaMOTHOCTH M COITMATILHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTH oOyJaroImxcst HCIIOJTh30BATh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETyJISTHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSTHS 1JI1 OOBSICHEHUsI OTAEIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEpUH s KJIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TMPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBObI U 3aKJIFOUCHUS,

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOIb3YEMbIE B XUMUHU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOCIBHBIC TPEACTABICHUS — XUMHYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHIE XUMUYECKON PEaKIIuu
— TIPU PEIICHUH YYCOHBIX MO3HABATEIBHBIX M MPAKTHYECCKUX 3a7a4, MPUMCHSTH



Ha3BaHHBIC MOJICIbHBIC MPECTABICHUS JJIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XMMHUYECKHUX
peakuuii;

(dbopMynIupoBaTh eI U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOIIOATh 32 XOJ0M
npolecca, CaMOCTOATENbHO MPOrHO3UPOBATH €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON padoTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOH
JESTEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a4a4, IPUMEHEHUIO PA3TUYHBIX METOOB
MO3HAHUS.

3) pabora ¢ nunopmanuei:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(Opmanuu (Hay4IHO-
NOMYJsSIpHAs JUTepaTypa XHUMHUYECKOTO COAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl HTEpHeTa), aHAIM3UPOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEIECIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpPEIACTaBICHUSA
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMaren: TpPUMEHITh MEXNpeIMeTHbIe ((hU3nYecKue U MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HATTIAAHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOI TEMBI B XOJI€ TUAJIOTa W/WIIN
JMCKYCCHUH, BBICKa3bIBaTh UJIeU, (DOPMYITUPOBATH CBOU MPEJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C IPE3CHTAIlMEd Pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HIJIM COBMECTHO CO CBEPCTHHKAMHU TP BITIOTHCHHH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThl 1O MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIICCTB, pealu3allii y4eOHOro MpoeKTa, U (HOpMyIUPOBATH BBIBOIBI
10 pe3ysbTaTaM TPOBEACHHBIX HCCIICOBAHHMIA TYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOSATEJIbHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JesITeIbHOCTD, Omnpenessist e€ Meau W 3aJayd, KOHTPOJUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMIOJITHEHUH YYE€OHBIX W HCCIIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMHUECKUX PEaKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb JCSITEILHOCTH Ha OCHOBE CaMOaHaju3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDI

[TpenMeTHBIC pe3yIbTaThl OCBOCHHUS MPOTPaAMMbI TI0 XUMHUHU Ha yIriyOaEHHOM
YpOBHE Ha YPOBHE CpeAHETO 00IIero 00pa3oBaHus BKIIOYAIOT CICTTH(PUICCKUE IS
y4eOHOTOo npeaMeTa « XMMHUs» Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHMIO, MHTEPIPETAIMN U MPEOOPa30BaHUIO 3HAHUH, BUBI JIEATCILHOCTH IO
NOJYYCHHIO HOBOTO 3HAHMS W NPUMCHCHHMIO 3HAHUW B Pa3IMYHBIX Y4COHBIX
CUTYAITUAX, a TAK)KEC B PEATbHBIX KU3HEHHBIX CUTYaIIHsX, CBI3aHHBIX ¢ XUMHUCH. B
nporpaMMe IO XUMHUHU TIPEeIMETHBIC pPe3yJbTaThl MPEICTaBICHBI 10 ToJaM
U3yUYCHHUS.

10 KJTIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE€ W 3HAYEHUM OpPraHuyecKon
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JJaHUM HOBBIX MaTEpPHANIOB,



HOBBIX HMCTOYHUKOB SHEpIuu, B oOecreyeHnu palMOHAIBHOIO
PUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYpPhI
YeJI0OBEeKa, a TAKXKe HKOJIOTMYECK 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CPELE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUECKUU IJIEMEHT, aTOM, SIAPO U IJICKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOEC W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpuAu3alus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YIIIEPOIHBIN CKeleT, YHKIIMOHATbHAS
rpynmna, paaukai, CTPYKTypHbie (opmynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHasT M MPOCTPAHCTBEHHas (reoMeTpUuecKas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTUYECKUH psJl, TOMOJOTH, YTIEBOAOPOBbI,
KHUCIIOPOJ- U a30TCOJEpKAIllMEe OPraHUYECKHE COETUHEHUs, MOHOMEp, MOJHUMEp,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHUSI OPraHUYECKHUX
BemiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUsI MAacChl BEIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs DdHEPruu MpU XUMHUUYECKUX PEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAIIHEe B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBIICHUI; PEICTABICHUS O
MEXaHU3MaX XUMUYECKUX pEaKluid, TEPMOJIMHAMHUYECKUX ¢ KUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKAHUS, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIIN aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl 1 u Il pona);
(aKTOJOrMYecKue CBEACHHUS O CBOMICTBaX, COCTaBe, MOJYYEHHUHU U O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWINIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JeSATEeILHOCTH YeJIOBEKa, OOIUX HAYYHBIX MTPUHITUTIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIIa, TEpepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE MPU3HAKU TMOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTAHMYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUIA:

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

COCTaBIIAITh YPABHEHUSI XMMUUYECKUX PEAKIUUA U PACKPhIBATh UX CYIIHOCTD:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIEHUSA
AJIEKTPOHHOIO 0OajlaHca »ATUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHUS UX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMUI];



W3TOTaBINBATH MOJEIIA MOJICKYJI OPTaHUYECKUX BEMIECTB ISl HILTIOCTPAIIUU
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIACIbHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJMYOJ, TJIMIIEPUH,
STUJICHTJIMKOJb, (eHon, dopMaabaerua, aneTaibIeruj, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTHHOBAS KUCIIOTHI,
[JIMIMH, ajlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, NUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAs W HWOHHAas CBS3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3h);

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

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, (PU3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIJIACCOB
OPraHMYECKHUX BEILIECTB: aJKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJIKaIMCHOB, aJIKWUHOB,
apOMAaTUYECKHUX YTIEBOAOPOJIOB, CIUPTOB, aJbJACTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCTUHEHUNH M AMUHOB,
aMUHOKHUCJIOT, O€JIKOB, YIJEBOJOB (MOHO-, JAM- W  TOJHCAXapujoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C WCIOJB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U M-CBS3M), B3AUMHOTO BIIMSTHHSI aTOMOB
¥ TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
CBhIPBS (HE(PTh, MPUPOIHBIN ra3, yrojb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
pUMEHEHHUE TIPOYKTOB MEpepadOTKu;

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

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICIIUTEIIbHON
NEeATEIbHOCTH — aHaIM3 U CUHTE3, CpaBHEHHE, 000O0IleHHEe, CHCTeMaTH3aluIo,



BBISIBJIEHWE MPUYUHHO-CIIEICTBEHHBIX CBSI3€l — JJI U3YUEHUSI CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPraHUYECKOW XUMHUH Il OOBACHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPO.Y;

c(hOpMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI [10 XUMUYECKUM (POpMYJIam
U YpPaBHEHHUSAM XHMHYECKUX DPEAKIMU C UCIMOJIb30BAaHUEM (PU3NYECKHX BEIHYUH
(Macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOW (POpMyJIbI
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJSIM XMMHYECKUX AJIEMEHTOB, IPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TO3ULIMHA  HKOJIOTMYECKOM  0e30macHOCTH  MOCHEACTBUS ~ OBITOBOM U
POM3BOJCTBEHHON ACSITEIFHOCTH YEJIOBEKA, CBI3aHHOM C MepepabOoTKOMN BEIIECTB,
WCITOJIB30BATh MOJYYEHHBIE 3HAHUS IS IPUHSITHS TPAMOTHBIX PEIICHUH MmMpobiieM
B CUTYaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKANA DSKCHEPUMEHT (MOJIy4YEeHHE W H3YyYEHHE CBOMCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE PEAKIMH YIJIEBOJOPOAOB pPAa3IMYHBIX KJIAaCCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHOro OoOpalieHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dopMynupoBaTh 1Eb HCCIENOBAaHUS, NPEACTaBISATh B pa3iudHON ¢dopme
PE3yNbTATHI AKCIIEPUMEHTA, AHATIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYJOBOM NIEATEIIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAOIIEH
IIPUPOTHON CPEIbl U TOCTHKEHUS €€ yCTOMUMBOTO Pa3BUTHS,

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JAEWCTBUS HA >KUBBIE OpPraHU3MBbI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblch nokasarens [TK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHUN: OCYLIECTBISATh II€JICHANIPABICHHBIM TMOUCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XMMUUYECKYIO HH(POpPMAILINIO, TepepadaTbiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBUHU C IMOCTABJICHHOH yueOHOI 3a1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass m HeopraHUYecKas
XUMUSD OTPaXKaIoT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM EIWHCTBE MHUpAa,
3aKOHOMEPHOCTSAX M IIO3HABA€MOCTU SIBJIGHUM TPHUPOJBI, O MECTE U 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPreTHUYECKOM W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruH, B OOECICUCHHH PAlMOHAJIBHOIO MPUPOAOIOIL30BAHNUS, B
bopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl 4YeJOBeKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XHWMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOITUE MMOHITHUS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aTroma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIus aTOMHBIX OpOWTajnei, WOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJIHAs),
KpUCTATMYECKasl PpemI€TKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEb, TEIIOBOW d]dekT
XUMHUYECKON peaKIiuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU IUCCOLMAIUHU, TEePUOIUIECKUM
3akoH /.. MenaeneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaIEHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUH, MUPOBO33PEHUYECKIE 3HAHUS, JISKAIIIME B OCHOBE TOHUMAHUS IPUUUHHOCTH
U CUCTEeMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUHU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX;
MPEJICTAaBICHUS O MEXaHM3MaxX XUMHUUYECKUX PpEaKIHil, TePMOJUHAMUYECKUX H
KMHETUYECKMX 3aKOHOMEPHOCTSAX HMX IPOTEKaHHUs, 0 XUMHYECKOM PAaBHOBECHH,
pacTBopax M AMCHEPCHBIX cCUCTeMax; (haKTOJIOrMYECKUE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MacHOM HCIOJIb30BAHUM BXKHEHIITMX HEOPTaHUYECKUX
BCIICCTB B OBITY M IPAKTHYECKON JCATEILHOCTH YEIOBEKa, OOIIMX HAayYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHSTHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUINE TOHATHUS MPH
OTNMCAaHUKM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAIICHUII;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIOJIB30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W ypaBHECHUH XUMHUYECKUX  PEaKIIHH,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHHSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuyecKas, BOJIOPOJHAs), THUI KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUIMA KPUCTAJUIMYECKOM PENETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PHUITMPOBATH: HEOPTAHUIECKUE BEIIECTBA
110 UX COCTaBYy, XUMUYECKHE PEAKLIUHU MO Pa3IMYHbIM NpU3HAKaM (YUCILY U COCTABY
pearupyromux BelIeCTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHUIO CTeleHel
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTajiu3aTopa W Jpyrue);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHWS W KPHUTEpUU I Kiaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUYECKOr0 3aKoHa /.
W. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHSI aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coequHeHMH 1o Tnepuogam u rpynmnam  I[lepumoamyeckounr cucremsr [J[. .
MenneneeBa, BaJJ€eHTHbIE BO3MOKHOCTH ATOMOB JIEMEHTOB HA OCHOBE CTPOCHMS MX
3JICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEaKUUH; peakuuid HOHHOrO OOMEHa MHYTEM COCTABJICHHUS HX IMOJHBIX U
COKPAIlllEHHBIX  MOHHBIX  YPaBHEHWH;  peaKkUuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



c(OpMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMMHMYECKOM pEaKIMH B 3aBUCUMOCTH OT pa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3zecTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMHUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOIIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX HayYHOIO
NO3HAHUS SIBJICHUW MPHUPOAbI — HAOIIOJEHUE, H3MEPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHbId U MBICICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U 1 OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMHUX MECTO B TPUPOJE,
NPAKTHUYECKOH EATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JIOJIsl 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(ddekTa
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEH C
U3BECTHON CTEMEeHbIO IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKuH, €ClIu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
OTIPE/ICIEHHON MacCOBOM J10Jiel pacCTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(MMeeT MPUMECH ); JTOJIM BBIXOJIa IIPOIYKTa PEAKIIUN; O0BEMHBIX OTHOIIICHUM Tra30B;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKUH  SKCIepUMEHT  (TpOoBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJITBEPKJICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpeeICHHE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3MyHbBIX  (QAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, perieHue
DKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamwtey u  «Hemertamiey) ¢
coOII0ICHUEM TpaBUJl 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAaMHU M JIaOOpaTOPHBIM
obopynoBaHueM, GOpMYIHPOBATH LIETb UCCIIEIOBAHUSA, IPEICTABIIATH B PA3TUYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTa, AaHAJIM3UPOBaTh U  OLIEHUBATh  HX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTh YMEHUM: COOTIOIATH MPABHJIA TTOJIH30BAHUS XUMUYECKON
nocyoil u jabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAaMU B
COOTBETCTBUHM C WHCTPYKIUSIMHA TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUUYECKHX
OMBITOB, HKOJOTHYECKU LIEeJIeCO00pa3HOTro TMOBEJAEHUs B OBITY M TPYAOBOU
JEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHOU
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOIO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JIEUCTBUSI HA JKUBBIC OPTaHU3MBI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [1/K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH ILI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3aaueii.
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33 YIIEBOIEI ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHeHUs
Bbu6nmuoreka [JOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps-//m.cdsoo.ru/d69df650
Hroro no pazaeny 12
Pa3zgen S. BbicokomoJieKyJISIpHbIE COeTUHEHUS
5.1 BricokoMonekynsipHBIE COeTUHEHUS 6 bubmorexa LIOK
’ yap a https://m.edso0o.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne i/l P Konrpoabnbie  I[Ipakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanueckuii 3akoHn
1.1 u Ilepuoandeckas cucTeMa XUMHUYECKUX 9 bubmorexa HOK
) proa https://m.edsoo.ru/2dd57124
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 1 1 bubanorexa HOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
1. X 1 1
3 HMITHCCIHIE peariin ? 3 https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Pa3nea 2. Heopranuyeckasi Xumust
bu6mmoreka [IOK
2.1 H 1 1
CMETAILIR 3 3 https://m.edsoo.ru/2dd57{24
Bbu6nuoreka [JOK
2.2 M 23 1 2
CTaLITH https://m.edsoo.ru/2dd57124
Uroro no pazaeny 54
Pa3zgen 3. Xumus 1 ;Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
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OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoymdecTBO yacoB
Ne Hdara JJIeKTPOHHBbIE HU(POBHIE
Tema Ypoka KOHTpOJIbHLIe HpaKanecmle
n/n Bcero u3ydeHusi o0pa3oBaTeJbHbIE PecypcChl
padoThI padoTsI
IIpeamer u 3HaueHue
OpraHU4YeCKON XUMHH,
1 OpeacTaBICHUE O 1 buGnnorexa LIOK
p https://m.edso0.ru/3686¢6f5
MHOT'000pa3uu OpPraHuIECKUX
COCTUHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
jiepoaa (OCHOBHOE U
2 1}3]:)36p>1<):[é1(moe COCTOSTHHS ) 1 buGnnorexa LIOK
M ' https://m.edsoo.ru/0ce6fd4c
BanenTHBIE BO3MOKHOCTH
aToMma yriiepoja
XUMHYECKasA CBI3b B
OpPraHUYECKUX COCTUHECHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 buGnnorexa LIOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopust crpoeHus
4 OpraHnYeCcKUuX COeOUHEHUN A 1 buGnnorexa LIOK
p ' https://m.edsoo.ru/9e595¢cb8
M. bytneposa
Buaer nzomepun:
5 CTPYKTYpHas, | bubanorexka HOK
MPOCTPAHCTBECHHAS. https://m.edso00.ru/b0e61661
OnexkTpoHHbIE AP PEKTH B



https://m.edsoo.ru/3686e6f5
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MoneKynax OpI‘aHI/I‘IeCKI/IX
COETUHEHUN

IIpencrasnenue o
KJaccu(uKanuu u

Bbu6nmuoreka [JOK

6 crcTeMaTireckat https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnuoreka [IOK
OpraHN4eCKOM XUMHUHU https://m.edsoo.ru/ba5706aa

2 Cucremaruzanus u Bbu6nmuoreka [JOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUH
psn, obmas hopmyIa,

9 HOMEHKJIaTypa U U30MEPHs, bubmmoreka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

10 OuU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
CBOWCTBA aJIKAaHOB https://m.edsoo.ru/3137711c
HaxoxaeHnne ankaHoB B

1 npupoje. CriocoOb! bubmmoreka [IOK
MOJIYYEHUS U IPUMEHEHNUE https://m.edso00.ru/259b0asSb
AIIKaHOB
[{uknoankaHbl: 00mas
¢dbopMyIia, HOMEHKIIATypa U

12 HU30MepHsi, 0COOEHHOCTH Bbu6nuoreka [JOK

CTPOEHHUSI 1 XUMUYECKHUX
CBOMCTB, CIIOCOOBI IOJTyYEHUS
Y IpUMEHEHUe

https://m.edsoo.ru/156730d2
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Pemrenne pacu€THbIX 3a1a4 HA
OnpeAeIeHuE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA 10 MACCOBBIM

bu6mmoreka [IOK

13 JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €TO COCTaB.
Cucremaruzauus u
000011IeHIEe 3HAHMI 110 TeMe
AJKEeHBI: TOMOJIOTHYECKUI
psn, obmas hopmyIa,
HOMEHKJIaTypa, FJIEKTPOHHOE
14 U IIPOCTPAHCTBEHHOE bubnmorexa LHOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-
M30MEpHsl ATTKEHOB
DU3NYECKUE U XUMUYECKHUE
15 cBoiicTBa ankeHoB. [IpaBuio bubnmorexa LHOK
https://m.eds00.ru/21069ccd
MapkoBHHMKOBa
16 CriocoObI TOTy4eHUs U bubanorexa HOK
MPUMEHEHUE ATKEHOB https://m.eds00.ru/665dc058
[TpakTuueckas padbora Ne 1 mo
17 teme "[lonyyenue sTusieHa u bubmorexa [TOK
_ https://m.edsoo.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemrenne pacu€THbIX 3a1a4 HA
13 onpeielIeHUE MOJIEKYIISIPHOM bubmmoreka [JOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BelIeCcTBa
19 AJKaJeHbl: CONMPSKEHHBIE, bubanorexka HOK

HU30JIUPOBAHHBIC,

https://m.edsoo.ru/04298c0a
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KyYMYJIUPOBaHHBIE.
Oc00EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

20 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

)1 CriocoObI TOTyYeHUs U bubanorexa HOK
MMPUMEHEHHE ATKAIUCHOB https://m.edsoo.ru/1aa81660
ATNKMHBI: TOMOJIOTHYECKHI
psn, obmas hopmyIa,

” HOMEHKJIaTypa, AIEKTPOHHOE bubmmoreka [JOK
W OIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbccde
CTpOCHHE MOJIEKY,
¢dusnveckre CBOUCTBA

” XHUMUYECKUE CBOKCTBA bubmuorexa [JOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peakMK Ha bubmmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CriocoObI TOTy4eHUs U bubanorexa HOK
[IPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl o

26 YPaBHEHUIO XUMUYECKOM bubmorexa [TOK

https://m.edsoo.ru/5db8e526

peakuuu

7 Cucremaruzauus u
000011IeHNE 3HAHUH I10 TEME
ApEHbI: TOMOJIOTHYECKUN PSI,

)% obmrast popmyna, bubanorexka HOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTpOEHHUE MOJIEKYJ OeH307a U
TOyoJIa, UX (PU3UIECKUE
CBOMCTBA

29

XMMHUYECKUE CBOUCTBA
apEeHOB: PEAKIUU 3aMEIlCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

30

XUMUUYEeCKHEe CBOMCTBA
apeHOB: PEaKIuU
HpI/ICOCHHHeHI/IH, OKHCIICHHUC
rOMOJIOI'0OB O€H301a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCc0o0EHHOCTA XUMUYECKUX
CBOWCTB CTHpOJIa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacu€THbIX 3a1a4 HA
OnpeAeIeHuE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI mosryueHust u
NPUMEHEHHE apEeHOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6£717d09

34

['eHeTHueckas CBSI3b MEKIY
Pa3JINUHbIMU KJIaCCaMU
YIJIEBOJIOPOIOB

35

Pacué€tel mo ypaBHEeHUAM
XUMHYECKUX PEAKIUM.
CucreMaTuszanus u
000011IeHE 3HAHU 10 TEME

36

[Tpuponusiii ra3. [lomyTHbie
He(TsIHBIE Ta3bI

37

KaMmeHHBI#1 yroib ¥ NpoyKThl
ero nepepaboTKu

Bbu6nmuoreka [JOK
https://m.edsoo.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
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38

Hed1b 1 ciocoOsl eé
nepepadoTku. [I[pumenenne
MPOJIYKTOB TIepepabOTKH
HetH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/21{9de78

39

['enernueckas cBsA3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOIOB

40

l"anorenonpousBoaHbIE
YIJIEBOIOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; pEaKINHI
3aMELIEHUS rajoreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue 1mienoyei Ha
raJIOreHIPOU3BOAHbIC.
BzaumopeiicTBue
JIUTajJoreHaJKaHOB C MAarHUEM
H IIHHKOM

42

CucreMaTuszanus u
000011IeHNe 3HAHUH 110
pazneny "YrieBoaopoast"

bu6mmoreka [IOK
https://m.edso00.ru/20e89122

43

KontponbHas paboTa mo teme
"Yraesogopobr"

bu6mmoreka [IOK
https://m.eds00.ru/95¢9¢298

44

[IpenenpHbIe OJHOATOMHBIE
CTIMPTHL: TOMOJIOTHYECKHH
psn, obmas hopmyIa,
CTPOCHHE MOJICKYI,
M30Mepus, HOMEHKIIATypa,
knaccupukanus, pusnueckue
CBOMCTBA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/df04c5cd
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XMMHUYECKUE CBOUCTBA

45 MPEAEIIbHBIX OJTHOATOMHBIX bubmmorexa LHOK
pelt A https://m.edsoo.ru/26ee34fe
CIHUPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHNUE OJJHOATOMHBIX bubmorexa [TOK
P s https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie 3dupsr:

47 HOMEHKJIaTypa U U30MEPHUS, bubanorexka HOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2¢c788b2
XUMHYECKHUX CBOMCTB
MHOroaToMHbIE CIUPTHI:

STUJICHTJIUKOJIb U TJIULIEPHH, bubmuorexa [JOK

48
uX (pu3nyYecKre u XuMHUIECKUe https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI TOTy4YeHUs U

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [TOK

P https://m.edsoo.ru/d12e567d
CIUPTOB
DEeHOI: CTPOCHUE MOJIEKYJIbI,
50 (bu3MvecKue CBOMCTBA bubmorexa [TOK
’ https://m.edsoo.ru/2ce72618
ToxcuuHoCTh heHona

51 XUMHYeCcKUe CBOMCTBA Bbu6nmuoreka [JOK
¢denona https://m.edsoo.ru/037ca5f9

5 CriocoObI TOTy4eHUs U bubanorexa HOK
npuMeHeHue peHoaa https://m.edsoo.ru/c77ddf4c
[TpaxTrueckas padota Ne 2.

53 Pemmenne Bbu6nuoreka [JOK

AKCIIEPUMEHTAIbHBIX 3a7a4
o Teme "CrupTsl U HeHOTBI"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanus u

Bbu6nmuoreka [JOK

54 .
000011IeHNE 3HAHUH I10 TEME https://m.eds00.1ru/1810cb9b
ANbaeruabl U KCTOHBI:
3JIEKTPOHHOE CTPOCHUE
55 KapOOHMIILHOM TPYIIIIH; bubmmoreka [IOK
TOMOJIOTHYECKHUE PSIBI, https://m.edsoo.ru/b139beaa
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa
ANbaeruabl U KCTOHBI:
56 (u3MUYeCcCKre CBOWMCTBA; bubmorexa [TOK
’ https://m.edsoo.ru/c887425¢
peaKuy IpUCcOeTUHECHUS
Peaknuu oxkucieHus u
57 Ka4yeCTBEHHEIC pEeaKIINU bubmorexa [TOK
peakt https://m.edsoo.ru/a393baa9
aJbJCTUI0B U KETOHOB
58 CriocoOsI moTydeHust bubanorexka HOK
aJIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEEIBHBIE
59 KapOOHOBBIE KUCIIOTHI, Bbu6nmuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepus 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, X bubmorexa LIOK
P o7 https://m.edsoo.ru/700cc87b
(bu3MvecKue CBOMCTBA
XHUMHUYECKHE CBOMCTBA
61 OpeaeIbHbIX OJHOOCHOBHBIX bubmmorexa [IOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
2 OcoOeHHOCTH CBOICTB bubmuorexa [JOK

MYpPaBbUHOW KUCJIOTHI.

https://m.edsoo.ru/bb31be71
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MHoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOMCTB:
HETIPEeITbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,

63 UKapOOHOBBIX bubmorexa HOK
Auiap ’ https://m.edsoo.ru/83a08773
THAPOKCHKAPOOHOBBIX
kuciaot. [IpencraBurenu
BBICIITNX KapOOHOBBIX KHCIIOT

64 ITonsiTHE O MPOU3BOAHBIX bubmmoreka [IOK
KapOOHOBBIX KHUCIOT https://m.edsoo.ru/0d162d9d
CriocoObI ToTy4YeHUs U

65 MIPUMEHEHHE KapOOHOBBIX bubmorexa HOK

P P https://m.edso0.ru/7¢065¢9d
KHUCJIOT
CrnoxxHbie 3(UpHI:

66 TOMOJIOTUYECKHH psiJl, 001as bubanorexa HOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OuU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
cBOIiCcTBa A(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:

10 YPABHEHHUIO XUMHYECKON

68 peaKkuru, Ha ONIPEICTICHHUE
MOJICKYJIIPHOH (hOPMYJTBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuueckas padborta No 3.

Bbu6nmuoreka [JOK

69 Pemenue

OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/486671fb
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o TeMe "KapOoHoBbIe
KuCIOThI. CoxHbIe 3Pupb!"

Kupsl: cTpoenue,

70 ¢busnvecKkre 1 XUMHYECKHE bubmmorexa HOK
. https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THIPOIIN3)
Oco0eHHOCTH CBOMCTB
71 KUPOB, COAECPKAIINX OCTATKU bubanorexa HOK
HETPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KHUCIOT. JKupsl B npupojie
Mpb11a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, HX
72 Morolee aericrtaue. Ilousartue bubmorexa LIOK
https://m.eds00.ru/3c566565
O CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
['eneTnueckas cBs3b
7 YTJIEBOJIOPOJIOB 1 bubanorexa HOK
KHCIIOPOACOCPKAIINX https://m.edso00.ru/56790c96
OpPraHUYECKUX BEIICCTB
74 Pacuétsl mo ypaBHermM
XUMHYECKHUX PEaKIIHii
75 CucreMaru3zanus u bubmuorexa [JOK
000011IeHIEe 3HAHMI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6m1ast XxapakTeprucTUKa
76 YIIIEBOOB U KJIACCHU(PHUKAIIHS bubnuoreka [IOK

YTIEBOOB (MOHO-, TH- U
MOJIMCaxapu/Ibl)

https://m.edsoo.ru/7a9693al
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MoHocaxapuabl: pu3nyecKue

Bbu6nuoreka [JOK

7 CBOMCTBA U HaXOXJCHUE B

7 Bouet A https://m.edsoo.ru/b4bdda2d
pupoie
[IpuMeHeHue III0KO3bl, €€

73 3HAYCHUE B bubmuorexa [JOK
JKU3HENCATCIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuipl: caxaposa,

79 MaJIbTO3a U JaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE TUCaXapHI0B
[Tonucaxapupl: cTpoeHue

20 MaKpOMOJIEKYJI, (pu3nueckue bubnuoreka [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

21 [TonsiTHe 006 NCKYCCTBEHHBIX bubanorexa HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha
OMpeeICHUE JOJIM BhIXO/a Bbu6nuoreka [JOK

82
MPOJIYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
CucreMaru3zanus u

23 606 . 3ua 4 o bubmuorexa [JOK
0000111IeHE 3HAHUH TT

Hl https://m.edsoo0.ru/08d4364c
pasnmeny
KoHnTtponbHas paboTa o teme
" P P bubmmoreka [JOK
84 Kucnoponcoaepxkarniue

OpraHu4eckue coeauHeHus"

https://m.edsoo.ru/42¢c6678¢



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
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https://m.edsoo.ru/42c6678e

AwMuHBL: K1accudukarms,
CTPOCHHE MOJICKYJI, 001Iast

85 dhopmyna, uzomepus bubmorexa [TOK
pMyia, pu, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nueckue
CBOICTBa
26 XuMHYecKre CBOMCTBA Bbu6nmuoreka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHUIVH: CTPOCHHE aHWINHA,
87 0COOEHHOCTHA XUMHUUYECKUX bubmorexa LIOK
o https://m.edsoo.ru/39¢cd21f1
CBOICTB aHWINHA
CriocoObI TTOTy4YeHUS U
88 MpUMEHEHHE aTu(aTHIECKUX bubmorexa HOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMHUHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpHs,
. bu6mmoreka [IOK
89 (hu3uvecKue CBOMCTRA.
https://m.edsoo.ru/d1773e80
OTtnenpHBIC IPEACTABUTENH Ol
aMUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA
aAMHHOKUCJIOT, UX
bu6mmoreka [IOK
90 OMOJIOrNYeCcKOe 3HAUECHUE
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CHHTE3 U
THIPOJIU3 TIENTHIOB
Benkn xax npupoIHbie
91 OJIMMEDEI, fT ; TYPBI buGnnorexa LIOK
PRI, CTPYKTYP https://m.eds00.ru/429e¢9899
0€eJIKOB
9 XuMHYecKre CBOMCTBA Bbu6nmuoreka [JOK

0€eJIKOB

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

A3zoTcoaepxkaiiue

TeTEPOIUKINICCKUE

93 coeguHeHus. HykienHoBbIie ngg;;fg;ggi 21d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosornyeckas pojb
[TpakTuyeckas padora Ne 4.
Pemenne

94 AKCIEPUMEHTAIbHBIX 3a]1a4 buGnnorexa LIOK
10 Teme "AsoTeoepIKAIIIE https://m.edsoo.ru/8e3¢02d1
OpraHNYeCKHUe COCTUHEHUS"
[TpakTuueckas padora Ne 5.
Pemenne

95 AKCIEPUMEHTAIbHBIX 3a]1a4 buGnnorexa LIOK
o Tente "PACIosHABAMIE https://m.edsoo.ru/bde3fdf6
OpraHN4YeCKUX COeTMHEHUN"
KonrponsHast pabora o Teme

96 "A3zoTcoaepxaliune buGnnorexa LIOK
T y——— https://m.edsoo.ru/ce561bc7
OCHOBHBIC TOHSATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX

97 COEINHEHUN U METOABI UX Bubmorexa IIOK
CHHTE3A —TOHMEpH3AIIS 1 https://m.edsoo.ru/7aa63ebd
TTOJTUKOHICHCAIIHS

08 ILmactmacchl. YTunusanus u Bbu6nuoreka [JOK
nepepaboTka MiacTuka https://m.edsoo0.ru/82242¢0f
DJ1IacTOMEpbl: HaTypaJbHbIN

99 CUHTETHUYECKNE KayUYKH. bubnmorexa LHOK

Pesnna

https://m.edsoo.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

100

Boisiokna: HarypanbHbIE,
HCKYCCTBEHHBIE,
cuHTernyeckue. [lonumepst
CHELMAaIbHOTO Ha3HAYEHUS

Bbu6nmuoreka [JOK
https://m.edso0.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIIbHBIX 3a7a4
o Teme "Pacno3naBaHue
IUIACTMACC ¥ BOJOKOH"

Bbu6nuoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O60061eHue
CUCTCMATHU3alU U3YYCHHOTI'O
MaTepuaia 1o Teme
"BricokoMoOneKyspHbIE
coenuueHus"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIZIEP. 1 bubnuoteka [JOK
Xumuyeckui sneMent. M30Tomnst https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YeK | Bu6muotexa [JOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMmuaeckux | bu6nuorexa [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTHhI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 1O 1 bu6nuoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5750fe
DJIEeKTPOHHBIE KOHPUTYpAITTH
5 aTOMOI]: 3J'IeMeHTOBq:3 OZIP;OBHOM u 1 bubmorexa [IOK
R https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUHT
6 DNeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bu6nuoreka [IOK
DNEeKTpOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
7 XUMHYECKUX 31eMeHTOB [[. 1 1 Bubmmorexa [IOK
T . https://m.edso0.ru/16957¢01
MeHeneeBa, CBs3b C COBPEMEHHOU
TEOpUEU CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHYECKUX 3JIEMEHTOB U 1 bubmorexa [OK
https://m.edso0.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIOKHBIX BCIICCTB I10 prHHaM nu
TeproIamMm

Cucremaruzanuys u 00001eHue

bu6mmoreka [IOK

pacTBOpOB

9
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunn XMMHYECKOM CBA3H.
Mexanu3mbl 00pa3oBaHUs
10 KOBaJIEHTHOH cBI3U. BonopogHas bubmmorexa LOK
' P https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEKyIIsIpHBIC
B3aUMOJCUCTBUS
BaneHTHOCTE U BaJIeHTHBIE
1 BO3MOXXHOCTH aTOMOB. CBs3b bubnuoreka [JOK
BJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHUEM
[IpeacraBineHUss 0 KOMIUIEKCHBIX
12 COETUHEHUIX: COCTaB U buGnnorexa LIOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOnEKyIspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOoeHUS. Tumsbl bubnmoreka [JOK
KPUCTALUIMYECKUX PEMIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIIIECTB
[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHBIX buGnnorexa LIOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HctuHHbBIE pacTBOPHI: HACKIILIEHHBIE
15 M HEHACBIIIICHHEIE, PACTBOPUMOCTh bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BRIpaXKEHHS KOHIIEHTPAIUU bubnuoreka [JOK

https://m.edsoo.ru/328e¢653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemrenue 3aga4d ¢ UCIIOIb30BaHUEM
HOHATHH '"MaccoBas I0JIA

bubmunoreka LIOK

17 pacTBOpEHHOTO BellecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHUEHTpanus'"

18 Knaccugukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucreMmaru3anus 1 0000IIeHNE bubmuoteka [JOK
3HAHUH MO TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TeMam
"Ctpoenue aroma. [leproandeckuii

20 3akoH u [lepunoandeckas cuctema bu6nuoreka [IOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BelecTBa.
Mmuoroo6pasue BemiecTs"
Krnaccudukanus XuMuueckux
peaKkurii B HEOPraHMYECKON U

)1 OpraHN4YeCKOM XUMHH. 3aKOH bu6nuoreka [IOK
COXPaHEHUsI MacChl BEILLIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUS U MPEBPAIICHUS SHEPTUU
MIPU XUMUYECKUX PEAKIUIX
TennoBsie 3)PEKTH XUMHUIECKUX

22 peakuuil. Tepmoxumuyeckue bubmmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHeHUAM

23 XUMHYECKUX PEaKIUi U buGnnorexa LIOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKIM YPaBHEHUIM
CKopocTh XMMMUECKOH peaklu, €€

24 3aBUCUMOCTD OT Pa3InYHbIX

dakropoB. Katanus u karaau3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnHsle 1 TCTCPOTCHHLIC

25
peakmu
[TpakTuyeckas pabora Ne 1 o Teme
26 "BnusiHue pa3nuyHbIX (aKTOPOB Ha bubmmorexa LHOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUUYECKOU peaKluu
7 OO6parumbie 1 HEOOpaTUMBIS bu6nuoreka [IOK
peakunn. XMMHUYECKOE paBHOBECHE https://m.edsoo.ru/30952{9b
[TpakTrueckas padota Ne 2 o Teme
)8 "BnusiHue pa3nuyHbIX GaKTOpOB HA bubmmoreka [JOK
MOJIOKEHNE XMMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHUs"
ONEeKTPOJIUTHYECKAs JUCCOIIHAIIMA.
29 CI/IJ‘IBHI:)IG U C1a0bI€ DIEKTPOIATEI bubmorexa LOK
p ) https://m.edsoo.ru/5£766bdf
Crenedb IUcconUanuu
Honnoe npounsseacuue Boasl. Cpena
30 BOJHBIX :CTBO oB. Boxopo HLII;I bubmmorexa [OK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B pacTBOpax bubmorexa HOK
p t p p https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUECKHE PEAKIINH B PacTBOpaxX bubmmorexa [OK
P H p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE
33 eaknnu. BakHeilme oKUCIUTEIN U bubmorexa LIOK
PeAKIIH. https://m.edso00.ru/56226060
BOCCTAaHOBHTEIN
34 MeTto[ 371eKTPOHHOTO (3J1EKTOHHO- Bu6muotexa [JOK

HOHHOTO0) OayaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

35 DNEKTPOJIN3 PaCTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIIECTB https://m.eds00.ru/93fb97d2

36 Pemtenue 3amay pa3IMuHBIX THIIOB buGnnorexa LIOK

Aatp https://m.edsoo.ru/5a859d16

37 Pemenne 3amay pa3IMUHBIX THIIOB bubmorexa LIOK

a1 p https://m.edsoo.ru/5afa265d
CucremMarusamnus 1 0000IIeHNE
38 3HAHUH 110 TeMe "XUMUUYECKUE buGnnorexa LIOK
" https://m.edsoo.ru/c161eb85
peakmuu

39 KonrponsHast pabora o Teme bu6nuorexa [IOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
ITosoxeHNE HEMETAIIOB B
[Tepuonuueckoit cucreme

40 XUMHYECKUX 3eMeHToB JI. U. bubnuotexa [JOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOeHHS X aTOMOB. Du3nueckue
CBOIICTBAa HEMETAILJIOB
Anorponusi HEMETAIOB (Ha

41 npuMepe KUcIopoa, cepsl, hocdopa bubmmorexa LHOK

pHuMEp PO, CEPEL, p https://m.edsoo.ru/ef92c¢91c
U yTJIepo/a)

4 Bogopona: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. ['uapu bl https://m.edsoo.ru/0aa8f613
I"amoreHsl: HaX0XKIECHHUE B IIPUPOIE,

43 CIOCOOBI OTYYCHHUS q)mnqicine U bubmmorexa LIOK

v L https://m.edsoo.ru/4e223795
XHUMHAYECKHE CBOHCTBA
l'anorenoBonoponsl. Baxxnenmue
but6mmoreka [IOK
44 KHUCJIOPOJCOAEPKAIINE COEAUHECHUS

raJJOr¢HOB

https://m.eds00.ru/6b3255e6



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
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https://m.edsoo.ru/ef92c91c
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JlabopaTopHble 1 IPOMBIIIIICHHBIC
CIOCOOBI MOJTYYEHHS TaJIOreHOB.

bubmunoreka LIOK

5 [IpumeHeHne raJoreHoB U ux https://m.edsoo.ru/6971aca4
COCTUHEHUN
[IpakTuueckas padora Ne 4. Pemenue

46 P P bubmoreka [JOK
AKCIIEPUMEHTATBHBIX 3324 10 TEME hitps://m.cdsoo.rw/8b26fecd
"T"amorensr"

Kucnopon: naboparopHsie u
MIPOMBIIUICHHEIC CITIOCOOBI

47 P o B bubmoreka [JOK
TOTYHCHHA, HBIiIquC e https://m.edsoo.ru/c8abc36a
XUMHYECKUe cBoicTBa. O30H.

[IpuMeHeHne Kuciaopoaa u 030Ha
43 0 3 bubmuoreka [{OK
KCHIBT I TICpOKCHIRT https://m.edsoo.ru/5¢8816a0
49 p bubmuoreka [{OK
CLICHHC 32111 Pa3IIHBIX THIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIeHUE B IPUPOJIE,

50 P 5 A (5 oA . bubmuoreka [JOK
CHIOCODH! HOJ‘Iy‘Ie\I’{I/Iﬂ, uspHecine 1 https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA

51 C o bubmoreka [{OK

CPOBONOPOL, CYTLQUIBE https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coequHeHs
52 g I[6 - VCTI][3 cepHo bubmorexa [IOK
. i
CEPBL. LICODCHIOCTH CBO p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpaxTrueckas pabora Ne 5. PereHue
53 P P o TeMe but6mmoreka [IOK
I
BKCHepHM?HTaﬂbHHX Janat https://m.edsoo.ru/0afb05e4
"Cepa u e€ coenuHeHus"
54 A30T: HaxX0XJAEHUE B IPUPO/IE, bubnuoreka [JOK

CIocoOBI MOTydeHUsl, PU3NIECKHe U

https://m.edsoo.ru/badd2255
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https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
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XHUMHYECKHE CBOMCTBAa. AMMHAK,
HUTPHUIBI

Kucnoponcoaepxariiue coeTMHEHUs

but6mmoreka [IOK

55 . Ocob i
o .,CO CHHOCTIT CROMCTE https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azota u ero bu6nuoreka [IOK
COeTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo.ru/129f5059
dochop: HaxoKIEHHE B IPUPOJE,

57 CHOCOObI MOTyUYeHUs], PUINYECKUE U bubmmoreka [JOK
XuUMH4ecKkue cBorictBa. Dochusl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dpocdopa,

58 @oc@ﬂo c(})) eq)mg ne kucioTel. Conun bubmorexa [IOK

P I\l, prattt ' https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue dhocdopa u ero bu6nuoreka [IOK
coequHeHnil. @ocdopHbIe yIoOpeHHs https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

but6mmoreka [IOK

60 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u dhocdop 1 UX COeTMHECHHUS
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 AJJIOTPOIIHBIE MOAU(UKALINN; bubmmoreka [JOK
(bU3UYEeCKre U XUMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/1eb19f%e
MpUMEHEHNE
Oxcn neponaa(Il), okcm

62 e I;y;(l\lf)) ; (OJ'I)BHaSI KfICHOTa " bubmorexa [IOK
yf poi I https://m.edsoo.ru/dbaS8adf
e€ conu

b K

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB nommorexa 10

https://m.eds00.ru/6029b609
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Kpemuuii: HaxoxaeHue B mpupoe,

64 CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U bubmorexa [IOK
i . https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxcun kpemuansi(I1V), kpemMuueas bu6nuoreka [IOK
KMCJIOTa, CUIUKATHI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUS U €ro Bu6muotexa [JOK
66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdac0
[IOJy4E€HUE, BUIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nu4yHbIX TUIOB bubmorexa OK
A& https://m.eds00.ru/b624{801
68 CucreMmaru3anus 1 0000IIeHNE bubnuotexa [JOK
3HaHui no teme "Hemerananr" https://m.edsoo.ru/6e864db5
69 KonrponsHast pabora o Teme Bu6muotexa [JOK
"Hemeramnsr" https://m.eds00.ru/d0484¢c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON bu6nuorexa [IOK
paboThI, KOPPEKIIHS OMIUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTaJIOB B
[Tepuonuueckoit cucreme
71 XUMHUYECKHUX JIEMEHTOB. bubnuoreka [JOK
Oco0eHHOCTH CTPOCHHUS https://m.edso0o.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
OO6mume puznueckre CBOMCTBA
72 MeTaiuioB. [I[pumeHeHne MeTaaioB B bubmorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuiaBsl MeTasuioB. Kopposust bubnmoreka [JOK

METAaIJIOB

https://m.edsoo.ru/42b872¢3
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bubmunoreka LIOK

74 Pemrenue 3agad pa3inyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMUYECKUH P
. bubmoreka [IOK
75 HarnpspbKeHud MetauioB. OO01ue
https://m.edsoo0.ru/94eb377a
CIOCOOBI MOTYYCHHSI METAIIJIOB
OO01mas xapakTepucTHKa METaJNIOB
[A-rpynne! [lepuonudeckoii cuctemsl
76 XUMHUYECKHX A1eMeHTOB. Harpuii n bubnmoreka [JOK
KaJIUi: ojydeHue, GU3nIecKkue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
OO01mas xapakTepucTHKa METaIIOB
[TA-rpynmns [Tepronuueckoi
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.
. . but6mmoreka [IOK
77 Maruuii 1 KaJabLMi: TOJTy4YEHHE,
iy https://m.edsoo.ru/7c¢3e49¢0
(bU3UYEeCKre U XUMUYECKUE CBOIMCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U UX
COEMHEHHI
73 JKécTkoCcTh BOABI U CIOCOOEI €€ bubmunoreka LIOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfac9
ATIOMUHUN: TIONTy4eHue, PU3NIECKUe
79 cCKIE CROHCTEA bubmuoreka [JOK
1 XUMHUYECKHUE CBOWCTB
’ https://m.eds00.ru/0e79b266
MIPUMEHEHHE
AMpoTepHbIE CBOIICTBA OKCHIA U
20 TUAPOKCH/IA aTIOMHUHHS, bubmunoreka LIOK
TUIPOKCOKOMILIEKCHI AJIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE
81 Pemenue 3anay pa3nu4HbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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[TpakTuyeckas pabora Ne 7. Pemenue

82 SKCIEPUMEHTAIBHBIX 3a74a4 II0 TEME buGnnorexa LIOK
" P " https://m.edsoo.ru/27a4af43
MeTaiuibl TJIaBHBIX HOATPYIII
OO01mas xapakTepucTHKa METaIIOB
23 no6ouHbIX noarpynn (b-rpymm) bubmmoreka [JOK
[Tepuoanueckoit cucTemsl https://m.eds00.ru/610d7431
XAMHUYECKHUX DJIEMEHTOB
du3nuecKkre U XMMHUUECKHE CBOMCTBA
84 XpoMa U €ro COeIUHEHUN, UX bubmmorexa IOK
p ’ https://m.eds00.ru/9911bef3
MPUMEHEHHE
Baxuerinme coeMHEHNs MapraHia.
85 Ilepmanranar Kaaus, €ro bubmorera [IOK
P ) https://m.eds00.ru/039d69c8
OKHUCJIUTEIbHBIE CBOMCTBA
du3nvecKknue U XUMUYECKUE CBOMCTBA
26 JKelle3a M €ro COeAUHEHUM. bubnuoreka [JOK
[TonydyeHue v NpUMEHEHUE CIIABOB https://m.edsoo.ru/1b7{8741
Keesa
du3nvecKknue U XUMUYECKUE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, NX buGnnorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
du3nuecKkre U XMMHUUECKHE CBOMCTBA
28 [IMHKA U €T0 COSAUHECHUH, NX bubmoreka [JOK
npuMeHeHue. [ 'uapoKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[TpakTuyeckas pabora Ne 8. Pemenue
bubmunoreka LIOK
89 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
MeTaisl TOOOYHBIX MTOATPYIIIT
but6mmoreka [IOK
90 Pemenue 3anay pa3nu4HbIX TUIIOB

https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ CUCTEMATU3ALIUS

bubmunoreka LIOK

91 3y4EHHOT0 MaTepHaia 1o Teme
? YHCHH r" Matepraia fio Tem https://m.edsoo.ru/e91fe975
Merannsl
9 KonrtponsHas pabora o Teme bu6nuorexa [IOK
"Metamib" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bu6nuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHun
94 YCTOMYHMBOTO pa3BUTHSA bubmmoreka [JOK
yenoBeyecTBa. [[oHsATHE 0 HAyYHBIX https://m.edsoo.ru/080fe 1 f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HayuHble MpUHITUITBI OpTaHU3aINH
95 XUMHYECKOTO MMPOU3BO/ICTBA. bubmmoreka [JOK
[TpombIiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHHUS BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsI3HEHNE
96 OKpY>Kalolllel Cpe/ibl U ero bubmorexa [IOK
pysaiott pedl https://m.edso0.ru/9f11bf51
MOCIIEACTBHS
97 XUMUS U 310pOBbE YEIOBEKA. bu6nuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Poinb XuMu# B
98 o0ecrieueHny MUIIEeBOH Bubmmorexa [IOK
- https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 KocmeTrnueckue u nappromepHbie bubnmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTEIILCTBE.
N but6mmoreka [IOK
100 Baxkneiime cTpouTeNbHbIE U

KOHCTPYKIMOHHBIC MAaTCPHAJIbI

https://m.eds00.ru/61€69003
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XUMHS B CEJILCKOM XO35ICTBE.

101 Opramudeckye 1 MUHEPAIbHBIE 1 buGnnorexa LIOK
p P https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus 1 0000IICHUE | bubnuoreka [JOK
3HAHUH 110 TEME https://m.eds00.ru/db979¢70
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl CpeIHero
o01ero o6pa3oBaHus

1

Branenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

1.1

OCHOBOIIOJIAraolIue MOHATUS (XUMUYECKHUI 3JI€MEHT, aTOM, U30TOIL,
9JIEKTpOHHAsT 000JI0YKa aroma, S§-, p-, d-3JCKTPOHHBIC OpPOUTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHCICHHS,
XUMHUYECKasi CBsI3b (O- W T-CBSI3b, KpPATHBIC CBS3M), THOPHAM3AIINS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYECKas PEHIETKa, MOJIb, MOJIApHAs
Macca, MOJSIpHBIH 00BEM, MONIApHAass KOHLEHTpAIMs, pPacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAITIOTUAPATHL, YTICPOAHBIN
ckener, (yHKIMOHANbHAS TPYIIa, pajuKall, U30MEphl, CTPYKTypHas
dopmymna, wu3oMepus (CTpyKTypHas, TeoMmMeTrpuueckas  (Luc-,
TPAHCU30MEPHsI), TOMOJOTMYECKHI psiA, TOMOJIOTH, YIJIIEBOAOPOJIBI,
KHUCIIOPOJI- U a30TCOJEPIKAIINE COCTUHEHUS, OMOJIOTUYECKH aKTHUBHBIE
BeIEeCcTBa (YIJIEBOIBI, KUPBI, OEIKN), MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COCIUHEHMS, KPEKHHT, pU(OPMUHT,
TUIBl  XUMHYECKHX pEaKIHid (OKHUCIUTETHbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHUYECKHE, PEaKIUd HOHHOro oOMeHa, TOMO- HU
reTeporeHHbIe, oOpaTUMbIE U HEOOpPaTUMBIE), PACTBOP, AJICKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  JJCKTPONUTHYECKasi  JUCCOIMAlMs,  CTENEeHb
JUCCOIIMALINU, OKUCIIUTENb, BOCCTAHOBUTENb, 3JIEKTPOIN3, CKOPOCTh

XUMHUYECKON peaKINH, XMMHUYECKOEe PaBHOBECHE)

1.2

TCOPHUU U 3aKOHBIL (T@OpI/IH XUMHUYCCKOTO CTPOCHUA OPraHUYCCKHUX
BemectB A.M. byTtiepoBa, Teopus 3IEKTPOIUTAYECKON TUCCOLMAINH,
[Tepunonnueckwuii 3akon /.M. MenneneeBa, 3aKOH COXpaHEHHUS MAcCCHhI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU, MUPOBO33PEHUYECKHE
3HAHUA, JICKAIHUC B OCHOBC IMOHUMAHHA NPUINHHOCTU U CUCTCMHOCTU
XUMHUYECKHX SIBJICHHM, COBPEMEHHBIE MPEJICTaBICHUS O CTPOCHUU

BEIIeCTBa Ha aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX




1.3

MMpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKUX peaKHHﬁ,
TCPMOANHAMHNYCCKUX u KHMHCTHYCCKHX 3aKOHOMCPHOCTSX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAax

1.4

(paKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaxX, COCTaBe, MOJYYCHHH U
0e30MacHOM  HUCMOJb30BaHUM  BaXHEWIINX  HEOPraHUYECKUX U
OpraHMYECKUX BEIIEeCTB B OBITY M MPaKTHYECKOW JAeATeIbHOCTU

YCIO0BCKa

1.5

o01re HayyHbIe TPUHIUIBI XMMUYECKOTO MTPOM3BOJICTBA (Ha MIpUMeEpe
IPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, MepepaboTKH

HeTH)

CdopMHUpOBaHHOCTh YMEHUH BBISBIISATD:

2.1

XapakTepHble IPU3HAKK M B3aUMOCBA3b M3YYCHHBIX [IOHATH,
IIPUMEHATH COOTBETCTBYIOLIUE MOHATHS NPHU ONUCAHUU CTPOEHHUS U

CBOMCTB HEOPTaHUYECKUX U OPTraHMYECKUX BEUIECTB U UX MpeBpallleHnui

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUW C MOHATUSAMHM W MPEACTaBICHUSIMU
JOPYTHUX TIPEIMETOB JiJisi 60Jee 0CO3HAHHOTO MOHUMAHUS M OOBSICHCHHUS

CYIITHOCTU MAaTCPUAIBHOI'O CAMHCTBA MHUpa

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HAaMMEHOBAHMS XHUMHUUYECKHX COCJIMHEHHH MEXIyHapOIHOTO CO03a
TEOPETUYECKOW U TMPUKIATHOW XMMHHM W TpPUBHUAJIbHBIE Ha3BaHMS
BEIIECTB, OTHOCALIMXCS K H3YYEHHBIM KjaccaM OpraHH4ecKHX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHYECKYI0 CUMBOJIUKY Ui COCTaBJieHHs (HOpMYyJT HEOPraHUYECKUX
BEUIECTB,  MOJIEKYJSIPHBIX M  CTPYKTYpHbIX  (pa3BEpPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKHUX BEILECTB

ChopMupoBaHHOCTH YMEHHUS KIIaCCU(DUITUPOBATD:

4.1

HCOPTaHNYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHUsA H

KpUTEPUH IS KJIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHrnvYCCKHUC BCIICCTBA, CAMOCTOATCIBHO BBIGI/IpaTB OCHOBaHHUA H

KPUTEPUH IS KIIacCU(DUKAIIMY U3yYaeMbIX XUMUYECKUX OOBEKTOB

4.3

MO0 Pa3IMYHBIM TMPHU3HAKaM (YHCIY M COCTaBy pEarupyrolluX BeIEeCTB,
TemIoBOMY J(QQeKTy peakiuy, H3MEHEHHIO CTeNeHEell OKHCIECHUS

9JICMCHTOB, 06paTI/IMOCTI/I pCaKkuum, y4aCTHIO KaTanmaTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHUE
aToMOB (B OCHOBHOM U BO30YXAEHHOM COCTOSIHUHM) W HOHOB

XUMUYECKHUX 3JIeMeHTOB | — 4 mepuonoB Ilepuonnueckoit cUCTEMBI




J.N. MenaeneeBa 1 X BAJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Yys TOHATHS

-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHIE YPOBHU

ChopMupoBaHHOCTh YMEHHS OOBSACHATh 3aKOHOMEPHOCTU M3MEHEHHS
CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU COEAWHEHHH IO

nepuoaaM U rpymmnam

CdopMHUpPOBAaHHOCTh YMEHHS COCTaBIATh YPABHEHUS XUMHYECKHX

peakuuii ¥ pacKphIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ IMOoCpEACTBOM

COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

7.2

YpaBHEHUS pEaKIMi pazIUYHbIX THUIIOB; TMOJHBIE W COKpallEHHBIE
YpaBHEHUS pEaKIuil HOHHOrO OOMEHa, YYMTHIBas YCJIOBHsS, MpH

KOTOPBIX 3THU PCaKIMU UAYT 4O KOHIIA

7.3

peakiuii THAPONN3a, peakiuil KoMIIeKcooOpa3oBaHus (Ha mpuMepe

TUAPOKCOKOMIUIEKCOB IIUHKA U aJTFOMHUHHUS)

CdopMUpoOBaHHOCTH YMEHHSI TIOATBEPKAATh:

8.1

Ha KOHKPETHBIX IIpUMEpPax XapakKTep 3aBUCUMOCTH pEaKLUOHHON
CIOCOOHOCTH OpPraHWYECKMX COEIUHEHMH OT KpaTHOCTM M THUMA
KOBQJIEHTHOM CBA3M (O- M T-CBSA3M), B3aMMHOI'O BIIMSHUSA aTOMOB U
IpYyIIl aTOMOB B MOJIEKYJIaX, a TakKe OT OCOOCHHOCTEH peanu3aiiu

PA3INYHBIX MCXAaHNU3MOB ITPOTCKAHU A peaKHHﬁ

8.2

XapPaKTCPHBIC XUMHNYCCKHUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIUMU

DKCIIEPUMEHTAMMU U 3aIUCAIMU YPABHEHUN XUMUYECKUX PEAKLIUN

CdopMUpOBaHHOCTh YMEHHS XapaKTePU30BaTh COCTAB M Ba)KHEHIIME
CBOMCTBa BEILECTB, NMPUHAMJIECKANIUX K OIMNpEACIEHHBIM KlaccaM U
rpynmnaM coeauHeHul (MpocTble BEUIECTBAa, OKCHIBI, TUIPOKCHIIBI,
COJIU; YIJIEBOAOPObI, MPOCThIE 3(DUPHI, CIUPTHL, (PEHOIBI, allbIETUIbL,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPBI, YIIEBOJIBI,

aMUHBI, aMUHOKHUCJIOTHI, OCITIKH )

10

CdopMUpOBaHHOCTh YMEHHSI MPOBOJIUTH PACUETHl MO XHUMHYECKUM
dbopMynaM U ypaBHEHHUSM XUMHUYECKHX PEaKIUil C HCIOJIb30BAaHUEM

(U3HUYECKUX BEITUYHH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITU OJTHO
U3 HUCXOAHBIX BEUIECTB JAaHO B BHUJAE pacTBOpa C OIpeneacHHON
MacCOBOH JToJiell pacCTBOPEHHOTO BEIIECTBA WIIH IaHO B M30BITKE (MMEET

IPUMECH)

10.2

MaccoBOW MM 00BEMHOM JI0J1H, BBIX0/Ia MPOJYKTA PEAKLIUU

10.3

TerI0BOTO 3¢ (deKTa peakiui




10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

110 HAXOKJCHUIO XMMUYECKOH (pOPMYIIbI BeLIeCTBA

11

BiianeHue cucteMoy 3HaHMM O METOJAaX HAYYHOI'O IO3HAHUS SIBJICHUU
IPUPOMBI, HCHOJIB3YEMBIX B €CTECTBCHHBIX HAayKaXx W YMEHHE
IPUMEHATh OTH 3HAHUSA IIPU DKCIEPUMEHTAIBHOM MCCIEAOBAaHUN
BEIIECTB U JJIsl OOBSICHEHUS! XMMUYECKHX SIBJICHUH, MIMEIOIUX MECTO B
IIPUPOJE, MPAKTUYECKON NEATEIBHOCTU YEJIOBEKAa U B IIOBCEIHEBHOMU

KHN3HHU

12

ChopMUpOBaHHOCTh YMEHHUS TPUMEHSTh (MCIOJIB30BAaTh) 3HAHUSA O
COCTaB€ M CBOWCTBAX BEUIECTB JJISI JKCIIEPUMEHTAIBHON IPOBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH IPOTEKaHUsI XUMHUYECKHX
peaKkiuMi M NPOrHO3UPOBAHUS BO3MOXHOCTEM HMX OCYILECTBIICHHUS;
CUCTEMHBIC XMMHUYECKUE 3HAHUS JJIsI OOBSICHEHUS M TPOTHO3HPOBAHUS
ABJICHUM, HMMEIOIINX €CTECTBEHHOHAYYHYIO MPHUPOAY; A HPUHSITHS

IPaMOTHBIX peIIeHU MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopMUpPOBaHHOCTh YMEHHUS IUIAHUPOBATH M IPOBOJUTH XHMHUUYCCKHUIT
SKCIICPUMCHT (HonyquHe U HU3YUYCHUC CBOMCTB HCOPraHNYCCKUX U
OpPraHMYEeCKHUX BEIIECTB, KAUYECTBEHHBIC PEAKIMU YIIIECBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOCPIKAINX OPraHNIECKHX BELIECTB,
pelieHHe  HKCIEPUMEHTAIBHBIX  3aJad 1[I0  pPAaCIO3HABAHUIO
HEOPTaHMYECKUX U OPTaHWYECKUX BEIIECTB) C COOIOCHHEM MPaBHII
Oe3omacHoro oOpamieHus C  BeUIeCTBAaMH UM J1a0OpaTOpHBIM
obopynoBaHueM; (GOPMYIIHPOBATH LEIH UCCICAOBAHUS, MPEICTABISAT
B pa3M4HON (opMme pe3yiabTaTbl IKCIEPUMEHTA, aHATU3HPOBATH M

OLICHUBATb UX NOCTOBCPHOCTH

14

ChopMHPOBaHHOCTh YMEHHUS OCYIIECTBIISITh IIEICHAIPABICHHBIN TOMCK
XUMHYECKOW WHGPOpPMAIIMM B PA3IMYHBIX HCTOYHHMKAX (HAydyHas W
yueOHO-Hay4dHas JINTepaTypa, CPelCTBAa MAacCOBOW WH(OpPMAIIMU, CETh
WHTepHeT W Apyrue), KPUTHYECKH AaHAIM3UPOBATh XHMHYECKYIO
uH(OpMaIHIO, repepadaThiBaTh €€ M UCIOIB30BATh B COOTBETCTBUH C

MIOCTaBJICHHON Y4eOHOI 3anadeit

15

ChopMupoBaHHOCT, yMEHHUS MPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(OPMAIMIO C TMO3UIMA JKOJIOTUYECKON Oe30macHOCTH
MOCJICAICTBHI OBITOBOM M MPOW3BOJCTBEHHOM IESATEIILHOCTH YEJIOBEKA,
CBS3aHHOM C mepepadOTKON BemecTB; CHOPMHUPOBAHHOCTh YMEHUU
OCO3HaBaThb OIIACHOCTH BO3,Z[€I>'ICTBH$I Ha JKUBBIC OpI‘aHI/I3MI>I
OHpeI[GJIéHHBIX BCIICCTB, IIOHMMas CMBICI II0Ka3aTciIda HpeI[eJ'H:HOI\/'I

JOMYCTUMOM KOHIIGHTPAllMM, W TMOSICHATH Ha TpUMEpax CHOCOOBI




YMCHBIICHUSA U MTOPCAOTBpAIICHUA HX BPCAHOIO BOSHGﬁCTBHH Ha

OpraHus3M 4CJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O XUMHNH

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

TeopeTquCKHe OCHOBBI XUMHH

1.1

Ctpoenue BemectBa. CoBpeMeHHasi MOJIEb CTpOeHUs aToMa. Pactipenenenue
JJIEKTPOHOB TIO BSHEpreTudeckuM ypoBHsIM. Kiaccuduxamus XUMHUECKHUX
aneMeHTOB. OCOOCHHOCTH CTPOSHUSI YHEPTeTUUYECKUX YPOBHEH aToMoB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30YXAEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAS

KoH(urypauus aroma. BaneHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckass cucrema xumudeckux dyeMeHtoB JI.MI. Menneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB DJJIEMEHTOB M WX COCJUHEHUN IO
nepuojaM M TrpylnnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJAHBIX COGHHHGHHﬁ, BBICIIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocTb. DnekTpooTprunaTeabHOCTh. CTENeHb OKUCICHUS

1.4

Buapsl xumuueckoii cBsi3M (KOBaJE€HTHAs, MOHHASI, METAINTMYECKAst, BOJAOPOJIHAS)
U MexaHu3Mmbl e€ oOpa3oBaHus. MeXMOJEKYyIsSIpHbIe B3aUMOICHCTBUS.
BemectBa  MONEKYISIpHOTO M HEMOJIEKYJISIPHOTO  CTpOe€HUs.  Tumbl
KPUCTAIJIMYECKUX PELETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA

KPUCTAJUIMYECKOU pEIETKH

1.5

Xumuyeckass — peakius.  Krmaccupukanus — XUMHYECKHMX — peaknuid B

HEOPraHUYECKOM M OpraHM4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MacChl BELLIECTB

1.6

CKOpOCTh peakiu, e€ 3aBUCUMOCTh OT Pa3IMUHBIX (PAKTOPOB

1.7

Tennosie 3 PEeKTh XUMHUESCKUX peakiuil. TepMOXUMHUYECKHNE YpaBHEHUS

1.8

OO6parumbie peakiuu. XUMHUYECKOe paBHOBecue. MDaKTOphl, BIUSAIONIME Ha

cocTosiHhe XuMudeckoro pasHoBecus. [Ipunnun Jle [llarense

1.9

OnekTponuTHdeckas nuccornmanus. CuiabHbIe U cnadbie dekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCNAas, HEUTpanbHas, ImenouHas. CTeneHb

JUCColalu. PeaKI_[I/II/I HOHHOr0 OOMeHa

1.10

IMupponms comneit. MonHoe npou3sBenenne Bobl. Bomopoaueiil mokazarens (pH)

pacTBopa

CriocoObl  BBIpaKE€HHUSI ~ KOHIIGHTPAllMM  PacTBOPOB:  MaccoBas  JIOJIA
pPacTBOPEHHOIO BEIIECTBA, MOJISIpHAs KOHLEHTpanus. HacelieHHsle u

HEHACBHIIIEHHbIE PACTBOPHI, pacTBOpUMOCTh. Kpucramioruaparsl




1.12

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkmuu. HOBQI[GHI/IG BCIICCTB B Cpcaax C

pa3ubIM 3HaueHueM pH. MeTobl 31eKTpoHHOTO OanaHca

1.13

DNEeKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

2.2

XUMHYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIM,
MarHui, aJfOMUHUHN, IIUHK, XPOM, JKEJIe30, Mellb) U uX coeauHeHui. OOmue

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIIOB

23

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJOTEHOB, CEphI, a30Ta,
dochopa, yrimepoma W  KpeMHHUS) W HX COCAMHEHHUH  (OKCHIOB,

KHCJIOPOJICOACPKAIINX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

24

I'enernueckas cBI3b HCOPTaHUYCCKUX BCIICCTB, MIPUHAAJICIKAIINX K

PAa3JIMIHBIM KJIaCCaM

2.5

##HHPar##H# nenTuKalns HEOPraHUUECKUX coeMHeHN. KadecTBeHHbBIE

PE€aKIM Ha HCOPraHUYCCKHUE BCIICCTBA U MOHBI

OCHOBBI OPraHNYECKON XUMHH

3.1

OCHOBHBIE TOJIOKECHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coequHennit A.M. bytnepoBa. YTiiepoaHbIi CKEJIET OPraHuYE€CKON MOJIEKYJIbI.
KpaTHOCTP XMMHYECKOW CBSI3U. S- M P-CBA3U. Sp3-, Sp2-, Sp-TUOpUAM3AIIIN
opOuTaneit aTOMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoeHus mosekyn. ['omonoru. ['omonornueckuii psaa. Mzomepus u nzoMepsl

32

[lonatne o QyHkuuoHanbHOM rpymme. OpueHTaluoHHBIE 3 EKThI

3aMecTUTENEH

3.3

[IpencraBnenne o KiIacCU(pHUKAIMKU OpPraHUYECKUX BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEJIMHEHUN (CHUCTeMaTHuecKas) M TpPHUBHAJIbHbIE Ha3BaHUS

BaKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

34

CBoOOMHOpAaTUKAIBHBIA M WOHHBIM MEXaHM3Mbl peakuuu. [loHsTHE O

Hykieoduie u anexkrpoduie. [IpaBuno Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Aukanbl. XMMHUYECKUE CBOMCTBA aJIKAaHOB: TAJIOTEHUPOBAHUE, IETUIPUPOBAHNUE,
TEPMHUECKOE PA3JIOKEHHME, KPEKHHI, n3oMmepusauus, ropenue. Ilomyuenue
ankaHoB. Luknoankanel. Cneum¢puka CBOHCTB LMKIOAIKAHOB C MaJbIM

pa3mepoM IuKIIa. Peakiuy nprucoeIMHeHNs U paIuKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIIMK IPUCOEAMHEHMS (raIOT€HUPOBaHUE,
TUAPUPOBAHUE, THIPOTAIOT€HUPOBAHNE, THIPATALNs), TOPEHUS], OKUCIICHUS U
nonuMepuszanuu. [IpomeblnieHHble ¥ Ja00paTOpHBIE CIOCOOBI MOJYYECHHUS

AJIKCHOB




3.7

Ankanuensl. XMMHYECKHE CBOMCTBA JIKaJWEHOB: PEAKLMM INPUCOECIUHEHUS
(ruppupoBaHue, TAJIOTEHUPOBAHKE), TOPEHUS U noiaumepusanuu. [lomydenue

AJIKaUEHOB

3.8

ANKUHBI. XUMHUYECKUE CBOWCTBA: PEaKIIMK PUCOSANHEHUS (TaJOreHUPOBaHHE,
TUAPUPOBaHUE, THIpaTallks, THAPOTaIOreHUPOBAHKUE) KaK CIOCO0 MOTyUYeHHs
MOJIMMEPOB U JIPYrHMX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenusd. ['openue
aleTHJIEHA KaK MCTOYHHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKHU U

PE3KU MCTAJJIOB. HpI/IMeHeHI/Ie aliCTUJICHa

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30/1a: PEaKIuu JIEKTPOPIILHOTO
3aMelIeHMs], MPHUCOeAUHEHUs (TUIpUpOBaHHE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOWCTB ToiyoJia. [lomydenue GeH3oma.
OcCoOeHHOCTH XHWMHYECKHUX CBOMCTB cTupoia. lloammepusanus CTHpoIA.

Crioco6bI nostyueHus 1 NPUMEHEHNE apOMaTHYECKUX YTIIEBOAOPOI0B

3.10

Cnuptel. IlpenenpHble OJHOATOMHBIE CHUPTHL. XUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBE C HATpUeM KaK CIoco0  yCTaHOBJCHUS  HalU4Us
THJPOKCOTPYNIMBI, C  TaJOreHOBOJOPOJAMHM  Kak  CHOCOO  IMOJTyYeHHMs
pacTBOpUTENIEH, BHYTPU- M MEXMOJEKYJIsApHas JAeruaparanus. Peaknus
ropenus. [lomydeHnue sTaHONa: peakuuss OpPOXKEHHS TIIIOKO3bI, TMIpATaIHs
ATWJIEHA. OTWJIEHIJIMKOJIb W IJIMLEPUH KaK IPEACTAaBUTENM IPEAEIbHbBIX

MHOI'OAaTOMHBIX CITMPTOB

3.11

®enos. XuMu4ecKkrue CBOWCTBa (eHoma (peakiuu ¢ HAaTpueM, THAPOKCHIOM

HaTpusi, opomom). [Tonyuenue denomna

3.12

Anpaeruapl. XUMUYECKHUE CBOMCTBA MPEAETbHBIX albIAETUIOB: THAPUPOBAHUE;
KaueCTBEHHBIC PEAKIIMHM Ha KapOOHWIBHYIO TPYIITY (peakuusi «CepeOpsHOTO
3epKanay, B3auMmoieiicteue ¢ ruapokcuioM meau (11). [Momyuenne npeaenbHbIX
aIbJIETU/IOB: OKHUCJIEHWE CHUPTOB, THUApaTalus aneTwieHa. AILETOH Kak

MIpeACTaBUTENDh KeTOHOB. OCOOEHHOCTH PEAKIIMN OKUCIICHHUS alleToOHa

3.13

KapOoHoBbIe KHCTOTBI. XUMHUYECKHE CBONCTBA MPEICIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. (OCOOCHHOCTM XHMHYECKHUX CBOMCTB MYpPaBbUHOU
KHCJIOTHI. HOHY‘-IGHI/Ie NpeaACIIbHBIX OAHOOCHOBHBIX Kap60HOBI>IX KHCJIOT:
OKHCJICHHUC QaJIKAHOB, AJIKCHOB, ICPBUYHLIX CIIAPTOB, AJIbIACTHUIOB. Bricine

NpEaAcIbHBIC U HEMTPEACIIBbHEBIC Kap6OHOBI)Ie KHCJIOTHI

3.14

Cnoxuble >¢upsl U kupbl. CrocoObl MOMyYeHHUsS CIOXHBIX 3(QUPOB.
O6parumocth peakiuu drepudukanuu. [IpumeHeHne CcIoXHBIX 3(UPOB B
MUIIEBON W MapOrOMEpPHONW MPOMBINIIEHHOCTH. JXUPBI Kak CIIOXKHBIC d(PUPHI
[JIMIEpUHA M BBICHIMX KapOOHOBBIX KUCIOT. XUMHYECKHE CBOWMCTBA KHPOB:

THJIPUPOBAHUE, OKUCIIEHHE. [ 'MApONu3, WM OMBUIEHHE, KHPOB KaK CIOCO0




MPOMBINIICHHOTO TIONYYSHHS COJIEH BBICIIMX KapOOHOBBIX KUCIOT. MbIIA Kak

COJIX BBICIIHX Kap60HOBbIX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IJIIOKO3Bbl: pEAaKUMM C Y4YaCTUEM CIUPTOBBIX H
IBJETUAHOMN TPYII U MOJIOYHOKHUCIIOEe OposkeHue. IIpumeHenne rirokossl, eé
3HAYCHUE B KU3HEACATEIbHOCTH Opranusma. /lucaxapunapl: caxaposa, MajbTO3a.
BoccranaBinuBaomuye W HEBOCCTAaHABIMBAIOLIME Jucaxapuasl. [ maposns
nucaxapuioB. Ilomucaxapuapl: kpaxman, rimkoreH. CTpoeHne MaKpOMOJIEKYIT
KpaxMmazia, TJIMKOTeHa M Ueunrono3bl. Dusndeckue CBOWCTBA KpaxMmana u
LEJUTI0I03bl.  XMMHMYECKHE CBOWCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHAS
peakuus ¢ HOJOM. XUMUYECKUE CBOMCTBA LEJUIIOJIO3bl: TUAPOIIN3, TOIYICHHE
3¢upoB uemnonao3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPTaHUYECKHE OCHOBAHUSI: PEAKIIMU C BOJOM, KUCIOTAMH,
peakiusi TOpeHus. AHWIMH KaK TPEICTaBUTENb apOMAaTHYECKHUX aMHHOB.
XWMHUYECKUE CBOWCTBA aHWUJIMHA: B3aMMOJICHCTBHE C KHCJIOTaMU, OPOMHOM
BOZIOM, okucieHue. llomydeHne aMHUHOB QIKWIMPOBAHMEM aMMHUaka U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

AMUHOKHUCIOTH U O€NKH. AMHHOKHCIOTHI Kak aM(OTepHbIE OpPraHuYecKue
coeauHeHusi. OCHOBHbIE aMHHOKHUCIOTHI, oOpasyronie Oenku. XUMHYeCKHue
CBOMCTBA OEITKOB: THAPOJIN3, ACHATYpaIlis, KaYeCTBEHHBIC (I[BETHBIC) PEAKIIUN

Ha OelKu

3.18

CTpoeHne W CTPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJHUMEPOB OT
cTpoeHusi MosieKysl. OCHOBHbBIE CHOCOOBI TOJTYYEHHUS BBICOKOMOJEKYJISPHBIX
COCIMHEHUI: peaklnu MOoJTUMEpPHU3aH 1 ToIuKoHAeHcau. Kinaccudukanus

BOJIOKOH

3.19

#HH#HPar### nenTudukanus opraHMuecKuX coeuHenuil. Perenne

OKCIICPUMCEHTAJIIBHBIX 3aa4 Ha PACIIO3HABAHUC OPTraHNYCCKUX BCIICCTB

3.20

I'eneTmueckas CBA3b MEXKAY KilacCaMH OPraHNu4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHA U )KU3Hb

4.1

Xumusi B TOBCEeIHEBHOW >km3HU. [IpaBuna Oe3zomacHOi pabOTHI C €AKUMH,

TOPHOYMMH 1 TOKCHUYHBIMH BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMHUH

4.2

XuUMUS ¥ 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIICHHOCTH. XUMHSI U SHEPTeTUKA: IPUPOHBIN U IOMYTHBIN HEPTIHOM
rasbl, X COCTaB M HcIoib3oBanue. CoctaB HeTH U e€ nepepadoTKa (IPUPOIHbIE

MCTOYHUKHU YTJIEBOI0OPO/IOB)

4.3

XUMHUS U IKOJIOTUsA. XUMHUYECKOE 3arps3HECHUE OKPYXKAIOLIECH CpelIbl U €ro

nocienctus. Oxpana ruapochepsl, Mo4YBbl, arMocdepsl, Ghaopsbl U GayHbl OT




XUMHYECKOTO 3arps3HeHus. IlpoGiema OTX0MOB M TOOOYHBIX TNPOIYKTOB.

AHBTepHaTI/IBHBIG HUCTOYHUKU SSHCPTUU

O6H_II/IG NpEACTABJICHUA O NPOMBIIIIJICHHBIX criocobax MOJIYYCHUSA XUMHUYICCKUX

BEIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHaKa, CEpHOU KUCIOTHI). UépHas u

4.4 nBetHas  Metamnyprus. CrTeksio M CHWIMKaTHasE  IPOMBIIUIEHHOCTb.
[IpombinieHHass  opranuueckas xumus. CpIpbE€ IS OpraHUYECKOM
MPOMBINIICHHOCTH

5 HHHPar#t#H# Tl pacyETHBIX 337124
HiH#HPar###Pacu€Thl Macchl BelIeCTBa UM 00bEMA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MAcCe WIH 00bEMY OHOTO U3 YUaCTBYIOIINX B
peakuuy BeulecTB

5.2 ###Par###Pacuére TeruioBoro apdexra peakuu

53 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEAKITUIX

54 #H##Par###Pacuérel macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOTYKTOB

' peaKInu, €ClIi OJHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 #H##Par###PacuéTbl MaccOBOM MM 0OOBEMHOM JTOJIM BHIXO/1a TPOTYKTA PEAKIIHH
' OT TEOPETUUYECKH BO3MOKHOTO
#H##Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MMPOIYKTA

5.6 peaKIiu, €CIIU OHO U3 BELIECTB JaHO B BUJE PACTBOPA C ONPEICIEHHON
MacCOBOH J0JIEN PACTBOPEHHOIO BEILECTBA

57 HHParfH##Pacu€Tsl ¢ MCIIOJIB30BAaHUEM MOHATUI «MACCOBast 10JIs1», «MOJIIpHAs

' KOHIIEHTPAIUs», «PACTBOPUMOCTH)
#iH#Par##HaxoxneHue MOJIEKYJISIpHON (OPMYJIIbI OPraHUYECKOTO BEIIECTBA

5.8 0 €ro IJIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIMX B €T0 COCTAB,

WM 10 TIPOAYKTaM CTOPaHHUs




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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