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MHNOACHHUTEJIBHASA3AIINCKA

[IporpammanoxuMUHHAYpPOBHECPEIHETO00IEr000pa3oBaHuspa3padoTaHa Ha
ocHoBe PenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O600pa3zoBaHuu B
Poccuiickont Qenepauuny, TpeOOBaHMI K pe3yiabTaTtam
ocBoeHusAPeaepaIbHONO00PA30BATEILHONTTPOTrpaMMBICPETHET000IIEr000pa30BaH!
sa(DOIICOO),npencraBiaeHHbIXBDEIEpaTLHOMIOCYIAPCTBEHHOMOOPA30BaATEIBLHO
Mctan1apTeCOO,cyuéromKoHIenIuuInpenojaBanus yaeoOHoronpe aMmeTa« X uMusi»
BOoOpa3oBaTenbHbIXOpranuzanuaxPoccuiickordenepainu,peaan3yonuXx OCHOBHbBI
eo0pa3oBaTeIbHBIETIPOTPAMMBbI, MOCHOBHBIXITOJIOKEHUH «CTpaTerunpa3BUTUSIBOCTIH
tanusBPoccuiickoii®@enepanuu Ha mnepuoa g0 2025 roma» (PacmopspbkeHue
[IpaButenscTBa PO 0129.05.2015Ne 996- p.).

OcHOBY 1OIXO0IOB K  pa3pabOTKe NOporpaMMmbl MO  XUMHH, K
OnpeJieNieHnIoo0el  cTpaTerud  OOy4YeHHs, BOCHUTaHUS M Pa3BUTHSA
oOydJaromuxcs cpeAcTBaMuydeOHoro npeamera «Xumus» s 10—11 kiaccoB Ha
6a30BOM yYpOBHE
cocTaBuuKoHIenTyaibHbienof0xeHuIDI OCCOO0B3anM000yCIOBISHHOCTUIICIT
ell,collep KaHus,pe3yIbTaTOBOO yUeHUSIMTPEOOBAHUHKYPOBHIOMOAT OTOBKUBBIITYCKH
UKOB.

XUMHUYECKOe oOpazoBaHue, oJIy4aeMoe

BBIMTYCKHUKaMHOOI11e00pa30BaTeIbHOMOPTaHU3AIU Y, IBIT
AETCAHEOTHEMIIEMOMYACTHIONX00pa30BaHHOCTH. OHOCTYKUT3aBEPIIAIOIIIUMATATIOM
peaNnn3auuHACOOTBETCTBYIOIIEMEMY0a30BOMYPOBHEKIIOYEBBIXIIEHHOCTEH, IPHUCY
MIUXIETOCTHONCUCTEMEXUMUYECKOT000pa30BaHMs. ITUIIEHHOCTUKACAIOTCATIO3HAH
U  3aKOHOB  MpUpOAbl, (GOPMUPOBAHMUS  MHPOBO33pPEHHUS W OOmIeH
KyJIbTYPBIUEIOBEKA,aTAKKEIKOIOTUIECKNOOOCHOBAHHOT OO THOIIIEHUSIKCBOEM Y310
OBBIOUIIPUPOIHOMCpee. Peanu3yeTcaxuMmnyeckoeoOpa3oBaHEe00yUalomuxcsi  Ha
YpOBHE CpeIaHETO o01ero oOpaszoBaHus cpeacTBaMu
yueOHoronpeaMmeTa« X uMus»,co1ep KaHueUIIOCTPOSHUEKOTOPOT O0IIPEIETIECHBIBIIPO
IrPaMMETIOXUMHUHUCYIETOMCIICIN(DUKNHAYKUXUMUH,eE€3HAUCHUBIIO3HAHUUTIPUPOT
BIMBMATEPHUATIBHOMKU3HUOOIIECTBA,aTAKKECYUETOMOO U XIICTICHATIPUHITATIOB, Xap
aKTEPU3YIOIUXCOBPEMEHHOECOCTOSHUECUCTEMBICPETHET000IEr000 pa30BaHuUs
BPoccuiickori®enepanun.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HIPAaeT OCOOYI0 pOJib
BCOBPEMEHHON IMBWJIM3AIMH, B CO3JaHWM HOBOM 0a3pl MaTepHaIbHON
KyJbTypbl. OHAaBHOCUTCBOMBKIIAIBYOPMUPOBAHUEPALUOHATIEHOTOHAYYHOTOMBIIILIE
HUS,B CO3/IaHUE IIEJIOCTHOTO TPEACTABICHUA 00 OKpYXKarolleM MHpEe Kak o
€IMHCTBENIPUPOIBI U YEJIOBEKa, KOTOpoe (opMHpyeTcs B XHMHUHU Ha OCHOBE
MNOHUMAaHUSBELIECTBEHHOIO  COCTaBAOKPY’KaIOIIErOMUPa,0CO3HAHUAB3aUMOCBS3 U
MEKIyCTPOCHUEMBEILECTB, NXCBOMCTBAMUUBO3MOKHBIMUOOIACTIMUIIPUMEHEHHS.



TecHO B3aUMOAEUCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XHUMUS
CTaJaHEOTHhEMJIEMON YacCTbI0 MHPOBOU KyJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM
YCHEUTHOTOTPYAAMKU3HUKAXK I0roueHao01ecTBa. CoBpeMEeHHAsI XUMUSIKAKHAYKAC
o3uJaTebHas, KAKHAYKaBbICOKUX TEXHOJIOT MiTHATIpaBI€HAHAPEIIICHUETII0O0 ATbHBIXIT
po0JIeMyCTOMYNBOTOPA3BUTUSYETIOBEUECTBA—

CBIPbEBOI,IHEPTETUUECKOM, TUIIEBOM,IKOJIOTMIECKONOE30I1aCHOCTUMOXPAHBI3I0PO
BbSl.

BcooTBeTcTBUMCOOITUMHUIICIISIMUUTIPUHIIMTIAMUACPETHET000111er000pa3oBaHu
a coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIil YPOBEHBU3YUECHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYTbTYPHYIO
MOJATOTOBKYOOy4arOIUXCs,HE0OX0 UM YIOUM/IJISI BHIPAOOTKUMUP OBO33PEHUYECKUXOP
UEHTHUPOB, yCIIEIITHOTOBKIIOUCHUSI B)KU3HBCOLIMYMA, TPOI0JKEHUsIO0pa30BaHUABPA3
JTUYHBIX00JIACTIX, HECBSI3aHHBIXHETIOCPEICTBEHHOCXUMHUEH.

CocTaBisronuMHANpeIMETa «XUMUS» SBISIOTCS 0a30BbIE KypChl —
«OprannygeckassxuMusi»u«O01assnHeOpraHnIeCKasiXUMUS»,0CHOBHBIMKOMITOHEHT
OM COJICpP)KaHHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa3HAaHUM 10
HEOPraHMYeCcKor XuMUU (C BKIIOYEHHEM 3HAHUHW H3 OOIIeH XUMUH)
Uopranndyeckon xumuu. DopMupoBaHHE HAHHOM CHUCTEMBI 3HAHUM TIPHU
U3YYCHUHITPEIMETA00eCTIeUnBAETBO3MOKHOCTEPACCMOTPEHUSIBCETOMHOT000pa3ust
BEIIECTBHAOCHOBEOO I XITOHATH,3aKOHOBU TEOPUIUXUMHUH.

CrpykTypacoaep:kaHUsKypCOB—
«OpranunueckasxumMusi»u«OO01asnHeopraHnuecKasiXuUMHUsI»CPOPMUPOBaHABIIPOTPa
MMEMOXHUMHHUHA0CHOBECUCTEMHOT OTIOAX0aKIU3YIeHUIOyueOHOrOMaTepraianooyc
JIOBJICHAUCTOPUUECKHOOOCHOBAaHHBIMPA3BUTHEM3HAHUHAOTIPEIETIEHHBIXTEOPETUY
€CKUXYpOBHsX. Tak,BKypCceOpraHn4eCKON XMMHUHBEIIECTBAPACCMATPUBAIOTCIHAY PO
BHEKJIACCUYECKOUTEOPUUCTPOEHUAOPTAaHNYECKUXCOETUHEHU N, aTaK)KEHAYPOBHECTE
PEOXUMUYECKUXUIIEKTPOHHBIXIIPEICTaBIIEHUHOCTpOeHUUBEeCTB. CBeICHUSI0013
y4aeMbIXBKYPCEBEILIECTBAX JTAIOTCS B PA3BUTHHU — OT YIVIEBOAOPOAOB /10 CIOKHBIX
OMONIOTNYECKUAKTUBHBIXCOEAMHEHN . BKypceopraHndecKONXIMUUTIONy9al0Tpa3BU
TiecopMHUpOBaHHBIE  HAa  yYpPOBHE  OCHOBHOTO  oOmiero  oOpa3oBaHUs
MEPBOHAYATLHBICTIPE/ICTABIICHUS O XWMHUYECKOW CBSI3U, KIACCHU(PUKAIMOHHBIX
MpU3HAKax
BEIIIECTB,3aBUCUMOCTUCBOMCTBBEIECTBOTUXCTPOCHHS,0XUMUYECKONPEAKIINH.

[ToaAHOBBIMYTIIOM3pPEHUSABIPEIMETE KX UMUSIH0A30BOTOYPOBHSIPACCMATPUBAET
CSIM3YYCHHBIITHAYPOBHEOCHOBHOT000IIIETO00Pa30BaHUATEOPE THUCCKUITMATEpHAN
(haKTOIOTNYEeCKNECBEICHNUSIOBEIECTBAXUXUMUIECKON peakinu. Tak, B 4aCTHOCTH,
B Kypce «O0mas u
HEOPraHUYECKAIXUMHUSI»00yUaIOIUMCSIIPEOCTaBIAECTCIBO3MOKHOCTHOCO3HATH3H
a4eHUENEePUOANIECKOr03aKOHACO0ETEOPE TUUECKUXUMETO 10JI0TUUECKUXTTOZULIUM



II1y0KEMOHATBUCTOPUYECKOEU3MEHEHNE(PYHKITMHATOr03aKOHa—0TOO00 a0 el
10 OOBSICHSIOLIEN U IPOTHO3UPYIOLIEH.

Enunas cucrtemMa 3HAaHMM O BaXHEMIIMX BEIIESCTBAX, HX COCTaBe,
CTPOCHHMM,CBOMCTBAX W NPUMEHEHHUM, a TaKXKE O XUMHUUYECKUX PEaKIUAX, HX
CYIIHOCTH
M3aKOHOMEPHOCTAXMPOTEKAHUAJONIONHAETCABKYpcax 1 0ul 1 kmaccoBanemeHTaMuco
Jep KaHus, UMEIOITUMUKYJIBTYPOJIOTHYECKUHUTIPUKIIATHOMXapaKTep. DTUZHAHUSCIT
0COOCTBYIOTIIOHUMAHHUIOB3aUMOCBSI3UXUMUUCIPYTUMUHAYKAMU,PACKPBIBAIOTEEPOIT
bBIIO3HABATEILBHOMUIIPAKTUYECKONIEATETLHOCTUYEIOBEKA,CTIOCOOCTBYOTBOCIIUTA
HUIOYBAKCHUSKIIPOIIECCYTBOpPUECTBA B 00JAaCTH TEOPUM U MNPAKTUYECKUX
PUIOKEHU I XUMUH,
MTOMOTaIOTBBITTYCKHUKYOPUEHTHPOBATHCSIBOOIIECTBEHHOMITNYHOCTHO3HAYUMBIXITPO
0yieMax,CBA3aHHBIXCXUMUEH, KpUTUUECKUOCMBICITUBATBUH(POPMAITUIOUTTPUMEHSTHE
EUISIMOTIONTHCHUSI3HAHU M, PEIIICHUS M HTEIIIIEK Ty aJIbHBIXUDKCTIEPUMEHTAJTbHBIX
UCCIIEN0BATEIBCKUX 3ana4.B LETIOM CoJiepKaHue
ydeOHOTronpeaMeTa« X UMHUSI»IaHHOTOYPOBHIN3YYEHUSIOPUESHTUPOBAHOHAG OPMUPO
BaHUEY
00y4aroUXCIMUPOBO33PEHUECCKONOCHOBBLIISITOHUMAHUS (D UITOCOPCKUXUICH, TAKH
XKaK:MaTepruaaibHOEEeIMHCTBOHEOPTAHMYECKOTOMOPTaHMYE€CKOTOMUPA,00yCIIOBIICH
HOCTBCBOWCTBBEILIECTBUXCOCTABOMUCTPOEHNUEM,[103HABAEMOCTHIIPUPOIHBIXSIBIIEHU
HyTéMIKCIIEpUMEHTAUPEIIEHUS TIPOTHBOP YU M EK TYHOBBIMU(AKTAMUUTEOPETUY
€CKUMUIIPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELIEHUU SKOJIOTHYECKHX
npoOsieM, arakke mpodieM COEpeKeHUs SHEPreTUYECKUX PecypcoB, CHIPHS,
CO3JIaHUSI HOBBIXTEXHOJIOTUI UMATEPHUAIIOB.

BrnanepeniennsizagayBoOCIUTaHUS,Pa3BU TUAUCOIIMATN3AIUA 00y YAt XCSTT
PUHATHIEIIPOTPAMMONTIOXUMHUHUIIOAXOABIKOMIPEAEICHUIOCOAEPKAHUSUTIOCTPOECHUS
peIMeTanpeaycMaTpruBaloTGOPMUPOBAHNCYHUBEPCATBHBIXyU€OHBIXIEHCTBUMA, UM
eronMx0a30B0e3HAYCHUE IS PA3TUNIHBIXBU TOBACATEIbHOCTH :PEICHUSTIPOOIEM, IO
MCKa,aHan3ano0paboTku nHGOpMAIINK, HEOOXOMUMBIX JIJISi IPUOOPETEHUS OTBITa
MPAKTUYECKONU UCCIEN0BATEIBCKON 1€ TEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B
MO3HAHUUXUMUHU.

BrpakTukenpeno1aBaHusIXUMHUHIKAKHAYPOBHEOCHOBHOT000IIET000pa30BaH!
g, TakK W Ha  ypOBHE cpemHero  obmiero  oOpa3oBaHWs,  TIpH
ONpeIeICHUUCOIePKATETbHONXapaKTePUCTUKUIIETIEHU3yUCHUSATIPEAMETaHAIIPABIIE
HUEMITEPBOCTETICHHOM3HAYMMOCTUTPAAUITHOHHOTIPU3HAETCI(OPMUPOBAHUEOCHOB
XUMUYECKOW  HAyKM  Kak  oOJacTh  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAaKTUYECKOUAEATETbHOCTA YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM
KYJbTYPBL.
CmeToanuecKONTOYKU3PEHUATAKOMITOAX0KOIIPEICIICHUIOLEICHN3YUEHUSTTPEAME
TasBJISICTCSABIIOJIHEONPABAAHHBIM.



CornacHOTaHHOMTOYKE3PEHUATIIaBHBIMULEIAMUN3YYEHUATIPEAMETA
«XumusinaadazosomyposHe (10—1 1. )saBastoTCst:
e (QOpPMHUPOBAHNECUCTEMBIXUMUUECKUX3HAHUWKAKBXKHEHIIIEHCOCTABIIAIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOMJIEIKAT KIIFOYEBbIE

TIOHSATHS, byHIaMeHTaIbHBIC 3aKOHBI u TEOPUH
XHMUH,0CBOCHUEA3bIKaHAYKH,yCBOCHUEUTIOHUMAHUECYIITHOCTUAOCTYITHBIXO
0600u1eHNI MHPOBO33pPEHUYECKOTOXapaKTepa,03HaKOMIICHHE

CHUCTOPUEHUXPA3BUTUSNCTAHOBIICHUS;

e (QopMHpoBaHHE ¥ pa3BUTHUE TPEACTABICHUM O HAyYHBIX METOJax
MO3HAHUBEIECTBUXUMUYECKUXPEAKITUNA,HEOOXOTUMBIX TSITPUOOPETCHUSY
MEHUMOPUEHTUPOBATHCIBMUPEBEIIECTBUXUMUYECKUXIBICHUN, UMEIOIITUXME
CTOBIIPUPO/IC,BIPAKTUUECKONUTIOBCETHEBHONKU3HH;

e pa3BUTHUE YMEHUN U CIOCOOOB JCATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM
NO0OBSICHEHUEMXUMHYECKOTOIKCIIEPUMEHTA,COOJII0ICHUEMITPABIIIOE30TTacH
oro oOpalleHusICBEIeCTBAMH.

Hapsiny ¢ »TuMm, coaepkarelnbpHasi XapaKTepUCTHKA ILeJied U 3a7ay
U3YUYEHUATPEIMETABIIPOTPAMMENIOXUMUNYTOUHECHAUCKOPPEKTUPOBAHABCOOTBETCTB
WUC HOBBIMHU MPUOPUTETAMHU B CHCTEME CpeHero oduiero oopazoBanus. Ceroaus
BIIPEIOJaBaHUMXUMHUHUBOOIBIIIEHCTEICHUOTAAETCATIPEAIIOUYTCHUETTPAKTHUECKO KO
MITOHEHTECOAEPKAaHUI00 yUCHHS,0pUCHTUPOBAHHONHAIIOATOTOBKY  BBIITYCKHUKA
o01reo06pa3zoBaTebHON OpraHu3alluu, BJIQJICIOIIIETO
HEeHa00pPOM3HAHUM,a(yHKIIMOHATBHOUTPAMOTHOCTBIO, TOECTHCIIOCOOAMUUYMEHHUSM
U aKTUBHOTO TIOJIyYEeHHUsS] 3HAHUW ©W TIPUMEHEHHS HX B  peajlbHOU
KUBHUIIPCIICHUATTPAKTHUCCKH X33, 1a4.

BepsizucatuMnpun3yaeHUUIIpEAMETa« X UM U » IOMUHUAPYIOIIee3HAUEeHUCTIPH
oOpeTarTTaKUEIICITNH 33/1aul,KaK:

aganTanys OOydJaroIuXxcs K YCIOBUSAM JUHAMHUYHO Pa3BHBAIOIIECTOCS
Mupa,HOpMUPOBAHUCHHTEILICKTYIbHOPA3BUTOMITHIHOCTH, TOTOBOHKCAaMOOOPa30B
aHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MNPHUHATHIO TPaMOTHBIXPEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CUTyaIllusAX, CBA3AHHBIX C  BEIIECTBAMU U
HUXIIPUMEHECHHUEM;

dbopMupoBaHNEYO0OYUAIOINXCIKITIOYCBBIXHABBIKOB(KTFOUEBBIXKOMITCTCHITHN )
,AMEIOIMXYHUBEPCATbHOC3HAUCHUEJIAPA3TUIHBIXBUIOBICATEIBHOCTH: PEIICHUS
mpoOJieM, MONCKa, aHam3a u 00paboTKH
nH(popMaM, He0O X0 AUMBIXIIAIPUOO PETEHUSOTIBITAEATSIIBHOCTH,KOTOpas3aHUM
AaeTBAKHOEMECTOBITO3HAHUMXUMHH,aTaKKE JIIIOIIEHKU CIIO3UITHIDKOJIOTMIECKO0e3
OMACHOCTHXAPAKTEPABIUSIHUSIBEIIECTBUXUMUYECKUXITPOIIECCOBHAOPTAHU3MYETIOBE
Kau MPUPOIHYIOCPENY;



Pa3BUTHENO3HABATEIbHBIXUHTEPECOB, MHTEIIEKTYAIbHBIXM TBOPUECKUXCIIOCO
OHOcTell ~ OoOydwaromuxcsi:  CIIOCOOHOCTHM  CaMOCTOATEIBbHO  IPHOOpPETaTh
HOBBIC3HAHUSI [0 XUMHU B COOTBETCTBHM C J>KM3HEHHBIMU MOTPEOHOCTSIMHU,
HCII0JIb30BaTbCOBPEMEHHBIE HMH(DOPMALMOHHBIE TEXHOJOTUU JJIg TOUCKA U
aHanu3a yyeOHOW MHAYYHO-TIONYIAPHONMH(OPMALIMMXUMUYECKOTO COAEPIKAHUS;

dbopmMupoBaHue ¥  pa3BUTHE y OOYYaIOIIMXCS  aCCOLMATHBHOIO U
JIOTUYECKOTOMBIILIEHUS, HaOJII0IaTeIbHOCTH, COOpPaHHOCTH, AKKYPaTHOCTH,
KOTOpbIE
0COOEHHOHEO0X0IMMbI,BUACTHOCTH, TPUIIIAHUPOBAHUUUITPOBEACHUMXUMHUECKOTO
AKCIIEPUMEHTA;

BOCIUTaHUEYOO yUaIOIUXCA YO K IEHHOCTUBIYMaHUCTHYECKOMHATIPABIEHHOC
TUXUMUU,EEBAKHOUPOIUBPEIIEHUUTIIO0ATBHBIXITPOOIEMPALIMOHATBHOTO
IPUPOIOTONIH30BAHUS, MOMOJHEHUS HYHEPTreTUYECKUX pecypcoB
MCOXPaHEHUSTTPUPOTHOTOPABHOBECHS,0CO3HAHUSHEO0X0IUMOCTUOEPEKHOTOOTHO
HICHUSIKITPUPOIEUCBOEMY30POBBI0,ATAKKETPUOOPETEHUSONBITAUCIIONH30BAHUSTIO
JTyYeHHBIX3HAHUUJITIPUHATUATPAMOTHBIXPEIIEHUUBCUTYAITUSX,CBI3aHHBIXCXUMU
YECKUMHU SIBIICHUSIMU.

BydeOHoMmImanecpe 1HEroo0erooopa3oBaHUsIPEeIMET« X UMUI»0a30BOTO
YpOBHS  BXOOUT B  COCTaB  mpeaMeTHOW  oOmactu  «EcrecTBeHHO-
HAyYHBICTIPEIMETHI.

OO6miee yuCiIO 4YacoB, OTBEACHHBIX IJIsi HW3Y4YEHUS XUMHHM, Ha 0a30BOM
ypOBHECpeaHero oliero oopa3zoBaHus, coctaBisieT 68 dacoB: B 10 kimacce — 34
yaca (luacBHenento),B1 1 kinacce—34uaca(l gacBHenemno).



COAEP KAHUEOBYYEHMUSA
10 KVIACC
OPI'AHNYECKAAXUMUA

TeopeTH4eCKHEOCHOBBIOPraHUYECKONXUMHUH

[IpenmeTr opraHnyeckonm XMMHUU: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHUE
BIOJIYYCHHUMHOBBIXBEIIECTBUMATEPUATOB. T€OPUACTPOCHUSIOPTaHUUECKUXCOECTNHE
Hui A. M. DbyriepoBa, €€ OCHOBHblE TOJNOKEHUA. CTPyKTYpHBIE
dbopmynbloprannueckuxBeniecTs. [ 'oMmonorus, uzoMepust. XuMH4eCKasiCBsI3bBOPTraH
WYECKUXCOEMHEHUAX—O0IMHAPHBIEU KPATHBIECBSI3H.

IIpencraBnenue 0 Kjaccudukanuu OpTraHUYECKHUX BEILIECTB.
HomeHnknaTypaoprannieckuxcoeIMHeHU I (CucTeMaTuueckas )JuTpuBHaIbHbICHA3Ba
HUSBAXKHEUIITUXIIPEICTABUTEIICH KIIACCOBOPTaHUYECKHUXBEIIECTB.

DKCIEPUMEHTATbHBIEMETOIBIN3YYEHUSIBEIIECTBUMXITPEBPAILICHU A :03HAKOMIIE
HUecoOpa3llaMHOPTaHMYECKUXBEIIECTBUMAaTepUalaMUHANXOCHOBE, MOJIETTMPOBAHU
€MOJIEKYJIOpTraHUYEeCKUXBEIIECTB,HA0II0IEHUEHOTTUCAHNE JIEMOHCTPAIMOHHBIX
ONBITOB 1O  NPEBPAICHUIO  OPraHMYECKUX  BEIIECTBOPU  HArpeBaHUHU
(nnaBneHue,00yrIMBaHUEN TOPEHHUE).

YriaeBogopoanbl

AJIKaHBI:COCTABUCTPOEHUE,FTOMOJIOTHUECKUIpsIA. MeTaHn I TaH—
POCTEHIINEeNPEICTABUTEINATKAHOB: (PHU3NYECKUEUXUMUYECKUECBOMCTBA(PEAKIINH
3aMEUICHUSAUT OPEHUS ),HAX 0K IEHUEBIIPUPOAE,IOJTyUCHUEUTTPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psil. DTUIIEH U MPONUIEH —
POCTEHIINENPEICTABUTETNATKEHOB: (P3N YECKUENXUMUYECKUECBOMCTBA(PEAKIINH
TUAPUPOBAHMS, TAIIOT€HUPOBAHUS, THIPATALUH,OKUCICHUSUIIOTUMEPU3ALUH ),[TOITY
YEHUEUIIPUMEHEHHUE.

AnkanueHsl:0yranueH-1,3uMeTunoyTaneH-
1,3:cTpoeHune, BAXKHENIIIMEXUMUYECKUE CBOICTBAa (peakiusi MOJUMEPU3ALIUN).
[Tony4yeHrne CUHTETUYECKOTOKAy4YyKaupPE3UHBL.

AJKUHBI: COCTaBHOCOOCHHOCTUCTPOCHUS,TOMOJIOTHUECKUUPSIT. ALIETUIICH
—TPOCTEHIITMITIPEICTABUTENbaIKUHOB:COCTAB,CTPOCHHE, PU3NIECKUCUXUMUYECKHE

CBOMCTBA (peakiuu TUJIPUPOBAHUS, raJ;lor€HUPOBAHUS,
TUpaTallK,TOPEHUS ),[T0OTyYCHUCUTTPUMEHEHHUE.
Apenbl.benzon: COCTaB,CTpOCHUE, (PU3HICCKUe 151

XUMUYECKUECBOUCTBA(PEAKIIMM TaJOTC€HUPOBAHUSI U HUTPOBAHUA), MOJIYyYEHHUE U
IIPUMEHECHHUE.

Tonyon:cocmas,cmpoenue, husuyecKueuxumMuiecKueceotucmea (peakyuueanoeeHupo
BAHUAUHUMPOBAHUSL), NOTYYeHueunpumereHue. TOKCUIHOCTb



apeHoB.[ eHeTHUecKasCBA3bMEK Y YTIIEBOIOPOAAMU, IPUHAJICKAILUMHUKPA3TUYHbI
MKJIaCCaM.

[TpupoaHBIEUCTOYHUKUYTIIEBOA0POAOB. [ [pupoiHbIIra3unony THeIeHE(PTSIHBIE
ra3pl. He T U eé npoucxoxienne.Crnocoosl nepepaboTKu
He(TU:MeperoHka, KpeKUHI (TepMUUECKHM, KaTanuThueckuil ),muponus.l lpogykTeine
pepaboTkn HepTH, HUX NPUMEHEHHE B MPOMBIIUICHHOCTH U B  OBITY.
KamMeHHBIAYT0bUIIPOYKThI €ronepepadoTKH.

DKCNepUMEHTAIbHBIEMETO/IbIN3YYEHUSBEIECTBUUXITPEBPAILICHU M :03HAKOMIT
eHuecoOpa3llaMHUILIaCTMACC,KayYyKOBUPE3UHBI, KOJIIEKIIUU
«HedTte»n«Yroap»,MoaeanpoBaHUEMOJIEKYITYTJIEBOAOPOJOBUT a0 €HOIIPOU3BOIH
BIX,IIPOBEICHUEIPAKTHYECKOM paboTHI: NOJIy4eHHe ATUJICHAH
U3Y4YEHUEETOCBOUCTB.

PacuérHnie3agaun.

BrruncnenusinoypaBHEeHUIOXUMUAYECKOHpeaKkInu(Macchl,00bEMa, KOJTMYECTBA

UCXOJTHOTO BEIECTBA WJM TPOJAYKTA PEAKIMH IO H3BECTHBIM Macce,00hEMY,
KOJIMYECTBYOTHOTOU3UCXOTHBIXBEIECTBHIIMIIPOTYKTOBPEAKITNN ).
Kucaopoaconep:xkammueopranniecKuecoe1uHeHUst
[IpenenpHBICOTHOATOMHBICCTTUPTHL. M ETaHOIMATAHO .CTPOCHUE, PU3NUecKue
UXUMUYECKHECBONCTBA(PEAKINHCAKTUBHBIMUMETAINIAMH,[aJIOT€HOBOI0POIaMH, IO
peHue),mpuMeHeHne. BoagopoaHbIeCBI3UME K TIyMOJIEKYIaMUCITUPTOB.
JlelicTBeMETaHOIauATaHOIaHAOPTaHU3MYEJIOBEKA.
MHOT0aTOMHBIECTIUPTHL. D THIICHIIMKOJIBUT TUIEPUH :CTPOEHUE, QU3NUECKUEN
XUMUYECKUECBOKCTBA(B3aUMOAECTBUECOIIEIIOYHBIMUMETAJIIaMHU, Kau€CTBEHHASIPE
aKIMsgHa MHOTOaTOMHbIeCTIUPTHI).JlelicTBUeHaopranu3M 4YesnoBeka.lIpumenenue
[JIMLEPUHANI TUIIEHTIIMKOJIS.
DEeHOT:CTPOCHHE MOJICKYJIbI, (U3UYECKHE M XHMHUYECKHE CBOMCTBA.
Tokcuunoctbenona.llpumenennedenona.
Anbaerunasivikemonsl. DopManbAeTul, alleTalbIeTUI:CTpOeHUE, DU3NIEeCKUEe U
XUMHYECKHE CBOMCTBA (peakuuu OKHCJIEHUSA u
BOCCTaHOBIICHH S, KaU€CTBEHHBIEPEAKIINH ),[TOJTyYeHUEU TPUMEHEHHUE.
OnHOOCHOBHBICTIPEIETHHBIEKAPOOHOBBIEKUCIOTH. MypaBbUHASIHYKCY CHAs
KHUCIIOTBI: CTpOeHHE, (U3NUECKIEe U XUMUYECKHUE CBOWMCTBA (CBOMCTBA,00ITHE IS
KJIacca KHCIIOT, peakius dTepudukanum), morydeHne u npuMenenne. CTeapuHoBas
U OJIEMHOBAs KHUCJIOTHl KakK MPEICTAaBUTEIN BBICIIUX KapOOHOBBIXKUCIOT.Mblia
KaKCOJIMBBICIIUXKaPOOHOBBIXKUCIOT,MXMOIOIIEE IEHCTBUE.
CrnoxxHbIedHUPBHIKAKITPON3BOTHBICKAPOOHOBBIXKUCIIOT. I HAPOTU3CIOKHBIX
3¢ UpoB. Kupsr. I'maponus YKAPOB. [Ipumenenue YKHAPOB.
buosiornueckasiposibkupoB.



VYT1eBOIbI:COCTAB,KIACCU(PUKALUAYTIIEBOI0B(MOHO-,TU-UIIOJIUCAXAPUIBI).

I'moko3a — IIPOCTEUILIN I MOHOCAaXapunu: 0COOEHHOCTH
CTPOEHUSAMOJIEKYJIbI, PU3NUECKUENXUMUUECKUECBONCTBA(B3aMMOIECTBUECTUIPOK
CUJIOM menu(Il), OKHCIICHUE aMMHUAYHBIM pacTBOpOM oKkcHuaa

cepeodpa(l),BoccTanoBieHNE,0p0KEHUETITIOKO3BI ),HAX0K ICHUEBIIPUPOIE, TPUMEHE
Hue,0uonornyeckaspoiib.orocunres. OpyKTOo3aKaK U30MEPTIIOKO3HI.

Kpaxman u nemmono3a kak npupoiHbie mnonaumepbl. CTpoeHue Kpaxmalia
ULEIUTI0103b1. DU3NYECKUeUXUMUYECKUECBOMCTBaKpaxMaia(TuIpoJin3,KaueCTBEHH
asipeaKIUsICUOIOM).

DKCIEePUMEHTAIbHBIEMETOIBIN3yUCHHUSIBEIICCTBUUXITPEBPAIIICHU A :IIPOBEICH
ue,Ha0II0/ICHUE O CAaHUEIEMOHCTPAIMOHHBIXOTIBITOB :TOPEHUECTTUPTOB,KaueCTBE
HHBIEPEAKIIMMOTHOATOMHBIX
cniupToB(oKucaeHuesITanonaokcuaoMmmeu(11)),MHOroaTOMHBIXCITUPTOB(B3aUMO/IE
nctBuernuuepunacruapokcuaom meau(ll)), anpaerugoB (oOKucIeHHE aMMHAYHBIM
pacTBOpOM
okcunacepeopa(l)uruapoxcunommenn(Il),B3anmoaeiicTBUEKpaxManacuo10M),Ipo
BEJICHUETIPAKTUYECKOUPAOOTHI:CBOMCTBAPACTBOPAYKCYCHONKHUCIIOTHI.

PacuétHnie3agaun.

BrruncnenusinoypaBHEHUIOXUMUYECKOHpeaknu(Macchl,00bEMa, KOIMIeCTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce,00bEMY,
KOJIMYECTBYOJHOTOM3UCXOIHBIXBEIIECTBUIIUIIPOAYKTOBPEAKIIUN ).

AzoTcoaepxkaeopraHn4eCKUeCoeIMHEHMS.

AMUHOKHUCTOTHI KaKk aM(OTepHble opraHudeckue coeanHeHus. Puznyeckuen
XUMUYECKUE CBOMCTBA AMHUHOKHUCIIOT (Ha npuMepe TJIMIAHA).
buonornueckoe3snaueHneaMUHOKUCIOT. L lenrTuabl.

benkukaknprupoIHbIEBEICOKOMOJNEKYIsIpHbIecoeAnHe Hus. [ lepBruyHas, BTopuy
HASTUTPETUUHAACTPYKTYpaOEIKOB. X UMUYECKHECBOMCTBAOCIKOB TUIPOIIU3,ICHATYP
aIus,KaueCTBEHHBICPEAKITUU HAOCITIKH.

DKCIEPUMEHTAIbHBIEMETOIbIN3yYCHUSABEILIECTBUUXITPEBPALIICHU 1 :HAOIIOA€H
M€ MW OINHCAaHWE JIEMOHCTPALMOHHBIX  ONBITOB: J€HAaTypauus OEJIKOB
MIpUHArPEBAHUU, IBETHBIEPEAKITUUOEITKOB.

BbicokoMoOJIeKY/ISIPHBbIECOEeIMHEHU

OCHOBHbIE  TIOHATHUS ~ XUMHHM  BBICOKOMOJIEKYJISIDHBIX  COEAUHEHUM:
MOHOMEP,TOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALNUH, CPEIHSS
MoekyisipHasiMacca. OCHOBHBIEMETOIBICUHTE3aBbICOKOMOJIEK YIS PHBIXCOETMHEHU
H—TOJIMMEPU3 AU UTIONMKOHICHCALIHS.

DKCIEPUMEHTAIbHBIEMETOIBIN3YyUCHHSIBEIIECTBUUXITPEBPAIICHU I :03HAKOMJIE
HUE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,Kay4yKOB.

MeXnpeaMeTHBIECBA3H.



PeanuzanusamexnpeMeTHBIXCBA3ENUIIPUN3yYEHUUOPTraHUYECKOUXUMUNB
10xnacceocyniecTBIAETCAYEPE3UCIIONB30BAHUEKAKOOITNXECTECTBEHHO ~-HAYYHbIX
MOHSTHH, TaK u MOHSTHH, ABIIAIOIIMXCS CUCTEMHBIMU TUISL
OTJEIbHBIXITPEAMETOBECTECTBEHHO-HAYYHOT OLTUKJIA.

OOmuMe ecTecTBEHHO-HAay4YHble TIOHATHS: SBJICHUE, Hay4dHbId (akT,
IUI0TE3a,3aK0H, TEOpHsl, aHalIM3, CHHTE3, KiIacCUPUKalusi, NEePUOIUYHOCTD,
Ha0JII0IeHUE, U3MEPEHNE,IKCIIEPUMEHT, MOJIEINPOBAHNE.

du3znka:mMaTepusi,>Heprusi,Macca,aToM,3JIEKTPOH,MOJIEKYJIa, Y HEPreTUYECKUINY
POBEHb,BEILIECTBO, TENO0,00BEM,arpeEraTHOECOCTOS HUEBEIIECTBA, (PU3NUECKUEBETNYU
HBI U €IUHULBINXU3MEPEHHUS.

buonorus:knerka,opranusm,onocpepa,00MeHBEIIECTBBOPraHU3ME, (POTOCUHT
€3,010JI0rMYeCKHaKTUBHBIEBEECTBA(OCIKH,yTIeBOIbI, KUPbI,PEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAaeMbIe,
TOILJIMBO,PECYPCHI.

TexHoNorus :MUIIEBBIETPOYKTHI,0CHOBBIPAIIMOHATLHOT OITU TAHUS,MOIOIIIHE
CpelCTBa, JIGKApCTBEHHbIE M  KOCMETMYECKHE  Ipenaparbl, MaTepHuaibl
U3HUCKYCCTBEHHBIXMCUHTETUYECKUXBOJIOKOH.

11KJIACC
OBINAANHEOPTAHUYECKAAXNUMUA

TeopeTnyecKkneOCHOBBIXUMHH
XUMHUYECKUMAIEeMEeHT. AToM. Sl ipoaToMa, n30TOIBL. DJIEKTPOHHAsI000I04Ka.
DHepreTuyeckue ypOBHH, MOAYPOBHU. ATOMHBIE opOWTaiH, S-, P-, O-3J€MEHTHI.
OcobenHnocTu pacripeiencHus AJIEKTPOHOB OOpOUTAIIAM B
aTOMAaxdJIEMEHTOBIEPBBIXUETHIPEXIIEPUOI0B. DIIEKTPOHHAS KOH(DUTYpaIHSIaTOMOB.

[lepuoguueckuit 3akoH u llepuoguueckas cucremMa  XUMHUYECKHX
sanemenToB/]. . MenneneeBa. CBsi3b nepuoanveckoro 3akona u llepuonnueckoit
cucTeMbIxuMHudeckux 3meMeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOM TeOpUEH
CTPOEHUSAATOMOB. 3aKOHOMEPHOCTUI3MEHEHUSICBOMCTBXUMHYECKUXDTIEMEHTOBHU 00
Pa3yeMbIXUMUIIPOCTHIXUCIOKHBIXBEIIECTBIOTPyIIaAMUTIEPHO1aM. 3HaY€HUETIEPUO
JUYECKOr0 3aKOHABPa3BUTUHUHAYKHU.

CrpoenueBeniecTBa. XUMUYECKASICBSI3b. BUIbIXUMUYECKONCBA3H(KOBaJIEHTHA
a HEToJsIpHas u noJisipHasi, MOHHAs, MEeTaJITNYECKast).
MexaHn3mMb100pa30BaHUAKOBAJIEH THOMXUMUUECKONCBA3M(OOMEHHBIMMAOHOPHO-
akuenTopHblit). BogopoaHascsszb. BaleHTHOCTB. DIeKTpooTprIaTEIbHOCT. CTene
HbOKUCJIEHUS. IOHBI:KATHOHBI HAHUOHBI.



BeniectBaMoneKyIsIpHOr OMHEMOJIEKYIAPHOTOCTPOCHUS. 3AKOHITOCTOSIHCTBA
cocTaBa BEILIECTBA. Turmnbl KPUCTAJUIMYECKUX PELIETOK.
3aBUCHMOCTBCBOMCTBABEIECTBOTTUIIAKPUCTAIIINYECKOUPEIIETKH.

[Tonatueonucnepcupixcucremax. ICTUHHBIE HKOJIOWIHBIEPACTBOPHI.
MaccoBas1oJIIBEIECTBABPACTBOPE.

KnaccuduxanusaeoprannyeckuxcoeiuneHnii. HomeHnknatypaneopraHu4ecku
xBellecTB. [ eHeTnYeCcKasCBA3bHEOPTraHMYECKUXBEILIECTB, MPUHAIJICKAITUXKPA3IUY
HBIMKJIACCaM.

Xumnueckaspeaxiys. KinaccupukanussxumuueckuxpeakiniiBHEOPraHUIECKO
I U OpraHnYeCKOMXMMHU. 3aKOH COXPAHEHHUSI MaCChl BEUIECTB,3aKOHCOXPAHEHUS
UIIPEBPAIICHUS YSHEPTUUTIPUXUMUYECKUXPEAKIUSX.

CkopocTh  peaknuu, €€ 3aBUCMMOCTh OT  pa3JIMYHBIX  (PAKTOPOB.
O6patumbiepeakinu. XuMmuueckoepaBHoBecre. DakTOPbI, BIUSIONIUEHACOCTOSHUEX
nmuyeckoropaBHoBecus. [ [punuun Jlelllatenbe.

OnekTponutuyeckas aucconuaius. CuibHbe U CclIa0ble DAJIEKTPOJIMTHI.
CpenaBoHBIXPaCTBOPOBBEIIECTB:KUCIIAS, HEUTPAJIbHAS, 1IEJIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEILHBIEPEAKIINH.

DKCMEPUMEHTATbHBIEMETOIBIN3YYECHUBEIIECTBUUXITPEBPAILICHU I IEMOHCTPA
must  tabmun  «llepuogudeckass  cucteMa  XMMHUYECKHUX — dJeMeHTOB [
N.MenpeneeBay,n3ydyeHuEMOIeIEHKPUCTAITNUYECKUXPEIIETOK, HAOII0IEHUEUOTTHC
aHWe  JIEMOHCTPAIIMOHHBIX W JIaOOpPAaTOpPHBIX  OMBITOB  (pa3joKeHue
NEPOKCUIABOAOPOJAa B TMPUCYTCTBUM KaTalau3aTropa, OIPEIEJICHUE Cpemsbl
pacTBOpOB
BEIIECTBCIIOMOIIbIOYHUBEPCATLHOTOMHINKATOPA,PEAKIIMMMOHHOT000MEHA ), IPOBE
JeHWe  TMpaKTHYeCKoW  paboTel  «BnmsHue  pa3nuuHplx  (HAKTOpOB  Ha
CKOPOCTBXUMHUYECKOU peaKum.

Pacuéruniezagaun.

PacuérpinoypaBHEHUSIMXUMUYECKUXPEAKI U, BTOMUHCIETEPMOXUMHUUECKUED
aCY€ThI,PaCYETHICUCIIOIB30BAaHUEMIIOHATUSA «MACCOBASIIOJIBEILIECTBAY.

Heopranunueckasixumus

Hewmeranner.IlonoxennenemeramiosellepnoanyeckomcucTeMeXuMUYECKUX
3JIEMEHTOB . . Menneneesa 151 0COOEHHOCTH CTPOECHHUS
aToMOB.PU3MYECKUECBONCTBAHEMETAIIIOB. AJINTIOTPONHUSIHEMETAIIIIOB(HATPUMEPEKHU
ciopoaa,cepsl pochopanyrieposa).

XHUMHUYECKHE CBOMCTBA Ba)XHEWIIMX HEMETAIOB (TajJOreHOB, CEPBI,
azoTa,pocdopa,yraepogankpeMHUs )UUXCOESTMHEHUI(OKCHIOB,KHCIIOPOICOIepKA
HIUXKUACIIOT,BOAOPOAHBIXCOESTUHEHUH).

[IprMeHEeHNEBAXKHEUIITNXHEMETAINIOBUMXCOCTUHEHU.



Meramnel.  Ilonmoxenume  mertamnoB B llepuomuueckot — cucreme
xumuueckuxaneMeHToB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX
obonouekaToMoB MeTamoB. OOmue ¢uiznueckue CBoWcTBA MeTaioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN PSIAHANPSHKEHUUMETAIIIOB.

XHUMHUYECKUECBONCTBABAKHEHUIITUXMETAIUIOB(HATPUM, KA, KaTbIIU i, Mar HAM
,AJTIOMUHUM, [TTHK, XPOM,)KEJI€30,ME/b )UUXCOCTUHEHHU.

OO6mue crnocoObl MoiayyeHus: MeTawioB. llpuMeHeHHe MeTayuioB B OBITY
WUTEXHUKE.

DKCMEPUMEHTAIBHBIEMETOIbIN3YYEHUSIBEILIECTBUMXITPEBPAILICHU 1 : N3y UEHUEK
OJIIEKIMU«MeTauIbIMCILIaBbI»,00pa3Ii0B
HEMETAJIJIOB,PEIICHUEIKCTIEPUMEHTATBbHBIX3a/1a4, HA0TH0/ICHUCUOTTUCAHUEIEMOHCT
PallMOHHBIXMIA00PATOPHBIX OMBITOB (B3aMMOACHCTBUE TUIIPOKCUJIA AIFOMUHUS C
PacTBOPaAMUKHUCIIOTHUIIIECIIOUEH, KaueCTBEHHBIE PEAKIIMMHAKATHOHBIMETAILIIOB).

PacuétHniezagaun.

Pacuéter  Maccel BemecTBa WM 00bEMa Ta30B 10  U3BECTHOMY
KOJIMYECTBYBEIIECTBA,MACCEHMINO0BEM YO THOTON3YYACTBY IO XBPEAKIIMMBEIISCTB
,pacuétbel Macchl (00BEMA, KOJMYECTBA BEIIECTBA) IMPOAYKTOB pEaKIUH, €CIu
OJTHOM3BENIECTB UMEET MPUMECH.

XUMHUAUKUZHb

Ponp xumum B oOecreuyeHUH SKOJOTHYECKOM, DHEPreTHYEeCKOor |
MUIIeBO0€30MaCHOCTH, Pa3BUTUUMETUIIMHBL. [ IOHSITHEOHAYYHBIXMETO1aXTO3HAHU
SBEILIECTBUXUMHUYECKUXPEAKIUH.

[IpencraBiennss00001MXHAYYHBIXITPUHITMTIAXTTPOMBIIILIEHHOT OOy Ye HUSIBA
JKHEHIITNXBEIIECTB.

YenoBeKBMUPEBEIIECTBUMATEPUAIIOB : BAXKHEUILIMECTPOUTEIbHBIEMATEPUAIIBL,
KOHCTPYKLIHOHHBIEMATEPHUAIIBL, KPACKH,CTEKIIO, KEPAMUKA,MATEPUAJIBI JUISL
ANEKTPOHUKH, HAHOMATEPHAJIbl, OPTAaHNYECKUE U MUHEPATLHBICYI00pEHHUS.

XUMUAU3I0POBbEYEIOBEKA  IPABUIIAUCTIONB30BAHUAIIEKAPCTBEHHBIXIIPENIAPAT
OB,TTPaBUJIA0E30MaCHOT OMCITOJIH30BAHUATIPENIAPATOBOBI TOBOMXUMHUHBIIOBCETHEBHO
VKU3HU.

MeXnpeaMeTHBIECBA3H.

PeanuzanusimexnpeMeTHBIXCBSI3EUTTPUN3YYEHUNOOIIIEHHEO PraHnYeCKOM
XUMUHU B 11 KJ1acce OCYLIECTBISAETCS yepes HCTIOJIb30BAHUE
KaKOOIUXECTECTBEHHO-

HAYYHBIXTTOHSTUNA, TAKUTTOHS TH, ABJIS IO XCACUCTEMHBIMUISIOTACTbHBIXITPEIMET
OBECTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue eCTEeCTBCHHO-HAYYHBIC TIOHATHS: HAay4dHbIH (akT, THIIOTE3a,
3aKOH,T€OpHUsl,aHaJIN3,CUHTE3,KIacCU(P UKL, IEPUOTUIHOCTh, HA0II0ICHUE,DKCTIE
PUMEHT,MOJICJIMPOBAHUE, U3MEPCHUE, IBJICHHUE.



dusnka: marepus, SHEPIrUsA, Macca, aToOM, JJEKTPOH, IIPOTOH, HEUTPOH,
WOH,U30TOM, PaAuOaKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKU YPOBEHb, BEIIECTBO,
T€N0,00bEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3NUYECKUE BEITUYUHBI U €TMHUIIBI
HUXU3MEPEHUS,CKOPOCTD.

buonorus:kierka,opranu3m,dkocuctemMa,onochepa,Mmakpo-
MMHKPOIJIEMEHThI, BATAMUHBI,00MEH BEIIECTBBOPTAHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJBI, TOJIE3HBIE HCKOIMAEMBbIE,
TOTUIMBO,PECYPCHI.

TexHonorus: XUMUYECKAS MPOMBIIIJIEHHOCTD, METAJLTYPTHs,
IPOU3BOICTBOCTPOUTEIBHBIXMATEPHUATIOB,CEIILCKOX03SIHCTBEHHOSIPOU3BOICTBO, I
UIIEBASTIPOMBIITIEHHOCTh, (D apMaIlleBTUYECKASTIPOMBIILICHHOCTh, IPOU3BOACTBOKO
CMETUYECKUXITPENAPATOB, TPOU3BOICTBOKOHCTPYKIIMOHHBIXMATEPHUAIOB,3JIEKTPOH
HasIIPOMBIILIEHHOCTb, HAHOTEXHOJIOT U U.



IINTAHUPYEMBIEPE3YIJIbTATBIOCBOEHUAIIPOI PAMMBIIIOXUMUNHA
BA3OBOMYPOBHECPEJHEI'O OBHIEI'O OGPA3OBAHIA

JIMYHOCTHBIEPE3YJIBTATHI

OI'OCCOOycTaHaBIMBACTTPEOOBAHUSIKPE3YIHTATAMOCBOCHUSI00 Y HaIOIUMHU
CAMPOrpaMMCpeIHEr00011eroo0pa3oBaHusA(JIMYHOCTHBIM,METANIPEIMETHBIMHUIIPE
MeTHBIM ). HaydHO-MeToAn4ecKOMOCHOBOMAISIpa3paboTKU IJIAHUPYEMBIX
pe3yJIbTaToOB OCBOCHHS IIporpaMm CpesHero o011eroodopa3oBaHus
SBJISICTCSICUCTEMHO-AEATEIILHOCTHBIA MOXOL.

BcootBercTBUHCCHCTEMHO-
NEATENIbHOCTHBIMIIOAX0IOMBCTPYKTYPEINYHOCTHBIXPE3YJIbTATOBOCBOCHUAIIPEAME
Ta«XUMUS»HAYPOBHECPETHETO00IEr000pa30BaHUSIBbIIEICHBI
CJIEAYIOLIAECOCTABIISAIOIINE:

0CO3HAHUEO0 yIAFOIITUMUCIPOCCUIUCKOUTPAXKTaHCKOUUICHTHIHOCTH—
FOTOBHOCTUKCAMOPA3BUTHIO,CAMOCTOSTEIbHOCTUMCAMOOIIPEAECIICHUIO;

HAJIMYMEMOTUBALIMUKOO yUEHHUIO;

[[EJICHANPABICHHOE Ppa3BUTHE BHYTPEHHUX YOEXKJACHUM JMYHOCTH Ha
OCHOBEKJIFOUYEBBIXIIEHHOCTEHMUCTOPUYECKUXTPAIULINNO0Aa30BOHHAYKUXUMUY;

TOTOBHOCTBUCIIOCOOHOCTHOO yHAOIIMXCAPYKOBOICTBOBATHCSIBCBOCHIEATEIbH
OCTULIEHHOCTHO-
CMBICIIOBBIMUYCTaHOBKaMU,TPUCYITUMHUIIETIOCTHONCUCTEMEXUMUYECKOT000pa3oBa
HUS,

HAJIM4YME TIPABOCO3HAHHUS DKOJOTHMYECKOW KyJIbTyphl M  CIHOCOOHOCTH
CTaBUTBLIEIIN UCTPOUTHKU3HEHHBICIUIAHBI.

JIMYHOCTHBIEPE3YIBTATBIOCBOCHUAIPEAMETAKXUMUAN JOCTUTAFOTCABEIUHCTB
€y4eOHOMMBOCTIMTATENbHONACATEIIBHOCTUBCOOTBE TCTBUNCTYMAHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTIMUUHI€ATIaAMUPOCCUIICKOTOTpaskJaHCKOT000I11eCTBA, TPUHATHIMUBOOIIIEC
TBEHOPMaMHUHUIIPAaBUIAMHUIIOBEIEHHUS,CIOCOOCTBYIOIIMMHUIIPOIIECCAMCAMOIIO3HAHUS
,CAMOPA3BUTHSMHPABCTBEHHOTOCTAHOBICHUSUIMYHOCTHOO yHaIOIIIUXCSL.

JINYHOCTHBIEPE3YNbTATHIOCBOCHUANPEIMETAK X UMUS» OTPAKAIOTCHOPMHUPOBA
HHOCTBOMBITAIIO3HABATEIbHOMUITPAKTHYECKON1EATEeTIbHOCTHOO yUaIOLTUXCS o
peanu3anuy OpUHATHIX B OOLIECTBE HEHHOCTEM, B TOM YHUCJIE BUACTH:

1) rpa:kIaHCKOTOBOCTIMTAHUS

OCO3HAHMS  OOy4arOU[MMHUCS  CBOMX  KOHCTUTYLHMOHHBIX  NpaB U
00513aHHOCTEH, yBaXKCHUAK3aKOHYH MPABOMOPSIAKY;

IIPEACTABICHASIOCONNAIBHBIXHOPMAXHUITPABUIIAXMEKINYHOCTHBIXOTHOIIIEHU I
B KOJIJIEKTHUBE;



TOTOBHOCTHKCOBMECTHONTBOPUYECKONIEATEIbHOCTUIIPUCO3TAHUNYIEOHBIX
MIPOEKTOB, penieHuun y4eOHBIX u IMO3HABATEILHBIX 3aj1a4,
BBITIOJTHEHUUXUMHUUECKUXIKCTIEPUMEHTOB;

CIOCOOHOCTUTIOHUMATHUIIPUHUMATBMOTHUBBI, HAMEPEHUS,JIOTUKYUAPTYMEHTBI
JIPYTUXIIPUAHATIN3€E PA3IMUYHBIXBUIOBYUCOHONIEATEIbHOCTH;

2) NIaTPHOTHYECKOTOBOCTIMTAHMSA

[IEHHOCTHOTOOTHOIIEHUSAKUCTOPUIECKOMYHHAYYHOM YHACTIEUIO0TEUECTBEHH
OHMXUMMUH;

YBaKEHUSKIIPOIECCYTBOPUYECTBABOOIACTUTCOPUUUTIPAKTUIECKOTOTIPUMEHEH
usl XHUMUH, OCO3HAHHUS TOTO, YTO JIOCTYKEHHUS HayKH eCThb
Pe3YIABTATIIIUTETLHBIXHAOIIOACHU N, KPOTIO TIMBBIXOKCIIEPUMEHTATbHBIXIIOUCKOB, IT
OCTOSTHHOTOTPY/1ay4EHBIXUTTPAKTUKOB,;

WHTEPECANTIO3HABATEIbHBIXMOTHBOBBITOTY UCHUMUTIOCIICTYIOIIIEMaHaTH3¢e
uH(OpPMAIINK O TTEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOUMXUMMUH;

3) IYXOBHO-HPABCTBEHHOTOBOCITUTAHUSI:

HPaBCTBEHHOTOCO3HAHUS, 3 TUYECKOTOMIOBEICHHUSI;

CIIOCOOHOCTH  OIICHWBAaTh  CHUTYallMM, CBSI3aHHBIE C  XUMHUYECKUMH
SBJICHUSIMU, TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPAIHHO-
HPaBCTBEHHBICHOPMBI UIICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE M TIOCTYNKH CBOMX TOBapHUILCH
CIIO3UIIMIHPABCTBEHHBIXUITPABOBEIXHOPMUOCO3HAHUEITOCIICACTBUMAITUXITOCTYITKOB

4) GpopMHPOBAHUAKYJILTYPBHI3IOPOBbHA:

MOHUMAaHHUSIIICHHOCTEN310pOBOTON0€30acHOr000pa3aKu3HU, HE0OX0ITUMOCT
u OTBETCTBEHHOI'O OTHOIIICHUSA K COOCTBEHHOMY buznIecKoMmy
UTICUXUYECKOMY310POBbIO;

COOJTIOICHUSATIPABIIIO30ITACHOT 000 PAIIICHUSCBEIIECTBAMUBOBITY,TOBCETHEB
HOW JKU3HU UBTPYIOBONIEIATEIBHOCTH;

MOHUMAaHHUSIIICHHOCTUITPABIIIMHIMBH YT HOTOUKOJIJIEKTUBHOT00€3011aCHOT O
MOBEICHUSBCUTYAITUAX, yTPOKAIOIINX310POBbIOMKU3HUITIOICH;

OCO3HAHHUS TIOCJICJICTBHI u HETIPUSATHUS BPEIHBIX IIPUBBIYCK
(yrmoTpeOaeHUAaIKOT 0I5, HAPKOTUKOB, KYPEHHS )

5) TPy/10BOTOBOCTINTAHHUSA:

KOMMYHHUKATUBHOMKOMIIETEHTHOCTUBYUYE0HO-
HCCIIeI0BATEIhCKONUIEATETHHOCTH,00111€CTBEHHOIIOIE3HOM, TBOPUECKONUAPYTXBH
NaXICATCIbHOCTH;

YCTaHOBKMHAAKTHBHOCYYaCTUEBPEIICHUUITPAKTHUECKHUX3aJauCOIMaIbHOTHA
MPaBJIEHHOCTU (BPaMKaXCBOETO KJIacca,lIKOJIbl);



MHTEpeca K MPaKTHUYECKOMY HU3YUYEHUIO MpodeccHil pa3inudHoro poja, B
TOMYHCJIE HAOCHOBEIIPUMEHEHUS MTPEAMETHBIX3HAHUM 110 XUMHUU;

yBaXEHUSI K Tpydy, JIOAAM Tpyda U pe3yibTaTaM  TPYJIOBOU

NEeATEeNIbHOCTH ;TOTOBHOCTUKOCO3HAHHOMYBBIOOPYUHAUBUYTLHOUTPACKTOP

uu
oOpazoBanus,OyayiennpodeccunupeanTn3auuco0CTBEHHBI X KU3HEHHBIXIIAHOB C
y4€TOM JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XUMHUHU, HMHTEPECOB
UIOTpeOHOCTEH 00111eCTBA;

6) PKOJIOrHYE€CKOTOBOCITUTAHMSA

AKOJIOTUUECKHUIIETIeCO00pa3HOT OO THOIICHUSKIIPUPOIE, KAKUCTOUYHUKYCYIIIECT
BOBaHUSKU3HUHA3EMJIC;

MOHUMAHUSTIIO0ATHLHOTOXaPAKTEPAIKOIOT MYECKUXITPOOIIEM, BIUSTHUSIIKOHOM
WYECKUXITPOIECCOBHACOCTOSIHUETTPUPOTHOUUCOIIMATIBHOUCPEIBI;

0CO3HAHUSHEOOXOAUMOCTUHCIIONB30BAHUSTIOCTHKCHUM X UMU NI PEIIICHUSIB
OTPOCOBPALIMOHATIBHOTO MPUPOIOTIONIH30BAHHS;

AKTUBHOTOHETIPUSITUS IEHCTBUHN, TPUHOCAIITUXBPEAOKPYKAOIIECHTTPUPOTHONC
pele,yMEHUATPOTHO3UPOBATHHEOIArONPHUA THEIEAKOIOTUUECKUETIOCTIEICTBUS
peANPUHUMAECMBIXICHCTBUIN UIIPEIOTBPAIIATHHX;

HaJU4Us  Pa3BUTOrO  DKOJOTMYECKOTO  MBIIUICHHS,  3KOJIOTHYECKOU
KYJbTYPbI,0NBITAAEATENIbHOCTUIKOIOT HUECKONHAIIPABICHHOCTH, YMEHUSI PYKOBO/IC
TBOBAThCS UMHU B MO3HABATEIbHOM, KOMMYHHUKaTUBHOMN U
COLIMATIbHONUTIPAKTUKE,CTIOCOOHOCTUNYMEHUSAAKTUBHOIIPOTUBOCTOATHHIE0JIOT UUXE
Mo oouu;

7) HEeHHOCTHHAYYHOT OTIO3HAHHSI:

c(hOpMHPOBAHHOCTUMHUPOBO33PEHUS,COOTBETCTBYIONIETOCOBPEMEHHOMYYPOB
HIOPa3BUTHSIHAYKH MOOIIECTBEHHON NIPAKTUKH;

NOHUMAaHUACTEUPUKUXUMHUUKAKHAYKH,0CO3HAHUAEEPOTUBHOPMUPOBAHUHD
alMOHAJIbHOTOHAYYHOT OMBILIIEHUS,CO3IaHUULETIOCTHOT OITPEACTABICHUS 00
OKpY)KalolmeM MHpe Kak O  €IUHCTBE  MNpPUPOAbl M YEJIOBEKa,
BIIO3HAHUHTIPUPOTHBIX3aKOHOMEPHOCTEHUPEIICHUUTIPOOIEMCOXPAHCHHUSTTPUPOTH
Oro paBHOBECHS;

yOEXKIEHHOCTHBOCOO0M3HAYMMOCTHUXUMUHIVIICOBPEMEHHON TN BIITH3AIIHH :BE
€ryMaHHCTUYECKONHANPABICHHOCTUMBAKHONPOIMBCO3JaHUU HOBOU 0a3bl
MaTepUATBbHON KYJIbTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEMYCTOMYUBOTO PA3BUTHS
YeJI0BEYECTBA — CBIPBEBOM, SHEPreTHUYECKOH, MALLIEBON
MOKOJIOTUIECKOMO€30MacHOCTH, Bpa3BUTHUMETUITNHBI,00€CTICYCHIIY CTIOBUI Y CTICTIT
HOTOTPYAANIKOJIOTHIECKUKOM(DOPTHOMKU3HUKAKIOTOUIICHA00IECTBA;

€CTECTBEHHO-
HayYHOUTPaMOTHOCTHU:MIOHUMAHUACYIIHOCTUMETOIOBIIO3HAHUS, UCTIONb3yEMBbIXBEC
TECTBEHHBIXHAYKaX,CITIOCOOHOCTUUCTIOIB30BATh



MoJly4aeMble 3HaHUS Uil aHaiu3a U OOBSCHEHHUS SIBICHHI OKpPYXAIOLIEro MHpa
UIIPOUCXOAIINX B HEM M3MEHEHUH, yMEHUs JejaaTh 00OCHOBAaHHbBIE 3aKIIOUEHUS
HA0CHOBEHAYYHBIX(DAKTOBUUMEIOILUXCSJAHHBIXCLEBIONOTYYEHUAJOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTUCAMOCTOSI TEIbHOUCTIONB30BATbXUMUYECKUE3HAHUS JISIPEILICHUS
poOJIEMB PEATbHBIXKU3HEHHBIXCUTYAITUSX;
MHTEPECAKIIO3HAHUIOUHCCIIEI0BATEIbCKOMIEATEIBHOCTH;
TOTOBHOCTHHCIIOCOOHOCTUKHEPEPHIBHOMYOOPa30BaHUIONCAaMOOOPA30BaHUIO
,KaKTUBHOM YTIOJTYY€HUIOHOBBIX3HAHUHTTOXUMUHUBCOOTBETCTBU U
CKU3HECHHBIMUTIOTPEOHOCTIIMU;
UHTEpECA K 0COOEHHOCTAM TpyJa B Pa3IM4YHBIX cdepax
npodeccuoHaIbHOUIEATETbHOCTH.
METAINIPEAMETHBIEPE3YJIbTATDBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHMSI Y4YeOHOro mnpeamera «XUMUs»
HaypOBHECPEIHETO 00I1ero00pa30BaHUABKIIOYAIOT:

3HAYMMBIEIAPOPMUPOBAHUSIMUPOBO33PEHUA00YHAIOITUXCAM XK AUCITUTIIMHA
pHBIE (MexXTmpeaMeTHbIC) oOlIeHAyYHbIE MOHSATHS,
OTpaKaroIIUEEI0CTHOCT HAYYHONKAP THHBIMUPAUCTIEIIM(PUKYMETOTOBIIO3HAHM S,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIEeCTBO, DJHEprus,
SBJICHUE,IPOIIECC, CUCTEMA, HAyUHbIN (aKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH,T€0PHsI, CClIeIOBaHUE, HAOIIOIeHUE, U3MEPEHUE, IKCIIEPUMEHTHIPYTHE);

YHUBEPCAJIbHbIE yueOHbIe JENCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKaTUBHbBIC,PETYIISITUBHBIE ),00ecTieurBaronneopMiupoBaHre P yHKITMOHAI
PHOMTPAaMOTHOCTHU Y COIMAIbHON KOMITETEHIIUU 00YyYaronInXxcs;

CIIOCOOHOCTH oOydJaromuxcs HCIIOJIH30BAaTh

OCBOCHHBIEMEKIUCITUTUIMHAPHBIE, MUPOBO33PEHUECKUE

3HaHUS W YHHBEPCAIbHBIC Y4YEOHBICJACHCTBUSIBIIOZHABATCIBHON M COIMAIBbHOMU
MIPaKTHKE.

MeTtanpeaMeTHbIepe3yIbTaThIOTPAKaI0TOBIIAI€HUEYHU BEPCATIbHBIMUY Y€OHbI
MUIT03HABATEIbHBIMU,KOMMYHUKATUBHBIMUUPET YIS THBHBIMUICHCTBUSIMH.

Osgi1aieHHeyHUBEPCAJbHBIMUYYeOHbIMUIIO3HABATEIbHBIMH/ICHCTBUAMH

1) 6a30BbIeIOTHYECKHEAEHCTBHS:
CaMOCTOSATETTLHO  (POPMYJIIMPOBATH W AKTyaJIM3UPOBATH
po0JieMy,BCECTOPOHHEEEPACCMATPUBATH;
ONpeAesATh LEJNH JEATEIbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPHUU
UXJOCTHUKEHHS,COOTHOCUTHPE3YIbTATHLICATEIbHOCTUCIIOCTABI

€HHBIMULEIISIMU;

HCMOJIb30BATHIIPUOCBOCHUM3HAHU UTTIPUEMBIIIOTUYECKOTOMBILITICHUSI—
BBIJICIIAThXaPAKTEPHBICIIPU3HAKUTIOHSI TUNY CTAHABINBATbUXB3aUMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIONIUE TMOHATHUS TSI OOBSICHEHHS OTACIbHBIX (PAKTOB
HSIBJICHUM,

BBIOMPATHOCHOBAHUSIUKPUTEPUUIISKIIACCU(DUKATUUBEIIECTBUXUMUYECKUXPE
aKIHH;

yYCTaHABIUBATHIIPUUYUHHO-
CJIEICTBEHHBIECBA3UMEKTYN3YyUa€MbIMUSABIICHUSIMU;

CTPOUTHJIOTHUECKUEPACCYKICHUS(MHAYKTUBHBIC, 1€ TYKTUBHbIE,T0AHATIOTUH ),
BBISIBJISITh3aKOHOMEPHOCTUUTIPOTUBOPEUHSIBpACCMATPUBAEMBIXIBIICHUSIX, POpMYITH
POBATHBBIBOIbIN 3aKITIOUCHUS,

NpUMEHSATH B  MpOLECCE  MO3HAHUS,  HUCHOJB3YyEMbIE B  XUMHUH
CUMBOJINYECKUE(3HAKOBHIE) MOJIEIH, npeoOpa3oBLIBATH MOJIECTIbHbBIE
PEJCTABICHUS —
XUMUYECKUIN3HAK(CUMBOJI)JIEMEHTA, XUMHUYeCcKasihopMyJia, ypaBHEHUEXUMUYECKON
peaKIMu—TIPUPEIICHUNyIeOHBIXTTO3HABATEIbHBIXUITPAKTUUECKUX 33,124, TIPUMCHSITh
Ha3BaHHbBIC MOJICTIbHBIC MPEICTaBICHUS TSt BBISIBJICHUS
XapaKTEePHBIXITPU3HAKOBU3Y4a€MbIXBEIIIECTBUXUMUYECKUXPEAKIIUIA.

2) 6azoBBIENCCIIEI0BATEIHLCKHEIEHCTBHS:

BIIAJICTh OCHOBaMU METO/]IOB Hay4YHOTO MO3HAHUS BEILIECTB
UXUMUYECKUXPEAKIINN;

dbopMynupoBaTh  LEAM M 3aJa4d  UCCJIENOBaHUA,  HCIOJIb30BATh
MIOCTaBJIEHHBIEUCAMOCTOSTEIbHOC(HOPMYITUPOBAHHBIEBOIIPOCHIBKAYECTBEUHCTPYME
HTarlO3HaHUSI M OCHOBBI JUIsi  (POPMUPOBAHUS THUIOTE3bI 1O TPOBEPKE
IPaBUIIbHOCTHUBBICKA3bIBAEMBIXCY K ICHU;

BJIaJI€ThHABBIKAMHUCAMOCTOSI TEIbHOT OTIJIAHUPOBAHUSIUITPOBEICHUSTY UEHUUECK
1754 AKCHEPUMEHTOB, COBEPILIEHCTBOBATH yYMEHUS HaAO0JII01ATh 3a
XOJIOMIIPOIIECCa,CaMOCTOATELHONPOrHO3UPOBATHETOPE3YIbTAT, DOPMYITUPOBATHO
000ImIeHnsT ¥ BBIBOJBI  OTHOCUTEIBHO  JIOCTOBEPHOCTH  PE3YyJbTaTOB
MCCJIEI0BAHNS,COCTABISITHO00CHOBAHHBIN OTYETO MPOJIeTaHHOM paboTe;

IpPUOOPETATHONBITYYEHUUECKONUCCIIEI0BATETLCKONUTIPOCKTHOMIESI TEIEHOCT
U,TIPOSIBISATHCIIOCOOHOCTHUTOTOBHOCTHKCAMOCTOSI TEIbHOM YITOMCKYMETOI0OBPELIEH
HANPaKTHYECKUX3a/1a4, IPUMEHEHUIOPA3JINYHBIXMETOIOBIIO3HAHHUS.

3) pa6oTracundopmanmeii:

OPUEHTHPOBATHCABPAZTUUHBIXUCTOUYHUKAXUH(DOpMAIUU(HAYYHO-
MONYJISIPHASUIUTEPATYPAXUMHUECKOTOCOAE PIKaHUS, CIIPABOYHBIETIOCOOH S, PECYPChI
WNurtepHera), AHaJIN3UPOBATH uH(bOpMAIUIO Pa3IMYHBIX BHJIOB u
dbopMIIpeICTaBICHHS, KPUTHICCKUOTICHIBATHEEJ0CTOBEPHOCTHTHETPOTUBOPEIHBO
CTb;



(opMynHpoOBaTh 3ampoChl W MPUMEHATH PA3IUYHBIE METONBI MPHU IOUCKE
noTOOpernHPpopMaIuu, He0OXOTUMOUITISIBHITIOTHEHUS y4€OHBIX3a1a40TIPEICTIEHHOT
OTHUIIA;

MPUOOPETATHOIBITUCIIONIB30BAaHUSAMH(OPMALTUOHHO-
KOMMYHUKATUBHBIXTEXHOJOTUNA MPA3TNYHBIXITOMCKOBBIXCUCTEM;

CaMOCTOATEIbHOBBIOUPATHONTUMAIBHY IO OpMYTIPEACTABICHUSUH(OPMALIIH
(cxeMbl, rpaduKH, TUarpaMMbl, TaOIHIblI, PUCYHKUHUIPYTHUE);

UCII0JIb30BaThHAYYHBINA3bIKBKAUECTBECPEACTBAIPUPAOOTECXUMUYECKONUHD
OopMalliel :MPUMEHATbMEKIpeMETHbIe((pr3nyecKkuenMaTeMaTHueCKKe )3HaKUHCH
MBOJIBL, (D OPMYJIbL,a00pEeBUATYPBL, HOMEHKIIATYPY;

UCIIOJIb30BATHUIPEOOPA30BHIBATH3HAKOBO-
CUMBOJIMYECKUECPEICTBAHATIIS THOCTH.

OByaeHuEeYyHHBEPCATbHBIMMKOMMYHUKATHBHBIMH/IECTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJie AHaliora
W/WITHIUCKYCCHUM, BBICKa3bIBaTbU/ e, (hOPMYITUPOBATHCBOUIPEIIOKEHUSIOTHOCUTEN
BHO BBITTOJTHEHUSAIPEITIOKEHHOW3a/1auu;

BBICTYIAThCIIPE3CHTALIMEHPE3yIbTaTOBIO3HABATEIbHONAEATEILHOCTH, TOTYY
€HHBIX  CaMOCTOSITEIbHO  WJIM  COBMECTHO  CO  CBEPCTHUKAMH  TIPH
BBIMOJIHEHUUXUMHUUYECKOTO  JKCIIEPUMEHTa,  MPAKTUYECKOW  paboThl 1O
UCCIICZIOBAHNIO CBOMCTBH3yYaeMBbIX BEILECTB, pealu3alMi y4yeOHOro MpOeKTa U
(opMyIupOBaTh BBIBOJBINO pe3yJibTaTaM IPOBEIEHHBIX HCCIEIOBAHUN MYTEM
COIJIaCOBaHMS MO3ULUN BX0€00CYKIEHUSIN OOMEHAMHEHUSIMHU.

Ogi1aieHHeYHMBePCAJbHBIMHPErYJIITHBHBIMUEHCTBUSIMH

CaMOCTOSITEIbHOIIJIAHUPOBATHHOCYIIECTBIIATHCBOIOIIO3HABATEbHYIOICSITEb
HOCTB,OIpe e e€1eNINN3a1a4l, KOH TPOIMPOBATEUIIOMEPEHE 00X OAMMOCTHK OPPEK
TUPOBAThIPEJIaracMbliaIrOpuTMAEHCTBUMIIPUBBINOIHEHUNYY€OHBIX MU CCIIEI0BA
TeIbCKUX3a/1a4,BbIONpaThHAN001ee3 () (HEeKTUBHBIMCTIOCOOUXPEIICHUSCYIETOMITOTY
YEHHUSHOBBIX3HAHUHOBEIIECTBAXUXUMHUYECKUXPEAKIINAX;

OCYIIECTBIISITCAMOKOHTPOJIBCBOEIIEITEIBHOCTUHAOCHOBECAMOAHAIN3AH
CaMOOLICHKH.

HHPEIMETHBIE
PE3VYJBbTATBI10 KJIACC

[IpeameTHble pe3yiabTaThl OCBOEHUS Kypca «Opranudeckas XuMUS»
OTPAXKAIOT:
c(hOpPMHUPOBAHHOCTh  NPEACTABICHUNA O  XHMHYECCKOMN
COCTaBJISIIOLIEECTECTBEHHO-HAYYHOMKAPTUHBI ~ MUPA,
ponu XUMHHU B TIO3HAHUMU SIBIICHUU



MPUPOJIbL, BHOPMUPOBAHUUMBIILICHUSUKYJIBTYPBUIMYHOCTH, €€ YHKIIMOHATILHOU
IPAMOTHOCTH, HEOOXOJIUMOM [l PEHICHUs] MPAKTHUYECKUX 3aJlauyd HKOJOTUYECKHU
000CHOBAaHHOTO OTHOILIEHHS K CBOEMY 37I0POBbIO U MPUPOTHOUCPEIE;
BJIAJICHUECUCTEMONXUMHUYECKUX3HAHUM, KOTOPASBKIIFOUYAET:0OCHOBOIIOJIAT A0 LI
HETIOHATUS(XUMUYECKUIAIIEMEHT,aTOM, JIEKTPOHHAsI000JI0UKa aToMa, MOJEKYyJa,
BAJIEHTHOCTb,  JJIEKTPOOTPULATEIBHOCTb,  XUMHYECKASACBA3b,  CTPYKTYpHAas

dopmyiia (pa3BépHyTas U COKpaIlEHHAsA), MOJIb,
MOJIsIpHAsIMacca,MOJISIPHBIMOOBEM, yTIIepOAHBIMNCKENET, ) YHKITMOHATbHAATPYTINA, pa
JKaJl, u3omepus, H30MEPBHI, TOMOJIOTUYECKUU pan, TOMOJIOTH,

YTII€BOIOPOIBI, KUCIOPOIUA30TCOEPIKALNECOCTUHEHUS,MOHOMEP,TOJIUMED,CTPYK
TYPHOE3BEHO, BBICOKOMOJICKYJISIDHBIE COEIWHEHHS); TEOPUU M 3aKOHBI (Teopus
CcTpoeHusiopraHnueckux BemniectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChI
BEIIECTB);3aKOHOMEPHOCTH,CUMBOJINYECKUIA3BIKXUMUW ;MUPOBO33PEHUECKHUE3HAH
s, JICKANTMEBOCHOBETIOHUMAHUATIPUIMHHOCTUMCUCTEMHOCTUXUMUYECKUXSABICHU T
,(aKTOJIOTHUECKUECBEACHUIOCBONCTBAX,COCTABE,TOTYYEHUMHOE30TaCHOMUCTION b3
OBaHUHBAKHEHIITUXOPTaHUUECKUXBEIIECTBBOBITYUITPAKTUYECKON
NeATeIbHOCTUYETIOBEKA,;
c(hopMUPOBAHHOCTbYMEHHUIBHISBIISI ThXapaKTEPHBICTPU3HAKUTIOHSITHH, yCTaHa
BIWMBAaTh HMX  B3aUMOCBS3b, HCIIOJIb30BaTh  COOTBETCTBYIOIIUE  ITOHSTHS
IPUOMKMCAaHUHUCOCTaBA,CTPOCHUSIUITPEBPAIIICHUMOPTaHUIECKIUXCOSTUHECHHM
c(hOopMHUPOBAHHOCThYMEHHUIHUCITIOIH30BAThXUMUUYECKYOCUMBOIUKY/ISICOCTAB
JICHUSMOJICKYJIIPHBIXUCTPYKTYPHBIX (pa3BEPHYTON,COKpAIIEHHON )popMyTopranuy
€CKHXBEIICCTBUYPAaBHCHUMXUMUYECKUXPEAKIIUA, M3TOTABIMBATh MOJCITH MOJICKYIT
OpraHUYeCKuX BCILICCTB TUTS UJLTFOCTpAIin UXXUMHUYECKOTO u
IIPOCTPAHCTBEHHOTOCTPOCHUS,
c(hopMHUPOBAHHOCThYMEHHUIYCTaHABIMBATHIIPUHAIIICKHOCTHU3YICHHBIXOPTA
HUYECKHXBEIIECTBIIONXCOCTABYHCTPOCHUIOKOIIPEACIEHHOMYKIIACCY/TPYIIIECOEIH
HEHUH(YTJIEBOI0POIBI, KHCIIOPOHA30TCOAC PIKAMECOCTMHEHUS,BRICOKOMOJIEK YIS
pHBIECOEIMHEHUS ), TaBaThbUMHa3BaHusAIocucTeMarnueckoitHomeHknaType(IUPAC)
,aTAKKETIPUBOIUTHTPUBUATbHBIEHA3BAHUSIOTIEJIbHBIXOPTaHUYE€CKU XBELIECTB(I T
€H,TIPONUIICH,alleTUIICH, ATWIICHTJINKONb,  TAUIEpuH, ¢eHosl, QopMaabaeTu/,
aneTagbleruji, MypaBbUHASIKUCIOTA, YKCYCHas KHCIJIOTa, OJEUHOBAas KHUCIOTA,
CTeapUHOBAas KMCIIOTA, TIF0K03a,hpYyKTO3a,KpaxMall,leJuIi0I03a, [JIHIIHH );
c(hOpMHUPOBAHHOCTHYMEHHUSOTPEALETSTHBUIBIXUMUYECKONCBSI3NBOPTAHUUECK
MUXCOEIMHEHUAX(0IMHAPHBIEH KPaTHBIE);



c(hOpMHPOBAHHOCTHYMEHUSATIPHUMEHSITHIIOJIOKEHUATECOPUUCTPOCHUSOPTaHIYIC
ckux BemectB A. M. bymmepoBa ang  OOBACHEHHS ~ 3aBUCHMOCTH
CBOMCTBBEIIECTBOTUXCOCTABA HCTPOCHMS;3aKOHCOXPAHCHHSI MAaCCHIBEIIICCTB;

c(hopMHPOBAHHOCTHYMEHUITXapaKTEPHU30BaATHCOCTAB,CTPOCHUE, PU3HUCCKUCH
XUMHYECKUECBONCTBATUITMYHBIXITPEACTABUTEICHPA3IMYHBIXKIIACCOBOPTAHUYECKH
XBEIIeCTB(METaH,3TaH, ’TUIICH, IPOTIMIICH, alleTUIICH, 0y TaaueH- 1,3, MeTninOyraaueH-
1,3,6€H30J1,MEeTaHOJI,3TaHOJI, 3 TUJICHTJIUKOJb, JIUIIEPUH,  (EHON,  alleTalabAeTHI,
MypaBbHHAsI ¥ YKCYCHasl KUCJIOTHI,TITIOKO3a,KpaxMall, IeJUTI0I03a, aMHHOYKCYCHAs
KHCJIOTA), WUTIOCTPUPOBATh
TCHETHYCCKYIOCBA3bMEXK TYHUMUYPaBHEHUIMUCOOTBETCTBYIOITUXXUMHUECKUXPEaK
ITUHCUCTIONB30BAaHUEMCTPYKTYPHBIX(DOPMYIT;

c(hOpMHPOBAHHOCTh YMECHUS XapaKTepru30BaTh WUCTOYHUKHU
YTIE€BOIOPOTHOTOCHIPbs(HEPTh, TPUPOIHBINTa3,yT0JIb ),CTIOCOOBIMXITEPEPAOOTKUHTT
PaKTUYCCKOCTTPUMEHEHUETTPOIYKTOBIIEPEPAOOTKY;

c(hOpMHPOBAHHOCTHYMEHUHTIPOBO AU THBBIYHCIICHUSTIOXUMUYCCKUMYPaBHEHN
SIM (macchl, 00BEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA WU
IPOYKTapeaKIIMUITON3BECTHBIMMACCE,00bEMY,KOJTUICCTBYOTHOTOM3UCX O THBIXBE
IICCTBIIUITPOTYKTOB PEAKIINH );

c(hOopMHPOBAHHOCTHYMEHUIBIIAI€ ThCUCTEMOM3HAHNHOOOCHOBHBIXMETOAAX
HAyYHOTO TIO3HAHMS, WCIOJIB3YEMbIX B XUMUU TPU H3YyYEHUU BEIECTB
UXUMHYECKUX SIBIICHUM (HabmrozeHue, U3MepeHue, HKCIIEPUMEHT,
MOJIETUPOBAHHUE ), UCIIOJIH30BATHCUCTEMHBIEXUMUYECKUE3HAHUS IIITIPUHATUSIPEILIE
HUNBKOHKPETHBIX>)KM3HEHHBIXCUTYAIUSX,CBI3aHHBIXCBEIIECTBAMUUUXITPUMEHEHUE
M;

chOpMHPOBAHHOCT, ~ YMEHHH  cOONIOJaTh  TpaBWiIa  TOJb30BaHUS
XUMHUYECKOUTIOCYI0NNIa00paTOPHEIMOOOPYI0BAaHNEM,aTaKKEITPABHIIA00 paIlCHUS
CBEIIECTBAMHU B  COOTBETCTBHM C  HMHCTPYKUUSAMH  TIO  BBITIOJHEHUIO
1a60paTOPHBIXXUMUYECKUXOTIBITOB;

c(hOpMHPOBAHHOCTHYMEHUNTUIAHUPOBATHUBBITIOTHI ThXHUMUYECKUHIKCIIEPUM
EHT (mpeBparnieHus OpraHNUYECKUX BEIIECTB npu HarpeBaHUH,
MOJIYYCHUEI THIICHANN3YYEHUEETOCBOMCTB,KaUeCTBEHHBIEPEAKITNUOPTAHNIECKUXBE
IIECTB,ICHATYPAIHSIOCIKOB npu HarpeBaHWU,IBETHBIEPEAKIINN O€NKOB)
BCOOTBETCTBUUCITPABUIAMUTEXHUKNOE30MaCHOCTUIPUOOPAIIICHUNCBEIIECTBAMHUILIT
abopaTOPHBIMOOOPYAOBAHUEM, TIPEICTABIISA THPE3YIHTATHIXUMUIECKOTOIKCIIEPUMEH
TaB(hopMe3anucuypaBHEHUHCOOTBETCTBYIOIUXPEAKITNIHN (DOPMYITUPOBATHBBIBOIBI
HAOCHOBEITHXPE3YIIHTATOB;

chOpMHUPOBAHHOCTHYMEHUHKPUTHICCKUAHATTU3UPOBATEXUMUIECKYIONH(DOPM
aIuIo, MOJTy9aeMYyON3Pa3HBIXUCTOYHUKOB(CpeicTBaMaccoBomHbopmanmn, TaTEp
HET UJPYTHUX);



c(hOpMHPOBAHHOCTHYMEHUNCOOII0IATHIIPaBUIAIKOIOT MUECKULIETECO00Pa3HO
rOMOBEEHUABOBITYUTPYIOBOMAECATENBHOCTUBLIEAXCOXPAHEHUACBOETO310POBbSU
OKPYKAIOLIECHIIPUPOJHOUCPEIBI,0CO3HABATHONIACHOCTBBO3 AU CTBUSHAKBBICOPTaH
M3MBIONIPEACTEHHBIXOPTAaHUYECKUXBENIECTB, MOHUMAs cmbica mnokaszatens [1/IK,
MOSICHATD Ha puMepax
CIOCOOBIYMEHbLIEHUSUITPEA0TBPALLICHUS U X BPEAHOTOBO3ACICTBUSIHAOpTaHU3MYETT
OBEKa;

Uit O0yYaromMXCs C  OTPAHUYEHHBIMM  BO3MOXKHOCTSMM  3JIOPOBBSI:
YMEHUENPUMEHSITh3HaHUSI000CHOBHBIX1I0CTYTHBIXMETOAaXITO3HAHUSIBEIIIECTBUXH
MUYECKUXSBICHUM;

JUTSICIIETIBIXUCTTA0 0 BUAS M X00 yHaO M XCSl: YMEHUEUCITIONb30BaThPeNIbePHO-
TOUEYHYIO cucTeMy 00o3HaueHuit JI. bpains s 3anucu xuMmuueckuxgopmyi.

11KJIACC

[IpeameTHbIepE3yabTaTEIOCBOCHUAKYPCa«OO0IIassNHEOPTaHUIECKASIXUMUS»OT
paxkaror:

c(hOpMUPOBAHHOCTHIIPE/ICTABICHUHN :0 XUMUUECKONCOCTABIISIOIICHECTECTBEHH
o-
HAayYHOUKAPTUHBIMUPA, POJTUXUMHUHUBIIO3HAHUUSBICHUHTIPUPO,1b1,BPOPMHUPOBAHUHT
MBIIUICHUSUKYIbTYPBUTHYHOCTH,e€() YHKITMOHAILHONW TPaMOTHOCTH, HEOOXOAUMO
JUISL PEIICHHS TIPAKTUYECKUX 3a/1a49M SKOJOTHYECKH 0O0CHOBAHHOTO OTHOIIEHUSI K
CBOEMY 3/I0POBBIO U MPUPOTHOUCPEIE;

BJIaJICHUECUCTEMOMXMMUYECKUX3HAHUM, KOTOPas BKJIF0YaET:0CHOBOIIOJIaratoll
HCTIOHATHSA(XUMUYECKUIDIIEMEHT,aTOM, M30TOIL,S -, P-,d-
AIEKTPOHHBICOPOUTATNATOMOB,HOH,MOJIEKYJIa,MOJIb,MOJISIPHBIHOOBEM, BAJICHTHOCT
b, 3JIEKTPOOTPULIATETLHOCTb, CTETICHb OKHCJICHUS, XUMHUYECKas
CBSI3b(KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJIHAS), KpUCTAIIMYECKas
peUIETKA, THITBIXUMUYECKUXPEAKIIUNA,PACTBOP,IEKTPOJIUTHI, HEAJIECKTPOJIUTHI, 3JIEKT
POJUTHYECKAS AUCCOIUALNSA, OKUCITUTEb,BOCCTAHOBUTEN b, CKOPOCTHXUMHUYECKOUPE
aKI[U1,XUMHUYECKOEPABHOBECHUE ); TEOPUUNU3AKOHBI( TEOPUAITCKTPOTUTHUECCKONTUCC
ouuanuu,nepuoandeckuiizakon/l.M1.MenieneeBa,3akoH COXpaHEHUs MacChl
BEIIECTB, 3aKOH COXpaHEHUS 151 MpEBpALLCHUS
SHEPTUUMPUXUMUUYECKUXPEAKIIHX ),3aKOHOMEPHOCTH,CUMBOTNYECKUNSI3BIKXUMUH,
MHUPOBO33PECHYECKUE3HAHUS,JIC)KAITUEBOCHOBETOHUMAHUIIPUYNHHOCTUMCUCTEMHO
CTUXUMUYCCKUX SBIICHUH, (DAKTONIOTHYECKUE CBEACHUS O CBOMCTBAaX,COCTaBeE,
MOJTYYEHU U 51 0e30macHOM WCTI0JIb30BAaHUU BOKHEUIIINX
HEOPraHUYECKUXBEIIECTBBOBITYUITPAKTUYECKON JIESITEILHOCTH YEJIOBEKA;



c(hOopMUPOBAHHOCTbYMEHUIBBISBIISI ThXapaKTEPHBICTPU3HAKUTIOHITUH, yCTaHA
BJIMBaTh ~MX  B3aMMOCBSI3b, MCIIOJb30BAaTh  COOTBETCTBYIOIIME  IOHATUSA
MPUOINHUCAHNH HEOPTAHUYECKUXBEIIECTB U UXIIPEBPALLICHUN;

c(hOopMUPOBAHHOCTbYMEHUNUCIIOIH30BAThXUMUUYECKYIOCUMBOJIMKYAJISICOCTAB
NeHusIpOpMYJIBEIIECTBUYPABHECHUMXUMUYECKUXPEAKITU I, CUCTEMAaTHIECKY IO
HOMEHKJIaTypy (IUPAC) 151 TPUBHUAJIbHbBIC Ha3BaHUA
OTJIeJIbHBIXHEOPTraHMUECKUXBEIECTB(yrapHbINTa3, yIIIeKUCbIINTra3,aMMHUaK, raiéxa
SIN3BECTh,HETallIEHAs U3BECTh, TUTHEBASICOAQ, TUPUTHAPYTHUE);

chOpMUPOBAHHOCTh YMEHUH  OMpEACNsATh BaJCEHTHOCTh U  CTEIEHb
OKUCJICHUSIXUMUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOTO COCTaBa, BH]
XUMUYECKOUCBS3U (KOBAJCHTHAsl, WMOHHAs, METa/lInueckas, BOJOpOJHAs) B
COEJIMHECHUSX,
TUTIKPUCTANTAYECKONPEIIETKUKOHKPETHOT OBEIIECTBA(aTOMHASI,MOJICKYJISIPHAS, 1O
HHas,  MeTaJulM4ecKas),  XapakTep  Cpeabl B BOJHBIX  pacTBOpax
HEOPraHWYECKUXCOCTMHEHUI;

c(hopMHUPOBAHHOCTbYMEHHUIYCTaHABIMBATHIIPUHAJICAKHOCTEHEOPTaHUIECKUX
BEIIECTBIOMXCOCTABYKOTIPEACIEHHOMYKIIACCY/TPYIIIECOCTMHCHU N (mpocThie
BEILIECTBA — METaJLIbI u HEMETAJIbI, OKCH/IBI,
OCHOBAHUS,KUCIOTHI,aM(POTEPHBIETUIPOKCHUIBI,COIH);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOAMYECKOTO 3aKOHA
JA.U.  MeHneneeBa ¥ JAEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIONIYIO,
O00BSCHUTEIBHYIOU IPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMHPOBAHHOCThYMEHUIXaPAKTEPU30BATHIIIEKTPOHHOECTPOECHUEATOMOBX
UMHYECKUXDIIEMEHTOB | —
4nepuonosllepuoanyeckoiicucremprxumuueckuxanementoB/l..Menaeneena,ucn
OJIB3YSIIOHATHA«S-,P-,d-
AIEKTPOHHBICOPOUTAIINY, «IHEPTETHUECKUEYPOBHU»,00bSICHATH3aKOHOMEPHOCTH
U3MEHEHUs CBOWCTB XMMHYECKHUX JJIEMEHTOB M HMX COCIMHEHUHIIO NEPUOJAM H
rpynnaM [lepuoanyeckoit cucremel xumuueckux 3aeMeHToB . I.Menneneesa;

c(hOopMHUPOBAaHHOCThYMEHUITXapaKTEPU30BAThH(OMHUCHIBATH )OOIIINEXUMUYECKUE
CBOWMCTBaHEOPTraHNYECKUXBEILIECTBPA3INYHBIXKIIACCOB,ITOATBEPKIATHCYIIECTBOBA
HUETEHETUYECKONCBA3UMEKTYHEOPTraHMYE CKUMHUBEILECTBAMUCIIOMOIIbIOYPABHEH
MACOOTBETCTBYIOINXXUMUYECKUXPEAKIINN;

c(hOpMHUPOBAHHOCTHYMEHUSIKIACCU(DUITMPOBATHXUMUIECKUCPEAKITUUTIOPA3IIH
YHBIM TPU3HAKAM(YUCIIYy U COCTaBY PEAarupyroIINX BEMIECTB,TCIIIOBOMYI(D(eEeKTy
peakuuu, W3MEHEHUIO CTEIICHEN OKHCJICHUSA AJIEMEHTOB,
00paTUMOCTUPEAKIINH, YIACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTbYMEHUICOCTABIAThYPABHEHUAPEAKIIUUPAZIUYHBIXTUIIOB,
MOJIHbIE W COKpalI€HHbIE  ypaBHEHUsS  peakuuid  HMOHHOro  oOMeHa,
YUYUTHIBAsyCIOBUS, P KOTOPBIXATU PEAKIIUUUTYTAOKOHIA;



c(hOpMHUPOBAHHOCTHYMEHUHTIPOBOAUTHPEAKITAHN,TOATBEPIKIAIONTUEKAUYESCTBCH
HBINCOCTaBPa3INYHBIXHEOPTaHNYECKUXBEIIIECTB,PACIIO3HABATEONIBITHBIM ~ ITYTEM
WOHBI, TPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHMYCCKUXBEIIICCTR;

c(hOpMHPOBAHHOCTHYMEHUNPACKPHIBATHCYIITHOCTHOKUCITHTEIIEHO -
BOCCTAaHOBHUTCIIPHBIX  PEAKIIUH  TOCPEJACTBOM  COCTaBICHUSA  AJICKTPOHHOTO
OanaHCcadTUXPEAKIIUA;

chOpPMHPOBAHHOCTh  YMEHUH  OOBSICHATH  3aBHCHMOCTH  CKOPOCTH
XUMHYECKOMPEAKITUH OT Pa3IUIHBIX (aKTOPOB; XapaKTep CMEMICHUS XUMHIECKOTO
PaBHOBECHSB3aBHCHMOCTHOTBHENTHETOBO3 iecTBusI(puHInI JlelllaTenne);

c(hOpMHPOBAHHOCThYMEHUIXapaKTEPHU30BATHXUMHUCCKUETIPOIIESCCHI,JICHKATITH
€ B OCHOBE TMPOMBIIIICHHOTO TIOJYYCHUS CEPHOW KHCIIOTBI, aMMHaKa,
aTakxec(hOpMUPOBAHHOCTHITPEACTABICHHH0000IIMXHAYYHBIXITPUHITUTTAXUIKOIOTH
YECKUXIPOOIEMaXXUMUYCCKOTOITPOU3BOICTRA;

c(hOpMHPOBAHHOCTHYMEHUHTIPOBO AU THBBIYHCIICHUSICHCIIONH30BAHUEMITOHSTH
s «MaccoBasi JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWH Ta30BIpPHU
XHMHYECKUX  pEaKIMsIX, MacChl BellecTBa WM 00bEMa Tra3oB 1O
M3BECTHOMYKOJIMUECTBY BEIIECTBA, MacCe WIH 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B
PEaKIMUBEIIECTB, TEIIOBOTO AP (PeKTa peaklid Ha OCHOBE 3aKOHOB COXPaHEHUS
MAacCCBIBEIIECTB, IPEBPAICHUS U COXPAaHEHUSIHEPTUH;

chOpMHPOBAHHOCT, ~ yYMEHHMH  coOJoJaTh  MpaBWia  IOJb30BaHUS
XUMHYECKONTIOCY0MMITIa00paTOPHBIMOOOPYI0BAHNEM, aTaK)KETIpaBUIIa00paIieHus
CBEUIECTBAMU B  COOTBETCTBUM C  HMHCTPYKIMSIMH 1O  BBINOJIHEHUIO
1a60paTOPHBIXXUMUYECKUXOTIBITOB;

c(hOpMHPOBAHHOCTHYMEHUNTUIAHUPOBATHUBBITIOIHIThXUMUYECKUHIKCIIEPUM
EHT (paznoxxeHue nepoKcuaa BOJIOpOJIa B MPUCYTCTBUU
KaTaJn3aTopa,ornpeaeseHuecpe b pacTBOPOBBEIECTBCIIOMOIIBIOYHUBEPCATHBHOTOH
HAWKATOpa, BIUSHUE pPa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOUH
peaKIu, peakKIIMMMOHHOr000MeHa, KaueCTBEHHbIepeaKIIMnHacyIb(har-,KkapooHaT-
UXJIOPHUI-aHUOHBI, HAa KAaTHMOH aMMOHUS, DPEIICHHE SKCIEPUMEHTAJIbHBIX 3ajad
noteMam«MeTtamibi»u«HemeTamsn )BCOOTBETCTBUUCITPABUIIAMUTE XHUKHOE3011ac
HOCTH npu oOpalieHnu c BEIllECTBaMU u 1a60paTOPHBIM
000pyA0BaHUEM,IPEICTABIATEPE3YIbTATHIXUMHUYECKOTOIKCTIEpUMEHTaBhOpMe3an
WUCUYPaBHCHUI COOTBETCTBYIOIIMX peakmuii W (HOPMYyIUpOBATh BBIBOJBI Ha
OCHOBEITUXPE3YJIbTATOB;

c(hOpMHUPOBAHHOCTHYMEHUHKPUTHICCKUAHATTU3UPOBATEXUMUIECKYIONH(DOPM
aIuIo, MOy 9aeMyFOU3Pa3HBIXCTOYHUKOB(CPEICTBAMACCOBOMKOMMYHUKATIHH, VIHT
EpPHET UAPYTUX);



c(OpMUPOBAHHOCTbYMEHUICOOIIONATHIIPABUIIAIKOIOI MUECKULIETIECO00PA3HO
rOMOBEEHUABOBITYUTPYIOBOMAECATENBHOCTUBLIEAXCOXPAHEHUACBOETO310POBbSU
OKpPYKaIOLIECHIIPUPOJHOUCPE B, 0CO3HABATHONIACHOCT BO3JIECUCTBUS Ha JKUBBIC
OpraHu3Mbl OIpeAeIEHHBIX BEILIECTB,
noHumasicMpicinokazatessal [JIK, noscusTbHanpuMepaxcnocoObl yMeHbIIIEHUSUTIPE
JNOTBpALLEHUS UXBPEAHOTOBO3AEUCTBHUsIHA OPraHU3M YEJIOBEKA,

Uit O0ydaroIMXCd C  OTPAaHUYEHHBIMH  BO3MOXKHOCTSMHU  37J0POBBS:
YMEHUENPUMEHSITh3HaHUSI000CHOBHBIX10CTYTHBIXMETOAaXIT03HAHUSIBEIIIECTBUXH
MUYECKUXSABICHUM;

IUIACIENBIXUCIA00BUIAINX00 Y YOI XCSl: yMEHUENCITI0/Ib30BaThpeIbe(PHO-
TOUEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins s 3anucu xumMmuyeckuxgopmyi.
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1.1 xuMuH. TeoprscTpOCHUSIOPTaHH 6 0 1 content.apkpro.ru/lesson/a9f3d191-
YEeCKUX 5ele-4e24-ac02-efb16fa49f6a
coeqnHeHUA. M. byrnepoa

Hroromnopaszneny 6
Pa3znen2.YrieBoaopoanbl
[MpeaenbHbIe YIIeBOI0POIB — https://academy-

2.1 P T P 5 0 0 content.apkpro.ru/lesson/258ddc06-
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HenpeenbHbie https://academy-

2.2 P i 7 0 1 content.apkpro.ru/lesson/4038171e-
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2.4 PHPOZHBIC 4 1 0 https://lesson.edu.ru/04/10
HMCTOYHUKUYTIIEBOI0POJOBUUXIIED
epaboTka

Hroronopazneny 18
Pa3nen3. KucaopoacoaepxamueopranuyeckuecoeIMHEHUs
https://academy-

3.1 D 6 0 0

Crpret. Oexon content.apkpro.ru/lesson/5439c¢18b-
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KoaunuyecTBouacoB DJIeKTPOHHbIe(1[H
HaumeHnoBaHue pa3iesioB u 0OBLI€)0OOpa3oBa
Ne i/ pasi Konrpoiasbubie | IIpakTuyeckue p )oop
TEMIIPOrPaMMbI Bcero TeJbHbIEpPecypchl
padoTsbI padoThI
Pazgeal.TeopernuyeckneoCHOBBLIXMMHUM
Crpoenue atoMoB. [lepuoanueckuit
1.1 3akoHuIleproTnIeCcKasICHCTEMAaXHMIIECK 3 0 0 https://lesson.edu.ru/04/10
nux
anemenToB/[.M.Meneneena
1.2 XUMUYECKUEPEaKIINU 6 1 1 https://lesson.edu.ru/04/10
C .
1.3 TpocHHe Beltlectpa 4 0 0 https://lesson.edu.ru/04/10
MHuoroo06pa3ueBeniecTB
Hroronopazneny 13 https://lesson.edu.ru/04/10
Pa3znen2.Heoprannuyeckasixumusi
2.1 Mertamist 6 0 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
2.3 CBsI3b HEOPraHUECKHX 1 2 0 0 https://lesson.edu.ru/04/10
OPraHUYECKUXBEIIECTB
Uroronopazneny 17 https://lesson.edu.ru/04/10
Paznen3. XumMusam:kn3HbL
3.1 XUMHUAMKU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroronopazneny 4
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOEIIJIAHUPOBAHHUE

10 KJIIACC
KounyecTBouacos
Ne Hara DJIeKTPOHHBbIE
Temaypoka KonTpoubnsbie | IlpakTnueckue
n/n Bceero u3yueHusi  uuppoBbIeOOpPa3OBATEIbH
padoThI padoThI BlepecypehI
[IpeameTopraHnyeCcKONXUMUH, https://academy-

1 e BOBHUKHOBCHHE, PA3BUTHE 1 0 0 content.apkpro.ru/lesson/a9f3d1
n3HaueHne. BBOAHBIN 91-5ele-4e24-ac02-
HHCTPYKTaX efb16fad49f6a

2 TeopusicTpoeHUIOPraHUYECKUXCO 1 0 0 https://academy-
eqmHenui A. M. byrieposa,eé content.apkpro.ru/lesson/c935a5
OCHOBHBICIIOJIOKECHU A 8c-ab0e-4¢59-9dcf-

20517ae4b52e

3 [Ipaktuueckast pabota Nel. 1 0 1 https://academy-
«KauecTBeHHOE ONpE/IC/ICHHE content.apkpro.ru/lesson/c935a5
yriaepoja, BOAOPOa U XJiopa B 8c-ab0e-4c59-9dcf-
OpPraHUYECKUX BEIIECTBAX).
[TepBUYHBIN HHCTPYKTAXK. 20517aedb52e

4 CocTosiHuE 3JEKTPOHOB B aTOME. 1 0 0 https://academy-
OneKTpoHHas PUPOa content.apkpro.ru/lesson/c935a5
XUMHYECKUX CBSI3CH B 8c-ab0e-4c59-9dcf-
OpPraHUYECKUX COCAMHECHUSX. 20517ae4b52e
[IpencraBnenue https://academy-

5 OKJIACCU(DMKAIMMOPTaHUIECKH 1 0 0 content.apkpro.ru/lesson/c935a5
XBEIIECTB. 8c-ab0e-4¢59-9dcf-
Howmenknarypa(cucremaruuec 20517ae4b52e
Kas )UTPUBUAIbHBIC HA3BAHUS
OpraHMYECKUXBEIIECTB



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e

O00011IeHNE 3HAHUHN 10 TEME
«TeopeTHn4ecKNeoCHOBBIOPTaHNYE
CKOUXUMHUN.

https://academy-

6 content.apkpro.ru/lesson/726ee0
99-e1a9-410f-b8be-
b4cb589aeadl
https://academy-

A : .

7 KaHBL-COCTABACTPOCHHE content.apkpro.ru/lesson/258ddc
06-ec23-473c-h3d7-
ed82fcaddd02

8 https://academy-

I
OMOJIOTH M H30MCPEI content.apkpro.ru/lesson/258ddc0
aJIKaHOB 6-ec23-473c-b3d7-ed82fcaddd02
https://academy-
M _
9 cran fI ora content.apkpro.ru/lesson/258ddc
HpOCTeI/IHII/Iere,HCTaBI/ITeJ'II/IaJ'I 06-6C23-473C- b3d7-
KaHoB ed82fcaddd02
10 PeH_IeHI/Ie paC‘ICTHBIX 3a4a4 Ha https://academv—
content.apkpro.ru/lesson/258ddc
BBIBOJL POPMYITEI 06-ec23-473c-b3d7-
Opl"aHI/I‘IeCKOFO BEIICCTBA 110 ed82fcaddd02
MaCCOBOfI J0JIC XUMHUYCCKOT'O
SJICMCHTA.
11 |PemieHne pacyeTHBIX 3a1a4 Ha https://academy-
BBIBOJI (DOPMYJIbI OPraHUYECKOTO content.apkpro.ru/lesson/258ddc
BEIIECTBA 110 IIPOAYKTaM CrOPaHHUS. 06-ec23-473¢c-b3d7-
ed82fcaddd02
12 A.]'IKGHLIZCOCTaBI/ICTpOCHI/Ie,CB https://academv-
N content.apkpro.ru/lesson/53cd23
OHCTBA 79-2a45-43b1-9f67-
7ebcdaf03ce0
13 3TI/IH6HI/IHpOHI/IJ'ICH— https://academv—

HpOCTCfIH.IPICHp CACTaBUTCIIN
AJIKCHOB

content.apkpro.ru/lesson/403817
le-



https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

4158-4bd1-ae98-18dc1cfh9399

14

[IpaktuyeckaspadoTaNe2.
«Ilonmyuenune sTuneHa
WH3Y4EHUEETOCBOMCTBY»

https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

Ankanuensl. byraauen-1,3

15 UMETHIIOYTaICH-
1,3 TT0/Ty4eHHECHETETHYECKOTO https://lesson.edu.ru/04/10
Kay4dyyKau
pE3UHBL
AJIKUHEL: COCTaB u
0COOEHHOCTUCTPOECHHUS,
16 R ——— https://lesson.edu.ru/04/10
pAn. AleTHIeH—IpOCTEHIIN I
Hpe)ICTaBI/ITeJ'IBaJ'IKI/IHOB
17 BI)I‘—II/ICJ'IGHI/ISIHpraBHeHI/HOX httDS://academV-
. content.apkpro.ru/lesson/7dada0
I/IMI/I'—IGCKOI/IpeaKHI/II/I 27
8448-418f-h416-fbaledd4ab6d
18 O606HleHH63HaHHﬁ 10 TEMC https://academy_
«HenpesienbHbie YraeBoI0posbL: content.apkpro.ru/lesson/7dada0
AJIKCHBI, AJIKAAUCHBI U aJIKUHBI». 27_
8448-418f-h416-fbaledd4ab6d
Apenbi:6en30muToyon. T https://academy-
19 OKCHIHOCTEADCHOR content.apkpro.ru/lesson/d86d7d
P 00-d5b4-491d-aded-
c3ddal9feefd
FeHeTI/I‘IeCKaHCB}ISLYFHeBOI[Op
OOB,IIPpUHAAJICKAIIUXKPAa3JIn4
20 HBIM P P https://lesson.edu.ru/04/10
KJ1accaM
IIpuponusie
I/ICTO‘{HI/IKI/IYFJICBO,HOPO,HOBIHpI/Ip
21 https://lesson.edu.ru/04/10

OJTHBITa3¥ MOIMyTHBIE
HeTSIHbIE
ra3pl,HeQTHUIIPOAYKTHICE
nepepadboTKu



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

22

[Ipuponusie
HWCTOYHHUKHUYTIIEBOJOPOIOB IIPUP
OJHBINTA3

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

I/IHOHYTHBIeHe(l)THHBICI‘aSBI,H

eTBUIIPOTYKTHICE
nepepadboTKu
23 O606IICHIE3HAHNIA 110 TeME: https://lesson.edu.ru/04/10
«YTII€BOA0OPOIBI.
24 KonponsHas padora https://lesson.edu.ru/04/10
Nelnopazneny«¥YrieBono
POIBDY
Anammns KOHTPOJIBHOM https://academy-
25 paboTHI. [IpenenbHbIe content.apkpro.ru/lesson/5439c18b-
OJHOATOMHBIECITUPTHI: 7440-4b6f-bf84-c04fa471694f
METaHOJI u
sTaHoJ. BonopoaHascBsa3b
26 [Monydenne, XUMHYECKHE
CBOWMCTBA W TPUMEHEHUE
OJIHOATOMHBIX MPEJeNIbHBIX
CIUPTOB.
MHOroaToMHBbIE https://academy-
27 content.apkpro.ru/lesson/461aa9c8-
CTHPTHL-STIIICHEHEOTL UL cOef-4827-a8e5-d12a0bedc826
ULEPUH
(DeHOJI:CTpoeHI/IeMOJIeKyJIBI, https://academy-
28 (hDMBUYECKUENXUMUYCCKUE content.apkpro.ru/lesson/649883b8-
CBOﬁCTBa,HpHMeHeHHe 7c5f-4f16-896e-10a2278b08f1
29 Pelienre pacueTHbIX 3a/1a4 https://academy-
10 TEME. content.apkpro.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1
30 O0o001eHre3HaHNH IO TeMe https://academy-

«CrupThl ¥ heHOTBI».

content.apkpro.ru/lesson/649883b8-

7¢c5f-4116-896e-10a2278b08f1



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
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https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

Anpaeruapl: GopManbaerun

https://academy-

31 content.apkpro.ru/lesson/8664b319-
MAUCTATIBACTHIL ALCTOR 0ba3-4945-b076-ch7ae5858b90
32 . https://academy-
CBoiicTBa U IPUMEHEHHE
content.apkpro.ru/lesson/8664b319-
AlBJICT H0B. 0ba3-4945-h076-ch72e5858b90
OIHOOCHOBHEBIE https://academy-
33 npeienbHbIEKapOOHOBBIE content.apkpro.ru/lesson/b4feaa04-
KHMCJIOTBI:MypPaBbHHASIUYKCYC 3438-4b57-a3ec-ba0f9fe63c0d
Has
34 XuMudecKkre cBoiicTBa U https://academy-
IIPUMEHEHHE OJHOOCHOBHBIX content.apkpro.ru/lesson/b4feaa04-
MpeAeTbHBIX KapOOHOBBIX 3438-4b57-a3ec-ba0fofe63c0d
KHCJIOT.
[TpakTrueckaspadotalNe3. https://academy-
35 «CBOMCTBapacTBOPAYKCYCHOMK content.apkpro.ru/lesson/9834d408-
HUCIOTBI 386d-444a-8de3-7efba8b98cdb
36 IIpakTuueckas padora Ned. https://academy-
«PerueHne sKkcrepuMeHTaIbHBIX content.apkpro.ru/lesson/9834d408-
3a/la4 Ha paclo3HaBaHUe 386d-444a-8de3-7efba8b98cdb
OPraHWYECKUX BEIECTB.
CreapuHoBas u
37 OJICMHOBASIKUCIIOTHI, KAKITPE/T https://lesson.edu.ru/04/10
CTaBUTEIIN
BBICITUXKAPOOHOBBIXKUCIIOT
MBbl1a KaKCOJTMBBICIITUX
38 KapOOHOBBIX KHCIIOT, https://lesson.edu.ru/04/10

UXMOIOIIlee TENCTBUE
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CnosxHele
3(UPHIKAKITIPOU3BOTHBIC

https://academy-

39 5 r content.apkpro.ru/lesson/71ac43f2-
KapOOHOBLIXKUCIOT. 1 HAPOT a0d4-4945-a0eb-1e59cd5f4dof
HN3CJIIOXKHBIX
3¢upoB
YKuphL:TUapOIN3, IPUMEHEHHE, D https://academy-

40 content.apkpro.ru/lesson/71ac43f2-
HojorrHcckas poJibKUpos a0d4-4945-a0eb-1e59cd5f4dof

41 . .

O0001IeHne3HaHNI IO TEME https://academy
content.apkpro.ru/lesson/71ac43f2-
«Kucnopoacoaepxarne
a0d4-4945-a0eb-1e59cd5f4dof
OpPraHWYECKUE COCTUHEHUS.
42 : -
KonTtponbnas pabora Ne2 no https://academy
content.apkpro.ru/lesson/71ac43f2-
teme «Kucnopoaconepxaniye
a0d4-4945-a0eb-1e59cd5f4dof
OPraHUYECKUE COCTMHEHUS).
AHaJIN3 KOHTPOJIBHOM
. https://academy-
paboTHI. YTIICBOIBI:

43 content.apkpro.ru/lesson/709ce43a-
COCTAB, KIACCHPUKAIILA, deh6-4281-963b-01d26212d4d0
BaxneimmenpencTaBuTenu:

IJII0K03a,
®pykTo3a.

44 Ounmrocaxapusl. Caxapo3sa. https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

K

45, 46 PaXMaT H HEILTo103a https://lesson.edu.ru/04/10
KaKMPUPOIHBICTIOTNMEPHI
IIpakTuyeckas padora Ne5
«Pemenne skciepuMeHTAIBHBIX

47 https://lesson.edu.ru/04/10

3ala4 Ha MOJIY4YCHHUEC U
PaClio3HaBaHUEC OPraHUYCCKUX
BCIICCTB».
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48 O600IIeHHEe3HAHHI TIO TeMe https://academy-
«YTIEBOIBIY. content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
https://academy-
49 AMUHBI; METHJIAMAHUA aHUJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201h73e
AMWHOKHUCIIOTEI
KAKAMPOTEpHBIE https://academy-

50 5 content.apkpro.ru/lesson/c2f2f3d7-
OPTAHITCCIICCOCAMHEHILL IXON 4301-4873-ace0-78eca6009628
OJIOTHYECKOE
3HaueHwne. I lemrTuapr
benku kaknpupoaHbIe https://academy-

51 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
COEIUHEHUS 43d1-4873-ace0-78eca6009628

52 A3OTOCOI[ep}KaHII/Ie https://academv-
[ CTCPOLUKIMICCKUC COCTMHCHMA. content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
03 HyxknennoBbie KUCTOTHI. https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
54 XHUMHS H 370POBbE YCIIOBEKA. https://lesson.edu.ru/04/10
55 OG6OBMmMAOLIHI YPOK 10 TeMe https://lesson.edu.ru/04/10
«A3zoTocoepxalue
OpraHUYECKUEe COCTUHEHUS.
56 https://lesson.edu.ru/04/10

KonTtponsHas padota Ne3 mo
TeEMaM «YTIJIEBOIbI»,
«A3zoTocoiepxalue
OpPraHMYECKUE COECTMHEHMS
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57

AHanu3 KOHTPOJIBHOM
paboTel. OCHOBHBIE
MOHATHUS
XUMHUHUBBICOKOMOJIEKYIISIPH
BIX

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

COEIMHEHUIN

58 KOHICHCALIHOHHBIE TIOINMEPBL. https://lesson.edu.ru/04/10
[IenomnacTel. 1

59 HarypanpHbIil Kaydyk. https://lesson.edu.ru/04/10
1

60 CHHTeTHYECKHE KaydyKH. https://lesson.edu.ru/04/10
1

61 CHHTETHYECKHE BOJIOKHA. https://lesson.edu.ru/04/10
1

62 [IpakTueckas padota Ne6 https://lesson.edu.ru/04/10
«Pacnio3HaBaHue macTMacc u 1

BOJIOKOH.

63 O0600111eHNe3HaHNI 10 TeMe https://lesson.edu.ru/04/10
«XUMHUS TTOJTUMEPOBY. 1

64 [loBTOpEHNE OCHOBHBIX BOIPOCOB https://lesson.edu.ru/04/10
1o Kypcy Opranuueckasi Xumus 1

65 Wrorosast koHTpoJsibHas paboTa Ned https://lesson.edu.ru/04/10
1o Kypcy xumuu 10 kiacca 1

66 AHanu3 KOHTPOJIBHOU PabOThI. https://lesson.edu.ru/04/10
1

67 Opranuueckasi XUMHUsl, 4YEJIOBEK U https://lesson.edu.ru/04/10
pUpoIa. 1

68 Pemienue pacueTHbIX 3a/1a4 Ha https://lesson.edu.ru/04/10
ycTaHOBJICHHE (POPMYIIBI BellecTBa 1
OBIIEEKOJIMYECTBOYACOBIIOIT 68

POI'PAMME
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11KJIACC

Ne
n/n

Temaypoka

KoaunyecTtBouacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

JIeKTPOHHbIENH
¢poBbIcOOpa3oBa
TeJIbHbIEPECYPChI

XUMHUYECKUNIIEMEHT. ATOM. DJIEKTPO
HHasKOH(UTypalusiaToMoB

https://lesson.edu.ru/04/10

[Tepnoanueckuizakonul leproguyeckasc
HcTEMa XUMUYECKHUX 3JIeMeHTOB /I,
N.MeHnneneeBa,uxcBsizb CCOBPEMEHHOU
TEOPUENCTPOECHUIATOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTBXUMMYECKHUX DJIEMEHTOB U
HMXCOCIMHEHHH TI0 TpyInam 1
nepuogam.3HaueHHE TTEPUOTUIECKOTO
3aKOHa
HCUCTEMBIXUMHUYECKuxsneMeHToB /1. 1.
MeHnieneeBaBpa3BUTHHHAYKH

https://lesson.edu.ru/04/10

CrpoenuenelniecTBa. XMMUYECKasICBS3b,E
€ BUJIbI;, MEXaHU3MBI
00pa3oBaHUSKOBAJICHTHOMCBS3U. Bogopo
JHASsICBA3b

https://lesson.edu.ru/04/10

BaneHTHOCTE.
DNeKTpoOTpULIATENbHOCTh. CTENEHb
OKHCIIEHUs. BemecTsamoiekyIsspHOro
MHEMOJIEKYIISIPHOTOCTPOCHUS

https://lesson.edu.ru/04/10

[ToHsATHEO IMCTIEPCHBIXCUCTEMAX.
VcTuHHBIE U KOJUIOUIHBIE
pacTBopbl. MaccoBas 10JIsIBEILIECTBA
BpacTBOpE

https://lesson.edu.ru/04/10
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KnaccugukanusmHoMeHkIaTypa
HEOPraHUYECKUXCOECAMHEHU.
['enernyeckascBA3bHEOPraHUYECKUX
BEILECTB,PA3INYHBIXKIACCOB

https://lesson.edu.ru/04/10

KnaccnpukanussxuMuaecKkuxpeakniiBH
€0pPraHuvYeCcKOu 1
OpraHMYECKONXUMHUU.3aKOHCOXPAHEHUS
MAaCCBIBEILIECTB;3aKOHCOXPAHEHUSIUTIPEB
PAICHUAOHCPTUHUITPUXUMHUICCKHUX
peakmusax

https://lesson.edu.ru/04/10

CkopocThb
peakmn. O0paTuMbIepeaKiny. Xum
NYEeCKOEPaBHOBECHE

https://lesson.edu.ru/04/10

10

[IpaktuueckaspadoralNel.«Bnusauepa
3MUYHBIX(PAKTOPOBHA CKOPOCTh
XUMHUYECKOUPEAKIIUN»

https://lesson.edu.ru/04/10

11

DIEKTPOITUTHYECKAS TUCCOITUAIINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH)pactBopa.PeaknnnroHHOrooOMeHa.
I'uaponu3opraHnYecKUXH
HEOPraHUYECKUXBEIICCTB

https://lesson.edu.ru/04/10

12

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC
peakuuu. [lonstue 06
AIIEKTPOJIU3EPACIIIABOBUPACTBOPOB
conen

https://lesson.edu.ru/04/10

13

KonTponrsHaspaboTanopasaeny
«TeopeTnyecKueOCHOBBIXUMU I

https://lesson.edu.ru/04/10

14

MeTanisl, UXII0I0KEeHIE
BlIepnoanyeckoiicucTeEMEXUMUYECKUX
anemenToB/[.1I.MeHaeneeBra u
0COOeHHOCTUCTpOeHHsIaTOMOB. O01ITHEe

https://lesson.edu.ru/04/10
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(U3NIECKUECBOCTBAMETAIIIOB

15

CruiaBbl METAJIOB.
DNEeKTPOXUMHUYECKUNPAIHANIPSKEHUIIME
TaJUIOB

https://lesson.edu.ru/04/10

16

XuMHUYECKHE CBOIMCTBA
BaXHECHIITIXMETAIIOB

(HATpUI, KA, KaTbIIUi, MarHUH,aJTFOM
WHUK )UUXCOCTMHCHU I

https://lesson.edu.ru/04/10

17

XnMHYeCcKHe CBOMCTBA ITMHKA, JKeJie3a
HUXCOETUHEHUHN

https://lesson.edu.ru/04/10

18

XHWMHUYECKHE CBOMCTBA XpOMa, MEAU U
HXCOeTUHEHNH

https://lesson.edu.ru/04/10

19

[TpakTuueckas padota Ne 2.
"PemenueskcnepuMeHTa IbHbIX3a/1a4
10 TEME

«MeTamie»"

https://lesson.edu.ru/04/10

20

HemeTtamnel, MX MOJI0KEHHIE
BlIepnoanyueckoiicuCTEMEXUMUYECKUX
anemenToB JI. . MenaeneeBa
HOCOOCHHOCTHUCTPOCHUIATOMOB

https://lesson.edu.ru/04/10

21

dusunueckue cBoMCTBa

HEMETaJIOB. AJUTOTPOITUSI HEMETAILJIOB
(Ha
MIPUMEPEKUCIOPOa,cepbl,pocoparyri
epona)

https://lesson.edu.ru/04/10

22

XHUMHUYECKUECBONCTBArAJIOTE€HOB,CEPBIN
HUXCOeIUHEHUUN

https://lesson.edu.ru/04/10

23

XuMHUECKue CBOMCTBa a30Ta, pocodpa
HUXCOCIUHEHUN

https://lesson.edu.ru/04/10

24

XHWMHUYECKUECBONCTBAYTIIEPOIa,K
PEMHUSAHUXCOECTUHEHNUI

https://lesson.edu.ru/04/10
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25

[IpuMeHeHnEeBaKHENIIIMXHEMETAIITIOBUN
XCOEIMHEHUI

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

26

O000111IeHNE U CHCTEMATH3aIHS
3HaHuMInoreMe«HemeTaminy.
BrruncnenusinoypaBHeHUSIM
XUMHYECKUXPEAKIIMINN
TEPMOXUMHYECKUEPACUETHI

https://lesson.edu.ru/04/10

27

[IpakTnueckas pabora Ne 3.
«PCHICHI/ICBKCHGPI/IMeHTaJ'IBHBIXSaJIa'-I
rmoremMe

"Hemerammsr"»

https://lesson.edu.ru/04/10

28

KonTponbHas paborano remam
«Metameyu«HemeTamsy

29

HeOpl"aHI/I‘-IeCKI/IeI/IOpFaHI/I‘IeCKI/IeK
I/ICJ'IOTBI.HeOpFaHI/I‘—IeCKI/IeI/IOpFaHI/I
YECKHCOCHOBAHUA

https://lesson.edu.ru/04/10

30

AMdoTepHbIe HEOpTraHUYECKUE
MOPraHNYEeCKUECOCTMHCHUSI.
['eHeTHUECKasCBA3bHEOPTaHUICCKUXU
OpPraHUYeCKUXBEIIECTB

https://lesson.edu.ru/04/10

31

Ponp xumMuu B
00eCIeYeHUUIKOJIOTHUECKOH,
HEPTreTUYECKOU
UITHIIEBOHOE30IIaCHOCTH, Pa3BUTHH
MEIULIMHBI

https://lesson.edu.ru/04/10

32

IIpencraBneHns0600MUXHAYYHBIX
MPUHLIMIAXIPOMBIIIJICHHOTOTIOTYYEHHSIB
QKHEHIINXBEIECTB

https://lesson.edu.ru/04/10

33

LIe.]'IOBGKBMI/IpeBCI_I_ICCTBI/IMa.Te]I)I/IaJ'IOB

https://lesson.edu.ru/04/10

34

XI/IMI/IHI/I3,[[OpOBBC‘-ICJIOBeKa

https://lesson.edu.ru/04/10

OBIIEEKOJIMYECTBOYACOBIIOIT
POI'PAMME

34
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YUYEBHO-
METOANYECKOEOBECIIEYEHUEOBPA3ZOBATEJBHOI' OITPOLHECCAOBA3ATEJIBHBIEYYEBHBIE
MATEPHAJIBI 1JIAA YYEHUKA

Xumus, 1 0xnacc/T"abpuensHO.C.,OctpoymoBI.T'.,CrnankoBC. A.,AkiiuonepHoeo0iecTBo«M31arenscTBO
«IIpocsemenue»,2021r
Xumug, 1 1xnace/T"adpuensnO.C.,OctpoymoBN.I".,CnankoBC.A.,Akiinonepaoeodiiecto«3nareabcTBo
«IIpocsemenue»,2021r.

METOANYECKHUEMATEPUAJIBI/UVIAYUUTEJIA

Xumusi(6a3oBbIiypoBeHb ). Peanzanusoopazopanusi:MmeToandeckoenocoouensyunrtens/KasepunaA. A. I Tnayrunal . B.;mon
pen.l.B. [luayrunoit. M. :®I'BHY «MucTuTyTCTpaTernupassutusioopasoBanusiPAOy», 20228 1c.:u.
HU®POBBIEOBPA3ZOBATEJIBHBIE PECYPCBIMPECYPCBICETUUHTEPHET

https://edsoo.ru/rabochie-programmy/
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