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MOSICHUTEJBHAS 3AITMCKA

ITporpamMma 110 XMMHH Ha yPOBHE OCHOBHOTO 0011ero 00pa3oBaHHs COCTaBIICHA HA OCHOBE
TpeGOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3’oBaTeIBHOH MPOTrPaMMBl OCHOBHOTO
obmero obpaszopanms, npeacrasneHHsx B ®I'OC 000, a Takke Ha OCHOBE (eaepaTbHOM
pabodell TPOrpaMMBI BOCITUTAHHMS U C YYETOM KOHICTIIMH MPENOAaBaHMs yueOHOro npeamMera
«XuMus» B 00pazoBaTebHBIX opranu3anusx Poccniickon Desepanuy.

[lporpaMma TO XHMHMHM JaéT TPEACTABICHHE O MLemsiX, obuiell crpareruu 00yqeHus,
BOCIATAHMS W PAa3BUTHS OOYYAIOUIMXCS CPEICTBAMH y4eOHOTO IpEAMETa, YCTaHABIMBACT
06s13aTeNbHOE TPEIMETHOE COJICPIKAHNE, IPEyCMAaTPUBACT PACIPEICICHHE €T0 MO KiaccaMm H
CTPYKTYPHpPOBAHHE TI0 pas3/iesiaM M TeMaM NMPOrpaMMBI [0 XHMHH, ONPE/IC/ISET KOJIHYECTBCHHBIC
M KAyeCTBEHHBIC XapAaKTEPUCTHKH COJEPXKAHMS, PEKOMEHIYeMYIO TIOC/Ie0BaTeIbHOCT
M3YdCHHS XHMUH C yUETOM MEXIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3CH, JIOTHKH y4eOHOTO
rmporecca, BO3pacTHbIX 0cobeHHOCTel 00yJalonmXcs, ONpeAeysieT BO3MOKHOCTH MIPEAMETA IS
peann3anuyi TpeGOBAHUH K Pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMBbl Ha
ypOBHE OCHOBHOTO 00IIEro 06pa3oBaHMs, a TakKe TpeOOBaHWH K pe3y/bTaTaM 00yqeHHs XUMHH
Ha ypOBHE Meieil W3ydeHHs MpeaMeTa M OCHOBHBIX BHIOB Y4eOHO-TO3HABATEIbHOU
JeSTETBHOCTH 00YYAIONIEroCs 110 OCBOCHHIO y4eOHOTO COJICPIKAHHUS.

3HAHHE XUMHH CTYKUT OCHOBOM Uisi JOPMUPOBAHUS MHPOBO33PEHHUs 00yHaIOIIEerocs, ero
[PEICTABICHUH O MATEPHATLHOM €IHHCTBE MUPA, BAKHYIO POJIb HTPAIOT (HOPMHEPYEMBIC XHMHUCH
MPE/ICTABIEHHUS O B3aMMOINPEBPAIIECHUSX SHEPIUH M 00 SBOJIONAH BEIIECTB B MPHPOJIE, O MyTAX
peienus TI0OANBHBIX MPOOIEM  YCTOMYMBOTO —pasBUTHsS  YEIOBEYECTBA —  CHIPHEBOH,
SHEPreTHUEeCKOH, TMIIEBON | KOIOrHYecKoll 6e30MacHOCTH, IIPOGJIEM 3/[paBOOXPAHEHHS.

H3yueHne XUMHUH:

CIOCOOCTBYET ~pealuM3aliy  BO3MOXKHOCTEH JUIs camopasBUTHs W (QOpMHPOBAHHS
KYJILTYPBI TAYHOCTH, & obmieit u pyHKIMOHAIBHOH IPaMOTHOCTH;

BHOCHT BKJIaJ{ B (JOPMHMPOBAHME MBINLICHHSI ¥ TBOPYECKHX COCOOHOCTEH 00ydarommxcs,
HABBIKOB WX  CAMOCTOATENIBLHOM  y4eOHOM  JeATENTBHOCTH,  IKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATEILCKUX  YMEHHH, HEOOXOJMMBIX Kak B IIOBCEJIHEBHOH JKM3HH, TaKk W B
1po(eCCHOHANIBHOMN JIeATEIbHOCTH;

3HAKOMUT CO CHEeHU(UKONl HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOTO
B3IJIS/IA HA €IMHCTBO MPUPOJILI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHAIM 3TaloM B GOPMHUpPOBAHUH
€CTECTBEHHO--HAYYHOM rPaMOTHOCTH 00yHalOLMXCsl;

criocoOcTBYeT (OPMHPOBAHHMIO IEHHOCTHOTO OTHONIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHWSAM, K [PUPOJE, K YEIOBEKy, BHOCHT CBOM BKJaJ B 3KOJIOIHYEeCKOe OOpasoBaHHe
o0yyarommxcs.

JlanHBIe HampaBjieHHus B OOYYEHHH XHMHH OOECHEeYMBAIOTCSA CHEHHPUKON COJAEpKaHUs
yueOHOro IpeaMera, KOTOPBIH SABISAETCS I1€1arorM9ecK aianTHPOBAaHHBIM OTPAKCHHEM
6a30BO# HAYKH XHMHH HA ONPE/Ie/IEHHOM JTarne e pa3BUTHUS.

Kypc xumum Ha ypOBHE OCHOBHOrO 00miero 00pa3oBaHWs OPHEHTHPOBAH HA OCBOCHME
00yJalOMUMHCs CHCTEMBI TIEPBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPraHHYECKOH XUMHH H
HEKOTOPBIX OT/IEIbHBIX 3HAUHMBIX TTOHATHIH OPraHHYECKOH XUMUH,

CTpyKTypa COIEp)aHUs TPOrPaMMBl 110 XUMHH CHOPMHPOBaHa HA OCHOBE CHCTEMHOTO
noaxona K e& mayuenHio. CoAcpiKaHHE CKJIAIbIBACTCH W3 CHUCTECMbI MOHSTHH O XUMHYCCKOM
57EMEHTe W BEIIECTBE M CHCTEMBI TMOHSATHH O XHMHYecKOH peakuuu. OOe 3TH CHCTEMBI




CTPYKTYPHO OpraHHW30BaHbI M0 TPHHIMITY MOCIEA0BATEILHOIO PAa3BHTHS 3HAHHH HA OCHOBE
TEOPETHYECKUX NMPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJISKY/ISPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— ITepuouueckoro 3akona [I. M. Menneneesa kak OCHOBHOTO 3aKOHA XHMHH;

— YUeHHSI O CTPOCHUH aTOMa U XUMHYECKOM CBSI3H,

— MPEJACTABICHUI 00 AIEKTPOTUTHYECKOMN IMCCONMAIIMHI BEIIECTB B pacTBOpax.

Teopernueckue 3HaHMS pPacCMAaTpPUBAIOTCS HA OCHOBE OIMITHPHYECKH IIOJNYYCHHBIX H
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEOBATEILHO OT OJHOTO YPOBHS K JIPYromy,
BBIMOJIHSAS (QYHKIMH OOBSCHEHHS W HPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXHOCTEH
MPAKTHYECKOTO MIPUMEHEHHS U MOJIYYECHHS H3Y4aeMbIX BEIECCTB.

OcBoeHHe MPOrpaMMbl MO XHMHH CIIOCOOCTBYET (OPMHPOBAHMIO IPEJACTABICHUS O
XHMHYECKOM COCTaBISIONIEH HaydHOM KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOH INPHPOIBI,
[IEHHOCTHOI'0 OTHOIIEHMSI K HAYYHOMY 3HAHWIO M METO/iaM T03HaHMS B HayKe. M3yueHne Xumun
IIPOMCXOAMT C TIPHBJICYCHHEM 3HAaHMH W3 paHee M3YYCHHBIX YYEOHBIX TPEIMETOB:
«Okpyxarouuii Mup», «buonorust. 5-7 kinaccs» n «®Pusuka. 7 Kiacey.

[Tpu M3ydeHHH XUMHH IIPOMCXOIUT GOPMHPOBAHUE 3HAHUH OCHOB XHMHYECKOH HAYKH KaK
00J1aCTH COBPEMEHHOI0 €CTECTBO3HAHUS, IIPAKTHYECKOM JCATEIIBHOCTH YEI0BEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJIBTYphL. 3ajiada y4eOHOro mpeaMmera cOCTOMT B (OPMHUPOBAHHH
CHCTEMBI XHMHYECKHX 3HaHWUII — BaXHEHIIMX (DAKTOB, MOHATHUH, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHHH, JOCTYMHBIX O0000IIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKd, B
NpHOOINEHHH K HAYYHBIM METO/IaM TO3HAHUS ITPH U3YUYSHUH BEIIECTB H XHMHYECKHX PEaKIMii, B
GopMHUpPOBAHHH M PA3BUTHH T[O3HABATEJIBHBIX YMEHWH M HX TPAMEHEHHH B Yy4eOHO-
MO3HABATEIIFHON M yU4eOHO-MCCIIEI0BATENILCKOM IeATETbHOCTH, OCBOCHHHM TIPaBHJI O€301acHOro
oOpaleHus ¢ BEIECTBAMH B ITOBCEIHEBHOMN XKH3HH.

[Ipy W3y4eHWH XMMHH Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHHs BaKHOE 3HAYCHHE
npuoOpeNH Takue 1eNH, KaK:

— (OopMHPOBaHHE HHTEIUIEKTYAILHO PA3BUTOM JIMYHOCTH, TOTOBOH K caM000pa3oBaHUIo,
COTPYJAHHYECTBY, CaMOCTOSTEIBHOMY IPHHSATHIO pEIICHHH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIUMCS YCIIOBUSIM KU3HHU;

— HANpaBJICHHOCTh OOy4YeHHs Ha CHCTeMaTHdecKkoe INpuHoOmenne olydarommxest K
CaMOCTOSATEIBHOM ~ TIO3HABATEIBHONH  JICATCIIBHOCTH,  HAy4HbIM  METOIaM  IO3HaAHHA,
(hOpMHPYIOIIUM MOTHBAIINIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

— obecrnieueHne YCIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO O0YYarOIMMHCS OIbITa
pazHooOpa3HOH AesTEeTbHOCTH, TMO3HAHHUS W CAMOIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMITETEHIIMH ), UMEIOLIMX YHHBEPCAIBHOE 3HAYEHHUE JUIS pa3IMYHBIX BHJIOB [IEATEIIbHOCTH;

— (hopmupoBaHHe 001IeH (YHKIMOHATBHON! U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
quciae YMeHHH OOBSICHATH W OICHUBATH SIBJICHHS OKPYIKAIOLIEr0 MHpa, MCIOJbB3YyS 3HAHUA H
OMBIT, TOJYYCHHBIE TIPH M3YYCHHH XUMHH, MPHUMEHSTH WX TPH pEIIEHWH TpodieM B
MOBCE/IHEBHOMN XXHU3HH U TPY/IOBOH JCATEIIBHOCTH,

— (hopmupoBaHne y 00yUAIONUXCS TYMAHUCTHUECKUX OTHOLICHHH, MOHUMAHUS EHHOCTH
XAMHUYECKAX 3HAHWUN U1 BRIPAOOTKM IKOJIOTMYECKH IENIECO0Opa3HOro MOBEACHHS B OBITY H
TPYAOBOH HESATEILHOCTH B LEJSX COXPAHEHHWS CBOETO 3[I0POBBA M OKPYIKAIOIIEH IPHPOIHOH
CpeBl;

— pasBHTHC MOTHBAIHH K OGY‘ICHHIO, crocobHOCTEH K CaAMOKOHTPOJIKO H CAMOBOCITHTaHHIO
Ha OCHOBE YCBOCHHS OOIICYETOBEYECKHX IEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIst ¥ HATIPABJICHHOCTH JlaJIbHEHIIIEro 00yUeHusl.



Ob1iee YMCIIO YacOB, OTBEIEHHBIX JUIA M3yYeHHS XHMHH Ha ypOBHE OCHOBHOTO 0OIIEro
o6pasoBanusi, cocrapisieT 136 vacos: B 8 xiacce — 68 gacos (2 Jaca B Hezlemo), B 9 kimacce — 68
yacoB (2 gaca B HEJIEIIO).



COJIEP)KAHUE OBYYEHMUSI

8 KUIIACC

IlepBoHayaIbHBIE XHMHYECKHE NOHATHS

[lpenMer xuvuu. Poms X¥MHM B KW3HH denoBeka. Xumusi B cucreme Hayk. Tema
BemecTBa. MU3WUECKHe CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHME BemiecTB. [lonsiTHe o
METOJIaX MO3HaHHs B XuMuH. UncThie BemecTBa 1 cMecH. CriocoObl pasieieHus CMECei.

ATOMBI ¥ MOJIEKYJIbBI. XuMHYecKHe 31eMeHThl. CHMBOJIBI XHMHYECKHX OJIEMEHTOB.
IIpocThie | CIIOKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuueckass (opMmyna. BaleHTHOCTH aTOMOB XHMHYECKHX OJIEMEHTOB. 3aKoH
IOCTOSIHCTBA cocrasa BemecTs. OTHocHTe IbHAs aTOMHast Macca. OTHOCHTEIbHAS MOJICKY ISIpHAs
macca. MaccoBast JOIsT XUMHYECKOTO 3JIEMEHTa B COC/THHECHHH.

KomuuectBo Bemectsa. Mons. MosspHas Macca. B3auMOCBsI3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IMHMIL BEIECTBA. Pacu&Tsl Mo popMyiaMm XMMUYECKAX COCTHHECHUH.

Ddusnueckne W XHMHUYCCKHE SBJICHHA. XHMHYECKas peakuust W e€ NpPH3HAKH. 3aKOH
COXPAHEHHS MacChl BEIIECTB. XHUMHUecKue ypasHeHHs. Kiaccnduranus XHMHYECKHX PCaKIHH
(coeMHEHHs, Pa3JIOKCHHS, 3aMEIIICHHs, OOMEHA).

Xumuyeckui IKCRepumMenn:

3HAKOMCTBO C XMMHUECKOH TOCY/I0i, NpaBuiaMu paboTel B 1a0OpaTOpu W MpHéMaMu
obpamenust ¢ 1aGopaTOpHBIM 0OOPYIOBAHHEM, H3YUCHHE M ONMMCAHME (M3MYECKHX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaboIeHne Qu3nyecKuX (MUIaBJICHHE BOCKA, TAasHAE JIbJIa,
pacTHpaHHE caxapa B CTYIKE, KATICHHE H KOHJIEHCAIMs BOJIbI) M XHMHYECKHX (TOPCHHE CBEUH,
NPOKATHBAHKE MEIHON ITPOBOJIOKH, B3aHMOJIEHCTBHE MeJIa ¢ KHCJIOTOH) ABJICHUH, Ha0/Io/IeHHe
M ONWCAaHHE NPHU3HAKOB MPOTCKAaHWS XHMHYCCKHMX peakiuui (pasjiokeHHWe caxapa,
B3aMMOJICHCTBHE CEPHON KUCJIOTHI ¢ XJIOpHAOM Oapusi, pasioxernue rujgpokcuaa menu (II) mpu
HArpeBaHUM, B3aMMOJCHCTBHE skenesa ¢ pactBopom comu memd (II), usyuenne crocoGoB
pasjie/leHnsl CMECEl: C MOMOINBIO MarHuTa, (DUILTPOBAHWE, BBIIAPHBAHWE, JUCTHILISALNS,
xpomarorpadus, IPOBEACHHE OYMCTKH IIOBAPEHHOW COJNM, HAOIIOJICHHE U  OMNHCaHHE
pE3y/IbTATOB TPOBEACHUS OIBITA, HMIUIIOCTPUPYIOMETO 3aKOH COXPAaHCHHs MacChl, CO3JIaHHC
Mojiesiel MOJIeKyJT (IIapOCTEePIKHEBBIX).

BaskHeilmne npeAcTABHTEIH HEOPraHHYECKHX BeleCTB

Bosayx — cMech rasoB. CocraB Bozayxa. KHCIOpoa — 3I€MEHT M MPOCTOE BEIIECTBO.
Haxosk/1eHne KHCIopoia B IpUpojie, Gu3nteckue 1 XHMHIECKHE CBOMCTBA (PEaKnK IOPeHHS).
Oxcuapl. Ilpumenenne kucnopoga. CrocoObl TMOJTyYeHHs KHCIOpoia B 1aboparopud M
npombiierHocTd. Kpyrosopot kuciopozga B mpupoje. O30H — alioTponHas MOAH(HUKaims
KHCIIOpOa.

TeroBoit 3hdeKT XUMHYECKOH peakiHH, TEPMOXHMHYECKHE YPaBHEHHs, O3K30- H
JHJI0TEPMHYECKHE peaKkuud. TOIIMBO: Yrolb M METaH. 3arpsA3HCHHE BO31yXd, YCHIICHHE
MapHUKOBOTO 3G deKTa, pa3pyIeHHe 030HOBOTO CIIOsL.

Bojopox — o»iIeMeHT H IpocToe BemecTBo. Haxoknmenwe Boxopoxa B TPHPOZE,
dHu3HUeCKie M XMMHIECKHE CBOMCTBA, MPUMEHEHHUE, CIOcO0BI TosTyueHus. KUenoTsl u co.

MonsipHblit 066EM ra3oB. Pac4€TeI 10 XUMHYECKHM YPaBHEHHUSM.

dusnueckne cpoiicTBa BoABL Boma kak pactBopuTens. PacrBopsl. Hacemuenubie u
HCHACBIIICHHBIC PacTBOPbI. PacTBOPHMOCTH BEHISCTB B BojAe. MaccoBasi JI0Jisi BeIIeCTBA B
pacTBope. XuMHUuecKHe cBoicTBa Boabl. OcHoBaHMsA. Poilb pacTBOPOB B MPHPOJAEC H B XKU3HU



yenoBeka. KpyroBopoT BOJIBI B MPUPOJE. 3arpsi3HEHHE NMPUPOIHBIX BOJL. OxpaHa ¥ OYHMCTKa
TIPUPOIHBIX BOIL.

Kraccudukanus HEOPraHW4ecKHX CcoeJMHeHnH. OKCHIBL Knaccudukanus OKCHIOB:
coneobpasyionue (OCHOBHBIC, KHCIIOTHBIC, am(oTepHbie) 1 Heconeobpasyromue. Homenkiarypa
okcH10B. DHU3NUECKHE U XMMUUECKHE CBOMCTBA OKCHIOB. [1omydeHne OKCH/IOB.

OcuoBanus. Kiaccudukamusi OCHOBaHWH: IIEMNOYHM H HEPACTBOPHMBIC OCHOBAHHA.
HomeHKIaTypa ocHoBaHMil. (QU3WYECKHE W XMMHYECKHE CBOHCTBA ocHosanuii. [lomydenue
OCHOBaHMWIA.

Kucnotsl. Kinaccndukamus xucnor. HoMmenkiarypa Kucior. QU3HYECKAC ¥ XHMHYCCKAE
cBoifeTra kuciot. Psx akrusroctn metauios H. H. Bexerosa. [TonyueHne KHCIIOT.

Comu. Homenknarypa coreit. ®usnueckne W XuMHuueckue cBoiictsa comeit. Ilomyuenue
coJIeH.

[eHeTHUECKas CBS3b MEXK/TY KJIacCaMH HEOPraHUUECKHUX COCANHCHHH.

Xumuueckuil IKCnEpUMeHn:

KauecTBEHHOE OIPE/IEICHNE COIEP)KAHNS KUCIOpoIa B BO3IyXe, MONyUeHHe, coOHpaHHe,
pacrio3HaBaHWe W M3Y4CHHE CBOMCTB KHMCIOpOZA, HAOMOICHHE B3aUMOJICHCTBHS BEMIECTB C
KMCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHHMS M MPEKPAIICHUS TOPCHU (moskapa), 03HaKOMIIEHHE C
o0pa3liaMH OKCHJOB M ONHCAHHE WX CBOHCTB, TOJIYHYCHHE, cobupanue, pacro3HaBaHWE W
H3ydeHHe CBOWCTB BoJOposa (TOpeHHE), B3aHMOJCHCTBHE BOJAOPOZTA C OKCHIOM MEH (IT)
(BO3MOKHO HCTIOJTb30BAaHHE BHICOMATEPHAIIOB), HAOMO/ICHHE 00PasIIOB BEIIECTB KOIMICCTBOM
| MOIb, MCCIICIOBAHAE OCOOEHHOCTEH PACTBOPEHHS BEWIECTB C PA3IMYHOH PacTBOPHMOCTBIO,
NPUTOTOBIIEHHE PACTBOPOB C OMpPENCNEHHOH MAaccoBOH JoneH PacTBOPEHHOrO BCINECTBA,
B3aMMOEICTBHE BOABI C METAIaMH (HAaTpPHEM M KalbIMEM) (BO3MOXKHO HCIIOJB30BAHUE
BHJICOMATEpHalIOB), MCCIeoBaHHe 00pa3loB HEOPraHMYECKUX BEIICCTB Pa3/IMYHBIX KIaccos,
HaOMOCHAC W3MEHEHHS OKDACKM WHIMKATOPOB B PAcTBOpax KHCJIOT M IIelouel, M3ydeHue
pzaumoyieiicTBus okcuaa mean (II) ¢ pacTBopoM cepHOH KHCIOTBI, KHCIOT € MCETalUIaMH,
peakiuii HelfTpaiu3alMy, [OJYYEHHE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOIO
MeTaJLIa IPYTMM M3 PACTBOPA COJM, PEIEeHHE SKCIIEPUMEHTATBHBIX 3a71a4 1o Teme «Baxueiinme
KJTACChl HEOPTAHHYECKHUX COCIMHEHHI.

IMepuommuecknii 3akon n Ilepunoguyeckas cucTeMa XHMHYECKHX JJIEMEHTOB A. .
Menpeneea. CTpoenne aromoB. XumuuecKas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEILHbIE
peaKIuH

[lepBble TNOMBITKM KiacCH(pHUKAIMH XMMHYECKHX OdsieMeHTOB. llomsTne o rpymmax
CXOJHBIX 21EMEHTOB (LIEJIOUHbIE U METOYHO3EMEIBHBIE METaJITbl, TAIOTEHBI, HHEPTHBIC ra3sl).
JJIeMEHTHI, KOTOpbIe 00pa3ytoT aM(pOTEPHBIC OKCHJIBI H THIPOKCHIBL.

Ilepromuueckuit 3akoH. Ilepuojmdeckas CHCTEMa XHMHYECKHX dreMeHToB /. U.
Menzeneea. KopoTkorneproanas W JUIMHHONepHoaHas (opmel Ilepronmdeckoif CHCTEMBI
xumuuecknx onementoB JI. W. Menneneesa. Ilepuoast u rpynnbl. PU3MYECKH CMBICT
TMOPSIKOBOr0 HOMEPa, HOMEPOB MEPHOMA U TPYTITIBI IEMCHTA.

Crpoenne aromos. CocraB aToMHBIX sizep. M3soromsr DOnextponsl. Crpoenue
2IEKTPOHHBIX 00OTOUYEK aTOMOB MEpPBBIX 20 XHMIUECKHX d1eMeHTOB [lepHoauHeckol CHCTEMB
JI. U. Menneneesa. XapakTephCTHKa XHMHYECKOTO OIIEMEHTa IO €ro TOJIOKCHHIO B
[Tepuomuueckoii cucteme [1. . Menneneesa.

BMOHOMCPHOCTH H3MCHCHHA pagnyca aroMOB XHMHHCCKHX 2JIEMCHTOB, METAJINTHYCCKHUX H
HEMETAUIMYECKHX CBOMCTB 110 TPYIIAM U TIEPHOJIaM.




3nauenne [leproandeckoro 3akoHa U [lepuouuecko CHCTEMbI XHMUYECKHX JJIECMCHTOB
Jutst pa3BuTHs Hayku U npaktuku. JI. . Menaenees — yq€HbIil 1 TPXKIaHHH.

XuMuyeckas CBSI3b. KosaneHTHas (monsipHas " HETOJIApHAs)  CBA3b.
DJIeKTPOOTPHIATEIBHOCTD XHMHIECKUX 2JIEMEHTOB. VIOHHas CBA3E.

Crenenp  okucieHHs. OKHCIHTENbHO--BOCCTAHOBHTENBHbIE — peakuuu.  [Iponeccs
OKHCIIEHUS ¥ BocCTaHOBJICHUsI. OKMCIUTEH U BOCCTAHOBHTEIIH.

Xumuueckuil IKcnepumenm:

M3ydeHHe OOPA3IoB BEIIECTB META/IOB M HEMETAUIOB, B3aMMOJCHCTBHE TMAPOKCHIA
IMHKA C PAacTBOPAMH KHCJIOT M IIENOYEH, MPOBEACHAE ONBITOB, HILTIOCTPUPYIOMIHX MPHMCPBI
OKHCIIUTE TBHO-BOCCTAHOBUTEIBHBIX PEaKIMil (rOpeHHe, PeaKiliy PasoKEH s, COCIUHEHHS).

Mexcnpeomemrblie c6A3U

Peaym3aiiis MEKIIPEJMETHBIX CBS3€H IPH M3YYEHHH XMMHH B 8 Kjlacce OCYMICCTBIISCTCS
Yepe3 WMCIIONB30BaHME Kak OOIIMX ECTECTBEHHO--HAYYHBIX MOHSTHH, Tak W TOHATHH,
SBJISTIOIIIMXCS CHCTEMHBIMH JUIS OT/IETBHBIX MPEIMETOB €CTECTBEHHO--HAy4YHOIO IIUKIIA.

OOGmme eCTeCTBEHHO--HAay4HbIe MOHATHS: HaydHbIH (aKT, THIOTE3d, TEOpHs, 3aKOH,
aHaJ M3,  CHHTe3,  Kiaccuukamus,  NEPHOJUYHOCTh,  HAOMIOACHWE,  IKCIICPUMEHT,
MOJIEJIMPOBAHKE, H3MEPEHNUE, MOJIE]b, BJICHHE.

duznka: MarTepus, aTOM, O3JIEKTPOH, TIPOTOH, HEHTPOH, WOH, HYKJIHMJ, H30TOIIbI,
PaJMOAKTHBHOCT, MOJEKYJa, JJIEKTPHUYECKHH 3apsjl, BEIECTBO, Telno, O0BEM, arperarHoe
COCTOSHHME BEINECTBA, ra3, (M3MYECKHe BEIWYHHBI, €JIWHHIBI U3MEPEHHS, KOCMOC, IIAHETEL,
3B&37161, COJHIIE.

Buosnorus: GoTOCHHTE3, IbIXaHHE, Onocdepa.

['eorpadus: armocdepa, rHApocdepa, MHHEpasbl, TOPHBIC TIOPOMIBI, MOJIE3HBIC
MCKOIaeMble, TOTUTHBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XHMHUYECKAs pPeaKIus

Ileprommuecknii 3akon. Ilepumojmueckast cucrema xumuueckux osementos [ WM.
Menneneesa. CrpoeHre aroMoB. 3aKOHOMEPHOCTH B M3MCHEHHH CBOHCTB XHMHYECKHX
3JIEMEHTOB TIEPBBIX TPEX TMEPHOMOB, KalHs, KalblHi W HX COCJMHCHHH B COOTBETCTBHH C
MI0JIOJKEHHEM 2JIeMeHTOB B [leproaudeckoil cucTeMe ¥ CTPOCHUEM HX aTOMOB.

CrpoeHHe BEIIECTBA: BH/BI XMMHYECKOH CBsi3M. THIBI KPUCTAUIMYECKHX pEIIETOK,
3aBHCHMOCTH CBOMCTB BEHIECTBA OT THIA KPUCTAIUIMYECKOH PEIETKM M BUAA XUMHYCCKOH
CBA3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPraHMYeCKHX BElIeCTB. XHMHYECKHE CBOHCTBA
BEIECTB, OTHOCSIIMXCA K Pas3JMYHBIM KJIAcCaM HEOPraHMYECKHX COC/MHCHHH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Ktaccu@uKkaius XMMHYECKUX PEaKIHii 10 pa3TMIHBIM IpU3HAKaM (IT0 9HCITy H COCTaBY
yUaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIoBOMY 3((eKTy, Mo H3MEHEHHIO CTENeHeH
OKWCJICHHs XHMHYECKUX SIIEMEHTOB, MO 00paTMMOCTH, MO YYacTHIO KaTalmu3aropa). JK30- H
IHJIOTEPMHUYECKHE PEaKIIHH, TEPMOXUMHUYECCKHE YPaBHCHHSI.

[ToHsiTHE O CKOPOCTH XMMMUeCKo# peakimu. IloHsTHe 00 0OpaTUMBIX W HEOOPATHMBIX
XHMHYECKHX peakiuax. [IOHATHE O TOMOIEHHBIX M TETEPOreHHBIX peakuusx. llonstue o
katanmuse. [loHATHE O XWUMHYECKOM paBHOBecHH. DaxkTopbl, BIMSIONME Ha CKOPOCTh
XMMHUYECKOH PCaKIHHA H ITOJIOIKCHHE XHMHYCCKOI'O paBHOBCCH:.



OKHCIHTETbHO-BOCCTAHOBATEIIBHBIE PEaKIiH, HJEKTPOHHBIH OanaHC OKHCIHMTEIBHO-
BOCCTAHOBUTEIBHOMN peakiun. COCTaBleHHE yPaBHEHHIH OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiii ¢ HCTONb30BAHNEM METO/Ia JIEKTPOHHOTO Dasanca.

Teopust SIEKTPOIUTHYECKOH JMCCOMALIAN. INCKTPOIUTHL M HEIJICKTPOIIUTEL. Kartunonsr,
AHWOHBL. MeXaHW3M JIMCCOIMAIMA BEIIECTB C pPasiIWYHBIMH BHJIAMH XHMHYCCKOH CBSA3H.
Crenens aucconuaiyn. CHIBHBIC U CIIa0bIe JIIEKTPOIHTHL.

Peakiii MOHHOTO oOMeHa. YCIIOBHS TIPOTEKAHHs Peakimii HOHHOTO OOMEHa, NOTHBIC U
COKpAIEHHBIE WOHHBIC YPABHEHHUS PEaKIHil. CpoiicTBa KHCIIOT, OCHOBAHMI M COJICH B CBETC
Mpe/ICTaBIEHHH 00 3JIEKTPOIUTHICCKOH JIMCCOUHALAH. KayecTBeHHBIE PEAaKIHMHA HA HOHBL
[ToHsiTHE O THAPOJIN3E COJICH.

Xumuueckuii IKCHEPUMEHM:

O3HAKOMIIEHHE C MOJE/ISIMH KPUCTALUTHHECKHX PEUIETOK HEOPraHHYeCKHX BCIICCTB —
META/IOB W HeMeTawioB (rpagura W anmasa), CJIOXKHBIX BEIICCTB (x;mopuma HaTpHs),
{ICCIC/IOBAHME 3aBHCHMOCTH CKOPOCTH XMMHYCCKOH pPEaKIMH OT BO3JICHCTBHS Pas/IM9HbIX
(hakTOpOB, MCCIIEIOBAHAE JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA AMCCOLHAINN
KHCIIOT, mIeodell W conelf (BO3MOXHO HCIOB30BAHAE BHICO MATECPHATIOB), NPOBEICHUE
ONBITOB, MJLTIOCTPUPYIOIIMX NPH3HAKHM IPOTEKAHMsS PEaKIMili HOHHOrO oOMeHa (obpazoBaHue
ocazKa, BBUICJIIGHHWE Tasza, 0Opa3oBaHWE BOJBI), OIBITOB, H/UIIOCTPUPYIOMAX MPAMEPBI
OKHCITATEIFHO-BOCCTAHOBHTE/IBHBIX peaKiuii (rOpeHHe, Peakiliyu PasJoKeHHs, COCIMHEHHS),
pacro3HaBaHHe HEOPraHWHYECKMX BEUIECTB C TOMOIIBIO Ka4CCTBCHHBIX peakiii Ha HOHBI,
pelieHne YKCITIEPHMEHTAJIbHBIX 3a/1a4.

HemeTa/uibl 4 HX COEIMHEHHS

O6mas xapaktepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTCPHBIC
crenedn okucienusi. CrpoeHHe M (HU3HUECKHE CBOKMCTBA TPOCTHIX BEIIECTB — TAJOrCHOB.
XuMAUecKHe CBOMCTBA Ha NpHMepe Xjopa (B3aMMOJIEHCTBHE C MeTa/UlaMM, HEMeTajllamy,
menouamn).  Xstoposogopod. ColnsiHas  KHCJIOTa, XMMHYECKHE CBOHCTBA, TIOJyHYEHHE,
npuMeHenue. JlelicTBHE XJI0pa | XJI0POBOIOPO/Ia HA OPraHU3M HCIIOBCKA. Baxueifime Xa0pusl
¥ UX HaXOXJICHHE B IIPHPOJIE.

O6mas xapaktepucTuka oiaeMeHToB VIA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHH okucieHus. CTpoeHHe H (QHU3UHUCCKHE CBOMCTBA TPOCTBIX BEILECTB —
KHCJIOPOJia M cepbl. AJUIOTPOIHBIE MOIUMDHKAIINA KHCIOpOaa W cepbl. XHMHUCCKHE CBOHCTBA
cepbl. CepoBOJIOPOJ, CTPOeHHE, (DHU3NYECKHE M XMMMUYECKHE CBOHCTBA. OKCHIBI CEpBI Kak
NPECTABHTENIN KUCIOTHBIX OKcHoB. CepHas KHCTOTA, (U3NYECKHE H XHMHYECKHE CBOHMCTBA
(o6lMe Kak TpPeNCTABUTENsS Kiacca KHCIOT M crienmuyeckue). XHMHYCCKHC pPCaKIUH,
Tekalme B OCHOBE TPOMBIILIEHHOTO C€rocoba moiydeHus cepHod kucnotsl. IIpuMencHue
cepHO# KuCi10ThL. COJH CEPHO KMCIIOTHI, KaUeCTBEHHAs PEAKIHA Ha cynbpar-non. Haxoxaenue
ceppl ®W €€ COCMHEHMH B Tmpupoie. XHMHYECKOE 3arps3HCHHE OKpy’KarolleH cpe/bl
COCIMHEHUSAMH CepBl (KMCITOTHBIE JOXK/M, 3arps3HEHHE BO3TyXa M BOJOEMOB), CHOCOOBI €ro
[PeI0TBPAIIECHHUSI.

O6masi xapakTepucTuka oi1eMeHToB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIC CTENEHH OKUCIICHHA. A30T, pAcIpOCTPAHCHHE B MPHPOZC, (busnueckue u
XHMUYeCcKHe CBOiicTBa. KpyroBopoT a3oTa B mpupojie. AMMHAK, €r0 QU3HICCKHE ¥ XHMHYECKHE
CBOMCTBa, MoJydeHne u npumenerne. Colli aMMOHHS, UX (U3AIECKHE H XAMIICCKHE CBOHCTBA,
npuMeHeHue. KadecTBeHHass peakiMsi Ha HOHBI aMMOHMs. A30THasi KHMCIIOTa, €€ MOJIyHeHHe,
usnueckue W XUMHYecKuMe cBoifcTBa (0OuIMe Kak NPEACTABUTENsS Kiacca KHCIOT H
crienduueckne). Mcrnonp3oBaHne HHUTPATOB M CONCHl aMMOHHMS B KaueCTBE MHHCPAIBHBIX



ynoGpennit,. XuMH4IecKoe 3arpsi3HeHHEe OKPYKAOIIeH Cpe/ibl COCTMHEHMSIMU a30Ta (KHCIOTHBIE
N0, 3arpsA3HEHHE BO3IyXa, IMOYBBI M BO0&MOB). Docdop, ammoTponHsle MoaupUKaIUM
docdopa, pusuueckne n xumuueckue cpoiicta. Oxenn pocdopa (V) u pochopras kuciora,
duswueckne M XUMHYecKHe CBOWcTBa, momyuenue. Mcmombszosanue ¢ocharo B KauecTse
MUHEPATBHBIX yI00pEHHH.

Obmias xapakrepucTuka 31eMeHTOB I[VA-rpymmnel. OcOoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHBIE CTETICHH OKUCIICHHS. YTJIepoJl, a/lIOTPONHEIC MOAM(DHKALIMH, PACIIPOCTPAHEHHE B
npupose, GpusndecKue u XHMHUYECKne cBoiicTa. Axcopdums. Kpyrosopor yriepoaa B npupoe.
Okcusl yrirepoja, ux Gpusndeckne 1 XMMHYECKHE CBOWCTBA, ICHCTBUE HA JKHBBIC OPraHH3MBI,
MOJyYeHHE W NIPUMEHEHHE. JKOJIOTHUECKHEe MPoOIeMBl, CBs3aHHbIE ¢ OKCcHaoM yriaepona (IV),
runoTe3a riao0albHOro MOTEIUICHHS KiMMarta, NapHHKOBBIH dddexT. YronpHas Kuciora U e€
CONM, WX (PpU3NUECKHE W XHMHYECKHE CBOIHCTBA, IOMydeHWEe M npumeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-WOHBL ~ Mcmomb3oBaHme  kapOoHaToB B OBITY, MEIMIMHE,
MPOMBILIUIEHHOCTH H CEIBCKOM XO3AHCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHWYECKWX BEIECTBAX KaK O COCAMHEHHSX yriepoja
(MeTaH, 9TaH, OSTHJIEH, AleTWIEH, STaHOJN, TIJMLUEPUH, YyKCcycHas kuciaora). [Ipupoansie
MCTOYHHMKH YIJIEBOJOPOIOB (Yrojib, NPUPOAHBIA Ta3, HedTb), MPOAYKThl HX MNepepabOTKH
(Gen3uH), UX poJib B OBITY W MPOMBIIIIEHHOCTH. [oHSITHE 0 OHOJTOrHYEeCKH BaKHBIX BEIIECTBaX:
KUpax, Oenkax, yrieBojlax — M HUX pOJH B JKH3HM YeJOBeKa. MarepHalbHOE €IMHCTBO
OpPraHWYECKHX U HEOPraHHYECKUX COCIMHEHHI.

KpeMu#uii, ero ¢Qu3nueckie M XMUMHUYECKHE CBOHCTBA, IOJNYYEHHWE M IPUMEHEHHE.
CoenuHenus kpemHus B nupupoge. OOume mpexcraBienus o0 oxcune kpemuus (IV) n
KpeMHUEBOU KucioTe. CHITMKATBI, MX MCIIOJIB30BaHUE B OBITY, B TPOMBIIUIEHHOCTH. Baxknemue
CTPOMTENIBHBIC MaTepHalbl: KepaMHKa, CTeKJIo, IHeMeHT, OeToH, xene3o0eroH. IIpobmemsr
0e301MacHOro HCIOJIB30BaHMs CTPOUTEIBHBIX MATEPHAIOB B TIOBCEAHEBHOM JKHU3HH.

Xumuueckuit IKCnepumenm:

U3ydeHHe 00pa3lioB HEOPraHWYECKHUX BELIECTB, CBOMCTB COJITHOM KHCIIOTHI, TPOBEACHUE
KAYECTBEHHBIX PEaKIUil Ha XJIOPUA-HOHBI U HAOMIOJICHWE NMPU3HAKOB WX MPOTEKAHWs, OIBITHI,
oTpaxkaromue (U3MIECKHEe W XHMHYECKHE CBONCTBA raJIOT€HOB M MX COEJMHEHHH (BO3MOKHO
HCIIONTb30BaHHE BHIEOMATEpHAiOB), O3HAKOMIIEHHe ¢ oOpaslamMH XIOpHIOB (raloreHHUIOB),
O3HaKoMJieHHEe ¢ oOpasliaMd cepbl H e€ COCJWHCHHSMH (BO3MOXHO HCIOJb30BaHHE
BHJICOMaTeprasioB), HaOMOJeHWe mpouecca OOYrIMBaHMS  caxapa MO  JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3YYCHHE XUMHUYECKUX CBOMCTB pa3baBlIeHHOH CEepHOM
KHCIIOTBI, NPOBEJICHNE KaYeCTBEHHOH peakuuu Ha cyiedaT-doH ¥ HadmojeHWe npusHaka eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKUMHU CBOMcTBamMu a3ota, dochopa U MX COCIUHCHUH
(BO3MOIKHO MCIIOJIb30BaHUE BHICOMATEPHAIOB), 00pa3iiaMu a30THBIX B (pochopHBIX ya00peHni,
NoJy4eHHe, COoOMpaHWe, paclo3HaBaHWEe W HM3yYCHHWE CBOMCTB aMMHMaka, IIpOBEICHHE
KAYeCTBEHHBIX peakiuii Ha HMOH aMMOHHA M (ocdar-MOH W H3yYEHHME TPH3HAKOB HX
MPOTEKAHUs!, B3aUMOICHCTBHE KOHLIEHTPUPOBAHHOM a30THOHW KHCJIOTBI ¢ MEABIO (BO3MOXKHO
MCIIOJIB30BAHUE BHMICOMATEPHAIIOB), W3YUEHHE MOJEIEeH KPUCTAUIMYECKHX pPemETOK aiMasa,
rpadura, QyuiepeHa, 03HAKOMJIEHHME C IPOLECCOM aacopOIuM pacTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YIJIEM M YCTPOHCTBOM NMpPOTHBOTasa, MoiydeHne, codupanue, pacrno3HaBaHue
¥ M3y4YeHHE CBOMCTB YIJIEKHCIIOTO Tra3a, MpOBEICHWE KaYeCTBEHHBIX peakuuid Ha xapOoHaT M
CHIIHKaT-HOHBI H H3YYCHHC I[IPH3HAKOB HX MPOTCKaHHI, O3HAKOMIICHHE C I'IpOJ]YKIJ{HeI‘:I
CHJIMKATHOM NMPOMBIIIJICHHOCTH, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3axad no teme «Baxueimme
HEMETAIJIBI H UX COCITUHCHHSY.



MeTa/LuTbl H HX COEIUHEHHS

O6mas XapakTepUCTHKa XHMHYECKHMX OJJIEMEHTOB — METaIoB Ha OCHOBAHHHM HX
nonoxerns B [Tepuomuueckoii cucreme xumudeckux snementos JI. M. Menzeneesa i cTpocHus
aromoB. CTpoeHuwe MeTayuioB. Merammuueckas CBs3b W METANIMYCCKas KpHCTALIHYecKast
peméTka. DNEKTPOXMMHUYECKHH psil HanpsokeHud wmeTamioB. OH3WYecKHE W XMMHYECKHE
cBoiicTBa MetarutoB. O0mme criocoOsl nostydeHus MeTalios. [IoHsATHE 0 KOPPO3UK METAJLIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBsl (CTaib, YyTYH, JOpallOMAHHMA, OpoH3a) 1
MX [IPUMEHEHHE B OBITY U TIPOMBIIUICHHOCTH.

[1{es0uHbIe METALIBL: HoJoKeHHe B [leproaudecKoil cucTeMe XMMHIECKHX d71eMeHTOB J1.
. MenzeneeBa, CTPOEHHE WX ATOMOB, HaXOXKIEHHE B npupozne. Ou3HYECKHe W XHMHYECKHE
cBoiicTBa (Ha pUMepe HaTpus U Kayrust). OKCHIIBI ¥ THIPOKCH/IBI HATPUs ¥ Kamus. [IpimeneHne
IIEJIOYHBIX METAIJIOB U UX COCAMHEHUIA.

[lleTouHO3eMeNbHBIE METAUTBI MarHuii W Kanbumii: monoxenune B Ileproamueckon
cucteme xumuyeckux sementos JI. M. MenzneneeBa, CTPOEHHE MX aTOMOB, HaxOXJICHHE B
npupose. OU3NYecKHe W XMMHYECKHE CBOHCTBA MArHus W Kaubuus. Baxneimme coeaHEHHS
Kambiys (OKCHL, THAPOKCH, coin). JKECTKOCTE BOJBI M CIIOCOOBI €€ yCTPaHEHHS.

AmomuHuil: monoxkenue B Ilepmonmgeckoil cucreme xmMuueckux osyementos I WM.
MeHie/ieeBa, CTPOCHHE aToMa, HaXOXK/IeHHe B Tpupoje. OU3NUECKHE ¥ XUMHYECKHE CBOMCTBA
amoMuHAS. AM(OTEpHBIe CBOMCTBA OKCH/IA M THAPOKCH/IA ATIIOMUHHS.

Xeneso: mosoxenne B Ilepmomuueckodl cucreme Xummueckux odjiementos JI M.
MeH 1e/1eeBa, CTPOEHHE aTOMa, HaXOXKJICHHe B Tpupoje. PH3NUECKUEe W XHUMHICCKHE CBOHCTBA
xeneza. Oxcupl, ruapokeuasl 1 comn kenesa (II) m xenesa (III), mx cocras, cBoicTBa U
MOJTyueHHe.

Xumuueckuii IKCHepuUMeHm:

O3HAKOMIIGHHE ¢ 00pasuaMl MeTaUIOB H CIUIABOB, MX (GH3HYECKAMH CBOHCTBaMH,
W3YdeHHE PE3yNBTATOB KOPPO3HM METAIUIOB (BO3MOXHO HCIONB30BAHME BH/ICOMATCPHATIOB),
0COOEHHOCTEH B3aMMOICHCTBUS OKCHIA KAJBIMs H HATPHS ¢ BOAOH (BO3MOXHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB), WCCIICIOBAHNE CBOMCTB KECTKOH BOJBI, MPOIECCAa TIOPEHMs IKene3a B
kucoposie  (BO3MOKHO — HCITOIB30BAHME — BHICOMATEPHANIOB),  [PH3HAKOB  MPOTCKAHHS
KaYeCTBEHHBIX pEeaKiWii HA MOHBI: MarHus, KaJbllus, aTIOMHHUS, [MHKa, xeresa (II) n xenesa
(IIT), memm (II), HaOmroieHNE W ONMCAHME TPOLECCOB OKpallUBaHUs IJIAMEHH MOHAMH HaTpHs,
Kaiis ¥ Kanblis (BO3MOMKHO HMCIMOJIB30BAHHE BHICOMATEPHAIOB), HCCIIEI0BAHHE aM(pOTEPHBIX
CBOMCTB THAPOKCH 1A &JIOMHHUS M THIPOKCH/IA IIHHKA, PEIICHUE HKCIICPUMEHTAIBHBIX 3a71a4 110
TeMe «BaxkHeHmue MeTaljibl  UX COCTHHEHHS).

XuMns H OKpy:Kaomas cpeaa

BerecTBa W MaTepualibl B TIOBCEJIHEBHOM JKU3HM ueloBeKa. bezonacHoe UCIob30BaHHEe
BELIECTB M XWMHYECKHX peaknwii B ObiTy. [lepBas momolp NMpH XHMHYECKHX OXOTrax H
OTpABIICHHSX.

XuMHYECKOE 3arpsi3HEHHEe OKpYKatomeil cpebl (peaebHas I0MyCTuMas KOHIUCHTpaLus
semtecTs, nanee — I1JIK). Posib XMMHH B PEIICHHH SKOJOTHYECKUX PobIIeMm.

Xumuueckuii IKCHEPpUMEHM:

u3yueH#e 06pasioB MaTEPHAIOB (CTEKIIO, CILUTaBbI METAJLIOB, OJTMMEPHbIC MAaTEPHATTB).

Mesicnpeomemmbsie c6a3U

Peanusanms MEKIIPEJIMETHBIX CBi3eH NPH M3yHYCHHHM XUMHH B 9 Kitacce ocymecTnisercs
yepes MCIOJIB30BAHHME KAK OOMIMX €CTECTBEHHO-HAYyYHBIX TIOHSTHI, Tak ¥ TOHATHI,
ABJISFOIITAXCST CHCTEMHBIMH JUIS OTAEIBHBIX ITPEJIMETOB €CTECTBEHHO--HAYYHOTO HIMKJIA.



O61mMe ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HaydHbI (akT, THIOTE3a, 3aKOH, TEOpHS,
aHaIM3,  CHMHTe3,  Kiaccu(uKaius,  NEPHOJMYHOCTb,  HaOMIOJECHHE,  IKCIEPHMEHT,
MOJIC/TMPOBAHUE, H3MEPEHHE, MOJIEIIb, SIBICHHE, TAPHUKOBBIH YQHEKT, TEXHOIOTHS, MaTePHAIIBL.

®duzpka: wMarepus, aroMm, OJJEKTPOH, TPOTOH, HEHWTPOH, HMOH, HYKJHJ, H30TOIbI,
PaJOAaKTHBHOCTh, MOJICKYJIa, OJJIEKTPHYECKHH 3apsjl, TPOBOJIHHMKH, IIOJTYIPOBOJHUKH,
JIMDJIEKTPHKH, (DOTOIJIEMEHT, BEIIEeCTBO, Telo, 00BEM, arperarHoe COCTOSIHHE BELIECTBa, ras,
pacTBOp, PAaCTBOPHMOCTH, KPHUCTAUTMYECKas pEINETKa, CIUIaBBL, (U3MYECKHE BEITHYHHEL,
e/IMHUIIBI H3MEPEHHSI, KOCMHYECKOE TIPOCTPAHCTBO, ITIAHETHI, 3BE3161, COJHILE.

Buonorus: ¢orocunTes, asixaHue, Omocdepa, dKOCHCTEMA, MUHEpAIbHBIE YI0OpEHHS,
MHKPOJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEJIbHBIC BELIECTBA.

I'eorpadus: armochepa, ruapocdepa, MHHEpalTbl, TOPHBIE IOPOMABI, MOJIE3HBIE
HCKOTIaeMBIe, TOIUTHBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS INTPOT'PAMMBI 10 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHSI IPOrpaMMbl OCHOBHOTO o00mero obpa3oBaHuUs
JOCTUTAOTCS B X0JI¢ 0O0YUCHHsSI XUMHH B €IMHCTBE yueOHOM W BOCIIUTATEIbHON JEATETbHOCTH B
COOTBETCTBHHM €  TPAJAMIMOHHBIMA  POCCHHCKAMH  COLMOKYJIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMA B OOINECTBE MPABHUIAMU U HOPMAMH MOBEICHUS U
CMOCOOCTBYIOT IpolIeccaM CaMOTIO3HAHMS, CAMOPA3BUTHS M CONMATH3AIMU 00yHarOIUXCSI.

JIMYHOCTHBIE PE3YJIbTATBl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMOH TIO3MTHBHBIX IEHHOCTHBIX OPHEHTALMH M paCIIMpPEHHE OIbITa JACATEIBHOCTH Ha €
OCHOBE, B TOM YHCJIC B HaCTH:

1) maTpHOTHYECKOT0 BOCIIHTAHUS:

IIEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAYYHOMY
HACJICUIO, TTOHUMAHUS 3HAYCHHS XUMHYECKOH HayKH B JKH3HH COBPEMEHHOro 0O0IIecTsa,
CIOCOOHOCTH BIAJETh JOCTOBEPHON MHMOPMAIHEH O MEepeNOBBIX JOCTHXKEHUSX U OTKPBITHUAX
MHPOBOH M OTE€HECTBEHHOH XMMMWH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 ycTpoifcTBe
M#pa u o01IecTna;

2) rpaIaHCKOr0 BOCITHTAHHA:

MPEACTABICHUST O COLHAIBHBIX HOPMax M MpPaBHJIAX MEWJTHYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHBE,  KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IMOJIC3HOM,
y4eOHO-HCCIIEIOBATENBECKOM, TBOPYECKOH M JPYIMX BHIAX JCATENBHOCTH, TOTOBHOCTH K
pa3sHo00pa3HON COBMECTHOH JESTEIBHOCTH IIPH BBEIIOJIHEHHH Y4eOHBIX, TO3HABATENLHEIX 337134,
BBINIOJIHEHHHM XHMHYECKHX OKCIICDHMEHTOB, CO3JaHMH Y4YeOHBIX IIPOEKTOB, CTpEMIIEHHS K
B3aMMOIIOHMMAHMIO M B3aMMOIOMOIIH B Ipoliecce 3TOH y4eOHOMH AeATeIBHOCTH, TOTOBHOCTH
OLCHHMBATh CBOE IIOBEJIEHHE W TOCTYNKH CBOMX TOBApUINEH C MO3HMIMH HPABCTBEHHBIX H
IIPABOBBIX HOPM € YYETOM OCO3HAHUS MTOCIICCTBHI MOCTYITKOB;,

3) HeHHOCTH HAYYHOI0 MO3HAHMSA:

MHPOBO33DEHYECKHE  TIPE/ICTaBICHHS O  BEIIECTBE M  XHMHYECKOH  peaKiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIIOIIHE OCHOBY IUIS
NOHMMaHMs  CYIIHOCTH  HAy4YHOH  KapTHHBI MHpa, TMpeACTaBieHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BHTHS NPHPOJBI, B3aUMOCBS3SX YEIOBEKA C MPHPOIHON CPEIoH, O POJH
XHMHH B IO3HAHWH ITHX 3aKOHOMEPHOCTEIA;

[I03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHHMH 110 XHMHH,
HeoOXomuMBIe JUIsl OOBSCHEHWs HAOMIOMAeMBIX IMPOLECCOB U SBJICHHH, I[103HABATENBHOM,
MH()OPMaIMOHHON M YMTATEIBCKOMN KYJIBTYpPBI, B TOM YHCIJIE€ HaBBIKOB CAMOCTOSTENBHON paboTHI
¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOH JHTEpaTypol, JOCTYIHBIMH TeXHHYECKHMH CpeICTBAMH
HHQOPMAITHOHHBIX TEXHOJIOTHI;

HHTEpEC K OOYYEHHIO M IO3HAHHUIO, JTI0003HATEIBHOCT, TOTOBHOCTE M CIOCOOHOCTD K
caM000pa3oBaHmIO, MPOSKTHON M MCCIENOBATENIHCKOH JESTENBHOCTH, K OCO3HAHHOMY BBIOODY
HalpaBJICHHOCTH H YPOBHS 00Y4YeHHS B IabHEHIIEM;

4) dopMHPOBAHHSA KYJbTYPbI 310POBbSI:

OCO3HaHHME IEHHOCTH JKM3HHM, OTBETCTBEHHOIO OTHOIIEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3)]0p0BhIﬁ 06]3&3 JKM3HH, OCO3HAHHE TIIOCJICACTBHH H HCIIPHATHC BPCIHBIX
MpUBBIYEK (YNMOTPEONCHUS AIKOrojsi, HaApKOTHKOB, KypEeHHs), HEOOXOIMMOCTH COOIIIO/ICHHS



npaBu/l Ge30MacHOCTH TpH OOpalieHHH C XAMHYECKHMH BEINECTBAaMH B OBITY M pealbHOMN
KHU3HH,

5) Tpy/10BOr0 BOCTIHTAHHS:

MHTEPEC K MPaKTUYECKOMY M3Y4YeHHIO nMpodeccuil U Tpyaa pa3InyHOro posa, yBKEHHE K
TPYAY H pe3yibTaTtaM TPYHAOBOH MAESTENbHOCTH, B TOM HYHCIE€ HA OCHOBE IPUMEHEHHS
MpeIMETHBIX 3HAHWM 10 XWMHH, OCO3HAHHBI BHIOOp WHIMBHIYaIbHOH TpPaeKTOPHH
MNPOAOIDKEHUs] 00pa3oBaHHUsi ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB W NMOTpeOHOCTEH, ycnemHol NpoQecCHOHATbHON ACATENTBHOCTH U
pa3BUTHs HEOOXOIMMBIX YMEHHI{, TOTOBHOCTB aJIalITHPOBATECS B IPO(ECCHOHATIBHOM Cpeie;

6) 5KOJIOrHYeCcKOro BOCIIHTAHMSA:

9KOJIOTHYECKH I1e1eco00pa3Hoe OTHOUICHHE K MPHUPOJIE KaK MCTOYHMKY XKHU3HM Ha 3emie,
OCHOBe €& CyIIeCTBOBaHMS, NMOHUMAHUE LEHHOCTH 3/10poBOro M Oe3zomacHoro obpasa KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HM3MYECKOMY M TCHXHYECKOMY 3710POBBIO,
OCO3HAHME [IEHHOCTH COOMOACHNUS MpaBmil 6€30MacHOrO MOBEIEHHs TPH paboTe ¢ BEIECTBAMH,
a TaKKe B CHTYaIMsIX, YTPOKAIOMMX 3/I0POBBIO U KH3HH JIIOJIEH;

CIOCOOHOCTH TIPHMEHSTH 3HAHMS, MOJydaeMble NPU H3YYEHHH XHMHH, JUIS PEINCHHS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH NPUPOJAHON CPEIOH, JUIS TIOBBIIIEHHS YPOBHS YKOJOIHYECKON
KYJIBTYPBI, OCO3HaHHs IJI00AJILHOIO XapakTepa KOJIOTHYECKUX 1po0dJieM M IyTel UX perieHus
MOCPEICTBOM METOJ0OB XHMHH, DKOJOIHYECKOr0 MBIIUICHHS, YMEHHS PYKOBOJICTBOBATECS MM B
MO3HABATEIbHOH, KOMMYHHKATHBHOHN M COIHAILHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeaMETHBIX DPE3ylbTAaTOB BBIENISIOT 3HAYMMBbIE IS (HOPMHPOBAHHUS
MHPOBO33peHHsl O0IEHayYHBIE MOHATHSA (3aKOH, TEOPHs, NMPUHLMI, THIOTE3a, (aKT, cUcTeMa,
npolece, 3KCIEPUMEHT U JIPYToe.), KOTOpbIe HCIOMb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMH M3 3THX MpeMeToB (GOpMUPOBATE MPE/ICTABICHHE O
LEJIOCTHOM Hay4yHOW KapTHHE MHpa, U YHMBEpCAJIbHbIC yueOHBIC NCHCTBHS (IIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOphle OOecrnednBaioT (OPMHUPOBAHHE TOTOBHOCTH K
CAMOCTOSTETLHOMY TUIAHHPOBAHHIO U OCYIIECTBIICHHUIO YUeOHON AEATEIBHOCTH.

ITo3naBaTesIbHBIE YHHBEPCAIbHBIE YUeOHbIE el CTBHS

basoBbie JloruueckHe eicTBHSA:

YMEHHS HCIOJB30BaTh MNPHEMBI JIOTHYECKOTO MBIIUICHHS IIPH OCBOCHHHM 3HAHUM:
pacKphIBaTh CMBICI XMMHYECKHX TOHSATHH (BBIACNATH WX XapakTepHBIC [PH3HAKH,
YCTAHABJIMBATh B3aWMOCBSA3b C JPYTUMH MOHATHSMH), MCIIOJIB30BATh MOHATHS Ul OOBSCHEHUS
OTACTBbHBIX (AKTOB M SBICHHH, BHIOMpaTh OCHOBAHUS W KPUTEPHH Ul KJIaCCH(HKAIAH
XMMHHECKHX BEIIECTB U XMMUYECKHX PEAKIHi, yCTaHABIUBATE MPHYHMHHO-CIICICTBEHHBIE CBSI3H
MEKIY 00BEKTaMH U3Y4EHHsI, CTPOUTD JIOTHYECKHE pacCyKJICHUS (MHyKTHBHBIE, IeyKTHBHEIE,
110 aHAJIOTHH), JeJ1aTh BBIBOJIbI U 3aKJIIOYCHHS;

YMEHHE NPUMEHATH B IPOLlECCE TO3HAHUS MOHATHS (NPEIMETHBIE W METalpeJMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIIONB3YEeMBIE B XHMHH, NPeoOpa3oBBIBATH IMHPOKO
MPUMEHSIEMbIE B XHMHHM MOJIEIbHBIE MPECTABICHHUS — XHMHYECKHH 3HAK (CHMBOJI 3JI€MEHTA),
XuMuueckas (GopMysa M yYpaBHEHHE XHMHYECKOH peakiMu — IpH pemeHHH ydeOHO-
MO3HABATE/IBHBIX  3adad, C YYETOM OTUX MOJETBHBIX TPEACTABICHHH BBISBIATE WU
XapaKTepU30BaTh CYIIECTBEHHBIC NPU3HAKH H3y4aeMbIX O0BEKTOB — XMMHYECKHX BELIECTB M
XHUMHHCCKHX pCﬁKuHﬁ, BBISIBIIATE OOILIHME 3aKOHOMCPHOCTH, NPHYHUHHO-CIICACTBCHHBIC CBA3H H
MPOTHBOPEYHS B H3YHYaeMBIX IIPOLIECCaX H SBICHUSX.

BasoBrlie neciieoBaTe/IbcKne AeHCTBHS:



YMEHHE WCIIONB30BaTh TOCTABJICHHBIE BOMPOCH! B KAYECTBE WHCTPYMEHTA NO3HAHMSA, a
TaK)ke B KAueCTBE OCHOBBI IS (OPMHPOBAHUS TIMIIOTE3BI IO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMEBIX CYIKIICHUH,

mpuobpeTeHre ONBITa MO UIAHWPOBAHHIO, OPraHM3aliH W MPOBEICHHUIO YHCHUICCKHX
SKCIIEPUMEHTOB, YMEHHE HaOIOATh 32 XOJIOM TPOIEcca, CaMOCTOATEIBHO POrHO3HPOBATE €ro
pe3ynbTat, (GopMynHpoBaTh 000OMIEHHS W BBIBOJBI MO pE3ymbTaTaM MPOBEAEHHOIO OIBITA,
HCCIIeI0BAHMS, COCTABJIATE OTUET O TPOJIe/IaHHOM paboTe.

Pa6ora ¢ uadopmanmeii:

yMeHHe BHIOUPATh, aHATH3UPOBATE H HHTEPIPETHPOBATh HHPOPMAIIHIO PAa3TUYHBIX BUIIOB
1 GOpM Ipe/ICTABIIEHHS, TIOTY4aeMYIO W3 PA3HBIX HCTOYHHKOB (HAay9JHO-TIOMYJIPHAs JINTEpaTypa
XMMHYECKOTO COJCPIKAHWs, CIpaBOuYHble T10co0Hs, pecypcsl HHTepHeTa), KPHTHYECKH
OIEHHBATh IPOTHBOPEYMBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMeHHe PUMEHSTH Pa3IHHbIe METOIbI H 3aIPOCH! NIPH MOHCKE U 0TO0pe HHpOpMALH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JUIS BEITIOTHEHUS YIEOHBIX U IO3HABATE/IBHBIX 3a/1aq
OTIPE/IEIEHHOrO THIIA, TMPHOOPETEHHE OMbITa B 0OIACTH HCIOIB30BAHAS HH(OPMAIHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIi, OBJIaJICcHUE KYJIbTYPOH aKTHMBHOTO MCIIOJIb30BAHMS Pa3IMIHBIX
IOMCKOBBIX CHCTEM, CAMOCTOSITENLHO BBIOMpaTh ONTHMANBHYIO (GOpMy TpPEICTaBICHHS
HH(GOPMAllMH ¥ WIUTFOCTPHPOBATh pEIlaeMble 3a1a4d HECIONKHBIMH CXEMaMH, JrarpaMMamy,
apyrumu GopMaMy rpad UKy ¥ UX KOMOWHALHAMHK;

YMEHHe HCIOJB30BaTh M AHAIM3MPOBATh B MpOLECCE y4eOHOH H HCCIIENOBATENBCKOH
JIeSITEFHOCTH HH(DOPMAIIUIO O BIMSHHY IPOMBIIIICHHOCTH, CEIBCKOTO XO35HCTBA U TPAHCIIOPTa
HA COCTOSTHHE OKPYXKAIOUIEH IPUPOJTHON CPEIIBL.

KoMMyHHKATHBHBIC YHHBEPCAIbHbIE y4eOHbIE AeHCTBHS:

yMeHHs 3alaBaTh BONPOCH (B XOJe auanora W (WIH) JMCKYCCHH) IO CYIIECTBY
obcyxnaeMoil  TeMbl, (OpPMYIHPOBaTh CBOM MpPEATIOKECHHS OTHOCHTEIBHO BBINOIHCHHS
NIPEJUTOKEHHOM 3a/1a4H;

YMEHHSI TIPEJICTABIISATS ITOTYy4YCHHBIC Pe3y/IbTaThl O3HABATEITHON ACATETPHOCTH B YCTHBIX
W MHCBMEHHBIX TEKCTAax; JejaTh TNPE3eHTALMIO pPE3yJIbTaTOB BBIMOJIHEHUS XHMHYECKOro
JKCIIeprMeHTa (1aG0paTopHOro OMbITa, JaboparopHOH paGOTHI MO HMCCICIOBAHHIO CBOKCTB
BELIECTB, y4eOHOTO MPOEKTa);

yMeHHS y4eOHOro COTpYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATCILHOM
HCCIIENOBATENBCKON e TENPHOCTH TPH PEIICHHH BO3HHKAIOIMX MPO0JeM HA OCHOBE y4u&Ta
OBLIMX WHTEPECOB M COIVIACOBaHWS TMO3MIMI (0OCYXeHHUs, OOMCH MHEHHSIMH, (MO3TOBBIC
INTYPMBD), KOOPIMHAITAS COBMECTHBIX JCHCTBHMN, ONMpPEICIICHAC KPUTEPHEB II0 ONEHKE Ka4eCcTBa
BBITIOJIHEHHOM paboTHI U ApyTHE).

PeryasiTuBHBbIE YHHBePCaJbHbIE ydeOHbIe AeHCTBHS:

YMEHHE CaMOCTOSITEIIBHO ONPENEATh LEIU JIeSTCIBHOCTH, TIIIaHHPOBATh, OCYIICCTBIIATS,
KOHTPOJIMPOBaTh M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIESTEIBHOCTD, BBIOMPATH
naubonee >QQeKTHBHBIE CHOCOOBI  pEmeHHs y4eOHBIX W TO3HABATENBHBIX  33ja9,
CAMOCTOSITENIHHO COCTABISATh MM KOPPEKTHPOBATH IPE/UIOKCHHBIA aJrOpuTM JCHCTBHA MpPH
BBIMOJTHEHAX 3aJ@HMil C Y4ETOM TOJIyYeHHs HOBBIX 3HAHMH 00 wH3ydaeMbIXx OOBEKTaX —
BEIIeCTBaX M PEaKIMsX, ONEHHBATH COOTBETCTBHE TIOMYHCHHOTO PE3yIIbTaTa 3asBICHHOM TeiH,
yMeHHe HCIONb30BATh ¥ AHAJIN3MPOBATH KOHTEKCTHI, IIpe/UTaracMble B yCIOBHH 3aTaHHH.

NPEAMETHBIE PE3YJIbTATDI

B cocraBe IpeJIMETHBIX PpE3YJIBTATOB IO OCBOEHHIO 00sA3aTENBHOTO CONACPXAHHMS,
YCTaHOBIEHHOrO JaHHOM (enepanbHOM pabouedf MPOrpaMMOM, BBIIENAIOT: OCBOCHHBIC



o0yJalomuMucs HaydHble 3HAHWS, YMEHHS M CHocoObl JeHcTBHM, crenupuyeckue JUis
npeaMeTHOR obmactu «XWMHs», BHABI JEATENBHOCTH IO TOJYYCHWIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, TPe0OPa30BaHHIO H IPIMEHEHHIO B PA3IMYHBIX YHeOHBIX U HOBBIX CUTYALHSIX.

K xonmy obydenusi B 8 Kjiacce NpeaIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxaTb COPMUPOBAHHOCTD Y 00Y4JaIOMIUXCsl YMEHHMI:

pacKpBIBaTh CMBICII OCHOBHBIX XMMHHYECKUX TOHATHH: aTOM, MOJIEKYJA, XUMHICCKAH
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECh (OIHOpPOAHAA U
HEOJHOPOJIHAsT), BAJEHTHOCTb, OTHOCHTEJIbHAA aTOMHAs W MOICKyIsSpHas macca,
KOJHMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJISA XHUMHYECKOro
JJIEMEHTA B COEIMHEHWHM, MOJSPHBIH OOBEM, OKCHJ, KHCIIOT4, OCHOBAHUE, COJIb,
5JIEKTPOOTPHIIATEIBHOCTE, CTETIEHb OKUCIICHHS, XHMHUYECKas PEeaKIus, KIacCHpuKarus
peaKiii: peakiuy COCANHEHHUS, PEAKIIMH Pa3JIOKECHUSI, PEAKI[MU 3aMCIICHNS, PeaKIInK
oOMeHa, 2K30- M SHIOTEPMUYECKHE PeaKIny, TeruioBoi 3@ dext peakiuu, sApo aToma,
3JIEKTPOHHBIA CJIOH aToMa, aTroMHasi OpOHMTallb, pajMyC aToMa, XUMHYECKas CBS3b,
MOJSIpHAs W HETOJIsIpHasl KOBAJIEHTHAsA CBA3b, WOHHAs CBA3b, MOH, KAaTHOH, aHHOH,
pacTBOP, MAaccoBasi oIS BelllecTBa (ITPOLCHTHAS KOHLEHTPALMA) B PaCTBOPE;
HJUTIOCTPHPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKHX IOHATHH M MPUMEHATH ITH
MOHSATHSA TIPH ONTMCAHWH BEIIECTB U HX IIPEBPALCHHUMH;

WCTIONB30BaTh XHMHYECKYI0 CHMBOJIMKY IUIS COCTABICHHS (OPMYT BEIIECTB H
YPaBHEHUIT XUMUYECKUAX PEaKIlHii;

OTPEJEIIATh BAJIEHTHOCTH aTOMOB JJIEMEHTOB B OHMHApHBIX COCIMHEHHUSX, CTENECHB
OKHCIICHUS 3JIeMEHTOB B OWHApHBIX COEIUHEHHAX, NPUHAUIC)KHOCTH BELIECTB K
ONpeNeNIEHHOMY KJIacCy COEAMHEHMH 1o ¢opmynaM, BHI XHUMHYECKOH CBS3H
(KOoBalleHTHAs U HOHHAS) B HEOPraHUYECKHX COCIMHEHHAX,

packpbiBath cMbici [leprmommdeckoro 3akona JI. M. Menneneesa: 1eMOHCTpHPOBATH
MOHAMaHWE TMEPHOIMUECKONW 3aBHCHMOCTH CBOMCTB XUMHYECKHX ODJIEMEHTOB OT HX
nonoxkeHuss B [lepHoaMuecKo CHCTEME, 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
MOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKY IS PHOTO YUEHUS, 3aKOHa ABOTa/Ipo;
ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro GQopmy Ilepronndeckoil CHCTEMBI
XMMHYECKHAX SIIEMEHTOB: pPa3jiM4yaTh MOHSATHS «IJiaBHas nojarpynmna (A-rpynma)» u
«noboynass noarpynna (b-rpynma)», maneie ¥ OOJbIINE IIEPHOJBI, COOTHOCHTH
0603HaueHus, KOTopele nmeroTes B Ttabmuue «llepnopndeckas cmcremMa XMMHYECKHX
snemenToB J[. M. MenneneeBa» ¢ YACIOBBIMM XapaKTEPUCTUKAMU CTPOEHHs aTOMOB
XMUMHYECKMX ODIIEMEHTOB (CocTaB M 3apsa sapa, oflnee 4YHCIO0 3JIEKTPOHOB M
pacrpeie/IieHHe UX 0 IEKTPOHHBIM CII0SM);

KiIaccH(GUIMPOBATh XUMUYECKHE JJIEMEHTHI, HCOPraHUYECKUE BEIIECTBA, XMMHUECKHE
peakiiy (MO YHUCITy W COCTaBY YYacTBYIOIIMX B PEAKIMM BELIECTB, 110 TEMJIOBOMY
dpdexTy);

XapaKTepu30BaTh (ONUCHIBATH) OOLIME XMMHHYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJI4aCCOB, MOATBEPXKIAs OMHCAaHWE [pPUMEpPaMH  MOJIEKYJISPHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XHMHUYECKUX PEaKIIuii;

[IPOrHO3UPOBATE CBOWCTBA BEINECTB B 3aBUCHMOCTH OT HMX Ka4€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MTPOTEKAHUSA XHMHUECKHUX TPEBPAIIeHHH B PA3IAYHEIX YCIIOBHSIX,
BBIUMCIIATE OTHOCHTEJIBHYIO MOJIEKYJIIPHYIO ¥ MOJISIPHYIO Macchl BEILECTB, MaCCOBYIO
JIOJTI0 XMMHYECKOTO dITeMEHTa 1Mo GopMyIie COeIMHEHHS, MAacCOBYIO JIOJIIO BEHIECTBA B
pacTBOpE, MPOBOIUTH PACUETHI 110 YPABHEHHIO XMMUYECKOH PeaKIiu;




IIPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTENBHON JEATEILHOCTH — AHAIM3 M CHHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTeMATH3AIMIO, KIaCCH(UKAIHIO, BBISBICHHE NPUYHHHO-
-CJIEJICTBEHHBIX CBSI3ed — /I M3YYCHHS CBOMCTB BEIIECTB M XMMHYECKHX pEaKIni,
€CTECTBEHHO-HAyYHBIE  METOABl  TO3HaHWss —  HaOmojeHWe,  H3MEpeHue,
MOJIETHPOBAHUE, IKCIIEPUMEHT (PeaTbHbIA ¥ MBICIIEHHBIH);

cllefioBaTh MpaBWjaM [OJB30BaHUS XHMHYECKOW TOCYJ0H H  sabopaTopHBIM
obopyoBaHHEM, a TakKe MpaBHJIaM OOpaleHHs ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSIMH TI0 BBITIOTHEHHIO J1a00paTOPHBIX XMMHYECKHX OIBITOB IO MOJTYYEHHIO
U coOHmpaHmio ra3000pa3HbIX BEMIECTB (BOJOPOAA M KHCIOPOJA), TPUTOTOBIECHUIO
PacTBOPOB C ONpEIENEHHON MaccoBO H0el pacTBOPEHHOIO BEIIECTBA, ILIAHUPOBATH
U IPOBOJUTH XHMHYECKHE HKCIIEPUMEHTRI 110 PACIIO3HABAHUIO PACTBOPOB IIENOYEH H
KHCIIOT ¢ TTOMOIIBIO HHUKATOPOB (JTaKMyc, eHondTanend, METUIIOPAHXK U APYTHE).

K xonmy ofyueHus B 9 Kjacce TpeAMETHbIC Pe3y/IbTaThl Ha 6a30BOM YpOBHE NOJDKHEI
oTpaXxkaTh ¢HOPMHUPOBAHHOCTE Y 00yJalOmuUXCsl yMCHHMH:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX TOHSATHH: XMMHYECKHH OJJIEMEHT, aToM,
MOJIEKYJ1a, HOH, KaTHOH, aHHOH, ITPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, BATIEHTHOCTD,
3JIEKTPOOTPUIIATEIBHOCTh, CTENEHh OKWCIICHMSI, XUMHYECKas peaklusi, XHMHYecKas
CBSI3b, TEIUIOBOM 3((eKT peakiuu, MOJIb, MOJISPHBIH 00BEM, pacTBOp, 3JIEKTPOJIUTHL,
HEIJIEKTPOIIMTHI, JJIEKTPONIMTHYECKAs AWCCOIMAIMS, pPEaKIWH HOHHOro oOMeHa,
KaTaqM3aTtop, XWMHYECKOe paBHOBecHe, 0OpaTHMble M HeOOpaTUMbIE PpEaKIHH,
OKHCJTUTE/IbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKHCIUTENb,  BOCCTAHOBHTEIb,
OKHCJIEHHE ¥ BOCCTAHOBJIEHME, aUIOTPONus, aM(OTepHOCTh, XHMHYECKas CBS3b
(koBaneHTHasl, HOHHAas, MeETA/UIMYECKas), KPHCTAIIIHYECKas pelnéTka, KOppO3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM peaklWH, IIpelle]IbHO HOIMyCTHMAas
koHueHtpauus 111K BemecTsa;

WJUTIOCTPAPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKHX IOHATHH M IMPUMEHSTH 3TH
TIOHATHS IPH ONIMCAHHH BEILECTB M UX IPEBPAINCHUH;

HCIIONIB30BATh XHUMHYECKYIO CHMBOIMKY JUIS COCTaBiIeHUs (OpMysT BEIIECTB W
YPaBHEHHH XUMHUYECKUX PEAKIN;

OTpeNeNATh BaICHTHOCTH M CTENEHb OKHCICHHUS XHMMYECKHMX JJIEMEHTOB B
COCQMHEHHUSX Pa3HYHOIO COCTaBa, IMPHHAUICKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIaccy COeqWHEeHH# mo (opMmysam, BHJI XHMHUYECKOH CBA3M (KOBAJIEHTHAsl, HOHHAs,
MeTaJUIM4YeCcKasi) B HEOPTaHWYECKHX COCJAMHEHMSX, 3apsll HOHA 110 XHMHYECKOH
dhopmyse, XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHWYECKHWX COCIMHEHHH, THIT
KpHCTAJUTMHECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbici [lepuonnueckoro 3akona JI. . MenneneeBa u 1eMOHCTpHPOBATH
€ro MOHWMaHMWE: OMUCHIBATh M XapakTepu3oBaTh TabimuHyto Gopmy Ileproguueckon
CHCTEMBI XHMHYECKHMX 3JIEMEHTOB: pa3iM4arh MOHSTUS «riaBHas noarpynma (A-
rpynma)» ® «mobounas moxarpynna (b-rpynma)», Manesle u OoibIIME NEPHOJBI,
COOTHOCHTH O0O3HA4YeHHs, KOTOpHIE MMEIOTCS B NEpUOJUYecKoif Ttabmume, ¢
YUCJIOBBIMHM XapaKTEPUCTUKAMH CTPOCHMS aTOMOB XMMHYECKUX IEMEHTOB (COCTAB U
3apsiz siipa, o0Iee YHCIo 3NMEKTPOHOB W PACIpeIEIEHHE UX TI0 3JIEKTPOHHBIM CJIOSIM),
0OBACHATH O0OIIME 3aKOHOMEPHOCTH B M3MCHEHMH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B Ipesieax MajlbIX NEepPHOI0B U TJIaBHBIX MOArPYIIL ¢ YYETOM CTPOCHHS
MX aTOMOB;



KJIaCCH(HUIMPOBATH XMMHYECKAE J/IEMEHThI, HEOPraHWIECKHE BEILECTBA, XUMHYCCKHE
peakiu (M0 YHCITy W COCTABy Y4YacTBYIOIIMX B PEaKkiMM BELIECTB, IO TEIJIOBOMY
3 dexTy, 0 H3MEHEHHUIO CTeIeHElN OKHUCIICHHS XMMHYECKHUX JIEMEHTOB),
XapakTepu30BaTh (ONMHCHIBaTh) OOmMHME H CHEHNA(QHICCKME XHMHYECKHE CBOMCTBA
IPOCTHIX M CJIOHBIX BEMIECTB, MOATBEPXKIAs ONMUCAHUE TPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPABHEHHI COOTBETCTBYIOMIMX XHMHYECKHX PEAKIIUIA,

COCTaBJIATH YPABHEHHS 3JIEKTPOJIATHIESCKON IHCCONMAIMU KHCIIOT, IIEeIoYei 1 collei,
TIOJTHBIE ¥ COKPAIIEHHBIC YPaBHEHHS peakiyidi HOHHOro oOMeHa, YpaBHEHHUS PEaKIni,
MOJTBEPXK/IAIOMINX CYIIECTBOBAHHE T'EHETHYECCKOM CBA3H MEXKIY BEIICCTBAMH
Pa3TMYHBIX KITACCOB;

PacKpBIBATh CYIIHOCTh OKHCITHTEIbHO-BOCCTAHOBHTENBHBIX PEAKIMH ITOCPEICTBOM
COCTaBIICHHS HIICKTPOHHOTO OanaHca ATHX PeaKIHi;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHMS, BO3MOXHOCTH
MPOTEKAHUS XUMHYCCKUX TPEBPAIICHHH B PA3IMYHBIX YCIOBUSAX;

BBIYMCIISTE OTHOCHTEIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO
JIOJTI0 XHUMHUYECKOTO AJIEMEHTa 1Mo (opMyJsie COSAMHEHNS, MaCCOBYIO JOJIIO BEIECTBA B
pacTBOpE, IPOBOUTEH PACcHETHI MO YPaBHEHHIO XUMHYECKOH PEaKInHm;

cobGmomaTh MpaBWia MOJB30BAaHWS XMMHYECKOH mocynod u  mabopaTopHBIM
obopyloBaHHEeM, a Takxe MpaBHiIa OOpallleHHs C BEIleCTBAMH B COOTBETCTBHH C
MHCTPYKIMSIMH TI0 BBITOJHEHHIO Ta0OPaTOPHBIX XMMHYECKHX OIBITOB 110 TOIYYEHHUIO
¥ COOMpaHUIO ra3000pa3HbIX BEILIECTB (AMMHAKa M YTIIEKHCIIOrO rasa);

IIPOBOIMTH PEaKIiH, MOATBEP)KAAIONINE Ka9eCTBEHHBIH COCTAaB Pa3/IMYHBIX BEIIECTB!
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpHA-, OpoMHI-, HOIUI-, KapOoHar-, ¢ocdar-,
CUIIHKaT-, CynbdaT-, THUAPOKCUI-HOHBI, KATHOHBI AMMOHHS H HMOHBI H3yHYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPAX HEOPraHHYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE OTEparii MBICTUTEILHON JIEATEIBHOCTH — aHAIW3 W CHHTE3,
cpaBHeHHe, 0000IIEHHE, CHCTEMATHU3allMIO, BBISBICHHE IPHYMHHO-CIIEICTBEHHBIX
CBA3€M — JUTS M3YYEHHS CBOMCTB BEIECTB M XHUMUYECKUX PEaKIWil, eCTECTBEHHO-
HAyYHBIE METOIBI TO3HaHWsT — HaOmoJaeHWe, W3MEPEHHe, MOIEIMPOBAHUE,
9KCIIEPHMEHT (peasibHBI U MBICIICHHBIN ).




SL €8I ¥3L/nIo0spa wy/:sdpy
MOJT BXSLOMIIQHY

HHIEad JI9HIII LHEOHELII0E-0H LI LUIDHN () *IEBED BENIIhHIWHY

SLESTJL/NT00Spa tw//5dny
MOIT eMoLOHIrQH]
L €81} /nIo0spaul//:sdny
MOIT exoLoUIrguq

SL£81pJL /¥ 00spawy//:sdny
MOIT edoLoHIrguq

OL €8T /nro0spau//:sdny
MOIT eXoLoUIrQHg

193d £5ad sranarraregocedgo
(oragoddun) sraaHodINIICE,

*GOWO.LE dHHIOAL)) "BIINTHIA] " ‘Y] FOLHIWIIFE XHMIIhHIWHX EWILIHD BeNIhHTonda]] B HOMEE HIMdIRHIoNda]] ¢ rovee

Aurareed on 0J0LY]

0¢
- : ) HUHOHHUIO00 XINOh HHEId0oH .
I L I I900BIrN JI9HE0HI() ve
- ) XKHHREOHOO .
I [ S . ) | 2
QO oHLEHO[ [ ‘[9dogroe BYOg
1 o XBIOOH |
| 3 . _ [
XBLOIOM O 9ulkHO[[rodorrog |
.  Xewmoxo 9o .
? oHLEHO[ | ‘Todordm)| "XAreog e
N 2199m04 XidhuAeIdodn nrrarngeovradn JHMUEIH¥EY T Ve
0T Arroreed o1r 0X0LYf
N o wameod |
I Cl _ ¢l
OMMOOhMINHX M BELOJMSY |
S B = == —t 5 1 —
BMOHOIdh |
HIOOHAIALESY HONOOhHLYedIl .
% * U BMHRHEOH109109 H
9LORIIQO KRHM(RE — BUWHY
. - KHLEHOU JHMOOhHWHX JIHIIrEheHogda]] '] 1aVeey
19roged 1arooed
S ignnedaodn waL 1/
amdIRuLNed]] danarodinoy
el B e ey - T u gorovced JNHEHOHIWHEE] | o\
g400Fh Qm—..—.n-@—-:—._.-uu- 7
DOVIFA 8

HAHVAOdUHVIT HOADHThULVINIL



ANV IOdLI

89
L 011 400Vh O4.LOTIRhUIOX 4911190
9L €81 JL/nroospa w//:sdny ¢ swada soHadosd ]
MOIT edarouIrguq
 SLggimL/mroospawsdny - N Ja———
MOTT BXLOUIQU] n |
. rread QIHIIOLHEOHRLIOOE
SL €8T VIL/NI00Spa W/ -SANY I 8 -OHIIMALUILOMI() e
EMOLOHUIQH
MOIT ouq “qEKED KENOOhHIWNHY
— eWOLE OHHOOL ) “BHA-OIAIHIJ |
5/ €8 [ 1 L/NI 00Spa wi//:SdNy ; "M "7 SOLHOWAIrE XHNOOhHWHX s

MOIT BedaLouIrguq

BIWOLOMD BRXORMITOMdI |

U HOXBE HIDIOohMIOUdo] |




Gz " Kuwareed o 0101

BHHOHHUID00 XU U HHHWAN _

. wyjsd
9EBIHIL/MH OOSPo W/ 5TWY Z | 8 u rodarra £ ‘[uuAdi-y A] 90LHOWOLE e
MOIT BMoLoUIQug
XIDohHWHX exuLoudaryedex BemgQ
o s . - _ . KHHOHHY900 |
144 nI'oospau//:
eI POW//CAY | L xu 1 dodood ‘roey Tnnldi-y A S0LHOWAIE €T
MOIT BIOLOHIQH] _
XIOOhMWUX exuLoudoredex BelngQ _
- % S : . KHHOHHII200 -
15 ‘0ospaTuy//.s
9EIBHIL/ OOSPSW//:5CWA 9 90 1 edo) 'HIAdI-Y] A 9OLHOWIIE 7T
MOIT edoLoHIQuq
XIOOhHWKX exuLondoryedex Kemo)
| OEQBT /AT 00Spa /- SAT - MHAIOIE | “MITAdI-Y][ A SOLHIWAIE ]
MOTT BX2LOUIrQH] I v XUNOOhUWHX eXHLoudaLedex KemgQ L
. BHHOHMY202 XH M 19U I'ELONI[ T IdVse]
Ll Arrarreed onr 0I0L)]
| OFOB[}JL/MI00Spa W/ sANY ] - xedoaroed g HHIDIEAd SHMOORHWHY ]
MOIT eXoLoUIrguq ! b 8 _ ‘EUITEUITOO0UT KENOOhULUIrOdINAIIE, ¢l
omow_ﬁhwzh.oc.mvu.ﬁ:t“maza_ - - : : - pumead |
MOIT BYOLOHIIQH] | v XIOShHWHX ULOOHAOWOHONRE JITHEOHI() l
OCOB[ ) /nT 00spa wy//sdny B eoorIry § eadAM gorrareed XIGHIOHOO )
MOIT eXoLOUIrQHY ' § MUHEHE SUHIIQAILIA B 9OMHAAOLHO] | bl
- : uHIEad ML HIWHAX H 09.109MIdg *] IOVEe]
193dAdad
1roged 1aroged |
sraHarrdLedgocedoo 0130¢g annediodn
amdruied[y | drgHArodLHO) o/ s\
(dragoddum) _ WOL M go1rdreed SOMHEHOHIWHER]] |
raHHOdLYDIE, . 400¢h 091ILHI0Y] | 7 ;

DOVIEN 6



89 ANV JI0dII O §00Vh O4LOThULON HHITI90
9€9e[ pJL/nr00Spa W/ Sdny . sl SR
MOIT edoLouIrgng
€ Arrorreed on 010L)|
SEPRTYIL/mA OOEER T/ € BOFOIrOh HHEMK € [MIrRUdOLEN 1 BLIIMDE 'y
MOIT BXOLOUIQUYg
T _ erradd semorexAdyo u BHWHY p 1oUEe]
0z Ararreed o 0101
SEGETHIL/MF O0TpS WY/ S0HH 91 EUHOHHUII00 XU U MIIRLIN OHITTHIHNKEE] Vo3
MOIT eMoLoHIrQuq
9EGRT FJL/MT00Spa W//SdI ] .
et ExexompRg I FOIIFBLOW BELOUOED QU I

BHHOHHII0) XH H MMIIIBLIJA ¢ IONEE]




omvmwoﬂwﬁ MMMM_M MMMM 1 OUHOKA Q0HAKIAMOIrON-OHIWOLY 6 7
9RCPI EMM@MMM_M_H mMMM I _ BELOSIIOE QITHXOLD M 919.L00d] | 8 7
;(0)
93qZPiJ/iI 00Spa tl//5dny N GOLHOWAIE XMMOShMWHX (I9IrOgWHD) _
MOTT BXOLOHIIQUY ! HXEBHE, ‘TILHIWIIIEC QUNIOOhHNHY -
oommwﬁﬂhﬂ MM&MM: mMMM I MICANDIIOW U IINOLY 9
- ~ .E.O|om N R - o «(M1r00 poHHAdRHOI MLOMREO |
eepey mhﬁohﬁh xg LT odowudn BH) HOOOWO SUHOLATER ] » S
o ong _ 7 N eroged gexoohuLNed] | |
moowvowwa.oomvm._‘:t”mnt__ N . m&ua suHaIAYcRd . 7
MO eXoLoHIgugq ! I9Q00011)) "HOOWD U BELODIMOH JILOUE v
B R ] : o o o AAEUEINNOHN%QO@O ]
3p £ZPOyJ/nI0ospa ) sdny [ wiandoredogerr o kunaMIRAQO |
b (0) § R EMUBHVZE | “ rawpudu 1 mudoredogerr € 1aroged |
errged[» [ o\ eroged sexoonuLyed]| _
unm%ﬁ%ﬂ.ﬂ MM&MMMMMM I HUWHX € BHHBHEOL XBITOLOW O QHLEHO[ | z
| 301 TPOJI/MT00Spa W/7-Sany _ _ © pA10OIAE MBI ], "BXOHOIh :
MOIT BAOLOHIIQH] _ MHEK 8 HUWHX 90 "HHWHX LOWIrad] |
- . . i - B |
193d£ad
19ro9ed 1arooed | . "
JrHaIdLeaosedgo | BHHOhAEH smionnmiedyy | snarodinoy q asodieis _ u/u
sragodpun eLeY/ _ N
drHHOdLIAIE, ] 409%h 09.L39hHIM0)] |
DOVICA 8

AUHVAOdUHVIH HOHhOdAOI




| 33ppPQu/Mr00Spe W//SANY
MOIT BdoLOUIrQuq

06CYPOd3/nIoospauy//-sdny
MOJT exarourguq

Po0FPQII/nIoospa’wy/isdny
MOIT edaLoHIrQuq

Y €3 EPQIJ/NT 00Spa W//-sANY
MOIT e¥oLOHIrQHg

¥ LHOWaIre — odorromy] “exAlreod
fB100)) "dOERI IOIND — XATEOE]

«HAEed SMMOORHNHX 1 RELOSIIIE
owaL onl [o) eloged ¥eHdIrodLHOY]

MMHEHE KHTEEHIRNOLOMD
M QUHOMQOQ() "LOMIALOINHUITHE
-HI9HQhA — G0J0HOWO[[ "{ ‘A

80LSPQJJ/nroospau//:sdny
MOIT eXoLoUIrguq

$8qEPQI/NT 00Spo /7SI
MOTT BXLOUIQHY

 9TEEpQy)/nro0Spa W/ SANY
MOIT BX2LOUIQH]

BIL m_uoméh 00Spa"w//SAmY
MOIT BMOLOMIIQH]

ommmvotxa oospa I/ sany
Od BMOLOHIIQH]

ocm muothz 0ospa w// mBE
MOIT edarouIrguq

(BHOWQO ‘EHHIIMOWRE

‘suHOMNKOIERd ‘BHHOHHIIO0D)

E&Emom XIDIOOhHWHX BHITEXH(PHUOORIN)]
pumead |

XHUMOOhHWHX WEHHOHERAA Ol B41021I1od
900N ‘BELIShHION _Emoqoﬁuzm

guHoHgRdA oEoorméx
“9109110d [9008W KUHOHRAX 0D movam _

 pmmead XUMOOhHWHX
BuHENALOdI BHEOIr0A U meHENd] |

sUIDRad KRMXOOhHNHY
"EUHOIEE OMNOOhUWHX H dUMNOOhHEUD

B8OOI KeHABIOA
"qIrOJA] "BELODMIE OHLIDBHIIOY]

HUHIHHIIO0D € BLHOWDIE
OJI0NIORHINHX KIrOU KRHOIIBA

O£ TEPOJJ/nI 00Spa//: mEE
_ MOIT edoLoHIrQuqg

3BaZp( /NI 00Spa t//sdny
MO eX3LOHIrgHqg

20BN BRHAKIANOIION ERHIIRLHUDOHL()
"BOOBIW KBHWOLE BERHIIIQLUIO0OHL()

GOLHOWOIE XUNOOhMIWUX HOWOLE
qrooHLHaIeg erAndod BeXOShHWHY
"H1001I108 BARIO0O BALOHEOLIOI HONRE

1€ |

0¢

61

81

Ll

91

Gl

4!




|- e
ZHIppoyj/nroospawy/sdny |

MOIT eXoLouIrguq

- OPPYPQI/MIO0SPa W//SATY
MOIT eXLOHIIQH]

TPOSPQJS/I 00SPa /7SN
MOIT eXLOHIrQH]

OPPYP(J3/MT00SPa /7SN
MOIT edaLouIrguq

OPPFPQJ)/N00Spo W4T
MOTT BIOLOHIQHY

TABpP(JJ/nI00Spa /. sAny
MOTT BXoLOHIIQH]

BROyP(IJ/NI00SpaTw//isdny
MOTT eMoLOHIrguq

06LYPOJJ/NI"00Spa w//:sdny
MOIT BXLOMIQU]

BL6¥P03)/NI"00Spa W/ sdny
MOIT edarourguq

¥ 19¥PQJJ/nI 00Spa w//:sdny
MOIT exoLouIrgug

«ELOMOHD 0J9 OUHOhAEH

‘errodorod suHEdHQOO U OHHORAIO] [»
OWAL 011 { g\ BLoged KexoohuLyed]|

xsaoemmowwq
g erodorod BMHORALION [9Q0J0II))

XEI[0D U XBLOIOWM O 9ULEHO[ |

errodorroa ounoHowud] | “errodorros
RELOMOLD JMNOORUIWHX U OUNIOhHEUD

arodudin 8 SHHAKOXB] "OE10MIE
soroodir U LHOWaIre — odorog

«ELOUOFD 019 OUHOhAEH
‘erodorroux onHedHQOd U QUHIRALO] [»
AWAL Ol ¢ s\ eLOged KeMOohHLIRed] |

gunamedaLoradn
02 199000119 ‘eXAl7e0d dUHOHEKdIRE
‘(HeLOW M 91r0IA “9L(OH) OFUITIO ],

xsuead XmoohHwdarorHE

U -0e)€ ‘unHoHgRdK WOMOOhHWHUXONWdIL
0 9ULKHOII ‘uuinead

HONOOhMIWHX INd(P(Pe HOdoITd ],

erodorrouy ouHoHOWHd] |
‘urooHHarmmawodn 1 uudoredogerr
g erodorrouyd BHHOhAILOI 19000011))

XBITHONO QO OULKHO[ [ “(euHado1
‘BUHAIOMI0 uunead) errodorony
BELOYOHD OMNIOhHIWHX H QUMOOBHEUD |

|83

0€

6¢

8¢

LT

9¢

§C




#5[9PQJ/NT00SPa W//SANY
MOIT edxdLoHIguq

3¥99PQK/nr00spau//:sdny
MOIT edoLoUIrguq

5799PQJ)/NT00SPa W//:SATI
MOIT eX2LOHIrgHYg

ZHEOPQUI/ATO0SpO W /SANY |

MOIT BIOLOUIIQUY

edA1LRINTHOWOH
‘EUIRMH(PUIIRIN ‘dRLO0D (KUHBHEOHI()

FOYHONO
x19HdL0(pWe U XITHEOHOO “XITHLOLOU
RELOUOMD SMNOOhHINUX H OUHIRALO] |

(44

874

edALBINHOWOH
‘BRITMUPHAIORIN ‘“gRLI0D [I9ITTUN()

14

BqacpQlJ/nIoospaT//sdny
MOIT eX2LOHIQH]

074 SPOR/MI00Spa w//:sdny
MOIT BMoLOHIIQHYq

| 736SPQI)/N00Spa W/ /ANy

MOIT edoLoUIQHg

BZ§ P/ 00SPa W//-SATY
MOIT eMoLOUIrguq

80LSPQJJ/nI00Spaw//-sdny
MOIT eXoLouIQUq

0BSSPQI/nIoospa wy//isdny
MOIT eMaLourgug

5ZHSPQI/AI00Spa /ST

MOIT edoLouIguq

«erog ‘wodorog ‘rodorrouyp»
oWl o1 ZaN eroged seHIIrodLHOY]

«ea1oomRd odonuadogaroed

HOIOY HOg000BIN HOHHRITadIo

o5 godoaroed ouHAIrgOLOIUd] [»
QWAL 011 ¢ o)\ eroged exoohHLIed] |

odogroed g edioammod KIrow
| Beg00oe|A ‘[Mdodroed SIIHHINMITORHIH U

srqHHamgoR] "arrarndodroed yex eirog

6¢ |

8¢

Lt

xedoredHIrHA
0O OULKHO[ [ "MMHRHOHOO €GB1J0))

qirod
BALOMOLD JMMNOIhUIWHX H SUNIOhHEHD

9¢

33

f90£e.1 UMHIMOHLO XITHWQ1Q0
BHOMEE 990H20 BH HUInead oimHoHgRdA
OI1 0£RI §0WQLQ0 BHHIIMOUAIGY

AWNQ9QO HIMH BALOIMH AHLOShHIOX
AWOHILO2€EH 0J9 OI BERI BALOJIMIA9
BALORHUION “BNQLQ0 EMHAIDHAIIH

odrretogy

HOMEE "g0€e.] WQ900 HITHAKIOIN

143




| 3ZSepe((/na 00Spa W//SANY
MOIT BXOLOHIQH]

97 SEpE((/NIo0spau//:sany
MOIT eXoLOHIrQH]g

BJJ6PE0(/NI00Spa W/ :sdny
MOIT edoLOHIrguq

B[96PE()(/NI00Spa w//Sdny
MOIT BMOLOMIIQHY

| Z9O6PEO0/NT00Spa W/ SAY
MOIT eXo10uIrQuq

5Lq6PBO(/NI00SpI W/ sdny
MOIT eXOLOHIQH]

¥Ly6Pe((/NI00SpaTw//sdny
MOIT edoLourguqg

| DSEEPEQQ/NT00Spa W//SATY
_ MOIT BXOLOUIQH]

Zo0) P/ 00Sp3 W75
MOIT eMoLOUIrQHYg

5 qu.w.v@?._.oomvoét“mnﬁ:
MOIT edaLouIrguqg
NON@@gME.gmtu.E}nmﬂﬁm
MOIT eXoLoHIrguq

REOQIAIHIIN ‘| "I/ GOLHINALE
XHMOOhMWHX BINOLOHO KeNOohHIouda] |
U HOMBE UMOoRMITOMda |

0 QHLKHO] | "HOLHIWNAIC XUMNOIhHWHX
UM HPUOORIN ILLIGLION 198do] |

 JATHOHHIIQ00

XIDIOOhHHBIdOOH 190081 JI9HE0HI(),,
awar ou ¢s\ eroged seHdrodLHOY

HUHRHE BUITEEMLEWALOUD U QUHIIIQOQ()

HUHIHHUIID0D XUNOohHHRIdOOH
HIWBIORIMN AINKOW 9€K€D EBMIIhHULOHO |

«UMHOHHY00

XUMOOhHHRIAOOH 19001 SITHEOHI()»
QWAL Ol hRYRE XITHIIRLHOWHADIONE
SUHIMMIDJ "9 5\ BLoged KeMOORHLIRd] |

| RAIOHOHED
OIIOOhHINHX ‘BHHOhAITOII 99000110
‘edALBINIHOWOH :(ouHIadd) HIr0))

BALOHOED QUMb HUINHX H QENQT%H_.OE

ed ALRINHOWOH
‘BATTRMH(PUOORIN “GBLO0D [I9LOIDH Y]

HHHREOHOO
BELOWOHD JMMNOOhHINHMX H QUHORALIO] |

[Adaron ‘auudda ‘raronda) |

GOLHIWIIrE XITHITOXO XernAd.1

101U

£S |

[43

IS

14

4

144

194




MOIT mMoHoxqmmm |

9L0qPeQQ/NI 00Spawy//:sdny
YOI edaLouIrguq

aWAL ol 43\ eroged KeHarrodLHOY]

9Z0qPE00/NT00Spo W//SaNy
MOIT BIOLOHIQH]

gZaepE()(/NI00Spa W/ SANY
MOIT eXoLoUIrguq

69EEPE((/NI00Spa W//SANY
MOI edoLoHIrguq

gqEEPE((/NI 00Spa W/ SaNT]
MOTT BXoLOHIrQHY

vMo%mooﬁc.oo%o.EQ“mnﬁz )
MO BXOLOHIIQH]

SqEEPE(/NI00Spo w//5ANY |
MOIT BM2LOHIIQHY

396Epe( (/N 005pa W/ SANY

MO BX2LOHIIQH]

yT8EPE(O/NI00Spa W/ sdny
MOIT eXLOMIrQH]

5q9BpE((/NI"00Spa W/ sAny
MOTT BXoLOHIIQH]

| THEepEOQ/I00SpI T/ SANY |

MOIT BXoLOHIrQH]g

I

[

KeXOShHWHX KRHABIOIOH KRHLHILREO)]

ERNOOhHWHX BeHAEIrON KeHLHOL'BHO)

KUY BHOMBE OMOMQOTEWONQDE OHHIOhEHE,

S9
HIOLUEOHBLID0E M HIQLHIMI() $9
uumead
QI9HIIOLUEOHBLIOOH-OHIIDLHIFOM () €9
EHUHOIIOMNO 9HIIIAL)) 79
== : L - |
q9EKHO
19
9EKLD
09
dEKED KBXOOhHWHX KRHHOY] 6S
GOLHOWDITE XHUNOOhHNUX
|
gOWOLR 4LooHdIrareIMdLoodINdIC 8§ _
HUHEIKRd.I
1 JOIRY/I ‘UITHYhA — HOQIrAITHIJA]
‘M 17 wmned 41 ke suLugeed & |
BHOQIAIHIJA _
‘W I 9WoLouo Hoxooruronda] |
€ OIMHIMOIOII 0 Ol BLHOWAIE %
010M0ohHWHX exuLondoledey |
BEOUOIHIN ' ‘I AWSLOHD |
HOMOORHITOMdD] [ HOLHOIWAIrE HOWOLR | 9
MOROIr0QO XIFHHOLNAIE dUHI0dL))
19110L0€]] ‘dors
XITHWOLE €B1000) "HOWOLR dQHHI0AL)) bs




951 9PQJJ/NI'008pa /7SNy
MO BIOLOUIIQHY]

- Z996Pe00/nI00SPa W //:SATY

MOIT eMoLoHIrQuq

- 5EEqpe(Q/NT00Spa wW//SAN

MOIT edoLourguq

98FAPE00/NT cospawy/sdny |

89

HNWVJIOII
- Ol 9400Vh O4.LOdhHIrO3 H4IM190

HMMHEHE BUITREULBIWNALONO
M ouHAMQ0Q() “YodA uraHadacd g

U 2uHAMQoQ() “Mod£ uraHadaed

_ 89

VMHEHE BHITBEUIEWOLOMO |
L9
UHHEHE BUITREHIBNOLOMD | 0

U 9uHaMQo9() “ModA niaHadoeoy

«9EBED BRIDORUWHY "BIWOLE QUHI0AL)»




3g7ope((/nroospau//sdny
MOTIT edaLoUIrguq

B62qpe()/nI"00Spa /- sdny
MOIT edaLoHIrQHq

0qSqPE (/T 00SpS W//Sd
MOIT edoLorIrguq

95BqpE((/nI00Spa W//:SANy

MO BX3LOHIrQH]
°L9 ﬁWQQE.OOmﬁQ.EQ“ sany
MOIT ed3LoUIrQuq

999qPpE((/NI00Spawy//:sAny
MOIT edxaLouIrguq

365qpe(Q/nroospaur/sdny
MOIT eXoLOHIrguq

199d £vad
alanqarrdLegosedgo
arqgoddun

QHHXOLOII M HUAe2d HOMOOhHWHX

q9150dox0 BH aHINOIBUIE ‘T9doLyed
‘uno2doHERd WONOOhMWHX O SULEHO][ |

xgunead xigaHaI0do1Iad
M XISHHOIOWOUI O QULEHO] [ "HHIDIRad
HAOMOORMIWHX HLI20d0MO O OHLEHO] |

wexeHendn waahHIreed o uaIRad
XIDIOOhMWHX BHITEXHPHOORIrY]

BHHYhASH
eLe]/

sranHod.LMdINE,

1roged
amdhuLIed]

19.00ed

019
arguarodrinoy] 4

H028h 09.LIOhHI0)]

«eooeI § vodAx gordreed XITHEOHDO
HUUHBHE QHHAIQAILIA W oHHadOLEO0] [»
oWalL onl [gN eroged seHdIrodLHOY]

yoromad xuxoohHIrIreLoudy
1ML H HEKFD HOMOOhHWHX 9]

€1021I1od XHNOOhHHEId0OH
edAreINHOWOH U BUIRH(pHIORINY

gorroudon xadi xaadan
HOLHIWAITE XUMIOhHIWHX €LOHOED
UUHOHOWEU € HLOOHAOWOHONES

BHOQIAITHI

"W "I G0LHOWAITE XINOIhHWHX
BINOLOUD EBMOORHUITOMdI] |
"HOMBE HUNOShUITONda |

edodA end

DOVILN 6




MOIT edaLoUIrQuqg

CPJPPEQ(/NI"00Spa Uy//:sAny
MOJT eXoLOHIrguqg

033pPe( (/NI 00Spa u//sdpy
MOIT eMLOHIIQH]

BJqPPE()()/NI 00Spa Wl//:SdNy
MOIT eXOLOUIQH]

 ZIPPP00/NI00Spo W/ /STy
MOIT edXoLoUIrguyg

MOTT BYoLOUIgHG

T98PPEQ(/NI00Spa W/ sdpy
MOIT edoLOUIrQuq
8PSPPE(Q(/NI"00Spa//:sdpy
MOIT eXoLoHIrgHq

| 8%YPPEOO/NI00Spa WY//-SANY
. MOJT eXoLOHIrQuq

 FPGPPEOO/NT 00Spa W//-SAN

“eLolromy KeHKIr0)) ‘rodorogodorry

61

edorrx
odonudil BH BELOHOED OUNOIhHNHY
"goHaJ0IrRl eHLoHdaedeX BRINg()

«xedogroed g HHIDIEId QUMOORUNHY
“BHITEHIIO0HT BBXOOhHLUIOALNIE)
oWaL ou Za\ eroged seH4IIrodLHOY]

«heIes
XITHAIrBLHOWHAIIIONE QUHIMID J»
*1 o\ eroged yexoohuLed]|
e
BHITEEULBWALOUD U QUHIMIQOQ()

H2I10D oeurrodrul o QHLEHO[ ]

HUHUITEHTIO00HT HOMOOhHLHIrOdLMAIrE
00 uHHAIrgRLTadI
91289 € HAI0D BALONOED dUNOShHNHY

EEEDEMHO@OQG 2L24D 94 HHHEdOHD0
H LOIIDHUN BHLOHOED QUNIOBHINHY

89pope() (/NI 00Spa )/ :sdny
MOIT edoLoMIrQuq

i wumovwoom:h.oomvo.&\\”mnﬁ__
MO BX2LOHIIQH]

uuinead suHoHgRdA SI9HHOY]

HHITEHTIODDHUT! MOMOOTEEQOEUEA,“ Qo |

81

L1

91

£l

cl

I

1aLurrodixore
9I9QRIrD ¥ AIHAIH)) "HHITRHIIOIOUI
noxoohuLurodyore kudoa |,

uumead
JIHIIALUIOHBLID0E-OHIIIALUIIOI()

EHO2d0oHgRd OJONOOhHNHX

01




_‘ . MOTT eXoLOHIrQH]
wwouuaoom_ﬁ.oo%vék“ m&E
MOIT BXSLOHIIQH]

Bg03pe()()/NI00Spau//sdny
MO BXoLOHIrQUq

§TeaPpE((/NI00Spaw//sdny
MOJT BXLOUIrQH]

- Z089P00/NT00Spa W/ /-SdTIY
NOIT BM2LOHIrQUY

By99pE((/NI"00Spa W/ sdNy
MOIT edoLoHIrQuq

mﬂouﬁmoc\?_.oowﬁv.ﬁhu sdny
MOJ] BAOLOHIrQH]

889pr(()/nI"00SpaUl//:sAny
MOIT eX2LOHIrQUq
8 £3pEQ(/NI00SpaW//sAny
MOTT eX2LOHIrQHq

goLHowore exurondoryedex geing()

8¢

BIYOXIGE HIFOY HOHO0JIJBW QHHIIOHAIIE

ummiead enikrodin

LT

1adoo

WWEHHOHHUIID00 19179dd pomorexAdxo
OUHOHEKAIRE QOMORHINHY

‘T9LOIrOUN HOHAQD KUHORAIIOII
BQOD0IID OJOHHAIMIIIWOdII d8OHI0

€ QUIIENAIr “UHIDIRAd OMNOOhHINHY

9¢

‘@4L1OHO0ED IMIIOhHINUX H JUNIOhHUEU(
‘erorromy keHd?)) ‘19dad 19IrHIMN()

BELOYOED QMMOOhUIWHX U OUMNIhHEUD
‘ouns0dis ‘rodorrogoda)

19dao

BILOHOED OUMIIRUNHY “orodudu g
UHHOHHIID00 29 U 19d00 OUHIINKOXBH
‘19doo uniexuduIron araHIodLorry

onHOHAIWHA I

4

MUIAdI-yTA
goLHOWAIre eHLOHdoLedex Kelg()

MLIFQEH § HeY goLHaIedd
€M HUTTO U9 ‘UMIIead XMMOOhHIWHX
WEHHOHERdA Ol BHHIIOURITE

ac

IC

«EILOUOED 99 OUHORAEH
‘I9LOIrOMN HOHKII0D QUHORAILIO] [»
owaL o1l 7 s\ eLoged sexoohuiyed]|

0c

oHHOHOWHAII
‘OUHORAIION ‘BHLOHOED MNOOhHNHX




Bu%mmoxi.oom_uuétnmaﬂ;
MOIT BXOLOHIrQHY

d6PJPE( (/NI 00Spa W/ sdny
MOTT BXoLOHIQUYg

U OMOohHEN( XU ‘BIrodoIrIf THM()

"BHLOHOYD 9UMNOOhHWHX

RAIOHOHD
OMMOShHIWHX U dMM0ohUeN( ‘Orodudu
g ouHoHedroodioed ‘rodarri g

0T2JPeO0/nI oospa w//:sdny
MOIT BX2LOHIrQHq

- \Tll

| £g9)PE(Q/MI00Spe /AN
MOIT eX2LOMIrQH]

8 [SJPEQO/nI00spa w//:sdny
MOIT BMOLOHIIQH]

90 £JPBO(/nI00spat//:sdny
MO BMOLOHIIQH]

08 [JPEQO/NI00Spa w//:sdny

MOTIT eXoLoHIrgHY

unweredood

qrado yonrodudn ouHoHerd IR
"UMHAAQOT A XI9HAIredOHUW 99.100hEN
4 go1edo0( oMHRIOEIIOLID]

U ouNOohHUEN( ‘BrorouN KeHdO(o0D
a (A) edopood ruan( “dodoog

- ©LOEE HWKHHOHHII00D
Marado uamorexkAdyo ouHoHekd IRE
Q0MOORUWHY “MHHAAQOA
XI9HIIRAOHUIW 99.100hEN § KHHOWWE
HAIr00 ¥ 01ed LHH SUHEHOE9IOIID]]

BHLOHOED OUAIOhHINHX
H Dﬁoorxmsm—u 20 ‘BLOIOUA EBHLOLY

«ELOHOED
019 SQUHOhAEHU ‘BMXCHIWWE OMHORALIO] [»
OWaL ol ¢ s\ eroged sexoohuLMed]]

¥00JpeO0/NI00Spa W//isdny |

MOIT exoLourguq |

|
__
_
|
QBIaPE()()/NI 00Spa W/ SdNy ﬁ

ouHoHoWHdII
W QHHOhAIIOII “BELOMOED OMNOOhHINHX
U QMIOIRHUEU( 01 NEUWWY

QUHOKAINON pmm.HomOmo SQHIOhHINHX

£t

43

I€

0¢

6¢

BALOHOHD OUMOOhHINHX
“ 1 omxoohuend ‘orodudn g
auHoHedroodmoed ‘Loey ‘MunAdi-y A




951 [98(0/nI 00spau//-sdny
MOJT eX2LOHIQH]

3¢ [9e((/nroospaw//sdny
MOJT BXQLOHIrQHY

§12(38() (/NI 00Spa /7SNy
MOIT BMOLOMIIQHY

7390280 (/N1 00spa w//:sdny
MOIT BASLOHIIQUY

MOTIT eXoLoHIrguq

afSpae( (/NI oospa wj/isdny
MOTT eX2LoHIrgHqg

3/ 702e( (/NI 00Spa w//:sdny
MOIT edaLouIrguq

590038001 00Spa tw//-Sdny

40IBLOW HHHOKEAIIRH
d IO HWHUXOdINALC
"gOLITBLON BELOHOHD dHUMNOOhHINHY

FOIIRLON

BALOHOLD IMIOhUEUD “BILYMIdd
KRMOOhHIIRLOUAN KeNOORHITIRLOW

U 9€K40 ERXOhHITBLIJA

"HOIIIBLOW — HOLHOWDIIE
XMNOOhUWHX exuLoudaredex semg()

QMHAMId{] *¢ a\ eLoged KexoonHLyed]|

| B0G0E00/NT00SpS W//SANY

«BUHOHHIID00
XH ¥ MITTBLINOH JUITHIHXBL]»
awalL onl ¢\ eroged eHIIrOALHOY]

«EWHOHHID0D
XU U MITRLIWOH JUITTHIIKRE»
OWOL Ol helres XITHAIrBLHOWHAI1IME

144

194

[44

8%

EHHOHHIO00 010 H HUHWad Y

erodorrif XEHHOHUIID0D
0 MeM XedLoalad XuNooruHe1do

L HOH
-1eHoOodeY BH BHIDIEdd KRHHOELIhE)
"BERI OJOIDIIDIIA OUHORAIO] ],

QWAL 011 § s\ eLoged KeMOohULIRd] ]

MO BXOLOHIrQH]

HIT0D 23 H BLOLIDHM BBHAIIIOA A

(A]) errodarraA WOTHINO O JI9HHREKHD
‘IIWaIrQOodII QHMOIRHIOIONE,

QO EULEHOII DEI&E.NTNIO&QD:

ov

6¢

8¢

LE




| 98P 1oB(0/MTO0SpS /7 SAN
MOIT eXaLourguq
$93[98()()/NI 00Spa’ E\wmlnﬁ:
MOIT BXOLOHIrQHq
._w.wo ﬁvﬁcoﬁﬁ.oo.mvo.exh sany
MOIT BIOLOUIIQHY]

gor[ae()()/na 00Spa i/ /sdny
MO BXOLOUIIQH]

' 9ggoE(Q/NI00Spa W//SANY
MOIT eXoLouIrguq

MOIJT eXoLoHIrQHgq
§5 [900/ NI 00Spa-TT//-5dm]
MOIT BoLoHIrQuq
| ZqP [58(0/nr00Spa /7 SAn
MOIT BXOLOUIrQH]
wgw I umoamw.. u/7sdny
MOT] BIOLOKIIQHY]
‘gL Z13%00/nr00spa w//:Sdny
MOTT BXOLOHIIQHY

9G [ [98(Q(/nI00Spa wy//:sdny |
MOTIT edoLouIrguq

Ol KHHOIMOUKIIY "IIHRITI)) "HOIIBLOW
EMHORAIIOII 190090119 dUIIQ()

0EAIrK 96
~ ernovodrmr <
U BITHONO BELOHO0ED JIHAILOPIWY
UHHUWOIIY $S
JsuHoHRd10A _
90 MMIYOLOW M 191708 FLIONLO,, €S |
owaL o1 g g\ eroged sexoonuLded] |
gUHOHRdLOA |
99 19Q000IID U [I708 9LIOMNLIYK ¢
o . MHRHE ;
EUITREHIBWOLOMD M QUHAMQ09() “
KHUN9IrRY KHHOHUIIO00 QUMUK H 0S
. VHHIEN H HHTIGIe
— MIIMRLOW IIHIIOWIEOHR O] 6¥
- pumex
1 sudien mruododrul U [MTUMI() L
MIIFBLON JITHROLAY[] LY
gorrelon uueoddod 0 QULEHO[ | 9%
) uoonudn
Likdoroo go1HaIRdd €M HUITO HIDD
‘prATDIRad XHMOOhUWHUX WEHHOHERAA S




 OTT BXOLOHIIQU]

BOpO2eQ(/NI00spa i/ sdny
MOIT eX2LOHIQuqg

MOIT eMoLOUHIIQUY
OLTYe00/M00Spa w75y

MOIT eXoLoHIrQuq
0SJcae((/nIoospa i/ sdny

0SL19e((/nroospa w//sdny
MOIT BXOLOHIIQHY

MOIT BMoLOUIIQHYq

' 0LZpoT00/NI-00Spa W/ SAnY |

89P£IB(()/nI"00spawy//:sdny
MOIT eX10HIrQHq

_ MOI BAOLOHIIQHY

| 93CEaB((/NI00SPa W/ SATY

H OMHAMQOQ() M0dA MaHadaed |
- WMHBHE BUITREHLENOLOMD
U uHAIMQOog( ModA yranadocoy

L9

99

EDGQOQD XHMIOhHIOIIOME
UUHIImAd 8 HHWHX qrod

 awado pormomxAdyo |
OUHOHEKA.IRE J0MOOR UMY

©XOHOIoh HHEMK HOHHOHI20HOI
4 19IreHdoLBN H BELIAIMINg]

«EWHIHHUID0D
XM H MIITBLON JQUITHOIKRE» |
WAL oIl {5\ BLoged KeHIIrodLHOY]

<9

v9

£9

a9

UUHBHE
BUIBEMLBNOLOMO H QHHIIMIQOQ()

19

unmiead
eI rodn BYOXI9d HIFOW HOH000BW |
KHHOIOURIY “HooWidl Lidkdoroo |
HITK OMLMNQEHU 8§ HeY doLHaread
€M HUITO U109 ‘UMIDEdd XUNOOhHWHX
WEHHOHERAA Ol BUHOIIOUAIIE]

«EWHOHUID0D

XH M 19IITRLOWN JUITTHIIKBE]»

QWAL OII helRE XITHIIRLHOWHAIIIONE
QUHAM{ */ o\ eLOgRd ¥eMOORHLNed]]

HWUHBHE
BHITREULBINOLOUD W QMHAIIQOQ()

(111) ek ® (I1)
BEQIMN UIF0D M 1917 EOMOQH«EL ‘19 xoxo

09

6S

8S |

LS




7926pe(0/nI00spa W/ sdny
MO BXLOHLQHY

' SEEqPEQ/NI00Spa W//SANY

89

ANV IO
OL1 §00Vh OF.LOThUIFOM FHITI0

M QMHOIMQ09() “ModA nranadoed

UHMHEHE EUITREUIBNOLOMO -

MMHBHE BUTREHIENOLOHD




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI 1J151 YYEHUKA

* Xumus, 8 knace/ I'abpuensia O.C., Octpoymos WU.I'., Cinankos C.A., AKIMOHEPHOE O6IIECTBO
«M3narenscrBo «IIpocBemennes
* Xumus, 9 xnace/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A., AKIHOHEPHOE 06IIECTBO
«A3narenscTBo «IIpocBernenuey

Beeiute cBOit BapuaHT

METOIJUYECKHUE MATEPHUAJIBI JJI51 YUUTEJIS

Xumust. 8-9 kimaccel. ba3oBblii ypoBeHb. MeToiM4ecKHEe PeKOMEHIAINN K YIeOHUKaM

I'abpuensna O.C., Octpoymosa U.T'., Cnankosa C.A.

IHUPPOBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

1. http://school-collection.edu.ru

2. http://him-school.ru




