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MMOACHUTEJIbHASI 3ATIMCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOTO 0BIIEro 00pa3oBatms coCTABISHA HA OCHOBE
TpeOOBAHUHA K pe3ymbTaTaM OCBOCHMS OCHOBHOM 00pa3’oBaTennHON 1POIpaMMbl OCHOBHOFO
obwero obpazopanus, npeacrapieHublx B ®TOC 000, a rakmke Ha 0CHOBE dbenepanphoi
paboyeii mpOrpaMMbl BOCIUTAHHS U ¢ YYETOM KOHLENUMH [PENOIaRaHus VueBHOro npeamera
«XuMus» B 06pasopatesibHbIX Opranu3anuax Poccuiickoit Gesepaiiy.

[lporpaMma mo xuMHH 1aér npeictaBiende o HeNsX. oOmeH crpatcrun 00ydueHus,
BOCMUTAHHA W Ppa3sBUTHA OOYYalOIMXCA CpeicTBaMu yueOHOrO IpeaMeTa. YCTaHaBIMBaeT
00s3aTeNbHOE MPEMETHOS COACPXKAHUE, [IPEIYCMATPHBACT PACTIPCACICHUE Cro 110 KJIAccaM
CTPYKTYPHPOBAHHE 110 pa3jie]iaM ¥ TEMaM MpPOTrpaMMBbl 110 XUMHKH, ONpPeIesisgeT KOJIHUSCTREHHbIE
H KaueCTBEHHBIE XapaKTEPUCTHKHM COIEPKAHHSA, PEKOMEHAYEMVI)  110CIICA0BATEIbBHOCTD
H3YYCHHS XUMUH C YYETOM MEKMPEJIMETHBIX W BHYTPHIIPEAMETHBIX CBS3eii. TOMHKH y4eBHOro
Iponecca, BO3paCcTHBIX 0COOCHHOCTEH 00YUAIOIINXCS, ONPEAC ISCT BOZMOKHOCTH IPeIMeTa sl
peami3auuu TpeOOBaHUH K Pe3ylbTaTaM OCBOEHHsI OCHOBHOMH 00Pa3oBaTeILHOl [POTPaMMBbI Ha
YPOBHE OCHOBHOrO 0011ero o0pa3oBanus, a TaKkxke TpeGOBaHNIf K pesynbTaram o0yueHHS XUMHH
Ha YpOBHC LEJEH H3yYeHHS npeaMeTa W OCHOBHBIX BHIOB yHeOHO-TO3IHABATEILRHOH
JATENBHOCTH 00YYaloIIErocs [0 OCBOCHHUIO YIEOHOTO CONEpHaHHs.

3HaHKE XMMHH CITY>KHT OCHOBOM Tt GOPMUPOBAHHS MU DPOBO3IPEHNS o0yvaiouerocs, ero
NpEACTaBICHUI O MATEPUATIBEHOM €AMHCTBE MUPA, BKHYIO POJI6 UIPAOT OPMUPYCMbIC XUMUEH
TIPEACTABJICHUS O B3aUMOIPEBPAILICHHUSIX SHEPIUHM U 00 DBOJIIOLHH BEIECTB B [IPUPOJIE. O NyTSX
PemeHHA Tn00albHBIX NPO0JEM YCTOHUMBOTO PasBHTHsA UCIOBCUCCTBA —  CHIPHEBOH,
IHEPreTHYUCCKOM, MHIIEBOH M IKOIOrHUecKoi 6e30MacHOCTH, PoBIieM 3IParRo0XPAHCHHU.

H3yuenne xumun:

CIIOCOOCTBYET ~pPEaTH3alMM  BO3MOXKHOCTEH JUIl  CaMOpa3BUTHA ¥ (hOPMUPOBAHMS
KyJIbTYPbI THYHOCTH, €€ 00uiel 1 QYHKUHOHAIBHON MPaMOTHOCTH,

BHOCHT BKJIaJl B QOPMHPOBAHHE MBIIUICHUS M TBOPUECKHX CHOCOOHOCTEH 0GYUAIOMMXCS.
HAaBBIKOB ~ MX  CAMOCTOSITE/IbHOM — y4eOHOH — AeSTeNbHOCTH.  HKCHCPUMENTAILHBIX  H
HCCICIOBATEIbCKUX YMEHHH, HEOOXOAHMMBIX Kak B HOBCEANEBHOW SKH3HM. Tak W B
NpoMeCcCHOHATBHON ACATEILHOCTH;

3HAKOMHMT CO CTENM(HUKOH HAyYHOrO MbILLIEHHUS, 34KJA/ILIBACT OCHOBBI TETOCTHOTO
B3IJIS/1a HA €IMHCTBO IIPHPO/IbI H YEJIOBEKA, SIBISETCS OTBETCTBCHHBIM 3TalloM 8 OpMUPOBAHNH
€CTECTBCHHO--HAYYHOU IPAMOTHOCTH 00y4aromuxcs:

CIOCOOCTBYET (POPMHPOBAHHIO TEHHOCTHOIO OTHOWICHHS K ECTECTBEHHO--HAYIHBIM
3HAHWAM, K MPHPOJE, K YeJIOBEKY, BHOCHT CBOH BKIaJ B JKOTOrmyeckoe o0pazoBaHHE
obyyvalonmmxcs.

JlanHbie HarpaeieHus B OOY4YeHHH XHMHH OOecrieumBaiores creun(Bukoil CouepikaHus
Y4eOHOro mnpeamera, KOTOPBIA SBISETCS [EAArOrHYECKl Al THpOBANHEM  OTPAKECHHEM
0a30BOH HAYKM XHMHH Ha OLPCIACIEHHOM TANe €€ PasBHTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOro 06iuero o0pazoBaius OPHEHTHPOBAH HA OCBOCHHUE
00y4aloMHMHCA CHCTEMbI IEPBOHAYANBLHLIX MOHATHH XHMHI, OCHOR HEOPIraHHYECKOH XUMHH U
HEKOTOPbIX OTAC/IbHBIX 3HAYHMBIX MOHATHHA OPIaHUYECKOM XUMHH.

Crpykrypa cozmepxaHus IPOrpaMMbl 10 XHMHH cOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noxxoja K e€ usyueHuro. ColepkaHue CKIIQIBIBACTCS M3 CHUCTEMbL! [OHSTHIT O XHMHYECKOM
IEMCHTE W BEIIECTBE U CHCTEMbI MOHATHH © XHMHYECKOH peaximn. U0 1M CHCTEMBI



CTPYKTYPHO OpraHW30BaHbl 110 HPHHLMIY TOCIEIOBATE/ILHOIO DA3BHTHI 3HAMHI HA OCHOBE
TCOPETHYECKHX MPECTaBNEHHH Pa3HOIO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBOZHAHUS

— Ilepnonmueckoro 3akona [|. M. Menzeneesa Kak OCHOBHOTO 3aKOHA XHMUH

— YUCHHS O CTPOCHHH aTOMa U XUMHYECKOH CBSI3H;

— MPeJICTaBICHHI 00 3/IEKTPOJIMTHYECKOH TUCCOLMAIIAN BELIECTB B PACTBOPAX.

Teoperuueckre 3HaHMA paccMaTPHBAIOTCS HA OCHOBE JMIHUPHYECKH MOTVUCHHBIX M
OCMBICIICHHBIX (DaKTOB, pPa3sBUBAIOTCSA [OCISOBATENIBHO O1 OAHOIO YPOBHS K JIPYrOMY,
BBINOJIHSAS (GYHKIMH OOBSACHEHWS W NPOTHO3MPOBAHHA CBOWCTB. CTPOCHMS M BO3MOKHOCTEH
[PaKTHYECKOro IPHMEHEHHUS U MIOIYUEHHS U3YyYaeMbIX BELLECTE,

OcBoenre MporpaMMbl [0 XHMHH CHOCOOCTBYET (DOPMUPOBAHMIO HPCACTABICHHS O
XMMH4ECKOH COCTaBISIOIIEH HAayyHOH KapTHHBI MHpa B JIOPHKE €& CHCTEMHOI MpHpojbL,
LCHHOCTHOI'O OTHOINCHHUSA K HayYMHOMY 3HAHMIO M METO/1aM MORHAHUS B HayKe. M3yueHue XuMuu
MPOUCXOAMT € IPUBJICYCHHEM 3HAHUH W3 paHee M3VYCHHBLIX Y4eOHBIX [PE/IMETOR!
«OKkpy>xatolmit Mup», «buomorus. 5-7 kaaccel» U «Duznka. 7 knacey.

I1pn u3y4eHUH XUMUH TIPOMCXOIHT GOPMHUPOBAHUE 3HAHHMI OCHOB XHMHYCCKOH HAayKH KaK
00/1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHYECKOH 1SS TE ThHOCTH Ye/IOBEKA M KaK OHOI0
U3 KOMIIOHEHTOB MHPOBOW KYNBTYphl. 3ajada y4eOHOIo IpeiMera COCTOHT B hopMHPOBaHHH
CHCTEMBI XHMHYECKHX 3HAaHWH — BamHEHIHX (akToOB, MOHATHHA, 3aKOHOB W TCOPETHYECKHX
TNOJIOXKCHHH, [JIOCTYNIHBIX OOOOIEHHH MMPOBO33PEHYECKOIO XapakTepa. #3bika HayKH, B
NPHOOIEHHN K HAYYHBIM METOAaM [103HAHHUS ITPH M3YYEHHH BEILECTE U XMMHYCCKUX PCakLUid. B
GOpMHPOBAHMM M DA3BHTHH TO3HABATEIbHBIX YMEHMNH W WX NPHMCHCHHH B vueOHo-
N03HaBATENILHOH U y4COHO-MUCCIIE0BATENBCKOM e TEBHOCTI, OCBOCHHH 1IPABIII 0E3011aCHOT0
o0palleHus ¢ BEIIECTBAMH B NTOBCEIHEBHOH HKU3HH.

Ilpy u3ydyeHMH XMMHM Ha YPOBHE OCHOBHOTO OOLIEr0o 06PA30BAHMs BAKHOC 3HAYCHHE
npHoOpen Takue IeNH, KaK:

— (opMHPOBAHHE UHTEIUIEKTYAILHO PA3BHTONH JMYHOCTH, TOTOBOM K caMoo0pazoBaHuIo,
COTPYAHHYECTBY, CAMOCTOATENbHOMY TPHHATHIO pelieHUi. CrnocoGHOH ananTHpoBaThes K
OBICTPO MEHSIOIMMCS YCIIOBHSM KU3HH;

— HalpaB/IeHHOCTh OOYYEHHS Ha CUCTEMATHYeCKOe NpHOOIIeHHe o0VYalommxes K
CaMOCTOATEIbHOM ~ MO3HABATEJILHOH  JEATENbHOCTH,  HAYYHBIM  MCTOJaM  [O3HAHMS.
(GOpMHPYIOLTHM MOTHBANIKIO U Pa3BUTHE CIIOCOGHOCTEH K XHMHU:

— oDecneucHHe YCJIOBHH, CHOCOOCTBYIOIMX NPUOGPCTEHHIO OOYUAIOUIMMHCS OMBITA
pa3HOO0pasHOH NEeATeTHHOCTH, IO3HAHHSA U CAMONO3HANKS. KIIOUEBBIX HABBIKOB (KJOYCBBIX
KOMITETEHIHH ), MMCIOLIMX YHHBEPCAIBLHOE 3HAYCHHUE [UJIA PA3IHUHLIX BH/I0B e 1e]bHOCTH,

— opmupoBaHHe 001IEH PYHKUMOHANLHOH M eCTECTBEHHO-HAYUHON I'PAMOTHOCTH, B TOM
YHCTIe YMEHUH OOBSACHATL M ONEHMBATh SBICHHS OKPYKAIOLICIO MUpA, WCTONb3Ys 3HAHUA W
OIBIT, MOJYYEHHBIE NPH M3YYCHUH XHMMM, [PHUMEHATL WX TpH  pelieHur npodieM B
MOBCE/IHEBHOM KHM3HH U TPYJA0BOM JEATETLHOCTH;

— (popmupoBanue y obyuarommxcs TYMAHUCTHYECKHX OTHOUICHHN, MOHUMAaHMKA 1IEHHOCTH
XHMHYCCKUX 3HAHUH Ul BBIDAOOTKM SKONOTHHUECKH 11eiiccOu0pa3sHoro nosedelus B ObITy M
TPYLOBOH /IESTENBHOCTH B LEIAX COXPAHCHHS CBOETO 3/I0PORBS M OKPYKAKINESH [1PHPOJHOI
CpeabI;

- Pa3BUTHE MOTHBAIMHU K 00YUYEHHIO, CLIOCOOHOCTEN K CAMOKOHTPOJIO ¥ CAMOBOCITMTAHHIO
Ha OCHOBE YCBOCHHs OOIIEYENOBEYECKHX LCHHOCTEH, (OTOBHOCTH K OCO3BHAHHOMY BRIOOPY
1poduIIs U HANPaBIEHHOCTH JabHeiiero o0yuenus.



Obuiee 9HCn0 9acoB, OTBENEHHBIX [UIS M3YHCHUS XMMHUH HA YPOBHE OCHOBHOIO OBIIEro
obpa3zoBanusi, coctasisieT 136 yacon: B 8 knacce — 68 wacos (2 uaca & Henemo), B 9 knacce — 68
4acoB (2 yaca B HEMIEIIO).



COJAEP)KAHUE OBYYEHUSA

8 KJIACC

IlepBoHaua/ibHbIE XHMHYECKHE NOHATHS

Ilpeamer xummn. Posb XMMHM B XM3HH dYenoBeka. XuMus B CHCTeMe nayk. Tena u
BelecTBa. (PU3HYECKHE CBOMCTBA BemiecTB. ArperarHoe COCTOSHHe Bermects. llousTHe o
METO/1ax MO3HAHHA B XuMuM. YncTele BemmecTBa U emecu. Criocobbl pazaesenus cyeceii.

ATOMBI W MoONeKyTbl. XuMHYecKHe >aeMEHTH. CHMBOILI XAMHYCCKHUX 2JIEMCHTOB.
[IpocTeie u coKHBIE BEMECTBA. ATOMHO-MOIEKYTAPHOE yUCHHUE,

Xumuveckas Gopmyna. BaleHTHOCTE aTOMOB  XUMHHUECKMX  JICMCHTOB.  3aKOH
TIOCTOSHCTBA COCTaBa BeLeCcTB. OTHOCUTENbRAS aToMHasi Macca. OTHOCHTENbHAS MOTCKYAAPHAs
Macca. MaccoBast 1O XMMHUYECKOIO JIEMEHTA B COSTHHCHMMU.

KoimuectBo BemectBa. Mons. Momsipuas Macca. B3anMOoCBsS3h KOJTHYCCTBA, MACChl 1
4MCTIA CTPYKTYPHBIX €JMHUIL BeLIeCTBA. PacuéTel no hopMyiam XUMUUECKHX COEUHEHHIH.

DuU3HYECKHE W XHMHYECKHE SBICHHS. XUMHYECKas peakims W ef TPH3HAKH. 3aKoH
COXpaHEHHWs MacChl BeIIeCTB. XUMHYeCKHe ypaBHeHus. Kinaccuduxauus XuMHUECKHX peaKiuii
(coenrHeHus!, pa3IoKeHUs, 3aMEIEHHs, 0OMEeHa).

Xumuueckuii skcnepumenm:

3HAaKOMCTBO ¢ XMMHYECKOH MOCy/0H, npasuiaMi paboTel B naboparopuu u npuémamu
oOpauieHnst ¢ nabopaTOpHBIM 0GOPYIOBAHMEM, H3YHUCHHC M OlMCAHHE (du3udecKkux CBOHCTB
00pa3LOB HEOPraHHYECKHX BEIIECTB, HAaGMOACHHE GH3UUECKUX (TIIABICHIE BOCKA. TasiHUE b,
pacTHpaHKe caxapa B CTYIIKE, KUIIEHHE U KOHICHCALHA BO/bI) U XUMUUYSCKAN (rOpelHe CBeYH,
IPOKAJIMBAHKUE MEIHON MPOBOJIOKH, B3aUMOAECHCTBHE MENA ¢ KHCIOTOM) siB/icHMiL, HabIoIcHHE
H ONHCAaHUC TIPH3HAKOB TIPOTEKAHMs XMMMYCCKUX  peakuMil  (pasioenne caxapa,
B3aHMO/ICHCTBHE CEPHOM KHCIOTHI ¢ X7IOpuaoM Gapusi, pasioxkenne ruapokciaa meau (1) 1pH
HarpeBaHWH, B3aUMOJCHCTBHE Keje3a ¢ pacTBopoM coam meau (II), mayuenne cnocoGos
pa3jcieHuss CMeCeH: ¢ MOMOMBI MarHuta, (QUILTPOBAHWE, BbIAPHBAHHE, UCTHIUISLHA,
XpoMarorpagus, NpPOBENCHHE OYHCTKH TOBAPEHHOH CcoimM, HaO/OACHHE M ONHCAHHe
PEe3YJIBTATOB IPOBE/ICHHS OMNbITA, WIUIFOCTPHUPYIOILEIO 3aKOH COXpaHeHWs MACChl, CO3JIaHHE
MOJIeTeR MOJIEKYJI (LIapOCTEPIKHEBBIX ).

Baxxnelinmme npeacTaBuTe 1N HEOPI AHHYECKHY BEIICCTE

Bosnyx — cmech rasos. Cocras Bosayxa. Kuciopoa — siement u NPOCTOE BeleCTRO.
Haxoxzenue kucnopona B npupone, Gpusuyeckne n XHMUHECKITe CROHCTBA (peaKuui IOpeHus).
Oxcunbr.  Ilpumenenne xucnopona. CnocoGbl 101y Y€ KMCIIOpoa B aaboparopHd W
IPOMBILLTEHHOCTH. KpyroBopoT kuciopoia B mpupone. (308 — amiorponaas MoandHKaus
KHCIopoaa.

TermoBo# >ddekT XHMHUECKOH peakiMM, TEePMOXUMMUCCKHC YypaBHEHHs., HK30- H
SHIOTEPMUHYCCKHE peaknuu. Tomnweo: yrons M MeTaH. 3aips3leHHe BO3AyXa, YCHISHHE
apHUKOBOTO 3 deKTa, paspyuieHHe 030HOBOTO CIOS.

Bomopon — oanemenT W mpocroe BemiectBo. Haxoucienwe BOJIOPOA2 B TMPHPOJE.
(hu3MYIECKHe H XHMUHYCCKHE CBOHCTBA, [IPUMEHEHHE, CIIOCO0L! NOIyyekuns. KHCAoThl 1 COMH.

Mounsipablii 066EM ra3oB. PacuéTer 0 XMMUUECKMM YPaiieHHsIM.

dusuyeckne cpoiicTBa Boapl. Boma kak pactsopwreis. Pacrtsopsi HackiucHuble u
HEHACBILLCHHBIC PACTBOPHL. PacTBopmMocTh BelecTs B Boje. Maccopas 05 BelIECTsa B
pacTBope. XUMHYECKHE CBOMCTBA BOAbl. OCHOBaHMA. POe pacTEOPOB B LPUPOAC U B KH3HH



uejloBeKa. KpyroBopoT Bozabl B MpHUpo/e. 3arps3HeHue NpUpOAHLIX BOJIL OxpaHa ¥ 04UCTKA
MPHAPO/THBIX BOJIL.

Knaccupukanus HeopraHH4eckux coeuHeHHH. OKCHIbI. Knacendukarms okcupos:
coseobpasyionue (OCHOBHBIE, KUC/IOTHBIE, aM(OTEPHBIE) 1 HeconeoOpasytoune. Homenknarypa
OKCH/I0B. DU3HYECKHE H XMMHYECKHE CBOMCTBA OKCUIOB. I lo/yuenie OKCHIOR.

OcHoBanns. Knaccudukauuss OCHOBaHWH: MIETOMM H  HEPACTROPHMBIE OCHOBAHMWS,
HoMenknatypa ocHoBaumit. ®u3MYecKHE M XHMHYECKHE CBONCTBA OCHOBAHMIA [oayuenue
OCHOBaHHH.

Kucnorel. Knaccuduxarms kucinor. Homenknarypa kucnor. @usuueckue n XHMHYECKHE
CBOHCTBA KUCNOT. Psijt aktuBHOCTH MeTanos H. H. Bexerora. [loayuenue kucior.

Cosm. Homenknartypa conmeil. Ousuueckue H XHMHUYECKHE CROICTRA COJICiE. Honyuenue
coJie.

['eHeTHyecKas CBA3b MEXKITY KJIACCAMM HEOPIaHHYECKU X COeTHHCHMII.

Xumuueckuil Ixcnepumenm:

Ka4ECTBEHHOE OTPE/ENICHNE COACPXKAHHSA KHCIOPOAa B BO3LyXe, HOAYUeHHE, CoOOHpane,
pacno3HaBaHUE W HM3YYCHHE CBOMCTB KHCIOpOAA. HAO/OACHHE B3aUMOJIEHCTBUSI BEILIECTB ¢
KHCJIOPOZIOM M YCIIOBHS BOSHMKHOBCHHSI W IIPEKpAIEHHs IOPCHUS (1105Kapa). 03HAKOMIIEHHE C
obpaznamMi OKCHAOB M ONMHMCAHHE WX CBOMCTB, MOJIyueHMe. COOMpANHE, PACTIO3HABAHME M
H3YYEHHE CBOWMCTB BOJOpoAa (TOpeHHE), B3amMojelicTie Bogopoaa ¢ okcmaom mean (I1)
(BO3MOXKHO HCHOJIB30BAHHE BHACOMATEPHAIOR), HAOJIOAeHHE 06PA3IOB BEIECTB KONMMYECTROM
1 Moub, HccnenoBaHHE OCOGCHHOCTEH PACTBOPEHHS BEIECTE ¢ PA3IHUHOI] PACTBOPUMOCTBIO,
OPHTOTOBJICHHE PACTBOPOB C ONPEACICHHOM MAacCOBOH JONEH pPacTROPEHHOI0 BCIICCTBA,
B3aHMO/IEHCTBHE BOJBI C MeTA/UIaMHM (HATPHEM M KaibllMcM) (BO3MOKHO HCHOIL3OBAHHE
BH/ICOMATEPHAIIOB), MCCIIEIOBAHHE OOPA3LOB HEOPraHHUECKX BEIECTR PaziHuHbIX KIACCOB,
Hal/OAeHHE H3MEHEHHsSI OKPAacKM HHIMKATOPOB B PACiBOPAX KHCIOT M LIC10UCH, H3yueHue
B3aumozeiictBus okcuna Meau (II) ¢ pactsopom cepuoil KHCIOTBI, KHCIOT C METaljiaMH.
peakuni HEHTpalIW3allMM, M[OJYYCHHE HEPACTBOPUMBIX OCHOBAHHI. BBITCCHCHUE OJHONO
METAJIIa JPYIUM U3 PACTBOPA CONH, PEIICHHE IKCICPUMEHTAILHBIX 3a/1a4 1o Teme «BaxHeitmue
KJ1aCChl HEOPTaHHYECKHUX COCAMHEHHHY.

Ilepuoauueckmii 3axon u Ilepuoanueckas cuerema xummueckux dvementos I H.
Menneneesa. Ctpoenne aroMoB. XumMu9eckas cBsizh. ORHCIHTEILHO-BOCCTAHOBHTEILHBIC
[ETNT

[lepBble TIONBITKH KIACCHPUKANAM XHMHYSCKHX ICMCHTOB. [lonaTtHe o rpynmnax
CXOJIHBIX JICMEHTOB (IIENOYHBIE U INEIOHYHO3EMEILHLIE META LTl FATOTCH . HHEPTHBIC ra3bl).
DJIeMEHTHI, KOTOPbIC 00pa3yoT aM(OTEPHBIE OKCHITHI U [UAPOKCHIbL.

Ilepuoanyeckuit 3axon. IlepuogmMuecKkass CHCTEMA XUMWUECKHX 3ICMEHTOB . H.
Menneneera. Koportkonepuonnas u ATUHHONIEpUAOAHAA (HOPMbi [ IEPROANYESCKON CUCTEMBI
XUMHYCCKHX dneMeHToB JI. WM. Mengeneesa. [lepuoant s rpyiisi. Ousnucckuii  embica
LIOPSAZIKOBOTO HOMEPA, HOMEPOB MEPHOJIA M TPYTITILI 31EMEHTA.

Crpoenne aromom. CocraB atoMHblx sjep. Msoroms.  Juewrpoust.  CTpocHue
JIEKTPOHHBIX 000JI04EK aTOMOB MEPBLIX 20 XUMHYECKHX 31¢MEHTOB | IepHOIHYECKOH CHCTEMBI
Jl. WU. MenneneeBa. XapakTepuctuka XHMHMUYECKOTO SNEMCHTA N0 €10  HOJOKCHHIO B
ITepronnyueckoii cucreme [ U. Menieneera.

3aKOHOMEPHOCTH M3MEHEHHS PAHYCa ATOMOB XMMHUECKHX SIEMCHTOR. METALIMUCCKHX 1
HEMETANNIMYECKHX CBOMCTB I10 IPYNITaM W NepuoIam.



3navenue Iepuommyeckoro 3akona u Ilepuomueckoil CHCTEMBI XHMHYECKHX 3JIeMCHTOB
Ut pa3sBUTHs HAYKW W npakTHky. JI. M. Menzenees — yuénurii u rpaxianny.

Xumuyeckas  CBS3b. Kopanentnas  (nossipuas u HENonsApHas)  CRs3b.
DNIEKTPOOTPHIATETEHOCTE XUMHYECKKX 31eMeHTOB. Monas ceain.

Cremenb  okucnenus. OKHCIHTENBHO--BOCCTAHOBUTC/BHBIE  peakimn.  llporeccs
OKHCIIEHHS U BOCCTAHOBIICHHS. OKHCIUTEIH U BOCCTAHOBUTEITH.

Xumuueckuit sxcnepumenm:

u3y4eHHe O0pasLoB BELIECTB METATIOB M HEMETALIOB, B3aUMOCHCTBHE THIPOKCHIA
LMHKA C PaCTBOPaMH KHCIOT H IMIEIOYCH, MMPOBEAEHHE OMBITOB, WILTIOCTPAPYIOUIMX HPUMEPDI
OKHCJTMTE/IbHO-BOCCTAHOBHTENIBHBIX PEAKLMH (TOPEHUE, PEAKLIMM PA3IOKEHHSA. COE/TMHEHHS ).

Mexcnpeomemusie cesnszu

Peanusaumsi MEXIpeIMETHBIX CBS3eH MPH M3yueHHH XHMAH B 8 K1acce OCYINECTBISCTCS
Uepe3 HCMOJB30BAHME KakK OOLMX €CTeCTBEHHO--Hay4YHbix TOHATUI., TaKk W [IOHSTHIL,
ABJIAIOMIAXCSA CHCTEMHBIMM TS OT/IENBHBIX IPEAMETOB €CTCCTBEHHO--HAYUHOTO [IMKA.

OOGume ecTecTBeHHO--HAYUHbIC MOHATHS: HAYUHBH (AKT. [HIIOTE3a. TCOPHS. 3aKOH,
ananus,  CHHTEe3,  KIACCHQUKAUMS,  MEPHOAMYHOCTL,  HAGHIONEHHE,  IKCIIEPHMEHT,
MO/IeJIHPOBaHHE, U3MEPCHHE, MOJE b, ABJICHHE.

Qu3uka: MaTepus, AaToM, OICKTPOH, IPOTOH, HEHTPON. HOH. HYKIHA. H30TOIbL
PAJIHOAKTHBHOCTB, MOJICKYJIA, JJEKTPUUYECKHH 3apsijl, BCLICCIBO. TEJ0. OOLEM. arperaTHoe
COCTOSIHMC BELIECTBA, ra3, (U3MYECKUE BEIMUMHbLI, €IHHHI(LI H3IMEPEHHS, KOCMOC. IUIAHCTEI,
3B€37161, Connite.

buonorus: porocunTes, npxanue, Guochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaibL, T[OPHBLIC 1OPO/bL  [HOJE3HBIE
MCKOIAEMbIE, TOTLITHRO, BOIHBIE PECYPCHI.



IJIAHUPYEMBIE PE3VYJIbTATHBI OCBOEHUS MPOFPAMMbBI 1O XUMWU HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAH M

JIMYHOCTHBIE PE3YJIbTATHI

JIH4HOCTHBIE pE3yNbTaTEl OCBOGHHS HPOIPAMMLI OCHORHOTO 00U©I0  00pazoBaius
JOCTUTAIOTCA B XOJ€ 00YUYCHHS XHMHHK B €IHHCTRE yueOHOH 1 BOCIHTATENLHOI 1e4Te TLHOCTH B
COOTBCTCTBHH €  TPaJHIHMOHHBIMM  DOCCHHCKMMH  CONHOKYIBTYPHBIMM ¥ IVXOBHO-
HPAaBCTBEHHbIMM LCHHOCTAMH, MPHHATHIME B OOLICCTBE (pdBniaMu # HOPMAME TOBSICHUS |
CIIOCOOCTBYIOT MpOIIeccaM CAMOMO3HAH S, CAMOPA3IBATHA ¥ COMATH3ALAN 00YYAIOIIUXCH.

JIMYHOCTHBIE PE3YNBTATHI OTPAKAKT TI'OTOBHOCTL OOVUAIOMIMXCS PYKOBOIACTBOBATHCS
CUCTEMOH TIO3HTHBHBIX HEHHOCTHBIX OpIIEHTaIIHﬁ H pactiMpeHME OllbliTa JEATCILHOCTH 1A eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHYECKOro BOCHHTAHMNS:

HEHHOCTHOI'O OTHOINNEHHA K OTCHCCTBCHHOMY KYJILTYPHOMY, HCTOOHUHECKOMY H HAYYHOMY
HAcJIEMHUI0, TMOHHMAaHHA 3HAYECHHUS XHMUWUECKOH HAYKH B WH3HH COBPCMCHHOI'O UGU_lCCTBﬂ.
CIIOCOOHOCTH BIIQJETh NOCTOBEPHOH MHDOPMALMENR O NEpeiuBbiX NOCTHKSHHAX H OTKPBITHSX
MHPOBOH M OTEYECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBLIX 3HaHANX 00 YCTpOHCTBE
MHpa 1 00L1ecTBa;

2) rpa’kIaHCKOr0 BOCIIMTAHNA:

[PC/ACTaBICHHSA O COLMAIBHBIX HOPMAX MW MPABMIIAX MEKIHYHOCTHLIX OTHOLCHUH B
KOJIIEKTHBE, KOMMYHUKATUBHOH KOMIIETCHTHOCTH ofdulecTsenno O30,
y4€OHO-HCCIIENIOBATENBCKOM, TBOPYECKOH W JPYIMX Bujax JesSTeibHOCIH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM NEATENBHOCTH [IPK BBITOAHCH M v ueGHIX, TO31aBATC LB 30a4,
BBUIOTHEHHH XWUMHYECKHX OKCIHEPHUMEHTOB, CO3J@HMN YHeOHbIX 1POCKIOB, CIPeMICHHS K
B3aMMOMOHHMAHHUIO H B3AHMOIIOMOIIM B TIpoliecce ITOH yucOHOH JIesTeNLEOCTH. FOTOBNOCTH
OLICHHBATL CBOE MOBEACHHE M IIOCTYIKH CBOHX TOBH}NIIIE:?ﬁ C TMO3HHHW HpaBCTBCHHBIX H
PaBOBBIX HOPM C YYETOM OCO3HAHHSA TOCIEACTBHH HOCTYIIKOE:

3) HEeHHOCTH HAYYHOTO NO3HAHHKS:

MHPOBO33DCHYECKHE  TPEACTaBICHHS O  BELCUIHC W XHMWYCCKOH  pPeakilum.
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3sBHTHA HAVKI! H COCTAB/LIOUAC OCHOBY LISt
NMOHMMaHUsl  CYUIHOCTH  HAYYHOH  KapTUHBL  Mupa.  LpelcTaBienns 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHS IPUPO/bl, B3AUMOCBA3AX HCIOBCKE ¢ HPHPOIHON CPCIOH. O PO
XHMHHU B MIO3HAHUH ITHX 3aKOHOMEPHOCTE:

TI0O3HaBATCIIbHBIE MOTHBBEIL, HanpaeJeHHLIE Ha HOMYHYCHHC HOBbIX SHAHUE 110 XHMHUH,
HEOOXOAMMBIE /11 OOBACHEHMS HAO/IONACMBIX OPOUECCOR W SBICHHIL. [10IHABATEIBHOMN.
HH(OPMAMOHHOH H YHTATENILCKOR KyILTYPBI, B TOM HHCIC HiuBBIKOB CAMOC FOS €/ bHOI paGoTHI
C yucOHbIMM TEKCTAMH, CNPABOYHON IMTEPATVDOIi. JOCTYTHAIMH TEXHHYCTKINME CPE/ICTRAMH
HH(POPMAITHOHHBIX TEXHOJIOIHA;

HHTCPCC K Oﬁy‘iCHHl'O W NMO3HAHHUIO, flI'OGO'SHLl'l't‘.'Ih!-iﬂ(."s",., FOTOBHOCTH W CHIOCOOHOCTh K
caM000pa30BaHMIO, NPOCKTHOM M HCCIET0BATETLCKON 105 Te 1LHOCTH, K ocozHaniomy BeIOOpY
HanpaBjICHHOCTH U YPOBHA OOYYCHHS B d/IbHCHLICM

4) popMupoBaHUN KYJILTYPbI 310POBLA "

OCO3HAHME LEHHOCTH O KU3HHM, OTBCICTBEHHOIO OTHOMEHUS K CROSMY  3/10POBBIO,
YCTAaHOBKH Ha 30POBBIA 00pa3s MKH3HH, OCOSHAHMC (OCACICIBHIL M HEHPHATHE BPEIHBIX
NPHBBIYCK (YIIOTPEONEHHS ANKOIOJsl, HAPKOTHKOB. KVPEHH# ). HEOOXOIMMOCTH COOIIOCHHS



NpaBH/l O€30NIaCHOCTH HPH OOPAIIEHHN C XUMUUECKUMH BelCCTRAMH B OBITY M peansHON
JKU3HH,

5) TpyaoBoro Bocnuranns:

HHTEPEC K MPAKTUUECKOMY H3YYECHHIO Tipodeccuii u Tpy.aa pasiiutaHoro POIA. VBAMKEHHME K
TPydy M pesyibTaTaM TPYIOBOH ACATENbHOCTH. B TOM UHCIC HA OCHOBC LPHMEHEHUS
MPEIMETHBIX 3HAHWH 1O XHMHH, OCO3HAHHBIL BLIOOD  WHAMBHIYATHHOM TPACKTOPHH
IIPOJODKEHUs] 00pa30BaHUs € Y4ETOM JIHYHOCTHLIX MHTEPCCOB M CHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHELHO HPOPECCHONATEHON ACHTCABHOCTH H
Pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTE aIanTHPORATHCA B 1POBECCHONATBION cpejie;

6) IKOIOrHYIECKOro BOCTIHTAHMS:

9KOJIOTHYECKH 1IEIECO00Pa3HOe OTHOIIEHNHE K MPHPOC Kak HCTOUHMKY JKI3HH Aa 3emIre,
OCHOBe ¢ CYUICCTBOBAHHSA, MOHHMAHHC 1IEHHOCTH 3A0POBOFD M Oe30macHo 0 \'!G]’)il'Sil ACH3HH,
OTBETCTBEHHOE OTHOWICHME K COOCTBEHHOMY (MH3UUCCKOMY M HCHXHYCCKOMY 3JIOPOBBIO,
OCO3HAHHE LIEHHOCTH COOMIOACHMS MPaBHi OC30MACHOT0 TOBES (CHHS TP padOTE ¢ BELIECTBAMH,
4 TAKIKE€ B CHTYyalUsIX, YTPOXKAIOLIHX 3I0POBRIO M K H3HH THOACH

CHOCOGHOCTH TPHUMEHATH 3HaAHM, I10.1y4daeMbIe Npyd H3YYSHWUM XHUMHH. U pCUICHU
3anad, CBA3aHHBIX € OKPYXKAIOLIEH IPUPOIHOI CPEeToit. Ul HOBBILICHUS YPOBHS YKOMOTHISCKON
KYJIbTYPbl, OCO3HAHUSA TIODANBHOTO XapaKiepa 3KOJ0MHUECK iy 1podieM i HVICH HX PEUICHHA
HOCPEICTBOM MCTOJIOB XHUMHH, 3KOJOIHUYSCKOID MbLILIICHWA. YMCHHY PYKOBOACTBOBATRHCH HM B
MO3HABATE/IbHOM, KOMMYHHKATHBHOM U COLMA 1LHOM 11panTiine.

METAIIPEAMETHBIE PE3Y.IbTAT bl

B coctaBe MmetampenMeTHBIX PE3YJIbTATOB BLIACIANKI{ 3HAMHMBIC LISt (POPMUPOBAHUS
MHPOBO33peHHst OOLUEHAYYHBIE TOHATHS (3aKOH, TCOPUs, [PHILIMI. THIIOTE3A. (ak1, cucrema,
IPOLECC, IKCTIEPUMEHT H JAPYTOE.), KOTOPBIE HCTIONBLIYIOTCH & ECTECTBCHHO-HAVUHBLIX VueOHbIX
MPEIMETAX U MO3BOJIAIOT HA OCHOBE 3HAHWH K3 ATHX npeiMeion DOPMHPOBITE HIPETICTARICHHE O
LEJOCTHOH HAYYHOM KapTHHE MHpA, M YHUBEPCAILHBIE yueOithie JCHCTBMS (1103HABATCIbHBIC,
KOMMYHHKaTHBHbIC, PEryJIATHBHEIE), KOTOpbie oGecneuniak:t GOPMUPOBAHNE TOTOBHOCTH K
CaMOCTOATC/IBHOMY MIAHMUPOBAHUIO W OCYLLECT BICHHTO YHeOHOH AeqTe TLHOCTH .

[lo3HaBaTe/IbHbIE YHHBEPCANBHBIE VHeOHBIC (eHCTBIN

basoBsie slornueckue aeiicrBus:

YMEHHA HCIIOIB30BAThH ]'[pHéMBl JTOTHYHECKOrQ MbllLLICHHS iPpH OCBOCTIHH THAHHEA!
PACKpBIBATE CMBICIT  XHMHYECKHX HHOHSTHI (BbIACTHTE HX XAPAR 1CDH pIC HOH3HAKH,
YCTaHaBJIWBATL B3AUMOCBA3b C JAPYTHUME MOHNTHAMM ), HCHOILESOBATEL TIOAS TS Ui OO BICHCHHS
OTHENBHBIX (AKTOB M SBICHHH, BBIOMPATH OCHOBAHIS i KDHUTCPHIL L1 KAACCH PUKALHH
XHUMHYCCKUX BCIICCTB H XHMHYECKHX PEAKIMHE, YCTAHAB/IMBATL TIPHYMHHO-CIC/ICTREHHBIE CBA3H
MEX/ly OOBEKTAMH M3YYCHHUSL, CTPOUTH JTOTHUCCKHE PACCY AL H i3] (MHJIYKTHBHbIE, T€TYKTUBHEIE,
10 aHAJIOTUH ), JIEJIATh BBIBO/IbI M 3aKIHOUCHHS:

YMEHHE NPUMCHATE B NPOLECCE TTO3HAHNS HOHATHA (IDCIMETHBIE W METAIPe/IMETHEIE),
CHMBO/IHYCCKHE (3Haxoame) MOJICITH, WCIICJiE3YEembIE B XHMHMK, Npcobpa3ossiBars HIHPOKO
NPUMCHAEMBIE B XHMHH MOIEJIBHBIC IPEACTABICHHA — XMMEUCCKHE 3HAK (CHMBOJL YIEMeHTA),
XUMHYeCKas (OpMyJa M YpPaBHEHHE XHMUICCKOH peartidii  — 1pH  pCLiCHUN  yueOHO-
NIO3HABATENIBHBIX  3a4a4, C YY€TOM O3THUX  MOICIbHLIX  HPCHCTABICHHA  BLISRIATL W
XapaKTEepH30BaATE CYWIECTBEHHBIE TPHU3HAKY W3ZVUaChbin GO Lerron NHMBHCCKHX BCUIECTR H
XHMHYECCKHX peaxunii, BbIIB/ATE OGIJ.IHC 3AKOHOMEPHOCTH. HPDHYHMHHO-CICICTHEHHDIC CBA3ZH H
TIPOTHBOPEYUS B H3YYAEMBIX MPOLIECCAX i SB. i HKAA.

basoBble HecstetoBaTeAbCKHE ASHCTRIG!



YMEHHE MCTIONIL30BaTh MOCTABICHHDBIC BONPOCHI B KaHCCTBE HUHCTPYMEHTA MO3HAHHS, a
TAKXE B Ka4YeCTBE OCHOBBI s (OPMMPOBAHKS THIIOTERLI 1O TIPOBCDKE  HPas.ILHOCTH
BBICKA3bIBACMBIX CYKICHHIH;

MPHOOPETEHHE OMNBITA 1O ILIAHMPOBAHHID. OPTafu3aiiid # HPOBCIACHHIO VUEHHUECKHX
SKCIHCPHMCHTOB, YMCHHE Haﬁmo;[a'n:. 34 XOA0M HpoLeccda. caMOCTOITENBHO HPOrHOSHPOBATL Cro
pe3yabTatr, GopMynHpoBaTh OGOOLIEHHS W BHIBOLI 10 PCVILIATAM NDOBCAEHHOIO ONBITAL
UCCIICAOBAHUSA, COCTABIATE OTUYET O MPOienanHOM pabore.

Pabora ¢ nundopmanueii:

yM€HHE BHIOMPATh, AHAIM3HPOBATL U UH IEPIPETUPOBATL HHHOPMALIAO PABIYHEIN BUJIOB
" (bOpM NpEaCTaB/ICHHA, TMOJYYAEMYTO W3 PA3HBIX MCTOUYLHKGE | HAYHHO-NONY/IApHAS THTEparTypa
XUMHYECKOTO COJACPXKAHHA, CHPABOYHLIC 1OCOOHA. peeypehi bliepreral.  Kpu THYECKH
OLICHHBATh IPOTHBOPEYHBYIO H HEJIOCTOREPHY 10 HHOPMAL LI

YMEHHE MPHMCHATH PA3IMYHBIC METOLI A 3aliPOCH! IPH HORCKE U 0100pe niH(OPMALIMH H
COOTBETCTBYIOIUMX JAHHBIX, HEOOXOMUMBIX /1151 BBIIOIHCHHS VUeDHBIX W O3HaBaTe IbHbIX 3a71a4
ONPENCIEHHOTO THIMA, HPUOOPETEHHE ONbITA B 00JaCTH MCNONB3OBAHMS HHGOPMALIHOHHO-
KOMMYHHUKATHBHBIX TEXHONOTHM, OBNAZCHHE KV/ILTYPOU Gl HEHOIO HCTIOMLI0BAHNS Pas3/IMIHbIX
NOUCKOBBIX CHCTEM, CaAMOCTOATENbHO EBLIOHPAIL  ONTUMATEHAVIO  (hOpMY  LPCACTABIICHUS
WHYOPMALMA M HJUTIOCTPHPOBATD PELIACMEBIE 3aatii HEC [0 MLIME CXEMAMIL, JTHATPAMMAMH,
APYTHMH popMaMi rpaduKd U MX KOMOMHALLHAME;

YMEHHE HCIONB30BaTh M AHAIM3HPOBHIL B [polecis y4eOHON W HCCHE/A0BATE ThCKOH
JACATENIBHOCTH HHdJOpMaHH}O O BJIMAHHH NPOMBIILICHROUTH, CCIbCKOI0 X03iiCI8a 1 tpaHciopra
Ha COCTOSIHHE OKPYIKAKOIIEH IIPHPOAHOH Cpe/iLi.

KommyHHKAaTHBHBIE YHHBEPCAibHbIC |y aelanie 1000 siisi:

YMEHHS 3aJaBaTh BONPOCHI (B XOUe 1HATOTA # (117M) JHCAYCCHK) 1O CYILCCTBY
obcyxnaemolt  Tembl, (OPMYJIMPOBATE CRON (PEANOKCHHN  OTHOCHTC IbHO  BblITOIHCHHS
NPEeAIOKEHHON 3a/1a4H;

YMEHHUA NIPECTABIATH MNOJYHYEHHbBIC PEIVABTAT LI NO3HA BaTENbHOH JCHTCILHOCTH 1 VCTHBIX
H NHUCBMEHHLIX TEKCTax. MJaesarTh NPE3CHTALHKD  PC3VILTIUI0B  BRITTOJHCHHA  XHMHYECKOI'0
IKCnepuMeHTa (J1abopaTropHOro ombITa. HaGOPATOPHON Pabo el N0 HECTCI0BANNIG CBOHCTB
BCLICCTB, y4eOHOTO MpoekTa);

ymeHHs y4yeOHoro COTPYAHHYECTBA CO CHBEPCTHUKAMD « COBMCUTHON UO3HABATCIALHOH H
HCCIICNI0BATENECKOM NEATENBHOCTH MPH PEIUCHUN BOZHUKAIOITIHX Apodiey na ocuose yuéra
00IMMX HHTEPECOB W COrIACOBAHMS NO3MIHH (00CYKICHIS. OGMCH MHCHHSMHU. «MO3IOBBIE
LWITYPMBI», KOOPAHHALMA COBMECTHBIX JCHCTRIHMA, OTIDSIEIICHHe KPHTEPHER 110 OICHKC KadecTsa
BBINOJIHCHHON pabOThl ¥ ApyTHE).

Pery1siTHBHBIE YHHBEPCANBHBIC VYeOHbIe 1eiie (BT

YMEHHE CaMOCTOSATENBHO ONPEAEC/ISTh LSIN ACATEClibHOCTH, IaHIPORAThL, OCYIISC IBIATS,
KOHTPOJIHPOBAaTh W MNPH HEOOXOAMMOCTH KOPPSKTHPORBATL CROM ICHTCIREOCTE, BbIOHPATH
Hanbonee 3QQeKkTHBHBIE CMOCOOBI  peiiicHus  vach
CaMOCTOATENIBHO COCTABJIATh HJIH KOPPCKIHPOBATH MPEUIOACHILIA a1ropa v JcHCTRHH TIPU
BBLIMTIOIHEHHH 3aJaHMH C YYETOM TMONYHeHHS HOBBIN sdundil 00 M3viacMuix OOLCKiaX —
BEIIECTBAX W peaKIWgX, OIIEHUBATL COOTBCICTEHE TMOAYHEHHGTO PE3VIILTATA IEARITEHAOH TeTH.
YMEHHE HCHI0/Ib30BATh M AHAIH3HPOBAT L KOHTCAC T, HPC/i iar aMbIC B VCIIOBHN «a1ditHi,

NPEAMETHBIE PE3VJIBTATGI

B cocraBe npenMeTHBIX Pe3VABIATOBR 110 OCHOCHHIO OOH3LIENHHOI0 COICpIRaHNY,
YCTAHOBJICHHOTO jAaHHOM eaepanbroii  paGouedd  (porpuavMOL.  BBLACIHION  OCBOCHHBIE

IX 153 HOSHASATCHLHDIX ajia4.




O0y4AIOUWMMHCA HAyYHBIC 3HAHMs, YMEHHS W CrOCODL  (eicTRuil, cnenuduueckue  ans
MpeMeTHOH o0nactu «XHUMHS», BHALI JESTCALHOCTH 110 MOAYYEHHIO HOBOIO 3HaHUsl, €ero
MHTEPIPETALHH, MPEOOPA3OBAHKIO H IIPHMCHENHIO B DAY 1Y bIX VUCOHBIX ¥ HOBBIX CHTYaIIHAX.
K koHuy oOyueHus B 8 kmacce mpe/MeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE [OJDKHBI
OTpakaTh CHOPMHPOBAHHOCTH Y 00YUAIONIAXCH YMECH T
® PacKpbIBaTbk CMBICT OCHOBHBIX XHMHUYCCKUX MOMMTHI: ATOM. MOTEKY 12 XUMUUCCKHH
JIEMEHT, MPOCTOE BELICCTBO, CHOKHOEC BEIUCCTBO.  CMECL  (0AHOpOIHAS |
HEOL[HOpO)J;HaH), BJICHTHOCTh, OTHOCHTC/ILIAA dl1OMHAA M MOJISKVISpHas  Maced,
KOJIHYECTBO BCLUCCTBA, MOJb. MOJApHAsT Macca. MacCoBdd [10J8  XHMUYECKOro
IEMEHTA B COCAMHEHHH, MOIPHbLIH O0LEM. CKCHI. KHCIOTA. OCHOBAHME. COJlb,
SIEKTPOOTPHUIATEILHOCTD, CTENEHL OKHCIICHUS . XKL UCCKAs peaKiiig. KraccupuKag
PCaKLHH: PeaKIuu COCAUHEHUS, PEaK UMM PA3I0KEITHA, PEAKIHU 3aMEIICHNS, PCaKIlHU
0OMeHa, 3K30- H IHAOTEPMHYECKHE PCakiini, 1eiiosol sQQeKT Peakinin, s/ o aroMa,
JIEKTPOHHBIA CIIOH aToMma, aioMHasi OPOMT&lb. DAIMVE aTOMA. XUMUUCCKAH CBSI3h,
NONAPHAsE H HENOJIApHAA KOBATEHTHAS CBsi3b, HUHHAS CBA3L. HOH. KArHOH. aiMOH,
PacTBOP, MaccoBast A0S BELLCCTBA (HIPOUEHTHAH KOHTIEHTPAIHA) B DAC T BOPC:
® HIUTFOCTPUPOBATh B3aUMOCBA3L OCHOBHBIX XUMUYECKUX [OHSTHH W IDUMEHSTL OTH
IOHATHS [IPH ONMMHCAHWHA BELIECTR ¢ MX 1IPCBPALIEH U
® UCIIO/IP30BATE XHMHHYECKYI0 CHMBOIIMKY Ul cocraniienis  GopyMyvi  Beliects M
YPaBHEHHH XUMHUCCKUX peaKiiuii;
®OMPEACHATh BAJICHTHOCTb ATOMOB DIEMEHTOR B OUHAPHBIN COCIHHEHHAX. CTENeHb
OKHC/ICHHS JNIEMEHTOB B OMHAPHLIX COCTHACHHNSY. NPHHAUICKHOCTL BCHICCTB K
ONpPEeACACHHOMY KJIAcCy COeNMHEHWH [0  (QOPMVV.IAM, BIJL NAMIYRCKOH CBS3H
(KOBaJIEHTHAS W HOHHAS) B HCOPIAHMHECKAY COCTH I HTIAN
® packpbiBaTh cMbIch llepuommucckoro saxona /I M. Meuaencesa: I1¢MOHCTPHPOBATH
TMIOHHMAHHE MNEPHOAMYECKON 3ABHCHMGCTH CROMC!E XMMHMUECKMX WIEMEHTOR OT HX
nonoxeuus B Ilepuomuyeckoidl cucreve. 2aKONOR COXPAHEHHS MAacChi BCIICCTB,
MOCTOSHCTBA COCTABA, ATOMHO--MOICKY/IAPHOTO YUCH 451, JdKOHA ABOTaIpo:
®ONHCHIBATEL M XapakTepu3oBath Taojguuuyi  Gopymy  [leproaiueckoli  cucTeMsl
XAMHYECKHX 3JICMEHTOB: PA3iMYaTh TIOHATHY «i.Z8HAs DOArpyHig (A-1pyvimay H
«noOoyHas moarpymmna (B-rpyima)s. sMaibie W OOdbITHE Nepito/ibl, COOTHOCHTH
0003HaYCHHS, KOTOPBIE HMEIOTCS B Tadimie «llensoamucckas caetema XUMHICCKHX
aneMeHTOB [I. Y. Menneneera» ¢ upCiaOBLIMA XAPUKTEPUCTHKAMN CTPOCHUA aTOMOR
XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apan suipa. o0uiee 4Meio  IeKIPOHOB M
pacnpejiefieHue UX 110 JIEKTPOHHBIM CI05M ).
® KJIACCHDUIIMPOBATE XUMHYECKHE IIEMSHTLL TEODI 11 HECCKHE BEHICCTBA, XIMUMCCKHE
peakuuu (IO YHUCIY M COCTaBY YUACTBVIOLINN B PCAKM BelleCTB, [0 TCTI0BOMY

dpdexry):;
® XapaKTepH30BaTh (OMMCBIBATE) OOLIME XWMHUECKHC CBOMCTHA SCHICCTE  PA3IMUMHBIX
KJIaccoB, NOATBEPXIAd  OOUCAHMC  IPUMECDHMIL  MOJEKYISDHEIX  VPaBHEHHH

COOTBETCTBYIOIMMUX XUMHUYECKUX peaiiiygin

® [[POTHO3HPOBATh CBOMCTBA BELISCTB B 3ARUCHMOCTT OT MX KaudeCTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XTIMHHEC KN DCBDALLCH NI B PATTHYHLIN VCTORHAK:

¢ BLIMUCJATE OTHOCHTENBHYIO MOJICKYIAPHYIO M MOIADHYIO MACChi BEUICCTR. MAaCCOBVIO
JOIO XHMHYECKOTO 3JIEMEHTA 110 (hOPMY IS COE, (dHeHMsA, MACCOBY 10 10J110 BELIECTBA B
PacTBOPE, MPOBOAUTD PACUCTHI 110 YPABHEHHIO XUMIHSCKOH PeAKIIIL



®NIPUMEHATh OCHOBHBIE€ OIMEPAITHH MEICTHTCIRHOH U TCIBHOCTH ananmuy W CHHTER,
CpaBHEHHE, 0000LIEHHE, CHCTEMATHIAIINI, KIACCH(IKAIMIO. BLIIAICHAC 1IPHYHHHO-
-CJICICTBEHHBIX CBA3€H — JUIA W3YYEHMs CBOIHCTB BCUIECTB W XHMHUMCCKHX PCaKIHi,
CCTCCTBEHHO-HAYYHBIE ~ METO/IbI MORHAHHA s HabmoaeHHe. H3MepeHHe,
MOJIETUPOBAHHE, IKCIEPUMEHT (PCE ILHELA 1 MLIC IEHHEBIN ),

¢ CNEA0BATh TPAaBHJIAM  NOJb3CBAHMA  XUMWYCCKOD  TOCYIOH ¥ adapaTOpHbIM
000pyIOBaHHEM, a TaKXKe NpaBuiiay OOpAllcHHs: ¢ BELICTBAMH B COOTBETCTRHM C
HHCTPYKUHMAMH 10 BBIIOIHEHHIO JA00PATOPHEBIX X @MITHECKHX OMLITOR (10 101YHCHHIO
H COOHpaHHMIO ra3s000pa3sHBIX BCILCCIR (BOAODONA H KHCIOPOLL). [PHFOTORICHHIO
PacTBOPOB € ONPENENEHHON MACCOROH JioNneH PacTROPCHHOTO BEUICC IBA. 11AHMPOBATH
H TTPOBOJUTE XHMHUYECKHE 3KCICPUMEHTLL 110 DACHORHABANHIO PACTBOPOR e 10Yel U
KHCJIOT ¢ MOMOIIBIO HHAHKATOPOB (JTaKMYC, (DeHOMPTATCHH. MCTHIOPAHZ W IPYIHE).

K xonmy obyuenus B 9 KJacce npeaMeTHbIe DEsyibiaThl Ha GA30BOM YPOBHE J101KHBI

OTpaXkaTh CHOPMUPOBAHHOCTE Y O0YUa G IMHNCH Y Me il

® DACKPBIBATL CMBICIT OCHOBHBIX XUMWSYCCKHK HOHHT I XUMHUYECKUH 3CMEHT, aToM,
MOJIEKYI1a, HOH, KaTHOH, aHHOH, NPOCTOE BEIUEeCTRO. CIMKENOE BElIECTRO, BAICHTHOCTD,
SNIEKTPOOTPULATEIBHOCTD, CTCIEHD OKHCICHIA. XHMHYCCKAS Peakiiisl. XHMUUeCKas
CBA3b, TEIUIOBOH 3PdEKT peaxiinu. MOIL, MOISPIHLIT OOBEM. PACIBOP, 1IEKTPOINUTSIL,
HEBIEKTPOJUTBL, DJJIEKTPOIHTHYECKAS JIHMCCOLMAllMy.  Peakiluy  HOoHHOI0  0OMEHa,
Karaau3arop, XWMHUYECKOE PaBHOBCCHMC, OUDUIHUNMNLIE MW HEOOPATHMbBIC PCAKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBHATE 11 1 b1t peakiimiL, OKHCITH b, AOCCTaHOBH b,
OKMCIIEHUE M BOCCTAHOBJICHHEC. &I OTDONMHI . JN GUTERHOITH. MUMUUCCKAs  CBS3b
(KoBaJleHTHAsl, HOHHAA, METALIMYSCKaAN), KPHCIL LIMHCCKAs Pelldikd.  KOppo3us
META/UIOB, CIUIABEI, CKOPOCTH XHMHYCCKOH peaklMy,  1DEICIhHG Aoy eTumas
konuenTpanus IT/IK Bemectra:

® HILTIOCTPUPOBATE B3AMMOCBA3E OCHOBHBIX NUMHAMCCKEN [OHS W 1 HPUMEHS L OTH
TOHATHS IIPH OMHUCAHHH BELUEC 1B M 13 TTPCRDA 2 i

® CMONB30BAaTh XHMHYECKYIO CHMBOINKY JUls  Cociasienns  (opnMy it BEHCCTB o
YPaBHEHHH XUMHUYECKHX peaxiiiiii.

@ OTIIPEENATh BAICHTHOCTD M CTEIICHE OKUCHCHMUS X UMHZCKUX WICMEHTON B COSIIHETHIX
Pa3sIMYHOrO0 COCTaBa, MPHHALIEHWHOCTh Belllecin K OUPCHCHCHHOMY  KIACCY
COeMMHEHUH no QopMyaaM. BH. XWMHYSCKOH  CBS3M  (KORANIGNTHAA.  MOAHad,
METAUTAYCCKAS) B HEOPraHWHECKNX COCTMUSHKSN . 3apsl MO 10 XHMHYCCKOH
dopmyne, XapakTep CpeAbl B BOMILIX PACTBOPAN MEOPTAHHYSCKHX COCHHHeHNT. THI
KPHCTAUTHYECKON PEIMETKH KOHKPETE IO BELICUTH L

® paCKphIBaTh cMBICH [leproauucckoro <arxona J[. 11 Vientensepa 1 TEMOHCTPHPOBATEL €0
TNOHHMAHHE: OMMCBIBATD H XAPAKTePHIOBaTH TAo/ 4Ky opuy  Hepuonueckon
CHCTEMBI XHMHYECKHX 3IEMCHIOB. paiiduailh LOUATHS «rnasHad noupynia (A-
rpynna)» H «mobouyHas noarpynna (b-rpvioals. Matsle M OONBIIHE  HEPHO/LRI,
COOTHOCHTE OOO3HAYEHHS, KOTOPHIC MMHOICS & HEPHOAMUCCKOI  rabiuite, ¢
YHCIIOBBIMH XAPAKTEPUCTHKAM H CIPOSHHHE ATOMGR ¥ MHUCCENN WICMeHTOR (COCTaR |
3apsia sapa, 061]166 YHCJIO0 ANEKTROHOE A DACHPSAC ICHHEE UX 110 WIS TPoHHBIM CIIOSIM),
OOBACHATE OOIME 3aKOHOMCPHOCIH B H3ueHerbl  CROBCTE  MICMCH108 4 UX
COEIHHEHHWH B npenenax Majibix HCpHONUEB W IabILIX HOAIPYILLD © VHETOM CIPOCHUE
WX aTOMOB;




® KJIaCCHOUUMPOBATE XUMHYECKHE 3ICMOHT LI, HEOPTAHIMYECKHE BEIICCTBA. XMMHUCCKHE
peakuuH (M0 YWHCIY W COCTaBY YYACTBYIOUIMX B PEaxiMH REHICCTH. 110 TEIII0BOMY
I PeKTy, N0 HIMEHEHHIO CTenmeHel OKHCIICHIS XHMUTCCKHN MICMEHTOR):

® XapaKTepu30BaTh (ONMCHIBATH) O0ME o ClenEhUHecKHe XUMHUYECKHe CBOHCTRA
MPOCTBIX H CJIOXKHBIX BEMIECTR. TIO/ITREPALAS OHHCAIIHE TPHMEPAME MOJICKY IIPHBIX H
MOHHBIX YPaBHEHHH COOTBETCTRYIOIIE X XIMUUCCRINY PeaRTHil

¢ COCTABJIATH YPABHCHUS JJIEKTPOIUTHUCCKOH JTHCCOLMAINM KHCTO. UICHOdeH W COoel.
TOJIHBIC M COKPAIEHHBIC YPABHCHUS Peakilnd #OHHOIG 00MeNd, \ paBHeHNs pPCaKiMi,
MOATBEPXKAAIOWMX  CYLIECTBOBAHUC  IC€HETHUECKGH  CBSIM  MCKILY  BCILCCTBAMH
Pa3JIMYHBIX KIacCOB;

¢ PaCKpLIBATL  CYIIHOCTB OKMCAMTCILHO-BOCCTAHOBUTCIBHBIX  PEAKIIHI  110CPE/ICTBOM
COCTABJICHUS JICKTPOHHOIO OaTanca STHX peariinin

¢ IPOTHO3MPOBATh CBOHCTBA BEINCCTB B 3ABUCHMOCTH OT UX CIPOCHHS. BOIMOKHOCTH
IIPOTEKAHUA XUMUYECKUX IPEBPAMIEHIH B DA3NI 151 vCAOBITAN

® BRIMHCISITE OTHOCHTE/IBHYIO MOJEKYTAPHYED H MOJISPHYIO MECChl ACHIECTB, MACCOBYIO
AOJII0 XHMHYECKOro 3eMeHTa 110 (GOopMy/e COeTMICHUN. MACCOBY IO 00 BCHICCTRA B
PacTBOpE, NPOBOAMTDL PACUETHI MO YPABHEHUIO XUMUHECKON peaking:

ecoOmoONaTh NpaBWIA MOMB3ORAHHS  CUMUIE KO nocynoi  #  3aboparopHbIM
000pyIOBaHHEM, a TAKXKE HPABMIA OOPAINSHUS © “CINECTBAMA B COOTBCTCTBHH ©
HHCTPYKIIMAMH IO BBIMONHEHHIO TAOOPATOPHEN XiMUHECKHUN OLLITOE 110 [10J1VUCHHIO
¥ COOMPAHHIO ra3000Pa3HBIX BELIECTR (AMMUEAKA 11 1 CKICIHOIG Fia)

®IIPOBOLHTE PEAKIUM, MOMTBEPHIANINE KAUCC T 9oiis L
PacTiO3HABATD ONBITHBIM TMYTEM XIOPHU-, OPOMHI-. MOJMI-. KapOouar-. docdar-,
CHJIMKAT-, Cymbdar-, THIPOKCHA-MOHDLL KiivOHE ZMMOLHA A WO H3VUCHHBIX
METAIOB, NPHCYTCTBYIOMIME B BOJHLIX PACTEOPAN HEOPIAHMHUCCKIR BCHICCTS,

® TPHMEHATD OCHOBHBIE OINEPAIly il MbICIHTETLICH 10aTCIR 00T ] AHAIU3 M CHHTES3,
CPaBHEHHE, OOOGIIEHHE, CHCTEMATHATMKY. Bhiil [CHHE TPHIHIHO-CIICAC TBCHHBIX
CBA3eM — s HM3YYEHHS CBOMCTB HEILECTE H NHMUUSCKHX NCAkIHIl. eCTecTREHHO-
Hay4HBIC METONBl IMO3HAHHA — HAOOACHWE. H3IMEPCHHE.  MOJICHMPOBAHME,
IKCMEPHMCHT (PEAIBHBIA M MBICICHH LI ).

COCTEE  PAa3MiTHIibIX BEHICCTB:




TEMATHYECKOE INIAHUPOBAHUE

8 KJIACC
Koanuecrso yacos
Ne HanmenoBanne pa3sjie/ios u JaekTpornbie (HHPpPOBLIE)
n/i | Tem mporpamMmb 3 Koutpo.tbbre Hpakrueckue o6pa3oBaTe/bHbIE pecypebl
paGoThI paboTel
Pasjen 1. lepponavanbubie XuMa4ecKHe NOHATHS
Xumus — BaxHas 001acTh
11 €CTEeCTBO3HAHHUS H 5 0 ) bubmioreka [{JOK
) HPaKTHYECKOH JesTeThbHOCTH https://m.edsoo.ru/7f41837¢
4esioBeKa
12 BemecTra n XuMHUECKHE 15 | 1 bubaunoreka [JOK

. peaKiy . hitps:/m edsoo.ru/;
_ —— e
7 WUroro o pazneny 20
P 2, P eil 1ie MpeieT DRI I BeopI AHHYeCKHX BelecTB
| | ) | _ e - B
i 5| Boviyx. Kucmopoa. Howsitae _ 0 i 5 A bubmoreka LLOK
A 0 J 1 PN et
| 7 00 oKcHpax | ,m. __ pftpsli/m.edsnorw T8 37
| y _ 5 21 W_ | T..”.."vw“.:,... O KHCIOTax _ ) 0 l .. “_ T:C.__E.;.qr-.mn._..w I —.AJ K

| 3 | I | B ;

_ 1SN | i Lodse 2
_ i ) R " == R e e
| 27 Bona, Pactropot. [MonsTie o6 | . | | _ ‘ bubimorexa LLOK
| 2.9 ! ! 2 ! . o
| OCHORAHUAX _ | o VTE183 7 |
__ _ “ “ | - I _
[ | |  (CHOBHBLIC KIACCHI _ m _ 7 buonunoreka LLOK
P2 | : i | i - < y |
h [ tuGh aHMHECKHX COCIHHCHM H | _ i )/ m
; Hroro no pazaemy W Rl _
I | .
' S ey v Tlep TR S ELRIE I cosmnecsnx saevientes [ W Meaeeesa. Crpoenne arovos.
_ Xu tonad cnfih, OROCHHTENLHN-B0CCTAHOBHTEILHbBIE PEaKIHM




[eproauyeckuii 3axon u

3 [eproanyueckas cucrema 7 bubanoreka IJOK
. XUMHYecKuX 3eMenToB J1. W. https:/m.edsoo.ru/7f41837¢
Mennene-ea. Ctpoenne atoma
XuMHYecKas CBA3b.
butaunoreka LIOK
3.2 OKHUCIIUTENBHO- 8 p —
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTENILHBIC PEaKLMH
bubmorexa 1{JOK
0 7 1 :
Hroro mo paszeny > https://m.edsoo.ru/7t41837c
O — 3 bubanorexa IJOK
REHOEED i n.edscoruw/7{41837¢
OBIIEE KOJIMYECTBO YACOB T10 68
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IMNOYPOYHOE NNJIAHUPOBAHHUE
8 KJIACC

Ne
/o

Tema ypoka

Koauuecrso gacon

Beero

KonTtpoabHbie
padoTsi

IMpakTHYeckne
padoTni

[Tpeamet xumun. Ponp XuMun B KU3HH
yenoBeka. Tena U BeLiecTsa

[loHsTHE O METO/1AX TTO3HAHUS B XUMHAH

[IpakTuyeckas pabora Ne 1 «lIpaBuiia
paboThI B 1a00OPaTOPUH U NPHEMEI
obpainenus ¢ 1abopaTopHBIM
000PVIOBAHUCMY

Hucrsie Benectsa v emecu. CnocoGbl
pasieeHis cMecei

Hpaxruueckas pabora Ne 2 «Paszjenenue
eMeCelt (Ra NPUMEPC OUHCTKH 110BAPEHHOMH

COIH )

J

ATOMbI H MOJICKY BT

UMY HECKHE 3IICMCH ThL FHAKW (CUMBOIIBI)
XHMHYCCKHX HIEMEHTOR

—

LIDOCTble W CITOWKTIBIC REVIeCTRA

WP,
I EET

FMONSKYTAPHOC VHEIIHE

3AKOT NIOCTGAHCTBA COCTABA BEUICCTR.

r

Cuvmyeexast gopmyia, BaiedTrocTh atoMoB

XPMHYUCCKHX WICMCHTOR

OrHocHTeIbHAY aTOMIad Macea.

0

0

0




Houstue 06 okcHaax

OtHoCHTe/IbHAS MOJIEKYJISIpHAS Macca
12 Maccopast 1onst XHMHYECKOro 3/1€MEHTa B 0 0
COCIIMHEHNH
3 Komuaectno Bemectsa. Moss. Monsipnas 0 0
macca
14 Ddusnyeckue U XMMHYECKHE SBIICHHS. 0 0
XumuyecKas peaxius
15 ITpu3naxu u ycIoBHs POTEKAHMS 0 0
XHMHYECKHUX peakiui
16 3aKoH COXpaHEHHUS MACChI BEIIECTB, 0 0
XHMMHUECKHE ypaBHEHHUS
17 Brraucnenns Konmu4ecTsa, Macchl BENeCTRa 0 0
O YPABHCHMAM XHMHUCCKUX PEAKITHH
s . R
__ Kracendurains XUMHUYECKHX PeaKLuii
m | {COCHMHCHMS, PA3TOXKEHHS, 3aMCLLICHNS, 0 0
" _ obmena)
, s L _ o
__ A M. B. Jlomonocor — yuéuelii- __
= — ! )
19 h. Hisioneaner. 00001 HAC 1 0 U _
_ _ % _
_ ¢ SHAHWI _
| | LTRSS L =
m p _ Kourponrnas pabora Nel o teme
_ 20 U
_ _ «Bemecyna 11 XUMHUYECKHE PeaKiumny
b A ) - N
“ w Bo3yN - - cxech razos, CoCTaB Bo3ayxa. _
|
2] ! — JICMENT U NPOCTOS REUIlecTRO. | t) 0 _
i i
v ‘ (3301 [ _
m _ : _ R,
| _ Dirteckye ¥ XUMHYLCKHE CROJCTRA | 7
12 __ KU 0POMa (PEAKTINN OKHCTICHHS, 1TOPCHRNE ). _ 0 0
|
i _




CriocoOp! nostyueHus: KUCJI0po/ia B

23 1abopaTOpHH ¥ MPOMBILIIEHHOCTH. 0 0
ITpumenenne kuciaopoaa
Tennosoii addext xumMHYeckoit peakiun,
24 [IOHATHE 0 TEPMOXHMHYECKOM YPAaBHEHHH, 0 0
3K30- H SHIOTEPMHUUECKHX PEeaKITHAX
Tonnuso (HedTs, yroas u MeTan).
25 3arpa3Henne Bo3/1yxa, Crioco0bl €ro 0 0
MPe/I0TBPALLECHHUS
[Ipakruueckas pabora Ne 3 1o Teme
26 «ITonyuyenne u cobupanme KuciI0poaa, 0 1
H3yYeHHE €0 CBOUCTBY
7 Bojiopoi — anemMenT U IpoCToe BEMEcTRO. 0 0
- I, O . He
“ [Haxoxacuue B Lipupoje ) -
._ 5 PDurnyecre 1 XUMHICCKHC CROMCTEA .
28 . ] 0 _
soAcpo)ia. Tipumernerue RoIOPOAA
|
29 [lonsTHE O KHCIIOTAX B CONAX 0 M 0
R Criocodn n0ayYeHus BOIOPOIA B __
30 _ ’ U 0
naoparopuu
! Hparriueckas pabora No 4 110 Teme
| 5 i
{ 31 «lteayucnnc u cobupanne BOAOPOA, 0 i
| H3IVYEHHE CIO CBOMCTBY
m 32 Moasiprniii 00ném 14308, 3akond Agoraapo _ () _ 0
| Bolaucacnin ofbEMu. KOIHUYECTBY BCLLECTBA __ “
{32 ra3a 1o ere HIReCTHOMY KO/'ICCTRY | 0 m 0
| -
_ REIIECTRA HITH 0O LEMY A _
! - T ——— e -
[~ . - ; 3
| 34 Briuncienus 00LEMOR Ta308 110 YPABHEHHIO A 0 _ 0




PEaKIMHA Ha OCHOBE 3aK0Ha 00bEMHBIX
OTHOIIEHUH ra3zon

35 dH3nYeCKHEe ¥ XHMHYECKHE CBOMCTBA BOIbI 0 0
36 CoctaB ocnoBauuii. [Toustue 06 0 0
MHUKaTOpax
Bopaa kak pactBoputens. HacrieHnnbie 1
37 HEeHAaChIIIIEHHbIe pacTBOphI. Maccosast 10J1s1 0 0
BEITIeCTBA B pacTBOPE
IIpaktuueckas pabora Ne 5 mo teme
38 «lIpuroroBnenue pacTBOpoOB ¢ onpeeIEHHOI 0 1
MAaccoBO# N0el pacTBOPEHHOTO BEIECTBA»
19 KonTtponsHas pabora Ne2 110 teme | 0
N | «Kucropoa. Bojgopos. Bona»
Owecuisr cocras, kraccudurarms,
| 40 : ! 0 0
_ HOMEHK 1ATYpa
m : ,“ -— ]
_ | Hoayuenye 1 XUMHYECKHE CBOMCTBA “
P4 | KMCJOTHBIX, CCHOBHBIX M aM(OTCPHBIX _ 0 0
|
__ | OKCHJTOR ._
b y | | -
- Ocnosanns: cocran, Khaccupakanus, _ 3 N
b 42 _ 0 “ m
| HOMEHKIATYpa _ _ m
_ ? _ - 1
) > i XUMHMECKHAC CBOHCTRA ) _
7 L.p ) ] [ L= L= <l : _,7.' _"
_ OCHOBAHKH _ _
_ : : | _ _
! Kueaors: coeTas, Kiaccuurains. m _ ) _
| 44 ! i U m U
! | HOMeHK1aTypa | |
Flasa } | ._ Fsssm :
| 42 L TOIVIEHIS i XHMHAYCCKHE CBOHCTBA KHCOT | 0 “ 0
ﬁ | o _ _ _ _ : m =
.. Coau (CpeinKe): HOMEHKIATYPA, CHIOCOOL] m _
| 46 . ™ - _ C __ 0
| i
i il

MOIYVHCHEY, XHMHYCCKHS CBOMCTBA




IIpakruyeckas pabora Ne 6. Pemenue
IKCIECPHMEHTAILHBIX 3a71a4 MO TEME

Menieneer — yulHbli, NeJaror v

47 1 0 1
«(OCHOBHBIE KJ1aCChl HEOPraHHYECKHX
COECIMHEHHU )
48 I'enernyeckas cBA3b MEXKIY KiaccaMu ] 0 0
HEOPraHHYeCKHX COCTHHEHHIH
49 O6o01menne 1 cucTeMaTH3alKs 3HAHUH 1 0 0
KonTpoabnas pabota Ne3 no treme
50 "OCHOBHBIE KIIACCHI HEOPTaHUYECKHX 1 1 0
coeuHeHui"
[lepBbie MONBITKH KIACCH(HKAIIHHI
5l XHMHYCCKHX d/1eMeHTOB. [TonaTue o rpynmax 1 0 0
CXO/IHBIX YIEMEHTOR
m teprwonuuecknii zaxon u [lepuonuueckas
52 | CHCTEMD NIIMEYCCKIX YICMEHTOR I H. ! 0 0
Meniencera
33 Hepnoast, rpynis:, noarpymnisl ] 0 0
} Crpoene aroMek, CoeTan aTOMHBIX e .
54 i n 3 ! 0 0
WaoTons
_ Urpoenms 3IeK) POHLIX 000109€K aTOMOB
35 | acsentor Hepuomiaeckoit cucrems J{. K. 1 0 0
| Menaeneesa
i — - e —
_ VAPAKTSPHCTHES XMHUECKOTO JJIeMeTa 1o
! = 1 s
_ 26 cro nosgowenmo 8 fleproanteckoit cacreme ! 0 0
_ H. Y. Mengeneena
_ Inauenne [Heprozuueckoro sakona /s
| 57 | paseuTas Hayky ¥ apakthky. J1. Y. _ 0 0




rpax/laH|uH
58 DIEKTPOOTPHIATENTBHOCTh ATOMOB : 0 0
XHUMHYECKUX JJIEMEHTOB
59 Honnas xumHueckas cBs3p 1 0 0
60 KopanenTHas nojaspaas XAMHUecKas CBA3b 1 0 0
61 KopajieHTHast HETIOJIApHAs XUMHYECKas CBS3b 1 0 0
62 Crenenb OKHCITeHHS | 0 0
63 OKHCIIMTEIBHO-BOCCTAHOBHTETBHBIE PEAKITHY 1 0 0
64 OKHCIUTETH B BOCCTAHOBUTEIH 1 0 0
65 Kontponsnas pabora Ned 1o reme | 1 0
«CTpoenue atoma. XuMuveckast CBI3b»
| 66 Pezepuniit ypok. Obobmenne u " 0 0
L ;
| CHCTCMATH3dIHT 3HAHUH
| Perepanniif ypok. O6obinenue u _
67 i - ) | {} )
_ CHCTeMaTH3al s 3HamMu
_ | Pesensintt vook. O6oBrenma T N
68 | Fesepedpiy ypok. Obobimenue u | 0 “ 0
_ L coctematranns amanmii _w _
| ——————e ]
BULET KOMUFCTRO YACORB [10 [TPOFPAMME | 68 4 6




