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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHH Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 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 crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pasBuTHsl Bocniutanus B Poccuiickoit ®@enepanuu Ha nepuon 1o 2025 roga» (Pacmopshkxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XumHusi Ha ypoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HM B COLUyME, a
TakKe Ui MPOJOJKeHHs OOydeHHs B OpraHu3anusx mnpodeccuoHanpHOro oOpa3oBaHUs, 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
B3alMOOOYCIIOBJICHHOCTH LIEJIeH, coAepKaHus, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedyuBaeT MOIydYeHHE
MPEJICTAaBICHUS O LIESAX, COJIEp)KaHUU, oOIIell cTpaTernu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpasi  NIpPEeLyCMaTpUBAacT  OIpPEIEICHUE:
OPUHIUIOB  CTPYKTYpUPOBaHMS M  IOCJIEJOBATEIbHOCTH M3Y4YeHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCy/apCTBEHHOTO SK3aMeHa 110 XUMHUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/CpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro MO KjaccaM, OCHOBHBIM COJEPKaTEIbHBIM JIMHUSAM/pa3/iesaM
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro /ISl U3Y4YeHUs
OTJENIBHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YeHHS Y4eOHOro Marepuana cC
y4€TOM JIOTUKH IOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e 1aT METONMYECKYI0 HMHTEPIPETALUIO IIefiell W 3aJad H3y4YeHHus IpeaMeTa Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO OOIIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, 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 € OOYy4YeHHEM XMMHUU Ha YypOBHE OCHOBHOro o0iiero oOpas3oBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM MporpaMMod IO XHUMHUM  00s3aTesbHOW  (MHBapUaHTHOM)
COCTABJISIIOLICH COAep KaHusl yaeOHOTO npeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask TOJIKHA ONPEIENATHCA B COOTBETCTBUU C HaIlpaBJIEHUEM
KOHKPETHOTO MPOuIs O0ydICHHS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeIHEro o0mero o0pa3oBaHUs XUMHUS HA YPOBHE YIIyOJIEHHOTO M3yUeHHs HAIPaBJICH
Ha peajlM3alMi0 IPEEeMCTBEHHOCTH C TMOCIEAYIOUIMM 3TaloM IOJIyYEHUS XHMHUYECKOIro
o0pa3oBaHUsl B paMKaX H3Yy4EHHUS CHEHUAIbHBIX €CTECTBEHHO-HAYYHbIX M XUMHUYECKHUX
JUCLIUIUIMH B By3aX U OpraHu3alusax cpeaHero npodeccrnoHaibHoro oopazoBanus. B 31oil csizu
U3y4YeHHE TIpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha paclIMpeHHEe U
yriayOjieHue TEeOpeTHYeCKOW M IPaKTHUYECKOW IMOArOTOBKM OOYyYaroluXxcs, BbIOpPaBIIMX
onpenenéHHbId Mpodmwib 00yuyeHus, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOITy4eHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTebHONW IPOrpaMMBbl CpeJHEero oOuiero oOpa3oBaHUsl M3y4YEHHE NpeaMeTa «XUMHsD
OPUEHTHPOBAHO TaKXe Ha PEeIIeHUE 3a/1a4 BOCIIMTAHUS U COLMAIBLHOIO Pa3BUTUSI 00yYarOIINXCS,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHUM, YMEHUH paliioHaIn3auu y4eOHOTro
TpyZa W  OOOOMIEHHBIX CIMOCOOOB  JACATENBHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUS» Ha YpOBHE YIIIyOJEHHOTO 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 XMMHHM 3a ocHOBY HpuHATH nojoxeHuss ®PI'OC COO o paznuuusx 06a30Boro 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 NpeAMeTa. JDTa CUCTEMa 3HAHUHM IOJIy4aeT ONpPEJEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYNIECTBEHHO  OONbIIMH  00BEM
¢dakronornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeameTa obecrieyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUN HA OCHOBE PACIIMPEHHS U YTiIyOJeHHs MPeJICTaBICHHH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLMUl, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  OJJEMEHTOB  Oa3upyeTcsi 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 MeXaHu3MoOB €€ oOpa3oBaHus. l3yueHue THUIIOB peakuui JOMOJHSETCA
(opMHpOBaHUEM NPEACTABICHUN 00 IEKTPOXUMUYECKUX MPOIECCaxX U NEKTPOIIN3E PACIUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUH PEaKLUOHHOU
CIOCOOHOCTH COCMHEHUH yaensieTcs 0co00e BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX PEAKIIUH.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
W3YYCHHS IS KIACCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY U
XapakTep JOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHUKO-(DH3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipy w3ydeHum mnpeaMeTa B JaHHOM CiIydae akLUEHT OyJeT cleinaH Ha OOIMHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, FIEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B T0 ke BpeMs B collepKaHUU MPEeAMETa IS KIACCOB XMMHUKO-OMOJIOTHIECKOTO MPOQUIIS
00BN yAeTbHBIN Bec OyIeT UMEeTh OpraHuueckas XuMus. B aTom ciaydae mpenocTaBisercs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPY, TaKU€ CTPYKTYpHBIC
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IMPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB OTOCHUHTE3A, TbIXaHUS, TUILEBAPCHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUECKOT0 MPUMEHEHUSI HAYyYHBIX 3HAaHUH W3yUYeHUE MpeameTa
«Xumus» Ha yriayOnE€HHOM YpOBHE OCHOBAaHO HAa MEXKIPEIMETHBIX CBS3AX C yd4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «PyccKuii A3bIK U TUTEpATYpay.

[Ipu uzydyeHun yueOHOTO TpeaMera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE TaKXkKe, KaK Ha
YPOBHE OCHOBHOTO M cpeaHero ooOmero oOpa3oBanus (Ha 0a30BOM yYpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. Pemienue 3Toi 3amaun Ha yriiyOJIEHHOM YpPOBHE HM3yUYEHHUS
npeaMeTa npearnoaraeT peaan3aluio Takux 1ene, Kak:

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

Y TI03HABAEMOCTH SIBJICHUHW MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00€CleYeHHH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
mpo0JieM HSKOJIOTMYECKOM, SHEepPreTHYeckol W MHUIIEeBOH OE30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DHEPrUH, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIONH30BAHMUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U 00IIEH KyIbTyphl YEIOBEKA, a TAKKE IKOJIOTUYECKH 0O0OCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO M IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMBl 3HAHWH, JISKAIIMUX B OCHOBE XHUMHUYECKON COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIBHBIX TOHSTUN, 3aKOHOB U
TEOPHl XWMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHWHM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M AWCIIEPCHBIX CUCTEMax, 00 00X
Hay4HbIX NPUHIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (¢opMmupoBaHHE Yy OOYyYaIOIMIMXCA OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUM Ui OOBSCHEHHUS KIIOYEBBIX HAECH U mpoliem
COBPEMEHHOW XWUMUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHS MpOoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOUN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOM C XHMMHYECKUM TIPOU3BOACTBOM, HCIIONIB30BAHHEM U TEepepadOTKOM
BEILECTB;

yrayOjeHue MpeICTaBICHU O HAy4YHBIX METOJax II03HAHUSA, HEOOXOAUMBIX s
pUOOpPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SABJICHUM, 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

yTiy0IEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPHOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

BOCIUTAHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHUN 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 kimacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHME aToMa YIJIEpOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUA.
BanenTHble BO3MOXKHOCTH atoma yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIBI NepeKpbIBaHUsA aTOMHBIX OpOUTalell, 6- U
n-cBa3u. OnuHapHasi, ABOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJaeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUsS] O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3((EeKThl B MONEKyJax OpraHMYeCKHUX COSIWHEHHN
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTre o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHBIC HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcobeHHoct W Kjmaccu(uKanus  OpraHMYeckux  peakuumi.  OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepuaiaMM Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHUE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMosiorudeckuii psii ankaHoB, oOrmias ¢popMyra, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOINEKY] alkaHOB, SP>-THOPHMAM3AIMS ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHE CBOWCTBA aJIKAHOB: peaKLUU 3aMelIeHMs], N30MEepHU3aIiH, JerUIpUPOBaHMUS,
UUKIU3alliy, T[HPOJIM3a, KpekuHra, ropeHus. [IpeacraBieHne o MexaHH3Me peakuui
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyuyeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mast popmMyna, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. COocOoOBI MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxensl. ['oMon0rHYeCKUi psill alTKeHOB, 001mas GpopMmyia, HOMEHKIATypa. DJIEeKTPOHHOE
M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP>-THOpHIM3alds aTOMHBIX OpOuTaseil
yriaepoaa, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGuznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUMM IIPUCOCIAMHCHUS, 3aMELICHUSA B (-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBs3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUST W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

Ankunbl. ['oMonorudeckuil psii ankuHoB, oOmas GopMyia, HOMEHKIATypa U U30MEpHUsl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKUHOB,
UMEIOUINX KOHIEBYIO TPOMHYIO0 CBA3b. KauecTBeHHBIE peakiuy Ha TPOHHYIO CBs3b. CrocoObl
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH30.Ia.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM JICHCTBUN 3aMeCTUTEINCH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAMKAIOB, KapOOKCHUIBHOU, TUAPOKCUIBHOH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMICTB CTHpOIIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. Ilomytable HedTsHBIE Ta3bpl. HedTh u e€ mpoucxoxnenue. KameHHbIH
yroiib U NPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu HeTH: NMEeperoHka, KPEeKUHT
(TepMHUYECKHM, KaTaTUTUYECKHUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTndeckas CBs3b MEXAY PAa3IMYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa miEnouyd. BzaumopeiictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEAVMHEHMSIX.
Vcnonb30BaHue TralOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAJIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX IMPEBpallleHUN: H3YyUYeHHE
¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciiBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepedpa(l)), kauecTBeHHOE OOHApY)KCHHE YTIIEpOJa W BOIOPOJA B OPraHMYECKUX BEIIECTBAX,
NOJyYeHHEe STUJICHA U H3YYEeHHE €ro CBOMCTB, O3HAKOMIIeHHE ¢ Kosuekiusmu «HedpTts» u
«Yroiap»y, ¢ o0pasnamu IlacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenvHble OnHOATOMHBIE cHUpPTH.. CTpoeHHE MOJIEKYN (Ha NpuUMepe MeTaHojla U
sTanona). 'omonoruueckuii psia, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHA.
®u3nyecKkue CBOWCTBA MPEAEIBbHBIX OJHOATOMHBIX CHOUPTOB. BOJOpOAHBIE CBSI3M MEXAY
MOJIEKYJIAMH ~ CIUPTOB. XHMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JEruApaTalny,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OpraHU3M YeJOBEKa.
CrniocoObl MoTy4eHus ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOTO 3aMenienus. JleiicTBre Ha oprann3m yenoBeka. CrocoObl MOTydeHHs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha QeHon. TokcmuHoCcTh (erona. CrocoObl MOoNMydeHHs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MeEpUsl M HOMEHKJarypa. PU3WyYecKue CBOMCTBA ajbJIETUI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TpefeNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTU CTPOEHHS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KUCJIOT. XUMHUYECKHUE CBOMCTBA: KHCIOTHBIE CBOWMCTBA, peakius 3TepU(UKALUU, peakiuu C
y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
OCOo0eHHOCTH CBOMCTB HENMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIJIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['omonornueckuit psa, obmas Gopmyia, H30MepUsi 1 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, COJAEPIKAIIUX OCTATKHU HEMpeIeIbHbIX )KHUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AW- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxiaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpylN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajabTo3a U JlakTo3a. BoccraHaBnuparommue u
HEBOCCTaHaBIUBAarOLMe aucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHwe B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHMe MaKpOMOJIEKYT
KpaxMmaia, TJMKOI€Ha M IeJUT0JIo3bl. (Du3nueckre CBOMCTBA Kpaxmalla M ULEJUIFOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHUMHUYECKHE
CBOWCTBA I[EJUTIOJIO3BI: THAPOIIH3, TOIy4YeHUE F3PUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKclepUMEHTAIbHbIE METOABl M3YyYEHHs BEIECTB M UX IMPEBPALICHUIN: PaCTBOPUMOCTh
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusi (BO3MOXHO MCIIOJb30BaHUE BUIEOMATEPUANIOB), KAUECTBEHHbIE PEAKI[MH Ha
anpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumoneiicTBue Kpaxmana ¢ HMOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3a]a4 110 TeMaM «CrupTsl U (peHomnby, «KapooHoBble KUCIOThI. Cl10XKHbIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUUecKue U apoMaTUYeCcKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOCHUE MOJIEKYI,
obmas (opmyina, U3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHWINH — OpeJCTaBUTENIb aMUHOB apoMaTHuecKoro psaga. CTpoeHue aHwinHa. B3aumHoe
BJIMSIHUE TPYII aTOMOB B MoOJjeKyje aHwinHAa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [losyyeHne aHWIMHA U3 HUTPOOEH3011a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble NPEACTAaBUTENN  O-
AMUHOKHCJIOT: IVIMLMH, anaHuH. Pu3nueckne CBOMCTBA aMHUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius IOJUKOHACHCAIUH,
oOpa3oBaHHe NENTHAHOM cBsA3H. bruonornueckoe 3HaueHMe aMUHOKHUCIOT. CHHTE3 M THIPOJIHU3
NENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHMsI BELIECTB M MX IPEBPALICHUI: pacTBOpEHHUE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HarpeBaHMU, I[BETHbIE peakIMM Ha OENKU, pellieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHHne OpraHMYECKUX COCAMHEHUID.

BbicokoMo1eKy IsIpHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeOHss MOJIeKysipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmacchl (MTONIMATHUIIEH, IOJIMITPOTINJIEH,
HOJMBUHUIIXIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

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

Bonokna: HarypanbHble (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, allE€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

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



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, peIIeHue
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue IJ1aCTMAcC U BOJIOKOHY.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHOH (pOpMyJbl OPraHUYECKOTO0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpMyJBl OpraHUYECKOro
coequHEHUsT MO Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIecTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BBIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOYKHOTIO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBS3€HM MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, TIPUHATHIX B OT/IEIBHBIX 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, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM U TEeTepOTpPO(HBIM TUM TUTaHUS, OpoxxeHue, (HOTOCHHTE3, JbIXaHUE, OeIKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHONOrus: MUILEBbIE MPOAYKTbI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOIIIHNE CPEICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYeckuil aneMenT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHM W TIOJAYPOBHU. ATOMHBIE
opourtanmu. Kimaccudukarusi XUMHYECKHX 3JEMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTANsM. DIEKTPOHHBIE KOH(QUTYpallMd AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIAEHHOM COCTOSHUU, JJIEKTPOHHBIC
KOH(HUTYpaIii HOHOB. DIIEKTPOOTPUIIATEITLHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUS] CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00Opa3yeMbIX HUMH IPOCTHIX M CIOKHBIX BEIIECTB MO TpymdmnaMm u
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.



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

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHUsx. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. THIBI KPUCTAIUIMYECKHUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mctunuble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHS KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BEIIECTBA B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HaceilleHHble ¥ HEHaCBIILEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OTJIENbHBIX MPEJCTABUTEIICH HEOPTraHUIECKUX BEIIECTB.

Knaccugukanus XuMHUIeCcKUX peaKifii B HEOPraHUIECKON U OPraHunIeCcKOi XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHsI.

CKOpOCTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IM4HbIX (PaKkTopoB. 'oMOTreHHbIE
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMblE peakuMd. XUMHUYecKoe paBHoBecue. KoHcraHnTta
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIOUIME HA TOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIIEHUE M KOHIIEHTPAIlMM BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuiapHble U crabdble  eKTponuThl. CTeneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu nonHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUE
MEepPOKCHIa BOJOPOJAa B TPHCYTCTBHHM KaTalW3aTopa, MOJETH KPUCTAUIMYECKHX PEIIETOK,
MpOBEJCHNE pEaKIuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuogmueckoit cucrteMe xuMuueckux sneMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, ¢puznueckue M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crmocoObl MomydeHus, GU3HYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOBl. BakHelme KHUCIOPOACOAEpIKAIME COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMYy4YeHHsI rajioreHoB. [IpuMeHeHne raioreHoB u
UX COEAUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUIEHHBIE CHOCOOBI MOJYYEHHS! KUCIOPOA.
@usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M 030HA. OKcuAbl U
HEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(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. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMeHeHue a30oTa M €ro coeAMHEHUH. A30THbBIE
yI0OpEHUSI.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyudeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue dhocdopa u ero coenuaennii. DochopHbie ya00peHUS.

Yriepon, HaxXoXIeHHWE B TpUpoe. AIDIOTpornHble Moaudukanuu. Ddusmdeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcua yriaepona(lV), yrompHas kuciota u e€ coiu. AKTUBUPOBAHHBIA YIojb, aJCOPOLIHS.
Oynnepensl, rpadeH, yriaepoaHsie  HAaHOTPYyOku. [IpuMeHeHWe MPOCTBHIX  BEIUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COCAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemHus(1V), kpeMHHEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHrne KpeMHUS U ero
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUIbl CTEKIA.

[Tonoxenune meramwioB B [leproanyeckoit cucteMe XUMUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gpu3nueckue CBOMcTBa METAIJIOB.
[TpumeneHne MeTalIoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

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

O6mas xapakrepuctuka metamioB |A-rpynmer [lepuogndeckoit cHCTeMbl XUMUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, pusnueckue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIMIECTB M KX COSAMHEHUH.

Oo6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoit cUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii W KaublMii: TOJy4YeHue, (QUu3WdecKue U XUMHYECKHE CBOWMCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMuHUH: TIOMy4YeHue, (GU3NYeCKne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMpOTEpHbIE CBOWCTBA OKCHAA M TUIAPOKCHIA ATFOMUHUSA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mnoOouHbix mnoarpynm (b-rpymm) Ilepuoauueckoit
CHCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
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
coenuuenus 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.

Pu3nyecKknue U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHuid. [lonyuenrne u npumeHeHue
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 METOJbl H3YUYEHHsS BEUIECTB M MX MPEBpalllCHU: H3yuyeHUe
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPHANIOB), B3aMMOJICUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIeJI0uel, KaYeCTBEHHBIE PEaKI[MU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHECHUS», «A30T U Pochop U X coeTMHECHUSD», « MeTaITBI TJIABHBIX TOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4YyHOTO uccienoBanus. HayuHble TPUHIUIIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIocoObI MOJTYYEHHS] METANIOB M CIUIABOB. XMUMHYECKOE 3arpsS3HEHHE OKpPYKArollel cpelsl 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.

XYMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponb Xumun B obecriedyeHuu
MUIIEBON 0€30MacHOCTH.

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

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKue 1 MUHEPAIbHBIC yI00pEHHUS.

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

Pacuérnbie 3amaun.

Pacuérer: Maccel BemecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pEaKllUd, €Clid OJHO M3 BEUIECTB JIaHO B BUAE 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.

Peanuzamus MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUHU OOIIEH M HEOPraHMYECKON XMMHUH B
11 xmacce ocymiecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIBbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.



OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIaccu(UKalKs, TEePUOJUIHOCTh, HAOIIOJIEHUE, U3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

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

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OCJKH, XUPBI, YTJIEBOIbI, HYKICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTh, METAJUTYPrus, CTPOUTENbHbBIE MaTepUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, IHINEBas IPOMBIIUICHHOCTh, (papMaleBTHYEeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHWMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeameTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLIME COCTaBIIAIONINE: OCO3ZHAHUE 00YyYaIOLUIMMUCA POCCUMCKON Ipa)1aHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH_ICCTBG npaBujiaMM W HOpMaMHu IOBCACHHUA; HAINYIHNC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYphl; CIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JlugHOCTHBIE pe3yJbTAaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON U MPAKTHYECKOH JEATEIHEHOCTH O0OYYAIOLINXCS B TPOLIECCE PeaTH3aluH
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIEHOCTH 00OYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYaIOIUMUCS CBOUX KOHCTUTYIL[MOHHBIX MpPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U NMPaBOMNOPSAKY;

NpEaACTaBJICHHUA O COLNMUAJIBHBIX HOpMax W IMpaBUIaX MCEKINYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘~I€6HBIX 1 ITO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

OEHHOCTHOI'O OTHOMICHHA K HCTOPUYCCKOMY H HAY4YHOMY HAaCJICIAUIO OTEYECTBEHHOM
XAMMUH,

yBa)KE€HHUsSI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUH U TMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0IEHHH,
KPOIMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O Tpyda y‘—IéHI)IX H IMTPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

COCOOHOCTH OLCHUMBATb CHUTyallMW, CBA3AHHBIC C XHUMHUUYCCKHMHU ABJIICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKH CBOMX TOBAapuINEH C MO3MLMH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHuS KYJbTYPBbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOoBOro M Oe30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;



coOOIeHHsT PaBWJI O€30MacCHOTO OOpaIIeHHUs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI M HENMPHUATHS BPEIHBIX MPHUBBIYCK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

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

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPAEGKTOPUH OOpa30oBaHUA,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTHUYECKH 11€1eCO00pa3HOro OTHOMICHUSI K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

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

OCO3HAHUS HEOOXOJAMMOCTU HCIIOIB30BAHUS TOCTHXKCHUN XUMUU ISl PEIICHUS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD HUX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(oOuu;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH [[EIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KyJbTYPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecIeueHNH yCIOBUM YCTICIITHOTO TPY/Ja M SKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHalM3a W OOBSCHEHHS SIBICHHH OKPYIKAIOIIETO0 MHpAa M TPOHCXOISANIMX B HEM HM3MEHEHHIA,
YMEHHUS JieJIaTh 000CHOBAaHHBIC 3aKIIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

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

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3inyHbix cdepax mpodecCHOoHATBHOM
JESTEIIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUIIMHAPHBIC
(MexXnpenMeTHbIE) 0OLIeHayYHbIe TOHATHUS, OTPAXKAIOLIHNE LEIOCTHOCTh HAyYHOH KapTUHBI MHpa
U crienu(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNEe, HAOI0ACHNE, U3MEPEHNE, SKCIIEPUMEHT U JIpYTHeE);

yHMBEpcalibHble ~ yueOHble  JAeHCTBHS  (TO3HaBaTeJbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHbIE), oOecreuuBaronie (QopMUpoBaHUME (PYHKIHMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh ~ OOy4alolIMXCsl  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCLMILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHON ITPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU J1€HCTBUAMHU.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a3oBbIe JJOrMUYecKHUe AeHCTBUS:

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

ONpeNeNsATh LeNU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBIICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIICCTB U XUMHNYCCKHUX peaxunﬁ;

YCTaHABIWBATh MPUYUHHO-CIICJCTBEHHBIE CBS3H MEXTY U3YYaeMbIMH SIBJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUSI B PacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHUPOBATH
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 peakuuu — TpU pPELIeHUH Yy4eOHbIX
[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 METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLIUN;

dopmynHMpoBaTh IENM M 3aJaud  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHMUA M IPOBEACHMS YYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B ITO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpelncTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEYUBOCTE;

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

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXKAAEMOU TEMBI B X0JI€ TUAJIoTa U/UTU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpC}IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN Pe3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU [PU  BBIIOJHEHUM XUMHYECKOIO
9KCIIEPUMEHTAa, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuyu y4eOHOro MpoeKkTa, U (POpPMyIMpPOBaTH BBIBOJBI MO pPE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.



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

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMblii alrOpPUTM JICHCTBUN TPU BBHIIOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKHUX 3a1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUU Ha yriyOJ€HHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMU» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI NEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYallUsiX, a TAaKKe B PEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJaM U3y4eHHUs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsH OTPAKatoT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MecTe W 3HAYCHUHM OPraHUYeCKOW XUMHM B
CUCTEME €CTECTBEHHBIX HayK U €€ POJu B 00ECIeUeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUAOB, HOBBIX HCTOUYHUKOB HHEPIUU, B OOEClEeYeHUU
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOILIEH KyJIbTyphl
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIpO M OJIEKTPOHHAas 00ojoYka aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTaned, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKass CBA3b, MOJb, MOJIIpDHAas Macca, MOJSIpHBIA 0O0BEM, YIJIEPOAHBIM CKeJerT,
GyHKIIMOHATIbHAS TPYINA, pajuKan, CTPYKTypHble (Qopmymbl (pa3BEpHYTHIC, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH [I. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS W TPEBpaAlleHMs] DSHEPTUM NPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kalllue B OCHOBE MOHHUMAaHUS
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIGHUW; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYIIl aTOMOB B MoJIeKyJaX (MHAYKTUBHBIA U
Me30oMepHbIi 3 dekTr, opuentanTsl | u |l pona); dbakronorumueckue cBeneHUS O CBOMCTBAX,
CoCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHBIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJIA, NEPEePadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHITHIA, YCTAHABIINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKUX COEIMHEHUII;

c(OpPMHPOBAHHOCTH YMEHUIA:

HCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKIX BEUIECTB;

COCTaBJISITh YpaBHEHUS XHUMHUYECKUX pEaKUMd U  pacKpelBaThb HUX  CYIIHOCTE:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUK  IOCPEJACTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca JTHX peakUuuid, peakuii MOHHOTO OOMeHa IyTEM COCTaBJICHHS WX TOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBATh MOJEIM MOJEKYJl OpPraHMYECKHWX BEIIeCTB Ui WJUIIOCTPAllUU HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATH PUHAJICKHOCTh U3YYCHHBIX OPTraHMIEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONMpPEeAECIEHHOMY KIIACCy/TPYyIIe COeNMHEHUH, 1aBaTh UM
Ha3BaHUs 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUI  OTACTBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHUJICH, AaleTWJIEeH, TOJYOJI,
[JIMIEPUH, STWICHTIUKONb, (GeHoN, (OpMaNbIeTHA, aleTadbJCTH]l, AaleTOH, MypaBbHUHAS
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHUTHUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, AHUIINH, TUBUHUJ, U30IIPEH, XJIOPOMPEH, CTUPOII U APYTHUE);

c()OPMUPOBAHHOCTh YMCHHS ONPEACIATh BHUJ XUMHUYCCKOW CBSI3M B OpPraHUYECKHX
COCIMHEHUSX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHsI TMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemiecTB A. M. byTtinepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBONCTBA THITMYHBIX MPEICTaBUTENEH pa3InYHBIX KIACCOB OPIraHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AKHMHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, ANBJICTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEIIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJHCAXapPHUJIOB),
WTIOCTPUPOBATh TEHETUYECKYIO0 CBSI3b MEXKAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINH ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c()OPMHUPOBAHHOCTh yMEHHUS TIOATBEPXkJAaTh HAa KOHKPETHBIX TIpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3aMHOTO BIIUSTHUSI aTOMOB M TPYIIT aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh MCTOYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CIOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUU O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAONIOJICHWH, W3MEPEHUH, MOJCIHPOBAHUH, OHKCIEPUMEHTE (pealbHOM |
MBICJIEHHOM) ¥ YMEHUSI IPUMEHSTH 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NESTENIbHOCTH — aHAJM3 M CHUHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEMATH3AIUI0, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3EH — JIJISl H3yUEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSAMHU U
NpPEICTAaBICHUAMHU JIPYTHX ©CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU I OOBSICHEHHS] U IPOTHO3UPOBAHUS SBICHUH, UMEIOIINX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, ITNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MPOTHO3MPOBATH, AHAIM3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKOM BeIIeCTB, HCHOIb30BATh IMOJIYyYEHHbIE 3HAHUA JUIA
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

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,
pelIeHHe »HKCIEPUMEHTAJbHBIX 3a7ad 10 pAaclO3HABAaHUIO OPraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0opyoBaHueM, (HopMyJIUpoBaTh IENIb HMCCIECIOBAHUA, NMPEICTABIATh B pa3iU4yHON (opme
pE3yJIbTAThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

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 TOKCHYECKOTO JEMCTBHSI HA JKHUBBIE OPraHU3MbI ONpPEIEIEHHBIX
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 YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHATU3UPOBATh XHMHUYECKYIO
uHopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOMH
3agaden.

11 KJIACC

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

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOJbI, O MECTE€ M 3HAYCHUU XHMHU 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
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
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, SO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0UKa aToMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30OYKAEHHOE COCTOSIHHS aroMma, THMOpHIH3arivs
ATOMHBIX OpOWTaneii, WOH, MOJEKyJia, BaJEHTHOCTh, JJICKTPOOTPHUIATEIBLHOCTh, CTEICHb
OKHCJICHUSI, XHUMHUYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHUs, PAcTBOP, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEHb JIUCCOLMAlWW, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIiu, CKOPOCTh XUMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUYECKOU
aucconyanuu, nepuogudeckuid 3akoH (.M. MenneneeBa, 3aKOH COXpaHEHMsS] MacChl BEILECTB,
3aKOH COXPAHEHMS W IMPEBpALICHUS HEPruy IPU XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBbIEC MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSAX  HX
NpPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHU, pPacTBOpaX MW  JHUCIEPCHBIX CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
OOIIMX HAYYHBIX MPUHIIUAIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JUUISI COCTABJICHHS
dbopMyn BEHIECTB W YypaBHEHUN XHMHYECKUX pEAKIM, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCJIMHEHUSX, BUJI XUMHUYECKOW CBSI3U (KOBAJCHTHAs, MOHHAs, METaJUTUYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY 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 yYMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiud, H3MEHEHHUIO CTEleHEH OKHUCIICHUS DIEMEHTOB,
00paTUMOCTH, yYacTUIO KaTajiu3aTopa W JPYTUe); CaMOCTOATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUYECCKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMaTU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.M.
MeneneeBa, UCHOJb3Ys MOHATUS «IHEPTETUUECKUE YPOBHU», «IHEPreTUUECKUE MOAYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE JHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XMMHUYECKHUX JJIEMEHTOB M HX
COEMHEHMH 10 nepuojaM u rpymmam [lepuoguueckoii cucremsl 1. 1. MenneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



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

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

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuil ¢ y4€TOM MX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHUsS CKOpOCTU
XUMHUYECKON pPEaKkiMu B 3aBUCUMOCTU OT Pa3jIMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOILIue Hay4HbIE IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAYYHOT'O MO3HAHUS SIBJICHUI
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TU 3HAHUS MPHU
HKCIEPUMEHTAIBHOM HCCIEIOBAHUN BELIECTB M I OOBSCHEHUS XUMMYECKHX SBICHHIA,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH Y€JIOBEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IIPeAMETOB Ui 0oJiee OCO3HAaHHOIO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA 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 OJJHOTO U3 YUACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peakluu, €ClId OJJHO U3 MCXOJHBIX BEUIECTB JIaHO B BUJE pacTBOpa C OINpeneiaeHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); JOJIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH XMUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3yYeHHE BIUSHHUS pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuH, pelIeHne
AKCIIEPUMEHTAJIBHBIX 33/1a4 1o TemaMm «Metamibs» u «Hemeramnel») ¢ coOnrogeHreM MpaBHil
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 MpaBUiIa TOJb30BAaHUS XUMUYECKON MOCYION U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUA B OBITY W TPYJOBOH [EATENBHOCTH B LEISIX COXPAHEHUS CBOETO 30POBbS,
OKPYXAaIoIIel MPUPOAHOM CpeAbl M AOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATh



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

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MMOUCK XUMUYECKOU
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/1a4en.
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5.1 BricokoMonekysipHbIE COETMHEHUS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuonnueckuit 3aKoH
1.1 u Ilepuoanyeckas cucTeMa XUMHYECKHAX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1 1
3 HMITHECIHIE pearitind 9 3 https://m.edsoo.ru/2dd57f24
Htoro no paznemny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
CMETAILIbL 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos 3 N
JIEKTPOHHbIE N (poBbIE
Nen/m  Tema ypoka Kontposbubie IIpakTnueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
[Ipenmer u 3HaUEHUE OPraHUYECKON
1 XAMHUH, [IPEACTABIIEHAE 0 MHOIOOOPa3uu 1 0 0 bubmorexa LIOK
- 1P . p https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCTMHEHUM
DIEeKTPOHHOE CTPOCHHUE aTOMa yTJiepoia
2 (OCHOI‘fHOG u B03I6) KIAECHHOE COZTOﬂEI/Ii{I) 1 0 0 bubmmorexa [JOK
YA ' https://m.edsoo.ru/Oce6fd4c
BasienTHBIE BOBMOXXHOCTH aTOMa yTiiepo/ia
XuMudeckas CBSI3b B OpraHMYeCKHUX
3 coequHEeHUsIX. MexaHu3Mbl 00pa30BaHUs 1 0 0 bubnnoreka [JOK
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa https://m.edso00.ru/8d39f5c8
CBsI3ei
4 Teopus cTpoeHUS OPraHUYECKUX 1 1 0 bubnnoreka [JOK
coenunennit A. M. bytneposa https://m.edso00.ru/9e595ch8
Bunasl uzomepuu: cTpykTypHas,
5 MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 0 0 bubnnoreka [JOK
3¢ deKTh B MOJIEKYIaX OpraHMYECKUX https://m.edso0.ru/b0e61661
COCAMHEHUI
[IpencraBienue o ki1accuPpUKAUN U
6 cucremarnyeckas Homenkiaatypa (IUPAC) 1 0 0 bubmorexa LHOK
P https://m.edsoo.ru/c212dd21
OpPTraHUYECKUX BEIIECTB
7 Knaccudukanms peakiuii B opraHu4ecKoi 1 0 0 bubnmoreka [JOK
XUMUHU https://m.edsoo.ru/ba5706aa
8 CucreMaru3anus U 0000IIeHNE 3HAHUI 10 1 0 0 bu6nmoreka [JOK
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TEMC

https://m.edsoo.ru/87a37cab

AJKaHBI: TOMOJIOTUYECKHH psiJl, o01Ias
(dbopMyIia, HOMEHKIIATypa U H30MEpus,

bu6mmoreka [IOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOEHHE MOJIEKYJ

10 dOu3ndecKkue 1 XUMUYECKUE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.eds00.ru/3137711c
HaxoxeHue ankaHoB B IPUPOJE.

11 CriocoObl 1oryueHus 1 IpUMEHEHUe bubmmorexa LOK

https://m.edsoo.ru/259b0a5b

AJIKAaHOB
[ukmoankansl: oomas popmya,

12 HOMEHKJIATypa U U30MepHUs, 0COOEHHOCTH bubnnorexka [JOK
CTPOCHUS U XUMHUYECKUX CBOMCTB, https://m.eds00.ru/156730d2
CHOCOOBI MOJTYYEHUS U IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
onpeielIeHue MOJIEKYJIIPHOIM (OPMYITBI

13 OPraHNYeCcKOro BEUIECTBA MO0 MAaCCOBBIM bubnuorexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX B €r0 https://m.edsoo.ru/bf84d8eb
cocraB. CucremaTtusanus 1 0000IIeHNe
3HAHUM 110 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias

opMyJia, HOMEHKJIATypa, JIEKTPOHHOE U
14 l('il)p(I;)CT}l;aHCTBeHHOG CT}]Z’)I())CHI/IC MOIjIeKYJ'I. bubnuorexa LIOK
https://m.edsoo.ru/273b0ale

CrpykTypHas ¥ LIUC-TPAaHC-U30MEPUs
AJIKEHOB

15 dusndecKknue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
ankeHoB. [TpaBuino MapkoBHHKOBa https://m.edso00.ru/21069ccd

16 CriocoOrl MoJTy4eHus U IpUMEHEHUe bubmmorexa LIOK

https://m.edso0.ru/665dc058
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AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme

17 "[lonyuenue 3TUIECHA U U3yYEHHE €TO bubmmorexa [TOK
oLyHe Y https://m.eds00.ru/0941eeds
CBOWCTB
Pemenue pacuéTHbIX 3a7a4 Ha
18 onpeieJICHUE MOJICKYJIIPHON (OPMYJIbI bubmorexa LHOK
bl P Py https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIEeCTBa
AJKaZMeHbl: CONPSKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBaHHbIC bubmorexa LHOK
P > KYMyIHp ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuorexa [JOK
TUEHOB https://m.edsoo.ru/e561253d
21 CrniocoOsl MoNTy4eHus U IpUMEHEHUe bubnnoreka [JOK
AJIKaJMEHOB https://m.eds00.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUN psifl, oO1ast
99 ¢bopmysa, HOMEHKJIATypa, 3JIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, https://m.edsoo.ru/68b6cc4c
(dbu3nueckue cBoicTBa
23 XHUMHYECKUE CBOMCTBA aJTKUHOB bubmmorexa [OK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakIiy Ha TPOHHYIO CBSI3b bubmmorexa [TOK
peartt poHHy https://m.edsoo.ru/7b1c48da
o5 CriocoOslI MoNTy4eHus U IPUMEHEHUE bubnmnoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3aga4d: pacu€Tsl M0 ypaBHEHUIO bubnmuorexa [JOK
XUMHYECKON pEAKIuU https://m.edsoo.ru/5db8e526
97 Cucrematusanusa 1 0000IIeHNe 3HAHUH 110

TEMC
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ApEeHbI: TOMOJIOTUYECKUH psif, o01as
(dbopMyIia, HOMEHKIIaTypa. DNEeKTPOHHOE U

bubmuoreka [JOK

28 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
PoCIp P 4 https://m.edsoo.ru/a92a7094
OcH30I1a U TOTyoIa, UX (PU3UIECKUE
CBOICTBA
29 XUMHUYECKHE CBOMCTBA apEHOB: PEAKIIUU bubnmoreka [JOK
3aMelICHUS https://m.edsoo.ru/a44alae4
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU
30 MIPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB bubmmorexa [JOK
P A ’ https://m.edsoo.ru/a44alaed
OeHzouna
31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB bubnnoreka [JOK
CTUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€rHnix 3a/1a4 Ha
32 oTmpeIeJICHUE MOJICKYJIIPHON (OPMYJIbI bubnmorexa LOK
P YIP Py https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIEeCTBA
33 CriocoObl ToTy4YeHus: U TPUMEHEHNE bubnuorexa [JOK
apeHOB https://m.eds00.ru/6f717d09
34 I'eneTnyeckas CBS3b MEKIY Pa3TMUYHBIMU
KJIACCaMH¥ YTJIEBOIOPOIOB
Pacu€thl mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucremMaTu3zanys u 00001eHe
3HAHUMU 110 TeME
36 [Ipupoanstii ra3. [lomyTHbie HEQTAHBIE
rassl
37 KameHHbI# yroib 1 NpoayKThl €ro bubnuorexa [IOK
nepepadboTku https://m.edso00.ru/69b3398b
38 Hedtb u ciocoOb1 €€ nepepaboTKy. bubmmoreka [JOK

[TpumMeHeHMe TPOTYKTOB epepaboTKU

https://m.edsoo.ru/21f9de78
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HepTH

I'enernueckas cBA3b MCXKIY pa3iIudYHbIMU

39
KJIACCaMH¥ YTJIEBOJIOPOIOB
["asloreHonpon3BOIHEIE YTJIEBOI0POIOB:
40 KT OHH(I))C v OeHI/IC'y €aKINu ’ bubmmorexa [JOK
P TPOCHHE; P https://m.eds00.ru/82b4d759
3aMEIICHHS TaJloTeHa
JeiicTBue menouei Ha
41 raJIoreHIpor3BOAHbIC. B3aumoeicTBue
JUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM
42 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
pazneny "YrieBonopoasr" https://m.eds00.ru/20e89f22
43 KontponbHas paboTa mo teme bubnnoreka [JOK
"YraeBonopoab" https://m.eds00.ru/95¢9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psiJl, oOmmas ¢popmyIa,
44 CTPOCHHUE MOJIEK JI; H30Me I/IHCb o bubmorexa HOK
p Y Py, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, KjIaccudukamus,
(bu3nueckue cBOcTBa
45 XHUMUYECKUE CBOKMCTBA MPEAETBHBIX bubnuorexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl ToTyYeHus: U TPUMEHEHNE bubnunoreka [JOK
OJIHOATOMHBIX CITUPTOB https://m.edso00.ru/484100000000000
[IpocTeie 23¢upsl: HOMEHKIIATypa U
47 I/IBIZ)MC us ((I;C(I:6CHHOCTI/I (bnszzecxnx u bubmmorexa LIOK
P y https://m.eds00.ru/c2c788b2
XUMHYECKHX CBOWCTB
MHOroaTOMHBIE CIUPTHI: TUIICHTIUKOIb U
bu6mmorexa [IOK
48 TJIULEPUH, UX (PU3NYECKre U XUMHUECKUE

CBOMCTBA

https://m.edsoo.ru/ee4d84aa
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49 CriocoObI MOJTyYeHUS U TIPUMEHEHUE bubnmoreka [JOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
DeHOI: CTPOCHHUE MOJICKYIIBI, PUINICCKUE bubnnoreka [HOK
50 .
cBoiicTBa. TOKCHYHOCTH PeHONA https://m.edsoo.ru/2ce726f8
bu6mmoreka [IOK
o1 X €CKHE CBOMCTBA (peHOoIIa
MMHHCCKHE CBOHCTBA peron https://m.eds00.ru/037ca5f9
59 CriocoObl TOTyYeHUsT U IPUMEHEHNE bubnunoreka [HOK
(dhenomna https://m.edsoo.ru/c77ddf4c
[IpakTuueckas paborta Ne 2. Pemenue
53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmorexa LOK
" P " 8 https://m.edsoo.ru/fd0ced09
CnupTtsl U HEeHOIBI
54 CucremaTu3aius 1 0000IIeHHE 3HAHUH TI0 bubnuorexa [JOK
TeMe https://m.edso00.ru/1810ch9b
AJBAETHABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOCHHE KapOOHUIILHOU TPYTIIIBL; bubnnoreka [JOK
TrOMOJIOTHYECKHUE PsiJibl, 0011as popmyia, https://m.edsoo.ru/b139beaa
M30MepHUs U HOMEHKJIATypa
56 AJbaeTUAbl U KETOHBI: (PU3NYECKUE bubnunoreka [JOK
CBOWCTBA; PEAKLMU IPUCOCIUHEHUS https://m.edso00.ru/c887425c
57 Peaknuu okuciIeHHs U Ka4eCTBEHHBIC bu6mmoreka [IOK
peaKUrH AJIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOb! TTOTy4YeHUSs aTbIETUIOB U bubnmnoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
59 KIfCJIOTBI OCO6GHII{)OfTI/I CT OeHIfSI ux bubmmorexa [JOK
’ P https://m.edsoo.ru/fecOb113
MOJICKYJT
50 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX bubnnorexa [JOK

KHUCJIOT, UX (I)I/ISI/I‘-IGCKI/IC CBONCTBa

https://m.edso0.ru/700cc87b
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XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bubmuoreka [JOK

61
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHOU
62 KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [JOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HEMIPEAETbHBIX U
apoMaTH4eCKUX KapOOHOBBIX,
63 UKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmmorexa [JOK
Ankap > THAP P https://m.eds00.ru/83a08773
kuciot. [IpencraBuTenu BRICIIUX
KapOOHOBBIX KHUCJIOT
64 [TonsTHE O TPOM3BOIHBIX KAPOOHOBBIX bubnnoreka [JOK
KHCJIOT https://m.eds00.ru/0d162d9d
65 CriocoObl 1oJryueHus 1 IpUMEHEHUe bubnnorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
CrnosxxHbie 3(UPBI: TOMOJIOTHYECKUH PSI,
66 obmas ¢o 1?4) Jfa U30MEpHs U ’ bubmmorexa [JOK
B Py, P https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa
67 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemennie pacu€THbIX 3a7a4: IO YPABHEHUIO
68 XUMHYECKOHN peakilnu, Ha OMpe/eieHne
MOJIEKYJISIPHOUM (pOPMYITBI OPTaHUYECKOTO
BelecTBa
ITpakTuyeckas pabora Ne 3. Pemenue
69 AKCIIEPUMEHTATIBHBIX 3a/1a4 10 TEME bubmmorexa [OK
" P " https://m.eds00.ru/486671fb
Kap6oHoBbie kucnotsl. CoxkHBIE 2PUPHI
70 XKupsl: ctpoenue, pusnueckue u bubnnorexa [JOK

XUMUYECKHUE CBOMCTBA (THUAPOITHU3)

https://m.edsoo.ru/al9c5b98
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Oco6eHHOCTH CBOMCTB KUPOB,

71 COJIEp>KaIINX OCTaTKU HEIpeIeIbHBIX bubmmorexa LIOK
Aep pel https://m.eds00.ru/b0331922
XKUPHBIX KUCITOT. JXKupsl B pupojie
MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
79 KHCJIOT, UX Motoliee aeicteue. [lonsitue o bubnmoreka [JOK
CUHTETUYECKHX MOIOLIUX CPEICTBAX https://m.edso0.ru/3c566565
(CMCO)
I'eneTnueckas cBsi3b YIiI€BOJOPOJIOB U
73 KHCIIOPOACOAEpIKa IZX 0 raﬂniecxnx bubmmorexa LIOK
POACOACPAALL P https://m.eds00.ru/56790c96
BEIIECTB
74 Pacuétbl mo ypaBHEHUSM XUMHUYECKUX
peakuuii
75 Cuctemaru3zanus 1 00001IeHUe 3HaHUH 110 bubnnorexa [JOK
TeMe https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTepUCTHKA YTICBOJOB U
76 Knaccn(bmrza I/I${p TJICBO ZB (MOHO-, - U bubmmorexa LIOK
ey A A https://m.edso0.ru/7a9693al
MOJINCaxapubl)
77 MoHocaxapubl: Gpu3HUecKue cBOCTBa U bubnuoreka [IOK
HAaxO0’KJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIpuMeHeHue III0KO3bI, €€ 3HaYCHUE B bubnnorexa [JOK
KUA3HEIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
Mcaxapupl: caxapo3a, MajabTo3a 1
79 faKTosap Haxomnegue B TIPUPOJIE U bubmmorexa [OK
' PP https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE UCaXapHI0B
[Tomucaxapuapl: CTpOEHHE MAaKPOMOJIEKYT,
80 q)HSquCKEe " XI/IME‘—IGCKI/IC CBopﬁCTBa ’ bubmmorexa LIOK
’ https://m.eds00.ru/72a04508
MIpUMEHEHHE
81 [TonsaTHe 006 NCKYCCTBEHHBIX BOJIOKHAX bubnuorexa [IOK
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Pemrenne pacueTHsIX 3a1a4 Ha

https://m.edso00.ru/6216e766

bubmuoreka [JOK

82 ompe/ielICHUE T0IM BbIXOa MPOAYKTa
pedl A nié Ipoay https://m.edsoo.ru/7fde4 7ef
pEeaKIM OT TEOPETUYECKH BO3MOXKHOTO
83 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
paszueny https://m.eds00.ru/08d4364c
KontposbHas paboTa mo teme
84 "Kucaopoacouepikaiue OpraHndeckue Bubmaorexa ITOK
P | P P https://m.eds00.ru/42c6678e
COCITUHEHUS
AMUHBIL: KJTaccu(PUKaINsI, CTPOCHHE
85 MOJIeKYJI, 00mas Gpopmyiia, n3oMepus bubnmorexa LOK
Y PMYTE, P ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U (U3HUYECKUE CBOWCTBA
86 XUMUYECKUE CBOWCTBA ATH(PATHICCKUX bubnuorexa [JOK
aMUHOB https://m.edso0.ru/1bc5cf80
87 AHWINH: CTPOEHUE aHWJIMHA, OCOOEHHOCTHU bubnuoreka [IOK
XHMHUYECKUX CBOMCTB aHUINHA https://m.edsoo.ru/39cd21f1
88 CriocoOslI MoNTy4eHus U IPUMEHEHUE bubnuoteka [JOK
anudaTuyecKux aMHMHOB https://m.edso00.ru/eal38763
AMMHOKHCJIOTBI: HOMEHKJIaTypa 1
89 nu3zomepusi, puznyeckue cBoicTBa. bubnnorexa [JOK
OTtnenbHBIE IPEACTABUTENH 0L https://m.edso00.ru/d1773e80
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, HX
90 OHMOJIOTMYeCKOe 3HAYCHHE aMUHOKHUCIIOT bubmorexa HOK
’ https://m.edso00.ru/77df705a
CuHTe3 ¥ TUJIPOIN3 TENTUIOB
01 benku kak npupoHbIe TOTUMEPHI; bubnuorexa [IOK
CTPYKTYpHbI O€JIKOB https://m.eds00.ru/429e9899
92 XuMHUECKHEe CBOMCTBA OEIIKOB bu6nmoreka [JOK



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899

A30Tc0;[ep>1<amne reTCPOUHKIINICCKHUC

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

bubmuoreka [JOK

93 coequHeHus. HykjieMHOBBIE KUCIIOTHI:
g Y https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECcKast poiib
[Tpaktuyeckas padora Ne 4. Pemenue
94 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME bubnmoreka [JOK
"A30TcoeprKalliue OpraHnuecKue https://m.edsoo.ru/8e3c02d1
coenuHeHus"
[IpaxTnueckas padora Ne 5. Pemenue
95 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnoreka [JOK
"Pacrio3HaBaHne OpraHMYECKUX https://m.edsoo.ru/bde3fdf6
coeqrHeHnn"
KonTponbhas padota no teme
96 "A30TCoaepIKale OpraHnIecKrue bubmmorexa [JOK
P | P https://m.edsoo.ru/ce561bc7
COCITUHEHUS
OcHOBHbIE IOHATUS XUMHH
97 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN U bubnunoreka [JOK
METO/Ibl UX CUHTE3a —IIOJUMEPHU3ALINS U https://m.edsoo.ru/7aa63ebd
TTOJIMKOHICHCAIIHS
08 [Mnactmaccel. YTunuzanus u nepepadoTka bubnuorexa [JOK
IJIACTUKA https://m.edso00.ru/82242e0f
99 DnacToOMephl: HATypaTbHBIN bubnuoteka [JOK
CUHTETUYECKHE KayuyKHu. Pe3una https://m.edso00.ru/246103ec
Bosokna: HaTypanbHbIe, HCKYCCTBEHHEIE,
100 cuaTrernueckue. [lommMeps! CrienuaIsHOIO bubnnorexa [IOK
' P https://m.eds00.ru/5963a601
Ha3HAYCHUS
101 IIpakTruyeckas padora Ne 6. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME

https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

"PacriozHaBanue miacTMacc U BOJIOKOH"

O60061eHre U cucTeMaTH3alus
102 U3Y4EHHOI'0 MaTepuasa 1o TeMe 1
"BbICOKOMOJIEKYJIIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102

bu6mmoreka [IOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/6a22b1e8







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

» Xumus; yrayonennoe odyuyenue, 10 kimace/ Epemun B.B., Ky3emenko H.E., Tepenun B.1. u
np.; mox penakmnueii Jlynnna B.B. O01mecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO «/[J[PODAY;
Axunonepnoe obmectBo «M3narensctBo «IIpocBemenuer»

O.B.I'abpuensn Xumus 10 kmacc

METOANUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

B.B.Epemuna H.E.Ky3pmenko Xumusi. YrinyOneHHslii ypoBeHb. MeTogmuecKoe ocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Ibz.ru metodist/iumk/chemistry/
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