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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS  (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DefepalibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM cranmapre COO, ¢ yuérom Konuenmuum mpenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pasBuTHsl BocniutaHus B Poccuiickoit ®enepanun Ha nepuoa no 2025 roma» (Pacnopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJEHHOrO M3yuyeHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B yCIOBHUSX AUPPEpEeHIUPOBAHHOTO, MNPOGUIBLHOTO OOY4YeHHs, MpPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HM B COLUyME, a
TakKe JUIS MPOJOJKeHHs OOydeHHs B OpraHu3anusx MpodeccHOHaTbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, cofepKaHus, pe3yIbTaTOB O0yUeHUsl U TPeOOBaHUN K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedyuBaeT MOIydYeHHE
MPEJICTaBICHUS O LESAX, COJIEp)KaHMHU, oOIIell cTpareruu oO0ydyeHHUs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpasi  NIpPEeLyCMaTpUBAacT  OIpPEIEICHUE:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHUK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCy/apCTBEHHOTO SK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOIEHHOTO U3YICHHS] XUMHH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/CpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpHOE pacrpeseseHne y4eOHOro BpeMEeHH, pEeKOMEHIyeMOro ISl U3yUeHHUs
OTJENIBHBIX TEM;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YEHHS Y4eOHOTro Marepuana c
y4€TOM JIOTUKH IOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e 7aT METOAMYECKYI0 HMHTEpIpEeTaluio Ielel M 3afady M3y4deHHs INpeaMera Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANIPEIMETHBIX, TPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHbIX JEHCTBUI OO0YyYarolerocss MO OCBOEHHUIO COJCpPKAHUSA
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B [pPOrpaMMe II0 XUMHUU IIPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM MporpaMMod IO XHUMHUM  00s3aTesbHOW  (MHBapUaHTHOM)
COCTABJISIIOLICH COAep KaHusl yaeOHOTO npeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIPaBJIEHUEM
KOHKPETHOTO MPOuIs O0ydICHHS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBaHnHOro o0yueHus Ha
YpOBHE CpeaHero o0miero o0pa3oBaHUs XUMHUs HA YPOBHE YIIyOJIEHHOTO M3y4eHUS HAIlPaBICH
Ha peajlM3alMi0 IPEEeMCTBEHHOCTH C TMOCIEAYIOUIMM 3TaloM IOJIyYEHUS XHMHUYECKOIro
o0pa3oBaHUsl B paMKaX HW3Yy4EHHUS CHEIMAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX
JUCLIUIUIMH B By3ax M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TIpeAMeTa «XUMHUS» OpPUEHTHPOBAHO IPEUMYILIECTBEHHO HA paclIMpeHUEe U
yriayOjieHue TEeOpeTHYeCKOW M IPaKTHUYECKOW IMOArOTOBKM OOYyYaroluXxcs, BbIOpPaBIIMX
onpenenéHHbId Mpodmwib 00yuyeHus, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOITy4eHUs
XUMHYECKOTO 00pa30BaHMs B OpraHU3auix npodeccuoHaibHoro oopasosanus. Hapsimy ¢ aTum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTebHONW IPOrpaMMBbl CpeJHEero oOuiero oOpa3oBaHUsl M3y4YEHHE NpeaMeTa «XUMHsD
OPUEHTHPOBAHO TaKXK€ Ha pelIeHUe 3a/1a4 BOCIIMUTAHUS U COL[MAILHOTO Pa3BUTUS 00yUarOIINXCS,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHUM, YMEHUH paliioHaIn3auu y4eOHOTro
TpyZa W  OOOOMIEHHBIX CIMOCOOOB  JACATENBHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocraBistomuMu npeaMera «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3Yy4YEHMs SIBIISIOTCS
yriyonéHnabie Kypcel — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3alMM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XUMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 0a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMUSD» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHCTEMa 3HAaHUM IOJIydaeT ONpeNelI€HHOE TEOPETUYECKOe
JIOTIOJTHEHWE, ~ TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbmMid  00BEM
¢dakronornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeameTa obecrieyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIIyOJeHUs MpPEeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLMUl, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  JJIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBACHIETCS C
TOYKU 3PEHHs] PHEPreTHYECKUX HM3MEHEHUH mpu e€ 00pa3oBaHUM M Pa3pyLICHUHU, a TaKXKe C
TOYKH 3pEHUs] MeXaHu3MOB €€ oOpa3zoBaHMs. V3ydyeHue THUIOB peakuuid TOMOJHAETCS
(opMHpOBaHUEM IPEACTABICHUN 00 NIEKTPOXUMUYECKUX MPOIECCaX U NEKTPOIN3E PACIUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUH PEaKLUOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss 0coboe BHUMaHHE BOMpocaM 00 3JIeKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEAKIIMH.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
W3YYCHHS IS KIACCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY U
XapakTep OMOJIHEHHUM K O0IIeil crucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHUKO-(DH3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipr w3ydeHuu mpenMera B JAHHOM cliydae akIeHT OyaeT cjellaH Ha OOIIHOCTh METOJ/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BEUIECTB U APYTOE.

B TO ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XUMHUKO-OMOJIOTHYECKOTO TPOQPUIIS
OoJbIIMK yACNIBbHBIA BeC OyJIeT MMETh OpraHuueckas xumus. B aToMm ciydae mpemocraBisieTcs
BO3MOXXHOCTb AJIs 0oJiee 00CTOSITENFHOTO PACCMOTPEHUSI XUMHUYECKON OpraHU3alliy KIETKU Kak
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IMPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3A, bIXaHUS, MUIIEBAPECHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUECKOT0 MPUMEHEHUSI HAYyYHBIX 3HAaHUH W3yUYeHUE MpeameTa
«Xumus» Ha YriayOJE€HHOM YPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SX C Y4YCOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «PyccKuii A3bIK U TUTEpATYpay.

[Ipu uzyyeHun ydeOHOTO TpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3zoBanus (Ha ©0a30BOM YypOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. Pemenue 3Toi 3amaun Ha yriiyOJIEHHOM ypOBHE W3YUYEHUS
MpeMETa MPEJIoJIaraeT peau3aluio TaKuX 1efeH, Kak:

e (opmupoBaHUE TPEICTABICHUN: O MaTEepUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJIEHUU MPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00€CIeYeHHH YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
mpo0JieM HSKOJIOTMYECKOM, SHEepPreTHYeckol W MHUIIEeBOH OE30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DHEPrUH, B
obecrieyeHnn panroHAIBHOTO MPUPOIOTIONH30BAHMS, B dhopMHupOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKKe IKOJIOTUIECKU 0O0CHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM CpeIe;

® OCBOCHHME CHCTEMBl 3HAHWH, JISKAIIMUX B OCHOBE XHUMHUYECKON COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIBHBIX TOHSTUN, 3aKOHOB U
TEOPHl XWMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOSHHWM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHUHU, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00X
Hay4HbIX NPUHIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (¢opMmupoBaHHE Yy OOYyYaIOIMIMXCA OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHUI Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpoldiieM
COBPEMEHHOW XWUMUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOjeHue MpeICTaBICHU O HAy4YHBIX METOJax II03HAHUSA, HEOOXOAUMBIX s
pUOOpPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MOBCEIHEBHOW KU3HU.

B 1nmane peanus3anun IE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW Pa3BHBAIOIINX (b}IHKI_II/II\/'I
HGJ’IOCTHOI71 CUCTEMBI CPECOAHETO 06H.[CFO O6pa3OBaHI/I${ IIpyu U3Yy4YCHHUHU IIpECIMETa «XuMHsS» Ha

yrIyOJI€HHOM YpOBHE 0COOYIO aKTyalIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

BOCIUTAHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJIEHUN MPUPOABI, YBAXKEHUS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHYCCKHX W TPHUKIAIHBIX HCCICIOBAHUH B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH,

pa3BUTHE MOTUBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE  TIO3HABATCIBHBIX WHTEPECOB, HHTCIUICKTYAJIbHBIX W TBOPYECKHX
CHOCOOHOCTEH 00ydaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOILICHHS K
caMo00pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEITHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE yMEHH W HABBIKOB Pa3yMHOTO MPHUPOAOIOIB30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyJNbTypbl, TNPUOOpPETeHHE  OMbITa  OOIIEeCTBEHHO-TIOIE3HOU
HKOJIOTMYECKOH JIeATETHHOCTH.

OO0mree YUCIIO YacoB, MPEIyCMOTPEHHBIX I HW3yYEHUS XUMHUHM Ha YIriyOJCHHOM YPOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 ydaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Heziento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJIEpOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUA.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tumbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTaleH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
opranunyeckux seuiects. [lonsTre o cBOO0AHOM panuKaie, Hykjieoduse u 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUH.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buapsl wH30oMepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3((EeKThl B MONEKyJax OpraHMYeCKHUX COSAWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [loHsaTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTCIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OxkuciauTenpHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKHX BEIIECTB W MaTepuaiaMHM Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKJIATypa U U30MEpHSI.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOPHAM3AIMsA aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEUICHMs, N30MEPU3aLUH, JETUIPUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['oMon0rHuecKuii psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M ITIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI alKeHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJIKEHOB. XHWMHMUYECKHE CBOWMCTBA: PpEAKIHUM MPUCOCAMHEHHUS, 3aMEUICHUS B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KadecTBeHHbBIE peakIuy Ha IBOIHYIO CBs3b. CrIocOoOBI MOMYyUYSHHS U IPUMEHEHUE aJIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUST W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspKEHHBIX JUEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKUHOB,
MMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIM Ha TPOilHYIO CBs3b. CrocoObI
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarndeckue yrieBoopoasl (apeHsr). ['omomornueckuii psa apeHoB, oomas Gopmyia,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30JIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YTJIEBOJOPOJAHOM paguKaje, Peakuu MPUCOCTUHEHMUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM JICHCTBUN 3aMeCTUTEINCH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHYECKHX CBONCTB CTHUpOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu He(pTH: NMEepPeroHKa, KPEeKUHT
(TepMHUYECKHM, KaTaTUTUYECKHUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amemieHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiénoun. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEAVMHEHMSIX.
Vcnonb30BaHue TalOreHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE WM HpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAIbHbIE METObl H3Y4YEHHs BEIIECTB M MX MPEBPALEHUIN: HU3ydYeHUe
¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIAcCOB (0OecIBeunBaHUE OPOMHONM MIIM MOJHOM BOJBI, pacTBOpPa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE yTIEpo/ia U BOJAOPOJa B OPraHWYECKHUX BEIIECTBAX,
NOJyYeHHEe STUJICHA M H3Y4YEeHUE €ro CBOWCTB, O3HaKoOMJIeHHe C KoJulekuusmu «Hedte» n
«Yroiap»y, ¢ o0pasnamu IlacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenensHble OnHOATOMHBIE chUpPThl. CTpoeHHE MOJIEKYNl (Ha NHpUMEpe METaHola U
sTanona). 'omonoruueckuii psia, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHA.
®u3nuecKkue CBOWCTBA MPEAEIBbHBIX OJHOATOMHBIX CHUPTOB. BOAOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIAMH ~ CIUPTOB. XHMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JEruApaTalny,
OKHCJIEHHUS, B3aUMOJICHICTBUE C OPraHUUYECKUMHU U HEOPraHUYECKUMHU KHucioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoObl MoTy4eHus ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcCOOCHHOCTH (PU3MUECKUX U XUMHUUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklyusi Ha MHOroaTOMHbIe cnupThl. [IpeacTaBienue o MexaHusMme
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIC
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psAapl anbAETHA0B M KETOHOB, o0mas dopmyna,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peakiivs dTepuduKaivu, peakiuu c
y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
OCOo0eHHOCTH CBOMCTB HENMpPEJENbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIOT, JUKAapOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble »¢upsl. ['oMonornueckuit psaa, odmas Gopmyna, uzoMepus U HOMEHKJIATYpa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTAaTKH HEMPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TJIIOKo3a, (pyKTo3a, TajlakTo3a, pubo3a, Ie30KCHpHOO03a.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M aJbJAETMJHOM TpYII, COUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxaposa, MajgbTO3a U JlakTo3a. BoccTraHaBiIuBaioue U
HEBOCCTaHaBIUBAarOLMe aucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHwe B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHMe MaKpOMOJIEKYT
KpaxMmaia, TJMKOI€Ha M IeJUIr0JIo3bl. (DuU3NuecKue CBOMCTBA Kpaxmala M LEJUIFOJIO3BL.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHUMHUYECKHE
CBOWCTBA I[EJUTIOJIO3BI: THAPOIIH3, TOIy4YeHUE F3PUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKclepUMEHTAIbHbIE METOJbl M3YYEHUS BEIIECTB U UX NPEBPALICHUN: PacTBOPUMOCTh
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO MCIIOJb30BaHUE BUIE€OMATEPUAIIOB), KAUECTBEHHbIE PEAKIIMM Ha
anbpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumoneiicTBue kKpaxmana C MOJIOM, PEIICHHE
9KCHEPUMEHTAJIbHBIX 3a]a4 110 TeMaM «CrupTsl U (peHomnby, «KapooHoBble KUCIOThI. Cl10XKHbIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckhe TPOHM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUYeCKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyina, U3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJKMUJIMPOBAHUE, B3aMMOEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psfga. CTpoeHue aHwinHa. B3aumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AwmuHokuciotel. Homenxiatypa u  usoMepus. OTnenbHble HPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLHH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius IOJUKOHACHCAIUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
NENTUIOB.

benku kak mnpuponHble monuMepsl. IlepBuyHas, BTOpUYHAs W TpPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0eIKOB B BOJIE, JI€HATypalus OeKOB IMpPU HAarpeBaHMH, I[BETHBIE pEaKIMH Ha OCNIKH, pelieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHHne OpraHMYECKUX COCAMHEHUID.

BbicokoMo1eKy IsIpHBIE COCANHEHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJIMMEpPHU3alluu, CPeIHss MojeKkyspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TeiaoH, KeBlap, AIIEKTPONPOBOJISAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJUMEpPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB, pEIIEeHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHOH (pOpMyJbl OPraHUYECKOTO0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOSIIUX B €r0 COCTaB, HaXOXKIACHWE MOJICKYJISAPHON (HOpMyYJIbI OpPraHMYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIYYEHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBS3€HM MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJB30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATHHA, Tak U
MOHSTUHN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTHYECKHUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opraHusM, sKocucTema, duocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHOoNorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOIINE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckuil aneMeHnT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHH U TOJAYPOBHU. ATOMHBIC
opourtanmu. Knaccudpukaruss XMMAYECKHX 3JIEeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAIsIM. DIEKTPOHHBIE KOHQUTYpallMd aTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPHUOJAOB B OCHOBHOM M BO30YXKJIEHHOM COCTOSHUU, DJICKTPOHHBIC
KOH(HUTYpaIy HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOPUEU CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHmnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAas.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
1 JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. Bonopoanas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHON CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHUsx. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTelb, JIMraHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBl KPUCTALTUYECKUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mctunuble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpaXCHHsSI KOHIICHTPAIIMM pPACTBOPOB: MAaccoBasi JOJs BEIISCTBA B
pacTtBope, MOJspHas  KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OT/IENbHBIX MPEJICTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakusix. TernoBblie 3hPeKTsl XUMUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMblE peakuMd. XUMHUYecKoe paBHoBecue. KoHcraHnTta
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIOUIME HA TOJOKEHHUE XUMHUYECKOTO PaBHOBECHUS:
TeMIlepaTypa, JaBJIEHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuiapHble U crabdble  eKTponuThl. CTeneHb
nuccormanuu. Cpenga BOJHBIX PacTBOPOB: KUCJIOTHAas, HEWTpaslbHas, LIeJIouyHas. BoaopoaHblil
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTOJ] 3IEKTPOHHOTO OanaHca. DIEKTPOIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUE
MEepPOKCHIa BOJOPOJAa B TPHCYTCTBHHM KaTalW3aTopa, MOJETH KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PAcTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuogmueckoit cucrteMe xuMuueckux sneMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHUST WX aromMoB. (Du3nueckue CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, ¢puznueckue M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crnocoObl MomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOBl. BakHelme KHUCIOPOACOAEpIKAIME COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMYy4YeHHsI rajioreHoB. [IpuMeHeHne raioreHoB u
UX COEAUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
@usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M 030HA. OKcuAbl U
HEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopoa, cyiabhunbl. Oxkcua cepoi(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIydeHHs, (pu3MUeckrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpUAbL. OKcuabl a3oTa. A30THCTas U a30THAs KUCIOTHI M HX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
yI00peHusl.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyudeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. QPochunet u dochun. Oxcunbl Pocdopa, ¢ochopHas kuciora U e€ COJU.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

Yriepon, HaxXoXIeHHWE B TpUpoe. AIDIOTpornHble Moaudukanuu. Ddusmdeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcupa yriaepoaa(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oynnepensl, rpadeH, yriaepoaHsie  HAaHOTPYyOku. [IpuMeHeHWe MPOCTBHIX  BEIUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COCAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOTy4YeHHs, (QU3HUecKue U XUMHYECKHEe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsI U €ro
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUIbl CTEKIA.

[Tonoxenune meramwioB B [leproanyeckoit cucteMe XUMUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTaoB. O0mue pu3nyecKkue CBONCTBA METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA  psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOTyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILITYPIusl, eKTpomeTautyprus. [lonstue o koppo3un
MeTaioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB |A-rpynmer [leprogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, pusnueckue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIMIECTB M KX COSAMHEHUH.

Oo6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoil CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii M KaublMid: TMOJdy4YeHHe, (QU3NYecCKue U XUMHYECKHE CBOMWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMUHUH: TIOMy4YeHue, (GU3NYecKne W XUMHYECKHE CBOMCTBA, MPUMEHEHHE IMPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB noOounblx mnoarpynm (b-rpymm) Ilepuoguueckoit
CHCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHUuM. OKCUIbI U THAPOKCU]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TorydyeHnue u npuMeHeHHE XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



®uU3MYeCcKue U XUMUYECKHE CBOMCTBA XKeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKnue U XMMUYECKUE CBOMCTBA MEJIU U €€ coeuHeHuil. [lonydenne u npumMeHeHne
MeIU U €€ COCTMHEHUM.

[{unk: nomyuyenue, GpuznyecKkue U XuMUYEeCcKre cBoiicTBa. AMGoTepHbIe CBOWCTBA OKCHUIA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJIbl H3Y4Y€HHUS BEUIECTB U HMX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHUAIIOB), B3aMMOJICUCTBHE LIMHKA U
JKesie3a ¢ pacTBOpaMU KHUCJIOT U IIETIouel, KaYeCTBEHHBIC PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M WIEJIOYEH, pelieHue SKCIEePUMEHTAIBHBIX 3a/1a4y M0 TemaM «l'aJoreHsi»,
«Cepa u e€ coeqmHEHUS», «A30T U Pochop 1 X coeTMHCHUSD», « MeTaITBI TJIABHBIX TOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCcOOBI MOJMYYEHHS] METANIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKpPYKarollel cpeasl U
€ro 1nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XvMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKu. Ponb XxuMuu B obecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHallbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonorum.

Pacuérnbie 3amaun.

Pacuéter: Maccel BemecTBa mwiM 00bEMa Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKllUd, €CId OJHO M3 BEUIECTB JIaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIAa TMPOIYyKTa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBS3CH MPU M3yUEeHUH OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce ocymiecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIBbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.



OOme ecTeCTBEHHO-HAy4YHbIC TOHSATHS: SBJICHHE, HAy4HBIH (aKT, THUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJIa, YHEPreTUYECKHH YpOBEHb, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, YXUPBI, YIJIEBOJIbI, HYKICUHOBBIE KHCIIOTHI, (DEpMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorusi: XuMU4ecKasi MPOMBIIIEHHOCTb, METAJUTYPIUs, CTPOUTEIbHbIE MaTEpUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJbTaTOB OCBOEHHUsI TNpeiMeTa «XUMHS» Ha YpOBHE CpEIHEro oO0liero ooOpa3oBaHUs
BBIJICTICHBI CJIEIYIOIINE COCTABISIONIUE: OCO3HAHUE O00YUYaIOUIMMUC POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPEACIICHHIO;
HaJIM4YUME MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCS NPHUHATHIMH B OOIIECTBE MpPAaBWJIaMU W HOPMAaMH IIOBEJICHUS; HaTUUHE
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPHI; CIIOCOOHOCTh CTABUTh LIEJIM U CTPOUTDH KU3HEHHBIC
TIJIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOMN NEATSIEHOCTH 00yYaIOIINXCs B TIPOIIECCE peaTn3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsD OTpakaioT c(OPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JEATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3aluu
00pa3oBaTebHON JESTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHHUA 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHS K
3aKOHY M MPABOMOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYECOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHUYECKOTO MPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yJbTaT IUTENbHBIX HAOIIOICHHUIA,
KPOMNOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIHHBIX MOTHBOB B TIIOJYYEHUH U TIOCICAYIONIEM aHAJIN3e
nH(OpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIGHMBATh CUTYyalldd, CBS3aHHBIE C XUMHUYECKHUMHU SBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEN C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN MTOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MmacHoro oOpasza >KHU3HH, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3J0POBbIO M )KU3HU JTFOCH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) TPY10BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMCHEHUS ITPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TpPAEKTOPUU OOpa3oBaHUs,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€7IeCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE KaK MCTOYHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKOW KYJIbTYpbl, OIbITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHUpE KaK O €JUHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHUM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHON pOJNIM B CO3/IaHUM HOBOW 0a3bl MaTepUalbHOM
KyJbTYPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMUMAHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX ()AKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTCIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS! MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) 0OLIeHayYHbIe TOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHON KapTHHBI MUpa
U crienu UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYYHBIH (PaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHs, CCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHMBEpCalibHble ~ yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYaloLIUXCsS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4yeOHble JEHCTBHS B IIO3HABATENBHOM U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MIO03HABATENbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTe/ibHBbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30BbIe JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMHU LICIISIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh KX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUU TS KIaCCHU(UKAIIMK BEIIECTB M XUMHUYECKUX PEaKIIHiA;

YCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTYy N3YYaeMbIMH SIBJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMATPUBAEMBIX SIBICHHSX, (HOPMYITUPOBAThH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuud — IpU pPELIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIEC INPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLU;

dopmynHMpoBaTh IENM M 3aJaud  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUMH;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHMS YYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
POTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O00OOMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOJAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHAJIM3UPOBaTh HMH(DOPMAIMIO PA3JIMYHBIX BHUIOB U (OPM MpencTaBieHUs, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dbopMynpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpU IOHCKE U O0TOOpe
uH(popMalu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeIeIEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOpMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KadecTBE CpeACTBAa INpu paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIL30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIE 1efiCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYXKAAEMOM TEMBI B X0J1€ TUAIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBIMIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIAaTh C IPE3EHTAlUEN pe3yJbTaTOB I03HABATEIbHOM IEATEIbHOCTH, ITOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOTO MpOeKTa, M (POpMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM MPOBENEHHBIX
UCCIICIOBAaHUI MyTEM COTIIACOBAHMSI ITO3UIIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILIECTBIATH CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npe/UlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMUYECKUX PEAKLUAX;

OCYUIECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLCHKH.

NPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHs» HaydyHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JAEWCTBUN 1O OCBOCHMIO, MHTEPIpPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTyalUsX, @ TaKXKe B pPEalIbHbIX >KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHUM IPEIMETHBIE PE3YJbTaThl MPEACTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHUMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJii B 00ECTICUCHUH YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHUH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUCHUU
paIMoOHAIBHOTO TPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUNA MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarolIne
MOHATUS — XUMHYECKHI JJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXIAEHHOE COCTOSHHS aToMa, THOPUAM3AIUS aTOMHBIX
opOuTanel, HWOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNlerT,
GyHKIIMOHATbHAS TPYINa, pajgukai, CTPYKTYpHbIE (GopMyibl (pa3BEPHYTHIC, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHAas W TPOCTPAHCTBEHHAs (TeOMETpHYECKasi, ONTHUYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- W a30TCOAEpKAIINe
OpraHUYECKUE COEJAMHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHbBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOeHUs
opranndeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpPaHEHHUS U TMPEBpALICHHUs DSHEPTUM MPU XUMHUYECKHX pPEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB U TPYMI aTOMOB B MOJIeKyJaX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,



COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U IPAKTHUUECKON JEATEIbHOCTU YEJNOBEKa, OOIMX HAy4YHBIX MPUHLIUIAX XUMHYECKOIO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HePTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISABIATH XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPU OIIMCAaHUM COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh YpPaBHEHUS XHMHUYECKUX peaKkUMid M pacKkpbplBaTb HX  CYILIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUUN  IOCPEICTBOM COCTABJIEHUS  DJIEKTPOHHOI'O
OanmaHca 3TMX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIEHHBIX MOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh MOJEIM MOJEKYJ OpraHMYECKHUX BEIIECTB Ul WJUIIOCTPAlMU  MX
XUMHYECKOT'0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAIJIECKHOCTh U3yUCHHBIX OPIaHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPeAeNEHHOMY KJIacCy/TpyIe COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarnyeckoir HomeHknarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHWYECKUX BELIECTB (ITWJIEH, AaUEeTHJIEH, TOIYOll,
[JIMLIEPUH, STWICHIJUKOIb, (eHos, (opMalbleruj, aueTaabAerul, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, IJIMIIMH,
aJlaHMH, MaJIbT03a, GPYKTO3a, aHWJIUH, TUBUHUJ, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHMsI OMNPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa ais oOBbSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpOeHHE, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIIUPTOB, AJbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTHIX U CIOKHBIX 3(UPOB, >KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXKIAaTh HAa KOHKPETHBIX IMpHUMEpax XapaxkTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPAaTHOCTHM U THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKH YTIJIEBOJAOPOJHOTO ChIPbhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOAEHUHM, W3MEPEHUM, MOJEIUPOBAHUM, DSKCIEPUMEHTE (peaJlbHOM H
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAIllMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBICHHE
IIPUYUHHO-CJIEICTBEHHBIX CBSA3EH — JIJISl U3yYEHUS CBOMCTB BEIECTB M XUMUYECKUX PEAKIUM;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSAMHU U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIINX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XApaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, ITNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AaHAJIU3UPOBATH U OLIEHUBATH C MMO3ULIUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOM BeIIeCTB, HCHOIb30BATH IOJTYYEHHbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IOTy4YEeHUE U U3YUYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelleHHe HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAaHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0opyoBaHueM, (HopMyJIUpoBaTh IENIb HMCCIECIOBAHUA, NMPEICTABIATh B pa3iU4yHON (opme
pE3yJIbTAThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTE;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila HKOJIOTUYECKH 1IeJ1eCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM
JESATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 370POBbS, OKPYKAIOLIEH MPUPOAHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEENIEHHBIX
OpPraHMYeCKHX BENIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  1LI€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHYECKOMN
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHATU3UPOBATh XHMHUYECKYIO
uHoOpMalrio, nepepadarpiBaTh €€ U UCHOJIb30BATh B COOTBETCTBUU C IMOCTABICHHOHN ydeOHOU
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HAaBa€MOCTHU SIBJICHUI NMPUPOJbI, O MECTE€ W 3HAYEHUM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECIEYeHUH YCTOWYMBOIO PA3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIUIMHBI, CO3AaHUU HOBBIX
MaTepHagoB,  HOBBIX  HMCTOYHUKOB  DSHEpruM, B  O0ECIHEYEHHH  PalHOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUSA U O0ILEH KYIbTYyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEE;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToma, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30OYKAEHHOE COCTOSIHHS aroMma, THMOpHIH3arivs
ATOMHBIX OpOWTaneii, WOH, MOJCKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKass CBA3b (KOBAJICHTHAsl, HOHHAs, METaJNIMYecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKas pEelETKa, XUMHUYECKas PEeaKiusi, pacTBOP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENEeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH A(PPEKT XMMUUYECKON PEaKIuH, CKOPOCTh XUMHUYECKOU
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUYECKOU
Jqyccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIUE B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUM BEUIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSAX  HX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMAax;
dakTosornuecKkrue CBeJCHUS O CBOMCTBAX, COCTaBe, MOMYyUYEHUU U OE30MaCHOM HCIOJIb30BAaHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
0OIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTEPHbIE MPU3HAKU MMOHATUN, YCTAaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS
dbopMyn BEHIECTB W YpPaBHEHUH XMMHUYECKUX PEAKIHi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTMYECKON PEHIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEHIECTBA TO UX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromux
BEIECTB, TEIUIOBOMY J(PQEeKTy peakiuu, W3MEHEHHUIO CTeNeHEed OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajau3atopa W JPYTHeE); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KITaCCU(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUYECCKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.M.
MenieneeBa, UCHOJIb3Ys MOHITHS «IHEPTETUUECKHE YPOBHUY, «IHEPreTUUYECKUE MOITYPOBHUY,
«S-, p-, d-atomHBIE OpOUTANN», «OCHOBHOC M BO30YKIEHHOC DHEPrETHUYECKHUE COCTOSHUS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XHMHYECKHX DJJIEMEHTOB M HX
COEMHEHMH 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl [. 1. MenneneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHHE IEHETHYECKON CBSA3U
MEXJly HEOPraHUYECKMMHU BEIIECTBAMU C IIOMOILBIO YPAaBHEHUM COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPECTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHCca 3THX pEaKIHii; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IIOJIHBIX M COKpalIEHHBIX HOHHBIX YpPaBHEHUH; peakuui
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ yd€ToM MX DSHEPreTMYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTU
XUMHUYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TaKXKE XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUECKHUE PEAKIIMHU, JIEKaIINe B OCHOBE
IIPOMBIIIIEHHOTO TIOJYYEHUS CEPHOW KHUCJIOThI, amMMHakKa, oOllue Hay4YHble IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIQJCHHS CUCTEMOU 3HAHUI O METOJIaX HAYYHOI'O MO3HAHUS SIBICHUN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TU 3HAHUS MPHU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XUMHMYECKHX SBICHHH,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJI0BEKa U B IOBCEIHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IMPeAMETOB Ui 0ojiee OCO3HAHHOI'O
MOHMMAaHHs MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIUs»; Macchl BellecTBa UM o0bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKklnu, €ClId OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B M30BITKE (MMEET IMPHUMECH); JOJIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH XMUMHUYECKUN
HKCIIEPUMEHT (IIPOBE/IEHUE PeaKuii HOHHOIO0 OOMEHa, MOATBEPKACHHE KaYeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3yYeHHE BIUSHHUS pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuH, pelIeHne
AKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Mertamib» U «Hemertannsl») ¢ cobmoieHneM MpaBuil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3UYHOM (QopMe pe3ysbTaThl dIKCIEPUMEHTAa,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOAThH MpaBUjIa MOJb30BaHUS XUMUUYECKON MOCYI0N U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIOBOH JEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3710POBbA,
OKPYXaIoIIel MPUPOJAHON CpeAabl M AOCTHKEHUS €€ yCTOMYMBOIO pPAa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIISCTBIIATH IICJICHANIPABICHHBIM MOWCK XUMUYECKOM
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE Jdomunupyomee
Ne HaumenoBaHue pa3jiesioB U (undposbie) HanpasBJieHue
Konrpoabnbsie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
padoThI padoThI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannyeckoi Lennoctp
11 xumuu. Teopust cTpoeHUs 3 bubnuotexa [JOK HAaY4YHOI'O
' OPraHMYEeCKUX COCTUHEHUHN A. https://m.edsoo.ru/d69df650 = 1o3HaHUs
M. bytieposa
Hroro mo pazneny 8
Pasnen 2. YraeBonopoabt
LlenHocTh
51 [IpenenbHbIE YrieBOOPOABI — 5 bubnuoreka [IOK HAay4HOTO
' QJIKaHBI, [[UKJIOAIKAHBI https://m.eds00.ru/d69df650 | ospanus
LlennocTth
99 Henpenenbubie yrieBogopoabl: 14 1 bubnnoreka [JOK HAy4HOTO
AJIKEHBI, AJIKAIUEHBI, aJIKUHBI https://m.eds00.ru/d69df650 = o3panus
IlennocTh
53 ApomaTudeckue 3 bubnmnoreka [JOK HAy4HOTO
' YTJIEBOIOPO/IbI (ApEHBI) https://m.eds00.ru/d69df650 | osmanus
IIpupoaHbIE HCTOUHUKHU Ilennocts
bu6mmorexa [IOK
2.4 YTIEBOIOPOAOB U UX 4 HAy4HOTO

nepepaboTka

https://m.edsoo.ru/d69df650
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IIO3HAaHUA

LlennocTs
95 ["anoreHnpou3BoOIHbIC 4 bubnunorexa LIOK HAy4YHOTO
' YIIIEBOIOPOIOB https://m.eds00.ru/d69df650 ' o3Hanmus
Hroro mo pazneny 35
Pa3nea 3. Kuciopoacoaepskamue opranudeckue coeJuHeHHs
LlenHocTh
3.1 Cnuptel. Genon 11 bubmorexa HOK HayqHOTO
https://m.eds00.ru/d69df650 = 11o3panus
KapOoHunpHBIC COCTUHEHUS: Lennoctp
QJIbJICTU/IBI ¥ KCTOHBI. bubimmoreka [JOK Hay4HOI'O
3.2 21
KapOoHOBBIE KHUCITOTHI. https://m.eds00.ru/d69df650 mo3HaHUS
Crnoxuble 3¢upsl. Kupbl
LlenHocTh
3.3 YrieBoib 9 bubmorexa HOK HAyqHOTO
https://m.eds00.ru/d69df650 = ozpanus
Hroro no paszneny 41
Pa3znen 4. A3orcoaepxaiue opraHuyecKkue coe{uHeHust
41 AMMHBI. AMUHOKHCIIOTHI. 12 bubnmoreka [JOK Herroce
_ Hay4HOTO
benku https://m.eds00.ru/d69df650 Y
MTO3HAHMS
Hroro no pazneny 12

Paspnen 5. BeicOkoMOJIEKY IS PHBIE COCAUHEHUSA
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

IlenHocTh

51 Bricokomonekysipabie 6 bubnmoreka [JOK HAVYHOLO
' COCIMHEHUS https://m.eds00.ru/d69df650 Y
MO3HAHHSI
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE Jdomunupyomee
Ne HaumenoBanue pa3jaesioB (undposbie) HanpasBJieHHue
Kontpoabubie IIpakTuueckue
n/n H TeM MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE BOCIIUTAHUSA
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aToma. ennocts
[Iepnoanueckuii 3aK0H U Hay4YHOI'O
1.1 [Tepuonnueckas cucrema 9 bubmorexa LHOK MMO3HAHMS
' puod https://m.edsoo.ru/2dd57f24
XUMHYECKHX 311eMeHTOB /1.
H. Meunneneena
LlenHocTh
19 CrtpoeHue BeniecTna. 11 1 bubnuorexa [IOK HAy4YHOTO
' MHorooGpasue BemiecTB https://m.eds00.ru/2dd57f24 | osuanus
Llennocth
bu6 OK
1.3 XHUMHUYECKUE peaKun 19 1 3 nosmorexa I1 Hay1HOTO
https://m.eds00.ru/2dd57f24 ' os3panus
Hroro mo pazneny 39
Pa3nea 2. Heoprannyeckasi xumust
IlennocTh
b K
2.1 Hemerasmbt 31 1 3 nommorexa [O Hay1HOro
https://m.eds00.ru/2dd57f24 | os3panus
bu6 OK €HHOCTH
2.2 Mertaubl 23 1 2 nosmoteka I i

https://m.edsoo.ru/2dd57f24

HAy4HOTO



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IIO3HAaHUA

Hroro no pazneny 54
Paznen 3. Xumus u :Ku3Hb
LlennocTs
31 Meroapl MO3HAHUSA B XMMUMU. 9 bubnuorexa LIOK HAVYHOLO
' XuUMHUS U )KU3Hb https://m.edso00.ru/2dd57f24 Y
MO3HAHUS
Hroro mo pazneny 9
OBILEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/2dd57f24




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO 9acoB
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oO0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
MIPEACTABIICHHUE O 1 bubmorexa [TOK
p https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
Tiiepoaa (OCHOBHOE U
}B,036p)1<l[él({H06 COCTOSIHHS ) 1 bubmorexa [JOK
Y ' https://m.edsoo.ru/Oce6fd4c
Banentnble BO3MOXKHOCTH
aToma yriepoja
XuMHudecKkas CBI3b B
OpTaHUYECKUX COCTUHECHHSIX.
MexaHu3Mbl 00pa3oBaHus 1 bubmmorexa [TOK
. P https://m.edsoo0.ru/8d39f5c8
KOBaJICHTHOH CBSA3H, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. bytieposa
Buast nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
OnekTpoHHbIe 3 ()EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUIECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

bu6mmoreka [IOK

0 cHcTeMaTireckas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEUIECTB

7 Knaccudukanus peakiuii B bubnnoreka [HOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanusi 1 00001ICHUE bu6mmoreka [IOK
3HaHUU 10 TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU P,
obmras popmyia,

9 HOMEHKJIaTypa U U30MepHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenne ankaHoB B

11 npupoe. CriocoOs! moryueHus bubmmorexa [JOK

https://m.edso00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[uknoankansl: o0IIast
dbopMyIia, HOMEHKIIATypa 1

12 U30MepHUsL, 0COOEHHOCTH bubnuoreka [IOK
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

13 Pemenne pacuérHpix 3a71a4 Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOSAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U

bubmuorexa [JOK

14
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJ. CTpyKTypHas U IHC-
TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LOK
P https://m.eds00.ru/21069ccd
MapkoBHHUKOBA
16 CnocoOsl noTyueHus u bubnuotexa [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teme "llonydyenue sTuneHa u bubmmorexa [JOK
Y o https://m.eds00.ru/0941eed8
W3Yy4YEHHUE €ro CBONCTB
Pemenne pacuéTHbIX 3a7a49 Ha
18 ompeieTICHUuEe MOJICKYJIIPHOM bubnmnoreka [JOK
(bOopMyJITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHSA

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XUMHYECKUE CBOUCTBA

bubmuoreka [JOK

20 CONPSIKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d

91 CriocoOsbI oTy4eHus U bubnnoreka [HOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKHUH PsiJI,
obmas popMmyIa,

22 HOMGHK(J?IaEyga, 3JICKTPOHHOE U bubmorexa LHOK

https://m.edsoo.ru/68b6ccac
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (pr3nuecKue cBoicTBa

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiuu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl nostyueHus u bubnnorexa [HOK
IIPUMEHEHUE alIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKOU bubmmorexa [OK

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

97 Cucremaruzanus 1 000011eHNe
3HAHW IO TeMe
ApeHbBI: TOMOJIOTUYECKUH P,
obmas popmyna,

78 HOMEHKJIaTypa. JIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a U TOyoa,
ux (pusmveckue cBONCTBa

29 XUMHYECKUE CBOICTBA apEHOB: bubnmnorexa [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

XUMHUYECKUE CBOMCTBA apEHOB:
peakLMy pUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHPOJIA

Penrenue pacu€THbIX 3a7a4 HA
OTIpeIeIICHUE MOJICKYJIIPHON
(GOpMyIIBI OPraHUIECKOTO
BEIIIECTBA

CriocoObl nostyueHus u
IpUMEHEHHE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

TI'enernueckas cBI3b MCKOY
pa3IMYHbIMU KJIaCCaMHU
yYIiIeBoaopoa0oB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHM.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KameHHbI# yrosib U npoIyKThl
ero nepepaboTKu

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepabotku. [Ipumenenune
IPOJYKTOB MepepaboTKU HEPTH

bu6mmorexa [IOK
https://m.edsoo0.ru/21f9de78

39

['eneTndeckas CBSA3b MEXIY
Pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE
YTJIEBOJIOPOOB: ANEKTPOHHOE

bubmuorexa [JOK

40
CTPOECHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1Ie04uei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremarusanusg U 00001IeHne
42 3HAHUM O pa3ien bubmorexa HOK
" P " Y https://m.edsoo.ru/20e89f22
YTieBogopoasl
43 KonTtponpsHast pabora o Teme bubnuorexa [IOK
"VYrneBonoponr" https://m.eds00.ru/95¢9e298
[IpenenbpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psi,
ob6111asg hbopMyJia, CTpOECHHUE
44 MOJIEK ?1) EsoyMe I/ISIp Bubmorexa ITOK
Y, pu, https://m.edsoo.ru/df04c5cd
HOMECHKJIATypa,
KJaccuukanus, Gpuznyeckue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 [IPENENbHBIX OQHOATOMHBIX Bubmaorexa LIOK
pea a https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI ostyueHus u
46 IIPUMEHEHNE OTHOATOMHBIX Bubmaorexa LOK
P https://m.eds00.ru/484100000000000
CITUPTOB
47 [IpocTeie a¢upsr: bubnnorexa [JOK

HOMCHKIJIaTypa U U30MCpPUs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PUBUYECKUX U
XUMHYECKHX CBOHCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢du3nvecKkre 1 XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOslI noy4eHus u

49 MPUMECHEHUE MHOTOATOMHBIX bubmmorexa [JOK

p https://m.edsoo0.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHHUE MOJICKYJIHI,
50 (bu3UYEeCKHe CBOMCTBA bubmorexa LHOK
' https://m.eds00.ru/2ce726f8
TokcuaHOCTH eHomna
bubmuorexa [JOK
51 X i
HMHHCCKHE CBOHCTBA (herona https://m.eds00.ru/037ca5f9

59 CriocoObI nostyueHus u bubnnorexka [JOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTATBHBIX bubnnorexa [JOK
3a1a4 o teme "CaupTsl U https://m.edsoo.ru/fdOced09
dbenomsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHWM 110 TeEME https://m.eds00.ru/1810cb9b
AnbAeTUuAb U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHUJIHLHON TPYMIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HUYECKHEe CBONCTBA; pEaKINu bubmmorexa [JOK
> peartt https://m.eds00.ru/c887425¢c
MIPUCOCTUHCHHS
Peakimum oxkucienus u
57 Ka4eCTBEHHBIE PEAKIIUU buGnnorexa LIOK
P https://m.edsoo.ru/a393baa9
aJIbJECTU0B U KCTOHOB
58 Cnioco0bI oTyyeHust bubnnoreka [HOK
albJCTUA0B M KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX bubmorera [JOK
P o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
61 MpeaeAbLHBIX 0JJHOOCHOBHBIX bubmorexa HOK
pe https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OcoOeHHOCTH CBOMCTB
62 MYpaBbUHOMN KUCIIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCco0CHHOCTH CBOMCTB:
HETPeICTbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCJ'II/I BBICIIIHUX
Kap6OHOBLIX KHUCIIOT

https://m.eds00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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https://m.edsoo.ru/700cc87b
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KHUCIIOT https://m.eds00.ru/0d162d9d
CriocoObI nosryueHus u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7¢065c9d

KHCIIOT
CnoxHbie d(upHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnnoreka [HOK

66
dopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU

68 peaKIiy, Ha OnpeIeeHre
MOJIEKYJISIPHOHN (OpMYIIBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3.

69 Pelienne skciepuMeEHTAIBHBIX bubnnorexa [JOK
3agad no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KucoThl. ClioxxHbIe H3QUpHI"
Kupsl: ctpoenue, pusndyeckue

70 u XI/II)MI/III:(I:)KI/IG CB’O(I\/'il)CTBa bubmorexa HOK

https://m.edso0o.ru/al9c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTaTKU bubnmoreka [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHOT. JKUpsl B IpUpoIe

72 Mp1ta Kak COJTH BBICIITUX bubmmorexa [JOK

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. Ilousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edsoo.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XUMHYECKUX PEaKIUi

75 CucremaTtu3zanus u 06o01IeHNne bubnnoreka [JOK
3HAHUU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTeprucTruKa

76 YTJIEBOJIOB U Kiaccuukams bu6mmorexa [IOK
YTIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/Ibl)

Mounocaxapuabl: puznyecKue
77 CBOMCTBA U HaXO0KJIEHHUE B bubmmorexa [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue ritoKo3sl, €€
78 SHAYCHIE B bubnuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Jucaxapuabl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpuponae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHI0B

80 [Tonucaxapuasl: ctpoeHne bubnuorexa [IOK

MaKpoOMOJIeKyJ, (Pu3nYecKre u

https://m.edsoo.ru/72a04508
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XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 331a4 Ha
82 omnpeAesieHue JOJIM BbIX0/1a bubnnoreka [HOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOXKHOTO
83 Cucremaruzanus 1 00001IeHNe bubnnorexa [JOK
3HaHUU 1O paznaeny https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoacoaepxamue bubmorexa LHOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBL: K1accudukarms,
CTpPOEHHE MOJIEKY, 00IIIast
85 @T(f) MyJ1a I/ISOMeyI/ISI bubmorexa HOK
Py, PY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U PU3NIECKUE
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOCHUE aHHUIINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edso0.ru/39cd21f1
CBOICTB aHMITUHA
Crioco0bI ostyueHus u
88 nprUMeHeHHe anupaTHIeCKIX bubnmorexa LIOK
P https://m.edso00.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuotexa [JOK

U u3omepus, GpuznyecKkue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OMOJIOTUYECKOE 3HAYCHHE bubmmorexa [JOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
TUAPOIIU3 TIETITHIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIUMEPBI; CTPYKTYPhI OCJIKOB https://m.eds00.ru/429e9899
bubmuorexa [JOK
92 XUMHYECKHE CBONCTBA OEIKOB
https://m.eds00.ru/6237306d
A3zoTcoaepikaiue
TeTePOIMKITHYECKIE
93 coenuHeHus. HykienHoBbie bubmmorexa [JOK
g Y https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTuyeckas padora Ne 4.
Pemenue skcriepuMeHTAITEHBIX
94 3a/1a4 10 TeEMe bubmorexa HOK
" ¢ https://m.edso00.ru/8e3c02d1
A3oTconepxariue
OpraHUYecKHue coequHeHns"
[TpakTuyeckas padora Ne 5.
95 Pemenne skciepuMeHTATBHBIX bubnmnoreka [JOK
3a1a4 no TeMe "Pacrio3zHaBaHue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepkaiiue bubmmorexa [JOK
P " https://m.edso0.ru/ce561bc7
OpTaHHYECKUE COCTUHCHUS
97 OCHOBHBIC TTOHITUS XHMUH bu6nmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUI U METOABI UX
CHHTE3a —II0JINMEpHU3aITis U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHACHCALIUS

08 [Imactmaccel. YTunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DJ1IacTOMEpbI: HATYpPaJIbHbBIN

99 CUHTCTHYCCKHEC KAYTYKH 1 bubmorexa LHOK

YAyRH: https://m.eds00.ru/246103ec
Pe3una
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [Tonumepst https://m.edso00.ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
[TpakTuueckas paborta No 6.

Pemienne skcnepuMeHTAIbHBIX bubnmnoreka [JOK

101 1
3a1a4 1o teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMAcCC ¥ BOJIOKOH"

O06o0011eHEe U cUCTeMaTU3aIHs

102 U3Y4YEHHOI'0 MaTepHalla 1o TemMe 1 bubnnorexka [JOK
"BBICOKOMONEKYJIIPHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [IOK
Xumuyeckui anement. M30Tomsl https://m.edsoo.ru/59c112ee
5 CrpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6moteka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIeCKHX 1 bu6nmnorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUK aTOMOB
5 3neM:§TOB B OCHO];iI)-IOI\?I]I:/I 1 bubmorexa LOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XMMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubmorexa HOK
v Ve ’ https://m.eds00.ru/16957¢01
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VIMH IIPOCTBIX U CJIIOKHBIX BELIECTB 10
rpyIIaM H epuoaam

https://m.edsoo.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

o 0 TEME https://m.edsoo.ru/8fad2942
Bunsl xumnueckou cBs3u. MexaHUu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyJIIpHbIE B3aUMOJICHCTBHS
BanenTHOCTb U BaJICHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoseKkyasipHOTo U

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubnnorexa [JOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune o KOJIOUIHBIX bubnmorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 MOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

nn

pacTBOpEHHOrO BelecTa", "MosipHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHWYECKUX BELIECCTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Crtpoenue aroma. [leproanueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK
20
XUMHYECKUX 3eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOH M OpraHu4ecKon
21 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubnnoreka [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX
22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
yYpaBHEHHUS
Boruncnenus no ypaBHeHUsIM
23 XUMUYECKUX PEAKLIUN U bubnnorexa [JOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYCCKUM YPABHCHHSIM
CKopocTh XMMHUECKOH peakuuu, e€
24 3aBUCUMOCTH OT pa3IMyHbIX (DaKTOPOB.
Karanu3 u kaTanuzatopsl
25 I'oMoTreHHbIC U TEeTepOreHHBIC PEAKITUN
26 [IpakTuyeckas padora Ne 1 o teme bubmuoteka [IOK

"BnusiHue pa3nuyHbIX (PaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34el7
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOIINTHYECKAS JUCCOLAALINA.
29 CI/IJ‘ILHII)JG U cia0ble DIEKTPOJIUTEI bubmorexa HOK
p ' https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLUAIIIA
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX EIl)CTBO (I)IB Bono Ho H1>1p171 ’ bubnnorexa [IOK
a P POB. BOAOPOA https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAOIIINE B PACTBOPAX bubnnorexa [IOK
p HI P p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINH B PACTBOPaX bubnnorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKUCIIUTETFHO-BOCCTAHOBUTEIbHBIE
33 eakuu. BaxxHelIme OKUCIUTEIN U bubnmorexa IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIN
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amay pa3sInyuHBIX THIIOB bubnnorexa [JOK
i p https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

38 CucremaTu3aius 1 0000IIeHHE 3HAHUN bubmmoreka [JOK
1o teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubmunoreka [JOK

39 n n

XHUMHUYECKHUE PeaKUU https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB JI. 1. Menpaeneena u bubmmorexa [JOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJoTponus HeMeTauIoB (Ha puMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa LIOK
poaa, Ceprl, p https://m.edsoo.ru/ef92c91c
yIiiepo/a)

42 Bonopon: nonydenue, pusndeckue u bubnunoreka LIOK
XUMHUYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXJIEHUE B PUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U bubamorexa LOK

y L https://m.edso0.ru/4e223795
XUMUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOJICOACPIKAIITNE COCTUHEHUS buomorexa LIOK
poACoAEpal A https://m.edsoo.ru/6b3255e6
raJIOr€HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TaIOTCHOB. bubmmoreka [JOK
[IpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS,

bu6nunoreka LIOK

47
(hU3UYECKre U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciIopoaa U 030Ha

bu6nunoreka LIOK
48 0] e
KCHABL I HEpoKenist https://m.edso0.ru/5c8816a0
49 Pemenue 3aga4 pa3nuyHbBIX TUIIOB bubmorexa OK
AdTP https://m.eds00.ru/2b6d8bab
Cepa: Hax0XJICHUE B IIPUPOJC,
50 CH(I))CO6BI nonﬂ YEHUS qz)ﬂcilticxﬂe u bubmmorexa [IOK
YACHIT, https://m.edsoo.ru/46afae16
XUMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbPuas
POBOOPOA, CYJIbpHA https://m.edso0.ru/7c875999
Kucnopoacoaepsxaiiue coequHECHHS
52 cepbl gcI([)6eI}[IHIZ)CTIIil CBOIZCTI; CepHOM bubmmorexa [JOK
PPl p https://m.edso00.ru/8cfa2548
KHCJIOTHI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME bubnmorexa HOK

" P . g https://m.edso0o.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaX0XKJAEHUE B IPUPOJIE,

54 CIoCcOOBI MOTyYeHusl, PU3nIecKue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopocoaepkaniiue coeTMHCHUS

55 asora F())co6eHII{)OCTI/I CBOWCTB a30THOM bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE y100peHHS

https://m.edso00.ru/129f5059
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docdop: HaXOKIEHUE B IPUPO/IE,
CIocoOBI MOJyYeHUsI, PU3nYecKue u

bu6nunoreka LIOK

57
XUMHUYecKue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comu bubmmorexa [JOK

p )i[ prratl ’ https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuoreka [IOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe
https://m.edso0.ru/8175ac3f
"A3o0t 1 pocdop u ux coeruHEHU"
Yrnepos: HaxoKaeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
(bu3nyecKre U XUMHUYEeCKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcun yriepoga(ll), oxcu

62 e J:)ya(l\f) : r(OJI)LHaﬂ KJI/IICJ'IOTa ueé brbmmorexa [IOK
YEIepon a4 https://m.edsoo.ru/dba58adf
conu

63 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

i p https://m.edsoo.ru/6029b609
KpemHunii: HaxoXASHUE B IIPUPOJE,
64 cfoco6m 0TI quiIHﬂ (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
y L https://m.eds00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuaus(1V), kpemaneBas bubmmoreka [JOK
KHCJI0Ta, CHITNKATEI https://m.edsoo.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T0
66 https://m.edso0.ru/393cdac0

coenuaeHui. CTEKII0, €T0 MOJyYeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LHOK
At p https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o teMe "Hemeramiasr" https://m.edso0.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnabr" https://m.edso0.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIBHON Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproanaeckoii cucTeMe XUMHUSCKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
' P https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubnnorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pertenuie 3agau pa3iIn4HbIX THIIOB Bubmiorexa OK
AaTp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI
75 MeTaJIJI'I)OB O61mue cnopcolgbl H(I))n YeHUS bubmmorexa TIOK
- om y https://m.edsoo.ru/94eb377a
METAIUIOB
O6mras xapakrepuctuka MeTauioB |A-
76 rpymmsl llepruoauyeckon cucTtemMsl bu6muoreka [JOK

XUMHUYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: monyueHue, pusudeckue u

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTBIX BEIIECTB U UX COC,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpymms! lleprpoauyeckoin cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bu6nunoreka LIOK

77
KaJIbIIUI: TIoMy4YeHue, pusudeckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [{OK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nonyyeHue, Gusndeckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCH]IA aTFOMUHUS, bubnunoreka LIOK
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 JKCHEPUMEHTAILHBIX 33124 110 TEME bubmorexa LOK
" P " https://m.edso0o0.ru/27a4af43

MeTtasibl TJIaBHBIX TOATPYIII

OO1as xapakTeprcTUKa METaJIOB

83 no6ouHbIX noarpymni (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckre 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €r0 COEIUHEHUN, UX bubmmorexa TIOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHEHHE

85 Baxwuelime coelMHEHN MapraHiia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHeHuit. [lomyduenue bubmmorexa LJOK
g ) Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
du3nYeCcKre U XMMUYECKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, UX Bubmaorexa ITOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUIECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTATIbHBIX 33/1a4 10 TeMe bubmorexa LIOK
" P 8 " https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX TOATPYIITT
90 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmorexa LOK
&P https://m.edsoo.ru/a8b83d83
O06001IeHre U CUCTEMATU3AIIHS
91 M3YUYEHHOI'0 MaTepuasa 1o TeMe brbmmorexa [TOK
" Y " P https://m.eds00.ru/e91fe975
MerTanmnbt
92 KonTponbhas padbota no teme bubmuoreka [IOK
"Meramnsr" https://m.edso0.ru/83f63ea3
03 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYMBOTO pa3BUTHUS YEIIOBEYECTBA. bu6muoreka [JOK

IlonsTue o HAayYHBbIX MCTOAAX
HUCCICa10BaHUsA BCIICCTB

https://m.edsoo0.ru/080fe1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

Hay‘-IHBIG IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bu6nunoreka LIOK

95 1
[TpombInIIEHHBIE CITIOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKpY’KaIolIel cpeabl U €T0 1 bubmorexa [IOK
Py p https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumusa iy, Poas XxumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTENBCTBE. BakHene
100 CTPOUTEINILHBIE M KOHCTPYKIIMOHHBIE 1 bubmorexa [JOK
p TPyKH https://m.eds00.ru/61e69003
MaTepHuabl
XUMUS B CEIBCKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmorexa [JOK
P P https://m.edsoo.ru/fd39587d
yanoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




ITPOBEPAEMBIE HA EI'9 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloIne MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANEKTPOHHAS 000JI0YKa aTOMa, S-, p-, 0-31EeKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHYecKas CBA3b (G- U T-CBsI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNell, KpHCTaUTMYecKass pemeTKa, MOJb, MOJISIpHAas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeneT, (YHKIMOHaNbHAs TpyIa, paaukall, HU30Mephl, CTPYKTypHas
¢dbopmyna,  u3oMepuss  (CTpyKTypHas, TreoMeTpuueckas  (uuc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJEepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbl, JKUPBI, OCJIKH), MOHOMED, TOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peakuui (OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE, AK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANEKTPOIIUTHYECKAs AUCCOIUAIINS, CTETIEHb UCCOLMALNN, OKUCIUTENb,
BOCCTAaHOBUTENb, O3JEKTPOJIU3, CKOPOCTb XUMHUYECKOW  peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHS OPTaHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus >MEeKTPOIUTHUECKON TUCCOLMAIUH,
[Mepuoanueckuii 3axkoH /.M. MenneneeBa, 3aK0OH COXpaHEHUS MAcCChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MECXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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IMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOrMYECKUE CBEJEHHUS O CBOMCTBaX, COCTAaBE, IOJIY4YEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ B@KHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

oOIIKe HAayYHbIC TMPUHIMITBI XUMHUYECKOTO MPOHM3BOJCTBA (Ha MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, MeETaHOoJa, IMepepaboTKu
HedTH)

CpopMUpOBaHHOCTH YMEHUH BBISBIISTH:

XapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  H3YYUYCHHBIX HOH?ITI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IPpHU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHIMH H MpeaACTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOOAHOI'O COr03a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TPUBHAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCEOPTraHNYCCKUX COE€TUHEHUI

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (JOPMYJT OPIraHUYECKUX BEILIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAIK N3yJaeMbIX XMMUYECKUX O0bEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarnpyIONIMX BEIIECTB,
TerioBOMy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHHS XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) U HOHOB
XMMHYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHnieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3Ys MOHATHA S-, -,

d-37eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YUYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PEaKIUU UAYT 10 KOHIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THUIIA
KOBaJICHTHOH CBS3H (G' n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
ATOMOB B MOJICKYJIAX, a TAKIKEC OT 0coOeHHOCTEH peam3anu pasJIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMHUYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIMCIMH YPAaBHEHNH XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
yTJI€BOAOPOBI, IPOCThIE FPUPHI, CHUPTHI, (PEHOIIBI, AJIbJETUABI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUUYECKHM
dbopmynaM W ypaBHEHHSM XHMHYECKHX PEAKIMH C HCIOJIh30BAHHEM

(bl/ISI/IquKI/IX BCJIIMYHNH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoayKTa pCakuuu, €Cin OJHO
13 UCXOJHBIX BCHICCTB NAHO B BUAC paCcTBOpaA C OHpCI[CJ'IéHHOﬁ MacCOBOM

J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MacCOBOM MM O0OBEMHOM J10JTH, BBIX0/1a TPOIYKTA PEAKITH

10.3

TEII0BOTO 3¢ (eKTa peakiuit

10.4

00BEMHEBIX OTHOIICHUI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BeliecTBa
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12

Bianenue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IIPUPO/IbI, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE IIPUMEHSTh
9TH 3HAHUSA NPU SKCIEPUMEHTAIBHOM HCCIEI0BAaHUM BEILIECTB M YIS
OOBSICHEHUS] XUMHUYECKUX SIBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MJS IPUHITUSA

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHHUE CBOMCTB HEOPraHHMYECKUX WU
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYECKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOJACHHEM MPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOpHBIM
obopynoBanuemM; GOpMyIUPOBATH IIEJIM HCCIIEIOBAHUS; TTPEACTABIATH B
pasnuuHON (opme pe3yabTaThl IKCIICPUMEHTA, AaHATU3UPOBATh U

OLICHUBAThb UX NOCTOBCPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMAIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCoBOM MH(pOpMaIuH, ceTb IHTepHeT 1
JpyTue), KPUTUYECKH AaHaJIU3UpOBaTh XHUMHUYECKYI0 HH(DOpMALHIO,
nepepadaTbiBaTh €€ M MCIIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelid IpeAeIIbHOU
JOIMYCTUMOW  KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaI_II/ISI aroMma. BaneHTHEBIE QJICKTPOHBI

1.2

Ilepuonnueckas cucrtema xumudeckux dsiaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmpich [lepuoanmdeckoro 3akona J[.M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCHUIOB

1.3

BanentHocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

1.6

Buasl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METANTHYECKAst, BOJOPOIHAs)
1 MeXaHMU3MBbI e€ 00pa3zoBaHus. MexXMONeKysIpHbIE B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMS. THIBl KPUCTAUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIMYECKON PEIIETKN

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiym, €€ 3aBUCUMOCTb OT pa3IMn4YHbIX (PaKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYecKkuX peakuuil. TepmMoxumMudeckue ypaBHeHHs

1.8

OObpatumble peakiuu. XuUMHUeckoe paBHoOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

111

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie daekTposuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn HOoHHOro oOMeHa

Iunponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pacTBopa

CriocoObI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS pPaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. KpucTamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3zHbIM 3HaUeHHEeM PH. MeToapl AIeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuii. HomenkiaTypa HeopraHn4eckux

BEILIECTB

2.2

2.3

2.4

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) M HX coeauHeHuid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTCHOB, CEPHI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHHMNH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HHPar##H#  nentTudukanms HeopraHmuecKux coeanHeHui. KagectseHHbie

PC€aKky Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOECHMUSI OPraHMUYECKUX
coequHeHnil A.M. bytiiepoBa. YTinepoaHblil CKEJIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yriieposa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTauuoHHbIE  3PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITUX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIA MEXaHU3MbI pCaKkIuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

AnkeHpl. XMMUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATalUs), TOPEHUs, OKUCIEHUS U
nonuMepu3anu. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOJTyYSHHS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUYECKHE CBOMCTBA QIKAJUEHOB: PEAKUUHU TMPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W mnoiaumepusanuu. [lomydenue




3.8

3.9

3.10

3.11

aAJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THApATAIUs, THAPOTaJOTCHHPOBAHUE) KaK CIIOCO0 TOIydeHUs
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOMCTBa O€H305la: pPEaKIUH  AIEKTPOGUIBLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHYECKUX CBOWCTB Toiyosa. [lomydenwe OeH3ona.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYUCHHUA U IPUMCHCHUC apOMATHUYCCKUX YTIICBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
TUIPOKCOTPYIIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeTuapaTanus. Peakuus ropeHus.
[Tonyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaeruipl. XUMHYECKHUE CBOMCTBA TMPEACIBbHBIX albJCTHIOB: THAPUPOBAHHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom meau (I1). Ilomyuenue npenenbHBIX
anbJETUJIOB: OKHUCJIEHUE CIOHPTOB, THUJpaTalus aueTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PE€aKu OKUCIICHUS all€TOHA

KapOoHoBble KHCIIOTBI. XHMMHUYECKHE CBONCTBA NPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETMAOB. Bpicuine NMpencibHbIE U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOMY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX >(QUPOB B
MUIIEBOH M MapOIOMEpPHOW TPOMBIIUICHHOCTH. JKUPBI Kak CJIOXKHBIE 3(PHUpPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIM BBICIHIHNX Kap6OHOBI>IX KHCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUIHON TPYNI M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIME aAucaxapuiel. ['maposns
nucaxapunoB. Ilomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHEe MaKpOMOJIEKYJI
KpaxMmayla, IJIMKOreHa U Lenono3bl. dusnyeckue CBONCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUApPOIU3, KadeCTBEHHAs
peakius ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB UemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. IlodyueHue aMUMHOB aJKWIMPOBAaHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypalllsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa TIOJIUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHHs: MoJyieKyJd. OCHOBHBIE CIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcaruu. Knaccudukanus

BOJIOKOH

#H##Par#H# nenTudukanns opraHMuecKuX coeJuHeHu. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHN4YCCKUX BCUICCTB

3.20

I'emermueckas CBA3b MCXKIY KiIacCaMU OpPraHHu4YCCKUX COe,ZII/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHoOl paboOTBl C €IKUMH,

TOpHOYMMU U TOKCHYHBIMH BCUICCTBaAaMU, CPECACTBAMU OBITOBOI XUMHUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U €€ mepepaboTka (IPUPOIHBIE

HMCTOYHUKH yTIICBOJIOPOJIOB)

XUMHUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalolled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bkl, arMochepbl, ¢haopbl U (GayHbl OT
XUMHYeCKoro 3arpsizHeHus. IIpobimema OTXO0JOB M TMOOOYHBIX IPOIYKTOB.

AHLTepHaTI/IBHLIe HNCTOYHHUKHU SHCPTHUU

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYUCHUS XUMHUYCCKHUX




BEILIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranudeckas  xumus. Cplpp€  ans  OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BEIIeCTBA WM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJINYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYACTBYIOIINUX B PEAKIINU
BELIECTB
5.2 ##HPar####Pacuérel TeruioBoro s exTa peakuu
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOIIECHUHN I'a30B IIPU XUMUYECKUX PEAKLUAX
5.4 #i##Par###Pacuérel Maccel (00BEMa, KOTMYECTBA BEIIECTBA) ITPOTYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par###PacuéTel MacCOBOM MM 0OBEMHOM JTOJIM BBIXO/1a IPOIYKTA PEAKIIUU
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MIPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE pACTBOpA C OMpeIeIEHHON MaccoBOil 1oen
PacTBOPEHHOTO BEILIECTBA
5.7 ###Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUN «MACCOBAsl IOJIS», «MOJIIPHAs
' KOHLIEHTPALUA», «PACTBOPUMOCTH
##H#Par##HHaxoxieHue MoJIeKyJIIpHON (pOpPMYJIbl OpraHUYECKOTO BEIECTBa 10
5.8 €ro MIOTHOCTU M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, UJIH 110

MIPOTYKTaM CTOPAHMS




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE

MATEPHAJIBI 1J11 YYHEHUKA
* Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun

B.B.; mox penakmueii Jlyanna B.B., O0mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenienuer»

» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun B.B.; ox
penakuueit Jlynuna B.B., OGmiecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO «[IPODAY;

AxkunonepHoe obmectBo «M3narensctBo «lIpocsemienne

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






