MYHUIUITAJIBHOE BIOJXKETHOE OBIIEOBPA30BATEJIBHOE YUPEXK/IEHUE
«IIKOJIA Ne 155» TOPOACKOI'O OKPYI'A CAMAPA
(MBOY Ulxkoaa Ne 155 r.o. Camapa)

PACCMOTPEHO IMPOBEPEHO YTBEPXIAIO
Ha 3aceJaHUd METOJUYECKOTO 3aMecTUTEb JlupexTop
00BbeIUHEHUS JIUPEKTOpa Mo yueOHo- MBOY HlIkonst Ne 155
(mpotokoa Ne 5 BOCIIUTATEIHHOUN paboTe r.o. Camapa
ot 16.06.2023)
IIpencenarens MO E.A. JIpsiueHKO O.A. MuxaiinoBa
E.A. JIpsiueHKO 20.06.2022 26.08.2022

Mwuxannosa O_A _

C=RU, O=MBOQY Lkona N°
155r.0. Camapa,
CN=Muxannosa O_A ,
E=school 155-24@mail.ru

00f2bb15c84d66ab2f
‘ l ‘\ 2023-10-06 16:25:18
PABOYAS ITPOI'PAMMA
HPEAMET: Xwumus (yriayOJaeHHBIN yPOBEHb)

YPOBEHbDb OBIIEI'O OBPA3OBAHMUS: cpennee ob6miee oOpa3oBaHue

INPOT'PAMMA COCTABJIEHA: KyukanoBoii Banentunoi BinagumupoBHoit



HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma  yueGHOro mpenMera «XUMHS»  COOTBETCTBYET
roCyJJapCTBEHHOMY O0pa30oBaTeIbHOMY CTaHJAPTy M MOJHOCTBIO peanusyeT (eaepanbHbli
KOMIIOHEHT TOCYJapCTBEHHOIO0 00pa3oBaTE€IbHOIO CTaHJIAapTa OCHOBHOI'O CPEJHETO
oOpazoBaHus 1o xumuu B 11 kiacce.

ConepkaHue MporpaMMbl HAMpaBJI€HO HAa OCBOCHUE OOYyYarOlUMMHUCS 3HAHUMH,
YMEHUW ¥ HaBBIKOB HA MPOQMIHbHOM ypoBHE. OHA BKIIIOYAET BCE TEMBI, IPEIYCMOTPECHHBIC
(benepalbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTaHJIAapTa OCHOBHOTO
oOmiero oOpa3oBaHusi MO XHUMHU M aBTOPCKOM mporpamMMor yudeOHoro kypca. s
peanuzanuu  Pabouelt mporpaMmbl  HCHOJIB3YETCS Y4EOHO-METOAMYECKUM KOMILIEKT,
BKJIFOYAIOIIUI:

YMK «Xumust» YriayOneHHbI YPOBEHb

1.T'abpuensn «Xumusa» 11 kiacc; yueOHoe mocobue misi o61ieoOpa3oBaTEIbHbIX
opranuzanuii; yriny0. Yposens / O. C. T'abpuensu, U. I'. Octpoymon,A. H. JIéekun, C. A.
Cnanaxkos. - M. IIpocsemenue, 2021

2.T'abpuensu O.C. Metoauyeckoe nocobue k yueouuky O. C. 'abpuensn «Xumus 11
kinacc. Yrioyonenusiii ypoBenb»/ O.C.I'abpuensn, W.I'. Octpoymon, A.C.Cnaakos, - M.:
IIpocsemenne, 2021

[Iporpamma paccuutana Ha 102 yaca B XI kjiacce, u3 pacuera - 3 y4yeOHBIX 4aca B
HEJISNI0, U3 HUX: JIJIs1 TPOBEICHUSI KOHTPOJIBHBIX - 5 4acOB, MPAKTUYECKUX paboT - 6 4acos.

N3yuenne xumum Ha YrioyOJIeHHOM YpOBHE CpeaHero (IMOJIHOTO) OOIIero
oOpa30BaHMsI HAIIPaBJICHO Ha TOCTUKEHUE CIEAYIOLIUX LIEeH:

OCBOCHME 3HAHUM O XUMUYECKON COCTABJISIONIEN €CTECTBEHHO-HAYYHOW KAPTHUHBI
MUpa, BOKHEHIINX XUMUYECKUX MOHATUSX, 3aKOHAX U TEOPHUSIX;

OBJIAJIeHUEe YMEHUSIMH TPUMEHATHh T[OJYYEHHbIE 3HAHUS I OOBSICHEHUS
Pa3HOOOpA3HBIX XUMHUYECKUX SBJICHHA M CBOMCTB BELIECTB, OLUEHKU POJM XUMHUU B
Pa3BUTHHM COBPEMEHHBIX TEXHOJIOTMI U MOTYYEHUH HOBBIX MAaTE€pPUAJIOB;

pa3BUTHE [O3HABATEIbHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B
MPOLIECCE CaMOCTOSITEIbBHOIO MPUOOPETEHUsT XMMUYECKUX 3HAaHUU C HCMOJIb30BAHHEM
Pa3IMYHbIX UCTOYHUKOB HH(POPMAIIMH, B TOM YUCJIE KOMIBIOTEPHBIX;

BOCIIUTAHME YOS )KIEHHOCTH B MO3UTUBHOM POJIM XUMUU B KU3HU COBPEMEHHOTO
oOuiecTBa, HEOOXOIUMOCTH XUMHUECKH IPAMOTHOTO OTHOUIEHHSI K CBOEMY 3/I0POBBIO U
OKPYXKarUIEn Cpelie;



NpUMeHeHue MOJY4YeHHbIX 3HAHUI M YMeHMi JUisi 0€3011acHOTO MCIOJIb30BaHUS
BEIIIECTB U MaTEpUAJIOB B OBITY, CEIbCKOM XO3SHUCTBE W HA MPOU3BOJCTBE, PEIICHHS
MPAKTUYECKUX 3aJ1ad B MOBCEIHEBHOM >KU3HU, MPEAYNPEKIACHUS SBICHUN, HAHOCSIIINX
BpEJ 30POBBIO YETIOBEKA U OKPYXKAIOIIEH Cpejie.

BocnurarenbHblil aCIEKT IPUCYTCTBYET Ha KaXJAOM YPOKE.
[Tpu peanuzanuu padouel mporpaMmbl UCTIOIB3YETCS YUSOHUK:

* O.C. Tabpuensu U. I'. OctpoymoB, C.A. CnaakoB «Xumwus» 10 kmacc.- M.:
[Ipocsemenue, 2021.

« O.C. l'abpuensa U. I'. OctpoymoB, C.A. CnaakoB «Xumusi» 11 knacc.- M.:
[Ipocsemenue, 2021.

IINTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHUSA YYEBHOI'O ITPEIMETA

JluyHOCMHb1e pe3y1bmambl:

» ['OTOBHOCTB U CLIOCOOHOCTH OOYJAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BAHHIO
Ha OCHOBE MOTHBAIlMM K OOYYEHWIO W TO3HAHWIO; TOTOBHOCTh W CIIOCOOHOCTH
OCO3HAHHOMY BBIOOPY UM MOCTPOEHUIO NAJIbHEUIIEH UHANBUIYAIHHON TPAeKTOPUU
oOpa3oBaHmsi Ha 0a3e OPUEHTHUPOBKU B MUpE mpodeccuid U mpodecCHoHaTbHBIX
MPEAMOYTEHUH, C YIETOM YCTOWYMBBIX TIO3HABATEIBLHBIX HHTEPECOB.

» PaszBuTroe MOpaJbHOE CO3HAHME W KOMIICTCHTHOCTh B PEIICHHH MOPATBHBIX
npo0sieM Ha OCHOBE JIMYHOCTHOTO BhIOOpPA, (hOpMHUPOBAHNE HPABCTBEHHBIX YYBCTB
U HPABCTBEHHOI'O IMOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K
coOcTBeHHBIM TocTynkaMm. OCO3HAaHME 3HAYEHUS CEMbU B JKM3HU YEJIOBEKA H
o0111ecTBa, MPUHITHE IIEHHOCTH CEMEHHOW KWU3HH, YBAXKUTEIHHOE W 3a00TIIMBOE
OTHOIIIEHUE K WICHAM CBOCU CEMbH.

» CdopmupoBaHHOCTH IIEJIOCTHOTO MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY ypPOBHIO Ppa3BUTHA HAayKdl W OOINECTBEHHOW TMPaKTHUKH,
VYHUTHIBAIOIIECTO CONHMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, JTYXOBHOE€ MHOT000pa3ue
COBPEMEHHOTO MHpA.

» OcCO3HaHHOE, YBaXUTEIBHOC U JT0OpOKEIaTeIbHOE OTHONIEHHWE K JIPYroMy
YeJIOBEKY, €r0 MHEHHI0, MUPOBO33PEHUIO, KYJIBTYpPE, S3BIKY, Bepe, TPaKIaHCKOU
mo3uiui. ['OTOBHOCTh W CIIOCOOHOCTh BECTH OHUAJIOT C JPYTUMH JIIOABMH U
JIOCTUTaTh B HEM B3aUMOTIOHUMAaHHUSI.

» ChopMHPOBAHHOCTH IICHHOCTH 3JI0POBOr0 M 0€30I1aCHOT0 00pa3a KU3HH.

» ChopMHpOBAaHHOCTH OCHOB  JKOJOTHYECKOHW KYJIbTYPBI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBITUICHHUSI.

IIpedmemHble pe3y1omambl:

» 3HaHUe (NOHUMAHUE) XAPAKMEPHBLIX NPUSHAKOS  BGANCHEUUUX — XUMUUECKUX
NOHAMUL. BEIIECTBO, XMUMHUYECKUN DIIEMEHT, aTOM, MOJEKYJa, OTHOCHUTEIbHBIE
ATOMHBIC W  MOJICKYJIIDHBIC MACChbl, HWOH, H30TOIIbl, XHWUMHUUYCCKaA CBA3b
(KoBaJIeHTHasl MOJISIpHAsi W HEMOJISIpHAsl, UOHHAs, METAJUIMYEecKasi, BOJOPOHAs),
QJICKTPOOTPULATCIBHOCTDL, aJINIOTPOIINA, BAJICHTHOCTD, CTCIICHb OKHCJICHUA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBI OO0BEM, BEIIECTBA HOHHOTO, MOJICKYJSIPHOTO H



HEMOJIEKYJIIPDHOTO CTPOEHMS, PACTBOPBI, DSJIEKTPOJMTBl W  HEDJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOLUMALUS, TUAPOIN3, OKUCIUTEIb U BOCCTAHOBUTEIID,
OKHCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJU3, CKOPOCTh XWMHUYECKOW pEaKIHH,
KaTaJIn3aTopbl M KaTajau3, OOpaTMMOCTh XUMHUYECKHUX pPEaKUUd, XUMHUYECKOE
paBHOBECHE, CMEIICHHE PaBHOBECHS, TEIUIOBOM 3(QeKT peakuuu, yriepoaHbIi
cKeJeT, (yHKIIMOHAIbHAs TPYIINa, U30MEpHUs (CTPYKTYpHAsi U MPOCTPAHCTBEHHA)
U TOMOJIOTHSI, OCHOBHBIE€ TUIIbI (COCIMHEHUSI, PA3JIOKEHUSI, 3aMEIlICHUs, OOMEHA),
BUIbl (TUAPUPOBAHUS W JCTUAPUPOBAHHUA, THApATAlMd W JAeTUIpaTalui,
NOJIMMEPU3ALMN W JICTIOJMMEpPU3allii, TOJUKOHACHCAIMA W W30MEpPHU3alNH,
KaTalMTUYECKUEe M HEKATAJIMTUYECKUE, TOMOTE€HHbIE W TeTEepPOreHHBbIE) W
pa3HOBUJIHOCTH  ((pepMeHTAaTUBHBIC, TOpPEHUs, JTepuuKanuu, KPEKUHTa,
pudopMHUHTa) peaklvii B HEOPraHMYECKON M OPraHUYEeCKOM XHWMHH, MOJIUMEDPHI,
OMOJOTMYECKH aKTUBHBIE COCTUHECHHS,

> 6bldGleHUe B83AUMOCEA3U  XUMUYECKUX NOHAmuUL sl OOBICHEHHS COCTaBa,
CTPOEHUS, CBOMCTB OT/IEIbHBIX XUMUYECKUX OOBEKTOB U SIBJICHU;

» npumeHeHue 0CHOBHbIX NOJONHCEHUL XUMUYECKUX meopuii: TEOPUN CTPOSHHUS aToMa
U XHUMHUYECKOU CBA3M, l[lepuonnueckoro 3akoHa u llepmommueckod cucTeMbl
xumudeckux — aneMeHToB  [I. 1. MenneneeBa, TeOpuM  DIIEKTPOIUTHYECKOU
JTUCCOLIMAIINY, TPOTOHHON TEOPHUH, TEOPUU CTPOEHUSI OPraHUYECKUX COCAMHEHU,
3aKOHOMEPHOCTEN XUMUYECKOM KMHETUKH — JUIsl aHajJu3a COCTaBa, CTPOCHHUS U
CBOMCTB BEILECTB U IPOTEKaHUSI XUMUUECKUX PEAKIINIA;

» yMeHue KIACCUDUYUPOBamMb HEOPTAHUYECKHE W OpPraHWYeCKHe BEIIeCTBA TI0
Pa3IMYHBIM OCHOBAHUSIM;

» YCMaHOGNeHUue  83AUMOC6sA3eli MY COCTaBOM, CTPOCHUEM, CBOWCTBaMH,
OPAKTUYECKUM ITPUMEHEHUEM U MTOJIyYEHUEM BaXKHEHIINX BEILECTB;

» 3HaHUe OCHO8 XUMUYECKOU HOMeHKIamypsl (TPUBHAILHON M MEXKIYyHapOIHOW) U
YMEHUE Ha3BaThb HEOPraHMYECKHME U OpPraHUYECKUE COEAMHEHHUs Mo (opmylie u
Ha00OpOT;

» onpeoeieHue. BAIGHTHOCTH, CTEMEHU OKUCJICHHUS XHUMHUYECKHX DJEMEHTOB,
3apAI0B  HMOHOB; BHJOB XHMHYECKUX CBA3€H B COCIMHEHUSX M THUIIOB
KPUCTAJUIMYECKUX PEIIETOK; IPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYJ; THIa
TUApOJIM3a M XapakTepa Cpelbl BOJHBIX PACTBOPOB COJIEH; OKUCIUTENS H
BOCCTAHOBUTEJISI; OKHCJIEHUS M BOCCTAHOBJICHMSI; NPUHAIJIEKHOCTH BEIIECTB K
Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX U OPTaHUYECKUX COEAMHEHUI; TOMOJIOTOB U
U30MEPOB; THUIIOB, BHUJIOB U PA3HOBHUJIHOCTEHM XMMHYECKHX pPEaKUUld B
HEOPraHUYECKOW U OPTaHUYECKON XUMUHU

> yMeHue Xxapakxmepuzoéams: S-, P-4 0-3JE€MEHTBI 10 WX TMOJIOKCHUIO B
ITepuomnueckoit cucreme J[.M. MenneneeBa, oOIMe XHWMHYECKHE CBOWCTBA
IPOCTHIX BELIECTB — METANIOB M HEMETAJJIOB; XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX U OpPraHMYECKHUX COCIMHEHHA B TIUIaHE OOIIero,
0COOEHHOTO ¥ €TUHUYHOTO;

» 00bvsicHeHue: 3aBUCUMOCTH CBOHCTB XMUMHUYECKUX AJIEMEHTOB M UX COCIUHEHUH OT
nonoxkeHus sneMenrta B Ilepuonuueckon cucreme .M. MenzaeneeBa; npupobl
XUMUYECKON CBsA3M (MOHHOM, KOBAJEHTHOW, METAJIMYECKON, BOJOPOIHOMN);
3aBUCUMOCTH CBOMCTB HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB OT UX COCTABA U
CTPOEHUS; CYIIHOCTH U3YYEHHBIX BHJIOB XUMHUYECKUX peaKLnii:



ANEKTPOTUTUYCCKON  NHUCCOIMAIlMK,  HWOHHOTO  OOMEHa,  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX; BJIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKknMy U Ha CMEIICHHUE XMMHYECKOTO PAaBHOBECHS; MEXAaHM3MOB MPOTEKAHUS
peaKIMii MEXTy OPTAaHHYECKIMHU M HEOPTAHNYECKUMH BEIIECTBAMU;

» yYMEHHUE. COCTABJISTh YPAaBHECHUSI OKHCIWUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIHHA C
MTOMOIIIBI0 METOZA AEKTPOHHOTO OajlaHca; MPOBOAUTH PACUYETHI MO0 XUMUYECKUM
dopMysiaM U ypaBHEHHUSM; MMPOBOJUTH XUMHUECKHUIA SKCTICPUMEHT (J1a00paTOpHBIC
U TPaKTHYECKHE paboThl) ¢ COONIOEHHEM TPeOOBaHWI K MpaBUiIaM TEXHUKH
0€30I1acCHOCTH MPU PadOTe B XMMUUYECKOM KaOuHeTe (J1abopaTopun).

Memanpeomemmnule pe3yiomanvl

MetanpeameTHple  pe3yJbTaThl  BKJIIOYAIOT  OCBOCHHBIE  OOYYarOIIMMHUCS
MEXMPEIMETHBIE TIOHSATUS M YHHUBEpPCAIbHBIE Y4eOHBIE ACUCTBHUS (PEryJsTUBHBIC,
MO3HABATENIbHbIE, KOMMYHUKATUBHBIC).

Pecynamuenvie YY/[

YMeHue caMoCTOSTENbHO ONPEAEIATh HeNU 00yUeHHs], CTABUTh U (OPMYIUPOBAThH
HOBBIE 3aJadyl B y4yeOe€ M I03HABATEIbHON JESTENIbHOCTH, pa3BUBAThb MOTHUBBI U
MHTEPECHl CBOEH MO3HABATEIBbHOM AesATeIbHOCTH. O0YyUaOUIUIICs CMOXKET:

» aHaIM3UpPOBaATh CYIIECTBYIOIIME U IJIAHUPOBATh Oyaylue oOpa3oBaTelbHbIC

pe3yJIbTaThl;

» WACHTU(UIUPOBATH COOCTBEHHBIC MTPOOJIEMBI U ONIPEIEIATH IIIaBHYIO MTPOOIIEMY;

» BBIIBUTaTh  BEpCHU  pemieHus  mpoOiembl, (QOpMyIuUpOBaThH  TUIOTE3HI,

MPEIBOCXUINATh KOHEUHBIN Pe3yIbTarT;

» CTaBUTh LeJb JEATEIILHOCTH HAa OCHOBE OMpEACNEHHOW TpOOJIeMbl U

CYIIECTBYIOIINUX BO3MOXKHOCTEIA;

» GdopMynupoBaTh y4eOHbIE 3aJaud KaK INard JOCTH)KCHUS IOCTABJICHHOW IIeNU

JeSTeNbHOCTH;

» O00OCHOBBIBAThH II€JIEBBIE OPHUEHTUPHI W TPHUOPUTETHI CCHUIKAMH Ha I[EHHOCTH,

yKa3bIBasi 1 00OCHOBBIBAs JIOTHYECKYIO MOCIIEI0BATEIbHOCTD 1A OB.

YMeHue camMoCTOSITENbHO IUJIAHUPOBATh IYTH JOCTHIKEHMS LieJied, B TOM 4HCIIe
albTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosee 3(PQPeKTUBHBIE CHOCOOBI PEIICHUS
y4eOHBIX M MO3HABATEIbHBIX 3a7a4. OOy4Jaromuics CMOXKET:

» OIpeNeNiaTh HeOOXOAWMbIE JEWCTBUE(s) B COOTBETCTBUM C Yy4eOHOH U

MO3HABATEJIBbHOM 3a7aueii U COCTABIISITh aJITOPUTM UX BBITIOJHEHUS;

» 00OCHOBBIBATH M OCYIIECTBISTh BBIOOp Hambonee dSHPEeKTHBHBIX CIOCOO0OB

pelIeHus yueOHBIX U MO3HABATEIbHBIX 33/1a4;

» OMpeAeNsATh/HaX0qUTh, B TOM YHUCJIE U3 MPEIOKCHHBIX BAPUAHTOB, YCIOBHSI IS

BBITIOJTHEHHS YI€OHOM 1 TTO3HABATENILHOM 3a/1a4H;

» BBICTpaWBaTh KM3HECHHBIC TJIAHBI HA KPATKOCPOUHOE Oymyiee (3asiBIATh IeJIeBbIC

OpPUEHTHPHI, CTABUTH aICKBATHBIC UM 33/1a4U U MPEAarath ACUCTBUSA, YKa3bIBas U

00OCHOBBIBAS JIOTHUECKYIO TIOCTIE0BATEIHHOCTD II1arOB);



» BbIOMpaTh W3 TPEAJIOKEHHBIX BAPUAHTOB M CAaMOCTOSITENIbHO  HCKaTh
CpeICTBa/pecypchl AJisl peLICHHs 3aAa4u/AOCTUKEHUS LIETIH;

» COCTaBIISITh IUIAaH pELIEHUS TMpoOJeMbl (BBIMOJHEHHUS] TMPOEKTa, IPOBEICHUS
HCCIICIOBAHMUS );

» ONpeAeNsATh TNOTEHIUAIbHbIE 3aTPyJHEHUS TpU pEUICHHH y4eOHOW U
MTO3HABATEJIbHOM 3aJ1a4i U HAXOAUTh CPEJCTBA JUIsl UX YCTPAHEHHUS,;

» OIUCHIBATh CBOW OIBIT, OGOPMIISISL €ro s Mepeiadd APYTruM JIIOJsSM B BHIE
TEXHOJIOTUN PEIICHMsI IPAKTUYECKUX 3a1a4 OIPEIEICHHOrO Kilacca,

» IUIAaHUPOBAThb M KOPPEKTUPOBATh CBOIO HMHIMBUAYaAJIbHYIO 00pa3oBaTEIbHYIO
TPACKTOPHIO.

YMeHHE COOTHOCUTH CBOM JECHCTBHS C IJIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIECTBIATh
KOHTPOJIb CBOEH JEATENBHOCTH B MPOLECCE IOCTHKEHHUs pe3yJbTaTa, OIPENEITh
CIOCOOBI JEMCTBHUI B paMKax MPEMJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHPOBATH
CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSAIONIEH S cuTyalnueil. O0yJaronuics CMOXKET:

» OIpeAeNsiATh COBMECTHO C MEAAroroM M CBEPCTHUKAMH KPUTEPHH TLIAHUPYEMBIX

pE3yNbTaTOB U KPUTEPUU OLIEHKU CBOEH y4eOHOM eATeIbHOCTH;

» CHUCTeMaTH3HpOBaTh (B TOM 4HCIE BBIOMpPATh MPUOPUTETHHIE) KPUTEPUU
IJIAHUPYEMBIX PE3YyIbTAaTOB M OLIEHKH CBOEH J1€ATEbHOCTH;

» oTOMpaTh MHCTPYMEHTHI IJIsl OLIGHWBAHWS CBOEH JAESITEITHbHOCTH, OCYIIECTBISATH
CaMOKOHTpPOJIb CBOEH JEATEIIbBHOCTH B pPaMKax NPEIJIOKEHHBIX YCIOBUM H
TpeOOBaHMIA;

» OLICHHBATh CBOIO JEATENbHOCTb, APTYMEHTUPYS MPUYMHBI JOCTHKCHHUS WIN
OTCYTCTBHS INITAHUPYEMOIO pE3YNbTaTa;

» HAaXOOUTh [OCTATOYHBIE CPEACTBA JJIs BBINOJHEHHUS YYEOHBIX JEHCTBUH B
M3MEHSIOIIEHCS CUTYallud W/WIIM TIPU OTCYTCTBUU IUIAHUPYEMOTO PE3yJIbTaTa;

» paboTas 1Mo CBOEMY IUIaHy, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO AEATEILHOCTH Ha
OCHOBE aHaju3a U3MEHEHWH CHUTyaluuu JIs1 TOJIYYCHHs 3alulaHUPOBAHHBIX
XapaKTEPUCTUK MPOAYKTa/pe3yibTara;

» YCTaHaBIMBATh CBSI3b MEXKIY TIOTYYCHHBIMU XapaKTepUCTUKaMU NPOIYKTa U
XapaKTEepUCTUKAMU Tpoliecca JEATEIbHOCTH M 10 3aBEPIICHUU JEATEIbHOCTH
npeasiaraTh U3MEHEHUE XapaKTepUCTUK Mpouecca s MOJYYeHHS YJIyYIIEHHBIX
XapaKTEPUCTUK MPOIYKTA;

» CBEpSATh CBOW JICUCTBUS C LENBIO U, IPU HEOOXOIMUMOCTH, UCIPABISATH OMIMOKU
CaMOCTOSTEIIBHO.

VYMeHue oleHMBaTh MNPaBUIBHOCTb BBINOJHEHUS Y4eOHOH 3agauu, COOCTBEHHbIE

BO3MOXKHOCTH €€ perieHusi. OOy4Jaromuics CMOXKeT:

» OIPENeNATh KPUTEPUH NPABUIBHOCTH (KOPPEKTHOCTH) BBIMIONHEHHS Y4eOHOH
3a/1auu;

» aHAIM3UPOBATH u 000CHOBBIBaTh npUMEHEHUE COOTBETCTBYIOILIETO
MHCTPYMEHTApUs JUIsl BBIMOJIHEHUS y4eOHOM 3a1auu;

» CBOOOJHO TOJH30BATHCSI BBHIPAOOTAHHBIMHU KPUTEPHSIMH OIICHKH M CaMOOIICHKH,
UCXOJsl W3 1elId U HMEIOIIMXCA CPEACTB, pa3ivuas pe3yiabTaT M CIOCOOBI
JICHCTBUM,

» OIICHMBATH MPOIYKT CBOCH NEATEIHHOCTH MO 3aJaHHBIM H/HIIM CaMOCTOSITEIHHO
ONpeaeIeHHbIM KPUTEPHUSM B COOTBETCTBUU C LENbIO AESITENbHOCTH;



» 00OCHOBBIBaTh JOCTHKUMOCTbH II€JIM BBHIOPAHHBIM CHOCOOOM Ha OCHOBE OIICHKH
CBOUX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB.

Brnagenne oOcHOBaMH CaMOKOHTpPOJIS, CAMOOIIEHKH, TIPUHSATHS PEIICHUH |
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpa B y4eOHOW M mo3HaBaTeabHOW. OOydaromuics
CMOJXKET:

» HaOmogaTh M aHAJM3UPOBATh COOCTBEHHYIO YYEOHYI0O W TO3HABaTEIbHYIO
NEeSATENBbHOCTh U JEATENBHOCTh  JIPYTUX  OOydallmuxcs B Ipoliecce
B3aMMOIIPOBEPKY;

» COOTHOCHUTh pealbHBIE W IUIAHUPYEMbIC PpE3yNbTaThl  WHAWUBUIAYAIbHOU
00pa3oBaTeNbHOM IEITEILHOCTH U JI€71aTh BHIBOJIBL;

» TPUHUMATH PeIlieHUE B YIeOHOW CUTyallM U HECTH 32 HETO OTBETCTBEHHOCTH;

» CaMOCTOSITEIIbHO ONPEENSITh MPUYHUHBI CBOCTO yCIeXa MM HEyCleXa U HaXOJIUTh
CIIOCOOBI BBIXO/Ia U3 CUTYAIlUH HEyCIeXa.

Ho3nasamenwvhuwvie YY/[

YMeHue onpeaensaTh MOHITHS, CO3/1aBaTh 000OIICHNUS, YCTaHABIMBATh aHAJIOTHH,
KJIacCU(PUITMPOBATh, CaMOCTOATEIHLHO BBIOMPATh OCHOBAaHUS W KPUTEPUU IS
KJIaccu(pUKaIyy, yCTaHABINBATh MIPUYMHHO-CICACTBEHHBIC CBS3U, CTPOHUTH JIOTHIECKOE
paccyxJieHrne, yMO3aKIIIOUeHHe (MHIYKTUBHOE, NETyKTUBHOE, IO aHAJOTHUW) WU JIeTaTh
BBIBO/IbI. O0OyUarOIUKCsS CMOXKET:

» BBIICTATh OOIMIMKA TpPH3HAK JABYX WM HECKOJIBKHX TPEIMETOB WIIHM SIBICHUUA W
OOBSACHSTH UX CXOJICTBO;

» OOBEIMHATH TPEIMETHI W SBJICHUS B TPYIIHI MO OMPEACICHHBIM IPHU3HAKAM,
CpaBHUBATH, KJIaCCU(PUIIMPOBATH U 00001IATh (PAKTHI U SIBJICHHUS;

» BBIICTIATH SBJICHHUE U3 OOIIETO psija APYTUX SBICHUMH;

» OIpeAesATh 00CTOSTEIBCTBA, KOTOPHIC TPEIIICCTBOBATN BO3HUKHOBEHUIO CBSI3U
MEXIy SBICHHSIMH, €3 OTHX OOCTOATEIBCTB BBIJACIATh OMPEIACISIONIHUE,
CIOCOOHBIC OBITH MPUYMHONW TAHHOTO SIBJICHHS, BBISBJISATH MPUYHHBI U CIICICTBHSI
SIBIICHUI;

CTPOUTH PACCYXKICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHUSM H OT
YaCTHBIX SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJICHUE Ha OCHOBE CPABHECHHS MPEIMETOB U SIBICHUH, BBIACIISIS TIPH
ATOM OOIIME MPU3HAKY;

u3JIaraTh MOJYYCHHYI0 MH(POPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMon
3a/1auu;

CaMOCTOATENILHO YKa3blBaTh Ha HWH(OpPMAIMIO, HYXKIAIONIYIOCS B IPOBEPKE,
npeiaraTh ¥ MPUMEHSTh CIIOCO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMAIINH;
OOBSICHATH SIBJICHUS, TPOIECCHI, CBSI3M W OTHOIICHHS, BBISBISIEMBIE B XOJC
MMO3HABATEIIbHON U MCCJIEA0BATEIbCKON NIEATebHOCTH (TIPUBOIUTH OOBSICHEHHE C
U3MCHEHHEM (DOPMBI TIPEJICTABIICHUS;, OOBSCHSTH, ACTAIM3UPYS WM 0000IIas;
OOBSCHSTH C 3aJaHHOW TOYKH 3PCHUS);

» Jnenathb BBIBOJ Ha OCHOBE KPUTHYECKOTO aHajgW3a pa3HBIX TOYEK 3pPCHUS,
MOJATBEP)KIAaTh BBIBOJ COOCTBEHHOM apryMEHTAIlMEH WM CaMOCTOSTEIBHO
MOJTYYCHHBIMU JAHHBIMH.

YMeHne co3naBaTh, MPUMEHITh U MPEOOPA30BLIBATh 3HAKW W CHMBOJIBI, MOJICTH U

CXEMBI JUTSI pelIeHUsT y4eOHBIX U TT03HABATEIbHBIX 3a/1a4. OOyJaronuics CMOXKET:

» 0003Ha4YaTh CHMBOJIOM M 3HAKOM IMPEAMET W/WJIH SIBJIICHUE;

A\
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» OIPENENATh JIOTUYECKHE CBS3M MEXIY NpeIMeTaMd W/WIU  SIBICHUSIMH,

0003HaYaTh JAaHHBIC JIOTHYECKUE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBIN WU pealbHbIN 00pa3 MpeaMeTa U/UiH SBICHUS;

CTPOUTH MOJICIIb/CXEMY Ha OCHOBE YCIIOBUM 3a/1a4d W/WJIN CIIOC00a €€ peIeHMS;

co3maBaTh BepOajbHBIC, BEIICCTBEHHbIE W HWH(DOPMAIMOHHBIE MOJACTH C

BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl ONpeNeeHus crocoda

pEIICHNUs 33]IJa4¥ B COOTBETCTBUU C CHTYaIlUCH;

» TIpeoOpazoBBIBATh MOJICIH C EIbI0 BBISBICHHUS OOIIMX 3aKOHOB, OMPEIESIISTFOIINX
JaHHYIO TIPEIMETHYIO 00J1acTh;

» TIEPEeBOANTH CIOKHYIO 10 COCTaBy (MHOTOACIEKTHYIO) WH(GOpMALUI0 W3
rpadguyeckoro WM  (OPMATU30BAHHOTO (CHMBOJIBHOTO) TIPEICTABJICHUS B
TEKCTOBOE, M HA0OOPOT;

» CTPOUTH CXEMY, alTOPUTM JEHUCTBUS, WCHPABIATh WIH BOCCTaHABJIHMBATH
HEM3BECTHBIN paHee aJrOPUTM HAa OCHOBE HMMEIOMIETOCS 3HaHUS 00 00BeKTe, K
KOTOPOMY TIPHMEHSIETCSI aJTOPUTM;

YV V VY

Kommynuxkamuenvie YY/[

YMeHne opraHu30BbIBaTh YYEOHOE COTPYIHHYECTBO U COBMECTHYIO JIESITEIIBHOCTD
C YUMTEJIEM U CBEPCTHHKaMU; padOTaThb MHAMBUAYAJIBHO U B IPYIIE: HAXOAUTh 00Iee
pelieHne W paspemaTb KOHQJIMKTBI Ha OCHOBE COIVIACOBAHMS MO3MLMA M ydera
UHTEPECOB; (OpMYyJIUpOBaTh, AapryMEHTUPOBaTh M OTCTauBaTb CBO€ MHEHHE.
OO0y4arontuicst CMOXKET:

» OIPEIeNATh BO3MOXHBIE POJI B COBMECTHOM ACSITEIBHOCTH;

» Wrpath OINPENEICHHYIO POJb B COBMECTHOU ACATEIbHOCTH;

» TPUHUMATH MO3UINI0 coOeceTHNKa, MOHUMAsl TTO3UIHIO APYToro, pa3inyaTh B €ro
peur: MHEHHE (TOYKY 3pEHHs), T0Ka3aTeIbCTBO (ApPryMEHTHI), (haKThl; TUIIOTE3HI,
aKCHOMBI, TEOPHH;

» OIpeAeNsaTh CBOU JACUCTBUA U JEHCTBUS MapTHEPa, KOTOPHIE CITIOCOOCTBOBAIIN HITH
MPENSTCTBOBAIN NPOAYKTUBHON KOMMYHUKAIIHH;

» CTpOUTHh TO3UTHBHBIC OTHOIIEHHWS B TMporecce y4eOHON U MO3HABATEIHHOMN

NEeSATENbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3pEHHUSA, B AUCKYCCUU
YMETb BBIJIBUTaTh KOHTPAPTYMEHTHI, Mepeppa3srupoBaTh CBOIO MBICHIb (BJIaJCHHUE
MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH);

npejiaraTh albTEPHATUBHOE PEUIeHHE B KOH(DIUKTHON CUTYallUH;

BBIJIEIISAITH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHH;

JIOTOBapUBaThCA O MpPaBUIaX MU BOMpOcax Jisi OOCYXKICHHS B COOTBETCTBHH C
IMOCTABJICHHOW NEPE TPYIION 3a/1a4ei;

OpraHU30BbIBAaTh yuyeOHOE B3aUMOJEHCTBUE B rpymme (onpenensTh oOLue e,
pacnpenesnsiaTh poJii, 10roBapuBaThCs APYT C APYTOM U T. 1.);

JienaTh OLIEHOYHBIM BBIBOJI O JJOCTHXKEHUH 11€JIM KOMMYHHMKAIIMU HETIOCPEICTBEHHO
MOCJIE 3aBEPILICHNUS KOMMYHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBATH €TO.
dopMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJACTU HCIOJIb30BAHUSA
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — UKT). Obywatouuiics
CMOJXKET:
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» ILEJICHANIPaBICHHO HCKaTh W  HUCIHOJB30BaTh MH(POPMAIMOHHBIE  PECYPCHI,
HEOOXOUMBIE I PELICHUs] YYEOHBIX U MPAKTUUECKHX 3a7a4d C TIOMOIIbIO CPECTB
UKT;

» BbIOUpaTh, CTPOUTH M HCIOJIH30BATh aJIEKBATHYIO HH(OPMALMOHHYIO MOJAEH IS
neperaydl CBOMX MBICIIEH CpEelICTBaMU €CTECTBEHHBIX M (DOPMANBHBIX S3BIKOB B
COOTBETCTBUM C YCIOBUSIMU KOMMYHUKALIUH;

» BBIIETATh WHOOPMAIIMOHHBIA  acMeKT  3aJa4yd, OIEepPHUpPOBaTh  JaHHBIMHU,
VICIIOJIB30BATh MOJIEIIb PEILICHUS 3aJaUu.

OPI'AHMU3ALIUA U POPMbI KOHTPOJIA

KoHTpoib 3HaHMI, YMEHHN U HABBIKOB YYaIIUXCS OCYLIECTBIIAETCS B CIECIYIOIINX
dbopmax:

Texymuii KOHTponb — B (opMe YCTHBIX M IHCBMEHHBIX ONPOCOB,
VMHAUBUAYAIbHBIX 33JaHUN; TEMATUYECKUH KOHTPOJIb — B (OpME NPAKTUYECKUX MU
KOHTPOJIBHBIX PAa0OT, TECTOB; UTOIOBBI KOHTPOJIb — B (h)OPME MUTOrOBOM KOHTPOJBHOU
paboThI IO KypCY HEOPTaHUYECKON XUMUH.

Kputepun o1eHOK 3a YCTHbIE M INHCbMEHHbIE padOThl (COOTBETCTBYIOT
rocyJAapCTBEHHBIM CTaHIapTaM):

"5" — BbICTaBISETCA, €CJIM MPABWIBHO BBHIMIOJHEHBI BCE 3aJjaHUsI B TMOJHOM OOBEME C
coOmoieHneM mtpaBuil opopmiieHUus padoThl. OTCYTCTBYIOT OIIMOKM B XHMMHUYECKOU
TEPMUHOJIOTHH. 3a7a4i PEIICHBI PALIMOHATBHBIMU CIIOCO0aMU.

"4" — BpICTABJISIETCSl TIPU TPABUIBLHOM BBINIOJIHEHUHM OCHOBHOTO YMHCJIA 3aJaHUM,
JOMyCKaroTCs 1-2 He3HAYNTENbHbBIE OIITMOKHU.
"3" — BBICTABISICTCS B Cllydae MPaBUILHOTO BBIMOJHEHUS HE MEHEE ITOJOBHHBI W3

MPEIOKCHHBIX 3aaHui. [Ipr ATOM JOMYyCKAaIOTCS HECKOJIBKO HE3HAYNTEIBHBIX OMTHOO0K
uin 1-2 rpyObie OMOKH.

"2" — BBICTaBISIETCS, €CliM paboTa HE BHIMOJHEHA (OTCYTCTBYET) WJIM B Clydae
BBITIOJIHEHUSI MeHee 1/3 U3 mpeyioKeHHBIX 3aJaHuil PU HAJIMYUU HECKOJIBKUX TPYOBIX
OLIMOOK.

Hesnauumenvruvimu owubkamy CAUTAIOTCS: OMIMOKYA B TPUBUAIIBHBIX Ha3BAHUAX BEIIECTB
(kpome Hanboree paclnpOCTPAHEHHBIX), HETOYHOE Yykazanwe npoayktoB OBP mnpu
MPaBUJILHOM TOJXOJIE; TMPOITyCK Kod(dduimenTa B 0OMEHHBIX pEaKIHsIX, HEMPaBHILHO
yKa3aHHBIA KaTaJIu3aTop U T.1., T.€. ONTMOKH, KOTOPHIC YKa3bIBAIOT HA HE3HAHUE YACTHBIX
CBOMCTB BEIIECTB WM BO3HUKAIOITUE TI0 HCBHUMATEIIHBHOCTH.

I'pyovimu  owubkamy CUATAOTCS TaKWe, KOTOPHIC CBHUACTEIBCTBYIOT O HE3HAHUU
OCHOBHBIX 3aKOHOB XUMHH, HAIPUMEP: HEBEPHOE COCTaBIICHUE (POPMYII 110 BaJICHTHOCTH,
HEMpPaBUJILHOEC HANMCAaHWE XUM. yYpaBHCHHWH BCIEIACTBHE HE3HAHHWS CBOWCTB JIAHHOTO
KJlacca BEIIECTB; HEMPaBUIBLHOE COCTABJICHHE OJIEKTPOHHOrO OamaHca, He3HaHUE
HOMEHKJIATyphI BEIIECTB U JIp.

Kpurepun o1leHOK TECTOBBIX 3a1aHUN:

"5" — BpICTaBIIsIETCS, €CIM NMPABUJILHO BBHIMOJIHEHO HEe MeHee 90% 3amanuit



"4" — BpICTaBIsIETCA, €CIIU MPABWIBHO BBINMOJHEHO OT 70% 10 89% 3anannii
"3" — BBICTaBISAETCS, €CJIM TPABUIILHO BBITOTHEHO OT 40% 10 69% 3amanuii

"2" — BpICTaBIAETCS, €clii paboTa HE BBHINOJHEHA (OTCYTCTBYET) WJIM B Clydae
BBINOJIHEHU MeHee 39% 3amanui

COILEPKXAHHUE YYEBHOI'O IPE/IMETA
OPI'AHUYECKASA XUMMUHAL. 10 KJIACC

TEMA 1. HAYAJIBHBIE IOHATUSA OPTAHUYECKOM XUMHUH (13 u).

IIpeamer opranmyveckoit xumuu. Opranmyeckwe BemecrBa. Yrto wusyyaer
oprannueckas xumus. KpaTkuili odepk pa3BuTus opraHuyeckoil xumuu. CpaBHEHHE
HEOPraHMYEeCKUX U oOpraHudeckux BemecTB. CIOCOOHOCTH aTOMOB YIJIepona
COCIMHATBHCS B pa3iuyHble LENU. YTJIEBOJOPOAbl U HUX Npou3BoaHbIE. IloHsATHE O
3aMECTHUTEIIE.

Teopust crpoeHust opranmveckux coeauHenuii A. M. BbyrtiepoBa. Ilonsitue
BasieHTHOCTH. PaboTtel ®@. A. Kekyne. Poms A. M. ByrnepoBa B co3maHuu Teopuu
CTPOEHHUS OPraHUYECKUX coeTMHEeHU. E€ OCHOBHbBIE MOJIOKEHUS.

[TpyuurHBl MHOTOO0OpA3usi OPraHUYECKHX COEAMHEHUHN: 00pa3oBaHUE OJMHAPHBIX,
JIBOMHBIX U TPOMHBIX CBSI3€M MEXIy aToMaMu yrieponaa. M3zomepus. DMnupudeckas,
MOJIEKYJIIpHAs U CTPYKTYpHast (POpMyJIbl OPraHMUEeCKUX COSAMHEHUH.

Konuenuusi rudpuausannu arToMHbIX opOuTasei. CTpoeHue atoma yriaepoja: S- u
p- opburtanu, Ttunbl wux TUOpuam3anuu. OOpa3oBaHHE KOBAJICHTHBIX CBSI3EH.
DneKTpOoHHAs U AJIEKTPOHHO-Tpaduyeckast GopMyIibl aToMa yriepoa.

Kaaccupukanus oprannyeckux coequHenui. Knaccudukamnus no sneMeHTHOMY
COCTaBYy: YIVIEBOAOPOABI, TAJIOr€H-, a30T- W KHCIOPOIACOAEPKAIIME OPraHUYECKHE
COEIMHEHNS.

Knaccudukanus no cTpoeHUIo yriiepoJHOro CKejleTa: aluKINYeCKUe U HUKIMYECKUe
(KapOOIMKIMUECKHE U TETEPOIIMKINYECKUE) OpraHnYeCKUe BEIleCTRA.

Knaccuduxanuss  yrineBoAOpoAOB: TpeieibHble (JIKaHbl M ITUKJIOATKAHBI),
HempeeabHbIe (AJTKeHbI, aJIKUHbI, aJIKaIUCHBI), APCHBI.

Knaccudukaiuys opraHmd4ecKux COCIUHEHUM N0 HAMMYWIO (DYHKIIMOHAJIBHBIX TPYIII
(rumpokcuibHas, KapOOHWIIbHAs, KapOOKCWIbHAs, HHUTPOTPYIIA, AaMUHOTPYIINA).
Cruptel. Ansaerunsl. Ketonsl. KapooHnoBbie kucnotel. Hutpocoenunenusi. AMUHBI.

IIpuHUUNIBI HOMEHKJIATYPbI OPraHUYeCKUX CoeuHeHul. [loHaTHe 0 XuMHIEeCKOU
HOMeHKkJIaType. HoMeHknaTypa TpuBuaibHas (MCTOPUYECKAs) U pallMOHAIbHASL.

MexnyHaponHas HoMeHKIIaTypa opranndeckux coequnenuit — |UPAC. [TpunHiumns:
COCTAaBJICHHsI HA3BaHMsI OPTaHUUECKOTo coeuHenus mo Homenknarype |lUPAC.

Kaaccupukanus peakuumii B opranudeckoil xumum. Ilonsarue o cybctpare u



pearente. Knaccudukamuss peakiuii 1O CTPYKTYPHBIM HW3MEHEHUSM BEIIECTBA!
npucoequHeHusl (B TOM YHUCJIE MOJIUMEpPU3AluU, OTUICIUIEHUSI (PJIEMEHUPOBAHUS),
3aMEIEeHHS 1 U30MEpPU3aLUU.

[loHsiTME © TOMO- M TETEPOJIMTHYECKOM pa3pblBaX KOBAJICHTHOM  CBS3H,
ANEKTpopMIax U HyKIeoPHIax.

Knaccudpukanums peakuuid MO THUIy PEAKIMOHHBIX YaCTUI[.  paJHKaJIbHBIC,
ANIEKTPOPUIBHBIE U HYKIEO(PUIIBHBIE.

Knaccudpukanuss peakuuié N0 HM3MEHEHHIO CTENEHEH OKUCIEHMS: OKHUCIICHHUS
BOCCTaHOBJICHHSI.

Knaccudpukanuss peakuumii 10 4YaCTHBIM IMpPU3HAKaM: TaJOT€HUPOBAHUE U
JETAIOTCHUPOBAaHUE,  TUAPUPOBAHWME W JIErMAPUPOBAHUE,  TMApaTalud U
JerupaTalnuu, THIPOraJOreHuPOBaHUE U IETUAPOrAIOr€HUPOBAaHHUE.

JemoncTpanuu. Konekuuss OpraHMYEeCKHMX BEIIECTB, MAaTEPUAJIOB U H3ACIUM U3
Hux. [lapocTepxkHeBble u 00bEMHBIE MOAenH (Moaenu Ctroapra—bpurneda) stanona
U JAUITWIOBOrO 3Qupa, OyraHa W uU300yTaHa, METaHa, JTWIEHA W alETUJICHA.
B3auMozeiicTBue HaTpusi C 3TAHOJOM; OTCYTCTBHE B3aUMOJEUCTBUS C JUATUIOBBIM
sa¢upom. Mojenb OTTaJKuBaHUsI TUOPUIHBIX OpOUTaANeil (IEMOHCTpALMS C TOMOUIBIO
BO3AYIIHBIX MIapoB). JlemoHcTpanmoHHas Tabmuna «Pa3nuunbie THOpUIHBIE
COCTOSIHUS aToma yriepoja». OO0pa3lbl OPraHMYECKHX COEOUHEHUN pa3IUYHBIX
KJ1accoB. Mojienn OpraHMYecKUX COEAMHEHUN C pa3iuyHbIMU (YHKIHMOHAIBHBIMU
rpynnamu. ['opeHue meTtaHa uiau nponaH-OyTaHOBOM CMECH M3 Ta30BOM 3ayKUTAJIKH.
B3peiB cmecu Merana c¢ xsopoM. OOecuBeurnBaHue OpPOMHOM BOJBI ATHIICHOM.
HenonuMepusanys noaudTwiIeHa. [lonydenue aTriieHa qeruapataquei 3TaHoa.

JlaGopaTopHblii onbIT. M3roToBieHne MOZAENEH MOJEKYJl — MpeIcTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN.

IIpakTnueckas padoral.KauecTBEeHHBIN aHAIN3 OPTaHUYECKUX COCTUHEHUN.

TEMA 2.IPEJEJIBHBIE YT'JIEBOJAOPO/BI (6 1)

AJikaHbl. OJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHa.
['omonornuecknii psx alkaHOB W uX wu3oMmepusa. l[IpocTpaHCTBEHHOE CTpOEHUE
MOJIEKYJI aJIKaHOB (B TOM uucie U KoH(popmepbl). HoMeHkIatypa ajkaHoB.

[TpomblliIeHHBIE CLIOCOOBI TIOJYUYEHHSI aJIKAHOB: KPEKHHI HEPTENPOIYKTOB, PEAKIIMS
QIKWIMPOBAHUS, TMOIYYEHHE CHUHTETHUYECKOTO O€H3MHa, HarpeBaHue yriepoia B
atMocepe Boropoaa. JlaboparopHsle criocoObl MOTYYEHHs aJIKaHOB: peakuus Bropia,
MUPOJIMU3 COJIEH KapOOHOBBIX KHCIIOT CO LIeJI0YaMHu, TUAPOIN3 KapOuaa alltOMUHUS.

@u3znyecKkue CBOMCTBA aJKaHOB. B3auMmHOE BIMSHHME aTOMOB B OPraHUYECKUX
Mosiekynax. [lonoXuTensHbl M OTPULATENbHBIN WHAYKTUBHBIE 3(dexTr. [Ipornos
PEaKIIMOHHOMN CIIOCOOHOCTH aNKaHOB. MeXaHU3M peakinii paauKaaIbHOTO 3aMeIICHUSI.
Peakuny pagukalbHOrO 3aMENIEHUs: TANOT€HUPOBAHWE WM HUTpoBaHue. Peakuuun
neruapupoBanus. Peakuuu okuciaeHnus. Jpyrue peakiuu ¢ pa3pyLIeHUeM yIriIepOIHOU
uenu. [[pumeHeHne ankaHOB Ha OCHOBE CBOWCTB.

HMukinoankanbl. ['OMONOTMYECKHM Ppsfi W CTPOCHHE  UMKIOAKIAHOB. MUX
HOMEHKJIaTypa U uzomepusd. [lonsatue o npoctpancTBeHHON n3omepun. Konpopmepsl
LAKJIOTEKCaHa.

CrocoObl TOJIy4eHHUs] IUKIOAJKAHOB: peKTU(dUKanus HepTH, KaTalIUTHUYECKOe
JNErUAPUPOBAHUE APEHOB, BHYTPUMOJIEPYIIsIpHas peakuus Bropua.



du3nyeckrue M XUMHYECKHE CBOMCTBAa LMKJIOAKAHOB (pEaKLHMH NPHUCOECIUHEHUS U
3amerenus ). [[puMeHeHrne HMKI0aKaHOoB.

JMemoncTpanuu. [IlapocTep:KHEBbIE MOJEIN MOJIEKYJ AJIKAHOB ISl WJUTFOCTPALIMH
cBOOOHOTO BpameHus BOKpyr cBsizn C—C, a Takke 3acTIOHEHHONW M 3aTOPMOKCHHON
koH(popManuii sTana. [lomyuyeHne mMetaHa U3 anerata HaTpUs M TUAPOKCHIA HATPUA.
['openne metana, mpomaH- OyTaHOBOW cMmecH, mapaduHa B YCIOBHUSX H30BITKA U
HEJOCTaTKa KUciopoaa. B3peiB cmecn MeraHa ¢ BO3ayxoM. OTHOIIEHHME METaHa,
IpOMaH-0yTaHOBOM cMecH, OeH3MHA K OpoMHO# BogeH pactBopy KMnO4.

JlabopatopHble onbIThl. M3roroBnenue napadhuHupoBaHHON OyMaru, UCIIBITAaHHUE €€
CBOMCTB (OTHOLIEHUE K BOJIE U )KUpY). OOHapy)eHUE BOJbI, CaXKH, YTICKUCIOTO ra3a B
MPOJIYKTaX TOPEHUS CBEYH.

TEMA 3. HEIPEJAEJIBHBIE YI'JIEBOJOPO/BbI (14 4)

AJIKeHBbI. DJIEKTPOHHOE€ M TMPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJIbl JTHJICHA.
['omosnoruueckuil psig U U30MEPHUST AIKEHOB (YIJIEPOJHOTO CKejleTa, reoMeTpruyecKas
WU yuc-mpauc-u30oMepHs, TIOJOKEHHS  JBOMHOM  CBSI3M,  MEXKJIAcCOBas).
HomeHnknaTtypa ajnkeHoB.

[IpoMbIlIEHHBIE CITOCOOBI TOYYEHMsI aJIKEHOB: KPEKHWHT QJIKAaHOB, BXOJSIIUX B
coctaB He(PTH © TIONMyTHOTO HE(PTIHOTO Ta3a, ACTHAPUPOBAHHE MPEICIbHBIX

yTJIEBOIOPOJIOB.
JlaGopaTopHbIE  CHOCOOBI  IMOJYYCHHUS aJKCHOB: pEaKIUH  SIMMHUHUPOBAHHS
(merajgoreHUpOBaHHE), JETHApaTaIs CIIUPTOB U JCTaJIOTCHUPOBAHUE

IUTaJIOTEHAJIKAHOB, a TAaKXKE JETUIPOTaJOTeHUPOBAHUE TaJOT€HOIPOU3BOIHBIX
MpeaenbHbIX yriaeroaoponos. [Ipasuno 3alinesa.

Pu3NYECKUE CBOWCTBA aJIKEHOB.

B3auMHoe BiMsIHUE aTOMOB B OpraHUYECKUX MOJIeKyJax. Me3oMepHbIi 3P (DeKT.

[IporHo3  peakMOHHOM  CHOCOOHOCTH  aJKeHOB.  MeXaHu3M  peakiui
AIEKTPOUIBHOTO TPUCOCAUHEHHS.
Peakuun  mpucoeauHeHHs AJIKEHOB: rajoreHUpOBaAHHUE, TUAPUPOBAHUE,

THAPOraJloreHupoBaHue, Iuiaparanus, nonuMepusanus. Ilpasuwio MapkoBHHKOBA.
Peaxknyn oxucnenus ankenoB KMnO4 (peakius Baraepa) B BOIHON M CEPHOKHCIION
cpene. [I[pumeHeHne ankeHOB HA OCHOBE CBOMCTB.

BricokoMouiekyisipabie coearHenus. CTpoeHre MOIMMEPOB: MOHOMED, MOJUMED,
AJIEMEHTAPHOE 3BEHO, CTENEHD MMOJUMEPU3ALUN.

JIunelinbie, pa3BeTBIEHHbBIE U ceTYAThIE (CIIUTHIE) MOMUMepbl. CTepeoperysipHbIe U
HECTEPEOPETYISAPHBIE OJUMEDPBI.

OTHollIeHHE TOJMMEPOB K HAarpeBaHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIC
MTOJIUMEPHI.

[Tonumepsl Ha OCHOBE OTUJICHOBBIX  YIVIEBOAOPOAOB U
MOJIUATUIICH, TIOJTUTIPOTTUIIEH, TTOTUTETPAdTOPITUIICH U TIOJTUBUHUIXIIOPH/I.

Aaxkaguenbl. Kiaccupukanus JAHEHOBBIX — YIJIEBOJOPOAOB:  H30JIMPOBAHHEIE,
KYMYJUPOBAaHHbBICU COMPSIKEHHBIE.

Homenkmatypa ¥ W30Mepusi  JIHEHOBBIX  YIJIEBOAOPOIOB  (MEKKJIaccoBas,
YTJIEPOJIHOTO CKEJIETa, B3AMMHOIO MOJI0KEHUS KPaTHBIX CBA3€H, FEOMETpHUYECKas).

CrpoeHune COnpsKEHHBIX AJIKAaIUECHOB.



Crioco0sl ITOJTyYEHUS AJIKaINECHOB: JErHIpUPOBAHUE
ankaHoB,peakuus JleGeaeBa, JeruaporaJoreHupOBaHUE AUTATOr€HATKaHOB.

@u3nuecKue CBOMCTBA JUEHOBBIX YIIIEBOJIOPOJOB. XNMHYECKAE CBOMCTBA JUEHOBBIX
YIJIEBOJOPOAOB: PEAKIUMU TPUCOCIVHEHUS, OKHMCIEHUS W NOJAMEPHU3ALMU — U
0COOEHHOCTH MX IpoTekaHus. HaxoxaeHue B mMpupojie U NPUMEHEHHE AJIKaJIHCHOB.
TepneHsl.

Omactomepsl. HarypasbHBIA KaydyK, Kak IPOLYKT IOJIMMEPHU3ALUN H3OIPEHA.
CuHTeTUYEeCKHE KayuyKu: OyTaaueHOBBIM Kay4dyK (CBK),
JTUBUHUJIOBBIN, U30IIPEHOBBIN, XJIOPOIIPEHOBBIN, OyTalMEeH-CTUPOIbHBIN.
Bynkanuzanuss KaydyKoB: pe3UHBI U 50OHMT.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI allETHIICHA.



['omonoruueckuii psii M HU30MEpPUS AJIKUHOB (YIJIEPOJHOIO CKEJeTa, MOJIOKEHUS
TPOMHOM CBsI3U, MEXKJaccoBasi). HoMeHknaTypa aJKuHOB.

CrocoObl TONMy4YeHUsT alKWUHOB: IMHPOJW3 MeTaHa (B TOM YHCIE W OKHCIHTEIbHBIN
MUPOJN3 MOPUPOAHOTO  Ta3a), KapOUAHBIM  METON, ACTHAPOTaJIOTEHUPOBAHUE
JIATAJIOTEHAIIKAHOB,  B3aMMOJICWCTBHE  COJIEM  AUETWICHOBBIX  YIIIEBOJAOPOJIOB
(areTHIICHUIOB) € rajoreHaJKaHaMHU.

@u3NUecKUe CBOMCTBAa AalETWICHOBBIX YIJIEBOJOPOAOB. XUMHUYECKHUE CBOKWCTBA.
Peakiuu nmpucoenuuenus (TUIpUPOBAHUE, TaJOTEHUPOBAHUE, THAPOTATIOTE€HUPOBAHUE,
rujiparanus, TpuMmepusanus anetwieHa). Peakuus KydepoBa u mpaBmiio DIbTEKOBA.
Kucnorasle cBoiictBa alkWHOB. AnetwieHuAbl. OKHCICHHE AalKWHOB: PacTBOPOM
KMnO4 u ropenue.

O6nacTu mpUMEHEHHUs alleTUJIEHa Ha OCHOBE €ro CBOMCTB. [IpuMeHeHue roMoJoros
aunetrwieHa. [lomumepsl HA OCHOBE alleTWIeHa. BUHUIAETUIIEH.
demoncrpanmun. OOBEMHBIE MOJENU Yyuc-, mpauc-u3oMepoB aykeHoB. [lomydeHue
ATUJIEHA W3 HSTaHOJAa U JI0KA3aTelIbCTBO €ro HEMPEAEIBHOTO CTPOEHUSA (pEAKUUU C
Opomuoit Bogoi u pactBopoM KMnO4). OGecuBedrBaHue dTUIEHOM OPOMHOM BOIBI U
pacTBOpa IlepMaHraHata xanus. lopeHue HSTuieHa. B3aumopnencTBhe allkaHOB U
AJIKEHOB C KOHLUEHTPUPOBAHHOM CEPHOM KMCIOTOW. Monenu MOJEKyJl — aJlKaJueHOB
C  H3OJHUPOBAHHBIMH, KYMYJUPOBAHHBIMU U CONPSHKEHHBIMU JTBOMHBIMU CBS3SIMH.
Koarynsimust mjedHOro coka KaydyKOHOCOB (MoJioyasi, OJyBaHYMKa WM (UKyca).
Jlenonumepusanus Kaydyka U JOKA3aTeJIbCTBO HAJIWYUs ABOMHBIX CBSI3€M B MOJIEKYJIaX
MOHOMEpPOB (peakimu ¢ OpoMHoi Bomoi m pacrBopoM KMnO4).Osnakomnenue c
koiekiue «Kayduykn u pesuHbl». Ilomydenwe aneruiaeHa W3 KapOwga KaIbIlwsl.
OO0BEMHBIC MOJCIM aJKWHOB. B3ammoneiicTBue arerwieHa ¢ OpOMHOM BOJOM.
B3aumoneiictBue aneruiiena ¢ pactsopoM KMnO4.I'openue aneruiieHa.

JlabopaTtopHbie onbITbl. O3HAKOMIIEHHE C KOJUIEKIIMEH MOJUMEPHBIX 00pa3LoB
IJIACTMACC U BOJIOKOH.

IIpakTuyeckas padora 2.[lonyueHne MmeTaHa ¥ 3TUJICHA U UCCIICIOBAHNE UX CBOMCTB.

TEMA 4. APOMATUYECKHUEYTJIEBOJOPObBI (7 1)

Apensl. IlepBbie cBeaeHuss 00 apoMaTHiyeckux coenuHeHusX. CTpoeHHe MOJIEKYJIbI
OeH3oua: enuHas [1-3JIeKTpOHHAs CUCTEMa, WIH apOMAaTUYECKUN CEKCTET.

['omonornueckuit psag. HM3omepuss B3aUMHOIO pacHoOJIOKEHUS 3aMECTUTENIEN B
6en3obHOM KoJiblie. HomenknaTypa apenoB. Kcuosmbi.

[TpoMmblinieHHbIE CIIOCOOBI MOMy4YeHHsI O€H30J1a M €ro TOMOJIOTOB: apOMaTU3alus
aJIKaHOB W IIUKJIOATKAHOB, TPUMEpH3allus alleTuieHa (peakuusi 3eJIMHCKOTO).

JlaGopatopHble cOCOOBI MOTYUYEHHS apEHOB: aJKWJIMPOBaHUE OCH30J1a, TUPOJIU3 COJIeH
apOMaTUYECKHUX KHUCIIOT.

dusnyeckue cBocTBa apeHOB. [IporHo3 peakimoHHON crocOOHOCTH apeHoB. Peakimu
ANEKTPOPUIBHOTO 3aMEIIEHUs] W MX MEXaHU3M: TaJOreHUPOBAHME, AJTKUIUPOBAHME
(peakus Opunens—Kpadrca), HuUTpoBaHue, CyabhUpPOBaHUE.

Peakiuu npucoeivHEHUs: TUAPUPOBAHKE, PATUKAIbHOE rajoreHupoBaHue. Peakuuu
OKHCJIEHMS.

Tomyoun, kak romosor 6enzona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aJIKHJIOCH30JIOB.
OpueHTaHTBbl MEPBOTO W BTOPOro poja. B3anmHoe BIMAHHE aTOMOB B MOJIEKYyJax



aNKIWIOEH30JI0B HAa TpUMEpE peakuuu 3amenleHus. Peakuuu oxucnenus. [Ipumenenue
apEHOB HAOCHOBE UX CBOMCTB.

Jemouncrpanuu. [Hlapocrep:xHeBbie 1 00BEMHBIE MOJIENH OEH30J1a U €r0 TOMOJIOTOB.
PacTtBopenne B OcH305le pPA3NUYHBIX OPraHUYECKUX M HEOPraHMYECKUX BELIECTB
(mampumep, cepsl, uoma). O3HakoMieHHEe C (PU3MUYECKUMH CBONCTBaAMHU OeH30J1a
(pacTBOpUMOCTH B BOJI€, IUIOTHOCTb, TEMIIEpaTypa IUIABJIEHUS — BBIACPKUBAHUE
3amassHHOM ammyJsbl ¢ OeH30i10M B 0aHe co JbA0M). ['opeHne OeH3051a Ha CTEKJISHHOM
namouke. OtHomenne OeH307a kK Opomuoil Boge U pactBopy KMnO4. Hurtposanue
Oenzonma. OrTHOmEHME TOMyoda K Boxae. PacTBopeHHe B  Tojyojde pas3IM4YHBIX

OpPraHMYeCKMX M HEOPraHMUYECKHX BEIIECTB (HAIpUMep, cepbl, nomaa). OdecuBeunBaHne
Toxyosom pactBopa KMnO4 u 6poMHOI BOJBL.

TEMA 5. MIPUPOJHBIE UCTOYHUKU YIJIEBOAOPOIAOB (5 u)

Ipupoausiii rasu nonyTHeld HeTsaAHOW ra3. IIpupoanHslii ra3 u €ro cocras.
[TpoMblIlIIEeHHOE UCTIOIB30BAaHUE U NTEpepadOTKa MPUPOAHOTO Ta3a.

[TonyTHbie HETAHBIC Ta3bl U UX nepepadoTka. OpakiuK NOMYTHOTO HEPTIHOTO rasa:
ra3oBblil OEH3UH, IPONAaH-OyTaHOBAsI CMECh U CYXOil ras.

He¢gtb. HedTh, Kak npupoAHBI UCTOYHUK YTIIEBOAOPONOB, €€ cOCTaB U (PU3HUECKUE
CBOKCTBA.

YrneBoaopoasl Kak NpEeIMET MEXKAYHAPOJHOTO COTPYTHUUECTBA U BAXKHENIIAsA OTPACIIb
3KOHOMUKH Poccum.

[IpombinuienHass nepepabotka HedTu. Pextuduxanus (PppakuuoHHas TEPErOHKa).
@pakuuu HePTU: OEH3UHOBAs, TUTPOUHOBAs, KEPOCUHOBAS, ra30iiib, Ma3yT. CoysipoBbIe
macna. Bazenun. Ilapadun. ['yapon. KpexuHr HedTenpomykToB: TepMHUUECKUH,
KaTAIUTUYECKUM,  TUIAPOKpEeKWHT. Pudopmunr.  [uknuzamums.  ApomaTu3zanus.
JleToHaIIMOHHAs CTOMKOCTH OeH3nHA. OKTaHOBOCYHCIIO.

Kamennsbiii yrojb. IIlpoMmbinuienHass nepepadoTka kaMeHHOro yrius. HaxoxnaeHue
BIIPUPOJIC U COCTAB yTJIel: KAMEHHBIN YTrOJib, aHTPALUT, OYPHIi YTOJIb.

KokcoBanne u €ro mpoayKThl: KOKC, KAMEHHOYIOJIbHAs CMOJA, HAJCMOJIbHAs BOJA,
KOKCOBBIH ra3. ['azudukarus yrisa. BoasHoit ra3. Karanuruueckoe ruipupoBaHue yriisl.

TEMA 6. THAPOKCUJIICOAEPXKXAILIUE OPTAHUYECKHUE BEHIECTBA (11 4)

Couprel. IloHatne o cnumprax, wucropus ux usydeHus. DOyHKUMOHaAIbHAS
TUAPOKCUIIbHAS TPYIIIIA.

Knaccudukanus cnupToB: NO TUIY YIVIEBOJOPOJHOTO paaukana (MpeaesibHbIE,
HEIpeieNIbHbIE, apOMATUYECKHE), 10 YUCITY THAPOKCUIIBHBIX TPYIII B MOJIEKYJie (OJHO- U
MHOT'OaTOMHBIE), 110 THITY YTJIEPOJHOTO aToMa, CBSI3aHHOIO C FMAPOKCHIIBHOM IPYIITION
(mepBUYHBIE, BTOPUYHbBIC, TPETUYHBIE).

DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI CIIUPTOB. [ OMONIOrHYEeCKU psif
npeleabHbIX OJHOATOMHBIX cIUpTOB. M30Mepust (1monoxeHust PyHKIMOHAIBHOMN TPYTIIbI,
YTJIEPOIHOTO CKEJIETa, MEXKKIIACCOBasi) U HOMEHKJIATypa aJIKaHOJIOB.

OOmue crmocoObl  MOJy4YEHHUS  AJKAHOJOB: THUApATalUsl aJlKeHOB, THIPOJIH3
raJIoreHaJIKaHOB, BOCCTAHOBJICHHE KapOOHWIbHBIX coeluHEeHU. CrocoObl MOTydYeHUs
HEKOTOPBIX aJKaHOJOB: METHJIOBOIO CIHpPTa — PEAKIUEHd IIEJOYHOr0 THAPOIU3a
XJIOpMETaHa U U3 CUHTE3-Ta3a; 3TUIIOBOTO CIIUPTa — CIUPTOBBIM OPOKEHUEM TITFOKO3bI U
rujpatanuend 3TUJIeHa; MpornaHojia- 1— BOCCTAHOBJIEHHWEM IMPOMUOHOBOIO AJIbJIETHA;



npornaHosia-2 — THIPUPOBAHUEM alleTOHA U THApaTaliel TpOonuiIeHa.

dusnueckne CBOMCTBA cnupToB. Bopopomnas cBsa3b. IIporHo3 peakimoHHOU
CHOCOOHOCTH NPENETbHBIX OJHOATOMHBIX CIUPTOB M €ro MNOATBEPKACHUE IpH
pPaCCMOTPEHHH XHUMHUYECKHX CBOWCTB CHHPTOB: KHUCJIOTHBIE CBOMCTBA, pEaKUUU
HYKJICO(QUIBHOTO  3aMEIIEHUs] C TaJOr€HOBOJOPOAAMH, MEXKMOJIEKYJIApHas |
BHYTPUMOJIEKYJISIpHAs Aeruaparanus (odydeHne IpoCThiX 3(QUPOB U aJIKEHOB), PEAKIIH
JETUPUPOBAHMSL, OKUCIICHUS U ATEPUDUKALIHH.

Huszmme wu Bbeicmmme (kupHble) coupThl. CHHTETHYECKHE MOIOLIME CpeACTBa
(CMC).ObnacT OpUMEHEHHS METAHOJAa HAa OCHOBE €ro CBOWCTB. TOKCHYHOCTH
meTaHoia. OO0nacTh NPHUMEHEHUs HTWIOBOIO CIHUpPTA Ha OCHOBE €ro CBOMCTB.
AJKOTroJIN3M KaK COLIMATIBHOE SIBJIEHUE U €T0 MPO(UIIAKTHKA.

MHoroaromMHbie cnupThbl. ATOMHOCTh CcnUpTOB. ['nmkosm m rimnepunsl. M3omepus,
HOMEHKJIaTypa M MOJYyYE€HHE MHOIOATOMHBIX CHHUPTOB. (OCOOEHHOCTH XWMHUYECKHX
CBOMCTBMHOI0aTOMHBIX CIMPTOB. KauecTBeHHas peaKiys Ha MHOTOATOMHBIE CIIUPTBHI.

OTUNICHIVIUKOJIb W T[JIMUEPHH, KaK MPEJCTaBUTEM MHOTOATOMHBIX CIHpPTOB. Mx
MIPUMEHEHUE.

®enonbl. CocTaB U CTpOCHHME MOJEKYJIbl (PeHosa. ATOMHOCTh  (PEHOJIOB.
["'omonorudeckuii psa, ©3oMepusi U HOMEHKIIAaTypa (HEeHOJIOB.

CrocoObl mosydeHusi eHoJia: U3 KaMEHHOYTOJIbBHOM CMOJIbI, KyMOJIbHBIM CIOCO0, W3
raJIOT€HApPEHOB U METOA0M LIEJIOYHOIO IJIABA.

dusnueckue cpoiicTBa (HeHoI0B. XUMUUECKHE CBOMCTBA (peHOJa: KUCIOTHBIE CBOICTBA,
OKHCJIEHUE, peakluu 3JIEKTPO(UIBLHOrO 3aMelleHHs (TaJoreHUpOBaHUE, HUTPOBAHUE),
ITOJINKOHICHCALIHSL.

KauectBeHHble peakuuu Ha (eHon: ¢ OpOMHOM BOAOH M pacTBOPOM XJIopuia
xeneza(lll). [lpumenenue GpeHonoB.

JdemoncTpanuu. [IlapoctepKHEBBIEMOIETN MOJIEKYJT OAHOATOMHBIX U MHOTOATOMHBIX
crupToB. du3znueckrue CBOMCTBA 3TaHOja, MpormaHoja-1, Oyranona-1.B3aumopeiicTue
HaTpus CO CIUPTOM. B3anmojencTBuecnupra ¢ pacCTBOPOM JUXpoMaTa Kalaus B CEpHOU
kuciore. Ilomyuenue cnoxknoro sdupa. Ilonydenue sTuneHa u3 sranosna. CpaBHEHHE
peakLMii TOpeHHs ITUIIOBOTO U MPOIMUIOBOr0 cCIUpTOB. OOHAPY)EHHUE ITUIIOBOTO CIUPTA
B Pa3IUYHBIX MPOAYKTaX C TMOMOIIBIO HOA0POpMHOM TpoObl. B3aumoneicTBue
raunepuHa co cexeocaxaenasiM  Cu(OH)2. PacmosnaBanue BOIHBIX pacTBOPOB
raviuepuHa ¥ oraHosa. OTHOLIEHWE OSTHICHIVIMKONSA W TIIIMICPUHA K BOAE H
OpraHMYeCKUM pacTBoputensiM. PacTBopuMocTh (eHosa B BoJe MpH OOBIYHOW U
MOBBIIIEHHON TeMIiepaTypax. BeitecHenue (eHona u3 (eHonsita HaTpus YroJIbHOM
kucioroi. KadyecTBeHHble peakiuu Ha (eHos: oOecliBeYMBaHHE OPOMHOW BOJBI U C
pactBopoM FeCl3. ObecupeunBanue gpenona pactBopoMKMnO4.

IIpakTnueckas padora Ne3. lccnenoBaHue CBOWCTB CIIUPTOB.

TEMA 7. AJJBJAEI'AIbI U KETOHBI (7 4)

Aabaeruabl. AJTbACTUIBI KaK KapOOHWIIbHBIE OopraHnuuyeckue coeauHeHus. CoctaB ux
MOJIEKYJ U 3JIEKTPOHHOE CTpoeHue. ['oMojorudeckui psij, M30Mepus U HOMEHKJIaTypa
albAETUIOB.

CrocoObl  TIOJIy4eHHS:  OKHUCIEHHE  COOTBETCTBYIOIIMX  CIHPTOB, OKHUCJICHUE
yraeBogopoaoB (Bakep-mporiecc), ruapaTaiusi alKHHOB, MAPOJIN3 KapOOHOBBIX KUCIIOT
WJIK UX COJIEH, IIEJIOYHON THAPOIN3 TUTajI0oT €HAJIKAHOB.



duznyeckre CBOWCTBA albAerua0B. [IporHo3 peakunoHHON COCOOHOCTH aabAETUI0B.
XVWMUYECKUE CBOMICTBA: pPEaKIHMHU MNPUCOECTUHEHHS (LIMAaHOBOAOPOAA, TUAPOCYIbPuUTa
HATpUs, peakThBa ['puUHbsSIpa, TUIPUPOBAHHE), PEAKIMH OKHUCICHHUS (cepeOpsHOTro
3epKajJla W MPEACTABUTENM HENPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
OneuHoBasi, JMHOJIEBAas U JIMHOJEHOBAs, KaK MPEICTABUTEIN BBICIINX HEMPEACIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. beH30ilHas M calmuuioBasi, KaKk MPEeACTaBUTEIH
apoMaTHYECKUX KapOOHOBBIX KUCIIOT. J[ByXOCHOBHBIE KAPOOHOBBIE KUCIIOTHI HA IPUMEPE
maseneBoil. [IpumeHenue u 3HaueHNe KapOOHOBBIX KHUCIIOT.

Cosin kapOoHOBbIX KHCJI0T. Mbuia. IlomyueHue conell kapOOHOBBIX KHUCIOT Ha
OCHOBE OOLIMX CBONCTB KHCIOT: B3aUMOJEHUCTBUEM C aKTUBHBIMU MeETaJjlaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBAaHUSMHU WM coyisiMU. llomyuenue coseli kapOOHOBBIX
KHACJOT IIEJOYHBIM THJPOJIU30M CIIOKHBIX 3(HUpOB. XUMHUECKHE CBOICTBa coOJel
KapOOHOBBIX KHUCJIOT: THUAPOJIU3 IO KATHOHY, PEaKlMd HOHHOTO OOMEHa, MUPOJIH3,
AJIEKTPOJIN3 BOJHBIX pacTBOpoB. Mbuta. XKECTKOCTH BOJBI M CIOCOOBI €€ YCTpaHEHHS.
[IpumeHneHue coiieid KapOOHOBBIX KUCIOT.

Caoxnblie 3¢pupbl. CTpoeHUE MOJIEKYJI, HOMEHKJIATypa U U30MEPHUsI CIOKHBIX 3PUPOB.
Ux ¢usnueckue cBoiictBa. CrnocoObl TMOMYYEHUS CIOXKHBIX A(QUPOB: peakius
ATEpU(PUKALNH, B3aUMOJECUCTBUE CIHUPTOB C AHTUAPUJIAMUA WIM TaJOr€HaHTHAPUIaAMU
KHCJIOT peakuuen MOJMKOHICHCAMY Ha MPUMEpe MOJIyYeHHs MOJUATUIeHTepedTanara.
XUMUYECKHE CBOMCTBA CIOKHBIX 3(PUPOB: TUAPOIJIN3 U ropeHue. [IpumeHeHne cioxHbIX
3(upoB.

Bocku u kupbl. Bocku, ux crpoeHue, CBOMCTBA U KJIacCU(PUKALMA: pPACTUTEIIbHBIE U
KUBOTHBIE. bronormueckas poisib. JKuppl, HX CTpO€HHME U CBOMCTBA: OMBUICHHE,
TUIPUPOBAHUE PACTUTENBHBIX XUPOB. bHonorudeckas posib XUPOB. 3aMEHA >KHPOB B
TEXHUKE HEIIHILEBBIM ChIPbEM.

Memoncrpanuun. [lapocrepxHeBbie u Ctroapra—bpurieda Moaenu anbaerujaos.

Oxucnenue OeH3aIbAeruaa KHCJIOPOJAOM BO3/1yXa. [lonyuenue
¢benonpopmanpaerugnoro  nonumepa.  lllapocrepkHeBble  MOAENIH  MOJIEKYJ
KapOOHOBBIX KucJIOT.Tabnuia

«Knaccudukanus kapOOHOBBIX KuciaoT».du3nyeckue cBOMCTBA 3TaHOja, TponaHoia-1,
Oyranona-1.ITonydyenre ykcyHo-uzoamuiaoBoro 3@upa. Komiekuuss opraHudeckux
KUCJIOT. OTHOIIEHHE NPEETbHBIX U HEMPEAEIbHBIX KUCIOT K OPOMHOM BOJIE U pacTBOPY
nepmanraara kanaus. llomydyenwe wmblma u3 xupa. CpaBHEHHME MOIOIIUX CBOMCTB
xo3siicTBeHHOro Mbula M CMC B xéctkoit Boje. Komutekius ClIOXHBIX 3(PHPOB.
[IapocTep>kHEBbIE MOJETN MOJIEKYJ CJIOXKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX
kucnoT. IlonyyeHue npusTHO MaxHYHIEro CIOXXKHOTO 3¢upa. OTHOLIEHHE CIUBOYHOTO,
IOJICOJIHEYHOTO, MAIIMHHOTO Macejl W MaprapiHa K BOJHBIM pacTBopam OpoMa u
KMnO4.

JlabopaTtopHbie onbIThbl. O3HaKOMJIEHHE C (PU3NYECKUMHM CBOWCTBAMH HEKOTOPBIX
MpPEACNIbHBIX OJIHOOCHOBHBIX KHUCIOT: MYpPaBbHUHOM, YKCYCHOHM, macisiHOoi. OTHOLIEHUE
Pa3IMYHBIX KUCIIOT K BOJe. B3anmozaencTBrue pacTBopa YKCyCHOM KUCIIOTBI: C METAJIIOM
(Mg wmu Zn); okcugom Metamna (CuO); ruppoxkcugoM mertammta (Cu(OH)2 wm
Fe(OH)3), combio, (Na2CO3 u pactBopoM wMeina). O3HakomileHHE ¢ 0Opa3LamMu
CIOXHBIX 3QupoB. OTHOILIEHUE CIOXHBIX 3(DUPOB K BOJE U OPraHMYECKUM BEIIECTBAM
(kpacutensim).BeiBeieHrEe  JKUPHOTO  MsTHA C  MOMOUIBIO  CJIOXKHOro  3dwupa.
PacTBOpUMOCTB KMpPOB B BOAE U OPTraHUYECKUX PACTBOPUTETISX.



IIpakTuyeckas padora 5.JMccnenoBaHue CBOWCTB KapOOHOBBIX KHUCIOT M HUX
IIPOU3BO/IHBIX.

TEMA 9. YI'JIEBO/BI (10 v)

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aMUHOB. ["'oMosiorudyeckuii psi,
M30MEpHUs M HOMEHKIJIATypa MPEAeNTbHBIX anu(aTHICCKUX aMHHOB. [ OMOJIOTHYECKUi
PsI, U30MEPHSI U HOMEHKIIATYpa apOMaTUYECKUX aMHHOB.

CrocoObl  moslydeHHs] anu@aTHYECKUX aMHUHOB: B3aMMOJIEUCTBUEM aMMHaKa CoO
CIIUPTaMH, B3aUMOJACHCTBHEM TaJOr€HAJIIKAHOB C aMMHAKOM, B3aMMOJEHCTBUEM COJIEH
ANKWJIAMMOHMS CO IIEI0YaMU

CrocoObl TOJIy4eHHUs] apOMAaTHYECKMX AaMHHOB: BOCCTAaHOBJIICHHEM apOMAaTUYECKHX
HUTPOCOCANHEHUH (peakius 3WHMHA), B3aUMOJICUCTBHEM apOMaTUYECKUX aMHUHOB C
raJICHaJIKAaHAMH.

[IporHo3 peakiMOHHON CIOCOOHOCTH aMHMHOB Ha OCHOBE MX 3JIEKTPOHHOTO CTPOCHHS.
XUMHYECKHE CBOMCTBA AMHMHOB, KAaK OpPraHWYECKUX OCHOBaHMMU. Peakumu
ANEKTPO(UIBHOTO 3aMEIICHUS apOMaTUYECKUX aMUHOB, Peakiuu  OKHCIICHUS,
ankuiaupoBanus. OOpa3zoBaHue amMuaoB. B3anMojeicTBHE aMUHOB C a30TUCTOM
KUCHOTOU. [I[puMeHeHne aMHHOB Ha OCHOBE CBOKCTB.

AMUHOKHCHOTHI. [loHsATHE 00 amuHOKUCHOTax. CTpoeHUEe MOJEKYJI U HOMEHKIATypa
aMHUHOKUCJIOT.

CrocoObl  MOMy4YeHUs] AMHHOKHCIOT: THUAPOJIU3 O€NKOB, CHHTE3 Ha OCHOBE
rajoreHOIPOU3BOIHBIX KapOOHOBBIX KHUCJIOT, AAHTUIPUHHBIN CUHTE3,
OMOTEXHOJIOTMYECKUI CIOCO0.

®duznyeckre CBOMCTBa aMUHOKUCIOT. AMUHOKUCIOTHI Kak aM()OTEpHbIE OPraHUYECKUE
COCIMHEHHUS: B3aMMOJICUCTBUE C KUCJIOTaMU U IIEJI0YaMH, 0Opa3oBaHUE OUIMOJISIPHOTO
noHa. Peakuun stepudukaniu u KOHICHCAINH.

[lentuaHas cBs3b W ToJUNENTUAb.. KauecTBEHHbIE peaKIMU Ha aMUHOKUCIIOTHI:
HUHUTUJIPUHOBAsE W KCAaHTONpOTeWMHOBaHus.  [IpuMeHeHHe  aMUHOKHUCIOT W
OnoJoruyYecKas poyib MenTHIOB.

Beaku.CTpykTypbl  MOJIEKYJl ~ O€NKOB:  TMEpBUYHAs, BTOpUYHAs, TpPETUYHAS,
yeTtBepTuuHas. Cunre3  OenkoB.CBoiicTBa  O€JNKOB:  JACHATypailusi, TUIPOJIU3,
KaueCTBEHHbIC peakiuu. buomorndeckue pyHkuu OEIKOB.

JlabopaTopHbie oOnbIThbI. [3roToBieHNE IIAPOCTEPHKHEBBIX MOJEIEH MOJEKYI
M30MEPHBIX aMUHOB. M3rotoBineHue mozened Mnpocrenmmux InentuaoB. PactBopeHue
OeJIKOB B BOJI€ U WX Koaryssiusa. OOHapyxkeHue Oelika B KypUHOM SIHIIE U MOJIOKE.

IIpakTnueckas pa6ora7. AMUHBI. AMUHOKHUCIIOTHI. benku.

IIpakTuyeckas padora 8. nenTudukaus opraHU4eCKuX COSTUHEHUH.



11 kiaacce

Tema 1. BaxHeiimme 3aKOHbI M IOHATHA XUMHUHU. (6 4acoB)
3HaTh: ONpeIeIICHNE 3aKOHA COXPAHEHUSI MacChl BEIIECTB M 3aKOHA MOCTOSIHCTBA COCTaBa, UX
MIPaKTUYECKOE 3HaUeHUE. MIMeTh npeacraBieHne 0 BEMECTBAX MOCTOSSHHOTO U IEPEMEHHOTO
COCTaBa.

3HaTh O B3aMMOCBSI3M 3aKOHA COXPAHEHWS] MAcChl BEIIECTB M 3aKOHA COXPAHEHUS U
MIPEBPAICHUS SHEPIUH.

Ymemwn: pazrpaHnuuBaTG MOHATHE «XUMHAYECKHWA DJIIEMEHT» M «IIPOCTOE BEUIECTBO.,
IPOBOJAUTh  CAMOCTOSITENIbHBIM  TMOMCK  XHMHYECKOHM  HH(OpMAaIuu;  HCIOJIh30BaTh
NpPUOOPETEHHbIE 3HAHUA I  KPUTHYECKOM OIEHKH JIOCTOBEPHOCTH XHUMHUYECKON
uHGOpMAIIH, TTOCTYTIAIOIICH U3 Pa3HbIX HCTOYHUKOB.

Tema 2. Ilepuoguueckuii 3aK0H U NePUOIUYECKAS CHCTEMA XUMUYECKHX )JIEMEHTOB
. . MeHpe/ieeBa HA OCHOBe CTPOeHUd atoma.  (84acoB).

3Hatb: AToM. M30TONBI. ATOMHBIE OpOUTANIH. DIEKTPOHHAS KIACCU(PUKALMS 3JEMEHTOB
(S-, p- anemenTbl). OcCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JOYEK aTOMOB TEPEXOIHBIX
aneMeHTOB. [lepuonnueckuili 3aKOH W MEPUOAUYECKAs CUCTEMA XMMHUYECKHX 3JIEMEHTOB
JI.N.MenneneeBa, nXx MUPOBO33PEHUYECKOE M HAYYHOE 3HAYCHHE, OCHOBHBIE XUMUYECKHE
MOHATHUS: BELIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHAs aTOMHAs U
MOJIEKYJIIpHAst Macca, VIOH, M30TOT1l, NEPUOIUYECKUI 3aKOH.
Ymemo:

Ha3bl6amb. BEILIECTBA MO “TPUBUAIBHON M MEXKIYHAPOJHONM HOMEHKIATypE.

onpeodensms. 3apsij UOHA.

xapakxmepu306amsp: IEMEHTBl MaJbIX IEPUOJOB MO X NoJoxeHuto B I1C.

npoeoOUmMbs: CaMOCTOSITENIbHBIA TMOUCK XUMHUYECKON HH(OpManuu ¢ HMCHOJb30BaHHEM
Pa3JIMYHBIX HCTOYHUKOB.

Hcnonvzoeams npuoOpeTEHHBbIE 3HAHWS M YMEHHUS B NPAKTHUYECKON AESITENbHOCTU U
MOBCEIHEBHOM KU3HHU.

Tema 3. CTtpoenne BemecrBa. (13 yacon)

3namo:

KoBaneHnTHas cBsI3p, €€ pPa3HOBUIHOCTH M MeEXaHHU3Mbl 00Opa3oBaHus. CTEIEHb
OKHMCJICHUS U BAJICHTHOCTh XHUMHUYECKUX 3JIEMEHTOB. MloHHAas CBs3b. KaTHOHBI U aHMOHBL.
Merannuyeckass cBs3b. Boodopoomas ceés3e.  EnuHas npupoga XUMHUYECKHUX CBSI3CH.
KayecTBeHHBII M KOJIMYECTBEHHBIM COCTAaB BEUIECTBA. BeliecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. Kpucrammmyeckue pemetkd. UucThle BEIIECTBA U CMECH.
CniocoOnI pa3eeHus cMecel U UX MCIOJIb30BaHME.

Ymemo:

HAa3bl6amb. BEIIECTBA MO “TPUBHAIBHON M MEXKAYHAPOJHON HOMEHKIATYPE.

onpeoensims. TUIl XUMUYECKOU CBSI3U B COCTMHEHUSX.

00BACHAMb: TIPUPOJTY XUMUUYECKOU CBSI3U ( MOHHOW, KOBAJICHTHOM, METAJUTMUYECKON ).

npoeoOUMs: CaMOCTOSITENIbHBIA TOUCK XUMHUYECKON HH(MOpMAIMU C HCHOJIb30BAHUEM
Pa3JIMYHBIX HCTOYHHUKOB.



Hcnonv3oeamp npuoOpETEHHbIE 3HAHUSI U YMEHHUSI B MPAKTHUUECKOW MESITEIIbHOCTU U
MMOBCEHEBHOM KU3HU.
JemoHcTpammu: TabuIbl, MOJEIHN, « XMMUYECKas CBsI3b» U «CTpOeHHE HEOPTraHUIECKIX

BEILIECTBY», MOJIENH KPUCTAUTMYECKUX PELIETOK.
IIpaktnueckas padora Ne 1 «lIpuroroBiaeHue pacTBOpOB € 3aJaHHOW MOJISIPHON
KOHIICHTpALIMECH»
KonTpoirHas padora o teme «CTpoeHHE BEIIeCTBa)

Tema 4. Xumnueckue peakiuu. (22 4acon)

3name: Knaccudukanus XMMHUYECKHX pEaKIM B HEOPraHWYECKOM W OpPraHuyecKou
XUMUH TI0 Pa3IUYHbIM Npu3HaKaM. OCOOCHHOCTH peakiuii B OpraHnYeCKON XUMHH.

Peakiuu moHHOro oOMeHa B BOJHBIX pacTBOpax. [ HIPOIU3 HEOPraHUYECKUX U
OpraHnyeckux coeanuHeHui. Cpena BOAHBIX PAaCTBOPOB: KHUCHAs, HEUTpaIbHas, IIEIOYHAS.
Booopoonwuii nokazamens (pH) pacmeopa. Victunubie pactBopbl. CriocoObl BbhIpaKeHUs
KOHLIEHTpalMy pacTBOPOB: MaccoBas JOJs PacTBOPEHHOro BemlecTsa. Jlucconmanus
AJIIEKTPOJIUTOB B BOJAHBIX pacTBopax. CHIbHBIE U clla0ble JJIEKTPONUTHL.  [lonamue o
Koanouoax u ux 3Hadenue (3o1u, eceau). TemnoBod >PEGEeKT XUMHUECKON peakIuu.
OKHCIIUTENEHO-BOCCTAHOBUTEINbHBIE peakiuu. CKOpOCTh pEaKlHH, €€ 3aBUCUMOCTh OT
paznuuHbix (aktopoB. Kartamuzatopel u karanu3. IlpeacraBnenne o ¢depMmeHTax, Kak
OMOJIOTUYECKHUX KaTanu3aropax 0e’aKoBOM MPUPOIbIL.

OG6paTuMOoCTb peakiuii. XUMHUYECKOE PAaBHOBECHE U CITIOCOOBI €ro CMEIICHUS.

Ymemo:

Ha3bl6amyb. BEIIECTBA MO “TPUBHAIBHON M MEXKAYHAPOJHON HOMEHKIATYpE.

onpeoensms. XapakTep Cpelibl B BOJAHBIX pACTBOpaX, OKUCIUTENb, BOCCTAHOBUTEITb.

00bACHAMb. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIUA U MOJOKEHUSI XUMHUUYECKOTO
paBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB.

npo60OUMb: CAaMOCTOSITEIIbHBIA TOUCK XUMHYECKON WH(MOpPMAIIMK C HMCIOJIb30BaHUEM
Pa3JIMYHBIX HCTOYHUKOB.

Hcnonvzoeams npuoOpeTEHHBbIE 3HAHWS M YMEHHUS B NPAKTHUYECKON AESITENbHOCTU U
MOBCETHEBHOM >KU3HU ISl OOBSCHEHMSI XWUM. SIBJICHUM, MPOUCXOMSIIMX B OBITY U Ha
MIPOU3BOJICTBE U JIJISl SKOJIOTMYECKH TPAMOTHOTO MOBEACHUS B OKPY’KAIOILEH Cpesie, a TAKXKe
JUIA OLUEHKH BJMSHUS XUM. 3arpsi3HEHUS OKpY>KAroUIell Cpellbl Ha OpraHu3M YeJOoBeKa U
JIpyTye >KUBBIE OPTraHW3MBbl, [JIsi OXpPaHbl OKPYXKAIOIIEH Ccpeabl OT MPOMBIIIICHHBIX
OTXO/JIOB.

JleMOHCTpanMu: peaKkiiuy SK30- U SHI0TEPMHUUECKHE; K/(UITbM « XUMUYECKUE
PEaKIMH HEOPTaHMYECKUX BEILIECTBY, BIMSHUE HA CKOPOCTh XUMUYECKOMN PEAKIIIH:
a)KOHIICHTpAINH, 0) TOBEPXHOCTH MX COTIPUKOCHOBEHMSI, B) TEMITEPATYPHI; T') KaTaan3aTopa..
Bnusinue TemnepaTypbl Ha CMENICHHE XUMUYECKOTO PAaBHOBECHS IIPY OKHCIIEHUH OKCHJIa a30Ta
(IT) B okcup asota (V) kucnopomom; Kartanuruueckoe pasiokeHHe MEPOKCHIa BOJAOPOA B
MIPUCYTCTBUY MOHOB MEJIM WJIM KaTalla3bl. JJIEKTPOMPOBOAHOCTh TBEPABIX, KUIKHUX B-B,
PacTBOPOB C Pa3IMYHBIMU BUIAMU CBSI3U, XUMUUYECKHUX PEAKIUNA THAPOJIN3a COJIEH Pa3HbIX
TUIIOB

[Ipaktuueckas pabora Ne 2 «BnusiHue pa3nuuHbiX (PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKLum»

[TpakTueckas padora Ne 3. Pemenue skcriepiMeHTATbHBIX 33/1au.

KonTtposnsHast padora Ne 2 o TemMe « XuMHUUECKUE PEAKIIUI



Tema 5. Metajuibl. (24 4acoB)

3Hamp: XapAKTEPUCTUKY METAUIOB KAK XUMHUYECKUX OJJIEMEHTOB II0 IMOJIOKEHUIO B
MEPUOINYECKON CHCTEME M CTPOEHMM aTOMa M KakK NPOCTHIX BELIECTB (IO THUILy CBA3M U
KpUCTAUTMYECKO pemerkr). CTpoeHue aTOMOB XUMHUYECKMX 3JEMEHTOB - METaJlIOB,
oOpa3ylolux TJaBHbIE M MOOOYHBIE WOATPYIIBEl mepuoandeckorn cucrembr J[. .
Mengeneesa (I1 - IV nepuoasl).  3aBUCUMOCTh CBOMCTB METALUIOB OT CTPOEHUS MX KpH-
CTaJuIMYecKux pemieTok. OOume Gpuznyeckre U XMMUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB
MeTaisioB. CoeqVHEHHsS] METaUIOB, HW3MEHEHUE COCTaBa KHUCJIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U TUIPOKCUIOB XHMHUYECKHX 3JIEMEHTOB IMOOOYHBIX MOJArPYII MEPUOJINYECKON
cuctemsl J[. . MenpeneeBa (Ha npumepe coeauHeHuid xpoma). [IpuMeHeHne MeTauioB U
CIUIaBOB B HApOJHOM XO3siCTBE, OOIIME CHOCOObI MOJYyYEHHUS METAJIOB, OCOOEHHOCTH
IPOU3BOACTBA HEKOTOPBIX U3 HUX B MMPOMBIIIJIEHHOCTH.

Ymemo:

HAa3bl6amb. BEIIECTBA IO “TPUBUAIBHON W MEXIYHAPOJHONM HOMEHKIATYpE.

onpeoensms. MPUHAJIEKHOCTD BEIIECTB K PAa3JIMYHBIM KJIaccaM.

xapaxmepu3zoéams: 00LIME XUMUYECKUE CBOMCTBA METAIIIOB

BLINONIHAMb  XUMUYECKUU IKCHepuMerm. TIO TIOJYyYEHUIO COCIMHEHHHW METAJIOB U
pacyera BO3MOKHOTO BBIX0/Ia MPOAYKTA PEAKIIUH.

npo8oOUMsb: CaMOCTOSITENbHBI MOMCK XMUMHUYECKOH HMH(OpMalUU C HCIOJIb30BAHUEM
Pa3JIMYHBIX UCTOYHUKOB.

Hcnonvzoeams nproOpeTeHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKOM MAESITEIbHOCTH U
MOBCETHEBHOM JKM3HM JUIsI OOBACHEHMSI XUM. SBJICHHUM, MPOUCXOAAIIMX B OBITY U Ha
IIPOU3BOJCTBE U JJI1 DKOJIOTMYECKU IPAMOTHOIO IIOBEACHUA B OKPYIKAIOIIEH Cpesie, a TaKKe
JUIsL OLICHKH BJIMSHUS XMM. 3arpsA3HEHUs OKPYXKAIOLIEH Cpelbl Ha OPraHM3M 4YeoBeKa U
IpYTUM€ >KMBBIE OPTraHM3MBbl, Uil OXPAaHbl OKPYXKAIOUIEHM Cpeabl OT IPOMBIIIICHHBIX
OTXOJOB.

Jlemoncmpayuu: o0pa3lpl METAJUIOB, BUACOAEMOHCTPALIMUA SJIEKTPOIN3a, XUMUYECKUX
CBOMCTB METAJIOB.

[TpakTrueckas padora Ne 4 « PelieHne sKCiepuMEHTaNbHBIX 3a/1a4 10 TeMe MeTauibhy

[Ipaktnueckass padorta Ne 5 « PemieHue mNpakTUYECKHX pacUETHBIX 3a/ad Ha
BO3MO>KHBIN BBIXO/I POIYKTA PEAKLINN
KonTponsHas padora Ne 3 o Teme «MeTayuibn

Tema 6. Hemeramianbl. (29 yacoB)

3nams: Hemetamibl. OKMCAUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA TUITMYHBIX
HEMETaJUIOB (Ha IPUMEPE BOJOPOAA, KUCIOPO/Ia, TAIOTEHOB U cephl). O01mast
XapaKTEPUCTHUKA TIOJITPYIIIIBI TajoreHoB (0T Topa 10 uoja), yriiepoaa, a3oTa, KUCIopoaa.
bnaropoausie rasel. Coequaenus HeMetauioB, CepHasi, a30THask KUCIJIOTHI.

Ymemes:

HA3b16amb. BEIIECTBA MO «TPUBUAIBHOW» U MEXKIyHAPOJIHOW HOMEHKJIATYpE.
onpedensams. MPUHAIJICKHOCTh BEIIECTB K Pa3IMYHBIM KJlaccaMm.
Xapakmepu3oeamsu. 00IUE XUMUYECKUE CBOMCTBA HEMETAIIJIOB

BbINONHAMb XUMUYECKUL IKCNepUMeHm. TI0 TIOJyYeHUIO Ta30B.



npoBOOUMb: CAMOCTOSITENIbHBIN MOMCK XMUMHYECKONH WH(GOpPMAIMU C HCIOJIb30BAHUEM
pPa3IMYHBIX MCTOYHUKOB.

Hcnonvzoeamep NpUOOPETEHHBIE 3HAHUS W YMEHHS B IMPAKTUYECKOW JEATEIBHOCTH M
MOBCETHEBHOM KHU3HH JUISI OOBACHEHHS] XUM. SIBICHHH, MPOUCXOAAIMX B OBITY U Ha
IIPOU3BOJICTBE U JUISl SKOJIOIMUYECKU IPaMOTHOTI'O TIOBEJECHHS B OKPYKAIOIIEH Cpefie, a TaKkKe
JUIA OLUEHKH BJMSHHUS XUM. 3arpsi3HEHUs OKPYKAIOLIEH Cpellbl Ha OpraHUu3M 4eJIoBEeKa W
APYTHUE JKUBbIE OPraHU3MBbI, JJIsI OXPAaHbl OKPYXKAIOIIEH Cpenbl OT IPOMBIIIIEHHbBIX
OTXO/IOB.

JleMoHcTpanuu: 00pa3ibl HEMETAIOB, COEAMHEHNI HEMETAIIIIOB, BUIEO(PPAarMEeHThI O
XUMHUYECKHUX CBOWCTBAX HEMETAJIOB.

[IpakTuueckas padota Ne 6 «PelieHne 3KkcliepuMeHTaIbHBIX 3a/1a4 10 Teme HemeTtaribny

Kontponbnas padota Ne 4 o teme «Hemeranibny

Ntorosast KOHTpOJIBHAsI pabOTa MO KypCy XUMHUHU.



MYHULIUNTAJBHOE BIO/JZKETHOE OBLHIEOBPA30OBATEJIBHOE YYPEXJIEHUE
«TKOJIA Ne 155» TOPOJACKOI'O OKPYI'A CAMAPA
(MBOY Ulxkoaa Ne 155 r.o. Camapa)

PACCMOTPEHO IMPOBEPEHO YTBEPXIAIO
Ha 3aCelaHn METOJIUYECKOTO 3amecTUTeNb JlupexTtop
00BbeIUHEHUS JUPEKTOpA MO Y4EOHO- MBOY HIkomnst Ne 155
(mporokoir Ne 1 BOCITUTATEIHLHOU paboTe r.o. Camapa
ot 16.06.2023)
IIpencenarens MO E.A. JIpsiueHKO O.A. MuxaiinoBa
E.A. JIpsiueHKko 28.08.2023 28.08.2023

TEMATHUYECKOE IINTAHUPOBAHHUE
Ha 2023-2024 y4eOHBIii roa

MNPEAMET: Xwumus (yriayOneHHbIH ypObIEHb)

®.1U.0. YUUTEJIA: Kyukanosa Banentuna BnagumupoBHa

KJIACCBI: 11 xmacc

KOJIMYECTBO YACOB BCEI'O: 102 yaca

KOJIMYECTBO YACOB B HEJAEJIIO: 3 yaca



No Efonnqecmo F’lpHMeanHe
HanmenoBanue pa3acioB U TCM acoB
Tema 1. BAYXHEHIIIUE MOHATHA Y 3AKOHBI XUMHH (64acos)
1 Xumuueckuii anement. M3oronsl. (BP) 1
2 3akoH coxpaHeHus Macchl BeiecTs . (BP) 1
3 3aKkoH coxpaHeHus U npeBpaiieHus sHeprud. (BP) 1
4 3aKoH MOCTOSTHCTBA cocTaBa BeriecTB (BP) 1
5 Kraccpel Heopranmueckux coemuHenui. (BP) 1
6 OCHOBHBIE TUIIBI pELLIEHNs pacueTHbIX 3a1a4. (BP) 1

Tema 2. MIEPUOJINYECKHWM 3A KOH U NIEPUHOIUYECKASI CUCTEMA XUMHUYECKHAX

IJIEMEHTOB JI. U. MEHJAEJIEEBA HA OCHOBE YYEHUS O CTPOEHUU ATOMOB (8 uacoB)

7 —9 |OcOOSHHOCTH Pa3MEIICHUS JICKTPOHOB B aTOMaX MaJIbIX M OOJIBIITHIX 2
neprozoB. (BP)
10 [TonoxeHue B NEPUOIUYECKON CUCTEME JIAHTAHOUIOB, aKTUHOUIOB, 1
BO/IOPOIa, UCKYCCTBEHHO MOJIy4YE€HHBIX 3J1IeMeHTOB. (BP)
11 BajieHTHOCTB M BaJICHTHBIE BO3MOXXHOCTH aToMOB. (BP) 1
1
12 Pemienue 3aau u ynpaxHeHui 1o TeMe «BalleHTHOCTh 1 BaJleHTHbIE 1
BO3MOXKHOCTH aToMOB» (BP)
13 Oxcupl, THIPOKCHIBI, BOJIOPOJHBIE COEANHEHHS XUMUUECKUX JIEMEHTOB, 1
M3MEHEHHE MX CBOMCTB B Nepuojax u B rpynmax. (BP)
14 O0o6mmaromit ypok mo teme «I lepuoauyeckuii 3akoH u Ilepuoaudeckas 1 C.p.
cucrema /. 1. Menneneesa» (BP)
Tema 3. CTPOEHUE BEIHIECTBA (13 uacoB)
15 OCHOBHBIE TUITBI XUMHUYeCKOH cBsi3U. MloHHas cBsi3b. (BP) 1
16 OcHOBHBIE TUITBI XUMHUYecKoH cBsi3u. KoBanieHTHas HenossipHast cBsi3b. (BP) 1
17 OCHOBHBIE TUITBI XUMHIUYECKOH cBsi3u. KoBaneHTHas mossipHasi cBsizb. (BP) 1
18 OCHOBHBIE TUITBI XMMUUYECKO cBs3U. MeTtaideckas cBs3b. (BP) 1
19 OcCHOBHBIE TUITBI XUMHYECKOH cBsi3U. Bonopoanas cBszb. (BP) 1
20 [TpocTpaHcTBEHHOE CTpOSHHE MOJIEKYJ BemecTB. (BP) 1
21 Kpucrammueckue pemerku. (BP) 1
22 [Tpuunnel MHOTOOOpa3us BemiecTs. (BP) 1
23 JucniepcHble cucteMbl. MosipHOCTE pacTBOpoB. (BP) 1
24 Pemenwne 3anayd. (BP) 1




25 0606mmenue o reme «CtpoerHue BeriecTBay. (BP) 1

26 IIpakTnueckasi padora Ne 1 «IIpuroroBjieHue pacTBOPOB ¢ 3aaHHOM 1 [IpakTHueckas
MOJIAPHOI KOHUeHTpauuein (BP) pabora Ne 1

27 KonTposbHas padora Ne 1 no teme «Ctpoenne BemectBa» (BP) 1 IKonTtposbHas

abora Ne 1
Tema 4. XUMHNYECKHUE PEAKIUU (22yaca)

28-30 Knaccudukamms xumudeckux peakimid. (BP) 2

31-32 OxucnurenbHO-BOCCTAaHOBHUTENBHBIE peakiyu. (BP) 2

33 Perenue 3a1a4 1 ynpaxHeHHH 110 TeMe «OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE 1 C.p.
peaximny. (BP)

34 Ckopocth xumuveckux peaknuii. Karamms. (BP) 1

35 IIpakTnueckasi padora Ne 2 «Biausinue pa3audHbIX GakTOpPOB HA 1 [IpakTrueckas
CKOpPOCTh XUMHUYecKoi peakuum» (BP) pabota Ne 2

36 XUMUYECKOe paBHOBECHE. Y CIIOBUSL, BIMSIOIINE HA CMELIEHHE XMMUYECKOTO 1
pasHoBecus (npunuun Jle-larense). (BP)

37 Pemenue 3a1a4 o teMe « XMMHUYECKOE paBHOBECHUE. Y CIIOBUS, BIUSIOIINE 1 C.p.
Ha CMEILIEHUEe XUMUYECKOro paBHOBecHs». (BP)

38 [Tpor3BOACTBO CEPHOM KHCIIOTHI KOHTAKTHBIM criocoooM. (BP) 1

39 DNEKTPOIUTHI U HEANEKTPOIUTHL. DIEKTpouTUYecKas auccoumarys. (BP) 1

40 CunbHbIe 1 cra0bie AreKkTponuThl. CTeneHb U KOHCTaHTa quccormanun. (BP) 1

41 Pemenue 3a1au 1o reme «CHibHbIE U c1adble 1eKTpoauThl. CTeneHs 1 1 C.p.
KOHCTaHTa Auccorpaiyny. (BP)

42 Peakinn nonHoro oomena. Bonopo/Hslii mokasarens pactsopos. (BP) 1

43 Pemenne nonnsix ypaBaenui. (BP) 1

44 I'maponu3 opraHuyeckuX U HeOpraHMyecKux coeuHeHuit. (BP) 1

45 Pemmenne pacuetHbix 3a1a4. (BP) 1 C.p.

46 IIpakTyeckas padora Ne 3. Pemienune 3kcrepuMeHTAIBHBIX 32124, 1 [TpakTrueckas
(BP) pabota Ne 3

47 O6o0maronuii ypok mo teme «Xumudeckue peakipmy» (BP) 1

48 [ToaroroBka kK KOHTpoIbHOHU padorte. (BP) 1 Cp

49 KontposabHast padora Ne 2 no teme «Xumuueckue peakuun» (BP) 1 IKoHTpospHas

abota Ne 2
Tema 5. METAJLJIBI. (24 uaca)

50 Meraniel. (BP) 1

51-52 OOGmme criocoObl Noy4eHHs: MeTauIoB. DnekTpoins. (BP) 2

53 Kopposust metamios. (BP) 1

54 OO0uwii 0630p MeTaJUIMYECKUX 31eMeHToB A — rpymi. (BP) 1

55 OnemeHThI I1aBHOM noarpymis! | rpynmer.  (BP) 1

56 OnemeHTsI r1aBHOM noarpynmnsl |l rpymnmet. (BP) 1

57 OnemenTsl raBHOM noarpymisl |1 rpynmer. (BP) 1

58 Cemunap 1o Teme «O01mii 0030p METAJUTMUECKUX JIEMEHTOB A — TPYI» 1




(BP)

59 OO6muit 0630p MeTaumaeckux deMeHToB b — rpymm. (BP) 1
60 Menp (BP) 1
62 Hunxk (BP) 1
63 Turan (BP) 1
64 Xpom. (BP) 1
65 Kenezo. Hukenp. [Inatuna (BP) 1
66 Cmnaesl metaiioB. (BP) 1
67 Oxcuapl ¥ THAPOKCHBI MeTaioB. (BP) 1
68 IIpakTnyeckas padora Ne 4 « PenieHune 3kcnepuMeHTAJIbHBIX 32/124 110 1 [ IpakTrueckas
Teme Metauiby (BP) pabota Ne 4
69 IIpakTnueckas padora Ne S « Penienne npakrnyeckux pac4eTHbIX 1 [ IpakTrueckas
32124 HA BO3MOKHBIH BBIXO/I IPOAYKTA peakuun» (BP) pabota Ne 5
70 Pemenue 3amad o reme «Metas»y (BP) 1
71 Oo6o6maromii ypok o teme «Metamisn (BP) 1
72 ITonroroBka kK KOHTpoJIbHOU padote. (BP) 1
73 KontposabHas padora Ne 3 no teme «Metaibpy (BP) 1 IKonTponbHast
abora Ne 3
Tema 6. HEMETAJLJIBI (29 uacoB)
74 00630p HemerawioB. (BP) 1
75 OnemMeHTsI r1aBHOM noarpymns! |V rpynmsl. (BP) 1
76 OneMeHTsI I1aBHOM noarpymnsl V rpymnmnst. (BP) 1
77 OnemenTsl r1aBHOM noarpymmns! VI rpynmel. (BP) 1
78 OnemenTsl raBHo noarpynmns! VI rpymnmer. (BP) 1
79 Onementsl riaBHo noarpynmns! VI rpynmer. (BP) 1
80 Permnenue 3a1a4 1 ynpaxHeHH 10 TeMe «JIE€MEHTBI TJIaBHBIX TIOATPYIIID. 1 Cp
(BP)
81-82 Oxcuabl HEMETAIIOB M KUCIOPOACOIepKarime KUCioThl. (BP) 2
83 CepHas kuciora u ee coiictsa. (BP) 1
84 A3oTHas KucIora u ee cBoiictsa. (BP) 1
85 Cemunap 1o Teme «OO01Hii 0030p HEMETATUTMYECKUX AIEMEHTOB A — 1
rpynmy. (BP)
86 Bonoponssie coenmuHenus HemeTawios. (BP) 1
87 ['eneTnyeckas CBsI3b OPraHMYECKUX U Heopranuueckrx Bemects. (BP) 1
88 Perienne ynpaxHeHui 1o treme «I eHeTnyeckasi CBsi3b OpraHMYeCKUX U 1 C.p
HeopraHuueckux BemecTsy. (BP)
89-90 brIToOBast XMMHIUECKasi rpaMOTHOCTH (BP) 2
01-92 Pemienwe 3aau u ynpaxknenui mo teme «Hemeramis. (BP) 2 C.p.
93 IIpakTnuyeckast padora Ne 6 «PemieHne IkCiepuMEHTAIBHBIX 32124 110 1 [ IpakTrueckas
Teme Hemeranibn. (BP) padota Ne 6
94 O600matonmii ypok mo teme «Hemeramey. (BP) 1
95 [ToaroroBka Kk KoHTposbHOHU padore. (BP) 1 C.p.
96 KonTtposbHas padora Ne 4 no teme «Hemeramibn. (BP) 1 IKonTposnbpHast
abora Ne 4
08-99 |Pemenue pacueTHbIX 3a7a4 M0 Kypcy xumuu. (BP) 2 C.p.
100  TloaroToBka K HTOroBOM KOHTPOJIHLHOU paboThl. (BP) 1
101  |AtoroBasi KOHTPO/IBLHAsI padoTa 1o Kypcy xumumn. (BP) 1 MTorosas
KOHTPOJTbHAS

pabota




102  Hrorosoe 3anstue. (BP) 1
HUTOI'O 102
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