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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XMMHM Ha ypOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHUs COCTAaBJIEHA Ha
OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOCHMsSI OCHOBHOW 0Opa30BaTEIbHOW MPOTpaMMBbl
OCHOBHOTO 001Iero oopaszoBanus, npeacTaBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHON paboueil mporpaMmbl BOCIHTAHUSA M C YYETOM KOHIICTIIMM TPETIOAaBaHUS
y4eOHOro npeameTa « XuMus» B 00pa3oBaTebHbIX opranuzanusx Poccuiickoit denepanuu.

[TporpaMMa 1o xumuM Aa€T MPEACTABICHUE O LIEAX, OOIIeH cTpaTeruu oOydeHws,
BOCIIMUTAHUA U Pa3BUTUS OOY4YaIOIIUXCS CPEACTBAMHM Y4eOHOTO MpeaMeTa, YCTAaHABIUBAET
00s13aTeNbHOE MPEIMETHOE COZIEP KaHNe, IPEIyCMaTPUBAET pacpeIeICHHE ero Mo KiiaccaM
U CTPYKTypUpPOBaHME IO pas3ieliaM M TeMaM NOpOorpaMmbl O XHMHH, ONPEAECISIET
KOJIMYECTBEHHBIE U KAUYECTBEHHBIE XapAKTEPUCTUKU COJIEP)KaHUS, PEKOMEHIYEMYIO
IOCJIEI0BATEIbHOCTh U3yUEHUSI XUMUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM Y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEM oOy4arommxcs,
omnpenensieT BO3MOXXHOCTA NpeIMeTa Uil peanu3auuud TpeOOBaHUWW K pe3ysbTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTelIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHMs, a Takke TpeOOBaHUM K pe3yjbTaTamM OOy4YeHHs XMMHU Ha YPOBHE Lielei
U3y4YEeHUs IMpeMeTa U OCHOBHBIX BHUJOB Y4e€OHO-IIO3HABATEIbHOM JAESITEIbHOCTU
00yUaromnierocs Mo OCBOCHUIO y4eOHOTO COJIEPKAHUSI.

3HaHWE XUMUU CITy>KUT OCHOBOM J1J1s1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs,
€ro MpeJICTaBICHUI O MaTepHaIbHOM €IMHCTBE MUPA, BAYKHYIO POJIb UTPAIOT (POpMHUpyEMbIE
XUMHEW NPEJCTABICHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 3BOJIOLUU BEILECTB B
IPUPOJIE, O MYTAX PELICHUS ITI00ATBHBIX MIPOOJIEM YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUYECTBA -
CBIPbEBOM, HSHEPreTUYECKOM, NHUIIEBOM M 3KOJIOTMYECKOW O€30MacHOCTH, NpodieM
3JIpaBOOXPaHEHUSI.

N3yuyeHne xumuu:

CHOCOOCTBYET pealu3aldi BO3MOXKHOCTEW [UIsl caMOpa3BUTUS U (OPMHUPOBAHUSA
KYJIbTYpbI JINYHOCTH, €€ 001el U GyHKUNOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHME MBIIIEHUS W TBOPYECKHX CHOCOOHOCTEM
oOyyarommuxcs, HABBIKOB ux CaMOCTOSATEJIbHOM  Y4eOHOW  JesTeIbHOCTH,
HKCIEPUMEHTAIbHBIX U HUCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B MOBCEIHEBHOMN
KU3HU, TaK U B MPO(PECCUOHANBHOMN IEATEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIa/IbIBAET OCHOBBI LIETOCTHOTO
B3IJIiJa HAa €AMHCTBO NPHUPOABI M YEJIOBEKA, SIBJIAETCS OTBETCTBEHHBIM JTaloM B
(OpMUPOBAHNHN E€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIuXCs;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K MPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOTHYECKOe OOpa3oBaHUeE
00yJaroIMXxcs.

JlanHbple HampaBiieHHs B OOyYeHHM XUMHUU OOECIEUMBAIOTCSA  CHEUU(PUKOI
coJlep)KaHusl y4eOHOro MpeaMeTa, KOTOPHIN SIBISETCS MeAarornyeckd aganTHPOBAHHBIM
OoTpakeHneM 0a30BOM HAyKH XMMHH Ha ONPENEIEHHOM JTarne €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOT'O OOLIIET0 00pa30BaHUsl OPUEHTHPOBAH HA OCBOCHUE
0Oy4arolMMHUCSl CUCTEMbI IE€PBOHAYAIbHBIX IOHATUII XUMHUHU, OCHOB HEOPTraHUYECKON
XUMHUHU U HEKOTOPBIX OTAEJIbHBIX 3HAUUMbIX MOHATHI OPraHUYECKON XUMUHU.

CrtpykTypa coaepXaHHs TNporpaMMbl IO XUMUU C(HOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOT0 noaxoza k e€ uzyueHuto. CojiepkaHue CKIAIbIBAETCS U3 CUCTEMBI OHITHH O
XUMHUYECKOM JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUIN 0 XUMUYeCKOU peakuuu. O6e 31u
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 10 IPHUHIUILY IIOCIEA0BATEIBHOIO PA3BUTHS 3HAHUM
Ha OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— IIepnognueckoro 3akoHa /1. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XHMMY;

— YYEHHUS O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— MPEACTABICHUIN 00 AIEKTPOIUTUUECKON TNCCOMALIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJTYUYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS IOCIENOBATENBHO OT OJHOTO YPOBHS K JPYroMmy,
BBITIOJIHSSL PYHKIIUU OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOBMOKHOCTEM
IIPAKTUYECKOIO MPUMEHEHUS U MTOJYYEHUS NU3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMmsbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEJCTABICHUS O
XUMHAYECKON COCTABILIIONIEN HAYYHOM KapTUHBI MHpA B JIOTHKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOLICHMS K Hay4YHOMY 3HAHHIO M METOJaM IO3HaHWs B Hayke. M3ydenue
XUMHHU MIPOUCXOTUT C MPUBJICUEHUEM 3HAHUN U3 PaHEE M3YUYECHHBIX yUYE€OHBIX MPEAMETOB:
«Oxpyxarommii Mup», «buonorus. 5—7 xkimacce» u «®dusnka. 7 Kmacey.

[Ipu n3ydyeHnn XuMuM MPOUCXOTUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMUYECKON HAYKH
KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHNUS, IPAKTUYECKOM e TEIBHOCTH YEIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4yeOHOro mnpeaMera COCTOUT B
(OpMUPOBAHUN CUCTEMbI XMMUYECKUX 3HAHUN — BaKHEUIINX (PAaKTOB, MOHIATHI, 3aKOHOB
U TEOPETUYECKHUX IOJIOKEHHUH, TOCTYIHBIX 0000IEHUII MUPOBO33PEHYECKOT0 XapaKTepa,
A3bIKa HayKH, B MPUOOIIEHUN K HAy4YHBIM METOJaM IMO3HAHUS MPU M3YUYEHUU BEILECTB U
XUMHUYECKUX pPEakuii, B (HOpPMUPOBAHUM M Pa3BUTUM IO3HABATEJIbHBIX YMEHUH U HUX
MPUMEHEHUN B Y4YEOHO-TIO3HABATEIIbHOM M Yy4eOHOMCCIENA0BATENbCKOW AESTENbHOCTH,
OCBOEHMH MPABUJI O€30MaCHOTO OOPAILIEHHS C BEILIECTBAMU B TIOBCETHEBHOM KU3HM.

[Ipu u3yyeH XMMUU Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa30BaHus BaXXHOE 3HAYCHHE
NpUOOpENH TaKue LeJd, KaK:

—  (opmupoBaHME  HMHTEJUIEKTyaJlbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHHIA, CHOCOOHOM
aIalTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HAMpaBJICHHOCTh OOYYECHHS Ha CHUCTEMATHYECKOE MPHUOOIIEHUE O0YYaIoIMUXCs K
CaMOCTOATENIbHOM  IMO3HABATENbHOW JAESATENBHOCTH, HAYYHBIM METOAaM II03HAHMS,
(bopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrneyeHue yclioBUM, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OTbITa
pa3zHo00pa3HON AESITENTbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB



(KITFOUEBBIX KOMIETEHIINM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHME I PA3JIMYHBIX BUOB
NEATEIIbHOCTH;

- (opmupoBanue 0011 PYHKIIMOHAIBHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B
TOM YHCJIE YMEHUU OOBSACHITH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCIOIb3YS
3HAHMS U OTIBIT, IOJYYECHHbIE TIPU U3YUYEHUU XUMUU, TPUMEHSTH UX IIPU PEUICHUH MPoOIIeM
B [IOBCETHEBHOM KU3HU U TPYJIOBOM AECATEIbHOCTH;

- ¢dopMHUpoBaHHE Yy OOYYaIOIIMXCS TYMAaHUCTUYECKUX OTHOILIEHUN, MOHUMAHUSA
IIEHHOCTH XWMWYECKMX 3HAHUW IS BBIPAOOTKH HKOJOTHYECKH IIEIeCO00pa3HOTro
NoBeACHUS B OBITY U TPYAOBOW JACSATEIBHOCTU B IIEJISIX COXpPAHEHUSI CBOETO 370POBbI U
OKpY’KarolEel IPUPOTHOU CPEIBI;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCHIMTAaHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduJIs U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUsI.

OOmiee yucno 4acoB, OTBEAEHHBIX MJII M3YYEHUS XHUMHUU HA YPOBHE OCHOBHOIO
oO1ero oobpaszoBanusi, coctapisieT 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B Hezielo), B 9
KJacce - 68 yacoB (2 yaca B HEJIEINIO).

Ha ypoxkax Ouosioruu ucnoJib3yercs 000pyJ0BaHUE €CTECTBEHHO-HAYYHOM J1abopaTopuu
Touka pocra: [{udposas nadbopaTopusi 1o OUOIOTUH.

COAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHaya/ibHbIE XUMUYECKHE IOHATHUS

[Ipenmer xumuun. Posib XuMHM B )KU3HU 4YETOBEKA. XMMHSI B CUCTEME Hayk. Tena u
BeniecTBa. GU3NUECKHUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOsAHUE BeulecTB. [loHsTHE O
MeTOJIaX TO03HaHM B XUMHUHU. YKCThIe BemiecTBa U cMech. CriocoObl pa3ieieHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE dJIeMEHTbl. CUMBOJIBI XMMHUUYECKUX DJIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass ¢opmysia. BaleHTHOCT, aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemiecTB. OtHocHuTenbHass aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHast Macca. MaccoBast JOJIsl XUMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KonunuecTtBo BemectBa. Mosib. MosisipHas macca. B3auMoOCBsI3b KOJIMYECTBA, MACChI U
Yucia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COSAUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKasd peakiusa U €€ MpU3HAKUA. 3aKOH
COXpaHEHUs] MAacChl BENIECTB. XWMHYECKHEe ypaBHeHHs. Kiaccudukamms XUMHYECKHX
peakiuii (COeTMHEHMS, PA3JIOKEHUS, 3aMeIeHsI, 0OOMEHA).

Xumuyeckuii IKCnHepuMeHm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0M, TpaBUIIaMH pabOThI B TA0OPATOPUH U PUEMAMHU
oOpaitieHust ¢ 1a60paTOpHBIM 000PYI0BAHUEM, U3YUCHHUE U ONTUCAHUE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTAaHMYECKHUX BEIIECTB, HAOI0IeHHe (U3NIeCKUX (TIJIaBJICHHE BOCKA, TasTHUE
JIbJ1a, paCTUPAHUE caxapa B CTYIKE, KHIIEHUE U KOHJCHCAIU



BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE MEITHOM MTPOBOJIOKH, B3aUMO/ICUCTBUE
Mera ¢ KHUCIIOTOW) sSIBJIEHUH, HaOJt0/IeHHE U OMHUCAHKUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (paznoKeHUE caxapa, B3aUMOJCHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapwus,
paszioxenue rugpokcuaa meau (I1) mpu HarpeBaHuu, B3aHMOCHCTBHE XKelle3a ¢ paCTBOPOM
comu wmemu (), wm3ydeHme cmocoOOB pasneieHHs CMeced: ¢ TOMOIIbI0 MarHuTa,
¢bunpTpOBaHUe, BHIAPUBAHUE, IUCTUIUIIMSA, XpoMarorpadus, MTpPOBEJACHHE OYHUCTKHU
MOBapeHHOM COJM, HaOJMIOJIeHHEe | OINHUCAHME pPe3yJbTAaTOB IMPOBEICHUS OIIbITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXPAHEHMs MACChl, CO3JaHHE MOJEIEH  MOJIEKYJI
(ILIapoCTEPIKHEBBIX ).

BakHeluue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 37€MEHT U MPOCTOE BEMIECTBO.
Haxoxnenue kuciopona B mnpupone, GuU3HMUECKMEe U XMMHUYECKHE CBOWCTBa (peakiuu
ropenusi). Oxcunpl. [lpumenenue kucnopoaa. CnocoObl MOJNydeHUsS KHUCIOpOAa B
naboparopud u TpoMbIIUIeHHOCTH. Kpyrosopor kucmopoaa B mpupoae. O30H —
aJUTOTpoITHAsA MOAUUKAIINS KACIOPO/a.

TernoBoit 3(phHeKT XUMUYECKON peakIuu, TEPMOXMMHYECKUE YPAaBHEHHUSI, IK30- U
SHAOTEPMUYECKUE peakuuu. TOIIMBO: Yrojb U METaH. 3arpsA3HEHUE BO3AyXa, YCUJIICHUE
MapHUKOBOTO 3 (PekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocrtoe BemiecTBo. HaxoxkneHwe Bomopona B INPUPOJAE,
bu3NYecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TToTydeHus. KUCIOTHI U cou.

MounsipHbIit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

@dusnueckne cBOWCTBAa BOAbl. Boma kak pactBopurenb. PactBopbl. HaceleHnnsie u
HEHACBIIICHHbIE PacTBOPbI. PacTBOpUMOCTh BelecTB B Boje. MaccoBasi 107151 BEIIECTBA B
pactBope. XuMHU4YeCcKue cBoMcTBa BOJbl. OcHOBaHUA. POb pacTBOPOB B IPUPO/IE U B )KU3HU
yenoBeka. KpyroBopoT Bojbl B IpUpOAE. 3arps3HEHNUE MPUPOAHBIX BOJ. OXpaHa U OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranuueckux coenueHuit. Okcuanl. Knaccudukamms okcuioB:
cojieoOpa3yromre (OCHOBHBIE, KHUCIOTHbIE, aM(oOTepHble) U HecoJeoOpasyrolue.
Homenknarypa oxcunoB. dusznueckne U XHUMUYECKHE CBOMCTBA OKCHUIOB. [lomyuenue
OKCHJIOB.

OcHoBanus. Knaccudukanus ocHoBaHMM: MIENOYM U HEPACTBOPUMbBIE OCHOBAHUSI.
Howmenknatypa ocHoBanuii. ®u3n4ecknue 1 XMMHYECKHE CBOMCTBA OCHOBaHUU. [lomyuenue
OCHOBAHHM.

Kucnorel. Knaccudukanus kucnor. Homenkmarypa xkuciaor. @Dusnueckue u
XAMUYECKHE CBOMCTBA KHUCIOT. Psin aktuBHOCTM MetaiuioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Howmenknarypa cosieil. @Pu3nMyeckue M XUMHYECKHE CBOMCTBA COJIEH.
ITonyuenue cosen.

I'eneTnueckas CBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUI.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOpPOJa B BO3AyXeE, IOJIY4YCHHUE,
coOupaHue, pacro3HaBaHUE U U3yYEHHE CBOWCTB KUCIIOPO/ia, HAOII0ICHHE



B3aUMOJEHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBUS BO3HMKHOBEHHMS U MPEKpaIlCHUs
ropeHus (moxapa), O3HAKOMJICHHE C O0Opas3llaMd OKCHUJIOB U OIHUCAHHE HMX CBOICTB,
MoJy4yeHue, coOHMpaHHe, pacrno3HABaHME M U3YUYEHHE CBOMCTB BOJOpoJa (FOpEeHHE),
B3aMMoOJiciicTBie Bojmopoaa ¢ okcuaoMm wmenu (1) (BO3MOXHO — HCIOJIB30BaHHE
BHJICOMATEPHAIIOB), HAOIIOACHIE 00pA3IOB BEIIECTB KOJIMUECTBOM | MOJIb, HCCIEAOBAHNE
O0COOEHHOCTEW pPacTBOPEHMs BEIIECTB C Pa3IUYHOW PACTBOPUMOCTBHIO, MPHUTOTOBJICHHE
PACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJCHCTBUE
BO/JIbI C METAJNIAMU (HATPHUEM U KaJlblIieM) (BO3MOXHO MCIIOJIb30BAHUE BUIEOMATEPUATIOB),
HCCIIEIOBAaHUE OOpAa3I0B HEOPraHMYECKUX BEHIECTB PAa3JIMYHBIX KJIACCOB, HAOIIOJICHUE
U3MEHEHUSI OKpPAaCKM WHAMKATOPOB B pacTBOpax KUCIOT M WLIEIOYEH, H3y4YEHUE
B3aumoeiicTBus okcuaa meau (1) ¢ pacTBopoMm cepHOM KHCIIOTHI, KUCIOT ¢ METaJIJIAMHU,
peakuuii HEUTpaIN3allH, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJIHOTO
MeTajuia JIPyruM W3 PacTBOpa COJIM, PEIIEHHWE SKCIECPUMEHTAIBHBIX 3aJad IO TEME
«BakHeumme KiIacchl HEOPTaHUYECKUX COETUHEHUID.

IMepuognueckuii 3akoH U [lepuoanyeckas cucreMa XUMHYECKUX 3J1eMeHTOB /1.
N. MengeneeBa. Crtpoenne aroMoB. XuUMHYeCKasi CBsI3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

IlepBbie MOMBITKM KIacCU(PUKAIIMU XUMHUYECKUX 3JIeMEHTOB. [loHsiTHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJUIbI, TaJIOT€HbI, UHEPTHHIC
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIIBI U THAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. Ilepuoamyeckas cucrema XuUMUUYECKHUX 3yemeHToB [[. H.
MenpneneeBa. KopoTkonepuoanas u qiuuHHonepuoaHas Ggopmel [lepuoanueckoid CUCTEMBI
xumudeckux sneMmeHToB . WM. Menneneesa. Ilepuoabl u rpynnbel. OU3WYECKAN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIINbI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aroMmHbIX saep. M3otombl. nekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB TMeEpBbIX 20 XMUMHUYECKUX 3JIeMEHTOB llepuoandeckoit
cucremsl /1. 1. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTA I10 €r0 MOJ0KEHUIO
B [Iepnonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUs  pajguyca aTOMOB XHUMHYECKHUX  DJIEMEHTOB,
METAINTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpyNnaM U Mepuoiam.

3nauenue Ilepuogmueckoro 3axkoHa u Ilepromnueckorl CUCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIS pa3BUTUA HayKu U npakTuku. . 1. Mennenees — yd€Hblil U rpaXk1aHUH.

Xumuyeckass  cBa3b.  KoBajieHTHass  (ToyisipHass W HEMOJISIpHAsi)  CBSA3b.
DIIEKTPOOTPULATETBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO--BOCCTAaHOBUTENbHBIE peakuuu. IIpoueccsl
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnHepuMeHm:

M3ydeHue 00pa3IoB BEIIECTB METAJUIOB M HEMETAJNIOB, B3aUMOJICCTBUE THAPOKCHIA
[IMHKA C pPAacCTBOPAMHM KHUCIOT M IIEJI0YEH, MPOBEICHHUE OIBITOB, HWILIIOCTPUPYIOIINX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOPEHHE, PEAKIIUH PA3JI0OKEHHUS,
COCIMHEHUS ).

Meosicnpeomemmnule ceazu



Peanmuzanuss MeXNpeaOMETHBIX CBS3€M NpU  H3YYEHUM XUMHM B & Kjacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOUIMX €CTECTBEHHO--HAYYHBIX MTOHSATUH, TaK U
MOHSATUM, SIBJISIFOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO
UKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC MOHATHS: HAYYHBIH (PakT, TUIOTE3a, TEOPHS, 3aKOH,
aHalnu3, CHUHTE3, Kilaccu(ukanusa, MNEpPUOIUYHOCTb, HAOIIOJIEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: marepus, aroM, JJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TOIBI,
PaOaKTUBHOCTh, MOJIEKYJIA, JIEKTPHUUECKUI 3apsijl, BEIIECTBO, TE€NO, 00bEM, arperaTHOe
COCTOSIHHME BEIIECTBA, a3, (GU3NUYECKUE BEIMYUHBI, CAMHUIIBI U3MEPEHUs, KOCMOC, TJIAHETHI,
3BE3161, CoJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, tuapocdhepa, MHHEpPATbl, TOPHBIC IOPOIBI, IOJIC3HBIC
MCKONAEMBbIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnognuecknit 3akoH. Ilepmommyeckas cucrema xuMuueckux snemeHtoB /I, .
MenpneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B WU3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KaMs, KAJIBLHSA U UX COCIUHEHUN B COOTBETCTBUU C
IIOJIO’KEHUEM IEMEHTOB B [Ieproinyeckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTALINYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukaius u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K Ppa3IM4YHbIM KJaccaM HEOPraHWYECKHX COCOUHEHHUI,
IeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanmsa XUMHUECKHMX pEAKUUi MO Ppa3IuyHbIM MpU3HAaKaM ([0 YUCIY H
COCTaBy Y4YacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 HU3MEHEHUIO
CTEMEHEW OKHUCIIEHUS XUMUYECKHUX DJJIEMEHTOB, IO OOpPaTUMOCTH, 1O YYacTHIO
Karanu3aropa). 9K30- U S3HIOTEPMUYECKUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue 0 ckopocTH XUMHUUYecKor peakuu. [TousaTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKUX peakiusax. [[oHsITHEe 0 TOMOT€HHBIX U IeTepOTeHHBIX peakiusx. [loHstue o
katanuze. [loHsaTne o0 XumuyeckoMm paBHOBecHH. (DAKTOPBI, BIMSIOMIKE HAa CKOPOCTH
XUMHUUYECKOUN pEAKIIUU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE PEAKITUH, DJIEKTPOHHBIN 0amaHC OKHCIUTEIHLHO-
BOCCTAHOBUTEIIbHOM peakiuu. CocraBiienue YPaBHEHUM OKUCIIUTEIBHO--
BOCCTAHOBUTEJBHBIX PEAKIIUHN C UCIIOJIBb30BAHMEM METO/Ia AIEKTPOHHOTO OalaHca.

Teopuss 53IEKTPOJIMTUYECKONW JUCCOLMALMU. OJEKTPOJHUTBI W  HEJJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JUCCOLMALINK BEIIECTB C PA3JIMYHBIMU BUAAMU XUMUYECKON
cBs3u. Crenenpb aucconuaniy. CHUIIbHBIE U C1a0ble SJEKTPOIUTHI.

Peakuiuu noHHoro oOMeHa. Y coBus NPOTEKAHUS PEaKIIuii HOHHOTO 0OMEHA, MOJTHBIC
Y COKpaIllEHHbIC NOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUM U



coJiel B CBET€ MPEACTABICHUA 00 3JIEKTPOJUTUYECKON auccouuanuu. KauecTBeHHbIE
peakuuu Ha noHsbl. [loHsATHE O THApONH3E CONEM.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJAEIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HEMETa/uioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakUuy OT BO3JIEUCTBUS PA3IMYHBIX
(akTOpoB, HCCIEIOBaHUE BJIEKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB, Mpolecca
JUCCOLIMALIMM KUCIIOT, IEN0YEH U coJeil (BO3MOKHO HMCIOIb30BAaHUE BUJIEO MATEPUATIOB),
MIPOBE/ICHHE OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PeaKUUii HOHHOrO 0OMEHa
(oOpa3oBaHue ocajika, BbIJICJICHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WILTIOCTPUPYIOIIUX
IPUMEPBI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpeHUe, peakiuu Pa3ioKEHUs,
COCJIMHEHHUSI), PACHO3HABAaHWE HEOPTraHWYECKUX BEUIECTB C MOMOUIBI0 KaueCTBEHHBIX
peaKklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a]a4.

Hemeranibl 1 MX coeiMHEHUA

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
cTeneHn okucieHus. CTpoeHue U pU3NYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XHUMHUYECKHE CBOWCTBA HA MPUMEpE XJopa (B3aUMOACICTBUE C METaNIaMH, HEMETaJJIAMH,
nienoyamu). XsopoBojopoAd. ConisiHas KHUCIOTa, XUMUYECKHME CBOWMCTBA, IOJYyYEHHE,
IIpUMEHEHHUE. J[elicTBHE XJIOpa M XJIOPOBOAOPOAA HA OPraHM3M 4YeNoBeka. BaxknHenmme
XJIOPUJIBI M UX HAaXO0KJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHune U pU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U cepbl. AJUIOTPONHbIE MOAM(PUKALMH KUCIOPOAA U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTPOCHHE, (PU3UUECKUE U XMMHUYECKHUE CBOMCTBA. OKCHIBI
Ccepbl KakK MPEACTaBUTENM KUCIOTHBIX OKcuAoB. CepHas KHUCIIOTa, (QU3UYECKHE WU
XUMHUYECKHE CBOWCTBa (00IIME Kak MPEJCTaBUTENs Kiacca KUCIOT U CHelU(pHUUEcKHe).
XHUMHUYECKUE PEAKIINH, JIeKAIIHEe B OCHOBE MPOMBIIIJIEHHOr0 C0co0a MOIy4YeHHs] CEpHOM
KUCHOThI. [Ipumenenne cepHoit kucinoTel. Coi CEPHOM KHUCIOThI, KAYECTBCHHASI PEAKIIHS
Ha cynbdar-uon. Haxoxnenue ceppl M €€ COCINMHEHUN B TPUPOJAC. XUMHUUYECKOE
3arpsi3HEHUE OKPY KaIOLIe cpebl COeAMHEHUAMHU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

O6mas xapakrepuctuka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUs. A30T, pacnpoCTpaHEHUE B MpUpoae, (puznyeckue u
XUMHUecKkrue cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pU3WYecKUe U
XUMHUYECKHE CBOMCTBA, MOJy4yeHHEe W mpumMeHeHue. Coiau aMMOHMsS, UX (PU3HUECKUE U
XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha MOHbl aMMOHHUSI. A30THas
KHCJIOTa, €€ MOoJlydeHHne, PU3nYecKre 1 XMMUYECKUEe CBOMCTBA (00IIMe KaK MpeCTaBUTENS
KJ1acca KHCIOT U crienududeckue). McnonabzoBaHue HUTPATOB U COJIEH aMMOHUS B KQueCTBE
MUHEPaIbHBIX yI0OpEeHUN. XUMUUYECKOE 3arpsi3HEHUE OKPY KAIOIICH Cpe/ibl COSTMHEHUSIMU
a30Ta (KHCIOTHBIE JOXKAM, 3arps3HEHUE BO3AyXa, MOYBHI W BOAOEMOB). Docdop,
ajutotponHeie Moaudukaruu docdopa, puznueckue W XUMUYECKHE CBoicTBa. OKCHU
dochopa (V) u dbochopHas kucinora, GU3NISCKUE U XUMUICCKUE CBOMCTBA, MOJydYEHHE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBLHBIX YA0OPEHHUIA.



O6mas xapakrtepuctuka 3aeMeHToB IVA-rpynmel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE  CTENEHM  OKHUCIEeHHsS.  YTJepol,  alUIOTPONHble  MoJudUKanuu,
pacmpocTpaHeHHEe B TNpUpoae, (PU3NYECKHE M XHUMHUYECKHE CBOMCTBA. AICOpOIMs.
KpyroBopot yraepona B mpupone. OKcuabl yriepoja, ux (pu3uM4eckue U XUMHYECKUE
CBOMCTBA, JICMCTBHUE HA UBbIC OPTraHU3MBbI, MOJYYECHUE U MPUMEHEHHE. DKOJOTHUYECKUE
npo0OsiemMbl, CBA3aHHBIE ¢ okcuaoMm yriepona (IV), rumoresza riio6anbHOrO MOTEIUICHUS
KJIMMarta, NapHUKOBBIM 3(ddexT. YronbpHas Kuciaora U e€ coiu, ux (U3UYECKUue MU
XUMUYECKUE CBOMCTBA, MOyuyeHUe U npuMmeHeHue. KauecTBeHHasi peakiusi Ha KapOOHAT-
noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH M CEIBCKOM
XO35ICTBE.

[lepBoHavasibHbIE TOHATHS OO0 OPraHMYECKUX BEHIECTBAX KAaK O COEIUHEHUSX
yriaepoja (MeTaH, 3TaH, ATWIECH, AlETWICH, ATaHOJ, TJIMIEPUH, YKCYyCHas KHUCIOTA).
[IpupoaHbie UCTOYHUKU YTIAEBOAOPOIOB (YroJib, IPUPOIHBIA Ta3, HEDTH), MPOAYKTHI UX
nepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [loHATHE O OMOTIOTHYECKH
BKHBIX BEIECTBAX: >XMpaxX, Oelkax, yriieBoJax - U HMX POJM B JKU3HU YEJOBEKA.
MarepuaiibHOE €TUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usmuyeckue M XMMUYECKHE CBOWCTBA, MOJYYEHUE U MPUMEHEHHE.
Coenunenusi kpemMHus B npupoje. OOmue npeactaBieHus o6 okcune kpemuus (IV) u
KpeMHueBou Kuciiote. CWIMKAThl, WX HCIOJb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Bakneiiive ctpouTenbHbIe MaTepUalibl: KEpaMUKa, CTEKIIO, IIEMEHT, OCTOH, KeJIe300€TOH.
[IpoOnemMbl 6€30MaCHOTO HKCIOJIB30BAHUS CTPOUTEIBHBIX MATEpUAJIOB B TOBCEAHEBHOM
KU3ZHHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOM KHUCIOTHI,
MPOBE/ICHUE KAUYECTBEHHBIX PEaKlMid Ha XJIOPUA-HOHBI U HAOJIOJCHHE MPHU3HAKOB HX
MPOTEKAHUs, OMBITHI, OTPAKAIONME PU3NUECKHE U XUMHUYECKUE CBOMCTBA raJOTEHOB U UX
COEIMHEHHI (BO3MOXHO HCIIOIB30BAHUE BUJIEOMATEPHAIIOB), O3HAKOMJIEHHE C 00pa3laMu
XJIOPUJOB (TalOTeHUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U €€ COCIUHEHUSIMHU
(BO3MOXHO HCIIOJIb30BAHUE BHUJEOMATEpPUAJIOB), HAONIOACHHE TMpolecca OOyTrIUBaHUS
caxapa IoOJ JCWCTBHUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, M3YYEHHE XUMHUUYECKUX
CBOMCTB pa30aBIeHHOW CEPHOU KUCIOTHI, MPOBECHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaONI0IeHNe NpU3HaKa €€ MPOTEKaHUsl, O3HAKOMJIEHHE C (PU3UUYECKUMU CBOMCTBAMHU
azora, ¢ochopa U UX CcOeAUHEHUM (BO3ZMOXKHO HCIOJIb30BAHUE BHUACOMATEPHAIIOR),
obpasnamMu a30THBIX U (POCPOpPHBIX yI0OpEHUH, MOTyYeHUE, COOMpaHUE, PaClIO3HABAHUE U
M3yYCHHE CBOICTB aMMMAaKa, MPOBEJCHUE KAaYECTBEHHBIX PEAKUHMM HAa MOH aMMOHHS H
dhocdaT-1oH 1 U3yueHne MPU3HAKOB UX MPOTEKaHUsI, B3aUMOICCTBHUE KOHIIEHTPUPOBAHHOU
a30THOM KHUCIOTBHI C MeIbi0 (BO3MOXHO MCHOJB30BaHUE BUICOMATEPHUATIOB), MU3YUCHHE
MoOIeNiel KPUCTAUTMUECKUX pemeéToK anMasza, rpadura, QysiepeHa, O3HAKOMIICHHE C
MIPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM
MPOTHUBOTA3a, MOJyYeHNEe, COOMpaHne, paclio3HABaHUE U W3YUYCHUE CBOWCTB YTJIEKHUCIIOTO
raza, NMpoOBEJICHHE KauyeCTBEHHBIX peaKIUui Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yUYCHHUE
MIPU3HAKOB UX MPOTEKAHUS,



O3HAKOMJIEHME  C  MNPOAYKUHMEW  CUJIMKATHOM  MOPOMBILIJIEHHOCTH,  PELIEHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHeNIe HEMETAIJIbl U KX COEUHEHUSD).

MeTaJsibl 1 X COeIMHEHUS

OOmasi XxapakTepuUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HUX
nonoxxenus B llepuonnueckon cucreme xummueckux snemeHtoB . M. Menneneesa u
cTpoeHus: atoMoB. CTpoeHHE METAJUIOB. MeTaminueckas CBsSI3b W METaJIMuecKas
KpUCTAJNIMYECKAsT PEIETKA.  DJIEKTPOXUMUYECKUN  PAN  HANPSHDKEHUH  METAJUIOB.
du3nuecKkre U XUMUYECKHE CBOMCTBA MeTauioB. OOIIKe cnocoObl NOJIyYEeHUs METAILIOB.
[TonsaTre 0 KOPPO3UM METANIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(ctainp, 4yTyH, TIOpaTIOMUHUN, OpOH3a) U UX MPUMEHEHHE B ObITY U IPOMBIIINICHHOCTH.

[{enoynpie MeTamibl: ToNokeHHe B lleprognyeckoil cHCTEME XUMHUYECKHUX
anemeHToB /1. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAX0XKIEHUE B Ipupoe. Puznueckre
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUJIbI U TUIPOKCHUIBI HATPUS U
kanus. [[puMeHeHne MEeT0YHbIX METALUIOB U UX COEUHECHUMU.

[IlenouyHo3eMeNbHBIE METAJUIBI MarHUM M KajbLMM: MOJIoXKeHue B llepuonnueckon
cucreMe xumuueckux 3imeMeHToB 1. Y. MeneneeBa, CcTpoeHUE UX aTOMOB, HAX0XKJICHUE B
npupone. Pu3MyeckMe M XHMHYECKHE CBOMCTBA MArHMs W Kajuplus. Baxuxenmmwe
COeMHEHUs Kanblusl (OKCUJ, THAPOKCHA, cojin). JKECTKOCTh BOJALI M CHOCOOBI €€
YCTpaHEHUS.

AmmomMuHui: nosioxkeHue B Ilepuoandeckoi cucreme XuMuueckux snemeHToB 1. U.
MenzeneeBa, CTpOEHUME aToMa, HaxXOXKJIE€HUE B Mpupoje. Pu3nueckne U XUMHUYECKHUE
CBOMCTBA aTIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCH]IA aTFOMUHUS.

Kenezo: nonoxenue B Ilepmommueckont cucreme xumudeckux snemeHToB /J[. .
MenzeneeBa, CTpOEHUE aToMa, HaxXOXKJIE€HUE B mpupoje. Pu3nyueckne U XUMHUYECKHUE
cBoiicTBa xene3za. Okcuapl, ruapokcuapl U conn sxene3a (I1) u xenesza (111), ux cocras,
CBOWCTBA U NOJyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ O0pa3llaMu METAJJIOB U CIUIABOB, UX (DU3NYECKUMHU CBOMCTBAMH,
W3y4YEHUE  PEe3yJIbTaTOB KOppO3uH METaJJIOB (BO3MOXKHO WCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJbllMsg U HATpUsS C BOJOU
(BO3MOKHO HCIOJIb30BAaHHE BHJICOMATEPHUAIOB), MCCIEAOBAHUE CBONCTB KECTKOU BOJIBI,
MpoIecca TOpeHus *Keje3a B KUCIopoAe (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUSA KAYECTBEHHBIX PEAKIM HA MOHBI: MATHUS, KaJIbLHs, aIFOMUHUSA,
muHka, xenesa (1) u xemesa (Il), meau (ll), HaGmromeHue W oOmMHMCaHUE MPOIECCOB
OKpallluBaHUs JIAMEHW MOHAMM HATpUs, Kajus U Kajblus (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIEA0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS U
TUJIPOKCHUAA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe « BaxkHeHIne MeTaibl
Y UX COCIMHEHHUS.

XuMHus M OKpPYKAKOLIAA cpeaa

BemectBa u Marepuasibl B MOBCEAHECBHOW KW3HM 4YeJloBeKa. besomacHoe
HCIIOJB30BAaHME BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. [lepBas mnomomp mnpu
XUMUYECKUX 0KOraxX U OTPaBICHUSIX.



XUMHUECKOE 3arps3HEHUE OKpyXaroled cpensl (mpeaenbHas —AOMyCTUMAs
KOHIIEHTpauus BemecTs, Aanee - [1JIK). Ponb xumun B perieHuH 5K0JIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3yuyeHue oOpas3loB MaTepualoB (CTEKJIO, CIUIaBbl METaUIOB, IOJIMMEpPHBIE
MaTepHabl).

Meosicnpeomemnvle ceasu

Peanuzanusi MEXNpEeIMETHBIX CBsi3ed MpH H3Y4YeHUH XuMHUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHSTUMN, SIBJSIFOIINXCS CUCTEMHBIMH JIJIsI OTACTIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
IUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAYYHBIM (aKT, TMIOTE3a, 3aKOH, TEOPHs,
aHamu3, CHHTE3, Kiaccu(uKauus, TNEePUOJUYHOCTh, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJICJTUPOBAaHUE, HU3MEPEHHE, MOJENb, SBICHHE, MAPHUKOBBIM 3(P(PEKT, TEXHOJIOTHs,
MaTepuabl.

®dusuka: Marepus, aToOM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHJ, H3OTOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUN 3apsisi, MPOBOJHHUKHU, MOJYHIPOBOJHUKH,
TURJIEKTPUKHY, (POTOINEMEHT, BELIECTBO, TeNl0, 00BbEM, arperaTHOE COCTOSTHHE BEIIECTBa,
ra3, pacTBOp, paCTBOPUMOCTb, KPUCTAJUTMUECKAs pEIIETKa, CTIaBbl, PU3NYECKUE BETUINHEI,
€IMHUILIBI U3MEPEHUs, KOCMHUECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorust:  porocunres, AbIxaHue, ouocdepa, sKOCHCTEMA, MUHEpPATbHbBIE
y100peHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE MOPOJbI, IOJE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

JJUYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrpPaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUSs
JOCTUTAIOTCSI B XOJe OOydYeHHs XWMHH B CAWHCTBE YYEOHOW ¥ BOCIUTATEIHHOU
NESTETPHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUUCKUMH COIUOKYIBTYPHBIMHU H
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpaBUJIaMd W HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHHUS, CaMOPa3BUTHS M COIMAM3AIUN
00yJaroImmxcs.

JIM9HOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPUCHTAIINI U PACIIMPEHNE OTBITA ICITCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuOTHYECKOI0 BOCIIUTAHMUS:

IIEHHOCTHOTO OTHOIIEHHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUUYECKOMY |
HAyYHOMY HACJICJINI0, TTOHUMAHUS 3HAYCHUS XUMHUYCCKON HAYKH B JKM3HU COBPEMEHHOTO
001ecTBa, CIOCOOHOCTH BIIAJETh TIOCTOBEPHON MH(GOPMAIIHEH O MEPEIOBIX JOCTHKCHUIX U
OTKPBITUSAX MUPOBOM U OTEUECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOTO0 BOCIIMTAHMS:

MIPEACTABICHUS] O CONMAJIBHBIX HOpPMaX W MPaBWIAX MEKINYHOCTHBIX OTHOIICHHUHA B
KOJUICKTUBE, KOMMYHHKATUBHON KOMIICTCHTHOCTH B OOIEGCTBEHHO IIOJIE3HOHM, ydeOHO-
HCCIICIOBATENIbCKON, TBOPYECKOM HM JAPYTMX BHJAX JICATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH MPH BBHIMOJHEHUH yYeOHBIX, MTO3HABATEIbHBIX
3a/1ad, BBINIOJIHGHUA XHWMHYECKHX OSKCIEPUMEHTOB, CO3MaHUHM YYEOHBIX IPOCKTOB,
CTpEMJICHHS K B3aWMONOHMMAHWIO U B3aWMOIIOMOIIM B TIpollecce€ ATOM ydeOHOU
JEATEeIIbBHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEJACHHE W IMOCTYIKH CBOMX TOBAPHILICH C
TTO3HIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUA:

MHPOBO33PEHUYECKAE TIPEICTABICHUS O BEIIECTBE M XUMHUYCCKOH pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIFOIIUE OCHOBY JJIS
MMOHMMAHUSI CYIIHOCTH HAyYHOM KapTUHBI MHpA, TMPEJACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS ITPUPO/IbI, B3aAUMOCBS3SIX YEIOBEKA C MPUPOTHOU CPEIOM, O POIH
XUMUH B TTIO3HAHUN ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAIlPaBJICHHBIC HA IMOJTYYCHHUE HOBBIX 3HAHHWH 1O XMMHH,
HE0OXoauMBbIe I OOBSICHEHHsI HAOIIOJAEMBIX TPOIECCOB M SBIICHHWHA, MO3HABATEILHOM,
WH)OPMAITMOHHOW M YUTATEIhCKOM KYJIBTYpPbl, B TOM YHCJIE HaBBIKOB CaMOCTOSTEIHHOU
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYPOU, JOCTYHMHBIMH TEXHHUYECKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHUIO U TTO3HAHUIO, JIIOO03HATEIBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM000pa30BaHUI0, TMPOEKTHONW U HCCIEAOBATEILCKOW NEATeTbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIIEHHOCTH M YPOBHS OOYYCHHS B JAJIbHEHUIIIEM;

4) popMupoBaHHS KYJIbTYPbI 310POBbS:



OCO3HaHWE LIEHHOCTU 3>KWU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3JI0pOBbIN 00pa3 >KM3HU, OCO3HAHUE IOCIEACTBUI U HENPUSTUE BPEIHBIX
MPUBBIUEK (YIOTPEOIICHUS aJKOTOJIsI, HAPKOTHUKOB, KYPEHUsT), HEOOXOAMMOCTH COOJIOICHUS
mpaBujI OE30MaCHOCTH TP OOpAIICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOU
KU3HU;

5)Tpy10BOro BOCIUTAHMS:

UHTEPEC K MPAKTUYECKOMY U3YUEHUIO NMpodeccuii U Tpy/ia pa3InuyHOTO POJia, YBAKEHUE
K TPyIy U pe3yibTaTaM TPYyJIOBOH JEATEIBHOCTH, B TOM YHUCJIE€ HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUM 1O XHUMHUHU, OCO3HAHHBIA BHIOOP WHIWBHUAYAJIBHOW TPaeKTOPUU
IPOJOJDKEHUsT 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHWMUH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIEeUHOW NMPodeCcCHOHAIBHON A TENbHOCTU
U Pa3BUTHUS HEOOXOJIMMBIX YMEHMH, FOTOBHOCTH aJalTUPOBAThCS B MPOPECCHOHATBHOU
cpene;

6) 3K0JIOrH4ecKOro BOCIIUTAHUSI:

AKOJIOTUYECKU 1EeJIeCO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY KU3HM Ha
3emiie, OCHOBE €€ CYIIeCTBOBAaHMs, TOHUMAaHKE [ICHHOCTHU 3/I0POBOT0 M O6e30macHoro oopasza
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY M TICUXUYECKOMY
3I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJICHUS TTpaBUil 0€30MacHOTO MOBEACHUS MpU padboTe
C BEILIECTBAMH, a TAKXKE B CUTyallUsX, yTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJyYaeMble TIPU U3YYCHUH XUMHH, JJI1 PEIICHUs
3a/1a4, CBS3aHHBIX C OKPYXaWIIEH NOpUPOJHON Cpemaou, s TOBBIIIEHUS YPOBHSA
AKOJIOTMYECKON KYJBTYpPbl, OCO3HAHUS TJIO0AIBHOTO XapaKTepa KOJOTUUECKUX MpoOIeM U
MyTel UX pelieHUs MOCPEICTBOM METOJOB XUMHHU, SKOJIOTHYECKOTO MBIILUICHUS, YMEHUS
PYKOBOJICTBOBATbCA UM B ITO3HABATEIbHON, KOMMYHUKATUBHOMN U COIIMATIBLHON TPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocTtaBe metanpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBIC M1 (OPMHUPOBAHUS
MHPOBO33pEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOPUS, IPUHIINI, TUTIOTE3a, PaKT, cUCTEMA,
MPOIIECC, AKCIEPUMEHT U JIPyToe.), KOTOPhIE MCIOJIb3YIOTCSI B €CTECTBEHHO - HAyYHBIX
y4eOHBIX MpeAMEeTaX W MO3BOJSIOT HA OCHOBE 3HAHWM M3 ITHX MPEAMETOB (HOpPMUPOBATH
MIPEICTABJICHNUE O IIEJIOCTHON HAYYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbBIC YUeOHbIC JEHCTBUA
(mo3HaBaTebHbIE, KOMMYHHMKAaTUBHBIE, PETYJISTUBHBIC), KOTOpble  OOECIEYUBAIOT
(dhopMupOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IJITAHUPOBAHUIO M  OCYIIECTBIICHUIO
y4eOHOU NesITEeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

YMEHHUSI HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOSCHUU 3HAHUMA:
pacKpbIBaTh CMBIC XUMHUYECKMX TMOHATHH (BBLACIATH HMX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBAaTh B3aWMOCBSI3b C JIPYTMMHU TIOHSATUAMM), HCMOJb30BATh MOHATHUS IS
OOBSCHEHUS] OTAENBHBIX (DaKTOB W SBICHUM, BBHIOMpPATh OCHOBAHUA W KPHUTEPUU IS
KJIaccu(PUKaU XMMUYECKUX BEIIECTB M XUMUUYECKHUX PEAKIIUi, yCTAaHABIMBATH IPUUNHHO -
CJIICICTBEHHBIC CBSI3U MEXKAY OOBEKTaMHU HM3YUCHHUs, CTPOUTH JIOTHUYECKUE PACCYKICHUS
(MHOYKTUBHBIE, IETyKTUBHBIE, IO AHAJIOTUH), 1€JIaTh BHIBOJBI U 3aKIIIOUECHUS;



yMEHUE NPUMEHSTH B POIECCE MO3HAHUS OHTHS (IPEAMETHBIE U METAIIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIOJb3YyeMble B XUMHUH, TPEOOPA30BBIBATH IUPOKO
MIPUMEHSEMBIE B XUMUU MOJIETIbHBIE ITPEACTABICHUS - XUMHUYECKHI 3HaK (CUMBOJI JJIEMEHTA),
XUMHUecKkas ¢GopMylia U YypaBHEHHE XHUMHUYECKOW peakluu - TMPU PEIIeHUH Yy4eOHO-
MIO3HABATENIbHBIX 3a/ad, C YYETOM OTHUX MOJCIBHBIX MPEACTABICHUI BBIABIATh H
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU U3YYAaEMBIX 0OBEKTOB - XMMUYECKUX BEIIECTB U
XUMUYECKUX PEaKIIHid, BBISBIISATH OOIINE 3aKOHOMEPHOCTH, TPUYMHHO-CIIEACTBEHHBIE CBSI3U
Y IPOTUBOPEYHS B U3yUAEMbIX IIPOLECCAX U SIBICHUSX.

Bba3oBble uccienoBarenbckue 1eiiCTBUA:

YMEHHE UCIIOJIb30BaTh MMOCTABIEHHBIE BOIPOCHI B KAUECTBE UHCTPYMEHTA MO3HAHUS, a
TakkK€ B KauyecTBE OCHOBBI Il (DOPMHUPOBAHMSI THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOpPETEHUE OMBITA MO MJIAHUPOBAHHUIO, OPTaHU3ALMU U MPOBEACHUI0 YUEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOI01aTh 32 XOJ0M IPOIIECCa, CAMOCTOSITEIFHO MPOTHO3UPOBATH
€ro pe3yibTar, (GOpMYyJIHpPOBaTh OOOOIIEHUS M BBIBOABI IO pPE3yJbTaTaM IMPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIISITh OTUET O MPOJIEIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yYMEHUE BbIOMpaTh, AHAIU3UPOBATH U HHTEPIPETUPOBATH MH(DOPMALUIO PA3TUUHBIX
BUJIOB U (DOPM MpEACTaBICHUS, MOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa),
KPUTHUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3aPOCHI ITPH MOUCKE U 0TOOpe HHOpMALIIH
Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIUMBIX JIJIsl BBIIOJHEHUSI yU€OHBIX U TO3HABATEIbHbIX
3aJa4  ONpEAENEHHOro THWIA, MPHOOpETEHUE OmblTa B 00JACTH  HUCHOJIb30BAaHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, OBJAJCHUE KYyJIbTypOH aKTUBHOI'O
MCIIOJIb30BaHUs PA3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BHIOUPATh ONTHUMAJIBHYIO
(dbopmy npeacTaBieHUsT MH(POPMALMU U WUTFOCTPUPOBATH pelIaeMble 3aa4l HECIOKHBIMU
CcXeMamu, IuarpaMmmamu, ApyruMu GopMaMu rpa@uky U uX KOMOMHALIUSIMU;

YMEHHE MCIIONIb30BaTh U aHAJIM3UPOBATh B IpoLecce yueOHOW U HCCIIeI0BaTENbCKON
AESITeIbBHOCTY HMH(OpPMALMIO O BIMSHUU IPOMBIIIEHHOCTH, CEJIbCKOrO XO35HCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOMN Cpeibl.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIC ACHCTBUSA:

YMEHHS 3aJlaBaTh BOMpPOCHI (B XO0jA€ auajiiora W (WIH) JUCKYCCHHM) IO CYIIECTBY
oOcyxaeMoil TeMbl, (POPMYJIHPOBAaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
NPEJI0KEHHOM 3a7a4H;

YMEHUSl TPEJCTABIATh IMOJTYYEHHBIE PE3yJIbTAaThl MMO3HABATEIBHOW NI€ATEIbHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTALMI0 PEe3yJIbTaTOB BbIIOJIHEHUS
XUMUYECKOTO JKCIepuMeHTa (71abopaToOpHOTO OmbITa, J1abOpaTopHOM paboThl  TIO
MCCJIETOBAaHHUIO CBOWCTB BEUIECTB, YUEOHOTO MPOEKTA);

YMEHHS y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIHLHOU U
MCCJIEI0BATENbCKON IESITEIbBHOCTH MPU PEIICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta
OOUIMX UHTEPECOB U COTIACOBAHUSA MO3UIHI (00CYXIeHUsI, OOMEH MHEHUSMH,



«MO3TOBBIE IITYPMbI», KOOPJMHAIIUSA COBMECTHBIX JAEUCTBUH, ONpe/eIeHue KPUTEPUEB IO
OIICHKE KaueCTBa BBIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

YMEHHE  CAMOCTOATEIbHO  OMpENeNsITh I[elu  JEATeNIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISAITh, KOHTPOJIMPOBaTh U TMpPH HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
NeATEIIbHOCTh, BBIOMpaTh HamoOoyiee S(PGEKTUBHBIC CHOCOOBI pEIICHUS YYEeOHBIX U
MO3HABATEJIbHBIX 33]1a4, CAMOCTOATENILHO COCTABIIATH UM KOPPEKTUPOBATH MPEATI0KECHHBIN
QITOPUTM JIEWCTBHM MpPU BBITOJHEHUM 33JaHUI C YYETOM IOJYyYEHHs] HOBBIX 3HAHHUUA 00
M3Y4aeMbIX OOBEKTax - BEIIECTBAX W PEAKIHSIX, OICHUBATh COOTBETCTBUE IMOJTYYEHHOTO
pe3yibpTaTa 3asBJICHHOM 1€JM, YMEHHUE HCIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI,
npeajiaraeMble B YCJIOBUM 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00SA3aTENBHOTO COACPIKAHMS,
YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOil pabodeil mporpamMmoin, BBIICISIOT: OCBOCHHBIC
0o0yJaronMMucs Hay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUM, CreUPUUECKUE IS
peAMETHON 00acTu «XUMHUS», BUABI IEATCIBHOCTH IO MOJIYYEHHUI0O HOBOTO 3HAHMUS, €T0
WHTEPIPETANA, TPEOOPa30BaHUI0O W MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX M HOBBIX
CUTyaITUsX.

K xoniry oOydenus B 8 kjacce mpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

+  pacCKpbIBAaTh CMBICI OCHOBHBIX XMMHUECKUX TOHITHI: aTOM, MOJIEKYJIa, XUMUYECKHI
DJIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAas M MOJEKYJsApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca, MaccoBasl JOJS XUMHUYECKOTO
DJIEMEHTa B COCIMHEHHUM, MOJIAPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPHUIIATEILHOCTh,  CTEMEHb  OKHCIICHUS,  XHMHYECKas  PEaKIus,
KIacCU(pUKAIUs PEaKINil: peakud COCTUHEHUS, PEaKlUU PA3I0KECHHS, PEaKIuu
3aMEIEeHUs], peaKIMu OOMEHAa, D9K30- M DHJIOTEPMHYECKUE DPEaKIMH, TEeIIOBOU
s ekt peakumu, SAPO aToMa, SJISKTPOHHBIA CIIOW aToMa, aTOMHAas OpOUTab,
paanyc aromMa, XMMHYECKas CBsI3b, MOJISIpHAS W HEMOJSpHas KOBaJICHTHAs CBS3b,
MOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaCCOBAsI J10JIsI BeleCcTBa (TIPOIEHTHAS
KOHIIEHTpAIs) B pacTBOPE;

+  WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX TOHSITHA U MPUMEHSTH ITH
MOHSITHUS TIPH ONMCAHUU BEIIECTB U UX MPEBPAICHUN;

+  HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOIIMKY IJIsi COCTaBJCHHS (HOPMYyJ BEIIECTB H
YPABHEHUM XUMUYECKUX PEAKLINM;

+  ONpENeNsITh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTETICHb
OKHUCJIEHUSI DJIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAMJIEKHOCTh BEIIECTB K
ONpeNenéHHOMY KJacCy COeAMHEHUuH no ¢GopmysiaM, BUJI XUMHUYECKOW CBA3U
(KoBaJIeHTHasl MU MIOHHAsI) B HEOPTaHUYECKUX COEAMHEHUSIX;

- packpsiBaTh cMbICH [lepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH
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Macchbl BEUIECTB, MTOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YYEHMsI, 3aKOHA
ABorazapo;

ONKCHIBaTh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ileprognueckoil cucTeMsbl
XMMHUYECKUX 3JIEMEHTOB: pa3jivyaTh NOHATUS «TJaBHas noArpynna (A-rpynmna)» u
«roboynass nmoarpynna (b-rpymmna)», Manble W OOJbLIME NEPUOJbI, COOTHOCUTH
0003Ha4eHNUs, KOTOpbIE NMeI0oTCA B Tabnuue «llepuoauueckas cuctemMma XUuMUYECKUX
anemeHToB [[. 1. Menneneesa» ¢ YMCIOBBIMU XapAKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sapa, OOIIee YHCIO 3IIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh  XUMHUYECKHE  DJIEMEHThl, HEOPraHWYECKUE  BEIECTBA,
XMMHUYECKUE peakluu (110 YMCIy U COCTaBY Y4YacTBYIOIIMX B pPEaKLUU BEIIECTB, I10
TerioBoMy 3 PekTy);

XapaKTepU30BaTh (OMMCHIBATh) 00IIME XUMUYECKUE CBOMCTBA BELIECTB PA3IMYHbIX
KJIACCOB, TOJATBEpXAasi ONHCAHWE MpPUMEpaMU MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

MIPOTHO3MPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTU OT UX KAaUYECTBEHHOI'O COCTABa,
BO3MOYKHOCTH IPOTEKAHNS XUMUYECKHUX IIPEBPALLECHNUN B PA3JINYHBIX YCIOBUSAX;
BBIYHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA 10 (POpMYJIe COEUHEHUS, MACCOBYIO J10JIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pEaKINY;
IPUMEHSATH OCHOBHBIE OINEPALlMU MBICIUTEIBHON ACSITEIBHOCTH - aHAJIU3 U CHHTE3,
CpaBHEHHUE, 0000IIeHHE,  CHUCTEMAaTHU3allMIo, KJIacCU(UKALINIO, BBISIBIICHHE
NPUYUHHO--CJIEICTBEHHBIX CBSI3€H - JIs U3YUYEHUsI CBOMCTB BEILECTB U
XUMHUYECKUX peaklui, eCTECTBEHHO-HAayUHbl€ METOJbl MO3HAHMS - HAOJIOJIEHUE,
U3MEepEeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN );

CJIeI0OBaTh MpaBWJaM TMOJb30BAHUS XMMHUYECKOW mMOCyAol M J1abOpaToOpHbBIM
0o0OpyiOBaHUEM, a TAaK)K€ IpaBHJiaM OOpAaIlEHUs! C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUMSAMU IO BBIIOJHEHHUIO JIAOOPAaTOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYCHUIO W COOMpaHWI0 Ta3000pa3HbIX BEIIECTB (BOIOpOJAa U KHCIOPOJaA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEM PAacTBOPEHHOTO
BEILIECTBA, I[UIAHUPOBaTh U MPOBOAUTH XUMHUYECKHE OSKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB (JIAKMYC,
(beHondTanenH, METUIOPAHK U IPYTHUe).

K xonIty oOy4eHus B 9 kjiacce mpeaIMeTHBIC PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

PACKPBIBATh CMBICI OCHOBHBIX XHUMHYECKUX MOHATHN: XUMUYECKUN AJIEMEHT, aTOM,
MOJIEKyJa, HWOH, KaTUOH, AaHHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTD, AJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHHUSI, XUMHUYECKas pEaKIIus,
XUMHUYECKasl CBSI3b, TEIJIOBOM 3(P(DEKT peakiuu, MOJb, MOJIIPHBIA 00BEM, pacTBOp,
ANEKTPOJIUTBI, HEIJEKTPOJUTHI, OSJIEKTPOJUTHYECKAsT JUCCOIMALIUS, PpEeaKIUuu



OKHCIIUTENIb, BOCCTAHOBUTEJb, OKHCIECHHE W BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, MeTaJJIMYecKas),
KpUCTaJUIMYECKasl PEIETKA, KOPPO3Usl METAIUIOB, CIUIABBL, CKOPOCTh XMMUYECKON
peakuuu, npeaenbHo qonycrumas konuentpanus [IJIK BemecTsa;
WJUTKOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUN U NMPUMEHSTH 3TH
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCITOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY /I COCTaBiI€HUS (OPMYJ BELIECTB M
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKHUX 3JEMEHTOB B
COEJIMHEHUAX PA3JIMYHOIO COCTABA, MPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHMM 1o opMyriam, BUJ XUMUYECKOHN CBsI3U (KOBaJICHTHAsl, HIOHHAS,
MeTajuInyecKasi) B HEOPraHWYECKUX COCIMHEHHUSX, 3aps]l MOHA MO XHUMHYECKOU
dbopmyIie, XxapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUMN, TUIT
KPUCTALUTNYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbIci L lepuoanueckoro 3akona Jl. 1. MeneneeBa u JeMOHCTPUPOBATH
€ro TMOHMMAaHUE: OMNHUChIBAaTh M  XapaKTepU30BaTh TaOIMYHYIO  QopMy
[leproguyeckoid CUCTEMBl XUMHYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHS «TJIAaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)», Mansie u Oonbllne
NEPHO/]IbI, COOTHOCUTH 0003HAYEHUS1, KOTOPhIE UMEIOTCS B IEPUOAUYECKON TabInLIE,
C YMCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB
U 3apsn sAapa, olliee YUCIIO 3JEKTPOHOB U PaCIpelesieHUE MX IO AJIEKTPOHHBIM
CJI0SIM), OOBACHSTH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUI B IPEAEIIaX MaJIbIX IEPUOAO0B U IIABHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XUMHUYECKHME  DJIEMEHTHI, HEOPraHWYECKHE  BEIIEeCTBA,
XUMHUUYECKUE peakuu (10 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO
TEIVIOBOMY 3(p¢eKTy, MO HU3MEHEHUIO CTENEeHEeW OKHUCIECHUS XUMHUYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUIECKUE XMUMHYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEMIECTB, MOATBEPK/1asl ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIL;

COCTABJISITh YPABHEHHUS 3JIEKTPOJUTUYECKON JMCCOLMALMUA KHUCIOT, IIEIoYed Hu
COJIEH, MOJHBIE U COKPAUIEHHBIE YPAaBHEHUS PEAKLM HOHHOTO 0OMEHa, ypaBHEHUS
peakiuii, MOATBEP)KIAIOIIMUX CYIIECTBOBAHUE T'€HETHYECKON CBSI3M MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIUIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca ATUX PeaKkluii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BOBMOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUIN B Pa3IMUHbIX YCIOBUSX;

BBIYUCIISATD OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO MAacChl BEIIECTB,



coONMoaTh MpaBUia TOJB30BAHUS XUMHUYECKOM TOCyno M 1a0opaTOpHBIM
00OpyZOBaHHEM, a TAKXKE IMpaBHiia OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIMSMU TIO BBINOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOIrO ra3a);
IPOBOAUTH PEAKIMH, MOATBEPKIAIONIME KAYECTBEHHBI COCTaB Pa3IWYHbBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOAMI-, KapOOHAT-,
doctar-, cunmmkar-, cynbhar-, TUAPOKCHI-HOHBI, KATHUOHBI aMMOHHUS U HOHBI
U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PAacTBOpaxX HEOPraHUYECKUX
BEIIIECTB;

IPUMEHSITh OCHOBHBIE OTIEpAIMK MBICIUTEILHON EATEIbHOCTH - aHAJN3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTU3aIUI0, BBISBICHNE MPUYMHHO-CIIEICTBEHHBIX
CBsI3eH - IS U3y4YEHHs] CBOMCTB BEIIECTB U XUMHUECKUX PEAKLUH, €CTECTBEHHO-
HAay4YyHbIE METOJBl TIO3HaHWS - HAOJMIOACHHE, HM3MEpPEHHE, MOJICIUPOBAHHE,
HKCTIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsin4ecTBO 4acoB
No HaumeHoBaHue pa3jiesioB u KonTpoJbHbIe IIpakTnyeckue dueKkTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpaMMbl Beero padoThI padoThI oOpa3oBaTe/ibHbIE pecypchl
Paznen 1. IlepBoHayaibHble XUMHYECKHE IOHATHS
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 Bubnuoreka LIOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa n xuMuueckue 15 1 Bubmmoreka [JOK
peaKknuu https://m.edso00.ru/7f41837c
Hroro no pazneny 20
Pasnea 2. Baxkneiimme npeacTaBuTe/ 1 HEOPraHMYECKHUX BelIECTB
)1 Boznyx. Kucnopon. [Toustue 06 5 bubnmrorexa LIOK
' OKCHJIaxX https://m.edsoo.ru/7f41837c
b2 Bonopoa.Ilonsitue o kucnorax u g 1 Bu6muorexa [LIOK
' COMAX https://m.edso00.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bu6morexa [IOK
' OCHOBAHMSIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE K1aCcChI 11 1 1 bubnuorexa [IOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paspnen 3. Ilepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /[. . MenaeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHI
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[Tepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6nuoreka [IOK

31 XUMUYECKUX deMeHToB /], U. ! https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHYECKAS CBI3b. Eubs 10K
HOIHoTEKA
3.2 Oxucnrentao 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
HWtoro mo paszueny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa IIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KomuecTBO YacoB JJIEKTPOHHbIE
(uudposrbie)
HanmenoBaHue pa3/ie/ioB U TeM
Ne i/ Koutpoasusie | IpakTuyeckune | 00pa3oBaTeibHbIe
NMPOrpamMmbl Bceero
padoThbI padoThbI pecypchl
Pa3znes 1. BenmecTBo 1 XUMHYeCKHEe PeaKIun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 Bumorexa [OK
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHvLIe 3aKOHOMEPHOCTH XMMHUYECKUX 4 Bu6muorexa LIOK
peaKnu https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 3 1 1 Bu6miorexa IIOK
XUMHUYECKHE PEAKIUH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJiIbI M X COeIMHEHUS
51 OO01mas xapakTepuCTHKa XUMUYECKUX 4 1 Bu6muorexa LIOK
sieMeHTOB VIIA-rpynmbl. ["anoreHs https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTUKa XUMHUYECKUX . o
.. bubnuoreka [JOK
VIA- .
2.2 JTIEMCHTOB rpyrmeL. Cepa i ed 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSI
OO0mias XxapakTeprucTUKa XUMHIECKUX .
bubnuoreka [JOK
VA- LA
2.3 PJIEMEHTOB TPYMIBL. A3OT, ocdop i mx ! 1 https://m.edsoo.ru/7f41a636
COEIMHEHUSI
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 sneMeHTOB IVA-rpynmnel. Yriepon u 8 1 2 bubumoreka [IOK
' . Py ’ pos https://m.edso00.ru/7f41a636
KPEMHHM U UX COEIMHEHUS
HWroro no pazneny 25
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Pa3gen 3. MeTaJJIBI M BX COETUHEHU S

3.1 OO61pe cBOMCTBA METAJIOB 4 Bubmorexa [OK
https://m.eds00.ru/7f41a636
3.2 Bakueiime MeTaisl U UX COEIUHEHUS 16 Bubmorexa [OK
https://m.eds00.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumusi u okpykammas cpeia
4.1 BemiecTBa 1 MaTepHalibl B )KU3HU YEIOBEKA 3 bubmiorexa [IOK
https://m.edso0o.ru/7f41a636
Hroro mo pazneny 3
Pe3sepBHOe Bpemst 3 Bubsmorexa [IOK
https://m.edso0o.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Y4yeOHUKU:

» Xuwmmus, 8 kinacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3marensctBo [Ipocsemenne» 2023

» Xumus, 9 xmacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AximmonepHoe obmiectBo «M3aarensctBo «lIpocBenienue» ABTop:

uznarenbcTBO «IIpocBemenue» 2023

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HOC MO4 IlIkona, POII

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

YuuPy, AKnacc



