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NOACHUTEJ/IBHASA 3AITMCKA

IlporpaMMa no XHMMHMH Ha YPOBHE OCHOBHOrO o0llero o6pazoBaHus
COCTaBJcHa Ha OCHOBe TpeOOBaHMII K pe3ylbTaTaM OCBOCHHA OCHOBHOMH
o6pa3oBaTeNbHONH NPOrpaMMEL OCHOBHOT'O 06ILET0 00pa3oBaHus, IPeACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe ¢enepanbHoii paboueil mporpaMMsl
BOCIIMTaHMS H C YYETOM KOHUEMLHH NpenojaBaHyud yyeOHoro npeameta « XUMHUA»
B 00pa3oBaTenpHbIX oprauusanusx Poccuiickoit @enepanun.

IIporpaMmMa no XxMMuUH AaéT NpeicTaBleHHE O LeJsAX, oOlel cTpaTeriu
oOy4eHHs, BOCTIMTAHWA W Da3BUTHA OOY4YalOIIMXCH CpeACTBaMH y4eBHOro
npeaMeTa,  yCTaHaBIWBaeT  00A3aTeNIbHOE IpeAMETHOE  COJeplKaHMe,
NpeAyCMaTpUBAET paclpefe/ieHHe ero Mo KiaaccaM M CTPYKTYPHUPOBaHHE O
pasgenaM H TE€MaM IpOrpaMMBI IO XHWMHH, ONpPEACHdeT KOJIUYECTBEHHbIE H
Ka4eCTBEHHBIS XapaKTepUCTHKH coJiepXaHu, PEKOMEHyEMYIO
[OCJIENOBATENBHOCTE H3YYEHHS XUMHM € YYETOM  MEKINPEAMETHBIX H
BHYTPMIIDEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOro mpolecca, BO3PAaCTHBIX
ocobeHHocTelf ofyuaroluxcs, ompeAenser BO3MOXHOCTH TpPeAMETa A
peanu3zanmu TpeboBaHMH K pe3yNibTaTaM OCBOEHMS OCHOBHOH 00pa3oBaTelbHOM
IporpaMMel Ha YpOBHE OCHOBHOIO o01ero o0pazoBaHHs, a Takke TpeOoBaHWHE K
pesyJipTaTaM 00ydueHusl XUMHH Ha YPOBHE LieNiell H3yueHHs IIpeIMeTa H OCHOBHBIX
BHAOB Yy4eOHO-NIO3HABATENbHOH JAeATeNbHOCTH oO0ydaronieroca Mo OCBOEHHIO
y4yeOHOro copepxaHus.

3HaHHE XHUMHH CIHYXHT OCHOBOH 1ni (GOPMHUPOBAHUA MHPOBO33PEHUA
oOy4aromerocs, ero NpeicTaBleHHH O MaTepHalbHOM €IMHCTBE MHpPA, BaKHYIO
poONL WrparT ¢GopMHpyeMble XHMHMEH NpeACTaBICHHMS © B3aMMOIpPEBpaIIeHHIX
3HEpruH K 06 3BOMOLMH BEILECTB B MPHpPOAE, O MyTAX PEIIeHHsA TI0OaNbHBIX
npodsieM yCTOMYHMBOIO pa3BUTHUS 4YENOBEYECTBA — CBIPHEBOH, 3HEPreTHYECKOH,
MTHIIEBOH H 3KOJIOTHYeCKOH 6e30macHoOCTH, IpodieM 3XpaBOOXPaHEHHS.

HsyueHue xuMuu:

criocobCcTBYeT  peanw3allid  BO3MOXHOCTEHl  AJId  CaMOpPa3sBUTHA  H
$hOPMHPOBAHUS KYJIBTYPBI IUYHOCTH, e€ 0011eil H GyHKIIHOHAILHONH rPaMOTHOCTH;

BHOCHT BKJal B (DOPMHpPOBaHHE MEIIUIEHHS M TBOPYECKHMX CHOCOOHOCTEH
o0y4aromuxcs, HaBBIKOB WX CAMOCTOATENbHOH y4eOHOH  JesATeNnbHOCTH,
IKCIIEPUMEHTANbHEIX M HCCICHOBATENBCKMX YMEHHH, HeoOXOAMMBIX KaK B
NOBCEHEBHOM )KU3HH, TaK ¥ B Mpo¢eccHOHANTBHON ASATENBHOCTH;

3HAKOMHT CO Crneuu@HKoil HAaydyHOro MBIIUICHHA, 3aKIalbiBA€T OCHOBEI
LIEJIOCTHOT'O B3MJIA/1a HA €JUHCTBO NMPHUPOABLI ¥ YEIOBEKA, ABIIETCS OTBETCTBEHHBIM
3TanoM B GOPMHPOBAHHH €CTECTBEHHO--HAY4YHOH IPaMOTHOCTH O0y4aloILKXCs;



crocoOCTByeT (OPMHPOBAHUIO LEHHOCTHOrO OTHOILIEHMS K €CTECTBEHHO-
-Hay4YHBIM 3HaHHUIM, K IPUPOAE, K HENOBEKY, BHOCHT CBOM BKJIAJ B KOJOTHYECKOE
o0pasoBanue o0ydaroinuxcs.

Jannele HampaBneHHs B OOyYeHHH XUMHH oOecneudBaloOTCA Creln(pUKOi
cozepxkaHus  y4eOHOro  TMpenMera, KOTOPbIi  ABINAETCA  I€Jaroru4ecKd
aJlalTHPOBAHHEBIM OTpa)KeHHeM 0a30BOH HayKH XHMHHU Ha OlpeeEHHOM dTane eé
pa3sBUTHAL.

Kypc xuMuH Ha ypoBHe OCHOBHOTO O0liero o6pa3oBaHHs OpPUEHTHPOBAH Ha
OCBOCHHE OOYYalOLUMUCA CHUCTEMBI NEPBOHAYAIBHBIX MOHATHH XHWMHH, OCHOB
HEOPraHUYeCKO¥ XHMMHH U HEKOTOPbIX OTAENbHBIX 3HAYMMBIX [OHATHI
OpraHH4ecKol XUMHH.

CrpykTypa conepkaHus NpOrpaMMBl MO0 XHMHH c(OpMHpOBaHa Ha OCHOBE
CHCTEMHOI0 noaxoaa K e€ usydeHuro. CoaepxaHue CKIIAIBIBAeTCH M3 CHCTEMBI
MOHATUH O XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMBI OHATUH O XMMUYECKOH
peakiud. O0e 5TH CHCTEMBI CTPYKTYPHO OpPraHH30BaHbl [0 MPHHIMITY
[IOC/IEXOBATEIBHOTO Pa3BUTHA 3HAHHH Ha OCHOBE TCOPETUYECKHX NPEACTABICHHN
pa3HOro YpOBHS:

— aTOMHO--MOJEKYIAPHOIO YYEHUS KaK OCHOBBI BCEI0 €CTECTBO3HAHMUS;

— ITepnoauueckoro 3akona JI. 1. MeHaeneeBa Kkak OCHOBHOI'O 3aKOHA XUMHH;

— Y4€HHS O CTPOSHHH aTOMa U XUMHYECKO# CBA3H;

— TIpeACTaBICHHH 00 JIEKTPOIMTUYIECKOH [AHCCOIMAlMH BELIECTB B
pacTBoOpax.

TeopeTHdeckue 3HaHUSA PpaccCMaTPUBAOTCA Ha OCHOBE 3MIIMPUYECKH
MOJTY4YEHHBIX H OCMBICIIEHHBIX (JaKTOB, pa3BHBAIOTCS IOCIENOBATEIFHO OT OJHOTO
YPOBHA K JApPYroMy, BbINOJHAS QYHKUHH OOBACHEHHWS H IPOTHO3ZMPOBAHUS
CBOHCTB, CTPOCHHS H BO3MOXHOCTEH MPAaKTHYECKOTO IIPHMEHEHHS M [OJyYeHHs
M3y4aeMBIX BELLECTB.

OcBoeHHe TIPOTPaMMBI IO XHMHH CHOCOOCTBYeT (OPMHPOBAHHUIO
NpeICTABJICHUS] O XUMHYECKOH COCTABIAIOLIEH HAay4yHOM KapTHHBI MHpa B JIOTHKE
€€ CHCTEMHON NIpHPOJBI, LIEHHOCTHOIO OTHOLIEHHS K Hay4dHOMY 3HAHHIO H
METOJaM IO3HAHHS B Hayke. M3ydeHHe XHMHH NPOHUCXOAWT C MPHUBICUCHHEM
3HaHW M3 paHee H3YyUYEeHHBIX Y4ebOHbIX npeaMeToB: «OKpyKaloUMHA MHD»,
«buonorus. 5—7 xiacce» H «Pus3rKa. 7 KiIacc».

IIpy H3yYeHHH XUMHH TPOUCXOAUT (OpPMHpOBaHHE 3HAaHHH OCHOB
XHMH4ECKOH HayKHd Kak 00JlacTH COBPEMEHHOro €CTeCTBO3HAHHsA, MPaKTHYECKOH
JEATEIHOCTH YeJIOBeKa M KaK OAHOr0 M3 KOMIIOHEHTOB MHPOBOH KYyJBTYDBI.
3amaya y4eOHOro NpeaMeTa COCTOUT B (POPMHPOBAHHMHM CHCTEMBl XMMHMYECKHX
3HAHMI — BaKHeHIIHX (aKTOB, MOHATHI, 3aKOHOB ¥ TCOPETHYECKUX TMOJIOXKEHHH,
AOCTYMHBIX 00OOImEeHU MHPOBO33pEHUYECKOrO XapakTepa, s3blKa Haykd, B



npuobiieHMM K HayuHBIM METOJaM TMO3HAHWA TIPY W3YUYEHUM BEIIECTB M
XMMHUYECKUX peakuui, B GOpMUPOBAHUHN U PAa3BUTHHU TO3HABATENBHEIX YMEHUH M
UX TPHUMEHEHUHW B Yy4eOHO-NO3HABATENBHOH M Yy4eOHO-HCCIeROBATENBCKOM
NeSATENbHOCTH, OCBOCHHMH MpaBun 6GesonmacHoro oOpalieHWs C BellecTBaMH B
MMOBCEeJHEeBHOM KU3HH.

Ilpy u3yuyeHNH XMMHH Ha YPOBHE OCHOBHOrO 001ero o0pa3oBaHHMA BaKHOE
3Ha4YeHWe NpuoOpeIH TaKue el , KaK:

— (QopMHpOBaHHE MHTEIUICKTYalbHO pa3BUTOH JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYJHHYECTBY, CaMOCTOATEIbHOMY MPHHATHIO PELICHHIA,
criocoOHOH afanTHPOBATECS K OBICTPO MEHAIOIUMUMCS YCIOBHAM JKH3HH;

— HalpaBJIeHHOCTh OOyueHHs Ha CHCTEMaTUYECKOe MpHOOINeHHE
o0yyarolMxcss K CaMOCTOATENbHON TMO3HABATENBHOM HEATENBHOCTH, HAYYHEIM
METOAAM IO3HaHHs, (OPMHPYIOLIHM MOTHBALHMIO M Pa3BUTHE CIHOCOOHOCTEH K
XHAMHH;

— obecrieyeHue yCI0BHii, CIOCOOCTBYIOINX TIPHOOPETEHHIO 00YYaOIUMHCS
OIBITa Pa3HOOOPa3HOH AEATENbHOCTH, MO3HAHUS W CAMOITO3HAHMSA, KIFOYEBBIX
HaBBIKOB (K/IIOYEBBIX KOMIIETEHIIHH), WMEIOILMX YHHMBEPCAJIbHOE 3HAYEHHE IS
pa3MHYHBIX BUIOB ACATCIILHOCTH;

— dopmupoBanne oOmeH (QYHKUMOHATBHOH M  €CTeCTBeHHO-HAYYHOMH
rpaMOTHOCTH, B TOM 4YHCIEe YMEHHH OOBACHAT, H OIEHWBATh SBJICHHA
OKPY>KaIOIETO MHpa, HCIONb3ys 3HAaHUA U OIBIT, HMOXyYCHHBIE NMPH H3YYEHHH
XUMHH, NOPUMEHATh HX MpPH pelleHHH Ipo0iieM B IIOBCEJHEBHOH JXWU3HH H
TPYHOOBOH JEeSTENBHOCTH;

— ¢opMupoBaHHe Y O0Oy4alOUMXCs T'YMaHHMCTHYECKHX OTHOIIEHHIHA,
MOHMMAHUA UCHHOCTH XUMHYECKMX 3HaHMH U1 BBIPAGOTKH JKOJIOTHYECKH
1[eecoo0pa3HoOr0 IIOBeleHHA B OBITY M TPYAOBOH JEATENBHOCTH B IIEJAX
COXpaHECHHS CBOETO 30POBbA U OKPYKAIOIICH NpUPOIHOM Cpefsl;

— pa3BUTHE MOTHBAIMH K OOYUeHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOSHHS oOOIe4esOBe4eCKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Ipo(MiIs H HAIPaBICHHOCTH JalbHelllero
o0y4eHuA.

Obmee 4Wcno 4YacoB, OTBEAEHHBIX I M3YyYEHHsT XHMHWH Ha YpPOBHE
OCHOBHOTO 00111eT0 06pasoBanus, coctapsieT 136 Jacos: B 8 kinacce — 68 gacos (2
yaca B HEAEMO), B 9 Kiacce — 68 wacos (2 vyaca B Heaeno0).



COJEPKAHHUE OBYYEHHSA

8 KJIACC

IlepBonayaIbLHble XHMHYECKHE MOHATHS

[penMer xumun. Ponle XMMHH B XKH3HH YenoBeka. XHMHS B CHCTEME Hayk.
Tena u BemecTBa. PHU3MYECKHE CBOMCTBA BELIECTB. ATIPETaTHOE COCTOSHHE
BellecTB. [lonATHEe O MeTomax No3HAaHHMA B XUMHMH. UHCTHIE BEIECTBA H CMECH.
Crioco6bl pasaeneHus cMecei.

ATOMBI M MOJIEKYJNBl. XUMHUYECKHE 3JNeMeHThl. CHMBOIBI XHMHYECKHX
3JIeMEHTOB. ITpocThIe H ClioKHBIE BelllecTBa. ATOMHO-MOJIEKYIIPHOE YUEHHE.

Xumudeckasd ¢opMyna. BaneHTHOCTB aTOMOB XHUMMYECKHX JJIEMEHTOB.
3akoH MOCTOAHCTBAa cocTaBa BellecTB. (OTHOCHTENBHAA AaTOMHAasd Macca.
OtHocuTenbHas MONEKyIspHas Macca. MaccoBas [0Jis XUMHYECKOTO 3]IeMeHTa B
COeIMHEHHH.

KonuuyectBo BeniectBa. Mons. MonspHas Macca. B3auMOCBS3b KOJHYECTBA,
Macchl M YHC/Ia CTPYKTYPHBIX €JMHHL BemiectBa. Pacu€tel no dopMynam
XHMHYECKHX COeIUHCHHU.

DusryeckHe  XUMHYECKHe ABJICHHA. XMMHYECKas peakuus U eé NMpH3HAKM.
3aKkOH COXpaHEHMS Macchl BelllecTB. XHMHU4Yeckue ypaBHeHus. Knaccuduxanus
XHMHYECKHUX peakiHi (CoeqUHEHHUS, Pa3NoKeHUA, 3aMellleHns, 0OMeHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyAoH, MpaBuiIaMH paboTel B 1a0opaTOpHH H
npuémamu obpallieHHUs ¢ nabopaTopHeIM 000pyZOBaHHEM, H3yHUeHHE H OIMHCAHUE
¢U3MYEeCKUX CBOHCTB 00pa3loB HEOPraHMYECKHX BEIeCTB, HaOmoaeHHe
buznveckux (miuaBneHHe BOcKa, TasHHUE JibJa, pacTHpaHHe caxapa B CTYIIKE,
KHIICHUE M KOHJEHcAll|sd BOJAbl) H XHMHUYeCKHX (TOpeHHE CBe4M, IIPOKAaIHBaHHE
MEIHOH MPOBOJIOKH, B3aUMOACHCTBUE Mela C KUCIIOTOM) ABJICHUH, HaOMoaeHHE H
onmMcaHHe IPH3HAKOB NMPOTEKAHHA XHMHYECKHX peakuuil (pasziokeHue caxapa,
B3aHMOJEHCTBHE CEpHOH KHUCIOTHI C XJIOPHIOM OapHs, pazlloKeHHE THAPOKCHAA
Meau (II) npu HarpeBaHuM, B3aUMOAEHCTBHE Xeje3a ¢ pacTBopoM conu meau (1I),
H3y4YeHHe Croco0OB pasfieNieHHs cMeceii: ¢ MOMOILBI0 MarHuTa, (pUABTPOBaHHE,
BbIIApUBAHKE, JUCTUILIALIMSA, XpoMaTorpagus, NpoBeIeHHEe OYHCTKH MMOBapeHHOH
cond, HabmoNeHMe U  OIHCaHHe  pe3yNbTaToB  INPOBEACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHS MAacCChl, CO3/laHHe MOJelneH MoKy
(1apocTepIKHEBBIX ).

BazkHeiiue npesCTaABHTE/IH HEOPTaHHYECKHX BEWECTB

Bosnyx — cmech rasoB. CocraB Bo3ayxa. Kuciopoa — 3/leMeHT M IpocToe
BewiecTBo. HaxoxkneHuwe Kuciaopoga B HPHpoAE, (U3HYECKHE H XHMMHYECKHE
cBoiicTBa (peakumu ropenus). Oxcuawl. [lpumenenue kucnopoaa. Cnocoboi



MONyYeHU KHCIOpoZa B JabopaTopuM M NPOMBILULIEHHOCTH. Kpyrosopot
KHCIOpoAa B ipHpoae. O30H — annorponHas MogudUKaus KUCIOPOA.

TennoBoii 3hdeKT XUMHYECKOH peaklHH, TEPMOXHMHYECKHE YpaBHEHUs,
3K30- M 3HAOTEPMHYECKHE peaKlMH. TOomnuBO: yrojib M MeTaH. 3arpsa3HeHHE
BO3/yXa, YCHJIEHHE MapHUKOBOTO 3(Q¢eKTa, pa3pylLICHHe 030HOBOTO CJIOS.

Bonopoa - aneMeHT W mnpocroe BelecTBO. HaxoxaeHHe Bonopoja B
npupoje, ¢QH3HYECKHE W XHMHYECKHE CBOWMCTBA, NPHMEHEHHE, CIIOCOOHI
nony4eHus. Kuciaotsl 4 conu.

MosnspHeii 06BEM ra3zos. Pacy€Tbl o XMMHYECKUM YPaBHEHHAM.

du3znyecke CBOHCTBAa BOAL. Bona kak pacTBopHuTenb. PacTBOpHI
HacrlllleHHBIE W HEHACHIICHHBIE PAcTBOpbL. PacTBOPUMOCTH BEWIECTB B BOJE.
MaccoBas nons BelllecTBa B pacTBOpe. XHMHUYECKHe CBOHCTBA BOAbl. OCHOBaHHA.
Pone pacTBopoB B NMpHPOAE U B XKU3HH uelioBeka. KpyroBopoT BOAbI B NPUPOJE.
3arpsizHeHUe NpupoAHbIX BoJ. OXpaHa H OYHCTKA MPHPOIHBIX BO.

Knaccupukaiusa HeopraHudeckux coenuHeHuii. Okcuasl. Knaccubpukaipms
OKCHIOB: coneo0pasywoume (OCHOBHBIE, KHCIOTHBIE, aM{oTepHble) K
HeconeoOpasyromue. Homenknarypa okcuaoB. Duszunyeckne M XUMHYECKHE
cBolicTBa okcH0B. [lonydyeHue okcHIOB.

OcHoBanusa. Knaccudukanua ocHOBaHHI: INENOYH W HEPACTBOPUMBIE
ocHoBaHUs. HoMeHknmaTtypa ocHoBaHuil. ®u3nyeckde U XHMHUYECKHE CBOHCTBa
ocHoBaHUi. [TonydyeHue ocHOBaHHH.

Kucnorel. Knaccuduxanus kucnor. Homenknarypa kucnor. ®usmdeckue u
XUMHUYECKHE CBOHCTB2 KHCIOT. Paa aktusHoctu metauios H. H. bekerosa.
TTonydeHue KUCIOT.

Conu. HoMeHknatypa coneit. Gusnyeckue 1 XUMHYECKAE CBOICTBA COJEii.
IlonydeHue conei.

I'eneTnyeckas cBsA3b MEXAY KIacCaMHi HEOPraHHYeCKUX COeAMHEHHUH.

Xumuueckuii Ixcnepumenm:

Ka4yeCTBEHHOE OIpe/ieNieHHe CO/IepXaHusl KUCIIOpoJia B BO3lyXe, NIOJyueHHe,
cobupaHHe, pacro3HaBaHME M HM3y4YeHHE CBOWICTB KHUCIOpOAR, HabmoaeHue
B3aMMOJCHCTBUA BEIIECTB C KHCIOPOAOM M YCIOBHS BO3HMKHOBEHHS H
NpeKpalleHus ropeHus (moXkapa), O3HAKOMIEHHe ¢ o0pa3laMH OKCHIOB M
ONWCaHWe WX CBOHCTB, MoNy4deHHe, coOHpaHHMe, paclo3HaBaHHE M H3yYCHHE
CBOMCTB Bodopona (ropeHue), B3auMOJEHCTBHE Boaopoda ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOIL30BaHHE BHACOMATEPHANOB), HaboeHHe 06pasloB BELUECTB
KOJNMYEeCTBOM | Monb, HMcclaeAoBaHHEe OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
pa3zIuuHOH pPAcCTBOPMMOCTBIO, I[PHUTOTOBIEHHE pAcTBOPOB C  OMNpPEACNEHHOH
MaccOBOH JoNeli paCTBOPEHHOTO BELIECTBA, B3aUMOJACHCTBHE BOABI C METALNIAMH
(HatpvieM H KajdbliMeM) (BO3MOXKHO HCTIONB30BaHHE BHAECOMAaTEpPHAJIOB),



UccaefioBaHUE o0Opa3sloB HEOPraHHYECKHX BEUIECTB pPa3IMUHBIX KJIaCCOoB,
HabMO/IeHHe U3MEHEHUA OKPACKH WHIHKATOPOB B PacTBOPaX KHCJIOT W IIEJIOYEH,
H3y4YeHHe B3aMMOAEHCTBUA okcuaa Mead (II) ¢ pacTBOpoM cepHO# KHCHOTHI,
KHCIIOT ¢ MeTalUlaMH, peakuuil HelTpaniusaluy, MNONydeHHE HepPacTBOPHMBIX
OCHOBAaHHH, BBEITECHEHHE OJIHOI0 METalula APYrMM M3 pPacTBOpa COJIH, pellleHHe
3KCIIEpHUMEHTANBHBIX 3aJa4 Mo TeMe «BaxHeiume Kiacchl HeOpraHU4eCKHX
COEIUHECHUN. ,

IHepuonnvyecknit 3akoH n lIlepuoauyeckasi cucrema XHMHYECKHX
arementoB JI. M. Mengeneesa. Crpoenne aTomoB. XuMHYECKAas CBS3b.
OKHCAHTENIBHO-BOCCTAHOBHTE/ILHBIC PEAKI[HH

IlepBble MOMBITKM KIacCH(QHUKAMH XHUMHYECKHX 3jeMeHToB. IlonaTtHe o
IpYNIax CXOAHBIX 53IEMEHTOB (IIENOYHBIE H MIEIOYHO3EMENbHbIE METAJLIB,
raJlOTeHbl, MHEPTHBIE ra3bl). JIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEPHBIE OKCHIBI
W THAPOKCHIBI.

Ilepuoauueckuit 3akoH. [lepuonuueckas cucreMa XUMHYECKHX 31eMeHTOB /I,
H. Mengeneea. KoporkonepuonHas W JJIMHHOINEpHOAHAas  (OPMEI
Ilepuoanueckoii cucteMel xumuyeckux sneMmentos J[. 1. Menaeneepa. [lepuonn
U rpynnel. Du3nueckuit CMBICT NOPAAKOBOIO HOMeEpa, HOMEPOB MepuoAa |
rpyIIIBI 3JIEMEHTA.

Crpoenure atromoB. CocraB aToMHBIX siaep. M3oronsl. DnekTpoHsl. CTpoeHue
3JIEKTPOHHBIX 000JI0¥eK aroMoB TiepBeIX 20 XHMHYECKHX 3JEMEHTOB
Ilepuonuueckoii cucremn [. U, MenaeneeBa. XapakTepuCTHKa XHUMHYECKOTO
3neMeHTa no ero nonoxeHuto B [lepuoauueckoii cucreme /1. M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS pajuyca aTOMOB XHMHWYECKHX 3JIEMECHTOB,
MeTaJUIM4YeCKHX ¥ HeMeTaNIHYeCKHX CBOUCTB I10 I'PyIIlaM U NEPHOAAM.

3nauenue I lepuoaudeckoro 3akoHa U Ilepruoandeckoi CHCTEMBI XHMHUYECKHAX
3NIEMEHTOB i1 pa3BUTHS Hayku U npaktukd. JI. WM. Menpenees — y4uéHBIA B
rpaXkAaHAH.

XuMuyeckas cBsa3s, KoBaneHTHad (ToONsApHAasT W HENONsApHas) CBsi3b.
DNeKTPOOTPHLATEIFHOCTE XUMHUYECKHX IeMeHTOB. loHHas CBA3b.

Crenens  okucieHds. OKHCIUTEIBbHO--BOCCTAHOBHTE/IBHBIE  PEaKLMH.
ITpowecchl okucaeHHs U BOCCTaHOBNCHHS . OKMCIHWTENH H BOCCTAaHOBUTEIH.

Xumuneckuii IKCHEPUMEHM:

H3yYeHHe 0O0pa3OB BEIECTB METAJUIOB M HEMETAIOB, B3aMMOJECHCTBHE
THIpPOKCHAA LHHKA C pacTBOpaMH KHCJIOT M ILIEI04Yei, NpPOBEJICHHE OIBITOB,
WLTIOCTPUPYIOLLMX  [PUMEPHl  OKHUCIIHTENBHO-BOCCTAHOBUTENBHBIX  PEaKLMi
(ropenue, peakLUH pa3loKeHHUs, COEAUHECHHA).

Mesicnpeomemubsle ceasu



Peanuzauma MeXInpeAMETHBIX CBfi3edl NpH H3yYeHHMH XMMHH B 8 Kiacce
OCYIIECTBAACTCA 4epe3 MCOOJIb30BaHUEe KakK oOOIMX ecTecTBeHHO--HayYHBIX
MOHATHM, TaK U MMOHSATHH, SABISIOMMXCH CUCTEMHBIMHU IS OTAENBHBIX TTPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIHKJIA.

O6mmue ecTecTBEHHO--HaY4Hble MOHATHS: Hay4HbIA (aKT, rUMmoTe3a, TEOpHd,
3aKOH, aHalM3, CHHTE3, Kilaccupukamus, MepUHOAMYHOCTh, HAOMIOAEHHE,
3KCIIEPUMEHT, MOAEUPOBaHHE, H3MEPEHHUE, MOJEND, ABICHHE.

O®usrka: MarepHs, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHZ,
H30TONB!, PagHOAKTHBHOCTh, MOJIEKYJIA, IEKTPUUYECKHI 3apsajl, BellecTBO, Teo,
00BEM, arperaTHOe COCTOSIHHE BEILECTBa, ras, (U3NYECKUE BEIMYUHEI, €JHHHIBI
U3MepeHHs, KOCMOC, IUTaHeTHl, 3BE3/1b1, CoNHIIE.

buonorusa: gortocunres, npxanue, Guochepa.

I'eorpagusa: artMmocdepa, rHapocdepa, MHUHEpaibl, TOPHBIE MOPOAEL,
MOJIE3HBIE HCKOITAEMEIE, TOILTMBO, BOAHEIE PECYPCHI.

9 KJIACC

BemecTBO B XHMHY4ECKan peaKuHsi

ITepuoanyeckuii 3akoH. [lepuoauyeckas cucteMa XUMH4ECKHAX 3NIEMeHTOB /.
H. Menneneesa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB
XHMHYECKUX JJIEMEHTOB MNEpPBBIX TPEX NEPHOAOB, KaIMs, KaJblidd H HX
COCIUHEHHUH B COOTBETCTBHHM C I[IONIOKEHHEM 371eMeHTOB B Ilepuoanueckoi
CHCTEME M CTPOCHHEM HX aTOMOB.

CrtpoeHne BellecTBa: BHABI XMMHYECKOH CBS3M. THIBI KpHUCTAILUTHIECKUX
PEIIETOK, 3aBHCHMOCTh CBOMCTB BElIECTBA OT THIIA KPUCTAJUIHYECKOH PEIIETKH U
BHIIAa XHUMHYECKOI CBA3H.

Knaccudukanus 1 HOMeHKIaTypa HEOPraHHYECKHX BEHIECTB. XHUMHYECKHUE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K pAa3slHYHBIM KJIACCaM HEOPraHHYeCKHX
COeIMHEeHUH, reHETYecKas CBA3b HEOPraHUYECKHUX BEILIECTB.

Knaccuduxanus xuMHuecKNX peakiyii o pa3IuiHbIM [IPU3HAKaM (110 YUCTy
H COCTABY YYacCTBYIOIUMX B PEAKUHWH BEILECTB, MO TemIoBoMy 3ddekxty, mo
N3MEHEHHIO CTelleHel OKHCIIeHHS XHMHYECKHX 3JIEMEHTOB, [0 00paTHMOCTH, 1O
Yy4acTHIO KaTalu3atopa). JK30- U 3HAOTEPMUYECKHE pEaKUUH, TePMOXHUMHUYECKHE
YPaBHEHUS.

IMoHarHe o ckopocTH XuUMHYecKoit peakiuu. IloHatue 06 ob6paTHMBIX H
HeoOpaTHMBIX XMMHYECKHUX peakuuax. [IoHATHE O FOMOr€HHBIX H TeTEPOT€HHBIX
peakuusax. [fouaTie o karanuse. [IoHATHE 0 XUMHYECKOM paBHOBECHH. DaKTOPBI,
BIMSIOIIHE HA CKOPOCTh XHMHMYECKOH peakuMM H IONOXKEHHE XHMHYECKOIro
paBHOBECHSI.

OKHCIIHTENBHO-BOCCTAHOBUTENBHBIE  peakilud, 3JIEKTPOHHBIA  GanaHc
OKHUC/IHTETEHO-BOCCTAHOBUTENBHOH  peaKLMH. CocTaBiieHne  ypaBHEeHHI



OKHCIIHTENIbHO--BOCCTAHOBUTENbHBIX peakUMi ¢ HCMOJB30BaHHEM MeTOAa
3JIEKTPOHHOTO OalaHca.

Teopus 31eKTPONUTHYECKON AUCCOLHALIUH. DIEKTPOIUTEI H HEINEKTPOJIHTHI.
KaTHoHBI, aHHOHBI. MeXxaHU3M AUCCOLMALHH BEIIECTB C PasIMYHBIMM BHIAMH
XUMHYECKoH cBA3H. CTeneHs auccouauuu. CuiabHbIe U clnabble 3JeKTPOIHTEHL.

Peakuuy noHHOro obMeHa. YCIOBHA NMPOTEKaHUA peaKLuii HOHHOTO 0OMeHa,
MOJIHBIE M COKpAalIEHHBIE HOHHBIE YpaBHEHHs peakuuil. CBoiicTBa KHCIIOT,
OCHOBAHMH M COMel B CBeTe IIpeACTaBleHHH 00 3NEeKTPOIUTHYECKOH
aucconmanuy. KayecTeeHHble peakuud Ha HOHLI. [IoHATHE O rHApONK3e COMEi.

Xumuneckuii 3xcnepumenm:

O3HAKOMJIEHHE C MOJEMSAMH KPHCTAUIMYECKUX pelETOK HEOPraHHYeCKHX
BCIIECTB — METAUIOB U HeMeTauoB (rpadura M aiMasa), CIOKHBIX BEILIECTB
(xnopuaa HaTpUs), UCCNEOBAaHHE 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peakuuH
OT BO3JICHCTBHA pPa3iM4YHbIX (PAKTOPOB, HCCIENOBAHHE 3JIEKTPONPOBOAHOCTH
pacTBOpOB  BEIIECTB, Mpolecca JHCCOLMALMH KHCIOT, Iueino4Yeil M coneil
(BO3MOXHO  HCNIONB30BaHHE BHJEO MAaTEPHANOB), [POBEJCHHE  OIBITOB,
HIIIOCTPUPYIOLIMX  NPH3HAKH  [POTEKaHWs peakmHii  HOHHOrO  obMmeHa
(obpazoBanne ocanka, BhIJENEHHEe Traza, oOpasoBaHMe BOJBI), OILITOB,
WUIIOCTPHPYIOIUX  IPHMEPHl  OKHCIIHTENIBHO-BOCCTAHOBUTEABHBIX  PeaKIfHii
(ropeHHe, peakLiMH pa3iOXKEeHUs, COEAHHEHHs), PAclO3HABaHUE HEOPraHHYECKHX
BEUIECTB C IIOMOILBIO KAUECTBEHHBIX peakiMi Ha HOHBI, pelleHHe
9KCNIEpUMEHTANBHBIX 3a/1au,

Hemeranasl 4 UX coeIHHEHHA

Ob0mias xapaktepucTHKa rajtoreHoB. (OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeleHH okucneHus. CtpoeHHe U (U3HMEcCKHe CBOMCTBAa MPOCTBIX
BEIIECTB — TaloreHoB. XHMHYECKHWe CBOHCTBA Ha IpUMepe XJiopa
(B3auMoOJeiCTBHE ¢ MeTalllaMH, HeMeTalUiaMH, lieNnodamMu). XIJIOpOBOAOPO.
ConsHas KucnoTa, XMMHYECKHE CBOHCTBa, NoJiyueHHe, IMpHMeHeHue. [leficTeue
XJIopa W XJIOPOBOAOPOJa Ha OpPraHH3M 4eloBeKa. BakHellllne XJIOpHUABI U HX
HaxOXAEeHHEe B PUPO/IE.

OOwmas xapakrepucTHka 31emMeHTOB VIA-rpynnel. Oco0eHHOCTH CTpOeHHs
4TOMOB, XapaKTepHbi¢ CTemneHH OKucneHHd. CTpoeHHe W (H3HYecKHe CBOHCTBa
NPOCTHIX BEIIECTB — KMCJIOPO/a U cephbl. AJIOTPONHBIE MOSH(PHKALMH KHCIOpOJIa
H cepel. XuMHuecKHe cBoiicTBa cepbl. CepoBoAoOpol, CTpOeHHE, (pusndeckue H
XHMHYecKre cBoicTBa. OKCHIOB CEphl KaK NPEACTAaBUTENM KHCIOTHBIX OKCHIOB.
Cepuas XucioTa, (Qu3MuYecKHe ¢ XHMHMYECKHe CBOHcTBa (oOmmue Kak
NpeJCTaBHTEN Kiacca KHCIOT M chneuHuduueckue). XHMMHUYECKHE peakilHy,
Jexallde B OCHOBE IPOMEBIIUIEHHOTO crocofa MOMy4eHMs CEpHOH KHCIOTHI
IlpumMeHeHue cepHOit KHCIOTHI. COMHM CEPHOM KHCIIOTHI, Ka4eCTBEHHAA peakiva Ha



cynbdar-uoH. Haxoxnenue cepbl U e€ coeanHeHHWit B mnpHpone. XuMuyuecKoe
3arpsA3HEHHE OKpYXKalolleil cpeabl COEIWHEHHWSMH cepbl (KUCIIOTHbIE MOXKIH,
3arps3sHEHME BO3AyXa U BONOEMOB), CTOCODEI €ro MpeaoTBpaIeHHS.

Ob1as xapakTepHcTHKa 31eMEeHTOB VA-rpynmnsl. OcoGEHHOCTH CTpOeHHS
aTOMOB, XapaKTepHbIe CTENEHH OKUCIECHHA. A30T, paclpocTpaHeHHe B MPUPOAE,
¢H3ndecKkue 1 xuMHudYeckue cBoiictea. KpyroBopor a3oTa B npupoje. AMMHAK, €ro
¢u3HUecKHe H XMMHYECKHE CBOMCTBA, MOTydYeHHe U puMeHeHHe. CoNx aMMOHHS,
HX (QH3HYECKHe M XUMHYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiug Ha
HOHBl aMMOHH:A. A30THas KHCJIOTa, €€ ToNy4YeHHe, PU3UYECKHE W XMMHUECKHE
cBoiictBa (00lllMe KaK IIpeACTaBHTENd Kiacca KHMCIOT H ChelHdHYECKHE).
Ucnonk3oBaHMe HHTPATOB M CoJed aMMOHHS B KadecTBe MMHEPaIbHBIX
yaobpenni. XuMH4ecKoe 3arpa3sHeHHe OKPYKAOIIEH CPeabl COSIMHEHHAMH a30Ta
(KACNIOTHBIE JOXAH, 3arps3HeHHe BO3AyXa, NO4YBEI M BOJA0EMOB). Docdop,
ajuioTponHele Moaupukauuu docdopa, ¢uzMvYecKkne W XUMHUYECKHE CBOMCTBA.
Oxcnp docdopa (V) u docdopHas kuciota, pusmueckre 1 XUMHUECKHE CBOMCTBA,
noxyuenue. Mcnone3osanue ¢ocdaToB B kauecTBe MUHEpAIBHBIX yI00pEHHI.

O6was xapakTepucTHKa 3eMeHTOB IVA-rpynmnbl. OcoGeHHOCTH CTpOeHHs
aTOMOB,  XapaKTepHble CTENEeHH OKHCIEHMA.  YIJIepoX,  aJUIOTPOIHEIE
MOIH(UKALKMK, PpacnpoCTpaHEHHe B IpPHPOAe, (QH3HUYSCKHME H XHMHYECKHE
cBoiicTBa. Aacopbuus. Kpyrosopot yraepona B npupoae. OkcHIsl yriaepoja, HX
busznyeckue U XHMHYECKMe CBOMCTBa, MAeliCTBHE Ha JKMBBIE OPraHHU3MBI,
MOJIyYeHHEe M TpUMEHEHHEe. JKONOrHyecKue npobiieMbi, CBA3aHHBIE C OKCHIAOM
yriaepoga (IV), runoresa rmobanbHOro mNOTEMNEHHS KIMMaTa, NapHUKOBBIH
addext. YronpHas KHcI0OTa B €€ coli, nX Pu3pdecKkne H XHMHYECKHE CBOHCTBA,
noaydeHue M npuMeHeHwe. KauecTBeHHas peakius Ha KapboHaT-HOHBL
Hcnonp3obaHue kapOOHATOB B OBITY, MEJUIIHHE, TTPOMBILILUIEHHOCTH U CEIBCKOM
XO3HCTBE.

INepBoHauaIbHBIE MOHATHA 00 OpraHUYECKUX BellleCTBaX KaK O COeJHHEHHAX
yriepoaa (MeTaH, 3TaH, ITHJIEH, alleTHJIEH, 3TaHOMN, MIUIEPHH, YKCYCHas KHCIOTa).
[IpypoaHble HCTOYHHKH YI7IeBOAOPOAOB (yrojib, IPHPOAHBIH ra3, HeQTh),
NpOAYKTH WX mnepepalboTku (OeH3WH), UX pojib B OBITY W NPOMBILUUICHHOCTH.
[ToHsTHe 0 OMONIOrHYECKH Ba)KHBIX BEIIECTBAX: XKHUpaX, Oenkax, yriesoaax — M X
POMM B KU3HH 4YENOBeKa. MarepuansHoe €JMHCTBO OpPraHMYECKHMX H
HEOpPTraHN4eCKUX COeMHEeHUI.

KpemHMii, ero ¢QusndeckMe u XHUMHYECKHE CBOMCTBa, IIOJy4YeHHE H
npumeHenne. CoeauHeHus KpeMHHsA B npupoge. Obuipe npeacrabieHus o0
okcuae kpemHusa (IV) u KkpeMHHeBo#l kucnore. CHITHKATBI, X HCIIOIb30BAHHE B
ObITY, B NpOMBIIUIeHHOCTH. BaxHeliye cTpouTenbHble MaTepualbl: KEPaMHKa,



CTEKIIO, LIEMEHT, OeroH, xene3o00eToH. IIpobaeMsl 6€30MacHOIO MCMONBE30BaHHUs
CTPOHTENBHEIX MaTePHAIOB B MOBCEAHEBHOM XH3HH.

Xumuueckuii Ixcnepumenm:

H3yueH#e 00pa3loB HEOPraHWYECKHX BELIECTB, CBOMCTB COJAHOM KHCIIOTHI,
NpOBEJEHHE XauE€CTBEHHBIX peakluil Ha XJIOPHJ-UOHB! H HabIFOAeHNe HPH3HAKOB
HX MpOTEKaHHs, OIBITBHl, OTpaXKalmMe (PUIHUECKHE M XUMHYECKHE CBOMCTBA
rajlor€eHOB M HX COeAMHEHHUI (BO3MOXXHO MCIONB30BaHHE BHIEOMATEPHAJIOB),
O3HaKOMJIEHHEe ¢ oOO0paslamMH XJIOpWAOB (rajloTeHHIOB), O3HAKOMIEHHE C
obpasiaMH ceppi U €€ COCAMHEHHAMH (BO3MOXHO  HCIIOJIB30BaHHUE
BHAEOMAaTEpHAJIOB), HabmoAeHHE NMpoLiecca oOyrIMBaHKH caxapa 10J JAeHCTBHEM
KOHLUEHTPHPOBAHHOH CEpHOM KHUCIOTHI, U3Y4EHHE XHUMHUYECKMX CBOMCTB
pa3baBneHHON CEpHOH KHUCIIOTHI, IPOBEICHHE Ka4eCTBEHHOM peakiMy Ha Cybdar-
HOH ¥ HaOloJeHWe mpu3Haka e€ IPOTEKaHHA, O3HAKOMICHHE C (PU3HYECKMMH
CBOMCTBaMH a3ora, docdopa M HX coeAHHEHHH (BO3MOKHO HCIIOIB30BAHHE
BHIEOMAaTEPHANIOB), 0OpasLiaMU a30THBIX U (QochOpHBIX yA0OpeHUil, MONyYeHHE,
coOHpaHue, paclmo3HaBaHHE M H3yYeHHE CBOMCTB aMMHakKa, IPOBEACHHE
Ka4eCTBEHHBIX peaKLMi Ha MOH aMMOHUS U (ochaT-HOH M H3yYeHHEe MPH3HAKOB
WX TIPOTEKaHMsl, B3aMMOAEHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ MEbH)
(BO3MOXKHO  MCIONB3OBAHME  BHAEOMATEPHANOB),  HM3y4eHHe  Mojeel
KPUCTANIMYECKMX peu€ToK anMaza, rpapurta, (QyniepeHa, O3HAKOMIICHHE C
NPOLECCOM ancopOLMKM pacTBOPEHHBIX BELUECTB AKTHBHPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOra3a, NonydeHHe, cobHUpaHue, pacliO3HABAHHE M H3ydYeHHE
CBOHCTB YIJIEKMCIIOIO ras3a, MpoBeJeHHe KaueCTBEHHBIX peakuuit Ha kapOoHaT W
CHIIMKAT-WOHBl M H3y4Ye€HHE I[IPH3HAKOB HMX NPOTEKaHWA, O3HAKOMIIEHHE C
NPOAYKLMEH CHUNMKAaTHOH NPOMBIIICHHOCTH, peIIeHHe SKCIIEPHMEHTANbHbIX
3a1a4 no teme «BaxkHelllne HeMeTaJUTBl B HX COSTHHEHUSD).

Mertanabl H HX COeJHHEHHS

OOb1uas xapakTepuCTHKa XUMHYECKHX 3JIEMEHTOB — METAILUIOB Ha OCHOBAHHMH
HX MNoJioKeHust B [lepuoaudeckoil cHcTeMe XMMHYeCKHMX 3nemeHtoB JI. U.
MenaeneeBa 1 cTpoeHHs aToMoB. CTpoeHHe MeTaioB. Metauyeckas CBA3b U
METaNNM4ecKas  KpUCTaIM4eckas  pemérka.  DJNEKTPOXHMHYECKHH  paA
HanpsDKeHHH MeTaioB. OU3HYECKHe U XMMHYECKHE CBOKMCTBA MeTaiioB. O6uiue
crioco0bl MoJyuyeHUs MeTawioB. [loHATHE O KOPPO3HHM METANIOB, OCHOBHEIE
cnocoObl 3alMTH MX OT Koppo3un. CmnaBbl (CTasib, YYryH, IJIOPATIOMHHMIA,
OpoH3a) U UX IpUMeHeHHe B ObITY U IPOMBILILIEHHOCTH.

IllenouHble MeTabl: MOJOXKeHUe B [lepHOau4ecKoil cHCTeMe XHUMHYECKHX
anemeHToB JI. . MeHaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJEHHE B INPHPOAE.
Pu3nUecKHe W XUMHUYECKHe CBOMCTBa (Ha mpuMepe HaTpusa H Kamnua). OKCUABI U



THAPOKCHABI HAaTpHs W Kanud. lIpuMeHeHHWe INENOYHBIX MeETAIOB M HX
COEJIMHEHHIA.

LllenoyHo3eMenbHEIE META/NIBE MAarHWi M KalublLMi: MOJOXEHHE B
Ieproanueckoli cucreme xumudeckux nemeHToR JI. M. Mengeneepa, cTpoeHue
HX aTOMOB, HaxOXJeHHE B npHupoze. PU3HYeCKHue U XMMHYECKHE CBOIICTBA MarHu
U Kaneuui. Baxselluue coenuHeHHs KaubLiusg (OKCHI, THOPOKCHA, COJIH).
HKEcTKOCTE BOJB! M ClIOCOOLI €€ yCTpaHeHHS.

AnoMunuii: osoxxeHue B [leprogmdeckoi cUCTEME XUMHUYECKHX DJIEMEHTOB
. . MeHgeneeBa, cTpoeHHe aroMa, HaxoxaeHde B mpupoae. PuUzHyecKHe H
XMMHYECKHE CBOMCTBa amoMHHHA. AM(OTepHbIe CBOHCTBA OKCHAA W T'MAPOKCHIA
ANFOMUHUS.

XKenezo: nonoxenue B [lepHoandeckoil CHCTeMe XMMHUYECKHUX 371€MEHTOB [l
H. MenaeneeBa, cTpoeHHe aToma, HaxoKgeHHe B npupope. DusuyeckHe M
XHMHUYECKHE CBOHCTBA Xkene3a. OKCHAbL, rHAPOKCUIBI U couid xkele3a (II) u xenesa
(IIT), ux cocraB, CBOKCTBA H MOIYYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMIICHHE ¢ of0pasuaMu MeTAUIOB M CILUIABOB, HX (H3HYECKHMH
CBOMCTBAMH, H3y4Y€HHE DPE3yJbTaTOB KOPPO3WH  METANIOB  (BO3MOXXHO
MCNONb30BAaHUE BMJEOMATEPHANOB), OCOOEHHOCTEH B3aUMOJEHCTBHA OKCHIA
KaJbLMA W HaTpUs C BOJAOHM (BO3MOXXHO MCIOJNbB30BAaHHE BHIEOMATEPHAIIOB),
HCCIIeIOBaHUe CBOMCTB XECTKOH BOIBI, Mpollecca MOPeHUsl JKelle3a B KHCIopoJe
(BOBMOXKHO  HMCMONIB30BAHME  BHEOMATEPHANIOB), IMPU3HAKOB  IPOTEKaHHs
Ka4yeCTBEHHBIX peaklMH Ha MOHRI: MarHus, KajbLus, alIOMUHHA, IUHKA, jKele3a
(I1) u xenesa (1II), meau (II), HaGnioAEeHHE ¥ OMKMCAHUE MPOLECCOB OKPALIHMBAHHA
[TaMEHH HOHaMH HaTpHsA, Kalusad W Kajdblus (BO3MOXKHO HCHONB30OBaHHE
BHJ€OMATEPHAIIOB), HCClleIoBaHHe aM(POTEPHBIX CBOICTB IHAPOKCHAA ATIOMHHHA
M THAPOKCHA LHHKA, pELICHHE IKCIIEPUMEHTANBHEIX 3a/1a4 10 TeMe «BakHeH1une
METAJIBl U MX COSIUHEHUA.

XHMHS H OKPYXAONIIan cpeaa

BemecrBa ¥ MaTtepdaiasl B IOBCEAHEBHOM >KM3HMU 4esoBeKka. besomacHoe
KCIMOJIB30BaHUE BelIeCTB U XMMHYecKHX peakuui B ObiTy. [lepBast noMous npu
XUMHYECKUX OXKOTaX U OTPaBIEeHUSX.

XuUMHYecKoe 3arpsasHeHHe OKpyKaroled cpelsl (nmpeaenbHas AOMNYyCTHMAas
KOHILIeHTpauus BemmecTs, gainee — I1IJIK). Poib XUMHH B peLlIEeHUH 3KOJIOTHYECKUX
npobneM.

Xumuueckuii IKcnepumenm:

H3yvyeHHEe 00pa3iloB MaTepHanoB (CTEKJIO, CIUIaBbl METAIOB, NMOJNMMEPHBIE
MaTepHalbl).

Mexcnpeomemnbie céazu



Peanuzanus MexXIpeaMETHBIX cBs3edl NpH H3yueHHMM XUMHM B 9 Kiacce
OCYIIECTBIAETCA 4Yepe3 HCIONB30BaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
IMOHATHH, TAaK U MOHATHH, SABAAIOLIUXCA CUCTEMHBIMH 1 OTACIBHBIX NPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKJIA.

OOwie ecTecTBEHHO-Hay4YHble MOHATHA: HAy4HBIH (paxkT, runoresa, 3aKOH,
TEOpHd, aHallu3, CHHTE3, KIacCHOUKAlUs, MNEePHOZHYHOCTb, HalMoaeHHe,
IKCIIEPHMEHT, MOJEIUPOBAaHUE, H3MEPEHHE, MOJENb, SIBIECHUE, MapHHKOBBIMH
3¢ peKT, TEXHOJIOrUsA, MaTepHaIbL.

®dusznka: MaTepus, aToM, DSIEeKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
W30TOIMBI, PaTAOAKTHBHOCTB, MOJIEKYNA, JJIEKTPHYECKHH 3apsi, MPOBOAHHKH,
NONYNPOBOAHUKHA, JUDJIEKTPUKH, (POTOJIEMEHT, BELIECTBO, Telo, OOBEM,
arperaTHoe COCTOSHHME BEILECTBa, a3, pacTBOP, PACTBOPHMOCTh, KPHCTAJIIMYECKas
pelnéTka, CIiaBbl, (PU3MUYECKUE BEJMUHHBI, €OUHHMLBI U3MEpPEHHUS, KOCMHYECKOE
MPOCTPAHCTRO, [JIaHeThl, 38&3ab1, CoNHLE.

Buonorns: dortocunTes, AbpxaHue, 6Hocdepa, 3KOCHCTEMa, MHUHepalbHbIE
yR0OpeHHs, MHKPOIJIEMEHTHI, MAKPOIIEMEHTEI, TUTATEJIbHBIE BELECTBRA.

Teorpadpusa: armocdepa, rugpocdepa, MuHHEpaNnbl, TOpHbIE MOPOJBI,
MOJIe3HBIE HCKOTIAEMbIe, TOILTMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSI ITPOTPAMMBI IO
XHUMHH HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JJHYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHEIE pe3yNbTaThl OCBOEHMA [IPOTPaMMbl  OCHOBHOTO 06iero
00pa3oBaHuA NOCTUTalOTCd B XoJe OOydYeHHs XUMHHU B €JHHCTBE Y4eOHOH M
BOCIMTATEILHOH AEATENBHOCTH B COOTBETCTBUY € TPaJULIMOHHBIMH POCCHHCKHMH
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMM LIEHHOCTAMH, NPHHATHIMH B
oblecTBe MpaBUIaMH H HOPMaMmH INOBEIEHHA M CMOCOOCTBYIOT MpoOIECcaMm
CaMOITO3HAHHS, CAMOPA3BUTHSA U COLHAIM3ALMH O0YUAIOIIHXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPaXalOT TOTOBHOCTh  OOYYAIOIIMXCH
PYKOBOACTBOBATbCSl CHUCTEMOH MO3HTHBHBIX IIEHHOCTHBIX OpPHEHTAUHH H
pacllMpeHHe ONbITa JEATENBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) NaTPHOTHYECKOr0 BOCIIHTAHHA:

LEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, ACTOPHUYECKOMY
M HaydHOMY HaclCIHI0, NOHUMAaHWA 3HAYeHHS XHMHYECKOH HayKH B J>KH3HM
COBpEMEHHOIo 0OmIeCcTBa, CMIOCOOHOCTH BJIAAETh JOCTOBepHOH HHpopMaumeii o
[EPeAOBBIX JIOCTIDKEHMAX W OTKPBITHAX MHPOBOM M OTEYeCTBEHHOH XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe Mupa U 00IecTBa;

2) rpakIaHCKOro BOCTIHTAHHS:

NPEeACTaBICHNS. O COLMANBHBIX HOPMax W MpaBUAax MEeXIHYHOCTHBIX
OTHOLUEHHUH B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OGILLECTBEHHO
MOJIE3HOH, Yy4ye€OHO-HCCNIEOBATENbCKOM, TBOPUECKOH ©  JAPYrdX  BHAAX
JeSATENLHOCTH, TOTOBHOCTH K pa3HOOOpasHOH COBMECTHOH MeATENBHOCTH INpH
BHINOJIHEHHH Y4YeOHBIX, IO3HABAaTEJIBHBIX 33J][a4, BHIMOJIHEHHUH XHUMHYECKHX
9KCIIEPUMEHTOB, CO3/JaHHH Y¥eOHBIX NMPOEKTOB, CTPEMJICHHS K B3aNMOIIOHHMaHHIO
M B3aHMOIIOMOIIM B TIpolecce 3TOH Yy4ueOHOH HesATEeNbHOCTH, I'OTOBHOCTH
OLICHUBATh CBOE TIOBEICHHE M TOCTYNKH CBOMX TOBapHIled C MO3ULUH
HPaBCTBEHHBIX ¥ TIPABOBHIX HOPM C YUETOM OCO3HAHMS NOCIEACTBHI MOCTYNKOB;

3) HeHHOCTH HAYYHOI0 NO3HAHHS:

MHUPOBO33pEHYECKHE IPEACTABICHUS O BELIECTBE H XHMHYECKOHM peaKlMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO pPa3BHUTHA HAyKH H COCTaBJIAIOLLUE
OCHOBY Ul MOHHMAaHMs CYIIHOCTH HAYYHOM KapTHHBI MHpa, NpeAcTaBleHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHUA NpPHUPOABI, B3aMMOCBA3AX 4YeEJIOBEKAa ¢
NPHPOZHOMH Cpefoit, O POJIU XMMHUH B IO3HAHHH ITHX 3aKOHOMEPHOCTEH,

Mo3HaBaTENbHBIE MOTHBBI, HanpaBleHHbBIE HAa MOJyUYeHHe HOBBIX 3HaHHH 110
XUMHH, HEOOXOOUMBIE S OOBACHEHHS HAONIOAaeMBIX ITPOLECCOB M SABJIECHHH,
IIO3HaBaTeNbHOM, WH(POPMAUMOHHOH H YHTATEIBCKOM KyJIbTYPBI, B TOM 4YHCHE
HABLIKOB CAMOCTOATEIBHONH paGoTel ¢ y4yeOHBIMM TEKCTaMH, CHPaBOYHOM



JUTEPATYypod, MAOCTYNIHBIMH TEXHHYECKHMH CpeACTBaMU HHGOPMaIHOHHBIX
TEXHOJIOTHH;

HHTepeC K OOy4YeHHIO W MO3HaHHIO, JMOOO3HATENHHOCTh, TOTOBHOCTH U
cnocobHOCT K  camMo00pa3oBaHMIO, TIPOSKTHOH M HCCIIEOBATENbCKOM
JEeATENBHOCTH, K OCO3HAHHOMY BEIOOpY HAINpaBIEHHOCTH W YpOBHS O0y4yeHHS B
JaNbHERIIIEM;

4) popMHpPOBaHHS KYJIbTYPbl 310POBBA:

OCO3HAaHHME LIEHHOCTH JKHM3HH, OTBETCTBEHHOIO OTHOIICHMA K CBOEMY
3J0pPOBBIO, YCTAHOBKM Ha 3IOpOBBIH 00pa3 XH3HU, OCO3HAHHE NOCJEJACTBHH H
HENPHATHE BPEAHBIX NPUBBIYEK (YIOTpeOIeHUs aNKorosi, HAPKOTUKOB, KypeHH),
HeoOXONUMOCTH cobmoaenus npaBuin 0Ge30mMacHOCTH NpH  obpalieHHH ¢
XUMH4E€CKMMH BEIECTBAMH B OBITY ¥ peaIbHOH XKHU3HH;

5) TpyaoBoro BOCHTAHHN:

MHTEpec K MIPaKTHYECKOMY H3yueHHIO Ipodeccrii 1 Tpyaa pa3inuyHOro poaa,
YBaX€HHUE K TPYJy W pe3ylbTaTaM TPYAOBOH NEATENBHOCTH, B TOM HHCJIE Ha
OCHOBE MPHMCHEHHA INPEAMETHBIX 3HAHWH 10 XMMMH, OCO3HAaHHBIA BHIOOP
HHAMBHAYaIbHOR TPAaeKTOPUU MpoAokeHUs 0Opa3oBaHUd ¢ yYETOM JIMUHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XHMUH, 00IIeCTBEHHBIX HHTEPECOB U MoTpedHOoCTeH,
ycrneuHoi npogeccuoHaNLHOM ASATENHEHOCTH M PA3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB afJaliTHPOBAThCA B NPOQECCHOHATBEHOM cpefie;

6) IK0JIOrH4YecKOro BOCIMTAHHSA®

IKOJIOTHYECKH [eJecoo0pa3sHoe OTHOIIeHHE K IIPUpoJE KaK HCTOYMHHKY
JKH3HH Ha 3eMIle, OCHOBE €€ CYIIISCTBOBaHHSA, IOHUMaHKHE LICHHOCTH 310POBOrO H
Oe3zomacHOro oOpaza >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢$H3MYECKOMY M MCHXHYECKOMY 3AO0POBBIO, OCO3HAHHE LIEHHOCTH COOIIOIACHHA
npaBun 6e€30macHOro MoBeJieHUs Npu paboTe ¢ BELIECTBAMH, a TAKKe B CUTyallusX,
YrpOXAIOIUX 3JOPOBbIO U XKH3HH JIKOJEH;

CrOCOOHOCTH NPHUMEHATH 3HAHHA, MONy4acMble NPH H3YYCHWH XHMHH, JUIA
PEHICHHS 33/a4, CBA3AHHBIX C OKpYXXalolle#l NMPUPOJHOH CPENOK, 1A MOBHIICHHA
YPOBHA  DKOJIOTHUECKOH KYNBTYpHl, OCO3HaHHA II00aJBHONO  XapakTepa
IKONIOTHYECKUX NpodJieM W HyTed HX pelleHHs IMOCPEACTBOM METOAOB XHMHH,
IKOJIOTMYECKOrO MBILUIEHHs, YMEHHS PYKOBOACTBOBATHCSI UM B I03HABATEJILHOHN,
KOMMYHHKaTHBHOH U COLMANIBHOM NPaKTHKE.

METATIPEIMETHBIE PE3YJALBTATDI

B cocraBe MeTanpeOMETHBIX pPE3yJbTATOB BRIAENAIOT 3HAYMMbIE IUIA
(hOpMHpOBaHHA MHPOBO33PEHHUS OOIIEHAy4yHBIE TIOHATHA (3aKOH, TEOpHA,
NPHHLKN, CHITOTe3a, GaKT, CUCTEMA, NMPOLIECC, FKCIIEPUMEHT H APYroe.), KOTOophIe
MCIHONMB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpEAMETaxXx M IO3BOJAKT Ha
OCHOBE 3HaHHMHA M3 ITHX NPEAMETOB (POPMHMPOBATH IIPEACTABICHHE O LENOCTHOH



Hay4HOH KapTHHE MHpa, U YHHBEPCAIbHEIC YUeOHBIE ACHCTBUA (TI03HABATEIbHEIE,
KOMMYHHKaTHBHBIE, DETyJATHUBHBIE), KOTOpbi¢ obOecneduuBaloT (HOpMHpOBaHHE
FOTOBHOCTH K CaMOCTOSTENBHOMY IUIAHMPOBAaHHMIO M OCYLIECTBIEHHI) Y4eOHOH
JEeATENEHOCTH.

IloznaBaTe/ibHbIC YHHBepcaJIbHbIE YieOHbIe AelicTBHA

Ba3oBble Joru4yeckue AeficTBHA:

YMEHHA HCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUIEHHS IPH OCBOSHHH
3HAaHWH: pacKpbIBaTh CMBICT XMMHYECKHX MOHATHH (BbLAEIATH MX XapaKTepHLIe
NpU3HAKH, YCTAHAB/IMBATh B3aUMOCBA3b C JAPYTMMH IOHATUAMMU), UCHOJB3OBAThH
MOHATHA A1 OOBACHEHHA OTACAbHBIX (PaKTOB M ABJICHHI, BBIOHpPATh OCHOBAHUA H
KPHUTEpHH I KJIACCH(HKALUWH XUMHYECKHX BELIECTB M XHMHMYECKHX peaKIu,
YCTaHaBJIHUBAaTh NPUIHHHO-CIIEACTBEHHBIE CBS3M MEXJIYy OOBEKTaMH H3Yy4eHHS,
CTPOUTH JIOTHYECKHE pacCyXAeHus (MHAYKTUBHEIE, A€NYKTUBHEIE, [10 aHAJOTHH),
JieNaTh BHIBOJBI H 3AKIIOYEHU;

YMCHHE [pUMEHATL B Mpouecce NO3HAHUA TMOHATHA (NIpeAMETHEIE H
MeTalpeIMETHEIE), CAMBOJIUUECKUE (3HAKOBBIE) MOJIENH, HCIIOIb3YEMBIE B XHMMHH,
npeoOpa3soBbIBATh MIHPOKO NPUMEHSIEMbIE B XHMUM MOJENBHEIE MPEeACTaBIEHH] —
XHMHYEeCKHi 3HAK (CHMBOJI 3NIeMEHTa), XuMHuyeckas ¢GopMyla H YpaBHCHUE
XHUMHYECKOH peaKkluy — NpU PEelIeHHH Y4eOHO-MO3HABATENBHBIX 3a/a4, C Y4ETOM
3THX MOJIEJIbHBIX TIpeACTABJICHHUH BBIABIATH M XapaKTepH30BaTh CYIECTBEHHbIE
MPU3HAKH W3y4aeMBIX 0OBEKTOB — XHMHYECKHX BEIECTB H XHMHUYECKHX peaKuui,
BBIIBIATE OOLIMEe 3aKOHOMEPHOCTH, [PUYHHHO-CICACTBEHHBIE CBS3H H
NPOTHBOPEYMSA B H3y4aeMBbIX NIPOLECCcax H ABJICHHAX.

Ba3oBbie HeCIe10BaTeIbCKHE AeHcTBHS:

YMEHHE HCIOJIb30BATh IOCTABJICHHbIE BOIIPOCH B Ka4e€CTBE HMHCTPYMEHTa
NO3HAHHMA, & TAKXKE B KaueCTBE OCHOBBI Ji (OPMHPOBAHHA THIIOTE3bl IIO
NpOBEpPKe MPABHIIBHOCTH BHICKA3BIBAEMBIX CYKIEHHH;

nproOpeTeHHe OMBITA MO IUIAHUPOBAHUIO, OPraHU3alMH H IPOBEIEHHIO
YYEHHYECKHX OKCIEPUMEHTOB, YyMeHHe HabmoJaTh 3a XOJOM IIpoLecca,
CaMOCTOATENBHO MPOTHO3KPOBATh €ro pe3yJbTaT, GopMyIHpoBaTs 0000IIEHHs H
BBIBOZBI [0 pe3ylbTaTaM MPOBEAEHHOIO OIEBITa, HCCIIENOBAHH, COCTABIATE OTYET
O MpoAeNaHHoH padoTe.

Pa6Gorta ¢ undopmauueii:

yMeHHEe BEIOMpaTh, AHANM3IHUPOBATh M HHTEPIPETHPOBATS HHGOPMAIHIO
Pa3IHYHBIX BUXOB U (OPM NpelCcTaBeHHUs, MOMYyYaeMylO U3 pa3sHbIX MCTOYHHKOB
(HayyHO-TIOMyNApHAas JUTepaTypa XHMHYECKOI0 COJEpXKaHMs, CIOPaBOYHbIE
nmocobus, pecypcbl VHTepHeTa), KpHTHYECKH OILI€HHBaTh NPOTHBOPEYHBYIO H
HEIOCTOBEPHY1O HH(POPMAIHIO;



YMEHHE MPHUMEHSTh pa3IM4HbEIE METOABI H 3alpOCHl NPH MOHCKE M oTOOpe
HHGOpMallMl M COOTBETCTBYIOWIMX JAHHBIX, HEOOXOAMMBIX JUIS BBIFIOMHEHHUA
y4eOHbiX ¥ MO3HABATENHHBIX 3a/a4 ONpeAeéHHOro THIA, IPHOOPETEHHE OMBITA B
00JacTH  HCMONB30BaHUA  HMHOOPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHHE KYJIBTYPOH aKTHBHOIO MCIIOJIb30BAHHS Pa3IHYHBIX OUCKOBBIX CHCTEM,
CaMOCTOATENIEHO BEIOMpATh ONTUMANBHYIO (OpMY IpeAcTaBiAeHHs HHOOPMaLHK H
HILIIOCTPUPOBATh pellIaeMble 3aJayd HECHOKHBIMH CXeMaMH, JHAIPaMMaMH,
ApyruMu dopmMamy rpadux H HX KOMOHHALMAMMU,

YMEHHME HCIIONB30BATh M AHAIU3MPOBATL B Ipolecce Y4yeOHOH u
HCCIIeI0BATENLCKON eATENPHOCTH HHMOPMALUIO O BIUSHHUH IIPOMBIILIIEHHOCTH,
CEJILCKOTO XO3fAKMCTBA M TPAHCIOPTA HA COCTOSIHHME OKpYyXarouel NpupogHoi
CpeaBl.

KoMMyHHKAaTHBHbIE YHHBepcalbHble yueOHbIe JeHCTBHN:

YMEHUS 3ajaBaTh BONpockl (B XoAe AWanora W (WIH) AHCKYCCHH) IIO
CylllecTBY  0OCyk7aaeMoil  TeMbl, (OpPMYJIMpOBaTh CBOM  MpeAJIOKEHHA
OTHOCHTENLHO BBITIOJTHEHUA TIPEUIOKEHHOHN 3a/1a4H;

YMEHHUS  TPEACTABIATh [ONY4Y€HHBIE  pe3ysbTaThl  ITO3HABATENLHOH
JEATENIbBHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTaX; JejaTh Mpe3eHTaluio
pe3yJIBTaTOB BEITIOJIHEHHS XHMHYECKOIO 3KCIEPUMEHTa (J1abopaTOPHOro OTBITA,
nabopatopHoi pabOThI [0 UCCIEAOBAHUIO CBOMCTB BELIECTB, YUeOHOIO MPOEKTa);

yMeHUS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HaBaTeNbHOM M HCCIIEOBATENBCKOH  JEATeNBHOCTH TIPH  pelleHHH
BO3HHKaIOWMX NpobiemM Ha OcHOBe yuéta OOILIMX HUHTEPECOB M COIIacOBaHHA
mo3uiUi (00CyxaeHus, OOMEH MHEHUAMH, «MO3TOBbIC IUTYPMBI», KOOPAHHALUA
COBMECTHBIX [IEHCTBHH, OlpeAeleHHe KpPHTEPHEB MO ONEHKE KayecTBa
BHITIOJTHEHHOM paboThl U Apyrue).

PeryassiTHBHBIC YHHBePCA/IbHbIE Y4eOHbIe AelicTBHA:

YMEHHE CaMOCTOATENbHO ONpeAeNiaTh LN [eATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBJIATh, KOHTPOJIHPOBATh H NMPH HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOKO
JeATeNFHOCTh, BEIOMpaTh Hanbonee 3¢Q¢eKTUBHBIE CIOCOOH pellieHUus y4eOHBIX U
NO3HABATENbHBIX 33/1ad, CAMOCTOSTENBHO COCTaBIATH WIH KOPPEKTHPOBAThH
NPeJIOKEHHBIH aNropuT™M JACHCTBUA MpPH BBINOJHEHMH 3aJaHHi C Y4YETOM
NOJIy4YeHHst HOBBIX 3HAHMH 00 H3y4yaeMBIX O0BEKTaX — BEIECTBAX H peaKLMsX,
OlIEHHBAaTh COOTBETCTBHE IONYYEHHOT'O pe3yJibTaTa 3asBICHHOH LETH, YMEHHE
HCTOB30BaTh H aHATH3HPOBATh KOHTEKCTHI, IIpe/iaraeMble B YCIOBHH 3a1aHUH,

HOPEAMETHGLIE PE3YJIBTATHI

B cocraBe npeAMETHBIX Pe3YJIBTATOB MO OCBOCHHMIO 00S3aTENbHOIO
COIEep)KaHHs, YCTAHOBIEHHOrO [aHHOW (erepansHOil paboueil nporpaMMoi,
BBIAEJIAIOT: OCBOCHHBIC OOY4arOIUMMMCA HaydHble 3HAHHJ, YMEHHA U CIIOCOOBI



ACHCTBUH, cHeuHduuUecKHe JIA TNpeAMeTHOH o0nactTH  «XuMHA», BHABI
JACATENIBHOCTH 110 MNOJNYYEHWI0O HOBOTO 3HAHWA, €ro HHTEpIpETalHy,
NpeoOpa30BaHUIO H IPUMEHEHHIO B Pa3NIMYHBIX yueOHBIX U HOBBIX CHTYAITHSIX.

K koHily o6yuyeHus B 8 KJacce mpeaMeTHbIE pe3y ibTaThl Ha 6a30BOM YpOBHE

JOIDKHBI OTpaXxaTh COPMHPOBAHHOCTD ¥ O0YYAIOIINXCS YMEHHIA:

¢ PpacCKpBIBATh CMBIC]I OCHOBHEIX XHMHUYECKHX MOHATHH: aTOM, MOJIEKyJa,
XHMHYECKHH D3JEMEHT, NMPOCTOE BEIECTBO, CIOKHOE BELLECTBO, CMECH
(oaHOpOAHAA M HEOAHOPOAHAsA), BAJIEHTHOCTh, OTHOCHTENIbHAS aTOMHAas H
MOJIEKYJIApHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSAPHas Macca,
MaccoBast 0/ XMMHYECKOT0 IeMEHTA B COeIHHEHUH, MOJIAPHEIH 00BEM,
OKCHJ, KHUCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPHLATENBHOCTh, CTEINEHB
OKHMCIIEHUs, XHMHYeCKas peaKlus, KiaccUbHKallUi peakUuil: peakLHH
COCIMHEHHUA, pEaKkLUWH pa3ioKeHUs, peaKkiuM 3aMelleHUs, peakmuu
oOMeHa, 3K30- U IHAOTEPMUUYECKHE peaKiiH, TernoBod 3¢ ¢ext peakuuy,
Ap0o aroma, JJIEKTPOHHBIH CJIOM aToMa, aTOMHas OpOWTaNb, paguycC
aToMa, XMMHYecKas CBA3b, MOJIApHAsA M HEMNONSpHAsA KOBAJCHTHas CBS3b,
HOHHasA CBS3b, HOH, KATHOH, aHUOH, PACTBOp, MaccoBas OOJA BellecTBa
(nMpoLIeHTHAs KOHLIEHTPALIKA) B pacTBOpE;

e WLUIIOCTPHPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX IIOHATHH U
MPUMEHATE 3TH MOHATHS NPH ONHCAHWH BELIECTB M UX IIPEeBPAIlCHHIN;

e WHCIONB30BATh XUMHYECKYI0 CHMBOJNHKY JUIS COCTaBieHHs (opMyi
BELLUECTB H YPABHEHUH XUMHYECKUX PEaKLUil,

* ONpEJENATh BaJIECHTHOCTH aTOMOB JIEMEHTOB B OMHApHBIX COCIHHEHUSX,
CTENeHb  OKHUCJIEHUA  JJeMEeHTOB B  OWHapHBIX  COCJUHECHMIX,
NIPUHAIJIEKHOCTh BeIlIecTB K ONpeJenéHHOMY KiacCy COEOWHEHHH 1o
dopMmyniaM, BHJ XUMUYECKOH CBA3M (KOBaICHTHasi W HOHHAasA) B
HEOPTraHUYECKHUX COEHHEHHUSAX;

e packpniBaTh cMbicn [lepuomuueckoro 3axonHa JI. M. MeHgeneesa:
AEMOHCTPHUPOBAaTh MOHHUMaHHE MEPUOAMYECKON 3aBHCHMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT UX nonoxeHus B llepuoauueckoi cucreme,
3aKOHOB COXpPAaHEHWS MAacChl BEMIECTB, NOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOIO Y4YEHUA, 3aK0Ha ABOrajipo;

e ONWCHIBaThL M XapaKTepu3oBaTh TaOmugHyio ¢opmy I[lepuoauueckoi
CHCTEMBl XHMHYECKMX JJIEMEHTOB: pAa3fMu4aTh I[IOHATUA «rIaBHas
moarpynmna (A-rpynna)» u «mobounas noarpynna (b-rpynmna)», Mansie 1
OonpliMe NEPHONBI, COOTHOCUTH OOO3HAuUEHHS, KOTOPhlE HMEIOTCA B
tabnune «[lepuoamueckas cHcTeMa xumudeckux osinemeHtos JI. H.
MenzeneeBa» ¢ UHCIOBHIMH XapaKTCPUCTHKAMH CTPOCHHS aTOMOB



XHMHYECKHMX JJIEMEHTOB (COCTaB H 3aps] A4pa, o6HIee YUCIO 31eKTPOHOB
H pacnpefielIeRHe UX MO 3JEKTPOHHEIM CJIOAM );

KIacCH(UIIMPOBATh XMMHUUYECKHE 3JIEMEHTHI, HEOPTAHHYECKHE BEILECTBa,
XHMHYECKHE peaklMH (M0 YHCIY U COCTaBy y4YacTBYIOIIHX B peakiHH
BEIIECTB, [10 TEIUIOBOMY 3¢ deKTy);

XapaKTepHu30BaTh (ONMHCHIBaTh) OOIIMEe XHMHYECKHE CBOMCTBA BEILECTB
Pa3sNUYHEIX KIACcCOB, MTOATBEPKAAA ONUCAHHE IIPUMEPaMH MONEKYJISPHEIX
YpPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX peaKIlHii,

IIPOrHO3HPOBATH CBOHCTBA BELIECTB B 3aBHCUMOCTU OT HX Ka4e€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH MNpPOTEKaHUs XUMHUYECKHX TMpPEBpAIllEHHH B
Pa3nU4HBIX YCIOBHAX;

BEIYHCIIATE OTHOCHTENBHYH) MOJIEKYJISPHYIO H MOISPHYIO MAacChl
BEIIECTB, MAcCOBYIO JOJIKO XHMHYECKOrO JNeMEHTa Mo ¢opmye
COEIMHEHHS, MAacCOBYIO JONI0 BELIECTBA B pacTBOPE, NPOBOAUTDH PacuEThI
MO YPaBHEHUIO XUMHYECKOH peaKUUH;

NPUMEHATE OCHOBHBIE ONEPALMH MBICIIHTENILHOM AesATeIbHOCTH — aHaJIu3
H CHHTE3, CpaBHEHHe, 0000ILEeHHe, CHCTeMAaTHU3alHIo, KlacCH(HKaiuIo,
BBISIBJICHHE IPHYHHHO--CIEJCTBEHHBIX CBi3ed — AN U3y4deHHsA CBOHCTB
BEUIECTB ¥ XHUMHUYECKHX peaklW#i, eCcTeCTBEHHO-Hay4uHble METOREI
NO3HaHMA — HabMoJeHHE, HW3MEpEHHe, MOJASIHpPOBaHHE, IKCIEPHMEHT
(pealibHBI ¥ MBICTIEHHBIH);

cllefoBaTh  IpaBUllaM  MOJNB30BaHUA  XHMUYECKOM  MOCyJoM H
nabopaTopHelM 00OpyZOBaHHEM, a TakKXxe IpaBuiaM ofpaiueHus <
BEIECTBAMH B COOTBETCTBHH C MHCTPYKIHSAMH II0 BEITIOJHEHHIO
HﬂﬁOp&TOpHBIX XUMHYECCKHX OIBITOB [0 IIOJYYEHHIO H coGupaHmo
rasoo0pa3HeIX BelecTB (BOAOpPOJAa M KHCJIOPOJa), MPHUTOTOBICHHIO
pacTBOpPOB C ONpenenéHHOM MaccOBOH [oJeH pacTBOPEHHOIO BELIECTBA,
[IaHUPOBAaTE W [IPOBOAMTE  XHUMHYECKHE  IKCINEPHMEHTBl MO
pacmo3HaBaHHIO PACTBOPOB IIECNOYEH H KUCIOT C IMOMOIIBIO HHIHKATOPOB
(nakMyc, beHondTaneHH, METHIOPAHX H IPYTHE).

K xoHIy o6yueHus B 9 Kiaacce npeIMeTHbIE pe3yabTaThl Ha 06a30BOM YpOBHE
JOJXKHBI OTpaXkaTh CHOPMHPOBAHHOCTE Y O0Y4aIOIIMXCA YMEHHIA:

PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX ITOHSATHH: XHMHYECKHH
3NIEMEHT, aTOM, MOJIeKyja, MOH, KaTHOH, aHHOH, MPOCTO€ BELIECTBO,
CIIOXKHOE BEIIECTBO, BaJIEHTHOCTB, 3NEKTPOOTPULATENHHOCTh, CTENEHb
OKHCIICHHS, XMMHYECKas peaKlusi, XHMHUECKas CBA3b, TEIOBOH 3¢dexT
peakuuH, MONb, MONApPHBIH  OOGBEM, PpacTBOp,  3JIEKTPOJIMTHI,
HESTIEKTPOIUTHL, JJIEKTPOJUTHYECKAs IHCCOLMAIMS, PEAaKUHH HOHHOIO
oOMeHa, KaTalH3aTOop, XHMHYECKOE paBHOBecHe, OOpaTHMble H



HeoOpaTUMBbIe peakilUH, OKHCIHTENBHO-BOCCTAHOBHUTENBHBIE peaKIhH,
OKKCJIUTENb,  BOCCTAHOBUTENb, OKHCIEHHE H  BOCCTaHOBJICHHE,
IOTPONHUSA, aM(POTEPHOCTh, XHMHUYECKAsd CBA3b (KOBAaJICHTHas, HOHHa,
MeTaJNINYECKas), KpHUCTAIMMEecKas pellérka, KOppO3us MEeTallIoB,
CIIJIaBbl, CKOPOCTH XUMHYECKOH peakLuWH, HOpelensbHO OONMyCcTHMas
xkoHuenTpauus [1]1K Bemectsa;

WUIMIOCTPHPOBAaTh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IMIOHATHH U
IIPUMEHATE 3TH MIOHATHS NPY ONMCAHHH BEIIECTB H UX MIPEBPALLCHUH;
HCIIONB30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBlieHHs ¢opMyln
BEILIECTB U YPAaBHEHHMH XUMHYECKUX PEAKLINI;

ONpPEAENATh BATIEHTHOCTE H CTEMEHb OKUCTIEHHUS XUMHYECKHUX 3JIEMEHTOB B
COCIHMHECHHUAX Ppa3iM4yHOrO COCTaBa, MPUHAMNECKHOCT BEIIECTB K
onpenenéHHOMY KJIACCy COeIUHeHHiH Mo ¢opMmynaM, BHI XHMHYECKOH
CBA3H (KOBAJIGHTHasi, MOHHAfA, MeTAUIHMecKas) B HEOPraHHYECKHUX
COCIMHEHMAX, 3apsA/l MOHA M0 XHMH4YECKOH (opMylie, Xapakrep cpelbl B
BOAHBLIX PaCTBOpPaxX HEOPraHHYECKUX COCIMHEHHM, THII KPHCTALIHYECKOM
peIETKH KOHKPETHOIO BEILICCTBRA;

packpeiBats cMbicn Ilepuoandeckoro 3akona JI. M. Menpeneesa u
JEMOHCTPHPOBATE €r0 IMOHMMAaHUEe: OINUCHIBATE M XapaKTepHU30BaTh
tabnuunyro ¢opmy Ilepuoaudeckoil cucTeMbl XMMHYECKHX 3HEMEHTOB:
pasnuyaTh MOHATUA «rAaBHas mHoArpynna (A-rpynna)» u «mnobouHas
noarpynna (b-rpynna)», Mansle ¥ OonbliMe NEpPUOABIL, COOTHOCHTH
0003HayeHUs, KOTOpbIE MMEIOTCs B TEPHOOMYECKOH Tabnuue,
YUCIOBEIMH  XapaKTEPHCTUKAMU  CTPOCHHS  aTOMOB  XHMMHMYECKHX
3NMIEMEHTOB (COCTaB W 3apia fAApa, ofillee 4YHCIO 3JIEKTPOHOB H
pacnpeneieHHe WX MO 3JEKTPOHHBIM CNOAM), OOBACHATL oOO0lHe
3aKOHOMEPHOCTH B H3MEHCHHH CBOHCTB 3JI€EMEHTOB M HMX COCIHMHEHHH B
npejaenax ManblX MEPHOJOB U INIaBHBIX MOAIPYIN C YYETOM CTPOSHHS HX
aTOMOB;

KJIacCH(PHUUHPOBATh XUMHYECKHE 3JIEMEHThI, HEOPraHHYECKHEe BELLECTBA,
XUMUYECKHE peakuuu (no YUCAy M COCTaBy YYacTBYIOLIMX B pEaKIHH
BELLECTB, TIO TEILIOBOMY 3(¢deKTy, M0 U3MEHEHHIO CTeleHeH OKHCIIeHUs
XUMHYECKUX SJIEMEHTOB);

XapaKkTepu3oBaTk (ONKCHIBATh) OOLIHe M creludpuIecKre XHMHYecKHe
CBOMCTBA TMPOCTBHIX H CJIOXKHBIX BEIIECTB, MNOATBEPKAasd ONHMCAHHE
MpUMepaMH MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYHOLIMX
XHUMHYECKUX peaKlHii;

COCTABJIATh YPaBHEHHSA DJIEKTPOIMTHYECKOH JHCCOLUHALMH  KHCIOT,
LIEJIOMEH U COJIEH, MOJIHBIE W COKpalEHHbIE YPaBHEHHA PeaKLiHiH HOHHOIO



oOMeHa, YypaBHEHHs peakiHii, [OATBEPKAAIOMMX CYIIECTBOBAHHE
TeHeTHYECKOH CBA3H MeXXy BEeLIeCTBaMH Pa3IMuHbIX KIACCOB;
packpbiBaTh CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX peaKuHii
MIOCPEACTBOM COCTABIEHU JJEKTPOHHOro OanaHca 3THX peaKiHii;
[IPOrHO3HPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT HX CTPOEHHH,
BO3MOXHOCTH IPOTEKAaHMS XHUMHYECKHX MPEBPAlCHHH B pa3IMYHBIX
YCIOBHUSAX;

BBIYHCIATh OTHOCHTENBHYI0 MONEKYNSPHYIO H MOJISAPHYK) MAcChl
BEIECTB, MAaccoBYIO JONI0 XHMHYECKOrO D3JeMeHTa mo GopMyne
COEIMHEHHS, MAaCCOBYIO AOJIIO BEIIECTBAa B PacTBOPE, IPOBOAHTh PACUYETEHI
N0 ypaBHEHHIO XHMHUYECKOH peaKiuH;

coOmoaTh  [MpaBWia MONb30BAHMA  XUMHYECKOH TMOCYAOH H
nabopatopHbiM 000OpyJaOBaHMEM, a TaK)Ke TMpaBuia oOpalleHus ¢
BEUICCTBAMH B COOTBETCTBUH C HMHCTPYKUHAMH 10 BEHIOJHEHHIO
1abopaTOPHbIX XMMHYECKHX OIBITOB IO TMOJYYEHHKO H COOHpaHHIO
ra3o00pa3HbIX BellecTB (aMMHAKa W YIVIEKHCJIOro rasza);

NPOBOAWTs  peaKkUHH, MOATBEPXAAIOINIME KAYeCTBEHHBIH  COCTaB
Pa3sIHYHBIX BELIECTB: Pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHJ-, OpoMHI-,
nonua-, kapbonar-, ¢ocdar-, cunMKaT-, Cynbdar-, THAPOKCHA-HOHEI,
KaTHOHBl aMMOHMS H HMOHBI H3YyYE€HHBIX METAJUIOB, MPHCYTCTBYIOIHE B
BOAHBIX pACTBOpPaX HEOPraHMYECKHUX BEIIECTB;

OPUMEHATE OCHOBHBIE ONEPALMH MBICIHTENEHOR JEATENBHOCTH — aHAIHN3
W CHHTE3, CpaBHeHHe, 0000INeHHe, CHCTEMATH3Al[MIO, BBIABICHHE
IPUYHHHO-CJICJICTBEHHBIX CBA3€H — I M3YYEHHSA CBOKMCTB BEILIECTB H
XMMHYECKHAX peaknuii, eCcTeCTBeHHO-HAy4YHble METOAbl IIO3HAHHA —
HaOmoieHHe, M3MEPEHHE, MOJSIHPOBAaHHE, DKCIIEPUMEHT (peaNbHbIH H
MBICTICHHBIH).



TEMATHYECKOE IITAHHPOBAHHE

8 KJIACC
l LKOHHHECTBO 4acoB
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Pas,ue.n 1. Hepnonaqa.ubnme xumnqeglggﬂq}nnrun - -
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; Pasne.rl 3. Hepuonnqeclmu 3AKOH M Hepnonnqeclcaﬂ CHCTEMa XUMHYecKHX 21emenToB JI, H. Menne.meena. Crpoenne aToMoB.

XﬂMquCKaﬂ CBIBI: OKHCJIHTEJleO-BOCCTaHOBHTeJIbele peaxuml



[Tepuommyeckuii 3aK0H H |
[lepuonnueckas cucrema

3.1
XHMHYECKHX 3neMenToB [, .
Menaene-epa. CTpoeHne atroMa
XuMHuecKas CBA3b.

3.2 . OKHMCIMTENBHO-

BOCCTAHOBHTC/IBHBIC PCAKIIHHA

HUroro no pazgeny

PesepBHOE Bpems

OBILEE KOJMYECTBO YACOB 1O
ITPOTPAMME

7 0
8 1
15

3 0
68 4

butmuoreka LIOK
https.//m.edsoo.ru/7f41837¢

bubnmuoreka LIOK
https://m.edsoo.ru/7f41837¢

Bubmortexa LJOK
https://m.edsoo.ru/7f41837¢

buGnuorexa IJOK
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9 KJIACC : I

___ . Koaudecrso wacos o BJempoﬁ_H-;i-e_“ “ |
i | HaaMeHOBaHMe Pa3feoB H TEM I I (undposnie)
Nen/m * , Kontpoabanie | IlpakTHueckue | ‘
‘ HPOTPAMMBI ' Bceero ofpazoBarebHbIE ‘
‘ ' padoThI patoThl
. 1 ' pecypenl |
 Pazgen 1. BemecTBo H XHMHYeCKHe peakuHm S
L1 [TosTOpenue u yrnybnenue 3HaHHA 5 1 0 bnbauoteka [IOK
' . OCHOBHBIX pa3/ieNioB Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 | OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX | 4 | 0 0 i Bubnuorexa [JOK |
) i peakrimii ' ; : | htps://m.edsoo.ru/7f41a636
13 ONEeKTPONUTHYECKAS JUCCOUUALIHS. ‘ g | 1 1 " Bubnroteka LIOK
' ' | XuUMHYeCKHe peaKIlHH B pacTBOpax I o . https://m.edsoo.ru/7f41a636 -
Hroro no pazneny 17
71%@12 HemeTaiibl H HX cOeIHHEHHS 7 ) B - - -
21 O6inas xapakTepHCTHKAa XHMHYECKHX i 4 0 1 . bubmorexa LHOK
L ' 3neMeHToB VIIA-rpynnsi. ['anoreHsl ‘ | j hitps://m.edsoo.ru/7f41a636
A st divlialiel. L feuan g e . o e
‘ - OOuras xapakKTepHCTHKE XUMHYECKAX \
: 2.2 ; anel::en'rof VIA? mbl. Cepa u €€ ! 6 | 0 0 bubmorexa LIOK
|~ \ TPYHIRL Lep | ' https:/m.edsoo.ru/7f41a636
COEJIMHCHHUA 7 - - - -
Obwas XxapakTepHCTHKa XHMHYECKHX
2.3 anemeHTOB VA-rpynnsl. A30T, pocdop 1 ux 7 0 1 Bu6mmorexa LIOK
. Ipy . ) https://m.edsoo.ru/7f41a636
COEIHHEHUA *
it it . b . B R p— S
OO0man xapakTepUCTHKa XHMHYECKHX T
24 sneMeHTOR [VA-rpynnel. Yriepon u 8 1 2 bubmmorexa [{OK
. rpy . p | https://m.edsoo.ru/7f41a636

KpeMHHH H HX COCIHHEHHS

Hrtoro no pasaeny ' 25



Paigena 3. Mera/1jibl H HX COeIHHEHHNA

o o o o ] | Bubnuoteka LIOK __‘
h T croReTRR e S 77 bupsy/medsoorwT41a36
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P
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YYEBHO-METOIHYECKOE OBECIIEYEHME
OBPA3OBATEJBHOI'O ITPOLIECCA
OBSI3ATE/IbHBIE YYEBHBIE MATEPHAJIBI 151 YYEHHKA
* Xumns, 8 knace/ I'abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.,
AxnuoHepHoe obmectso «M3natenscTBo «Hpocsemenﬁe»
* Xumus, 9 xnacc/ I'abpuenan O.C., Octpoymos U.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narenscto «IIpocBeleHne»

METOTUYECKHE MATEPUAJIBI 1J151 YYUTEJIA
8 KJIACC

1. B nomomp mwkonbHoMy yuurenio. M. 0. I'opkosenko «I[loypouHslie
pazpaborku o xuMuH k yueOHHKaM: O. C. I'abpuenana; H. U. Couuna, M. IT.
Canuna, I'. E. Pyasutuca, @. I'. ®ensamana» 9 xiacc. «Bako».

2. B nomows abutypuenty. O. C. I'abpuensin, U. I'. Octpoymos «Xumus».
ITocobue nns MKONPHHKOB CTApIIKMX KJIAcCOB M NMocTynaoiux B BY 351 Jlpoda.
3. B nomous abutypuenty. P. A. Jluann, B. A. Monouko, JI. JI. Auapeesa
«Xumusi». s HIKOJBHHKOB CTapLUUX KJ1acCOB H MOCTyNaloHnux B BY 36l
Teopetuueckue ocHoBbi. Bompocs!l. 3anaun. Tectsl. [Tog penakuueit mpogeccopa
P. A. Jlupuna 3 — e u3naHue, ucnpapieHHoe. Jpoga, Mocksa 2004 r.

4. I'abpuensan O.C. IlporpaMmMma kypca xumuu o141 8-11 knaccos
obuieobpa3oBaTenbHBIX yupexaeHuid. — M.: Jlpoga;

S. I'a6puensin O.C. Xumus: 8 kinacc : yueOHuK mis obmeobpasoBarelsHbIX
yupexaeHui. — M.: Jlpoda.

6. I'abpuensn O.C. M3yuyaeM xumuio B 8 ki1.: quaaktudeckue marepuanst / O.C.
["abpuensn, T.B. CmupHosa. — M.: bauk mmoc

7. 'abpuensn O.C., Buckoboitnnkosa H.IL., Aurykosa A.B. HacTonsHas kHura
yuprens. XumHi. 8 Ki1.: Metoaudeckoe nocodue. — M.: Jlpoda;

8. I'abpuensan O.C., Pynos H.H., Tonkynos B.1. XuMu4ueckuit 3KCIIEpUMEHT B
mkone. 8 kinacc. — M.: Jlpoda

9. MusnucTepcTBO 06pazoBanus Poccuiickoii @enepanun. IIporpaMmer s
o61eobpa3oBaTeNbHbIX YupexaeHuid. Xumus 8 — 11 knaccel. -3-e u3nanue,
crepeotunHoe - Mocksa; [poda. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK Q. C. I"'abpuensna JIabupuHT. py.
HsparensctBo "Bako” 2016 r.

11. Xumusn: 8 Knacc: KOHTPONbHEIE W IpoBepouHble paboTsl Kk yuebHuky O.C.
Ta6puensna « Xumus. 8 knace» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VmakoBa u ap. — M. : dpoda;

12. Xumus B Tabnuuax 8 — 11 knaccsl. CipaBoyHoe mocobHe. ABTOp —
cocrasutenb A. E. Haconosa 10 — e uzaanue, ctepeotuntoe. Ipoda.

9 KJIIACC

1. B nomowus wkonsaomy yuuremo. M. Q. N'opkoserko «lloypouHsie
paspabotku no xumun k yueOHukam: Q. C. I'abpuensna; H. Y. Connna, M. I1.
Canuna; I'. E. Pymsutnca, @. I'. ®ensamana» 9 knacc. «Bako».

2. B oMotk aburypuerty. Q. C. ['abpuenss, Y. I'. OctpoymoB «XuMuA».



[Tocobue st INKOMBHUKOB CTAPLIMX KJIACCOB M noctynaoumx B BY3sl. Ipoda.

3. B nomoms abutypuenTy. P. A, Jluaus, B. A. Monouxo, JI. JI. Auapeera
«XuMHA». {4 MKONBHUKOB CTAPHIMX KITACCOB M NOCTYMaoumx B BY 351,
Teoperuueckue ocHoBel. Bonpockl. 3agaqu. Tectsl. [loa penakuueii npodeccopa
P. A. Jlununa 3 — e usnanue, ucnpaenennoe. JIpoda, Mockea 2004 r.

4. I'abpuensn O.C. Ilporpamma kypca xumun ans 8-11 knaccos
obmeobpazoBaTenbHbix yupexaenuii. — M.: Jpoda;

SI'abpuenan O.C. U3yuaeM xumuro B 9 kii.: nuaaktudeckue Marepuainsi / O.C.
INaGpuensH, T.B. CmupHoBa. — M.: bank mmoc

6. I'abpuensn O.C., Buckoboiinukosa H.IL., SmykoBa A.B. HacTonsHas kHHIra
yuutens. Xumus. 9 ki.: Metogudeckoe nocobue. — M.: JIpoda,

8. I'abpuensan O.C., Pynos H.H., Tonkynos B.1. Xumudeckuii 3xcnepumMeHT B
mkoie. 9 knacc. — M.: Jipoda

9. MunucrtepcTBo 0o0pazoBanusa Poccuiickoit ®enepaunn. [Tporpammet s
obmeoOpazoBaTenbHBIX YUpexaeHH. XuMusa 8 — 11 knacchl. -3-e u3anue,
crepeotunHoe - Mockaa. (cTp. 26 — 37).

10. XuMns: 9 xiacc: KOHTPONBHEIE H HIpoBepoUHbIe paboThl Kk yaebHuKy O.C.
IMabpuensana «Xumus. 9 wiace» / O.C. I'abpuensH, [1L.H. bepeskun, A A.
Ymaxoga u ap. — M. : Jlpoda;

11. Xumus B Tabnuuax 8 — 11 knacesl. CnipaBoyHoe nocobue. ABTOp —
coctaButenb A. E. Hacorosa 10 — e u3nanue, crepeorunHoe. poda.
IHADPPOBBIE OBPA3OBATEJIBLHBIE PECYPCBI H PECYPCBI CETH
HHTEPHET
8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT gns yuuTens xuMuu 1
Ouonoruu)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chas
a_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: caiT o xumMHH

10) https://skysmart.ru/articies/chemistry

11) Iopran Bcepoccuiickoi onuMnuans! IMKOMBHUKOB. http:/rusolymp.ru/

12) Pycckuii obpasoBatenbHblil noprai. http://www.gov.ed.ru

13) ®enepanbHblii poccuiickuii 061eodpa3oBaTeIbHbINH TOPTAL.
http://www.school.edu.ru

14) ®enepanpHelii nopran «Poccuiickoe obpasoBanuey. http://www.edu.ru

15) Ilopran komnanuu «Kupumi u Medonuiit». http://www km.ru



16) O6pazoBarensHEI MopTan «Yuebay. hitp://www.uroki.ru

17) Xypuan «Kypsep o6pazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) H3narensckuii xom «Ilpodxuurar. http://www.profkniga.ru

20) M3patensckuit oM «1 ceHTabps». http://www. 1september.ru

21) PectuBans nenaroruyeckuii naeid « OTKPLITEIA ypox» (M3AaTENbCKHH JOM
«1 cenTa0pa»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepnet noprtan [Ipolllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuarcTepcTBO 06pazOBaHHS U HAYKH.

26) Caiit CJAM I'HA: PELLLY BITP, OI'D, EI'3, 'B3 u HT. https:/sdamgia.ru
9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT niada yunTensa XuMHU U
OHOJIOTHH)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma po khimii 10 klass 2 chas
a_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xnacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Iopran Beepoccniickoil onmMMnuanb! IKOIBHHKOB. http://rusolymp.ru/
12) Pycckuii ob6pasoBaTennHblid mopran. http:/www.gov.ed.ru

13) ®enepanbHblii poccuiickuii obmeobpazoBarenbHbLil mopran.
http://www.school.edu.ru

14) ®enepansHeiii noptan «Poccuiickoe obpa3oBanue». http:// www.edu.ru
15) IopTan xomnanuu «Kupuin 1 Medoamii». http://www.km.ru

16) OGpasoBarensHbIi nopTan «Yue6a». http://www.uroki.ru

17) Kypnan «Kypoep obpazosanus». http://www.courier.com.ru

18) Xypuan «Bectuuk obpazopanus». http://www.vestnik.edu.ru

19) Uznarensckuii aoM «[Ipodxauray. http://www.profkniga.ru

20) Uzparensckuii 1oM «1 centadpsa». http://www.1september.ru

21) dectuBanb negaroruyeckuii uaeit « OTKpsIThIA YPOK» (M31aTeIbCKUR I0OM
«1 ceHTaOpa»). http://festival. 1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepnet nopran [Ipolllkony.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHHus ¥ HAYKH.

25) Caiit CJIAM I'MA: PEIILY BITP, OI'3, EI'3, I'BD u LIT. https://sdamgia.ru



