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. IInanupyemMsble pe3yJbTaThl 0OCBOeHHS y4eOHOro npeamera «XUMMUSA»
JIn4HOCTHBIE:

JInuHocTHBIE pe3yJbTaThl B c(epe OTHOLIEHHH o0y4yamommxcsi Kk cebe, K cBOeMy
30POBbI0, K MIO3HAHMIO CeOs:

OpHUEHTAIUs 00YJaIOUINXCS HA JOCTHKEHHUE JINYHOTO CYACTBS, PEaTU3aIUI0 MTO3UTHBHBIX
KU3HEHHBIX TME€PCIEKTHB, WHUIMATUBHOCTh, KPEAaTMBHOCTh, T'OTOBHOCTh M CIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAETICHHUIO, CIOCOOHOCTh CTaBUTH LIEH U CTPOUTH KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIOCOOHOCTH OOECHeunuTh ce0e M CBOMM OJIM3KUM JOCTOMHYIO JKHU3Hb B
MPOLECCE CAMOCTOSITENBLHOM, TBOPYECKOW U OTBETCTBEHHOM JAEATEIBbHOCTH;

FOTOBHOCTb U CIOCOOHOCTh OOYYaromMXCS K OTCTaWBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BHIPa0aThIBaTh COOCTBEHHYIO MO3UIUIO TIO
OTHOIICHUIO K OOIIECTBEHHO-MOJUTUYECKIUM COOBITHSM IPOILIOrO0 U HACTOSILEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LIEHHOCTEW U JOCTM)KEHUI HAIlIel CTpaHbl;

FOTOBHOCTb M CIIOCOOHOCTH OOYYArOIIMXCS K CAaMOPa3BUTHUI0O M CAMOBOCIHMTAHUIO B
COOTBETCTBHUH C O0IIEYETOBEYECKIMH IEHHOCTSIMU U HJI€aJIaMH TPa)K1aHCKOTO 00IIIeCTBa;

MPUHITHE U pean3alysl IIEHHOCTEH 310poBOro u 06e30macHoro oopasa >ku3HH, OepekHoe,
OTBETCTBEHHOE W  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY  (H3UYECKOMY H
MICUXOJIOTHYECKOMY 3/10POBbIO;

HENPUSTUE BPEAHBIX IPUBBIYEK: KYPEHHUSI, YIIOTPEOIEHHS aJIKOT0JIsl, HAPKOTUKOB.

JInuHocTHbIe pe3yabTaThl B chepe oTHOmEHUI oOydarommxca K Pocemu kak k
Poaune (OTeuecTBY):

poccuiickas WIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHHUIO POCCUMCKOW WACHTUYHOCTH B
MOJUKYJABTYPHOM COLIMyME, YYBCTBO MPHYACTHOCTH K HCTOPHKO-KYJIBTYpHOH OOIIHOCTH
poccuiickoro Hapoja u cyaroe Poccuu, matpuotusm, roTOBHOCTh K CiIyxeHHio OTedecTBy, ero
3aIlHNTE;

YBa)K€HUE K CBOEMY Hapoj]ly, YyBCTBO OTBETCTBEHHOCTH Iepes PomauHoii, roppoctu 3a
CBOM Kpai, cBow PoauHy, mpouuioe M HAcTOSIIEe MHOTOHAIMOHAIBHOIO Haponaa Poccuwu,
yBa)KEHHE K TOCYIapCTBEHHBIM CUMBOJIaM (rep0, diar, THMH);

(dbopMupOBaHUE YBaXKEHHS K PyCCKOMY SI3bIKY KaK TOCyIapCTBEHHOMY s3bIKy Poccuiickoit
Oenepanuu, SBISIOMIEMYCS OCHOBOM POCCHICKOM HIEHTUYHOCTH U TJaBHBIM (PaKTOpOM
HallMOHAJIBHOTO CaMOOIIPECIICHHS;

BOCIIUTAHHE YBAXKEHUS K KyIbType, S3bIKaM, TpaJulusM U OO0blYasM HapoJOB,
npoxuBaromux B Poccuiickont denepanun.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOIIEHHH O0y4alImMXCs K 3aKOHY,
rocy/IapcTBY U K I'PasKIaHCKOMY 001IeCTBY:

rPaKJIAHCTBEHHOCTb, TPAXKJAHCKAsl TMO3UIUS AaKTUBHOTO M OTBETCTBEHHOIO 4YJIEHA
pOoccHUiCKOro OO0IIecTBa, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa M O00S3aHHOCTH,
YBAXAaloOlEro 3aKOH W  MPaBOMOPSAOK, OCO3HAHHO MNPUHUMAIOLIETO  TPaJAHIMOHHbIE
HAllMOHAJIbHBIE W OOIIEYEIIOBEYECKNE TyMAaHHUCTHUYECKUE M JIEMOKpAaTUYECKHUE II€HHOCTH,
TOTOBOT'O K Y4aCTHIO B OOILIECTBEHHOM KHU3HH;

NpU3HAHUE HEOTUYYX JAAEMOCTH OCHOBHBIX TIpaB M CBOOOJ 4YeJlOBEKa, KOTOpbIE
MPUHAJICKAT KaXJAOMYy OT POXKIEHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX TMpaB U
cB00OT O€3 HapyIICHHS TIpaB U CBOOOJ IPYTUX JIHUI], TOTOBHOCTh OTCTaWBAaTh COOCTBEHHBIC MPaBa
U CBOOOJBI YEJOBEKa W TPaXKIAHMHA COTJIACHO OOMICTPU3HAHHBIM MPUHIMIAM W HOPMaM
MEXIyHApOAHOrO IpaBa U B cooTBeTcTBUM ¢ KoHcTuTynmen Poccuiickonn ®enepanun, npaBoBas
Y MOJIUTUYECKAs! TPAMOTHOCTH;

IPUBEPKEHHOCTh HJAESIM HWHTEPHALMOHATU3MA, JAPYKObI, PaBEHCTBA, B3aMMOIOMOIIH
HapoJI0B; BOCIIUTAHUE YBAKUTEIBHOTO OTHOIICHHS K HAllMOHAJIBHOMY JIOCTOMHCTBY JIFOACH, UX
YyBCTBAM, PEJIUTHO3HBIM YOCKIEHUSIM;

TOTOBHOCTh OOYYAIOIIMXCSl NMPOTUBOCTOSTH MICOJOTMH HKCTPEMH3Ma, HaI[MOHAIN3Ma,
KceHo(oOUH; KOppYMNUMH; JUCKPUMHUHAIMK [0 COLUUAIbHBIM, PEIUTHO3HBIM, PAacOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLIMAJIbHBIM SIBIICHUSIM.

JIM4HOCTHBIE pe3yJbTaTbl B cdepe OTHOWIEHHMH 00Yy4alOUIUXCH € OKPYKAWIIMMU




JIAbMU:

HPABCTBEHHOE CO3HAHHWE M TIOBEJACHHE Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOJEPAHTHOIO CO3HAHUS U IOBEACHUS B IMOJIMKYJIbTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTH BECTH AHAJIOT C IPYTHUMH JIIOJAbMHU, TOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh
o0IIKe eTN U COTPYAHNYATD JJISl MX JTOCTHKCHHUS;

CIIOCOOHOCTH K COMEpPeKUBAHUIO U (HOPMUPOBAHHE TTO3UTHUBHOI'O OTHOILEHUS K JIIOJISM, B
TOM 4YHCIE€ K JHUIIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbS W MHBAJIUAAM; OEpexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K (DPU3MUECKOMY U TCHXOJIOTUYECKOMY 370POBBIO
JPYTUX JIIOJIEN, YMEHUE OKa3bIBaTh [IEPBYIO IOMOIILb;

JIMYHOCTHBIE Ppe3yJbTAaThl B c(epe OTHOIIECHUI O00YyYAKIIMXCH K OKPYKAKIIEMY
MHUPY, "KUBOH NMPHPO/IE, Xy10’KeCTBEHHOM KYJIbType:

MHPOBO33pE€HHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO  Da3BUTHsS  HAyKH,
3HAYUMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY, BIIAJECHHUE JOCTOBEPHOU
uHpopManen O MepefoBbIX JOCTHKEHHUSIX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW HAYKH,
3aWHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa 1 00IIECTBA;

9KOJIOTHYECKas KyJIbTypa, OEpeKHOE€ OTHOUICHHS K POJHOW 3emjie, MPUPOIHBIM
OorarctBam Poccum m Mupa; MOHUMaHWE BIMSHHUS COIMAJIBHO-D)KOHOMHYECKHX IMPOIECCOB Ha
COCTOSIHME€ NIPUPOAHOW M COLMAIBHOW Cpefbl, OTBETCTBEHHOCTb 3a COCTOSIHUE MPUPOJIHBIX
pecypcos;

JCTETHYECKOE OTHOLIEHHS K MHpPY, TOTOBHOCTb K JCTETHUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JInuHocTHBIEe pe3yabTaThl B cdepe OTHOWIEHHI O00y4alIMXCA K ceMbe H
POAMTEJISIM, B TOM YHCJIe MIOAT0TOBKA K CeMeilHOM KU3HM:

OTBETCTBEHHOE OTHOLIEHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHUSA
IICHHOCTEH CEMEIHOM KH3HU,

MOJIOKUTENBHBIA ~ 00pa3  CceMbH, pOJUTENbCTBA (OTIOBCTBA M  MAaTEpUHCTBA),
WHTEPUOPU3AIUS TPAAUIIMOHHBIX CEMEMHBIX IIEHHOCTEH.

JInuHocTHBIE pe3ybTaThl B cepe OTHOLICHHSI O0y4YalIIUXCsl K TPyay, B cdepe
COLMATbHO-IKOHOMUYECKHX OTHOIICHUI:

yBaKe€HHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe€ CBOEH
COOCTBEHHOCTH,

OCO3HaHHBIN BBIOOp Oyaymiei mpodeccun Kak MmyTh M CIIOCOO peanu3aliiid COOCTBEHHBIX
YKU3HEHHBIX TIJIAHOB;

TOTOBHOCTh OOYYalOIIUXCS K TPYIAOBOM MNPOo(ecCHOHANBHON NeATEeTbHOCTH Kak K
BO3MOXKHOCTHM  y4acTUsi B  PCIICHWH  JIMYHBIX, OOINECTBEHHBIX, TOCYAapCTBEHHBIX,
OOIIeHAIIMOHANBHBIX MTPOOIIEeM;

MOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYAY U JIOJSM TPYAa, TPYAOBBIM JIOCTHUKEHUSM,
JOOpOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOLIEHHE K Pa3HbBIM BUAAM TPYAOBOM
NeSITENIbHOCTH;

JInunocTHbIE pe3yJbTaThl B chepe (PU3HYECKOro, NCUX0T0rH4eCKOro, COHAIbLHOI0
U aKaJeMU4YeCKOro 0/1aromnoJry4ymus 00y4aroumxcs:

dusnueckoe, SMOILIMOHAIBHO-TICUXOJIOTHUECKOE, COLIMAJIbHOE Onaromonyune
oOyyaromuxcsi B *H3HU 00pa3oBaTeNbHON OpraHu3aluy, OIIYyIIeHHE IeTbMH O€30MacHOCTH U
MICUXOJIOTHYECKOr0 KoM(popTa, HHPOPMALIMOHHON 6€301MacHOCTH.

MeTtanpeaMeTHLIE:

MeranpeamMeTHble pe3ylbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTEeNbHON MPOTpPaMMBbI
MIpe/ICTaBJIeHbl TPEMs IpyNIaMHi YHUBEpCaIbHBIX YueOHbIX aeiictuil (YV ).

PerynsTuBHbIe yHUBEpCaIbHbIC yUeOHbBIE NEUCTBUS

BeinycKHUK Hay4uTCH:

CaMOCTOSITENIbHO ONPENENATh LEIH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO>KHO OIPENEIUTh, YTO IEJIb JOCTUTHYTA;

OIICHUBATh BO3MOXKHbBIE MOCIIEJICTBUS TOCTUKEHUS MMOCTABIEHHOMN 1EJIM B JESTEIILHOCTH,
COOCTBEHHOM >KM3HHM U KU3HU OKPYKAIOIIUX JIOAEH, OCHOBBIBAsICh HA COOOPA)KEHUSAX ITHKU U




MOpaJy;

CTaBUTh U (POPMYNIHpPOBaTH COOCTBEHHBIC 3a7adll B 00pa30BaTEIbHON NEATEILHOCTH U
KU3HEHHBIX CUTYalUsX;

OLIEHUBATb pPECYpChl, B TOM YHUCJIE€ BpeMs M JApYyrHe HeMaTepualbHbIE PECYPCHI,
HEOO0XOAMMBIE JJIS TOCTHIKEHUS TIOCTABICHHOH 1IEJIH;

BbIOMpATh MyTh JOCTHXKEHMs LEJM, IUIAHUPOBaTh pELIEHHWE IIOCTaBJIEHHBIX 3ajad,
ONTUMHU3UPYSI MaTepUAIIbHbIE U HEMATEpUaIbHbIE 3aTPAThI;

OpraHu3oBbIBaTh 3(P(YEKTUBHBIM MNOUCK PECYpCOB, HEOOXOMUMBIX Ul JOCTHIKCHMS
IMOCTaBJICHHOM 1ICIIH;

COIIOCTABJIATh IOJIyYEHHBIH pe3ysbTaT JEATEIbHOCTH C IOCTABICHHOM 3apaHee LEeNbIo.
Ilo3naBaTenbHbIC YHHBepPcaJIbHbIe YUeOHbIe el CTBUSA

BbInyCKHUK HAY4YUTCSH:

UCKaTh U HaXOJUThb 00OOIEHHBIE CITOCOOBI PEeIICHHs 3ajad, B TOM YHMCIIE, OCYIIECTBIATh
pa3BepHYThI MHPOPMALMOHHBIM IMOMCK W CTaBUThb HAa €ro OCHOBE HOBbIE (yueOHble W
II03HABaTENbHbIE) 3a/1a4H;

KPUTUYECKH OLEHMBAThb W MHTEPIPETUPOBATh HHPOPMALHUIO C pa3HbIX MO3MLUH,
pacro3HaBaTh U GUKCHPOBATH IPOTHBOPEUHS B HMH(POPMAIIMOHHBIX UCTOYHUKAX;

UCIOJIb30BaTh Pa3IMyYHble MOJEIbHO-CXEMaTHUECKUE CpeACTBa Ul IPEICTABICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIIECHUI;

HaXOJUTh U MPUBOAUTH KPUTHUECKUE apryMEHThl B OTHOIIEHUM JAECHCTBHM M CYXJIEHHI
JPYroro; CIOKOMHO W pa3yMHO OTHOCUTBCS K KPUTUYECKUM 3aMEUYaHUSIM B OTHOLICHUH
COOCTBEHHOTO CYX/IEHUS, paCCMaTPUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJMTH 33 PaMKH y4€OHOro IpeIMeTa M OCYIIECTBIISATH II€JIEHANPABICHHBIM MOMCK
BO3MOKHOCTEH IS IUPOKOTO MEPEHOCA CPECTB U CIIOCOOO0B AeHCTBUS;

BBICTpAauBaTh MH/IMBUYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS OrPAHUYCHUS
CO CTOPOHBI IPYTHX YYaCTHUKOB U PECYpPCHbIE OTPaHUYCHHUS;

MEHATh M  YJEpKUBaTh pa3Hble MO3UIUM B II03HABATEJIbHOM  JEATEIBHOCTH.
KoMMyHHKaTHBHBIEC yHUBEpPCaJIbHbIEC Y4eOHbIE 1eliCTBUA

BbinyckHUK HayuMTCS:

OCYILIECTBIIATh JEJOBYI0 KOMMYHHMKAIMIO KaK CO CBEPCTHHKAMM, TaK U CO B3POCIBIMU
(xak BHyTpu 00pa30BaTesIbHON OpraHu3allliiy, TaK 1 3a €€ MpeiesaamMu), o 10MpaTh NapTHEPOB JUIs
JIeTOBOM KOMMYHUKAIIUM HCXOJ M3 COOOpaKeHWH pe3yabTaTUBHOCTU B3aMMOJEHCTBHS, a He
JIMYHBIX CUMIIATHH;

pa3BepHYTO, JOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pPEHHUS C MCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;

IIpeamernsbie:

B pe3yabTare u3ydeHHs1 y4eOHOI0 npeaMeTa «XUMMHs» HA YPOBHe cpe/iHero o0iero
o0pa3oBaHus:

BbinyckHuk Ha 6230BOM YPOBHE HAYUMTCSH:

pacKkpelBaTh Ha IMpUMepax pojb XUMHUM B (POPMHUPOBAHUM COBPEMEHHON Hay4HOIl
KapTUHBI MUpPa U B IPAKTHUECKOH 1€ATEIbHOCTU YEJIOBEKa;

JEMOHCTPUPOBATh Ha IPUMEPAX B3aMMOCBA3b MEXKY XUMHUEN U JPYTUMHU €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha PUMEPAX MOJIOKEHUS TEOPUH XUMHUUecKoro ctpoeHus A.M. bytneposa;

noHumath (usnueckuit cmpicn Ilepuoanueckoro 3akona JI.M. MenneneeBa u Ha €ro
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMUYECKHX 3JIEMEHTOB U 00Pa30BaHHBIX UMU BEILIECTB
OT AJIEKTPOHHOI'O CTPOEHHS aTOMOB;

OOBSICHATh MPUYMHBI MHOTOOOpa3us BEIIECTB HAa OCHOBE OOIIMX MpeACTaBIeHUN 00 uX
COCTaBe€ U CTPOCHUH;

IPUMEHATHh IPAaBWJIA CHUCTEMATHYECKONM MEKIYHApOJIHOM HOMEHKIATYpbl KakK CpEeACTBa
pa3nuyeHus U UAeHTU(UKALUY BEIIECTB 110 UX COCTAaBY M CTPOEHUIO;

COCTaBJIATh MOJIEKYJISIPHBIE M CTPYKTYpHble (DOpPMYJIbl OPraHMYECKHUX BELIECTB Kak
HOocHUTeNnell HMHpOpMalMM O CTPOCHHUU BEIIeCTBAa, €ro CBOMCTBaX W TMPUHAUIEKHOCTH K



OIIPEJIEIICHHOMY KJIACCY COCIMHECHU;

XapaKTepU30BaTh OpPraHMYECKHE BEIIECTBA II0 COCTaBY, CTPOCHUI0 U CBOWMCTBAM,
yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

IPUBOJIUTH INPUMEPHl XUMHUYECKHX PEaKLIMH, PAaCKPBIBAIOIIMX XapaKTEPHBIE CBOMCTBa
TUIUYHBIX TPEACTABUTENCH KIacCOB OPraHMYECKHUX BEIIECTB C LENbI0 MX HIACHTU(QUKAIUH H
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

IIPOrHO3MPOBATh BO3MOXKHOCTh IPOTEKaHMsSI XMMHUYECKUX pEaKlMii Ha OCHOBE 3HAHWUM O
TUIIAX XUMHUYECKOM CBA3M B MOJIEKYJIaX PEeareHTOB U MX PEAKLIMOHHOW CLIOCOOHOCTH;

UCIIOJIB30BaTh 3HAaHUA O COCTaBE, CTPOCHUHM M XUMHUYECKHX CBOMCTBAX BELIECTB IS
0€3011aCHOT0 MPUMEHEHUS B IPAKTUYECKOMN EATEIbHOCTH;

NPUBOAUTH IPUMEPHI MPAKTHUECKOTO HCIOIb30BaHUS MPOJIYKTOB MEepepadOTKU HEPTH U
IIPUPOJHOIO 'a3a, BBICOKOMOJEKYJISPHBIX COEUHEHUH (IONMMATHIIEHA, CHHTETHYECKOTO KayuyKa,
alleTaTHOT'O BOJIOKHA);

IIPOBOAMTH OIBITHI IO PACIO3HABAHUIO OPIAaHUYECKUX BEIIECTB: TJIULEPUHA, YKCYCHOU
KHUCJIOTHI, HEMPEAETbHBIX KUPOB, TIIOKO3bI, KpaxMaia, OEJIKOB - B COCTAaBE MUIIEBBIX MPOIYKTOB
U KOCMETHUYECKUX CPECTB;

BJIQJIETh IpaBWJIaMU U IpHUeMaMu O€30MacHON pabOThl ¢ XMMHYECKMMH BELIECTBAMH U
1abopaTopHBIM 000PYI0BAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklUy U CMEIEHUS XUMUYECKOTO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C LIEIbIO ONPEETICHHUS ONTUMANIBHBIX YCIOBUI NMPOTEKaHUS
XUMHUYECKUX IPOLECCOB;

IIPUBOJUTH IIPUMEPBI THIPOIN3a COJIEH B IOBCEAHEBHON KU3HU YEJI0OBEKa;

OPUBOJIUTH TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuid B  IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

OPUBOJIUTH HPUMEPbl XUMHUYECKHUX PEAKLHI, pacKpbIBalOIUX OOIIME XUMHUYECKHE
CBOMCTBA MIPOCTHIX BELIECTB - METAJIIOB U HEMETAILJIOB;

NPOBOJIUTH pPACYEThl HA HAXOXKJIECHHE MOJEKYISIPHOH (OpMyIBl YriIeBOIOpOJaa IO
IIPOAYKTaM CropaHusl M II0 €r0 OTHOCHUTEIBHOM IUIOTHOCTM M MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJIIIUX B €r0 COCTaB;

BJIAJIETh NpaBUJIaMU 0€30MacHOr0 OOpalleHus] C €IKUMH, TOPIOYUMH M TOKCUYHBIMH
BELIECTBaMHU, CPEJICTBAMU OBITOBOW XHUMMHH;

OCYILECTBIIATh TOUCK XMMHUYECKOM HHQPOpPMALMU MO Ha3BaHUSAM, HICHTU(UKATOpaM,
CTPYKTYpPHBIM (popMysiaM BEILIECTB;

KPUTUYECKH  OLIGHMBAaTh M HMHTEPIPETHPOBATh  XUMHUECKYI0  HH(pOpMaIHIO,
coJieprKallytocs B COOOLIEHUSX CPEACTB MaccoBOW MH(popMaiuu, pecypcax VHTepHeTa, HayuHO-
MOMYJISIPHBIX CTAaThAX C TOYKU 3PEHMSI €ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISAX BBISBICHUS
OLIMOOYHBIX CYXJIEHUN U (OPMUPOBaHUS COOCTBEHHOU MO3UIUH;

1. Coaepsxkanue y4e0HOr0 npeamera
10kaacc (102y; 34. B Hee10)

OcHoOBHBIC TEOpEeTHYECKHE MOT0KCHUS OPraHN4YeCKOH XUMHUH

[Ipenmer oprannyeckoil xumuu. MHoroodpasue opraHuueckux BemiecTB. llosBienue u
pa3BUTHE OPraHMUYECKON XMMHUHU KaK HayKHM. XHMHYECKOE CTPOEHHUE KaK IMOPAIOK COECTUHEHMS
aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTU. OCHOBHBIE NOJIOKEHUS TEOPUH XHMHUYECKOTO
CTpPOEHMsI OpraHMuYecKux coenuHeHudl A.M. bytnepoBa. YriiepoIHBIM CKeleT OpraHu4eckou
MOJIEKYJIbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTH CBOMCTB BEHIECTB OT XHMHUYECKOIO
cTpoeHusi Mosekyn. M3omepus u uzomepsl. [lonarue o ¢yHkumoHanbHOM rpymme. [IpuHIKIIEL
KJIacCU(UKALUK OPTraHUYecKuX coennHeHuil. CucreMatnyeckas MeXyHapo/iHas HOMEHKJIaTypa
Y TIPUHIIMITBEI 00pa30BaHus Ha3BaHUN OPTaHUYECKUX COCTUHEHUH.

MecTo u 3HaueHHE OpPraHUYECKOl XUMHUU B CUCTEME €CTECTBEHHBIX HayK.

Yraesoaopoabl

[TpenenbHble yrieBoaopo sl (aynikaHbl). CTpoeHHE MOJIEKYJIbl MeTaHa. ['oMoornyeckuit
psan ankaHoB. ['omornoru.MexayHapoaHass HOMEHKJIATypa OpraHM4eckux BeniecTB. M3omepus
YTJIEPOAHOTO CKeleTa. 3aKOHOMEPHOCTH U3MEHEHUs (U3NYECKUX CBOMCTB. XUMHYECKHE




CBOMcTBa (Ha IpUMepe MeTaHa M JTaHa): peakUuu 3aMelleHus (TaJloreHUpPOBAHUE),
JETUAPUPOBAHUS KaK CHOCOOBI MOJIyYEHHs] BaXKHEHIINX COEAMHEHUH B OPraHUYEeCKOM CHHTE3E.
l'openne meraHa Kak OJUH M3 OCHOBHBIX HCTOYHHUKOB TeIla B TPOMBIIUIEHHOCTH H OBITY,
n3omepuzarnuu ankaHoB. llemubie peakumu. CBoOomHbie pa/lukansl. ["amoreHompousBo/lHbie
asnikaHoB. HaxoxieHre B npupo/ie ¥ NPUMEHEHHUE AJIKAHOB.

Kparnsie cBs3u. Henpenensusie yrieBonopozsl. AnkeHbl. CTpOCHHE MOJIEKYJIbI STHIICHA.
sp-T'ubpunuzamus. ['omonormueckuii psin ankenoB. Homenkinarypa. M3omepus yriiepoaHoro
CKeJleTa M TIOJIOXKEHUS KpaTHOM CBs3M B MoJjekyie. XHMHUYECKHE CBOWCTBA (Ha IpUMepe
STWIEHA):  peakUMu  MPUCOEIMHEHUs  (TaJIOr€eHHpPOBAHME,FUAPUPOBAHUE,  TUApaTanus,
TMJIPOTraJOTeHUPOBAaHUE)  KaK  CHoco0  HOJay4eHHs  (PYHKIMOHAIBHBIX  IPOM3BOJHBIX
yriaeBoopoaoB, ropenus. IlpaBuno MapkoBHHKOBA. BBICOKOMOJIEKYIISIpDHBIE COEIUHEHUS.
KauecTBeHHBIE peEakUuMM Ha [BOMHYIO CBs3b. IlonmMepusanus »>TUiIeHa Kak OCHOBHOE
HaIpaBJIEHUE €r0 UCIHOJb30BaHus. [1oMuITHIIEH KaK KPYIHOTOHHAXHBIN IPOAYKT XUMHUYECKOIO
pou3BoJcTBa. [I[puMenenue stuneHa.

Ankanuensl U kaydyku. [lonsTue 06 ankaaneHax Kak yriaeBOAOPOAax C ABYMsI IBOMHBIMH
cBs3amu. Ilonumepusanus nuBuHwia (OyragueHa-1,3) kak crnoco0 MoJyd4eHUs] CUHTETUYECKOro
kayuyka. M3ompen (2-merwnOyralluen-1,3). HarypanbHbli M CHHTETHYSCKHH KaydyKH.
Bynkanuzanus kaydyka. Pesuna. Ilpumenenue kayduyka u pesuHbl. Conpshbk€éHHBbIE JBOMHbBIE
cBa3u. IlomyyeHme w© XMMHYECKME CBOMCTBA alKaJAWEHOB. Peaknuum INpUCOEIHHEHMS
(raJloreHUpOBaHMA) U MMOJTUMEPU3ALUH ATKATUEHOB.

Ankunbl. AuetwieH (3TMH) U ero romosiorn. CTpoeHHE MOJIEKYJbl aleTHIICHA.
I'omonornueckuii psan ankuHos. HomeHkiatypa. M3oMepust yriiepoJHOro CKejleTa U MOJIOKECHHUS
KpaTHOW CBA3M B MoJsekyie. MexkinaccoBass wusomepus. Sp-I'mOpuamsanms. Xumuyeckue
CBOMCTBA (Ha MpUMEpE alleTUIICHA): PEaKIIUU IPUCOSANHEHUS

(ranoreHMpoBaHUE,TUAPUPOBAHNE, TUApPATALMs, THUIPOrajJIorT€HUPOBAHME) KaK CIOCO0
IIOJIyYEHUsI IIOJUMEPOB U JPYrUX IOJIE3HBIX NPOLYKTOB. ['OpeHHME aneTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBApPKHU U pe3KHU MeTaiioB. [IpumMeHeHue aneTuieHa.

[TonsiTve 0 LMKIIOANKAaHAX.

ApeHbl (apoMaTHYECKHE YIJIEBOAOPOJbI). BeH301 Kak mpencTaBUTENb apOMATHYECKUX
yrieBoaopoaoB. CTpoeHue MoJeKyiabl OeH3osa. XMMHUYECKHE CBOMCTBA: peaklUu 3aMeIleHUs
(raoreHMpoBaHHE) KaK CHOCOO TMONY4YEeHHS XUMHUYECKMX CpEJICTB 3alllUThl PACTEHUH,
NpUCOEIUHEHUsl (TUAPUPOBAHME) KaK JIOKA3aTeNbCTBO HEMpEAeIbHOI0 Xapakrepa OeH3oJa.
Peakuus ropenus. Tomyon. U3omepus 3amectrureneil. [lpumenenune Oenzona. Ilectunmasl.
I'eHeTnyeckas CBS3b apEHOB C APYTUMH YIJIEBOJOPOJAMH.

[TpuponHbie UCTOUHUKH yriieBoaopoaoB. [Ipupoanstii ra3. Hedrts. [lonyTHbie HedTsHbIE
ra3sl. Kamennsiii yrons. Ilepepaborka Hedru. Ileperonka HegTH. PexTrdukannonHas KoJOHHA.
bensun. Jlurpoun. Kepocun. Kpexunr nedTenpoayktoB. TepMuyeckuil M KaTaJIUTUUYECKHUM
kpekuHru. [lnponms.

Kuciopoacoaep:kamue opranudeckue coeJMHeHUsI.

Kucnoponconepxamue opranndeckue coeiMHeHns. OQHOATOMHBIE NIPEAEIbHBIE CIIUPTHI.
Knaccudukanus, HoOMEHKIaTypa, U30MEpHUsl COUPTOB. MeETaHOJ M 3TaHOJ KakK MpEeACTaBUTEIN
IIPEENbHBIX OJHOATOMHBIX CIUPTOB. IlepBUYHBIN, BTOPUUHBIM M TPETUYHBIA aTOMBI YIJIEPOJA.
Bopopoanas cBs3p. XuMudeckue cBOICTBa (Ha mpUMepe MeTaHoja U 3TaHOJIa): B3aUMOJeNCTBHe
C HaTpueM KakK CcHoco0  YCTaHOBJIEHHS HAIWYMs  THAPOKCOTPYMIIBI, peakuus ¢
raJIoreHOBOJIOPOAAMH KaK CIOCO0 TMOJIyuYeHHUs pacTBOpHUTENeH, Aerujparanus Kak Ccrocod
NOJy4YeHUs1 dSTWiIeHa. Peaknus TOpeHus: chnupThl Kak TomimBo. CnuproBoe OpoXeHHe.
®epmenTsl. Bonopoansie cBsa3u. [Ipumenenue metanona u atanona. GU3N0IOTMYECKOE IEHCTBHE
METaHOoJa U ATaHOJIa Ha OPraHU3M 4eJIOBEKa. AJIKOTOJIU3M.

MHoroaromMHbie CIUPTHL. DTHIIEHTIIMKOIb U TJIMLIEPUH KaK MPEICTaBUTENN HPEeIbHbBIX
MHOI0aTOMHBIX cupToB. KadecTBeHHas peakliis Ha MHOTOAaTOMHBIE CIIUPTHI U €€ NPUMEHEHUE
JUIsL pacrio3HaBaHMsI TJIMLEPHHA B COCTaBE KOCMETHUYECKUX cpeacTB. [IpakTrueckoe nprMeHeHue
STWJIEHTJIMKOJIS U TNINLEPHUHA.

®enon. Apomarnueckue cnuptbl. CTpoeHHe MOeKynbl ¢eHona. B3zanmHoe BiIusHHE



aTOMOB B MoJieKyJie (heHona. XMMUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THIPOKCHIOM
HaTpusi, Opomom. KadecTBeHHas peakuust Ha PeHOI.

[Tpumenenue penona.

KapOonunbhsle coenqunenus. KapOonwibHas rpynna. Anpaeruasas rpynna. AjibAaeruibl.
Keronsl. M30Mepust 1 HoMeHKknaTypa. [lonyyenne 1 XuMruuecKkue CBOMCTBA alibAETHA0B. Peakunn
OKHCICHMsI W TPUCOEAMHEHUS anbleruioB. MetaHans (dopMmanbierua) M dTaHalb
(ameranbaerua) Kak IPeICTaBUTENN INPEECNIbHBIX albAeruaoB. KauecTBEHHblE peaklUu Ha
KapOOHMJIBHYIO TpYIIy (peakiusi «CcepeOpsHOro 3epKana», B3aUMOACHCTBUE C TUAPOKCHIIOM
menu (II)) m ux mpumeHeHue Uit OOHAPYKEHHUS MPENCIbHBIX ABICTHIOB B MPOMBIIIICHHBIX
CTOYHBIX Bojax. TokcuuHOCTh anbaernnoB. Ilpumenenue Gpopmanbiernia u aneranbIerujia.

KapOonoBeie kuciotel. KapOokcunpHas rpynna (kapOokcorpymma). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE IpeJesibHble KapOOHOBBIE KHUCIIOTHI.
[TosryueHne OOHOOCHOBHBIX HPENEIbHBIX KApOOHOBBIX KHUCIOT YKCyCHash KHCIOTa Kak
IPEJCTaBUTEIb MPEICIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XHMMHYECKUE CBOWCTBa (Ha
IpUMEpE YKCYCHOM KHUCIJIOTBI): peaklUyd C MeTajlJlaMH, OCHOBHBIMM OKCHJAMH, OCHOBaHUSIMH U
COJISIMM Kak IOATBEPKACHUE CXO/ACTBA C HEOPraHMYECKUMHU KuciaoTamu. Peakuus stepudukanum
KaKk croco0® MoNy4deHus CIOXHBIX 3¢gupoB. [lpumeHeHne ykcycHO#l KHCIOTh. MypaBbHHAs
kucinoTa. Aueratsl. [IpeacraBienue o BBICIINX KapOOHOBBIX KUCIIOTAX.

Crnoxunblie 3¢upsl 1 xupsl. Homenknatypa. [lonydenue, XuMiU4ecKknue CBOMCTBA CIOXKHBIX
s¢upoB. Peakuus stepucukanuu. Croxsble 3(QUPbl  Kak HOPOAYKThl B3aUMOAEHUCTBUS
KapOOHOBBIX KHCIIOT CO ciupTamMu. [IpuMeHeHne CI0KHBIX A(DUPOB B MUIIEBOW U MapProMEpHOH
IPOMBIIIJICHHOCTU. JKUpPbl Kak ClI0KHbIE 3(UpPbI TJIUIEPHUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble M JKMBOTHBIE JKHMpBI, MX COCTaB. Pacrmo3HaBaHHE pPacTUTEIBHBIX MXUPOB Ha
OCHOBaHMM HUX HENpelIeNnbHOro xapakrepa. [IpumeHenue xupoB. I'maponus3 wWin OMBUICHHE
YKUPOB KaK CI10cO0 IPOMBIIIIEHHOTO TIOJTYyYEHHS COJIEH BBICIINX KapOOHOBBIX KUCIIOT.

MbL1a Kak coJIu BBICIINX KapOOHOBBIX KUCIOT. Motolue cBoiicTBa Mbl1a. CUHTETHUECKHUE
MOIOIIME CPENICTBA.

VYraeBogasl. Kiaccuduxanus yrinesogoB. Monocaxapuisl. Onurocaxapuisl. Jucaxapuisl.
Haxoxnenune yrieBomoB B mnpupoze. [roko3a Kak anpAerHI0CHUPT. BpoxkeHue TIIFOKO3BI.
@pykroza. Caxaposa. ['maponus caxapos3sl. Kpaxmanm u nemmonosza Kak OHOJOTHYECKHE
noJuMepbl. XMMHUECKHUE CBOICTBA KpaxMalla 1 LEJTI0I03b! (THAPOIN3, KaUeCTBEHHAs! PEaKIIHs C
HoOM Ha Kpaxmall U ee NMpHMEHeHHe A oOHapyKeHHs KpaxMana B HpPOAYKTax MUTaHHA).
[Ipumenenue u Ouosoruyeckas pojb yrieBoaoB. IloHATHEe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IpUMepe alleTaTHOrO BOJIOKHA. AneTuiiernitono3a Kinaccudukarys BOJIOKOH.

Nnentuduxanuss opraHMYECKUX COeAUHEHHH. ['eHeTnueckas CBsI3b MEXAY KilaccaMu
OpPraHMYECKUX COCOUHEHUN. TUIIBI XUMUYECKHUX PEAKIIMA B OPraHMYECKON XUMHUHU.

A3oTcoaepikalime OpraHu4ecKue coeJMHeHus.

AMuHbl. AwmuHorpynna. AmxuiuH. [lonmydyeHne W XMMHUYECKHME CBOWCTBA aHWIMHA.
AMUHOKHCIOTBl Kak amQoTepHble OpraHuyeckue coequHeHus. 3omepus um HoMeHKIaTypa.
bunonspueiii moH. I[lentuaHast cBsA3b. buonornuyeckoe 3HaueHue a- aMHHOKUCIOT. OOnactu
IIPUMEHEHNsT aMUHOKHCIOT. XUMHUYECKHE CBOWCTBA aMHHOKHMCIOT. [lenruapl. IlonumenTuast.
I'mummb. benkn kak npupojHble Ouomnonumepsl. CocTaB M cTpoeHHE OenkoB. XHMHYECKHE
cBOiicTBa O€NKOB: rUApon3, NeHaTypauus. OOHapyxeHHe OeIKOB MPHU MOMOIIM KaueCTBEHHBIX
(uBeTHbIX) peakuuil. IlpeBparieHuss OenkoB MUK B opraHuzMe. buonorndeckue ¢GyHKIMU
0€eIKOB.

A3zorconepkane rerepounkindeckue coenuHenus. Ilupunamn. Iupposn. Iupumuaus.
ITypuH. A30THCTBIE OCHOBaHUSI.

Hyxneunosbie kucinorsl. Hykneornael. KomiuieMeHTapHble a30THCTbIE OCHOBaHUS.
XuUMHS U 300pOBbe yenoBeka. apMakoIornyeckas XuMusl.

XuMus NPUPOJHBIX COCTAUHECHUM

Kupbl. Homenknarypa. Ilonyduenue, xumMuueckre cBOMCTBA KUPOB. JKHpPBI Kak CI0KHbBIE
3¢UpHl TIUIEpUHA U BBICHIMX KapOOHOBBIX KHCJIOT. PacTUTenbHBIE M KUBOTHBIE >KHUPBI, HX
cocraB. PacniosHaBaHHMe pacTUTENBHBIX >KHPOB HAa OCHOBAaHWH WX HEINPEACIBHOIO XapakTepa.



[Tpumenenue xupoB. [ MAPOIN3 UM OMBUICHHUE JKUPOB KaK CIOCO0 MPOMBIIIIICHHOTO MOTY4YeHUS
coJiel BbICIINX KapOOHOBBIX KUCIIOT.

Mpbuia Kak coJid BBICIIMX KapOOHOBBIX KUCIIOT. Motolue cBoiicTBa Mblaa. CHHTETHYECKHE
MOIOIIIME CPELICTBA.

Yraesoabl. Knaccupukanus

yraesonoB. Monocaxapuasl. Onurocaxapunbl. Jucaxapuiael. HaxoxzaeHue yriaeBonoB B
npupoze. I'oko3a kak anpaerugocnupt. bposkenne

rmoko3pl.  dpykroza. Caxaposza. I'mpgpomms caxapossl. Kpaxman u memnonosa Kak
Ouojoruyeckue IMoymMepbl. XHMMHUYECKHE CBOMCTBA Kpaxmaja M LEJUII0JI03bl  (TUIPOIN3,
Ka4yeCTBEHHAs peakiys ¢ HOJOM Ha KpaxMall U ee IpUMEHEeHHEe A OOHapyKeHMs Kpaxmaja B
npoaykTax nuTaHus). I[Ilpumenenue u Ouojormueckas poyib yriueBoaoB. llonstue 00
UCKYCCTBCHHBIX  BOJIOKHAaX Ha IIPUMEpPE  aleTaTHOTO  BOJIOKHA.  ALETHILEIIIIONI03a
Knaccudukais BOJIOKOH.

WnenTudukanyss OpraHU4ecKUX COeJUHEHUH. ['eHeTHdeckas CBs3b MEXIy KiaccaMu
OpPraHMYECKUX COEIMHEHUH. THUIBl XMMUYECKMX peakUuid B opraHudeckod xumuu.OOpasisl
OpPraHMYECKUX BEILECTB U MaTepuanoB. MoJenn MoJIeKyll OpraHM4eCKUX BELIECTB

« OTHOIIEHNE aTKaHOB K KUCIIOTaM, IIeJI04YaM, pacTBOPY MEepMaHTaHaTa Kaius U OpOMHOI
BOJIE.

* Mogenu MoJsieKyn TroMoioroB M uzoMepoB. [lomyuenue aneruneHa KapOUIHBIM
crnocoboM. B3aumoneiicTBue aneTuiieHa ¢ pacTBOPOM IlepMaHraHara Kajausi 1 OpOMHOW BOJOH.
I'openne anerwieHa. PaznokeHwe kaydyka IIpM HAarpe€BaHWMM M HCIBITAaHUE IPOAYKTOB
pasyiokeHus. 3HaKOMCTBO ¢ o0pa3lamMu KayuykoB. beH3om kak pactBoputens. ['openue 6eHsomna.
OtHomienue 6eH30J1a K OpOMHOM BOJIE ¥ pacTBOPY MepMaHraHarta kanus. OKUCICHHE TOIyoia

» PacTBopeHne B aleToHE pa3IUYHBIX OpPraHMYecKuX BemecTB. OOpaslbl MOMOIUX U
YUCTSIILIUX CPEACTB.

+ OOpa3upl mIacTMacce,

JlabopaTopHble ONBITHI.

1.  H3roroBieHHe MOAENEH MOJIEKYI YIIIEBOIOPOAOB
2. OszHakomIieHue ¢ oOpa3LamMu NPoaAYyKTOB HeTenepepadboTKu
3. Oxkwucnenue stanona okcugaoM menu (II) ( ucnonvsosanue yugposou yuenuueckoti

nabopamopuu no xumuu Releon)
4.  PacTBOopeHHeE IIIHIIEpPUHA B BOJIE M PeaKIus ero ¢ ruapokcuaom mMeau (I1).

5.  Xumu4eckue cBoicTBa (heHoma

6.  OkwucieHue MeTaHaIs (3TaHAJs) OKCUIOM cepedpa.

7.  Oxucnenue MeraHans (3TaHans) ruapokcugoM meau (I1)

8.  PacTBOpUMOCTB JKUPOB, J10Ka3aTE€IbCTBO MX HEMPEIEILHOTO XapaKTepa, OMbUICHUE
KHPOB.

9.  CpaBHeHHE CBOWCTB MbUIa U CHHTETHMUYECKHX MOIOIIMX CPEICTB( UCHONb308AHUE

yugposoil yuenuuecxou rabopamopuu no xumuu Releon)

10. CBoCTBa INTFOKO3bI KaK aJlbJIErMI0CIUPTA.

11. B3amMopeicTBre caxapo3sl ¢ THAPOKCHIOM KaJIbIUs.

12. IlpuroroBneHHE KpaXMaJIbHOI'O KJIEHCTEPA U B3AUMOAECUCTBHE C HOJOM.

13. T'maponus kpaxmana. O3HakOMJIeHHE C OOpa3laMH MPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH.

14. 1IBeTHBIE peaklMH Ha OENKU

.

IIpakTuyeckue padoTnl

1. «Ilony4yeHue 3TUIIEHA U U3YUYEHHUE €rO CBOMCTBY.

2. «llomy4yeHne yKCYCHOM KHCIIOTHI U H3yUCHUE €€ CBOMCTBY.

3. «Peenue skcriepuMEHTAIBHBIX 33]]a4 Ha PacliO3HAaBaHHE OPraHUYECKUX BEIIECTBY.

4. «Pacno3HaBaHMeE IJIACTMACC ¥ BOJIOKOH.



11 kamace ( 102 4. 3 4. B HEENO)

OBIIAA XUMMUA.

Crpoenue aToma

ATOM — cJOXHasg 4acTuia. ATOM — CIOXHas 4JacTtuna. Jloka3zaTenbCTBa CII0KHOCTH
CTPOEHUS aTOMa: KaTOAHbIE M PEHTICHOBCKHUE JTy4d, (PoTod3(h(deKT, pannoakTuBHOCTb. OTKPBITHE
JJICKTPOHA, MPOTOHA W HehTpoHa. Mogemu crtpoenusi aroma (Tomcona, Pesepdopma, bopa).
Makpomup u Mukpomup. KBaHTOBO-MEXaHHMYECKHE IIPEACTABICHUS O CTPOCHUU aTroMa.
CocrositHue 3JeKTpOHOB B aroMe. HykiloHBI: mpoToHBI W HeWTpoHbl. Hyxmuael. M3o00aper u
n3oTonbl. KBaHTOBO-MEXaHWYECKHE NPEACTABICHUA O TMpHpone »3iekTpoHa. Ilonarue o006
ANEKTPOHHON OpOUTANIN U AJIEKTPOHHOM objake. [IpaBuia 3amoiHeHns SJHEPreTHUYECKUX YPOBHEH
u opOutaneil snekTpoHamu. [IpUHIMI MHHUMYMa SHEPruH. DJIEKTPOHHBIE KOH(UTYypaluu
aTOMOB ¥ HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI aTOMOB XpoMa, MeIH, cepedpa u Ap.

BanenTHble BO3MOXXHOCTM aTOMOB XUMHUYECKHX 3JIEMEHTOB. BajeHTHbIE 3JIEKTPOHBI.
BanenTtHple BO3MOXXHOCTH aTOMOB XHMHUYECKHX 3JEMEHTOB, OOYCIIOBJICHHBIC pPa3IHUYHBIMU
¢dakropamu. CpaBHEHHUE MMOHATHN «BAJICHTHOCTH)» U «CTETIEHb OKHCIICHUSY.

[lepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux sneMeHtoB . U.
MenpeneeBa u ctpoenue aroma. llpennocbuiku otkpeitust Ilepuonnyeckoro 3akoHa. OTKpbITHE
3akoHa. [lepBas ¢popmynuposka [lepuoguueckoro 3akona. Ctpykrypa [lepuonnyeckoii cuctembl
sneMeHTOB. COBpEeMEHHBIE IMPEICTABICHUS O XMMHUYECKOM 3yieMeHTe. BTopas ¢opmynupoBka
[lepuonnueckoro 3akona. Ilepuoamueckass cucrema u cTpoeHue aromMa. PU3NMUECKUN CMBICI
MOPSAJIKOBOTO HOMEpPA 3JIEMEHTa, HOMEpPOB Ipymmbl U nepuona. [lepmoauueckoe n3MeHEHUE
CBOMCTB D3JIEMEHTOB: pajguyca aToma, 3JIEKTPOOTPULIATENbHOCTH. [IpuunMHBI HU3MEHEHUs
METAIINYECKUX M HEMETAJUIMUECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U MEPUOJAX, B TOM YHUCIIE U
B Oombmux. Tperbs QopmynupoBka Ilepuomnueckoro 3akona. 3HaueHue Ilepumommyeckoro
3akoHa M Ileproguueckoit cucTeMbl AJi pa3BUTHUSI HAyKH U IMOHUMAaHUS XMMHYECKOM KapTUHBI
MHUpa.

Hemonctpauuu. ®orosdpdexrt. Katonusie nyun (37€KTPOHHO-JIYUYEBBIE TPYOKH), MOIEIH
JJICKTPOHHBIX 007aKkoB (opOuTasieil) pa3iauvyHord (opmbl. PaznmuuHble BapwaHThl TaOJIHII
[lepuognueckoit cucrembl xumuyeckux siemeHToB . M. MenneneeBa. OOpasubl HPOCTBIX
BELIECTB, OKCHJIOB M THIPOKCHIOB 3JIEMEHTOB 3-r0 MEpuoja U JEMOHCTpAlMsl MX CBOMCTB.
Crpoenue Bemiecta. J{ucrnepcHble CUCTEMbI

Xumunueckas cBs3b. EnuHas npupona xumuyeckou cBs3u. [IoHsATHE 0 XUMUYECKOH CBA3U
KaK Ipoliecce B3aUMOJICHCTBUSL aTOMOB C 00pa30BaHMEM MOJIEKYJ, HOHOB M paauKaiioB. Bujel
XUMHYECKON CBs3M. AMOp(HBIE U KpUCTAIIUYECKHE BeliecTBa. MoHHas XuMuYecKas CBS3b.
JunonbHBIA MOMEHT CBs3u. CBOMCTBAa BEIMIECTB C HOHHOW KPUCTALTMYECKOW PpEIIETKOM.
KoBasnienTHass cBsi3b. MeTon BaJeHTHBIX CBA3e B 00pa3oBaHUMM KOBAJIEHTHOH CBS3M.
DNeKTPOOTPULIATEILHOCTh U PA3HOBUIHOCTH KOBAJIEHTHOM CBS3M IO 3TOMY MPU3HAKY: MOJSpHAS
Y HETOJISIpHAS.

Crnioco0 nepekpbIBaHUS AIEKTPOHHBIX OpOUTanel u kinaccuduKaiys KOBAJIEHTHBIX CBA3EH
M0 ATOMY HpPU3HAKY: CT- U P-CBsi3U. KpaTHOCTh KOBaJNEHTHBIX CBS3EM M UX KiaccH(HKAIUS IO
ATOMY IMpPHU3HAKY: OJUHApHas, JBOMHAas U T. I. MexaHu3Mbl 00pa30oBaHMs KOBAJECHTHOW CBSI3U:
OOMEHHBI W JIOHOpHO-aKLENTOpHbIH. Kpucramimueckoe cTpoeHHE BEIIECTB C 3TUM THUIIOM
CBSI3M, UX (PU3UYECKHE CBONCTBA.

Mertamndeckas cBsi3b U ee oco0eHHOCTH. DPu3nyeckre cBOCTBa METAJIIOB KaK (DYyHKIIHS
METAJUIMYECKON CBSI3M U METAJUIMYECKON KPUCTAIINYECKON PEIIETKH.

Bomoponnas cBA3p M MexaHuU3M ee oOpa3oBaHusA. MeEXMoONeKy- JIIpHAas |
BHYTPUMOJIEKYJISIpHAs BOAOPOJHbIE CBsI3U. DU3MYECKHE CBONCTBA BEIIECTB C BOJOPOJHOMN
CBs3b10. brosoruueckas pojib BOJOPOIHOM CBSI3U B OPraHU3aLUHU CTPYKTYp OHOTIONINMEPOB.

['uOpunnzanus opburtanei u reomerpuss Mo € K yia. Teopus ruOpuauszanuu. Tumsl
rUOpUAM3AIMK  DIIEKTPOHHBIX OpOWTaNeil W TeoMeTpHsl OpPraHMYeCKMX M HEOPraHWYEeCKUX
MOJIEKYI.

Teopus cTpoeHUsI XUMUUYECKUX COEMHEH U U. [Ipennocsliku co3gaHus TEOPUU CTPOSHUS
XUMUYECKUX COCTMHEHHM: Che3]] ecTecTBOUCTbITaTenel B T. [lIneliepe. JInunocTHbIe KauecTBa A.



M. bytnepoBa. OCHOBHBIE TMOJOXKEHHS TEOPHUM XHMHUYECKOTO CTPOEHMSI OPraHUYECKUX
COCAMHEHHUI U COBPEMEHHON TeopuH cTpoeHusd. M3omepus B opraHmyeckoil xumuu. BzaumHoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX OPraHU4E€CKUX U HEOPraHUYECKUX BELIECTB.

OcHOBHBIC HANpaBJICHUsI PA3BUTUSA TEOPUM CTPOCHUS OPraHUYECKUX COCOUHEHUM
(3aBUCUMOCTb CBOMCTB BELIECTB HE TOJBKO OT XMMHMUYECKOTO, HO M OT UX 3JIEKTPOHHOIO U
IIPOCTPAHCTBEHHOT O CTPOEHUSA). WMHayKIMOHHBIN u ME30MEPHBII 3 GEKTHI.
CrepeoperyisipHOCTb.

JlnanekTuueckue OCHOBBI OOIIHOCTH JBYX BEIYIIMX TEOpUH XUMHHU. JlMajgeKTH4YecKue
ocHOBbI oOmHOocTH Ilepuoanueckoro 3akona [[. M. MenneneeBa u Teopuu crpoeHus A. M.
byrnepoBa B craHOBiIeHMM (paOOThl HPEIIECTBEHHUKOB, HAaKOIUICHHE (DAKTOB, ydyacTHE B
Che3/aX, PYCCKUU MEHTAIMTET), MpeackazaHuu (HoBble AieMeHThl — (Ga, Se, Geé u HOBBIC
BEILIECTBA — M30MEPHI) ¥ pa3BUTUHU (TPH POPMYIUPOBKH).

[Tomumepsl opranuueckue u Heopranumdeckue. Iloaumepbl. OCHOBHbBIE NOHSATHS XUMUU
BBICOKOMOJIEKYJISIDHBIX ~ COCIUHEHUM: «MOHOMEpPY, «TIOJIAMEDPY, «MaKpOMOJIEKYJIa»,
«CTPYKTYPHOE 3BEHO», «CTENEHb IOJIMMEPU3ALUNY, «MOJEKyspHas wmaccay. CrocoOsl
IIOJIyYEHUs ITOJIMMEPOB: PeaKLUy NOJUMEPHU3ALMU U NOJIMKOHAeHcauuu. CTpoeHHEe NOJIMMEPOB!
reomMeTpuueckas popmMa MaKpOMOJIEKYI, KPUCTAUIMYHOCTh U aMOP(GHOCTh, CTEPEOPETYISIPHOCTD.
Ilonmnmepsl opranmyeckue U Heopranuueckue. Kayuy- ku. Ilmactmaccsl.  Bomoxha.
bruononumepsl: OenkM W HYKICHMHOBBIE KHUCIOTHI. Heopranwyeckue NOJIMMEPHl aTOMHOTO
CTpoeHus (AIIOTPOIHbIE MOAN(DUKALUY YIIIepoa, KPUCTAIIMYECKUN KPEMHUMH, CEIeH U TeJLUTyp
LENOYEYHOI'O0 CTPOEHHUS, JUOKCHA KpPEMHMs M Jp.) U MOJEKYJISIPHOrO CcTpoeHus (cepa
IUTACTHUYECKAs U Jp.).

Hucniepcubie cucteMbl. YucThle BemecTBa W cMecH. Kiaccupukamuss XUMHYECKUX
BemiecTB 1o yucrore. CocraB cMmeceil. PactBopbl. PactBopumocts BemiectB. Kiaccudukarys
pacTBOPOB B 3aBUCHUMOCTHM OT COCTOSIHMSI PAaCTBOPEHHOIO BellecTBa (MOJIEKYJISIPHBIE,
MOJICKYJISIPHO-UOHHBIE, HOHHbIE). THUIBI PACTBOPOB MO COJIEP’KAHUIO PACTBOPEHHOTO BEILECTBA.
Konuenrtpanus pacTBopos.

[TonsTue «aucnepcHas cuctemay. Kiaccudukanus ITuCHepcHbIX CUCTEM B 3aBUCUMOCTH
OT arperatHoro COCTOSIHUS JMCIIEPCHOHHOM cpenbl U AucnepcHol (asbl, a TakXke Mo pa3Mepy
yactull. ['pybonucnepcHble CUCTEMBI: AMYJIbCUU U CycneH3uu. PacueTHblie 3amaun. PacueTsl mo
XUMUYECKUM (PopMyIiam.

PacueTsl, cBsI3aHHBIE C MOHATUSAMHU «MAaccoBas J0JIs1» U «0ObEeMHasl J10Js» KOMIOHEHTOB
cMecH. Beranciienre MOIspHOM KOHIIEHTPALMKA PaCTBOPOB.

JemoHcTpanun. Mojenu KpHUCTaNIMYECKUX PEIIETOK BEIIECTB C PAa3JIMYHBIM THUIIOM
cBs13eil. Moenn MOJIEKyJl pa3IunyHON reoMeTpur. Moiesin KpUCTAINIMYECKUX PELIETOK aaMasa U
rpaduta. Mojenu MoJeKyad W30MEpOB CTPYKTYPHOM M MPOCTPAHCTBEHHOH n3omepuu. Mojenu
KPUCTANIMYECKUX PpEUIeTOK MeTajuioB. Moaenu u3 BO3AYIIHBIX LIAPOB, OTpa)karollue
IIPOCTPAHCTBEHHOE  PACIOJIOKEHUE sp*-, sp*, SP-ruOpUIIHBIX oOpOUTaTel B  MOJIEKYJax
OpPraHMYECKHUX Y HEOPraHUUECKUX BEIIECTB.

Komnexknust minactMacc M BOJOKOH. OOpasipl HEOPraHUYECKUX IOJIMMEPOB: CEphl
macTudeckoit, pochopa kpacHoro, kapua u ap. Moxaenu monekyn 6enkoB u JJTHK. O6pa3isr
pa3IUYHBIX cUCTeM C X)uakoi cpenoil. Koarymsamus. Cunepesuc. ekt Tungans.

JlaBGoparopHble OMBITHl. 3HAKOMCTBO C KOJUJICKUUSMU MUIIEBBIX, MEIULUHCKUX U
Oouosiornyeckux reneit u 3oseit. Ilomydenue kosmomaHoro pactBopa xyopuaa skenesza (IID).
XUMHUYECKUE PEAKIUU

Knaccugukanuss XUMHUYECKUX peakiuii B OpraHUYecKOM M HEOPraHWYECKOH XHUMUH.
[lonsiTHE O XMMHMYECKOM peaklHuH, OTIMYUE €€ OT SACPHOM peakiuu. AJUIOTPONHBIE U
MOJTUMOP(HBIE PEBPAIIECHUS BEIECTB.

Knaccudukanus peakiuii B HEOPraHM4eCKO XUMHUH 110 YUCITY M COCTaBYy pearupyroniux
BEIIECTB (pa30oKeHus, COeIMHEHMs], 3aMeIleH s, 0OOMeHa).

Knaccudpukanus XuMHYECKMX peakUuid B OpPraHWYecKOM XuUMHUU (IPUCOEAUHEHUS,
3aMELIEHMS, OTIIETIIICHUS, U30MEPHU3ALUN).

Knaccudukanus peakuuii no terioBomMy 3QQekTty, no GazoBoMy COCTaBYy, [0 y4aCTHIO



Karanusaropa. O0paTHUMble U HEOOpaTHMBbIE PEAKIIHH.

OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLUU M peakuuu, uaymue O0e3 H3MEHEeHMs
CTENEHENW OKHUCIIEHUS 3JIEMEHTOB. MEXMOJIEKy- JISIPHbIE U BHYTPUMOJIEKYJISIPHBIE OKUCIUTENIBHO-
BOCCTAHOBUTENbHBIE peakuuu. Peakuuu aucIponopuuoOHUpPOBaHUSA. MeTonsl COCTaBJICHHUS
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUA: METOJI JIEKTPOHHOTO OanaHca.

OcHOBHBIE TIOHATUS XUMHUYECKOW TepMOoIMHaMUKH. llepBoe Hayamo TEpMOAMHAMUKH.
TemnoBoit s¢ddext xumuueckoil peakumu. 3akoH [‘ecca m ciencTBust U3 Hero. Teruiora
(oHTaNBIUs) 00Opa3oBaHus BelecTBA. TepMOXMMUYECKHE PACUETHI.

[Tonstue suTpommu. BTopoe Hawano tepmomuHamuku. CBoOomnast sHeprusi ['mGoOca.
PacyeTs! caMOIIpON3BOJIBHOIO MPOTEKAHUS XUMUYECKON PEAKIIMH.

CkopocTh xumuueckux peakuui. Ilpenmer xumumueckoid kunetuku. Ilonstue ckopoctu
XUMHMUYECKON peakuuy. KuHeTnueckoe ypaBHEHHME peaklUy U KOHCTAHTAa CKOPOCTH XMMHUYECKOU
peakuuu. PakToOpbl, BIUSIOLIME HA CKOPOCTh XMMMUECKON peakuuu (IIpUpojia pearupyromux
BEIIIECTB, KOHLEHTPAIHsl, TEMIIEPATypa, TOBEPXHOCTh COIPUKOCHOBEHNUS BEILIECTB).

[lonsTe o0 Karanu3aTopax U Karaau3e. ['OMOTNEHHBIM M TI'€TEPOreHHBIM KaTajaus.
@®epmeHThl. OOpaTUMOCTh XUMHMUYECKUX peakuuid. Xumuyeckoe paBHoBecue. OOpaTuMble
XUMHAYECKHE PEaKIMH, H3MEHEeHHWe »Hepruu [ mbOca B oOpaTMMOM mporecce. XHUMHUECKOE
paBHOBECHE U €ro nuHamudeckuil xapakrep. Koncranta xumudeckoro pasHosecus. [lpunnun Jle
HlaTtenbe. CMeLIEHNE XUMHUYECKOTO PABHOBECHS.

DIEKTPOIUTHYECKAS JUCCOLAALH. ONEKTPOIUTHI u HEDJIEKTPOJINTHI.
DNEKTPOIUTUYECKAsT UCCOLMALINS, MEXaHU3M JUCCOLMALMU BELIECTB C Pa3IMUHBIMM BUAAMU
cBs3u. CuibHble M cila0ble 31eKTpoiauThl. CTeneHb AUCCOLMALMM U €€ 3aBUCUMOCTbh OT
pa3nmuuHbIX (hakropoB. Monnoe npoussenenue Boabl. [lorstue pH. Bogopoanslii moka3aTens.

I'maponus. I'maponus kak oOMeHHBIH mpouecc. OOpaTUMbI U HEOOpaTUMBIA THIPOIIU3
OPraHWYECKUX M HEOPraHU4eCKUX BewmecTs. [mapomus coned. ['maponus opraHudeckux
COEMHEHUIl Kak XuMHuYecKas OcHoBa oOMeHa BemecTB. Iumaponuz AT®D kak ocHOBa
SHEPreTHYECKOro 0OMeHa B JKHUBBIX OPraHU3Max

Pacyernbie 3amaum. PacueTel 1O TEPMOXMMHMYECKMM ypaBHEHUsM. BpluncieHue
TeIIoBOro 3¢ ¢dekra peakuuu Mo TemioTe oOpa3oBaHMs PearupyrolliuX BEIIECTB U MPOJYKTOB
peakuuu. Onpenenenne pH pacTtBopa 3agaHHOM MOJIIpHOW KOHLIEHTpauuu. Pacuer cpemneit
CKOPOCTH pEaKlIM{ M0 KOHIIEHTPALMSIM pearupyoiyx BelecTs. BoranuciaeHus ¢ ucrnonb30BaHUEM
MOHATUS «TeMIepaTypHbIl KO3(pPUIMEHT CKOpoCTH peakuuu». HaxoxJeHue KOHCTaHTHI
paBHOBECHs] pEaKkUMM [0 PaBHOBECHBIM KOHILEHTPALUsSM U  ONpPEIEICHUE HCXOTHBIX
KOHIIEHTpauuil BemiecTB. JleMoHcTpauuu. AJUIOTpONHbBIE MpeBpalieHust cepsl U ¢ocdopa.
Peakuuu, unymue ¢ o0pa3oBaHueM rasa, 0caaka Uid Boabl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKkMy B HEOPraHUYECKOM XMMMHU(B3auMOJICHCTBHE IIMHKA C PACTBOPAMH COJITHOW KHUCIOTHI U
cynbpara menu (II)). OxUCTUTETHLHO-BOCCTAHOBHUTEIBHBIE DPEAKIIMA B OPTaHUYECKONW XUMHH
(okuceHue anpAerua B KapOOHOBYIO KHUCIOTY — pEaKIHs «cepeOpsHOro 3epKayia» WM
peakuus ¢ ruapokcusiom menu (I1), okucnenue 3TaHosia HA MEIHOM KaTtaiusarope). M3zydenue
3aBUCHUMOCTH CKOPDOCTHM XHMHMYECKOM pEakUuu OT KOHIEHTPAalUU BELIECTB, TEMIIEPATYPhI
(B3auMozelicTBUE THOCY/Ib(aTa HATPUS C CEPHOM KHUCIOTOW), OBEPXHOCTH CONPUKOCHOBEHHUS
BEIIECTB (B3aMMOJICHCTBHE COJITHOM KHCIOTBHI C TpaHyJaMH U IOPOLIKAMH AITIOMUHUS WIIH
uuHka). [IpoBeneHne KaTaIUTUYECKUX PEaKLIUH pa3ioKeHUs IMepoKCcHIa BOAOPOJA, TOPEHHUS
caxapa, B3aUMOJAEHUCTBUs MoJa U amoMUHUA. Koppo3ust xkene3a B BOOHOU Cpefie ¢ ypOTPOIIMHOM
u 0e3 Hero. Habmronenne cmemienns xumuueckoro paBHoBecus B cucteme: FeCI3 + 3KSCN =
Fe(SCN)3 + 3KC1.

CpaBHeHUE 3JEKTPONPOBOAHOCTH PACTBOPOB 3JEKTPOJIUTOB. CMelleHHe paBHOBECUS
JTUCCOIMALMKN CIa0BIX KHCIOT. MHAMKATOpbl M HM3MEHEHHE WX OKPACKM B Pa3HBIX Cpeiax.
Wonnble peakuuu U yCloOBUS MX MpoTeKaHus. ['maponnus kapOOHATOB, Cylb(PaTOB M CHUIMKATOB
IIEJIOYHBIX MeTaioB, HuTpara cBuHIa (II) unm munHka, xaopuga amMmmoHus. CepHOKHUCIBIA U
(hepMEeHTaTUBHBII TUPONIN3 YIIIEBOIOB.

Knaccugukanuss HeopraHmyeckux BellecTB. BemiectBa mpocTble U CIOXHBIE.
bnaropognbie ra3pl. CpaBHMTENbHAs XapaKTEpUCTHMKAa TMPOCTHIX BEUIECTB: METANIOB H



HEMETAJIOB, OTHOCUTEJIILHOCTh 3TOM Kiaccupukanuu. CroXHbIE BellecTBa: OWHApHbIE
coeTuHEHMS (OKCUbL, TaIOTEHUABI, CYIb(QUABI U T. 1.), THAPOKCUIBI, COJIH.

IToHsATHE O KOMIUIEKCHOM COCIMHEHHH.

JIoHOpHO-aKIENTOPHOE B3aMMOJICICTBIE KOMILIEKCOOOpa3oBa- Tele U JIMraHoB.
KoopaunarmionHoe 4Y#cio KOMIUIEKCOOOpazoBa- Tens. BHyTpeHHsss W BHemHss  cdepa
KOMILJIEKCOB.

Juccounanus KOMIUIEKCHBIX COeAMHEHUW. [IpuMeHeHne KOMIUIEKCHBIX COEAWHEHHM B
XUMHUYECKOM aHAJIN3€ U B IPOMBILUIEHHOCTH, UX POJIb B IPUPOJE.

Knaccugukanus opranndeckux BemiecTB. Kiaccupukanuss opraHMYecKHX BEIIECTB IO
CTPOCHHIO YIJIEPOJHON LenH (alMKINYECKUEe U LMUKINYECKHE, HACHIIIEHHbIE U HEHACHIIICHHbIC,
KapOOLMKINYECKUE W TEeTEPOLUKINYECKUE, apOMaTHUYECKHE YIJIEBOAOPOJIbI). YTIJIEBOAOPObI
(anmkaHbI, aNKEHbI, AalKUHbBI, [HMKJIO- QJKaHbl, AalIKaJMeHbl, apeHbl, TIaJOTreHONPOU3BOJHBIC
yTJI€BO0POI0B). DYHKIMOHATIBHBIE IPYNIbl (THUAPOKCUIIbHAS, KapOOHWIbHAs, KapOOKCUIIbHAS,
HUTPOTPYIINA, aMUHOTPYIIA) U KJIacCU(pUKALMs BEIIECTB 10 3TOMY IIPU3HAKY.

M e T a a1 a bl Ilonoxenue meraios B [lepuonuyeckon cucreme . M. Menneneesa.
OcoOeHHocTH CTpOEHUS aTOMOB U KpucTauioB. [lomumopdusm. OOmme (usnueckue cBoicTBa
MeTauioB. PeppOMarHeTuky, MapaMarHeTUKU U TNaMarHeTUKHU.

DIIEKTPOXUMUYECKUN psll HAIpsHKEHU MeTasuioB. CTaHIapTHBIA BOJAOPOIHBIN 3JIEKTPOI.
CranpmapTHble OSJEKTpOAHBIE MOTeHHUanbl. OOmmMe XWMHUYECKHE CBOMCTBA METAIJIOB:
B3aMMOJICIICTBIE C HEMETajUlaMH, BOJOW, OMHAPHBIMU COCJUHEHHUSIMH, KHCIOTaMH, COJISIMH.
B3anmopeiicTBE HEKOTOPBIX METAJIOB C pacTBOpamMu 1ienouyeld. B3anmoneincTBre akTHBHBIX
METAJIJIOB C OPraHUYEeCKHUMH cOeAMHEHUsMU. OCOOEHHOCTH pPEaKIMii METasioB C a30THOH U
KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM.

Koppo3us metamios. [lonstue koppo3un. XuMudeckass U 3JIEKTPOXUMHUYECKAsT KOPPO3US
U CHIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HUHU.

OO6mue crnocoObl monyueHuss MeTaiaoB. Mertamisl B mpupoje. OCHOBHBIE CIIOCOOBI
MIOJIy4Y€HUSI METAJJIOB (IUPOMETAILITYPIHUsl, TUAPOMETAIUTYPrHsl, SJEKTPOMETAILITYPIHSL).

DJNIEKTPONIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM IpoOLEcC. DIEKTPOIU3 PACIIaBOB
ANEKTPOJIUTOB. DIEKTPOJIU3 PACTBOPOB AIEKTPOJIUTOB C HHEPTHBIMU U AKTUBHBIMH 3JIEKTPOIaMHU.
Hcnonp30BaHue dI€KTPOIIA3a B IPOMBIIUIEHHOCTH.

Mertannel rnaBHbix noAarpymnm. lllenounsie Metamibl, o0mias XapakTepucTUKa Ha OCHOBE
nonoxenus B Ilepuonnueckon cucreme snemeHroB J[. M. MenneneeBa U CTpOEHUST aTOMOB.
[lonyuenue, ¢usznyeckue M XMMUYECKHE CBOWCTBA, NMPUMEHEHUE IIEJTOYHBIX METAJUIOB U X
coeauHeHuil. bepuumii, Maruui, 1eI04HO3eMeNbHbIE METAJIBl, UX O0IIas XapaKTepUCTHKa Ha
ocHOBe mnoJioxkeHus: B llepumoamueckoiri cucreme snementoB . M. MenpaeneeBa u CTpOEHUs
atromoB. IlonydyeHue, Qusnueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE IIEIOYHO3EMETbHBIX
METAIJIOB M MX COEIUMHEHUIl. AJIIOMUHUN, CTpPOEHHME aroma, (PU3MYECKHE M XUMHUYECKHE
CBOMCTBA, NIOJIy4YCHUE U IIPUMEHEHHE.

Merannel moOOYHBIX MOArpYNI. XapaKTepUCTHKA METAJUIOB MOOOYHBIX MOATPYII MO UX
nonoxenuto B Ilepuonnueckon cucreme anemenToB [[. M. MenneneeBa u CTpOEHUIO aTOMOB.
Menp: ¢usnueckue M XHUMUYECKHE CBOICTBa, MOJy4yeHHME U NpUMeHeHue. Baxueiue
COCIMHEHUS MEMU.

®usznueckue W XUMUYECKHE CBOWCTBA, TMOJY4YEHHME M NPUMEHEHUE IMHKa.
XapakTepucTUKa BXKHEHIINX COeTMHEHNH (OKCHIa M THAPOKCHUIA INHKA).

®usznyeckue W XMMHYECKHME CBOMCTBA, IIOJIYYEHHWE W  NPUMEHEHHE XPOMA.
XapakTepucTuKa BakHEHIIUX coeauHeHuil (okcuaa u ruapokcuga xpoma (III), nquxpomatoB u
XpOMAaTOB LIETOYHBIX METAIOB). OCOOEHHOCTH BOCCTAHOBJIEHUS JTUXPOMATOB B 3aBUCUMOCTHU OT
Cpelbl paCTBOPOB.

®usznueckue MW XMMHYECKHE CBOWCTBA, IIOJYy4YEHHE W IPUMEHEHHWE MapraHia.
XapakTepucTUKa BAXXKHEMIINX COEIMHEHMH: OKCHAOB, THJIPOKCHAOB, cojeid. OcoOeHHOCTH
BOCCTAaHOBJICHUS IEPMAHTAHATOB B 3aBUCUMOCTH OT CPEJIbl paCTBOPOB.

Hemeramibl. Ilonoxenue nemeramuioB B Ilepuonnueckoin cucreme /. M. Menneneesa.
Oco0eHHOCTH CTPOEHHS ATOMOB U KPUCTAILJIOB. AJUIOTPOIIUSI.



biaropoanslie ra3sl.

OxucnuTenbHble U BOCCTAHOBHUTEIbHBIE CBOWCTBAa HeMeTaioB. OO0IIas XxapakTepuCcTUKa
BOJIOPOAHBIX COEAMHEHUN HeMeTauioB. OOIas XapakTepUCTHKA OKCHAOB M THUJIPOKCUIOB
HEMETAJUIOB.

["anorensl. CTpoeHUEe aTOMOB rajJlIOr€HOB, X CPaBHHUTEINbHAsS XapakTtepuctuka. CBoMCTBa
MPOCTBIX BEHIECTB, O0Opa3oBaHHBIX ranoreHamu. OKUCIUTETbHBIE CBOICTBA TajOrCHOB.
["asioreHOBOIOPO/IBI, UX CBOMCTBA, CPaBHUTENbHAS XapaKTEPUCTUKA. XJIOp U €r0 COCIUHEHHS,
HaxOoXXJICHHE B MPUPOJAE, IOIyYEHUE, CBOMCTBA, INPUMEHEHHE. XJIOPOBOJAOPOA M COJISIHAA
Kucaora. XJIOpHUIbl.

Xanpkorenbl. HaxoxneHue xucimopoga M cepbl B NPUPOJAE, MOJYYEHHE UX B
MIPOMBIIIJICHHOCTH U Jlaboparopun. CBOWCTBAa KUCIOPOJA M CEPhl: aUIOTPONUsS M (PU3UUECKHe
CBOMCTBA QJJIOTPONHBIX MOJU(DUKALMIA;, OKHCIUTEIbHbBIE CBOMCTBA KHCIOPOAAa M CEpbl B
peakuusX C TMPOCTHIMH BellecTBaMU. BoccraHoBuTeNnbHbIE CBOMCTBAa cepbl. OKucCICHUE
KHCJIOPOJIOM CJIOKHBIX BemiecTB. OKUCIUTENbHBIE CBOMCTBA 030HA. [IpuMeHeHune kucnopona u
o3oHa. [Ipumenenue cepbl. CepoBOOpPOA, HAXOXKIECHUE B MPUPOJE, IMOITYYEHUE, CTPOCHHE
MOJIEKYJIbl U CBOWCTBA: u3myeckue M xumuueckue. CepoBOIOPOAHAS KUCIOTAa U CYIb(UIIBI.
Oxkcup cepsl (IV), ero cBoiictBa. CepHucras kuciota u ee coi. CepHasi KUCIOTa: PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA (OKHCIUTENbHbIE U oOMeHHbIe). [Ipumenenue cepHoil kucnotel. Conu
cepHoii KuCHOTHL. A30T. Haxoxnenue B mpupone, mnonydeHue. CTPOCHHE MOJICKYJIbI.
OkuCIUTENbHBIE M BOCCTAaHOBUTENbHBIE CBOWCTBAa a3orta. IlpumeneHue azora. AMMMAaK:
MOJIy4YeHUE, CTPOEHHUE MOJEKYJbl, CBOMCTBA (OCHOBHBIC, PEAKIIMU KOMILJIEKCOOOpa30OBaHMUs,
BOCCTAHOBUTEJIbHBIE, OKUCIUTENbHBIC, PEAKIIUN C OPraHUYECKUMHU BELIECTBAMU U C YIJIEKUCIIBIM
razom). Conu aMMoHMs U uX npuMeHeHue. OKCUAbl a30Ta, UX CTPOCHHE U CBOWMCTBA. A30THas
KHUCJIOTA: MOJyUYEHUE, Cmpoenue MoeKyabl U CBocTBa. HUTpaThl, MX TEPMHUECKOE PA3I0KEHUE.
Pacnosznasanue numpamog n NX NIpUMEHEHUE.

®ochop. Haxoxnenue B mpupoze, moiaydeHue. Amorpornus U (QU3NUYECKHE CBOICTBa
Moaudukanuii. OKHCIUTENbHBIE CBOWCTBA (peakmWH C METallaMHd) W BOCCTAHOBUTEIHHBIC
cBoiicTBa (Qocdopa (peakuuu ¢ rajoreHaMu, KHCIOPOJIOM, KOHIIEHTPHUPOBAHHOM CEpHOU H
azoTHoM kucinoramu). Oxcua gocdopa (V). DochopHbIe KHUCIOTHI U UX COJIH.

VYrnepon. Haxoxaenue B mpupoje. AmioTponus U Gpusndeckre cBoicTBa MOAU(PUKAIII
(moBTOpeHne). XUMHUYECKHE CBOMCTBa yriepoja: BOCCTaHOBUTENbHbIE (B3aUMOJIEHCTBUE C
rajioreHaMu, KHUCJIOPOJIOM, Cepoid, a3oToMm, Bojou, okcuaom menu (II), KOHIEHTpUPOBaHHOM
CEpHOI M a30THOM KHMCIOTaMHU) U OKUCIHUTEIbHBIE (B3aUMOJAEWCTBHUE C METalIaMU, BOJOPOJIOM,
KpeMHueM, 6opom). [Tonydenue, cBOCTBa U MPUMEHEHUE OKCHIOB yriepojaa. YTolbHas KUCIOTa
U €€ COJIN.

Kpemunii. HaxoxieHne KpeMHHUs B IPUPOJIE U €r0 MOJdyyeHue. AJIIOTPOINUs U CBOMCTBA
QUIOTPOINHBIX  MoAudUKauil KpemMHHUs. BoccraHoBUTENbHBIE (pEaKIMU C TallOTeHaMH,
KHCIIOPOJIOM, pAacTBOpaMHU IIeNouei) M OKHUCIUTENbHbIE CBONCTBA KpEMHHs (pPEaKiuu C
Metauiamu). [Ipumenenne kpemuus. OKCU KpEMHHUSI, KpEMHUEBAs KUCIOTa U €€ Coliu. KucoTe
opraHnuueckue u Heoprannyeckue. CocTas, KIacCU(pUKalMs 1 HOMEHKIIATypa HEOPTaHUUECKUX U
OpraHuYecKux KHCIOT. [lomydeHne BaKHEHIIMX OPraHUYECKUX M HEOPTaHUYECKUX KHCIIOT.
XUMHYECKHE CBOMCTBA (peakuMu € MeTaUlaMHU, C OKCHJIAMH METaJUIOB, C OCHOBAaHUSMH, C
colsiMH, co cruptamu). OKHCIUTETFHO-BOCCTAHOBHUTEIIbHBIE CBOWCTBA KUCIOT. OCOOECHHOCTH
CBOWCTB CEPHOM U a30THOM KHCIIOT.

OcHoBaHus opraHuyeckre u Heopranudeckue. CocraB, kiaccudukaiys, HOMEHKIATypa
HEOPTaHMYECKUX M OPTaHMYeCKUX OcCHOBaHM. OCHOBHBIE CIOCOOBI TONYUYEHUS! THUIAPOKCHIIOB
MeTa/uIoB (IeoYell — peakmusMd METaUIOB M HMX OKCHUIOB C BOJOW, HEPaCTBOPUMBIX
OCHOBaHUN — peakuuelr obmena). IlonmyueHne ammMmaka U aMHHOB. XHUMHUYECKHE CBOMCTBA
OCHOBaHM: Mmenouel (peakuuu ¢ KUCIOTaMH, KUCIOTHBIMH OKCHIAMH, PaCTBOPAMH COJIEH, C
MPOCTHIMHU BEIIECTBAMHU, C TaJOUJONPOU3BOIHBIMH YTIIEBOJAOPOJOB, (HEHOIOM, KHpPaMHU),
HEPaCTBOPHMBIX OCHOBAHUH (PEaKIMH C KUCIOTAMH, PEAKIINH PA3JIOKEHUS).

AMdoTepHbIe OpraHudeckue M HeopraHudeckue coenuHeHus. CrnocoObl TOTy4YeHHS
aM(pOTEepHBIX COeIMHEHHN (aM(POTEPHBIX OCHOBAHUI U aMUHOKHCIIOT), UX XUMHUECKHUE CBOICTBA.



I'eneTnyeckas CBSA3b MEXIYy KJIacCaMHU OPraHUYECKMX U HEOPraHMYECKHX COEIMHEHUM.
[lonsATHA «TeHeTHYecKast CBA3b» U «TE€HETUYECKHU psA». OCHOBHBIE NMPU3HAKU T'€HETHYECKOrO
psana. I'eHeTudeckue psiibl METAIOB (Ha MpUMeEpEe KaJlbliUsg U JKele3a) M HeMEeTalioB (Ha
IpUMepe Cepbl U KPEMHUS) U MEPEXOIHOr0 3JIeMEeHTa (Ha MpuMepe aatoMuHusA). ['eHeTuueckue
pAAbI U TEHETUYECKAasl CBSI3b B OpraHMYeCKON XUMUU. ENMHCTBO MHpa BEIIECTB.

PacuerHble 3a1aun. Beruucienue Maccel Uiu o0bemMa MpOAYKTOB PEAKIIMH O U3BECTHOM
Macce WM OOBEMY HCXOIHOTO BEUIECTBA, COJCPXKAIIETO MpPUMECH. BBIYMCICHHE MacChl
HCXOJHOTO BEIECTBA, €CIM W3BECTEH IPAaKTUYECKUM BBIXOJ M MaccoBas €ro Ao0Jjig OT
TEOPETUYECKH BO3MOXKHOI0. BBIUMCIIEHNS 10 XUMUYECKUM YPAaBHEHUSM PEAKIU, €CIM OHO U3
pearupymomux BelecTB AaHO B u30bITKe. OnpeneneHne MONEKyIsIpHON (GOpMyIibl BEIIEeCTBa IO
MacCOBBIM JIOJISIM 3J1eMeHTOB. Ompenienenne MoJIeKyIIpHOH (GOopMyIbl ra3000pa3HOro BEIIECTBA
[0 W3BECTHOM OTHOCHUTEIBHOM IJIOTHOCTM M MAacCOBBIM JOJSM 3JeMEHTOB. HaxoxzaeHue
MOJICKYJISIpHOM ~ (opMynBl  BemectBa 1o  Macce  (00beMy)  TPOAYKTOB  CrOpaHHS.
KoMOuHnpoBaHHbIE 3a1a4H.

Nemoncrpanuu. Komneknus «Knaccudukaiys HEOPraHUYECKHX BemecTBy». [lomyueHue
KOMIUIEKCHBIX ~OPraHMYECKMX M HEOPraHWYEeCKUX coeAuHeHuH. JleMoHCTpauus Cyxux
kpuctasoryaparo. Komnexkuus «Kiaccupukanust opraHudeckux —BemlecTB». Mogaenu
KPUCTAINIMYECKUX pEHIeTOK MeTauioB. Komneknus MeTauioB ¢ pa3HbIMU  (PU3MYECKUMHU
cBoiicTBamu. B3aumopeiicTBue METaJUIOB ¢ HEMeTalaMu (LIMHKA C CEpOM, aJllOMUHUS C HOJIOM),
C pacTBOpamMH KHUCJIOT W Iienoueil. ['opeHne meTtaiioB (LIMHKA, jKele3a, MarHusl B KUCIOPOJE).
B3anmopeiicTBre a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ MeApt0. Koppo3us MeTainoB
B Pa3JIMUHBIX YCJIOBUSX M METOAbI 3auiuThl OT Hee. Komnekuus pyn. BoccranoBnenue menu w3
okcuna meau (11) yrmem u Bogoponom. AmromuHotepmust. Bzanmoneiictsus cynbgara meau (1) ¢
xene3oM. CocTaBeHHE TaJbBaHUYECKUX 3JIEMEHTOB. DJIEKTPONIn3 pacTtBopa cynbdata meau (II).
OO0pa3ubl MEIOYHBIX METAJIIOB. Peakius okpalMBaHusl IIaMEHH COJIIMHU LLEIOYHBIX METAJIJIOB.
BzaumopeiictBue nutua u Hatpus ¢ Boaol. Obpasusl metamioB |IA rpynmnel. Bzaumonericteue
KaJbLus ¢ BOAOW. 'opeHne Maraust B BoJie U TBEPAOM YIJIEKUCIIOM ra3e. KauecTBeHHbIE peaKkIuu
Ha KaTUOHBI MarHus, kanblus, Oapus. [lepexon xpomara B nuxpomatr u obpatHo. [lomyuenue u
uccinenoBanue cBoicts ruapokcuaa xpoma (III). OxucnurenbHble CBONCTBA IUXpomara Kajusl.
Mogenu KpHUCTAIIMUECKUX peLIeToOK Hoja, anMasa, rpadura. B3pblB cMmecn Boxopona c
KHCIOposioM (rpemyuero rasza). ['openue cepol, pocdopa u yrisa B kuciopoje. ObecuBeunBaHue
OpOoMHOI (MO/HOI) BOABI ATUIICHOM. ['anorens! (mpocThie BeuiecTBa). OKUCIUTENBHBIE CBOICTBA
XJIOpHOW BOAbl. IlomydyeHue consiHOM KHCIOTBI KM ee cBoicrBa. [lomydeHme xwuciopona.
IlonyyeHne OKCHIOB TOPEHMEM NPOCTBIX U CIOXKHBIX BEIECTB. B3ammoneicTBue cepsl ¢
MeTaIaMu (aIIOMUHHEM, ITUHKOM, Xkeie3oM). [lomyueHue cepoBojoposa M CEpOBOAOPOTHON
KHUCJIOTHI, JI0Ka3aTeNIbCTBO HAIW4Ms CyabQua-uoHa B pactBope. CBoWCTBa CEpHON KHUCIIOTHI.
[Tonyuenue u paznoxenue xyopuna ammoHus. Ilomydenwe okcuma aszora (IV) peakumeit
B3aMMOJICUCTBUSL MEAM C KOHILIEHTPUPOBAHHOW a30THOW KHMCIOTOW. B3ammonencTBue OKcHaa
azota (IV) ¢ Bomoii. Pasnoxenue HuTpaTa HaTpusi, ropeHrue yepHoro nopoxa. I'openue docdopa,
pactBopeHue okcuna ¢ochopa (V) B Bome U HCCIEIOBaHHE TOIYYEHHOTO pacTBOpa
uHauKaTopoM. Kosutekiusi mpUpoAHBIX COeAMHEHMM yriepoja. Kpucraminueckue pemerku
anMasa u rpadura. Ancop6uus okcuaa azota (IV) akruBupoBanHbIM yriieM. [lepexon kapboHara
B TUApoKapOoHaT W oOpatHOo. Koyekuuu NpUpOAHBIX CHIIMKATOB M MPOAYKLUHH CHIUKATHOM
IIPOMBIIIJIEHHOCTH. B3anMozaelcTBre KOHLIIEHTPUPOBAHHBIX a30THOW U CEPHOM KHCIIOT, a TaKkKe
pa30aBiIeHHON a30THOM KHCJIOTHI ¢ Meabpio. B3aumonelicTBue amMMuaka ¢ XJIOPOBOAOPOJIOM M
BO/I0M. B3anmoeiicTBie pacTBOpa rMIAPOKCHAA HATPUs ¢ aM(POTEPHBIM THIPOKCUIOM IIMHKA WM
amoMuHMs. OCyIleCcTBICHHUE MTPEBPALICHHI:

1) Ca’ CaO ™ Ca(0H)2"

P 1 P205 1 H3P04 Ca3(P04)2

2)

3)

Cu 1 Cu0 1 CuS04 51 Cu(0H)2 1 Cu0 n Cu C2H50H

|



CyH4 1 CH3COH 1 CH3COOH

I

CH,0H—CH0H

XuMus 1 001IeCTBO

XvMHS W TPOU3BOACTBO. XMMHUYECKAsl MPOMBIINIEHHOCTh. XUMHYECKAsl TEXHOJIOTHS.
ChIpbe 11 XUMUYECKOW MPOMBIIUIEHHOCTH. Bosla B XMMHUYECKOM MPOMBINUIEHHOCTH. JHEPIHs
JUIE XMMHYECKOI0 MpOM3BOACTBA. HaydHble NPUHLUIIBI XMMHYECKOIO MPOM3BOACTBA. 3aluTa
OKpY’Karolllel Cpebl U OXpaHa TpyJa MNPU XUMMUYECKOM Mpou3BojacTBe. [Ipon3BoacTBO aMmuaka
U MeTaHoJja B cpaBHEHUH. bruorexHonorus. HanotexHonorus.

XUMHST U CeNbCKOE X03AKWCTBO. (OCHOBHBIE HA-IPABJICHUS XUMHU3ALUU CEIBCKOrO
X03siicTBa. Y 100peHus U uX KiIaccu(ukanus. XuMuuecKkas Menuopanus mous. [lecTuuuast u ux
kiaccudukanusa. XuMu3anus >KMBOTHOBOJICTBA.

Xumus 1 mpobiemMbl OXpaHbl OKpysKatomend cpeabl. OCHOBHBIE (PAKTOPBI XUMHYECKOTO
3arpsi3HeHus OKpyskaroiei cpeapl. Oxpana arMochepsl, BOJHBIX PECYPCOB, 3eMEIbHBIX PECYpPCOB
OT XUMHYECKOT'0 3arps3HEHMS.

XuMHS U MIOBCEIHEBHAs KU3Hb yenoBeka. JlekapcTBa. Moromiye U 4UCTSIIME CPEICTBA.
XUMUYECKHE CpEeACTBAa TMIHMEHbl M KOCMETHKH. MexayHapoAHass CHUMBOJHMKAa IO YyXOIy 3a
TEKCTUJIbHBIMU U3JENUAMUA. MapKUpOBKa Ha YIaKOBKaX MUIIEBBIX MPOIYKTOB W HH(pOpMAaIus,
KOTOPYIO OHA CUMBOJIU3UPYET.

JlaGopaTopHble ONBITHI U MPaKTH4YecKkHe padoTsl 11 kiace
Pasznoxenue nepokcuga Bopopoaa ¢ nomouibio okcuaa Meau (II) m xaramasel. 3HAKOMCTBO C
kosuiekuuenn CMC, conepkalinx H3UMBI.
Peaknmu, wunymme ¢ oOpa3oBaHMEM OcCajaka, ra3a WJIA BOABI IS OpPraHUYECKHX U
HEOPraHUYECKHUX AJIEKTPOJIUTOB.
Paznuunble cinyyau ruposnsa coJen.
HccnenoBaHue cpeibl paCTBOPOB C MOMOIIBIO HHIUKATOPHOM Oymaru.
O3zHakomMiieHHe ¢ 00pa3LaMu IpeCTaBUTENEH pa3HbIX KJIaCCOB HEOPraHUYECKUX BELIECTB.
BzaumopeiicTBiie MHOTOATOMHBIX CITUPTOB U TJIIOKO3bI C (DETMHTOBOM JKUIKOCTHIO.
KauecTBeHHbIE peaklIMM HA HOHBI Fe’+ u Fed+.
O3HakoMIIeHHE ¢ 00pa3LamMu MpeICTaBUTENeN pa3HbIX KIaCCOB OPraHUYECKHX BEILECTB.
B3aumopeiicTBre MeTaIIoOB ¢ pacTBOpaMH KUCIOT U coseil. O3HaKOMIIEHHE ¢ KOJUICKIIUEH PYII.
B3aumopaeicTBie amoMUHNA ¢ PACTBOPAMM KUCIIOT M 1enodel. [lorydueHne u n3yueHue cBOMCTB
rUpoKcUaa amoMuHMs. KadecTBeHHbIE peakluu Ha KaTHOHbI Meau. PasnoskeHue ruapokcuia
meau (II).
[TosryueHue u vccae10BaHnue CBOMCTB IUAPOKCUAA IUHKA.
KauecTBeHHbIE peakliMy HA ralOreHUI-NOHBI.
O3HakoMJIEHHE C KOJUIEKIIMEW MPHUPOAHBIX COelMHEHUl cepbl. KauecTBeHHbIE peakiuu Ha
cynbQuI-, cyabpuUT- U cylibdar-aHHOHBI.
KauecTBeHHas peakiiis Ha MOH aMMOHHS.
Pacnio3naBanue HUTPATOB.
KauectBennas peaxius Ha pochar-aHUOH.
[TommyueHne yriaekucinoro rasza B3aUMOJEHCTBUEM MpaMoOpa C COJSHOM KHUCIOTOM H
uccienoBanue ero cBoiicTs. KauectBenHas peakiiysi Ha KapOOHAT-aHUOH.
[TomyueHne KpeMHHEBOM KHCIIOTBHI B3aUMOJEHCTBUEM pacTBOpa CHJIMKATa HATPUS C CHJIBHON
KHCJIOTOM. PacTBOpeHre KpeMHHEBOM KUCIIOTHI B IIEJIOYH.
[Tpaktryeckas padora Ne 1. CKOpoCTh XMMUYECKHUX peakiuil. XuMHUECcKoe
paBHOBECHE. ( UCNONb308AHUE YUPPOBOU YueHuyecKkol rabopamopuu no xumuu Releon)
[TpakTtryeckas padora Ne 2. PerieHre sKkCiepuMEHTaIbHBIX 337a4 110 TeMe
'uaponus. ((ucnoavzosanue yugposoil yuenuueckot rabopamopuu no xumuu Releon)
[Tpaktuyeckas padora Ne 3. [ToxydeHue ra3oB 1 U3yuyeHHe UX CBOMCTB.
[TpakTiueckast pabota Ne 4. Perienue skcriepuMeHTabHBIX 33]a4 [0 OPraHuYeCKOW XUMHUH.
[TpakTuyeckas padora Ne 5. PerieHue sKkcepuMEeHTaNbHbIX 3371ay 10 HEOPraHUYECKOH XUMUH.
[TpaxTuueckas padota Ne 6. CpaBHEHHE CBOWCTB HEOPTAHHMYECKUX M OPTAaHUYECKUX COCAMHEHUH.



[Ipaktuyeckas pabora Ne 7. I'eHeTnueckas CBSI3b MEXKJAY KiIaccaMH HEOPTaHUYECKHX U
OpPraHUYECKUX BEILECTB.
I11.TemaTnyeckoe NJIAHUPOBAHME, B TOM YHCJIe ¢ y4eTOM padoydeil NporpaMMbl BOCIUTAHMSA € YKa3aHHEM
KOJIMY€eCTBA 4aCOB, 0TBOJAMMBIX HA OCBOCHHE KAK10i TeMbl

10 kaacc (yriy0JieHHbI ypOBeHb, 3 yaca)

Conep:kanue Yriy0JjeHHblil YPOBEHb IMpumeyanue
BOCIUTAHUS KonuuecTBo
e Ha3Banue pa3znena Koumaect KOHTPOJIbHBIX
(TembI) paboTt/1adopaTopHbIX/
BO 4YacoB
TECTOB
/IpaKTHYeCKUX
1. | Tema 1. OcHoBHble |Qowenmennekmyan| 11 Konmponvhuole
TeopeTHYeCcKue bHOE gocnumanue: paoomui: 1
MO0JI0KEH U sl (bopMupoBaHue
OpraHuyvecKoi €CTECTBEHHO-
XHMHHU HAy4YHOU KapTUHBI
Oprannueckas MUpa, MECTO U 11
xumus. Teopus BHAYCHHE
XUMHUYECKOTO OpraHu4eCKOn
CTPOCHHS BEIIECTB  XMMHHU B CUCTEME
CCTCCTBCHHBIX HayK.
[TpuHIATIBI
KJIaCCH(PUKAITUU
OPraHUYECKUX
COCIMHEHU.
2. | Tema 2. Oowenmennexkmyan| 30 Konmponvnute
YriieBonopoasl bHOE gocnumanue: padomur: 1
BaKOHOMEPHOCTH IIpakmuueckue
[Tpenenbuble M3MEHEHUS 5 paoomoi:1
YTII€BOJOPOIbI- (bu3mIecKux
aITKaHbI CBOICTB;
Henpenenbuble XMMHUYIECKHE 13
YTIIEBOJOPOBI CBOMCTBA
(ankaHbI, aTKaIUEHBI, [YTJICBOIOPOIOB.
AJIKUHBI), [Tpobaema coxuranus
IIUKJIOATKAHBI M 100BIYH
ApeHbl HE(PTEIPOLYKTOB. 7
(apomMaTHUYECKHE benson kak
YTJIEBOJIOPOAbI) [pEACTaBUTEIb
HpHpOJIHI)Ie ApOMaTHYCCKHX 5
HCTOYHUKU yrJIEBOIOPOMOB.
YII€BOJIOPOAOB U UX
nepepadoTKa.
["asoreHasIKaHbl
3. | Tema3. Ooweunmennexkmya| 22 Konmponvnuie Ilpumenenue
Kucsopoacoagep:xa |ibnoe: paoomot: 2 06opyoosanusa 6 pamkax
mue opranudeckue DopmMupoBaHue IIpakmuueckue geoepanvnozo npoekma
coeIMHEeHUs YMEHUS IPOBOJIUTH abomur: 1 "Cospemennan wkona'
Crnupthl 1 GEHOJIBI  MCCIIEI0OBAHHS, 6 HAUUOHANILHO20 NPOCKMA
Kap6oHoBbie AHAIN3UPOBATH 16 " Obpazosanue' yenmpa




KHCJIOTHI

pe3yabTaThl,
MPEICTABIATH U
HAy4YHO
ApPTyMEHTHUPOBATH
MOJTy4YeHHbIE
BBIBO/IBL.
Cnopmueno-
0300posumenvHoe
gocnumanue:
(hopMupoBaHue
HaBbIKOB 30K uepe3
MOHSITHE O
TOKCHYHOCTH
BEIIECTB.

"Touxka Pocma" - yughposasn
Jaabopamopus yueHuuecKkas
no xumuu

Tema 4.
A3oTcoaeprkamue
OpraHuvyecKue
coeMHEeHHU

CnopTuBHO-
03/I0POBUTEIBHOE
BOCIIUTAHME:
0HOJIOTNYECKOE

AMUHEBI

BHAYCHUC a-

FeTepOHI/IKHI/I‘IGCKI/IC
COCAMHCHU

AMUHOKHCIIOT.
[IpeBpaienune

AMUHOCTIUPTHI

0EJIKOB ITUILU B

AMUHOKHUCIIOTBI

OpraHu3Me.
buonoruyeckue
(byHKIUN OEIKOB.
XUMUS U 310pOBbE
JeJIOBEKa.

16

Konmponshule
padomut: 1

w

Tema 5. Xumusa
MPUPOIHBIX
coeInHeHn

Cnopmueno-
0300posumenvHoe
gocnumanue:

Kupsl

OHoI0rHYecKas poib

Yruesoanl

PKMPOB, YIJIEBOJIOB,

benku

0EIIKOB.
Oowienmennexkmyan
bHOE 6ocnumanue:
uaeHTU()UKAIISL
OpraHUYECKUX
COCTUHEHMH.
["emeTndeckas CBsI3b
MEXAY KJIacCaMU
OpraHUYECKUX
COCTUHEHMH.
CHHTETHYECKHE
MOTOIITME CPEJICTBA.

23

Konmponvhoie
pabomuwi: 1
IIpakmuueckue

padomor2

©

Ilpumenenue
000pyoosanus 6 pamkax
¢gedepanvrozo npoexma
"Cospemennan wkona'

HAUUOHAIbHOZ0 NPOEeKmMa
" Obpazoseanue' yenmpa
"Touka Pocma" - yughposan
Jnabopamopus yuenuueckan
no xumuu

Hroro:

102 u.

Konmponsnule
padomui: 5
IIpakmuueckue

abomuld




11 kanacc (yray6JieHHbI YPOBeHb, 3 yaca)

Ha3Banue pa3nena
(TembI)

Conep:xkanue
BOCIIUTAHUSA

Yriy0JeHHblii YPOBEHb

Koanuec
TBO
4acoB

Kosmn4yecrBo
KOHTPOJIbHBIX
padoT/1adopaTopHbI
X pabort

Mpumeyanue

Tema 1.00was
XUMHUSA

Oowienmennexkmya
bHOe
Bocnumanue:
MDopMupoBaHUe
[IPEICTaBICHUN O
X UIMAYECKOM
DIIEMEHTE.
KBaHTOBO-
MEXaHHUYECKUE
MpeCTaBICHUS O
CTPOEHHUU aToMa.
3HaueHue

[ Ieproauyeckoro
BaKOHA U
[Tepnoanueckoii
CUCTEMBI ISt
pa3BUTHUS HAYKU U
MOHUMaHUS
XUMUYECKOM
KapTHUHBI MUpa

22

Koumponvnoie
padomor: 1
IIpakmuueckue
padomoi:3

Tema 2. MeTtajuisl

Oouwienmennexkmya
bHOe
eocnumanue:
O6mue pusnyeckue
1 XUMHYECKHE
CBOICTBA METAILIOB.
OO01IHE CITOCOOBI
MOJTyYCHUS
METAJLJIOB.
MeTannsl B

NpUpOAE.

20

Konmponvhoie
pabomui: 1

Tema 3. Hemetaiuint

Oowenmennekmya
nbHOE
gocnumanue:
[Tonoxenue
HEMETAJIJIOB B
[Tepnoanueckon
cucteme /. 1.
Meneneesa.
OcobeHHocTH
CTPOEHUS aTOMOB U
KPUCTAJLIOB.
['eHeTHuecKast CBA3b
MEXy KJIacCaMu

22

Konmponvhuie
pabomor: 1

Ilpumenenue
0bopyoosanus 6 pamkax
geoepanvnozo npoekma
"Cospemennan wikona'

HAYUOHAILHO20 NPOEKmMA
" Obpazoseanue' yenmpa
"Touka Pocma' - yughposasn
nabopamopus yueHuuecKka
no xumuu




OpraHUYECKUX U
HEOPraHUYECKUX
COEIUHEHUH.
EnuHcTBO MHpa
BEIICCTB.

Tema 4. PacuetHbie
3amayu

[ pasicoancko-
nampuomuueckoe
gocnumanue:
(hopmHpoOBaHHE
MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAYKW, 3HAYMMOCTH
HayKU, TOTOBHOCTb
K HayqHO-
TEXHUYECKOMY
TBOPYECTBY,
BJIaJICHUE
ITOCTOBEPHOU
MHGOpMAITUEH O
MepeaoBhIX
MOCTIKEHUSX U
OTKPBITHSIX
MHAPOBOM U
OTEUYECTBEHHOU
HAYKH,
BANHTEPECOBAHHOCT
b B HAYIHBIX
BHAHUSIX 00
yCTPOMCTBE MUpa U
oO1ecTBa

Koumponvnoie
padomor: 1
IIpakmuueckue
padomot:4

Ilpumenenue
0bopyoosanus 6 pamkax
ghedepanvrozo npoexma
"Coeépemennasa wkona"

HAYUOHAILHO20 NPOEKMaA
" Oopazoseanue' yenmpa
"Touka Pocma' - yughposasn
nabopamopus yueHuuecKkas
no xumuu

Hroro:

1024.

Konmponvhoie

paoomul: 4

IIpakmuueckue
abomur:{




‘;'. ‘)".

C=RU, O="TBOY COLL Ne3""
ou"™ c. Kunenb-Yepkacchbl”,
CN=KO.A. BaHtoxuHa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:16+03'00'

C=RU, O="TBOY COLLU Ne 3""
ou"" c. KuHenb-Yepkacchol”,
CN=E.H. Endwumosa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:55+03'00'

C=RU, O="TBOY COLL Ne3""
ou™" c. KuHenb-Yepkacchol”,
CN=H.B. 3uH4eHko,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:50:21+0300
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