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IHosicHUTELHAA 3aIHCKA.

N3ydenne XuMHM Ha CTYNEHH OCHOBHOTO OOIIero oOpa3oBaHUS HAIPABJICHO Ha
JOCTH>KEHHE CIIEIYIONINX HeJIei:

* OCBOEHHE BaKHEHINIUX 3HAHWUHA 00 OCHOBHBIX IIOHSATUSIX W 3aKOHAX XHMHUH,
XUMUYECKON CUMBOJIUKE;

* OBJIQJleHHEe YMEHUSIMH HAOIIOATh XUMUYECKHE SIBICHUS, MPOBOAUTh XUMUYCCKUI
9KCIIEPUMEHT, POU3BOJAUTh pacueThl HA OCHOBE XMMHUYECKUX (OpPMYJ BELIECTB U ypaBHEHUN
XAMHYECKUX PEAKIIUN;

* pa3BUTHe I03HABATEIbHBIX MHTEPECOB M HHTEIUICKTYyaJbHBIX CIOCOOHOCTEH B
MpoLECCEe MNPOBEACHUS XUMHYECKOIO  DKCHEPUMEHTA, CaMOCTOSATEIbHOIO
MpUOOpeTeHUsT 3HAHUW B COOTBETCTBMM C BO3HHMKAIOUIMMH >KU3HEHHBIMU
MOTPEOHOCTSAMHU;

* BOCHHTAHME OTHOILEHUS K XMMHH KaK K OHOMY U3 (pyHIaMEHTAIbHBIX KOMIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIEYeTIOBEYeCKON KYIbTYPHI;

NpUMeHeHHe MOJIy4YeHHbIX 3HAHUI M YMeHHUii 1711 6e301MacHOro UCIOIb30BaHMs BEIIECTB U
MaTepUajoB B OBITY, CEITLCKOM XO0351CTBE U Ha MPOU3BOJICTBE, PEIICHHMS MPAKTUICCKUX 3a/1a4 B
MOBCEHEBHOM KU3HHU, TPEAYIPEKACHUS SIBJICHUN, HAHOCSIINX BPEJ 3J0POBbIO YEIIOBEKA U
OKpY’Karollen cpeze

OO0mas xapakTepucTHKa mpeaMera

PaGouas mporpamMma mo xumuu s 9 Kiacca cocTaBlieHa B MOJHOM COOTBETCTBUHU C
®denepalibHBIM KOMIIOHEHTOM [ OCyIapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro 0O0pa3oBaHUS,
Ha ocHoBaHuHU [IpumepHON y4eOHOIl MporpaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHMsl MO XUMHH U
[Iporpammel Kypca xumuu i ydamuxcs 8-11 kimaccoB oO1ieo0pa3oBaTeNbHBIX YUPEKICHUN
0O.C.I'abpuensna. - M.: JIpoda,2009.

ABTOpCKOI MporpamMme COOTBETCTBYeT yueOHHK: «Xumus 9 kmace» O.C.I'abpuensH -
peKoMeH10BaHO MUHHUCTEpCTBOM 00pa3zoBaHusi U Hayku P® / 18-e uzganue., crepeorun. — M.:

Hpoda, 2011.

MecTto B yueOHOM NJ1aHe
[TporpamMa mocTpoeHa ¢ Y4E€TOM peau3alliil MEXIPEIMETHBIX CBsi3el ¢ KypcoMm (Qu3uKu 7
KJjlacca, Ijie M3y4JaroTcsi OCHOBHBIE CBEJCHHS O CTPOCHHWH aTOMOB, M OWoioruu 9 Kiacca, Tne
naéTcsl 3HAKOMCTBO C XMMHUYECKOW OpraHu3aluell KiIeTKu U npoleccaMmu oOMeHa Beniects. Kypce
XUMHUHU 9 KJacca paccyuTaH Ha 68 yacoB (2 yaca B HEZIETIO).

I[lnanupyemMble pe3yJibTaThI
Yuauuecsi B pe3yJibTaTe YCBOEHHS pa3jielia J01KHbI 3HATH/IOHMMATh:

° XUMUYECKYIO CUMBOIUKY: 3HAKU XUMHYCCKUX DIJICMCHTOB, q)OpMy.HBI XHUMHUYCCKUX
BCIICCTB U YPABHCHUSA XUMHUYCCKUX peaKuHﬁ;

o gaxcHelue  XumMudecKkue NOHAMUA: XUMHUYECKUH DIIEMEHT, aToOM, MOJIEKyIa,
OTHOCHUTEIIbHBIE aTOMHAsi M MOJIEKYJISIpHAas MacChl, WOH, XHMHYECKas CBS3b, BEIECTBO,
KJIacCU(UKaIlMs BEIIECTB, MOJIb, MOJSIPHAs Macca, MOJSPHBIA 00BEM, XMMHUYECKas peaxius,
KJaccu(puKanusi peakiuii, JIEKTPOJUT W HEIJIEKTPOJUT, AICKTPOTUTHUECKAS THUCCOIHAIINS,
OKHUCJIUTEh U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE;

o OCHOBHble 3AKOHbl XUMUU. COXPAHEHHUs MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

yMeThb:

HA3b16aMb:; XUMUYECKHE DJIEMEHTBI, COIMHEHUS U3YYEHHBIX KJIACCOB;

00bACHAMb: (PU3NYECKUN CMBICT aTOMHOTrO (MOPSIKOBOT0) HOMEPAa XMMHYECKOIO AJIEMEHTa,
HOMEpPOB T'PYNIBl U NEepuoja, K KOTOPbIM 3JIEMEHT NpuHaAiIekuT B Ilepuonuueckoil cucreme



J.1. MenneneeBa; 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JJIEMEHTOB B IIpe[eiax MajbIxX
MEPUOOB U TJIABHBIX MOJATPYIIIT; CYIIHOCTh PEAaKIIMii HOHHOTO 0OMEHa;

Xapakmepu306amy: XUMHUYECKHE DJIEMEHTHI (0T BOJOpOJa /O KaJbliMs) HAa OCHOBE UX
nonoxenuss B Ilepuogmueckoit cucreme J[.MI. MeHnmeneeBa M OCOOCHHOCTEH CTPOCHHSI HMX
aTOMOB; CBSI3b MEXJly COCTaBOM, CTPOEGHHEM M CBONCTBAMU BEIIECTB; XMMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

onpedensimp: COCTaB BEIIECTB MO UX (opMyaM, MPUHAIICKHOCTh BEHIECCTB K ONPEACTIEHHOMY
KJIaCCy COCIMHEHUMN, TUIIBl XUMHUYECKHUX PEaKIUii, BAJIGHTHOCTb U CTEIIEHb OKUCIICHHS dJIEMEHTa
B COCJIMHEHUSX, TUI XUMUYECKON CBS3M B COCIMHEHHSX, BO3MOKHOCTh MPOTEKAHUSI PEAKIUN
HOHHOI'0 OOMEHA;

cocmagnsims. (POPMyYIIBl HEOPTAHMUECKUX COCAMHEHHN W3YYCHHBIX KIIACCOB, CXEMBI CTPOCHHSI
aneMeHTOB TiepBbix 20 snementoB llepmoandeckoir cuctembl .M. MenneneeBa; ypaBHEHUS
XAMHYECKUX PEAKIIUM;

obpawamuvcsa ¢ XUMUYECKOM MOCy10i U 1a00paTOpHBIM 000PYI0BAaHHEM;

PACNO3HABAMb ONBLIMHLIM NYMEM: KUCIOPOMA, BOAOPOJ, YIJIEKUCIBIM Ta3, aMMHAakK; pPacTBOPHI
KHUCJIOT U IIeJIouel, XJI0pHI-, Cylb(ar-, KapOOHAT-HUOHBI;

BLIYUCAAMb. MACCOBYIO JIONO XHMHYECKOTO 3JIEMEHTa 1O (OpMyJie COCTUHEHHS; MAaCCOBYIO
JONII0 BEIIECTBA B PAcTBOPE; KOJIMYECTBO BELIECTBA, OOBEM WM MacCy IO KOJUYECTBY
BEIIIECTBA, 00BbEMY MJIM MacCe peareéHTOB WJIN MPOAYKTOB PEaKIUH;

HCNOJIb30BATh NMPUOOPETEéHHbIE 3HAHMS W YMEHHUS] B NPAKTHYECKOW IeSTeJIbHOCTH M
NMOBCEHEBHOM KM3HHU IJIfA:

v 0e30MacHOro 00paIleHNs C BEIECTBAMU U MaTepHallaMu;

v 9KOJIOTUYECKU IPAMOTHOTO MTOBEJICHUS B OKPYKAIOIIEH cpefie;

v OLICHKH BJIMSHHS XHUMHUYECKOTO 3arps3HEHHs] OKpYKaloIled cpeabl Ha OpraHu3M
YEJI0BEKa;

v KPUTHUYECKON OLIEHKH MH(OPMAIIMU O BEIIECTBAX, UCMOIb3YEMBIX B OBITY;

v IIPUTOTOBJIEHUS PACTBOPOB 3aIaHHON KOHIICHTPALIUH.



Coaepixkanue nmporpamMmsl

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kiiacca M BBeJleHHe B Kypc 9 Kiacca
(6 1)

XapakTepucTrKa JIEMEHTA M0 €r0 MOJ0KEHHUIO B MEPUOANYECKON CUCTEME XUMHUYECKUX
sneMmeHToB [. . Menneneera. CBoiCTBa OKCHUIOB, KMCJIOT, OCHOBAaHUMU M COJIEH B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON JTUCCOLMAIIMU U TPOIIECCOB OKUCIEHUS-BOCCTaHOBIEHUsA. ['eHeTHueckue
psaapl MeTalia W Hemerawia. lloHaThe o mepexogHbIX dieMeHTaX. AMMOTEpHOCTD.
I'eneTndeckuil psia NepexomHOro siuemeHTa. llepuoanyecknii 3aK0H U IEPUOJAUYECKAsT CUCTEMaA
xuMuueckux aemeHToB J[. 1. MenzeneeBa B cBeTe yu4eHHUs O CTpPOEHUHU aroma. VX 3HaueHue.

JlabopaTopHslii onbIT. 1. [TosnydeHne ruipokcuia IMHKA U UCCIEA0BAHUE €T0 CBOWCTB.

Temal Mertanasl (19 4)

ITonoxeHue MeTajuioB B IEPUOJMYECKONM CHUCTEME XMMHYEeCKuX 3ieMeHToB /JI. M.
MenpneneeBa. Meraunueckass KpUCTAIIMYECKAs PEIIETKA U METAIUINYECKAsi XUMUYECKasl CBA3b.
O6mue ¢usmdeckue cBoiicTBa MeTauioB. CIUlaBbl, WX CBONCTBAa M 3HAYCHHE. XUMHUYECKUE
CBOIMCTBAa METAJJIOB KaK BOCCTAHOBUTEJICH. DIECKTPOXUMHUYECCKUN PsJl HAMPSHKEHU METAIIOB U
€ro HCIOJb30BAHUE ISl XapPAaKTEPUCTUKH XHUMUYECKHX CBOWCTB KOHKPETHBIX METAJUIOB.
CriocoObl MONy4eHUs METAJIOB: MHUPO-, THIPO- U dJeKTpoMeTainyprus. Koppo3us meTamioB u
c1rocoObI OOPHOEI ¢ HEl.

OO0mmas xapakTepUCTUKa MIETOYHBIX METaIoB. Mertamibl B npupoje. O01mue crnocoOsl
ux nonydenus. Ctpoenue atomoB. lllenounbie MeTalIbl MPOCTHIE BEIIECTBA, UX (DU3UUYECKUE U
XMMHUYECKHE CBOMCTBA. BaxkHelme coeIMHeHNS IETOYHbIX METANIOB — OKCHUIbI, TUAPOKCHIbI
U COJU (XJIOPHJIBI, KApOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHUE B HAPOJTHOM
xo3siicTBe. Kanuiineie ynoopenusi.

OO0mias xapakTepUCTHKA 3JIEMEHTOB ri1aBHOM noarpymnmsl [I rpymnm s1. CTpoeHnue aToMoB.
[lenoyHO3eMeNbHbIE METAJUIbI - MPOCTHIE BEIIECTBA, UX (PU3NYECKHE U XUMUYECKUE CBOWCTBA.
Baxueiiimme coearHEHUs IMIETOYHO3EMEIBHBIX METAUIOB — OKCH[IbI, THAPOKCHABI M COJH
(x7opuabl, KapOOHATHI, HUTPATHI, cylbdarel U Qocdarbl), UX CBOHCTBA M NPUMEHEHHE B
HAapOJIHOM XO35I1CTBE.

Amomunuii. CTpoeHue aToma, (QU3NYECKHE M XHUMHUYECKHE CBOMCTBA MPOCTOTO
BemectBa. COENMHEHHUS ATIOMUHMS OKCHJ W THAPOKCHUI, WX aM(OTepHBIM Xapakrep.
Baxwneimue conu amomunus. [IpyumMeHeHne antoMuHus U €ro COEAMHEHUMN.

Kenezo. CtpoeHue atoma, (pu3nyeckne U XMMHUYECKHE CBOWMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psiabl Fe?* u Fe**. KauecrBeHHbie peakuuu Ha Fe?* u Fe**. Baxueiimme comu
JKere3a. 3HaueHUE JKeJe3a, ero COSAMHEHUN U CIUIaBOB B MPUPOJIC U HAPOJTHOM XO35UCTBE.

JemoncTrpanuu. OO0pa3ibl MIETOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OO0pasiibl
CIJIaBOB. B3amMojelcTBUe HATpus, JIMTUS W Kalblud C BOAOW. B3amMopelcTBue Hatpus
MarHusi ¢ KucjaopoaoM. Bzaumopelicteue metaiioB ¢ HemeTtaimiaMu. [lonydyeHne rkapokcuioB
xenesa (I11) u (I11).

JlaGopaTopHble onbIThI. 2. O3HaKOMIIEHHE ¢ 00pa3zliamMu MeTaioB. 3. Bzaumoaelicteue
METaJUIOB C pacTBOpaMH KHUCIOT U cosiei. 4. O3HakomJIeHHE C 00pa3laMu MPUPOTHBIX
COeMHEHUI: a) HaTpus; 0) KalblUs;, B) allOMUHUA; T) skene3a. 5. [lomydeHue rumpokcuia
AITIOMUHHMS M €70 B3aUMOJICCTBUE C paCTBOPAMHU KUCJIOT U Ienouei. 6. KauecTtBeHHbIe peakiuu
na vons Fe?* u Fe*.

IIpakTuyeckas padora Nel «OcyiiecTBieHNE LETTOYKH MPEBPAILIEHUS METAIIIIOB)

IIpakTuueckas padora Ne2 «llomydyenrne amM(pOTEpHOTO TUAPOKCHUIA M U3YyYEHHE €TO
CBOWCTB»

IIpakTuyeckas padora Ne3 «PelreHue sKkcnepruMEHTANbHBIX 3aJa4 HAa paclio3HaBaHUE
BOKHEHIIINX KATUOHOBY»

Tema 2
Hemertasunbl (26 1)



OO0mas xapakTepuCTHKa HEMETAJUIOB: TOJOXKEHUEe B mepuoaudeckoit cucreme [ U.
MenneneeBa, OCOOCHHOCTHM CTPOEHHS aTOMOB, 3JIEKTPOOTPULIATENIBHOCTh Kak  Mepa
«HEMETAJUNINYHOCTUY, P 3JIEKTPOOTpULaTeIbHOCTH. KpucTaninyeckoe cTpoeHUE HEMETAILIOB -
npocThIX BemiecTB. AsuioTponus. dusmueckue cBoiicTBa HemeTauioB. OTHOCHTEIHLHOCTH
HOHITUH «METAIU», «KHEMETAILI.

Bonopoa. IlonmoxkeHnue B NEPUOAMYECKOM CHUCTEME XUMHUYECKUX ayemeHTtoB [ .
MenpeneeBa. CtpoeHue aroma U MoJIeKyibl. PU3NUECKUE U XUMHUYECKHE CBOWCTBA BOJOPOJA,
€ro MoJy4yeHue U MpUMEeHEHHUE.

OO6mas xapaktepucTuka rajgoreHoB. Ctpoenue artoMoB. IIpocTeie BemiecTBa, HX
buznyeckue u XuMHueckre cBoiictBa. OCHOBHBIE COCIMHEHHUS FAIOT€HOB (TaJ0reHOBOAOPOIbI U
rajioreHujpl) ux cBoiicrBa. KauectBennas peakuus Ha xJopua-uoH Kparkue cBenenus o xJjope,
opome, prope u none. [lpuMeneHue rajJoreHoB U UX COEAMHEHUN B HAPOJAHOM XO3SHCTBE.

Cepa. CtpoeHue aroma, aJUIOTPONHs, CBOMCTBA M NPUMEHEHHE POMOUYECKOH Cephl.
Okcuapl cepel (II) m (VI), ux momydenwme, cBoiicTBa W mpuMmeHeHue CepoBoJgoOpoAHAs U
cepHucras KucioThl. CepHas KHUCIOTa M €€ COJIM, UX IPUMEHEHHE B HApOJHO XO3SHCTBE.
KauectBenHast peakuus Ha Cyib(aT-HoH.

A3zot. CtpoeHue aroma ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOIO BELIECTBA. AMMHAK, CTPOEHUE,
CBOIiCTBa, mony4yeHue U mpuMmeHeHue. Coiau aMMOHHUS, UX CBONCTB U NpuMeHeHHue. OKCHIbI
azota (II) m (IV). A3oTHas kucioTa, €€ CBOICTBa M IpuMeHeHue. HuTparbl U HUTPUTHL,
npobiieMa UX CoIepPKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE yIOOpEHUS.

®ocdop. CtpoeHne aroma, auIOTPOINHSA, CBOICTBa Oenoro m KpacHoro ¢ocdopa, ux
npumenenue. OcHoBHble coeauHeHus: okcua (ocdopa (V), oprodocdopHas kucimora u
docdarel. DochopHbIe YIOOPEHUS.

VYrnepoa. CrpoeHue aToma, allJIOTPOIHUSA, CBOMCTBA ANIOTPOMHBIX MOAUQPHUKAIUH,
npumenenue. Oxcuasl yriepoga (II) m (IV), ux cpoiictBa m npumenenue. KauecTBeHHas
peakiusi Ha yriaeKucnblii ra3. KapOoHatsl: KanbLUT, cofa, MOTall, UX 3HAUYCHHUE B MPUPOJE U
JKU3HU YenoBeka. KauecTBeHHas peakiys Ha KapOOHAT-UOH.

Kpemuuii. Ctpoenune aroma, KpUCTaNIMYECKUN KPEMHH, €ro CBOMCTBA M MPUMEHEHHUE.
Okcupn kpemuus (IV), ero mpupoansie pasHoBuAHOCTH. CHUIMKATBl. 3HAYCHUE COCAUHEHUU
KpEMHUS B )KMBOU U HEXKUBO npupoje. [ToHsATHE 0 CHIIMKATHOM MPOMBIIIIEHHOCTH.

JemoncTpanuu. OOpa3iisl TAIOTEHOB - MPOCTHIX BEIIECTB. B3auMoieiicTBHE rajJoreHoB
C HaTpHeM, aJlOMUHMEM. BriTecHeHue X10poM Opoma WiIM HoJia U3 pacTBOPOB MX COJIEH.

BzaumopeiicTBue cepsl ¢ METaIIaMU, BOJOPOJIOM U KHUCIOPOIOM.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C MENIBIO.

[Tornomienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHue menu U3 ee
okcuja yriaeMm. OOpasibl MPUPOIHBIX COEUHEHUH Xyopa, cepbl, pochopa, yriepoaa, KpeMHHUS.
O0pa3iupl BaXXKHEUIIUX ISl HAPOJHOTO XO035HCTBA CYlIb(aTOB, HUTPATOB, KapOOHATOB, (ocPaToB.
OO0pa31pl cTekI1a, KepaMHUKH, IEMEHTA.

JlabopaTopHublie onbiThl. 7. KauecTBeHHas peakuus Ha XJopuJ-uMoH. 8. KauecTBeHHas
peakuus Ha cyib(ar-uoH. 9. PacnoznaBanue coneit ammonus. 10. [ToxydyeHnue yriekucioro rasza
u ero pacnosHaBaHue. 11. KauecTBeHHas peakius Ha kapOoHar-uoH. 12. O3HaKOMJIEHHE C
IPUPOJHBIMU cuiuKaTamu. 13. O3HaKOMIIEHHE ¢ TPOAYKIMEN CUIMKATHONW IPOMBIIIIIEHHOCTH.

IIpakTuyeckas padora Ne4. Pemenue skcneprMeHTalbHbIX 3aaa4 o Teme «lloarpymnmna
KHCIIOPOJa».

IIpakTuyeckass paGora NeS. PemenHue 5SKCIEpUMEHTANbHBIX 3aJa4 IO TeMe
«[loarpymnrsl a3ota u yriepoaa.

IIpakTuyeckasi padora Ne6. «[lomydenne, coOnpanre u pacrio3HaBaHUE Ta30BY.

Tema 3
Opranuyeckne Bemectna (17 )



BewecTBa opranuueckrue 1 HEOPraHMUECKUE, OTHOCUTEIBHOCTD ITOHATHS «OPraHU4YECKHE
BemecTBay. [IpuuMHBI MHOTO0Opa3usi OPraHWYECKUX COCAMHEHHH. XUMHUYECKOE CTPOCHHUE
OpPraHUYeCKUX COeTMHEHUN. MOIeKyIsIpHbIE U CTPYKTYpPHBIE (POPMYIIBI OPraHMUECKUX BEIIECTB.

Mertan u 3TaH: cTpoeHHe MOJeKyl. ['opeHne mMeTraHa u 3TaHa. JleruapupoBaHUE dTaHa.
IIpuMeHeHne MeTaHa.

XHUMHUYECKOE CTPOEHUE MOJIEKYJIbl ATUiIeHA. J[BoitHas cBs3b. B3aumoaeicTBre 3TuiieHa ¢
BO/10M. Peaknuu nonumepusannu stuiieHa. [loaustuieH u ero 3HaueHue.

[TonsiTe O mpenenbHBIX OJNHOATOMHBIX CIMPTaX Ha IPUMEPAX METAaHOJIAa M 3TaHOJa.
TpexaToMHBIN CIIUPT - TIIALIEPUH.

[TonsaTne 00 anpieruaax Ha mpumepe ykcycHoro anpiaeruga. OKuciieHHe albJeruia B
KHCTIOTY.

OHOOCHOBHBIE Ipe/ieTIbHbIE KAPOOHOBBIE KUCIIOTHI HA IPUMEPE YKCYCHOM KHCIOThL. Ee
cBoiicTBa M mnpumMeHeHue. CreapuHOBas KHUCIIOTa Kak IPEACTaBUTEIb JKUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu stepuduKkaniy U MOHIATHE O CIOXKHBIX dupax. KUpBl KaK CIOKHBIE dPUPEI
[JIALEPUHA U KUPHBIX KUCIIOT.

[TonsiTue 006 amuHOKMcHOTax. Peakuuum mNOIMKOHAEHCAUU. benku, uX CTpoeHHe U
Ouosornyeckas pob.

[Tonsitue 06 yrieBogax. ['moko3a, ee cBoiicTBa U 3HaueHue. Kpaxman u nemironosa (B
CpaBHEHHHM), UX OMOJIOTHUYECKAs POJIb.

JleMoHcTpanuu. Mojenu MOJIEKyJI ME€TaHa M IpYrux yrieBoaopoAoB. B3zaumoneiicteue
STHJIEHa ¢ OPOMHOMN BOJIOM U pacTBOPOM NepMaHranara kaiaus. OOpasiubl 3TaHOIA U [NIMLEPUHA.
KavecTBeHHass peakuus Ha MHOTOATOMHBIE CIHPTHL. [loiydeHHMe yKCYCHO-3THIOBOTO 3(upa.
OwmbuieHue >xupa. B3auMmoneiicTBue TINIOKO3bI ¢ aMMMa4yHBIM PacTBOPOM OKcHJa cepedpa.
KauectBenHnast peakius Ha kpaxmai. /loka3aTenbCcTBO Haiauuvsg (PYHKIMOHAIbHBIX TPYII B
pacTBOpax aMUHOKHCIOT. ['opeHne OeskoB (IepcTH WM NTHYBUX INepbeB). L{BeTHbIe peakuuu
OeNKOoB.

JlaboparopHbie onbIThl. 14. M3rotoBieHue mojeneil MOJEKYN YIrieBOAOPOIOB. 15.
CaoiicTBa mmuepusa. 16. Bzaumoneiictue rioko3sl ¢ ruapokcuaoM meau (1I) 6e3 narpeBanus
U IIpy HarpeBaHuu. 17. Bzaumonencreue kpaxmana ¢ HOJOM.

IIpakTnueckas padora Ne7 «PemieHue sKCIepUMEHTalIbHBIX 3aJad Ha pacro3HaBaHHE
OpPraHUYECKUX BEILECTBY.




Temartuueckoe naaHupoBaHue. Xumua-9 Knacc. 0.C. FabpuensH (68 yacos)

Ne

HaumeHosaHue
membl

Bcezo
yacoe
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3HaTtb : CTPOEHWE aTOMA, ONpeaeneHne NoHATUA
"amdoTepHocTb",popmynnpoBKy MNeproanyeckoro 3akoHa,
3HaueHwue M3 n NMCX3. YmeTb :cpaBHMBATb CBOMCTBA NPOCTOroO
BELLLECTBA CO CBOMCTBAMM NPOCTbIX BELW,ECTB, 06pa3oBaHHbIX
CcoCeiHUMM NO Nepuoay M NoArpynne asnemeHTaMu; CpPaBHMBATb
COCTaB M XapaKTep BbICLIEro OKcuaa, rmapoKkcnaa, netTyyvero
BOAOPOAHOro coeamHeHuA (ana HemeTanna); ymeTb nucatb
YPaBHEHMUSA, XapaKTepum3ytoLLMe CBOMCTBA 3/IEKTPOIUTOB B CBETE
T2/[], reHeTUYECKME pAabl MeTanna , HemeTasnia, am$poTepHOro
3siemeHTa. 3HaTb KaccUUKALMIO XMMUYECKUX peakumin o
pa3IMYHbIM NPU3HAKaM. 3HAaTb U YMeTb NMcaTb CBOICTBA
OKCUA0B, KNCAOT, OCHOBaHWUI conelt B ceeTe TI/ n OBP. Ymertb
paccTaBnATb KO3GPULMEHTbI METOAOM 3/1EKTPOHHOrO 6anaHca,
peLlaTb pacyeTHbIE 3a4a4Mu.

MeTtannbl

19

Yyawmeca A0NKHbI 3HATb: NOA0XKeHUe meTannos B MNCX3,
0COBEHHOCTM CTPOEHMUA UX aTOMOB, GUINYECKUE N XUMUYECKNE
CBOWCTBA METas10B, CNOCObbl UX MOYYEHUA U HAXOXKAEHWE B
npupoae, NPMMEHeHNEe METaINIOB ; MOHATUE "Koppo3us
meTannoB" n cnocobbl 3alUMUTbl META/IIOB OT KOPPO3UU; NOHATUE
"cnnaBbl", XapaKTEPUCTMKK CNAAaBOB U UX 3HaYeHne. YMeTb:
NPaKTUYECKU OCYLLECTBAATb XMMUYECKNE NPEBPALLEHUS;
paboTaTb NO MHCTPYKUUN U UHAMBUAYAIbHOMY 3a4aHUIO
,HabsloaaTth ,Aenatb BbiBOAbl, 06061aTb 3HaHMA, peLwaTb 3a4a4m
W yNpa>KHeHuA no Teme.

Hemetannwbli

26

Yuawmeca A,0MmKHbI 3HaTb/06bACHATD : NONOMKEHME
HemeTannoB B [NCX3; 0cO6GEHHOCTM CTPOEHMA X aTOMOB;
$u3nYecKme n XMMMYECKMe CBOMCTBA HEMETA//NOB;
OKUCUTENIbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA HEMETAN/OB;
HAxXoXAeHWe UX B NPUPOLE U cnocobbl NoyYeHUs ; ABeHME
aNNOTPONUM Yy HEMETaNN0B. Yyalimecs A0MKHbl YMeTb:
NPaKTUYECKN OCYLLECTBNATb XMMMYECKMNE NPEBPALLEHUS;
paboTaTb NO MHCTPYKUUN U MHAMBUAYANbHOMY 3343aHUIO
;HabnoaaTh ;4enatb BblBOAbl; 0606 aTh 3HaHMA; pewaTb
334344 U yNpaxKHeHMA no Teme.

OpraHunyeckue
Bew,ecTsa

17

Yuawmecs A01KHbI 3HaTb/06bACHATDL : ONpeaeseHne
OpPraHMYEeCKO XMMMUU; OTINYME OPraHUYECKMX BELLECTB OT
HeopraHMYecKnx; OCHOBHbIE MOJIOXKEHUS TEOPUN
A.M.ByTnepoBa; NPUYMHbI MHOTrO06pa3snaA BELLLECTB; MOHATUA
"romonoruyecknin pag","HomeHknatypa", "nsomepua”;
onpeaeneHna U BaxxHENLWNX NpeacTaBUTeNEil OCHOBHbIX
KJ1aCCOB OpPraHMYeCcKMX BELLECTB; OCHOBHbIE MOHATUA XMMUK
BMC. YmeTb: n1caTb GOpMy/bl B CTPYKTYPHOM BUAE BaXKHEMLLIMX
npeacraBuTeell OCHOBHbIX K1aCCOB OPraHNYeCcKMX COeanHEHN;
Ha3bIBaTb MX; pPeLlaTb 334341 U YNpaXKHEHUA N0 TEME;
COCTaBAATb U peLaTh LLenoYKkn NpespaLleHunii; aHaansmMpoBsaThb 1
06061WaTb CBOM 3HaHWA; paboTaTb MO UHCTPYKLMUK U
WMHANBMAYANbHOMY 3343aHUI0 SKCMEPUMEHTANBLHO.




KanengapHo-TtemaTuyeckoe JIaHUPOBaHMe 10 XUMUM,9 KJ1acc (2 yaca B Heles1o, Bcero 68
yacoB), YMK O.C. I'aOpueasina.

a Memoouueckoe Huoaxmuueckoe
Tema ypoka

Ne
ma conpoeojicoenue conpoeoiicoenue

Ilosmopenue ocnoenvix eonpocos Kypca 8 knacca u egedenue 6 kypc 9 knacca (6u)

I[lnanupyemble pe3yJbTaTbl: 3HATH : CTPOCHHUE aTOMA, ONIPEIeIICHHE TIOHSITHS

"ampoTepHOCTh" ,popmynupoBky Ilepronuyeckoro 3akoHa, 3HaueHue [13 u [ICXD. YMeTh :cpaBHUBATH
CBOMCTBA MPOCTOTO BEIIECTBA CO CBOMCTBAMU MPOCTHIX BEIIECTB, 00Pa30BaHHBIX COCEIHUMHU 10 TICPUOTY U
MOJITPYIITIC DIEMEHTAMI;, CPABHUBATH COCTAB M XapaKTep BBICIIETO OKCUJIA, THIPOKUCIIA, JIETYy4ero
BOJIOPOJHOTO COSAMHEHUS (JIIs1 HeMETallIa); YMETh [TUCAaTh YPaBHEHUS, XapaKTePU3YIOIIUE CBOUCTBRA
ANEKTPOJIUTOB B cBeTe TO/], reHeTHUeCKUE psAbl META/Ia , HEMeTaJla, aM(OTepPHOTo dJieMeHTa. 3HATh
KIaccu(UKAIMIO XUMUYECKUX PEaKIUii 0 pa3IuIHbIM MPU3HaKaM. 3HaTh U YMETh IHCATh CBOIMCTBA
OKCHIIOB, KUCJIOT, OCHOBaHu# cojieii B cBere TO/] 1 OBP. YMeTh paccTaBisaTh KOd()PHUITUESHTH METOIOM
AIIEKTPOHHOTO OajlaHca, pelaTh pacyeTHbIE 3a/1auu.

XapakTepucTuka n.1,mon.mMeTon.1uTep-
XMMUYECKOr0 JIEMEHTA Ha pa,3alavuHuK,
1 OCHOBAHHUM €70 II0JIOKEHUS B TIICX3 I.1.MenneneeBa

[IEPUOIUYECKON CUCTEME
J.M.Menneneena.

CBoliCcTBa OKCUIOB, 11.2,3aJa4HUK,PECYPChI
2 OCHOBAHMM, KUCIIOT U COJIEU B | HHTEPHETA 3JICKTPOHHAS MTPE3CHTALIUS
ceere TO/] u OBP.
3 AmMpoTepHBIE OKCHITBI U I1.2,3aTAYHAK
TUAPOKCUJIBL.
[lepuoanueckuit 3aK0H U n.3
4 CHUCTEMA HIIEMEHTOB [ICXD, snekTpoHHas Mpe3eHTaus

. N .Menneneesa.

Knaccudukanus XuMHUYECKHX | pecypchl HHTEpHETa Ta61 "Krnaccnduxanus

5 i .
peaKIuu. XUM.peaKiui"
CBoiicTBa OKCHJIOB, JIOTL.METO/I. TUTEP-Pa,
OCHOBAHUi1, KACIIOT U COJICH B | 3aJ]auHUK, PECypPChI

6 SJIEKTPOHHAS MIPE3EHTALHS
ceere TO/] u OBP. WHTEpHETA

Tema Nel "Memannwot" (19u)

Ilnanupyemblie Pe3yJIbTATHI: Y4Yamuecs JOJKHbBI 3HaTh: NonoxeHue MeTtawios B IICXD, ocobeHHocTH
CTPOCHUS UX aTOMOB, PU3MUECKIE U XUMHYECKHE CBOHCTBA METAIJIOB, CITOCOOBI UX TOIYYEHHS U
HaXOKACHHUE B MIPHUPOJE, IPUMEHEHNE METAILIOB ; MOHATHE "KOPPO3HS METAIIOB" U CIIOCOOBI 3aIIUThI
METAJIJIOB OT KOPPO3WH; MOHATHE "CIUIaBhI", XapaKTePUCTUKH CIUIABOB M MX 3HAYECHHE. Y METh: MPAKTHYECKU
OCYIIECTBJIATh XUMHUECKUE MPEBpAILEHHs; paboTaTh M0 HHCTPYKIUH U WHAUBHUIyaJIbHOMY 33/1aHUIO,
HabmroaTh, AETaTh BBIBOBI, 00001IaTh 3HAHUS, pEIaTh 3aaul U YIPaXHEHUS 110 TeMe.

ITonokeHne MeTauIoB B
7 [ICX3 u ocobenHocTH 11.5,6pecypcsl HUHTEpHETA Konnexnus meramios, [ICX3
CTPOEHHUSI UX aTOMOB.

XHUMHYeCKre CBOMCTBA
METAILIOB. 1.8, 101.JIUuTepa-pa Komnexmusa metamnos, IICXD

OO1ue NOHATUS O KOPPO3HH.
9 B PP n.10,pecypchl HHTEpHETA

CraBbl, MX CBOMCTBA U
3HAYCHUE. I.7,pecypchl HHTEpHETa Konnekius cruiaBos




Mertamnnsl B ipupose. Oouiue

11 CIOCOOBI X TIOMYHeHHS. 11.9,pecypchl HHTEpHETA 3JICKTPOHHAS PE3CHTAIINS
OO11as xapaKTepuCTHKa
o .11, qon.mMeroxa.aurep- OO06pa3Isl METOIHBIX METAILIOB,
12 3JIEMEHTOB TJIABHOU
pa IICX5
MOATPYNIHI | TPYTIEL.
13 Coenunenus menouHbIx .11,00m.MeTO 1. TUTED- OGpasibl IPUPOIHBIX
MCTaJIIOB. pa COEIMHEHUM IET0YHBIX METAIIOB
OO611as xapaKTepuCTHKa
n P pac OO0pa3ITel MPHUPOTHBIX
JJIEMEHTOB TJIaBHOM .12, 1om.MeTo1.IUTEP- N
14 o 5 a COEIMHEHMH MIeTOYHO3EMENTEHBIX
MTOATPYHIIBI 2 TPYTIITHI.
ATPY Py p Metaiios, [ICXD
Baxwueiiiue coetuHeHUs 112 0T METOLIHTE OG6pa3Ibl TPHPOIHBIX
15 MCIOYHO3CMEIIbHBIX o ) ’ P COCJIMHEHHUH IIeI0UYHO3EMEIbHBIX
METaJIOB. pa METaJIJIOB
16 Aaiowmnih (I)I/I3I:IIICCKI/IC ! .13, pecypcsl UHTEpHETA Obpasust amommHm3,
XUMUYECKUE CBOMCTBA. -15,pecyp P 2eKTpoHHas npe3enTatus, [ICXD
CoeMHCHHS ATIOMHHHSL. 3JIEKTPOHHAs [IPE3EHTaLUs,
17 .13, pecypcel HHTEpHETa | 00pa3ibl MIPUPOAHBIX COSTUHEHUI
ATFOMHHUS
18 Keneso, (1)I/ISI/I‘IGSKI/IC 1 11.14.1ecYDCLL HHTEDHETA AIIEKTPOHHAS TIPE3CHTAITHS,
XUMITICCKIC CBOUCTRA. Lpeeyp p [ICX3, obpasipl CIUTaBoB Kene3a
CoenuHeHus xenesa.
19 1.14,pecypcsl HHTEpHETA 3EKTPOHHAS Mpe3eHTaLUs
IIpakTHyeckas padora Nel
"OcyuecTB/ieHUe Len0YKH HHCT Y IO BBIITOJTHEHUIO
20 Y o 1 " MIPaKTUKYM.C.84 PYKIL N
npeBpamennii MeTauioB' . MPaKTUIECKOH PadOTHI
HMucrpykrax no Th.
IIpakTuyeckas padora Ne2
"Tloayyenue am¢poTepHOro
WHCTPYKITHS 110 BBITOJIHEHUIO
21 THAPOKCHUAA U U3yYeHHe ero MIPaKTHUKYM.C.84 N
Loy MPaKTUIECKON PadOTHI
cBolicTB'". UHCTPYKTAXK MO
TBb.
IpakTuyeckas padora Ne3
"Pelienue
IKCIMEPUMEHTAIBHBIX 3224 HUHCTPYKITHUS 110 BBITOJIHEHUIO
22 p & MPAaKTHKYM,C.86 Pyl .
HA pacrno3HaBaHue MPaKTHIECKO# paboThI
BaKHEHIIIUX KATHOHOB'" .
HMucrpykrax no Th.
O060011IEHNE U
23 cUCTEMAaTH3aIMs 3HAHUH I10 B — [ICXD, Tab.pacTBOPUMOCTH,
teme "MeTamisr" KapTOYKH C 3aJaHUSMHU 110 TEME
o
24 KOHTPO‘T’D}/}aH paﬁoT'a Nel 3aaanus no BapuanTam, [ICX0,
110 Teme ~VIeTa bl Tab.pacTBOPUMOCTH
AHanu3 KOHTPOJIBHON pabOTHI
25 [ICX3, Tab.pacTBOPUMOCTH

Tema No2 "Hememannot" (26 u)




IlmanupyeMble pe3yabTaThl: Y4Uanmecs J0JKHBI 3HATH/00BSICHATH : NOJI0KeHHe HeMeTauioB B IICXD;

0COOEHHOCTH CTPOEHHS UX aTOMOB; (U3UUECKUE U XUMHICCKHE CBOHCTBAa HEMETAIUIOB; OKUCIIUTEIIHHO-
BOCCTaHOBUTEIILHBIC CBOMCTBA HEMETAIUIOB; HAXOXJICHUE MX B TIPUPOIC U CIIOCOOKI ITOTYICHUS ; SIBIICHUC
QUIOTPOIINY Y HEMETAJUIOB. YUaluecs JOJKHbI YMETh: MPAKTHYSCKU OCYIIECTBIIATh XUMUICCKHUEC
MpeBpaIeHHsT; pad0TaTh M0 HHCTPYKIIUU M UHIUBUIYaTbHOMY 3a/IaHUIO0 ;HAOIIONAT ;/IENNATh BEIBOIBI;
000011aTh 3HAHUS; PEIIaTh 33/Ia4H U YIIPAKHEHUS 110 TEME.

OOm1as xapaKTepuCTHKa

[ICX3, psaa 20, moaenu KpUuct

26 n.17,mom.mMeTox.muTep.
HeMmeTauioB. Boxopoa. il | p peIIeToK
97 Ofmas xapaxTeprcTiKa 1118 SO METOLIHTED TICXD, psin DO, MozeNy KpUCT
raJoreHoB. .18,mom. . . petieToK
28 T'anoreHkL U 1 COE/MHEHMA. .19, non.mMeTox.IuTEp. TabJ pacTBOPUMOCTH
29 [IpuMeHeHne rajoreHoB U X
COCIUHEHUIA. 1.20,pecypcsl HHTEpHETA 3JICKTPOHHAS TPE3CHTAIINS
30 Cepa, ee cBoiicTBa. 192 DecyPCLL HETEpHETa DIIEKTPOHHAsS IIPE3CHTALINS,
-£2,peCyp P cx"
Oxcunsl cepri(4) u (6) ,ux
. n.23, bl UHTEPHET JIEKTP. [IPE3CHTANsA
31 HOJ‘Iy‘feHI/IepH c(Bz)Hc(TB)a’ 23.pecype epuera e caenTa
CepHas KHUCIIOTa U €€ COJIH.
Tabn. pacTBOPUMOCTH,
32 1.23,pecypcsl HHTEpHETa
ANIEKTPOHHAS MPE3EHTALUS
IIpakTuyeckas padora Ned
Pemenue
IKCMEPUMEHTAJbHBIX 3a/1a4 WHCTPYKIUSI IO BHIMOJIHEHUIO
33 " MPaKTHKYM,C. 186 4 a6
no teme "loarpynna MPAKTUIECKON PabOTHI
kucjaopoaa". UHcTpyKTam
no Th.
A30T 1 ero cBoiicTBa .
34 1.24,pecypcsl unTepHera | [ICX0D, anekTpoHHas mpe3eHTaIus
AMMMaK U €T0 CBOWCTBA. m2 1.METO/I. TUTEP-
35 aK | ero ceoucTsa 3,A0ILMETO/L.IIHTEP [ICXD, Tabi. paCTBOPUMOCTH,
pa 3JIEKTPOHHAS PE3EHTALUS
36 Conm aMmMOHHS. 1.26,7011. TUTEp-pa TICX?, Ta61 pACTBOPHMOCTH
Oxcumsl a3ora. .27, pecypcsl HUHTEpHETa
37 [ICXD, anekTpoHHas pe3eHTaHs
A30THast KUCJIOTA U €€ 1.27,pecypchl UHTEPHETA
38 cBOMCTBA 3JIEKTPOHHAS MTPE3CHTALIUS
Counr a30THOM KUCIIOTHI. .27, pecypcsl HUHTEpHETa
39 Konnexuus "MunepanbHbie
ynoopenus"
dochop . .28, pecypchl HHTEPHETA
40 [ICX9, anekTpoHHas pe3eHTaHs
Coennnenus gocgopa. 11.28,pecypcsl HHTEpHETA
41 Pocgop PECYP P Tabun. pacTBOpHUMOCTH
Yrnepoa. Ctpoenue aroma. 1.29,pecypcsl HHTEpHETa
42 [ICXD, anekTpoHHas pe3eHTaIHs
43 Oxcupsl yriepoja. 11.30,1011.METO1.JINTEP-

pa




IIpakTyeckass padora NeS
Pemenue
IKCIEPUMEHTAJIbHBIX 3a1a4

MpaKTUKyM,c.187

HUHCTPYKIUA IO BBIIIOJIHCHUIO

44 .
no teme "Iloarpynma asora MPaKTUIECKOH padOTHI
u yriaepoaa'. MHCTpyKTax
no Th.
Kapbonartsr .
45 nmon. Meton. Jlutep.
Kpemuuii. Konnekuusa uznaenuii u3 crexna,
46 m.31,pecypcsl HHTEpHETA KEPaMUKH, dJICKTPOHHAS
npe3eHTanus
CunukatHast
47 IIPOMBILLIEHHOCT .31,pecypchl UHTEpHETA
IIpakTuyeckas padora Ne6
48 "Tlony4enue, cobupanue u HDAKTHKYM UHCTPYKLUS 110 BBIIIOJHEHUIO
pacno3HaBaHue razon'. p Y MPaKTUIECKOH padOTHI
Hucrpykraxk no Th .
O6006mieHne n KapTOYKH C 3aJaHUSIMU IO TEME,
49 CUCTEMAaTH3alMs 3HAHUU I10 3aJJAYHUK [ICX?D, Tabn. pacTBOPUMOCTH, P
teme "Hemeranmsr". 20
50 KOHTpOJ‘II:'HaH pa6ora J‘f_)z TICXD, psix DO, Tabu.
not teme "Hemerasinr". PACTBOPHMOCTH
51 AHanu3 KOHTPOJILHON paboThI

Tema Ne3 Opzanuueckue sewgecmea (17 4)

IL1aHupyeMble pe3yabTAaThl: Y4Yauuecs J0JKHbI 3HATL/O0BLACHATS : OIpeacjICHUC OpFaHH‘IeCKOﬁ

XUMHHU; OTIININE OPraHunvICCKUX BEUIECTB OT HEOPIraHUICCKUX; OCHOBHBIC ITOJIOXKEHHUA TECOPHUU

nn

A.M.ByTriepoBa; mpUUWHEI MHOTOOOpA3Hs BEIIECTB; MOHATHS ""TOMOJIOTHYECKUH psia’,"HOMEHKIIaTypa',
"n3omepud"; onpeneneHus 1 BaXKHEHIINX MpeICTaBUTeNell OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB;
ocHoOBHBIE TIOHsTHA XUMUK BMC._YMeTh: nricaTh GOpMyIBl B CTPYKTYPHOM BHUJIE€ BaKHEHIITUX
MIpeICTaBUTENIEN OCHOBHBIX KJIACCOB OPraHNYECKUX COCUHEHHI; Ha3bIBATh UX; PEIIATh 331a4 U
YIPaKHEHHUS TI0 TEME; COCTABIISAThH M PEIaTh IETOYKY PEBPAlICHUI; aHATU3UPOBATh M 00001IaTh CBOH
3HaHUsI;, paboTaTh MO MHCTPYKIMH U HHAMBUIYAILHOMY 3aJ[aHUI0 SKCTIEPUMEHTAIBHO.

IIpenmeT oprannyeckoi
xumuu. CTpoeHue aTomMa

Habop mapocrepx«HeBbIX

52 n.32 MoJieneit, 00pa3ibl HEKOTOPBIX
yriepona. OpPTraHUYECKHUX BEIECTB
Axkansl. Meran, ero Ha6op mapocTepKHeBbIX
53 XUMHUICCKHC CBOMCTBA 1 m.33 MoJieJIei, 00pa3Ibl HEKOTOPHIX
[pUMCHCHHC. OpPTraHUYECKHX BEIECTB
A.HKVeHBI. XHUMHUYECKHE Ha6op MmapocTepkHEBbIX
54 CBOMCTBA STUJICHA. .34 MojieTIei, 06pa3Ibl HeKOTOPHIX
OpPTraHUYECKHX BEIECTB
AnkuHBL. XUMAYECKHE JIOI.METOA.JINTEP-PA, HaGop mapoctep>kHEeBbIX
55 CBOUCTBA 1 IIPUMCHEHHE 3a1a4HUK, PECYPCBI MoJeneit, 00pa3ibpl HEKOTOPBIX
WHTEpHETa OpPraHUYECKHUX BEIECTB
Howustie o cnupTax . Habop mapocrepx«HeBbIX
Mozenei, 00pa3Ibl HEKOTOPBIX
56 11.35,pecypcsl HHTEpHETA A > OBpasl P

OpPraHMYCCKUX BEHICCTB,
QJICKTPOHHAsA MPE3CHTALUA




ITousitue 00 ajJlpacruaax.

JIOTL.METO/I. TUTEP-pa,

Ha6op mapocrepxHeBbIX
MoJieJIeH, 00pa3ibl HEKOTOPBIX

57 3aJJaYHHK, PECYPCHI
OpPTaHUYECKUX BEIICCTB,
WHTEpHETA
AIICKTPOHHAS MTPE3CHTALIUS
OmHOOCHOBHBIE TIPEIeNbHBIC
58 KapOOHOBBIE KUCIIOTHI. 11.36,pecypchl HHTEpHETA JNEKTPOHHAS TIPE3CHTAIUS
59 [onsiTre 0 CIOXKHBIX dhUpax.
11.36,pecypchl HHTEpHETa
60 JKupsl. 11.37,pecypchsl HHTEpHETA 3JIEKTPOHHAS NIPE3CHTALUSA
61 [Nonsitue 06 aMuUHOKHCIOTAX. | M.38,101.METOI.JIUTEP-
pa
benkwu. 11.38,10T1.METO 1. T TEP-
62 pa ANEKTPOHHAS MPE3eHTALUS
63 YraeBoapl.
11.39,non.auTep-pa
[Tonumepsr. m4 L. METOLIHTED-
64 P 40,101 METOATHTED Komnekmnus miactMacc 4 BOJIOKOH
pa
O06001menne 3HAHUN TIO Ha6op mapoctep>kHEeBBIX
65 OpPTaHUYECKOW XVMHH. 3aJJAYHUK MOJIeJIel, KapTOUKH C 3aJaHISIMH
10 TeMe
KOHTPO‘T’(‘)‘M padora Ne3 pa3naToYHbBINA MaTepuai
66 1o Ter: praumyeckas KOHTPOJIBHOM paObOTHI IO
XHMMS . BapHaHTaM
67 AHanu3 KOHTPOJIBHOM
paboTHL
[IpakTuyeckas padora Ne7
"Pelienue
JIKCNMEPUMEHTAIBHBIX 32124
68 MPaKTUKyM

Ha pacno3HaBaHHe
OpraHnYecKHX BellecTB' .
HMucrpykrax no Th.
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