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IlosicHUTeIbLHAS 3aIIUCKA

Paboyast mporpamma 1o XMMHM Ha YpOBEHb OCHOBHOT'O 00111er0 00pa3oBaHUs Ui 00yUaromIUXCs

8-9-x kimaccoB MKOY «Kuxkepunckas COIL» paspaboTana B COOTBETCTBHH C TPEOOBAHHUSIMHU:

o ®depepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Denepauun»;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O6 yTtBepxkaenuu (enepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIHHOTO CTaHAapTa OCHOBHOTO O0IIEr0 00pa30BaHUM»;

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 370 «O06 ytBepxkneHun QeaepaabHOi
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs;

e mpukaza MunnpocBenieaus ot 22.03.2021 Ne 115 «O6 yrtBepxkaenun Ilopsaka
OpraHM3alii M OCYIIECTBICHUS 00pa30oBaTENbHON JAEATEIbHOCTH [0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIpOrpaMMaM — 00pa30BaTeIbHBIM MPOrpaMMaM HAvaJbHOTO
00111eT0, OCHOBHOT'O OOIIET0 U CPEeHEro 00IIero 00pa3oBaHUDY;

o Konnenuuu npenogaBanus yueOHOTo mpeaMeTa « XUMus»;

o KoHuenuuu skonoruyeckoro oopa3oBaHusi B cucteMe o0IIero oopa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-IMUIEMHUOJIOTHICCKUE TPEOOBAHMS K OpraHU3aIMIM
BOCIIUTaHUsT W OOYy4YeHMs, OTAbIXa U O3J0pPOBICHHUA JeTed M MOJIOJACKU»,
YTBEP/KIEHHBIX TIOCTAHOBJIEHUEM ITIaBHOI'O CaHUTapHOTro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnuecknue HOpPMaTUBbI U TpeOOBaHUS K OOECIEUEHUIO
O0e3onmacHOCTH W (WJIM) OE3BPEIHOCTH IS 4YeloBeKa (aKTOPOB Cpellbl OOWUTAHUS,
YTBEPKACHHBIX ITIOCTAHOBJICHUEM IJIABHOTO CaHUTApHOro Bpaya oT 28.01.2021 Ne 2;

e ydeOHOro miaHa ocHoBHoro oobrmiero oopazoBanust MKOVY «Kukepunckas COILDy,

e (enepanpHOI pabouel MPOrpaMMBbI MO YIEOHOMY MPEIAMETY « XHUMHUSD).

PaGouass mporpamMma OpHEHTHpPOBaHa Ha LEJEBBIE NPHOPUTETHL, CHOPMYIUPOBAHHBIE B
¢denepanbHOi paboueil mporpaMme BOCIUTAaHUSA U B paboueil mporpamme Bocnutanus MKOY

«Kuxkepunckas COII».

[IporpamMma Mo XMMHUM Ha ypOBHE OCHOBHOTI'O OOIIET0 OOpa3oBaHUs COCTaBIIEHA HA OCHOBE
TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOHW 0Opa30BaTEeNbHOW IMPOTpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHOU
paboueii mporpaMMbl BOCITIMTAHHUS W C YY€TOM KOHIENIIMU IPENoiaBaHusl yu4eOHOTo mpeaMeTa

«Xumus» B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoit dexepanmu.



[Iporpamma 1o XuMUM JaeT MPEACTABICHUE O LENSIX, O0IIei cTpaTeruu 00ydeHsI, BOCTUTAHUS 1
pa3BuTHs OOyYaIOUIUXCS CPEICTBAMH YYEOHOTO TMpeAMeTa, YCTaHABIMBAET 00s3aTeIbHOE
OpeMETHOE  COJepXKaHHWe, MpeaycMaTpUBaeT paclpeiesieHHe ero Mo KiaccaM H
CTPYKTYpHUPOBAaHME 10 pa3JesiaM U TEMAaM IPOTrpaMMBbl 10 XUMUH, ONIPEAEIAET KOIMUECTBEHHBIE
Y KaUeCTBEHHbBIE XapaKTEPUCTUKHU COAEPHKaHUs, PEKOMEHTyEMYIO ITOCJIEI0BATENbHOCTD U3yUEHUs
XMMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKH y4eOHOro mpoluecca,
BO3PACTHBIX OCOOEHHOCTEN 00yYaIOLINXCs, ONpeeIIieT BO3MOKHOCTH IpeAMETa IS pean3aliiu
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOW MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00I1Iero o0pa3oBaHus, a TaKke TPeOOBaHWU K pe3yibTaraM OOydYeHHs] XUMHUH Ha
YPOBHE Liesiel U3yUYeHHsl MIPEeIMETa U OCHOBHBIX BUA0B YUeOHO-IIO3HABATENBHOM NEATEIbHOCTH

00y4aromerocs Mo OCBOCHUIO YIeOHOTO COACPKAHMSL.

3HaHUE XUMHUH CIYKUT OCHOBOW UIsi (POPMHUPOBAHUST MHUPOBO33PEHUST OOyYaromIerocs, €ro
MPEJICTaBICHUIA O MaTepUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (opMHUpyeMble XUMUEH
MPEJICTABICHHUS O B3aUMOIMPEBPAIICHUAX YHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHust TI00aNbHBIX TPOOJEeM YCTOHYMBOTO pa3BUTUS 4YeJIOBEUECTBA — CHIPHEBOH,

SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 06€30macHOCTH, TPOOJIeEM 3IpaBOOXPaHEHHS.

H3yyenue xumuu:

e CHOCOOCTBYET pealu3aldyd BO3MOXKHOCTEH HJIsi CaMOpa3BUTHS U (OPMUPOBAHUS
KyJbTYpPBI IMYHOCTH, €€ 001Iel 1 PYHKIIMOHATbHON TPAMOTHOCTH;

e BHOCUT BKJIaJq B (GOPMUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0yyaromuxcs, HaBBIKOB HMX  CaMOCTOATENBbHOM  y4eOHOW  JIesTeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX W  MCCIEAOBAaTENbCKUX YMEHUN, HEOOXOOUMBIX Kak B
MOBCETHEBHOM JKU3HH, TaK U B IPO(ECCUOHATILHON JesITeIbHOCTH;

e 3HAKOMHUT CO creuu(pUKOW HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIAJIa Ha €AUMHCTBO MPHUPOJLI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TallOM B
(bOopMHPOBAHNYN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYaIOINXCS;

e crnocoOcTByeT (OPMUPOBAHUIO ILIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIAJ] B HKOJIOTMYECKOE 00pa30BaHUE

00yJaromuxcs.

JlanHbIe HampaBlIeHUsI B 00YUYCHUH XUMUHU 00€CIICYNBAIOTCS CIIEITU(DUKON COZepKaHusI YIEOHOTO
npeMeTa, KOTOPBIA SBISICTCS TENarornyeck ajanTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKH

XUMHHU Ha ONPCACIICHHOM 3TallC €€ Pa3BUTHA.



Kypc xummum Ha ypoBHE OCHOBHOTO O0OLIEro OOpa30BaHUS OPUEHTUPOBAH HAa OCBOCHHE
00y4aroIKUMHUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPraHUYECKOW XUMUU U

HCKOTOPBIX OTACIIbHBIX 3HAYUMbIX MOHSITHH OpFaHI/I‘-IeCKOI\/'I XUMHH.

CrpykTypa comepkaHusi IpOTpaMMBbI 110 XUMUH cpOpMHUPOBaHA HA OCHOBE CHCTEMHOTO MOIX0/1a
K ee u3yueHuo. ConeprkaHue CKJIAABIBACTCA U3 CUCTEMBI MOHATHH O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUECKOM peakiuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl 1O MPUHIUITY IOCIEA0BATEIBHOIO Pa3BUTUSl 3HAHUNM HA OCHOBE TEOPETHUECKHX

NpeICTaBICHUN Pa3HOTO YPOBHS:

e ATOMHO-MOJIEKYJSIPHOTO YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;
o Ilepuonnueckoro 3akona J[.M. Menaeneea kak OCHOBHOT'O 3aKOHA XHUMUU;
e YYEHHUS O CTPOECHHUH aTOMa U XUMUYECKOU CBA3H;

. HpC,I[CTaBJ'IeHI/Iﬁ 00 3J'IeKTpOJ'II/ITI/I‘IeCKOI71 AUCconuanrm BEUICCTB B paCTBOpPaAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHYECKH TIOJYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS [TOCJIEJOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTOJTHSS
GYHKIIUN OOBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEHN MPaKTUYECKOTO

MMPUMCHCHUSA U ITOJYUCHUSA N3Yy4aCMbIX BCIICCTB.

OcBoeHue nporpaMMsl 10 XUMHUH CIIOCOOCTBYET (hOPMUPOBAHHIO MPEACTABIECHUS O XUMUUYECKON
COCTaBJIAIOIIEN HAy4YHOM KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOH INPHUPOABI, LIEHHOCTHOI'O
OTHOIIEHUS K HayYHOMY 3HAaHMIO U METOJlaM [I03HaHMs B Hayke. M3ydyeHne XuMuu mpoucxoaur ¢
NpUBJICUYCHHEM 3HAHWIA M3 paHee HM3YUYCHHBIX YYEeOHBIX NpeaMeToB: «OKpyKalOUMiA MHPY,

«buonorus. 5-7 knaccel» U «Pusuka. 7 Kiaccy.

[Ipy u3ydyeHUM XUMHHM MPOUCXOIUT (POPMHUPOBAHME 3HAHWN OCHOB XMMHMYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIIbHOCTH YEJIOBEKA U KaK OJJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajjadya y4eOHOro mpeiMeTra COCTOUT B (POPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX
NOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUII MMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
nprOOIICHNN K HAYYHBIM METO/IaM TTO3HAHMS TP N3YYECHUH BEIIECTB U XUMUYECKHUX PEaKIuii, B
(GOpMHpPOBAaHMM W PA3BUTHM [I03HABATEIbHBIX YMEHMH M MX MPUMEHEHMH B Yy4yeOHO-
MIO3HABATEJILHOM U y4eOHO-UCCIIEJOBATENIBbCKOM 1eATEIbHOCTH, OCBOCHUH MPaBUJl 0€301acHOrO

oOpalieHus ¢ BeIeCTBAMH B IIOBCETHEBHOM JKU3HMU.



[Tpu n3yueHnn XMMUM Ha ypOBHE OCHOBHOTO 001I1eTO 00pa30BaHus BaKHOE 3HAYCHHUE TIPHOOPEITH

TaKuC I CJIM, KaK:

(dopMHpOBaHNE MHTEIJICKTYAIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPA30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITETEHOMY TPUHSATHIO peIeHHiH, CTIOCOOHOM
aJIalTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HH;

HAIpaBIEHHOCTh OOYy4YEHHsT Ha CHUCTEMaTHUecKoe TMpHUOOIIeHHe OOydalomuxcs K
CaMOCTOSITENILHON T03HABATEIPHON JIEATEIHHOCTH, HAyYHBIM METOJaM IMO3HAHMUS,
(OpMHUPYIOIINM MOTHBAILIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUH,

obecrieueHne yCIIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIUMHKCS OIbITa
pa3HOOOpa3HOW MAESITENbHOCTH, TO3HAHMS W CAMOIO3HAHUS, KIIOYEBBIX HABHIKOB
(KJTFOYEBBIX KOMIIETCHIIMH), MMEIOIINX YHUBEPCAIBHOE 3HAYCHHE ISl Pa3IUYHBIX
BUJIOB JICATEIBHOCTH;

dbopmupoBanue 001IeH PYHKITMOHATHHOM U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
Yyclie YMEHUN OOBSCHATh U OLICHUBATH SIBICHUS OKPY’KAIOIIETO MHUPA, HCIOJIb3YS
3HAHUS U OMBIT, TOJYyYEHHBIC MPU U3YYCHUU XUMHUH, MPUMEHSITh UX MPU PEIICHUU
po0GJieM B MOBCEHEBHOM )KU3HU U TPYJOBOM AESITEIBbHOCTH;

dbopMupoBaHue y 00y4arOIUXCsl TyMaHUCTUYECKUX OTHOUICHHUM, TOHUMAaHUS IEHHOCTH
XUMHUYECKUX 3HAHUU A7 BBIPAOOTKHU SKOJOTHMUYECKU I€IeCO00pa3HOro MOBEACHHS B
OBITY U TPYJOBOI1 AEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbsI U OKPYKAIOIICH
MPUPOAHOMN CpENbI;

pa3BUTHE MOTUBAIMH K 00YUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
HAa OCHOBE YCBOCHHS OOIEYEIIOBEYECKHX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY

BBIOOpY MPOGWIIS U HATIPABICHHOCTH JAJIbHEHIIIETO 00yYeHUSI.

O6mee YUCJIO 4YacCcOB, OTBCACHHBLIX JJIsI HU3YUYCHHA XHWMHH Ha YPOBHE OCHOBHOI'O O6HI€FO

oOpa3oBaHus, cocTaBisgeT 136 yacos: B 8-M kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9-M Kiiacce —

68 vacoB (2 yaca B HEJIETIO).

Jlng peanuzanuu mporpamMmbl UCHOJIB3YIOTCS YYEOHUKH, AOMYIIEHHBIE K MCIOJIB30BAHUIO MPU

peam3aliui  HUMCIOMUX TOCYAApPCTBCHHYIO aKKpPCIAUTAIIHUIO O6pa3OBaTeHLHHX nporpamm

HAYaJLHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmero oOpa3oBaHUs OpraHU3ALUSIMH,

OCYILECTBIISIOMMME  00pa30BaTeNIbHYI0 ACSATENBHOCTh, MPHUKA30M MUHIOPOCBEIICHUSI OT

21.09.2022 Ne 858:



o Xwumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.T"., Cnaakos C.A., AO «13marenscTBO
"IIpocBemienue"»;
e Xwumus, 9 knacc/ I'abpuensn O.C., OctpoymoB U.T"., Cnaakos C.A., AO «13naTenbcTBo
"IIpocBenienue"y;
DNeKTpOHHBIE 00pa30BaTENbHBIE PECYpPCHI, TOMYIIEHHBIE K HCIOJIb30BAHUIO TIPH PeaM3allun
MMEIOIIHNX TOCYIAPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX MPOTPAaMM HAYaJILHOTO 00IIIeTo,
OCHOBHOTO 00111eT0, CpeHero ood1ero oopazoBanus npukazoM Munnpocsemienus ot 04.10.2023

Ne 738:

o Xumus, 8 kimacc, PI'AOY II10 «Axanemuss Munnpocsenienust Poccuny;

o Xunmus, 9 knacc, PI'AOY JI1O «Akanemuss Munnpocsemenus Poccumny;

e DNeKTpoHHBIH 00pazoBaTenbHbI pecypc «Jlomamnue 3amanus. OcHOBHOE o0Iee
obpaszoBanue. Xumus», 8—9 xiacc, AO «M3marenscTBo "[Ipocrerienne'»;

e Tpenaxep «O6mako 3HaHUNY. Xumus. 8 kinacc, OO0 «DuznkoH J1ady;

Conep:xanue y4eOHOro npeamera

8-11 Ki1acc

HepBOHa‘IaJILHbIe XUMHNYECKHUE NTOHATHUSA

[Ipenmer xumuu. Posib XMMUU B KU3HU 4YeTOBEKa. XMUMHUSA B CUCTEME HayK. Tena U BeuiecTna.
du3nyecKue CBONCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BellecTB. [[oHsATHE 0 MeTO/1ax MO3HAHUS

B xuMuu. YucTele BemecTBa U cmecu. CrocoObl pa3aeneHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThI. CUMBOJIBI XUMHYECKHX 3JIEMEHTOB. [IpocThie u

CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumnueckas: (popmyina. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHAass aroMHas Macca. OTHOCUTENIBHAs MOJIEKYJISIpHas Macca.

Maccopas J0JI1 XUMHUYCCKOI'O 3JICMEHTA B COCAUMHCHUU.

KonmuuectBo BemectBa. Monb. MomsipHas Macca. B3amMoCBsI3b KOJIMYECTBa, MAacChl U 4HCia

CTPYKTYPHBIX €IMHHII BellecTBa. PacueTsl o GpopMynamM XUMHUYECKUX COSTUHEHUH.

dusnuecKue U XUMHUUECKUE SIBICHUS. XUMHUECKasi peakius U €€ NMPU3HAKU. 3aKOH COXpaHEHUs
Macchl BelecTB. XuMHuueckue ypaBHeHus. Kinaccupukanys XuMU4eckiX peakuil (CoeAMHEeHNUs,

pa3oKeHus, 3aMeLeHHs, OOMEHa).



XUMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOH TOCyAOH, MpaBuiaMu paldOThl B jab0opaTopud W MpHEMaMHU
oOpaitieHust ¢ abopaTOpHBIM O0OpYyJAOBaHUEM, M3YYEHUE M OMHCAaHHE (U3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE PU3nUecKuX (TUTaBICHUE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYIKe, KMIIEHHE U KOHJEHCAlUs BOJAbI) U XUMUYECKUX (TOpeHUE CBEYH,
MPOKATUBAHUE METHOM MTPOBOJIOKH, B3aUMOACHCTBHE Mea C KUCIOTOM) SIBICHUI, HAOTIOCHIE U
OTHMCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peaKiuii (pa3ioKeHNe caxapa, B3auMOJICHCTBHE
CEepHOM KHUCJIOTHI C XJOpuaoM Oapus, paznoxkenue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBHUE Keje3a ¢ pacTBopoM coiu Menu (II), mzydenue crmocoOoB pa3aesieHust CMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE, TUCTHIUIAIMS, Xpomatorpadus,
MPOBEJICHUE OYUCTKU TMOBAPEHHOM COJM, HAOIIOACHHE M OMUCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJENed MOJEKYJ

(1apocTep>KHEBBIX).

BaxHeiilue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3znyx — cmeck razos. Coctas Bo3ayxa. Kuciaopos — aneMeHT u mpoctoe BemiecTBo. Haxoxnenue
KHCJIOpo/ia B TpHpoJE, (pu3nueckue M XUMHUECKHE CBOIcTBa (peakiuu ropeHusi). OKCUIBIL.
[Mpumenenne kucinopoaa. CriocoObI MOTydeHHs KUCIOPOAA B 1a00PaTOPUU M MIPOMBIIIUIEHHOCTH.

Kpyrosopot kucnopoaa B npupoae. O30H — anjgoTponHas MoAu(UKAILU KUCIOPOa.

TemnoBoil 3p¢pexkT XUMHUYECKOW peakuud, TEPMOXUMHUYECKHE YpaBHEHMSA, DOK30- U
DHJIOTEPMHUUYECKHE pEaKUUU. TOINIMBO: Yroib M METaH. 3arps3HEHHE BO3/yXa, YCHICHHE

HapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOT'O CIIOA.

Bopopon — snemeHT U mpocroe BemecTBo. HaxoxxaeHue Bogopoaa B mpupoae, puzuyeckue u

XHUMHUYCCKHUC CBOP'ICTBa, IIPUMCHCHUC, CIIOCOOBI IIOJIYyUCHHUS. KucnoTer u conu.

MonsipHblii 00beM ra30B. PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbel. HacbllieHHBIE U
HEHACBIIICHHbIE PAacTBOpPbI. PacTBOpHMMOCTh BellecTB B Boje. MaccoBasi J0Js BELIECTBAa B
pacTBope. XuUMHUYECKHE CBOMcTBa BoAbl. OcHOBaHUA. Poilb pacTBOpPOB B NPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoze. 3arps3HEHUE NMPUPOIHBIX BoiA. OXxpaHa W OYUCTKA

IMPUPOAHBIX BO.



Knaccudpukanus Heopranmueckux coeauHenmid. Oxcumel.  Kinaccudukainus — OKCHJIOB:
cosieoOpa3yroniie (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpasytomue. Homenkiarypa

okcu0B. DU3nuecKkue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okCuaoB.

OcHoBanus. Knaccudukaiivs ocHOBaHHI: 1E€7I0YM U HEPACTBOpUMBIE OCHOBaHUsI. Homenkiatypa

OCHOBaHUM. PU3UYECKHE U XUMUYECKUE CBOWCTBA OCHOBAaHUM. [lonyueHre OCHOBaHUI.

Kucnorel. Krnaccudpukamus xucnor. Homenknarypa kuciaoT. Dusndeckne M XUMHYECKHE

cBoiicTBa kuciaoT. P aktuBHoctu metamioB H.H. bekerosa. [lonyuenue kucior.

Comu. Homenkmnatypa coseit. @uzndeckue U XUMHUECKue CBoicTBa coeid. [lomyuenue coneit.

I'eneTnueckas cBs3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX COCJIMHECHUMH.

XuMH4eCcKHii IKCIIEPUMEHT:

KauyeCTBEHHOE OMpeJeNieHue COJEp)KaHUs KUCIOpoJa B BO3AyXe, IMOJNy4YeHHE, COOUpaHHeE,
pacmo3HaBaHUE M HM3yYCHHE CBONCTB KHUCIOpOJa, HAOIIOIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS M TMPEKpaIIeHUs: TOpeHUs (Moxkapa), 03HAKOMIJICHHUE C
o0Opa3liaMyd OKCHJOB U ONUCaHHE HX CBOMCTB, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U
U3y4YeHHE CBOWMCTB BoAopoja (ropeHue), B3auMojeiicTBue Bomopoaa ¢ okcuaom menu (II)
(BO3MOYKHO MCIIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOIeHIE 00Pa3IIOB BEMIECTB KOJTMYECTBOM |
MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTEHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEACICHHON MAcCOBOM [I0J€d pacTBOPEHHOTO BELIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEOBaHUE OOPA3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOIIO/ICHUE M3MEHEHHS OKPACKH WHIAMKATOPOB B PACTBOPAX KHUCIOT W INEIOYEH, U3ydeHHe
B3aumojieicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJNIAMU, PEAKITUN
HEeUTpaau3anuu, NoJyuYeHUe HePacTBOPUMBIX OCHOBAHUH, BHITECHEHHE OHOTO METaJlla APYTruM
U3 pacTBOpa COJNH, pEIICHHE SKCIEPUMEHTAIBHBIX 3adad Mo TeMme «BakHelinne Kiaccel

HEOPTaHNYCCKUX COGHHHGHHﬁ)).

Iepuonuyeckuii 3akon u Ilepuoguyeckass cucremMa xuMUYecKux 3iemenro JI.H.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBA3b. OKHUCJINTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuuu



HepBHe IOIIBITKH KHaCCH(bHKaHHH XHMHYECKHX 3JIeMeHTOB. IloHsATHE O rpynmnax CXOJHBIX
9JICMCHTOB (H_ICJ'IO‘IHBIC 1 IIECJIOYHO3CMEIIBHBIC METAJIJIbI, I'aJIOT'CHBI, HHCPTHBIC FaSI)I). BJ'ICMCHTI)I,

KOTOpbIe 00pa3yioT aM(pOTEPHBIE OKCHJIBI U TUAPOKCH/IBI.

[Iepnoanueckuii 3akoH. Ilepmoanueckas cucreMa xumudeckux syeMmeHtoB [[.M. Menpaeneesa.
Koporkonepuonnas u anuHHOnepuonHass ¢opmbl [lepuonndeckoil CHUCTEMBl XUMHUYECKUX
aneMmeHToB .M. Menneneesa. [lepronsl u rpymmbsl. @U3HUECKHI CMBICH MTOPSAIKOBOTO HOMEpA,

HOMCPOB IICPUOJa U I'PYyIIIIbl 3JICMCHTA.

Crpoenne atoMoB. CoctaB aToMHBIX simep. M3otombl. DnekTpoHbl. CTpOECHHE 3IEKTPOHHBIX
obOonouek aromoB TmepBeIx 20 xumuueckux osneMeHToB Ilepumonmyeckoit cuctemsr J[.U.
MenpaeneeBa. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTA IO €ro noyiokeHuto B [lepuoanueckon

cucteme JI.11. Menneneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA paanuyCca aTOMOB XHUMHUYCCKUX JBJICMCHTOB, MCTAUIMYCCKUX U

HEMETAJJTNYECKUX CBOMCTB IO IPYIIaM U MepUoiaM.

3HaucHUE HepI/IOI[I/I‘IeCKOFO 3aKOHa H HepnonnquKoﬁ CUCTEMbI XMMHNUYCCKHX JJICMCHTOB IJIsA

pa3BUTHUS HaykKHu U pakThku. [[.M. MeHneneeB — yueHbIl U rpa)K JaHUH.

Xumunyeckasi cBsi3b. KoBaneHTHas (MoyispHasi U HEMOJIAPHAs) CBS3b. DJIEKTPOOTPHUIIATEIHLHOCTD

XUMHUYECKHX dJIeMeHTOB. MoHHAs CBSI3b.

Crenenp oxwucieHUS. OKHCINTSIBHO-BOCCTAHOBUTEILHBIC PEaKnu. HpOHCCCBI OKHCJIICHUSA H

BoccTaHOBJIEeHUS. OKHCIUTENN U BOCCTAHOBHUTEIIH.

XUMHYECKHH IKCIIEPUMEHT:

U3yueHHe OOpa3lloB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJCHCTBHE TMIPOKCUAA LIMHKA C
pacTBOpaMu KHMCJIOT UM LIEJNOYEH, IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIUX MPUMEPHI

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHue, peakliuu pa3ioKeHNs, COCTUHEHUS).

MexknpeaMeTHble CBSI3H

Peanuzanus MeXIpeIMETHBIX CBSI3eH IIPU U3YUEHUU XUMHHU B 8-M KJIacce OCYLIECTBIIETCS Yepe3
UCIIONb30BAaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK WU TMOHSATUH, SBISIONINXCS

CUCTCMHBIMU JJIA OTACJIIBHBIX NPEAMETOB €CTECCTBCHHO-HAYYHOT'O LIUKJIA.



OO0me ecTeCTBEHHO-HAyYHbIE TOHSATHSA: HAy4YHbIH (DaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJIU3,
CHUHTE3, Kiaccudukanus, TEpPUOTUIHOCTh, HAOIIOJCHUE, OHKCICPUMEHT, MOJICIUPOBAHHE,

HU3MCPCHUC, MOACIIb, ABJICHUC.

®dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOTbI, paIHOAKTUBHOCTD,
MOJIEKYJIa, DJICKTPUUECKHUH 3apsil, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,

(1)I/ISI/II-IGCKI/IG BCJIMYMHBI, CIUHUIBI USMEPCHUA, KOCMOC, TUNIAHCTLI, 3BC3 b1, COJIHI_IG.

buonorus: ¢orocunres, npixanue, buocdepa.

I'eorpadust: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMbIE,

TOIIMBO, BOJHBIE PECYPCHI.

9-i KJ1ace

BemecTBo M XUMHYeCKAasi pPeaKkuus

ITepuonnueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux syeMmeHros [[.M. Menzeneesa.
CrtpoeHune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUECKHUX AIEMEHTOB MIEPBBIX TPEX
NIEPUOJOB, KalWs, Kalbl¥s U UX COCIMHEHUN B COOTBETCTBUM C IIOJIOKCHHEM DIIEMEHTOB B

[leproauueckoii cUCTEME U CTPOEHUEM UX aTOMOB.

CTpOGHI/Ie BC€IICCTBA: BUIBI XHUMHYSCKOM CBSI3U. THIIBI KPHUCTATNIMYCCKUX PCUICTOK, 3aBUCHUMOCTD

CBOMCTB BeEIlIeCTBA OT THIIA KpHCTaHHquCKOﬁ PCHICTKU U BU 1A XUMHYECKOM CBS3M.

Knaccudukanus m HOMEHKIIaTypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKHUE CBOWCTBA BEILECTB,
OTHOCSAIIMXCSA K pa3IMYHBIM KJIACCaM HEOPraHMYECKUX COCIUHEHUM, T€HETHYeCKas CBS3b

HCOPTaHNYCCKUX BCIICCTB.

Knaccudukanuss XMMHUYECKMX peakUMi MO pa3iWYHbIM TpU3HAKaM (10 YHUCIy U COCTaBy
YYaCTBYIOIIHX B PEAKIHH BEIIECTB, 11O TETIIOBOMY 3 (EKTy, 10 N3MEHEHHUIO CTETICHEH OKUCIICHHSI
XUMHYECKMX DJIEMEHTOB, M0 OOpaTUMOCTH, II0 Y4YacTHIO KaTaau3aTopa). OK30- H

SHAOTCPMUYCCKUC PCAKINU, TCPMOXUMHUYCCKUC YPABHCHUA.

[TonsiTne 0 cKopocTH XuUMHUYecKOW peakuuu. [loHsTre 00 OOpaTUMBIX W HEOOPATHUMBIX
XUMHYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakiusax. [loHsTHe o
katanuse. [IonsTue o xumMuueckoM paBHOBeCHH. DAKTOPBI, BIUSIOMIAE HA CKOPOCTh XUMUYECKON

PEAaKIMU U IMOJIOKCHHUE XUMHUYCCKOI'O PAaBHOBECHS.



OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIC pcakuuu, SHCKTpOHHBII\/JI OajaHc OKHCIIUTCIBHO-
BOCCTAaHOBHUTEIIBHOM pEaKkuu. CocraBnenune ypaBHeHI/Iﬁ OKHCIIUTECIBHO-BOCCTAaHOBHUTCIIbHBIX

peaKuHﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.

Teopus 371EKTPONUTUYECKON AUCCOUAIH. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHoHbI, aHHOHBI.
MexaHn3M [QUCCOLMANMM BEIIECTB C PA3NIMYHBIMA BHUIAMH XUMHUYECKOW CBsA3M. C(CTeneHb

JUCConralu. CunbHble U caa0bIe SJICKTPOJIUTHI.

Peakumu moHHOr0 OOMEHA. YCIOBUS TPOTEKaHWs pPEaKIUid HOHHOTO OOMEHa, IIOJHBIE |
COKpAILICHHbIE MOHHBIE ypaBHEHUsA peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHW M COJIEH B CBETE
NpECTaBICHU 00 JIEKTPONUTHYECKOW auccoruanuu. KadecTBeHHblE pEakIMy Ha HOHBI.

[TonsiTE O THAPOIU3E COJIEH.

XuMHYEeCKH IKCIIEPUMEHT:

03HAKOMJICHHE C MOJICIISIMUA KPHCTAITMUECKUX PEIIETOK HEOPTaHMUECKUX BEIIECTB — METAJUIOB H
HeMeTauloB (Tpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpHWIa HATpUs), HCCICI0BAHUE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEakIuu OT BO3IACHCTBUS pa3NUYHBIX (PAKTOPOB,
UCCIICZIOBAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpOIecca TUCCOIMALUN KHUCIIOT,
miesoueid U cosieil (BO3MOYKHO MCIOJIb30BAaHUE BHUIECOMATEPHANIOB), IPOBEIACHHUE OIIBITOB,
WUTFOCTPUPYIOMIUX TPHU3HAKK MPOTEKAaHMUs peakIuii MOHHOro oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIETICHHE Ta3a, 00pa30BaHHE BOJIbI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKUUi (TOpeHHe, pPeaKkluu pPasJIoKEHHs, COCTUHEHHS), paclio3HaBaHHE
HCOPTaHNMYCCKUX BCHICCTB C IOMOINBIO KAaYCCTBCHHBIX peaKHI/Iﬁ Ha HOHBI, PCUICHUC

OKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTanabl 1 X cOeTUHEHUS

OOmass xapakTepucTUKa rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTETEHU
okucinenusa. CtpoeHue u GuU3NYECKUE CBOWCTBA MPOCTHIX BEUIECTB — raJOreHOB. XUMHUYECKUE
CBOICTBa Ha mpuUMepe Xjopa (B3aMMOAEWCTBHE C METallaMU, HEMETAJUIaMM, LIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJyUYeHHUe, TpuMeHeHue. [lefictBue
XJIOpa M XJOPOBOJAOPOJAa Ha OPraHM3M ueJoBeKa. BakHelline XJIOpuAbl U MX HAaXO0XKJIECHHUE B

pUpozeE.

OO6mas xapakTepucThka 351eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC

crenieHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEPHI.



AmtoTponHbie MOAU(HUKAIIMK KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOIOpOI,
cTpoeHue, GU3NYecKue U XuMuieckue cBoiicTBa. OKCUABI cepbl KakK MPeACTaBUTEIN KUCIOTHBIX
okcuioB. CepHas KucioTa, PU3NUYECKHE U XUMUYECKUE CBOMCTBA (0OIIME KaK MpEeACTaBUTENS
KJIacca KUCJIOT U CHernu(uieckre). XuMUYIECKUE PEeaKIliy, JeKaIie B OCHOBE MTPOMBIIIIICHHOTO
crioco0a MmoixyyeHus cepHoil KucioThl. [IpuMenenne cepHor KUCIOTHI. CoM CEpPHON KHUCIIOTHI,
KayecTBEHHasl peakuus Ha cyibdar-uoH. HaxoxneHue cepbl M €€ COCAMHEHUH B MPHUPOJIE.
XUMHUYECKOe 3arpsi3HEHHE OKpYXKAloled cpeibl COEIWHEHUSIMU Cepbl (KUCIOTHBIC IOMKIH,

3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAILICHHUS.

OO6mas xapaktepucTuka 351eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETEHU OKHCICHHS. A30T, pacpoCTpaHeHHe B Ipupoje, (pu3ndeckre U XMMUUYECKUE CBOMCTBA.
KpyroBopot a3ota B npupoze. AMMHUAK, ero pu3nyecKkue 1 XMMUYECKHE CBOMCTBA, MOIy4YeHUE U
npuMmenenne. Conn aMMOHMS, HUX (QU3NYECKHE U XHUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakiys Ha MOHBI aMMOHMs. A30THas KUCIIOTa, €€ IOJy4YeHHe, (pU3HMYecKue H
XMMHUYECKHEe CBOWCTBa (0OIIMEe Kak MpeACTaBUTENs Kilacca KHCIOT M creuupuyeckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KaU€CTBE MUHEPAIBbHBIX YA00peHHA. XUMUYECKOe
3arpsi3HEHUE OKpY’)KaloIled Cpenbl COCOUHEHMSIMM a30Ta (KUCJIOTHBIE JOKIU, 3arps3HEHHE
BO31lyXa, MOYBBI U BojoeMoB). docdop, amnorpornHsie Moaudukanuu docdopa, Gusndeckue u
xuMmuyeckue cpoiictea. Oxcua gocdopa (V) u dpochopnas kucnota, Guznyeckre 1 XUMHUYECKUE

CBOIiCTBA, mosryueHue. Mcmonb3oBanue GocdaroB B KaueCTBE MUHEPATBHBIX YI0OPEHUIA.

O6mas xapakTepucTuka 351eMeHToB [V A-rpynmsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENEHH OKHCIEHUS. YTIEepo, alJIOTPOIHbIE MOAU(PUKALNU, PACIpPOCTPAaHEHHE B MPHUPOJE,
¢u3nueckre U XUMHUYEeCKHe cBoiicTBa. AncopOuus. KpyrosopoT yriaepona B npupone. OKcusl
yriaepoja, ux GU3n4IecKue i XMMUYECKHE CBOWCTBA, ACWCTBUE HA )KUBBIC OPTaHU3MBI, ITOJTyYCHUE
U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIeMBI, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV), rumotesa
rJ100aNbHOTO TMOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3(QeKT. YronbHas KHCIOTa U €€ CONU, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakuusi Ha
kapOoHaT-roHBI. Vcnonp3oBanne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIICHHOCTH U CEITLCKOM

XO3SIUCTBE.

HepBOHa‘-IaJIBHI:IC IIOHATUA 06 OpraHn4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX YTJICpOOa (MeTaH,
9TaH, JTWICH, aleTWICH, JTaHOJ, TJUICPUH, YKCyCHas KucioTa). [IpupomHble HCTOYHUKA
YTJIEBOJIOPOOB (YToJib, IPUPOAHBINA Ta3, He(TH), MPOAYKTHI UX TEpepabOTKH (OEH3HH), UX POJh

B 6LITy U IPOMBIINIJIICHHOCTH. IToHsiTHE O GMOJOIMYECKU Ba)KHBIX BCIICCTBAX: KUPAX, 6eJ'IKaX,



YIJIeBoJax — M HUX pPOJIM B KHU3HU YCIIOBCKA. MaTepI/IaJ'II)HOG CAUHCTBO OPraHUYCCKHUX H

HCOPTaHNYCCKUX COCJIMHECHMH.

Kpemuuii, ero ¢pusndeckue u XMMUYECKHE CBOMCTBA, Mojy4yeHHe U npuMeHeHue. CoeauHeHHs
KpemHus B nipupoje. Obume npeacrasienus 06 okcuae kpemuus (IV) u kpeMHHEBOH KuCIOTE.
Cunukatel, UX HCHOJb30BaHME B OBbITY, B MPOMBIIIJIEHHOCTU. BakHeHIIne CTpOUTENIbHBIE
MaTepuaibl: KepaMuKa, CTEKJO, LIEMEeHT, OeToH, ene300eToH. Ilpobiembr GezomacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCGI[HCBHOﬁ KHU3HU.

XUMHYECKHH IKCIIEPUMEHT:

U3yueHne o0pa3loB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJSIHOH KHCIIOTHI, TPOBEICHHE
KaueCTBEHHBIX PEaKIuil Ha XJOPUA-UOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOWCTBA TajJOT€HOB U MX COEIUHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BUJACOMATEPHUATIOB), O3HAKOMIIEHHE C OO0pa3laMu XJIOPUIOB (TaJIOTCHUIOB),
O3HAKOMJIEHHE C o0Opa3llaMu cepbl U €€ COEAMHEHUAMU (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEpPHAJIOB), HAONIOJCHWE TMporecca OOyIrJIWBaHHMs  caxapa TOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOMN
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUM peakiy Ha Cyiab(paT-HOH W HaOJIOJICHUE TpH3HAKa €e
NPOTEKAaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBAMH a30Ta, (ocdopa W WX COeAMHEHHM
(BO3MOKHO HCTIOJB30BaHUE BUIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (GOCHOPHBIX YI0OpEHUIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB amMMHaka, I[pPOBEACHUE
KauyeCTBEHHBIX peaklUii Ha HOH aMMOHUA U (ocaT-uoH U U3yYCHHE MTPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHLIECHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEJbIO0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MOJENed KpPUCTAIIMYECKUX pELIeTOK aiMasza, rpadura,
¢ynnepeHa, 03HaKOMIJICHHE C TIPOIIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U yCTPOMCTBOM MPOTHUBOTA3a, MOTy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE CBOMCTB
VTIEKUCIOTO Ta3a, MPOBEACHHE KA4eCTBEHHBIX DPEAKIMil Ha KapOOHAT W CHIIMKAT-HOHBI U
U3y4YeHHE IMPU3HAKOB MX [POTEKaHUs, O3HAKOMJICHHE C TPOAYKUHMEH CHIMKaTHOM
MIPOMBIIIIEHHOCTH, PellIeHNe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHeillne HeMeTasuibl U uxX

COCAUHCHU .

MeTajiibl M UX COeAMHEHHS

O6H_Ia$I XapaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAHUH UX ITOJIOXKCHUA B
[Iepnoanueckoil cucreme xmMuueckux snemeHToB J[.M. MeHnneneeBa M CTpOEHUs aTOMOB.

CTpOGHI/Ie METaUIOB. MeTaindeckasl CBSI3b M MeETaJNIMdecKas KpUCTAINIMYECKasd PCHICTKA.



DNEeKTPOXUMUYECKUN PsAJl HaNpsokeHUH MetamuioB. Dusnmyeckne W XUMHYECKHE CBOWCTBA
MeTaiioB. O0miue crnocoObl Moy4eHus MetamioB. [loHaTHe 0 KOppO3UH METalsIoB, OCHOBHbBIE
CrocoObl 3almUThl UX OT Koppo3uu. CmiaBbl (CTajib, YyTyH, MIOPATIOMHHMNA, OpOoH3a) M HX

pUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[llenounble MeTamael: nojoxeHue B Ilepuognueckoil cucteMe XuMUUeckux siiemeHToB JI.1.
MenzeneeBa, CTpoeHHE UX aTOMOB, HaXOXJeHUE B mpupoae. PU3NYECKHE U XHUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCuapl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenne

IICJIOYHBIX METAJIJIOB U HUX COC,Z[HHGHPIP'I.

IllenoyHo3eMenbHbIE METAUIBI MarHUM M KajbLMM: MojoxkeHue B Ilepuommueckoit cucreme
xuMuueckux aneMmeHToB JI.M. MenneneeBa, CTpoe€HHE HMX aTOMOB, HAaXO0XXJIECHUE B MPHUPOJIE.
duznyeckre 1 XUMHUYECKUE CBOMCTBA MarHus M Kajdblyd. BaKHEWIIIME COEIMHEHUS KaJbIUA

(OKCI/I,I[, THAPOKCUN, COJ'II/I). KecTtkocTh BOABI U CIIOCOORI €€ YCTpaHCHHA.

AmoMmunuit: nonoxxenue B [lepuonnueckoil cucreme xumndeckux anementoB .. Menneneesa,
CTpPOCHHE aToMa, HaxOKJeHHe B mnpupozae. Ousnueckue U XMMHUYECKHE CBOMCTBA aIFOMUHMUSL.

AmpoTtepHbIe CBOICTBA OKCH/IA U THIPOKCUIA AITIOMUHUS.

Kene3o: nmonoxxenue B Ilepuoamueckoit cucreme xumuueckux sneMeHTtoB .M. Menneneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mpupoje. dusznueckue U XMMUYECKHE CBOWCTBA jKelesa.

Oxcunsl, runpokcunbl u conu xenesa (I1) u xxenesa (III), ux cocra, cBOICTBa U MOTyYEHUE.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C 00pa3llaMH METaJUIOB M CIUIaBOB, WX (U3MUYECKUMU CBOWCTBAMH, HU3YUYECHHE
PE3yIBTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHATIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHMJIa KaJbIlUsi W HATpus C BOJAOM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIOB), HCCIIEJOBAaHUE CBOMCTB KECTKOW BOJbI, IpoOIlecca TOPEHHs XKeje3a B
Kuciaoposne  (BO3MOXKHO — HCIIOJNB30BAaHHE  BUICOMATEpPHANIOB), TMPU3HAKOB  MPOTEKAHUs
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, KajdbllKs, allOMUHUS, [IMHKa, xene3a (II) u xenesa
(IIT), memu (II), HaOarOEHUE W OMHMCAHUE TPOIECCOB OKPAITMBAHMS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJibliig (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUAJIOB), UCCIeT0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U TUAPOKCHA LIMHKA, PEHIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 M0

TeMe «BakHeune MeTaiiIbl U UX COSQUHEHUS.

XuMHus H OKpYKaoLias cpeaa



BemecTBa n MaTcpHraJibl B IMOBCEAHEBHOM *KM3HHU YeIIOBEKa. be3omacHoe ncnoiabL30BaHue BEISCTB

1 XUMHNYCCKHX peaKI_II/Iﬁ B 6I>ITy. HepBa;I IMOMOIIb ITPU XUMHUYCCKUX 0KOI'aX U OTPABJICHUSAX.

XUMHYECKOE 3arps3HEHHE OKpYy’Karoulel cpensl (IpelenbHas 0MyCTUMasi KOHLEHTpalus

BemecTs, ganee — [1/1K). Posb xuMuu B perieHuN 3KOJIOTHIECKUX MPOOIIeM.

XuMH4ecKHii IKCIIEPUMEHT:

HN3YyUCHUC 06pa3u0B MaTcepHraIoB (CTCKJIO, CIIIaBbI MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaHLI).

MexnpeamMeTHbie CBA3U

Peanuzamus MeXIpeIMETHBIX CBSI3eH IPU U3YUEHUU XUMHUHU B 9-M KJlacce OCYLIECTBIISETCS Yepes
UCIIONb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TMOHSATUH, SBISIONINXCS

CUCTCMHBIMU JJId OTACJIIBHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (PakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIu3,
CUHTE3, KIacCU(pUKalUs, TMEPHUOJUIHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE,

U3MepeHe, MOJIENb, SIBICHNE, TAPHUKOBBIN () (PEeKT, TEXHOTOTUsl, MaTepHAIIbI.

®duznka: MaTepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOMbI, paINOAKTUBHOCTb,
MOJIEKYJIa, STMEKTPHUSCKUN 3aps]l, TPOBOAHHUKH, TIOTYTPOBOTHUKHU, TUIIEKTPUKHU, (DOTOIIEMEHT,
BEIIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHME BEIECTBA, Tra3, PAacTBOpP, PACTBOPUMOCTb,
KpUCTaJUTHYECKas peIIeTKa, CIIaBbl, (U3NIECKUE BETMUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMUYECKOE

IIPOCTPAHCTBO, IJIAaHETHI, 3B€3/1bl, COIHIIE.

buonorus: QorocuHTe3, IBIXaHWEe, OWochepa, DSKOCHUCTEMa, MHHEPAJbHBIE YAOOpEHHS,

MHKPO3JICMEHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadust: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMbIE,

TOIIMBO, BOJIHBIE PECYPCHI.

[InanupyemMsle pe3yJibTaThl 0CBOEHHS YU4eOHOT0 NMpeaMeTa

JIMYHOCTHBIE pe3yJabTaThbl

JIMYHOCTHBIE PE3yIbTaThl OCBOSHUS MPOTrPAMMbI OCHOBHOT'O 00ILEro 00pa30BaHusl JOCTUTAIOTCS
B X0JI¢ 00yu€eHUsI XMMHUH B €IUHCTBE YUEOHON U BOCIIUTATEIbHOMN AESITEIbHOCTH B COOTBETCTBUU

C TpaAUIIHOHHBIMHU pOCCHfICKPIMH COINMOKYJIBTYPHBIMHU U TYXOBHO-HPaBCTBECHHBIMU IICHHOCTSAMU,



NPUHSATHIMEH B OOINECTBE MpaBHJIAMH M HOPMAaMH TOBEACHUS M CIIOCOOCTBYIOT IpOIECCaM

CaMOIIO3HaHUs, CaMOPAa3BUTHUA U CONHUAIN3alluN 06yqa}ou1nxc51.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCSl PyKOBOACTBOBATHCS CUCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALNI U PACIIUPEHUE OIBITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM

YUCJIC B 4aCTH:

1)maTpMoTH4YeCKOro BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYyJIbTypPHOMY, HCTOPHUYECKOMY H HAyYHOMY
HACJICIUIO, TIOHMMAHUs 3HAYCHUs XUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIend 0 MepeaoBbIX JOCTIKEHUSIX U OTKPBITHUIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSAX 00 yCTpoiicTBe

MUpa U 00IIECTBA;

2)rpa:kIaHCKOr0 BOCIUTAHUSA:

IIPEACTABIICHUS O COLMAJIBHBIX HOPMaXxX U IIPaBUJIaX MEKIIMYHOCTHBIX OTHOILIEHUMN B KOJUIEKTHUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIEI0BATENbCKOM,
TBOPYECKON W JPYrux BUIAX JACSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM
JESATETLHOCTH TPU BBIMOJTHEHUN YUYEOHBIX, IMO3HABATEIBHBIX 3a7a4, BBITIOJHEHUH XHUMHYECKUX
9KCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHWS K B3aMMOIMOHMMAHHUIO U
B3aMIMOIIOMOIIIM B TIpollecce€ ATOW y4eOHOW MeATeIhbHOCTH, TOTOBHOCTH OIICHHBATH CBOE
MOBEJICHUE U MOCTYIIKM CBOMX TOBAPUIIEH C MO3ULIMH HPABCTBEHHBIX U TPABOBBIX HOPM C yUETOM

0CO3HAaHMUS MOCIEICTBUMN MMOCTYIIKOB;

3)LIeHHOCTH HAYYHOTI'0 TO3HAHMA:

MHUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE W XMMHUYECKON peaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOLIME OCHOBY JUISI IOHMMaHUSl CYyIIHOCTU
HAay4YHOU KapTHHBI MHPA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IBI,
B3aMMOCBSA3SIX 4YellOBEKa C TMPUPOAHOM Cpefod, O poJu XUMHM B TIO3HAHMM JTHX

3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HANpPaBJICHHBIE HA TIOJYYEHHE HOBBIX 3HAHUM 10 XHUMMWH,
HEOoOXoAuMBIE UIsI OOBSICHEHHS HAOMI0IaeMbIX IIPOIIECCOB W SIBJICHUH, IO3HABATEILHOM,

I/IH(l)OpMaHPIOHHOﬁ M YUTATEIbCKOU KYJbTYPbI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIIHLHOM pa6OTI>I



C y4eOHBIMM TEKCTaMH, CIPAaBOYHON JUTEPATypOM, NOCTYIMHBIMH TEXHHYECKUMH CpPEICTBAMU

UH(POPMALIMOHHBIX TEXHOJIOTHA;

uHTEepec K OOyYeHHIO M TIO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW W HMCCIIEIOBATEIBCKOW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY

HAITPpaBJICHHOCTHU U YPOBH: O6y‘{eHI/I${ B L[aaneﬁmeM;

4)popMupPOBaAHMSA KYJIBTYPHI 310POBbS:

0CO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha
30pOBBII  00pa3 JKM3HM, OCO3HAHHWE TIOCIEJACTBUA U HENPHUATHE BPEIHBIX MPUBBIUEK
(ynmorpebsieHusi aJKorojisi, HApKOTHUKOB, KYypEHHUs), HEOOXOJWMOCTH COOJIIOJEHHUS TMpPaBUI

0€e30IacHOCTH npu O6paH_ICHI/II/I C XUMHMYCCKHMMHU BCIICCTBAMU B 6LITy n peaHLHOﬁ JKHU3HH,

5)TpynoBoro BocnuTaHus:

UHTEpEC K MPAaKTUYECKOMY M3yUeHHIO Npodeccuil 1 Tpya pa3IMyHOro poja, yBaKEHUE K TPy Iy
U pe3yJibTaTaM TPYAOBOH ACSITEIBHOCTH, B TOM YHUCJIE Ha OCHOBE NPUMEHEHUS IPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIH BBIOOP WHIMBHIYaTbHONW TPACKTOPUHU MPOJOIDKCHHS
00pa3oBaHUsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCIentHOM MpoeCcCHOHAIBHON NEATeTbHOCTH W Pa3BUTHSA

HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCUOHATILHOU Cpelie;

6)3K0J10r14eCKOr0 BOCIIUTAHUSA:

IKOJIOTHYECKH TEIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY KH3HU Ha 3eMIie, OCHOBE
€€ CyLIeCTBOBaHHUS, I[OHMMAaHUE IIEHHOCTH 3/J0pOBOT0 M 0Oe3omacHOro oOpas3a JKU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE 1IEHHOCTH COOIOICHUS TPaBUl O€30MacHOTO MOBEACHHS IPU paboTe ¢ BEIIECTBAMU,

a TaK)Ke B CUTYaLMSAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJEH;

CHOCOOHOCTH NPUMEHATh 3HAHUs, NOJIy4daeMble NPU HM3YYEHUU XMMHH, U1 pELICHUs 3ajad,
CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJHOW CpENoM, s NOBBILIEHHWS YPOBHS JKOJIOTMYECKOU
KYJITYpBI, OCO3HaHMS INI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTed MX pelieHHs
MOCPEACTBOM METOJI0B XMMMH, FKOJIOIMUECKOI0 MBIIUICHUS, YMEHHUS PyKOBOJICTBOBAaTLCS UM B

HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ U COIUATbHOM IIPpaKTHUKE.

MeTtanpeamMeTHblie pe3yabTaThbl



B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIICISIOT 3HAYMMBIE JJIsT  (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (akT, CUCTEMA,
MPOIECC, IKCIEPUMEHT U JIp.), KOTOPHIE HCIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATHX MPeIMeTOB (OPMUPOBATH MPEACTABICHUE O
[EJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHHUBEpCAJIbHbIE yueOHBbIC NEUCTBUS (IMO3HaBaTEIbHBIC,
KOMMYHHMKATHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaioT (OPMHUPOBAHHE TOTOBHOCTHU K

CaMOCTOATCIILHOMY IJIAHUPOBAHUIO U OCYIIICCTBJICHUIO yqe6H01‘/'1 ACATCIIbHOCTH.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIe el CTBHUS

Ba3zoBrble JJornueckue neicTBuA:

YMEHHS HMCIIONB30BAaTh IPUEMBI JIOTMYECKOIO MBIIUICHHUS NP OCBOCHMM 3HAHWN: PacKpbIBATH
CMBICII XUMHUYECKUX TMOHSATHHA (BBIIENATH MX XapakTepHble MpPU3HAKH, YCTAHABIMBATH
B3aMMOCBSI3b C JIPYTHMHU TOHSATUSIMH), WCIOJb30BATh MOHATHUS AN OOBSICHEHUS OTACIbHBIX
(akTOB U SIBICHUN, BBIOMPATh OCHOBAHUS U KPUTEPHUH JJIs1 KIacCU(PUKAIIMN XMMHUECKHUX BEILECTB
U XMMHYECKHX peaKlUil, yCTaHABIUBaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMH
U3yUYeHUsI, CTPOUThH JIOTUYECKHE DPACCYXKACHUS (MHAYKTUBHBIC, NEIyKTHUBHBIC, [0 AHAJIOTUH),

JA€JIaTh BBIBOABI U 3aKJIFOUYCHUS,

yMEHHE NPUMEHATh B IMpolEecce IO3HaHHWs NOHATHUA (MPEAMETHbIE M MeTanpeaMeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUHU, MPeoOpa3oBBIBATh IIHPOKO
IPUMEHSEMBIE B XUMHM MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHAYecKas (GopMyla M YpaBHEHHE XHMHUYECKOH peakuud — TpH pPEUICHHH Yy4eOHO-
MO3HABATENIBHBIX 33/1a4, C YYETOM JTHUX MOJEIBHBIX MPEJICTABICHUNA BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBSI3U U

IMPOTHUBOPECYMA B U3YYACMBIX ITPOLECCAX U SABJICHUAX.

Ba3zoBrbIe ucciaenoBareJaLCKHue AeliCTBHA:

YMCHHUEC HUCIIOJb30BATh IMMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA, 4 TAKKC B
Ka4dye€CTBE OCHOBBI AJIA (bOpMI/IpOBaHI/IH THIIOTE3BI IO MPOBEPKE NMPAaBUIIBHOCTH BBICKA3bBIBACMBIX

CYXKIECHUN;

npuoOpeTeHne OMbITa MO IJIAaHUPOBAaHUIO, OpraHM3allMM M TMPOBEACHUIO YUYECHHUYECKHX

IKCMEPUMEHTOB, YMEHUE HAOIIOIATh 32 X0JA0M IpOIlecca, CAaMOCTOSTEILHO MMPOTHO3UPOBATH €T0



pe3ynbTat, (GopmynupoBaTh 000OIIEHHS M BBIBOABI MO Pe3yJibTaTaM MPOBEICHHOTO OIIbITA,

HCCICO0OBaHUA, COCTABIATH OTUCT O HpOHeHaHHOﬁ pa60Te.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U
¢dopM mpeacTaBieHuUs, MOIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-TIOMYJIApHAs JUTEpaTypa
XUMHUYECKOI0 COJIEpKaHusl, CIPABOYHbIE OCOOUs, peECypChbl UHTEPHETA), KpUTUYECKU OLIEHHUBATh

MPOTHUBOPEUHUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE NPUMEHATh Pa3IHMYHBble METOJAbI W 3alpOChl NMPHU IMOHCKE U 0TOOpe MHpOpMAIUU H
COOTBCTCTBYIOIIMX JaHHBIX, HCO6XOI[I/IMBIX JJIs1 BBIITOJIHCHU AL y‘~I€6HBIX U IMO3HABATCJIBbHBIX 3a1a4
OTIPENICTICHHOTO THUIIa, MPUOOPETEHHE OMbITa B OOJACTH HCIOJIL30BaHMS WH()OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO UCIIOJIB30BAHUS Pa3IMYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMY NpeACcTaBICHUS
HH(i)OpMElHI/IPI U WIIOCTPHUPOBATH PCHIACMBIC 3aJa4X HCECIOXHBIMHU CXCMAaMH, AUarpaMMamMi,

npyrumu popmamu rpauKu ¥ X KOMOUHAIIUSAMU;

YMEHHE MHCIONb30BaTh M aHAIM3UPOBAaTh B IIpolecce Yy4eOHOW M HCCIIeIOBATENbCKOM
NEeSITeTLHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CETBCKOT0 X03HCTBA U TPAHCIIOPTA

Ha COCTOSTHHE OKpY>Karolle MpUPOJHOM Cpeibl.

KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1efiCTBHUS:

YMEHHUS 33J1aBaTh BOMPOCH! (B XOJie nuajgora M (WiIM) AUCKYCCHH) IO CYIIECTBY O00CYXKIaeMOit

TCMBI, (I)OpMyJII/IPOBaTI: CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHU A HpGIIHO)KCHHOﬁ 3aJa4u,

YMEHUSI TPECTABIATh HOIyYEHHbIE Pe3yJIbTaThl IMO3HABATEIHFHON AEATEIBHOCTH B YCTHBIX U
NHCBMEHHBIX ~TEKCTaX; JeNlaTh IPE3CHTAlUI0 pEe3yJbTaTOB BBHIMOJHEHUS XUMHYECKOTO
JKCIIepUMeHTa (Ja00paTOPHOTO OMbITa, J1A0OPATOPHOW pPAabOTHI MO HCCIEIOBAaHHIO CBOWMCTB

BEIIIECTB, Y4eOHOTO MTPOCKTA);

YMEHHUsI Y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOH I103HABaTEIbHOM WU
UCCIIEIOBATENILCKONW JIEATENIbHOCTU TPH PEIICHUH BO3HHUKAIOMIMX IMPOOJEeM Ha OCHOBE yYeTa
OoOLIMX MHTEPECOB M COIJIACOBaHMS NO3UIMHM (00CyX aeHHsS, OOMEH MHEHMSMH, MO3TOBBIE
IITypMBbl, KOOPAMHAIMS COBMECTHBIX IEHCTBUM, ONpe/eNeHue KPUTEPUEB M0 OLIEHKE KauecTBa

BBITIOJIHEHHOHN paboTHI U 1p.).



PeryisiTuBHBIC YHHBepCaJbHbIe y4eOHbIe eiiCTBUA:

YMEHHE CaMOCTOSITEIbHO OINPEAENsATh IeNu AeATEeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBISTH,
KOHTPOJHMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENIbHOCTb, BBIOMPATH
Hanboee 3P PEKTUBHBIC CITOCOOBI pEIICHHS YUSOHBIX U TTO3HABATEIBHBIX 3371a4, CAMOCTOSATEIHHO
COCTaBJISITh WJIM KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JICUCTBUI ITPU BHITIOJIHEHUH 3aITaHUI
C y4eTOM TOJy4YeHHs HOBBIX 3HAaHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
ONCHUBATH COOTBCTCTBUC ITOJYUCHHOTO pC3yJibTaTa 3asIBJICHHOU e, yMCHUC HUCIIOJIB30BaTh U

AHAJIUM3UPOBATh KOHTCKCTEI, IpEAJIara€MbI€ B YCIIOBUU SaHaHHﬁ.

IIpenmeTHbie pe3yabTaThl

B cocraBe mpeaMeTHBIX ~pe3yJbTaTOB 10 OCBOEHHUIO  00S3aTENILHOTO  COJEpXKaHMA,
YCTAaHOBJIEHHOTO JaHHOM (enepanpHON pabouel MporpaMMoOMN, BBIIEISAIOT: OCBOCHHBIE
0o0yyalomyMuUCsl HayyHbIe 3HAHUS, YMEHHUS M CIHOCOOBI JAEHCTBHI, crenupuueckue s
npeaMeTHOW oOnacTu «XHUMHA», BHUIBl AESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro

HWHTCPIIPpETALlNH, npeo6pa30BaHmo " IPUMCHCHUIO B PA3JIMYHBIX y‘le6HI>IX 1 HOBLBIX CUTYyallUsAX.

8-i1 ki1ace

K xonmy oOyuenus B 8-M KJiacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE OJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLTUXCS YMEHHIA:

e pacCKphIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHATHUHA: aTOM, MOJIEKYJa, XUMHUECKHI
AJIEMEHT, TIPOCTOE BEIIECTBO, CIOXHOE BEHIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHTENbHAs aTOMHAas M MOJICKYJSpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MAacCoOBast J0JIs1 XMMUYECKOTO 3JIEMEHTa
B COCAWHCHHWH, MOJIAPHBIA O0BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHUIATEIPHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas PeaKIus, KJacCuuKaIus
peaKkuuii: peakuu COeTMHEHUS, PeaKIMK Pa3NIoKEHUs, PEaKIUi 3aMelICHHsI, peaKIIun
oOMeHa, 3K30- ¥ SHJIOTEPMUYECKUE PEaKINU, TEIUIOBOH dPPEKT peakiuu, sSApo aToma,
AJICKTPOHHBIA CJIOW aToMma, aTOMHas OpOWTalb, pagdyC aToMa, XUMHUYECKas CBS3b,
MOJISIpPHAsl M HETIOJISIPHAsT KOBaJCHTHAsl CBsA3b, MOHHAsI CBSI3b, WOH, KATHOH, aHHMOH,
pacTBop, MaccoBas A0 BellecTBa (MPOICHTHAsI KOHILIEHTPAIIKs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUUYECKUX TMOHATUA W TPUMEHSTh 3TH

MTOHATUSA IIPU ONMCAHUY BELIECTB U UX NPEBPALICHUN;



UCIOJIb30BaTh XMMMYECKYI0 CHUMBOJIMKY [UIsl COCTaBi€HHUS (OpMyJ BELIECTB H
YPaBHEHUN XUMHYECKHUX PEAKIUN;

OTIpEeNATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OHHAPHBIX COEIUHEHUSX, CTETCHb
OKHCIJICHUSI DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHHAIC)KHOCTh BEIIECTB K
OTIPENICJICHHOMY KJIacCy COCOUHEHWH 1o QopMysnaM, BHJ XHUMHUYECKOH CBS3H
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbicn [lepuoamueckoro 3akona JI.MI. MenpaeneeBa: JeMOHCTPHPOBATh
MIOHMMAHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nosnioxkeHus B [lepuoguueckoil cucteme, 3aKOHOB COXPAaHEHMsSI MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraipo;

OMKCHIBATH W XapakTepu3oBaTh Tabmuunyio ¢opmy [lepumoguueckoid cucTEMBI
XUMHYECKHUX DJIEMEHTOB: pa3iNyaTh TMOHATHS «TJaBHas moArpymma (A-rpymnma)» u
«mmoboyHas noarpynma (b-rpymma)», Manble W OOJBIIME TEPUOIBI, COOTHOCHTH
0003HaUeHUs, KOTOpble nMetoTcs B Tabnuue «[lepuoanueckas cucremMa XUMHUYECKUX
sanementoB J[.M. MenzaeneeBa» C YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHAYECKHX JJIEMEHTOB (COCTaB M 3apsaj sapa, oOIllee YHUCIO 3JIEKTPOHOB U
pacnpeeNneHre ux Mno 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMHUECKHE DJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIy M COCTAaBYy YYacTBYIOUIMX B PEAaKIUU BELIECTB, MO TETJIOBOMY
abdexty);

XapaKTepu30BaTh (OMHCHIBATH) OOIINE XMUMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIacCOB, TOATBEp)KJas ONHCAaHWE NpPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

MPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBUSX;
BBIUMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOI0 3JIEMEHTa 1Mo (popMyJsie COeTUHEHHsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOIUTH PACUETHI M0 YPABHEHUIO XMMHUECKON pPeaKIlnu;

MPUMEHSATh OCHOBHBIE OIEPAllMU MBICIUTEIBHOU ACSITENBbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNEe, CUCTEMATHU3aINI0, KIacCU()UKALUIO, BBISIBICHUE MPUYMHHO-
CIIEICTBEHHBIX CBSA3€H — Al M3Y4YEHHs] CBOICTB BEIIECTB UM XMMHUYECKHX pEaKIui,
€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETTUPOBAHUE,
AKCIIEPUMEHT (peaabHbIA U MBICJICHHBIN ),

CleloBaTh IpaBWJIaM [OJIb30BAHHUSA XMMMUYECKOHM TMOCYyIoil u  J1abopaTOpHBIM

o0opy/0BaHUEM, a TaKKe MpaBuiaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHUU C



HHCTPYKIUAMH 110 BBIITIOJTHCHUIO J'[a60paT0pHBIX XUMHUYCCKUX OIIBITOB 10 ITOJTYYCHUIO
U cOOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOIOPOJA M KHCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB C OMPEICICHHOW MacCOBOM JI0JICH paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBAThH
U IIPOBOJUTH XUMHUUYECKHUE 3KCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEIOYEH U

KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, peHondTanenH, METUIOpaHXK | JIp.).
9-ii knacc

K xoHnmy oOydenuss B 9-M KJjacce MpeIMETHBIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE OJDKHEI

OTpaXkaTb C(HOPMUPOBAHHOCTH y OOYHAIOLIUXCS YMEHHIA:

e pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHSATHUN: XUMHUYECKUNU HIEMEHT, aToM,
MOJIEKyJla, UOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTETNCHb OKHUCICHHUS, XUMUYECKas pPEakius, XUMUYecKas
CBsI3b, TEIIOBOW A(h(EKT peakiuu, MOJb, MOJSPHBIN 00BEM, pacTBOP, ICKTPOJIHTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJIUTHYECKAST JTUCCOIMAIUS, PEaKIMH HOHHOTO OOMeEHa,
KaTajau3aTop, XMMHYECKOE paBHOBecHe, OOpaTHUMble U HEOOpaTUMbIE peakluHu,
OKHUCIIUTETbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIMHU,  OKUCIHUTEIb,  BOCCTAHOBHTEID,
OKHUCIICHHE W BOCCTAaHOBIICHHE, AJUIOTPOMHs, aM(POTEPHOCTh, XHMHUYECKas CBS3b
(koBajieHTHAsl, HMOHHAs, METAJUIMUECKas), KPUCTAJUTMUECKash peIIeTKa, KOpPpO3Hs
METaJJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOM peakluu, MpeleiabHO IOIyCcTUMas
koHneHTpauus [1JIK Benectna;

e JIIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHH U MPUMEHSTH 3TU
MOHSTHUS MIPU OTIMCAHUU BEIIECTB U UX MPEBPALICHUN;

e HCIIOJIb30BAaTh XUMHUYECKYID CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYJ BEIIECTB U
YPaBHEHU XUMHYECKHUX PEAKIUI;

e OIpEAeNsTh BAJICHTHOCTh U CTENIEHh OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COSIMHEHHSIX
pa3IMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K ONPEACIIEHHOMY  KJaccy
CoeMMHEHU 10 ¢dopMysaM, BHJ XHMHUYECKOW CBSI3M (KOBaJCHTHAs, WOHHAs,
MeTaJJInyeckasi) B HEOPraHMYECKHX COEOUHEHMSX, 3aps] HOHAa MO0 XMMHYECKOM
dbopMyIe, xapakTep cpedbl B BOAHBIX PacTBOpax HEOPTaHWYECKUX COCTUHEHHM, THII
KPUCTAJUTMYECKOUN pelIeTKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMbich [lepuoanueckoro 3akona [[.11. MenaeneeBa u 1IeMOHCTPUPOBATH €70
MOHMMAaHME: OIMUCHIBATh M XapakTepus3oBaTh TabmuuHyio ¢opmy I[lepuoanueckoit
CUCTeMbl XHMHUYECKUX SJEMEHTOB: pa3jinuaTh MOHATUSA «TJaBHas mnoarpynma (A-

rpynna)» u «mobounas mnoarpynna (b-rpynma)», manbie W OoNbIINME TMEPHOMIDI,



COOTHOCHUTH 0003HAYECHHUSI, KOTOPHIE UMEIOTCS B IEPUOINIECKOM TabJINIIE, C YNCTOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB | 3apsj sapa,
o0I11ee YUCIIO 3JEKTPOHOB M PACHPECICHNUE UX IO JEKTPOHHBIM CIOSM), OOBSICHSTh
o0mIre 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB M WX COCIUHEHUH B
Mpeeiax MajbIX IEPUOIOB U TTIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMHUCCKHE
peakuuu (IO YMCIY M COCTAaBY YYacTBYIOUIMX B PEAKIUU BELIECTB, MO TETIOBOMY
3¢ (deKTy, Mo N3MEHEHUIO CTETICHEeW OKUCICHHUSI XUMHUYECKHIX JJIEMEHTOB);
XapakTepu3oBaTh (ONMHCHIBATH) OOMME W cHenu(puyecKkrne XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOXKHBIX BEIIECTB, MMOJATBEPKIasi ONMCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON AUCCOLUMALIMN KHUCIIOT, IEJI0YEH U COJIEH,
TIOJTHBIE ¥ COKPAILIEHHBIE YPABHEHMsI PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS PEAKIINH,
MOATBEPKIAIONINX CYIIECTBOBAHME TIE€HETUYECKOW CBSI3M MEXIY BEIIECTBAMH
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTABJICHHS JIEKTPOHHOTO OalaHca dTUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKaHUS XUMUYECKHUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBHUAX;

BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJTII0 XUMHUYECKOT0 3JIEMEHTa 10 (popMysie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKInu;

coOmomaTh TpaBWiIa TOJB30BAHUA XHUMHYECKOH TMOCyJoH ©  J1abopaTOpHBIM
o0opy/sOBaHHEM, a TakXKe MpaBHia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBIMIOTHEHHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOIYYCHHIO
1 cCOOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAUTH PEAKIMHU, MOATBEPKIAIOIINE KAaY€CTBEHHBIM COCTAB Pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM MYyTeM XJIOpWUA-, OpoMuIa-, HUOAMI-, KapOoHaT-, docdar-,
CWIHKAT-, Cylb(haT-, TUAPOKCUA-UOHBI, KATHOHBI AMMOHHUS W HOHBI H3YYCHHBIX
METAJUJIOB, MPUCYTCTBYIOIINE B BOJAHBIX paCTBOPAX HEOPTAaHMYECKUX BEIICCTB;
MIPUMEHSTh OCHOBHBIE OIEPAIMU MBICIUTEIBHON NEITEIbHOCTH — aHAJIU3 W CUHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTHU3AIMI0, BBIIBICHUE MPUUHMHHO-CICICTBEHHBIX
CBSI3€M — I U3YYEHHUs] CBOMCTB BEIIECTB U XUMHYECKUX PEAKLHM, €CTECTBEHHO-
Hay4HbIC METOIbI TO3HAHUS — HAOJII0/IEHNE, U3MEPEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT

(peanbHBIN U MBICTICHHBIH ).



TeMaTquCKoeﬂﬂaHHPOBaHHe

8-ii ki1ace
KoanuyectBo 4yacos DJICKTPOHHBIE
Ne | HammenoBaHue
(uudgposbIe)
n/ | pasienoB M TeM| Beer |Kourposbhsl | [pakTHueckn 06pasoBaTebHbIE
I | TPOrpaMMbI 0 e pa6oThbI e paboThI pecypebr

Pasnea 1.1lepeoHayanbHble XMMHYECKHE TIOHATHS

Xumusi — BakHast

o0acThb bubmmoreka ®I'MC «Mos

€CTECTBO3HAHUSA U mKkoga» — lesson.academy-
t PAKTHYECKON ° ’ content.myschool.edu.ru/04/

JIEATENBHOCTH 08

YeJIoBeKa

BemecrBa n Xumusa, 8 kiacc, ®I'AOY
1.2 | xuMnueckue 15 1 JAIIO «Axanemust

peakuuu Munnpocsemenus Poccuny»
Utoro no pazneny 20

Pasjen 2. BaxkHeiilune npeacTaBuTe/ M HeOPraHMYeCKUX BelleCTB

2.1

Bo3znyx.
Kucnopon.
[Tonsitue 00

OKCHaax

ONEKTPOHHBIN

0o0pa3oBaTeNbHBIA  pecypc
«JlomaniHnue 3aJJaHHUSL.
OcHoBHOE oOmree

oOpa3oBanue. Xumus», 8-9
knacc, AO «M3aaTenbsCcTBO

"IIpocBenienue»




Bonopona. [lonarue Tpenaxep «O6nako
22|00 kucmorax u|8 3HaHui». XuUMHUd. 8 Kiacc,
COJISIX 000 «®Puzukon JIad»
Boma. PactBoOpsl.
2.3 | [lonstue 005 1
OCHOBAHUSX
OcHOBHBIE KJIACCHI
2.4 | neopranmueckux |11 1
COCIMHEHUN
Utoro no pazneny 30

Pasznen 3. Illepuoguyeckmii 3axkon u Ilepuoguyeckasi cucreMa XMMHYECKHX 3J1€MEHTOB

J.A. Menaeneena.

Crtpoenue

BOCCTAHOBUTE/IBHBIC PCAKINHU

aTOMOB.

XuMuueckas

cBA3b. OKHCIUTEIBLHO-

3.1

Ilepronnueckuii
3aKOH u
[Iepnonnueckas
cucreMa
XUMHYECKHUX
snementoB  JI.W.
Menneneesna.

CrpoeHune aToMOB

3.2

Xumuueckas
CBSI3b.
OKHCIUTEIIBHO-
BOCCTaHOBUTEIBH

bIC pPEAKINHI

Hroro no pasneny

15

[ToBTOpEHME

OBIIIEE
KOJIMYECTBO

68 3




YACOB I10

[TPOI'PAMME

9-it knacc

KoimyecTBo yacos DJIEeKTPOHHbIE

Ne | HaumeHoBaHue
(undgposbie)

n/ | pasiesoB M TeM|Beer | Kontposbhbl | [IpakTHueckn
o0pa3oBaTe/ibHbIE

| pOrpaMMBl 0 e padoThI e padoThI
pecypcsbl

Pa3pnen 1.BemecTBo U XUMHYECKHE PeAKIIHA

[ToBTOpEHUE u
bubmuorexka ®I'MIC «Mos
yriayoneHue
mkoja» — lesson.academy-
1.1 |3HaHU OCHOBHBIX |5 1
content.myschool.edu.ru/04/
pasnenoB kKypca 8
09
KJlacca
OcHoBHbIE
Xumusa, 9 kmacc, ®PI'AOY
3aKOHOMEPHOCTHU
1.2 4 JI1O «AxameMus
XUMHUYECKHUX
Munnpocseuienus Poccum»
peaxkuun
DNEKTPOHHBIN
DJIEKTPOJIUTHYECK o0pasoBaTenbHBIE  pecypc
as  JUCCOLMalUs. «JlomaiHue 3a/1aHMUsL.
1.3 | Xumuueckue 8 1 1 OcHoBHOE obriee
peakuuu B oOpa3oBanue. Xumus», 8-9
pacTtBopax kinacc, AO «M3paTenbCcTBO
"IIpocBemenue"»
Uroro no pazgeny 17

Pa3gea 2.HeMeTa/JIBI M UX COCIUHEHUSA




O61as

XapaKTepUCTHKA Tpenaxep «0O6mnako
2.1 | xuMHYECKHX 4 3HaHui». XuMua. 9 Kiacc,
anemeHToB VIIIA- 000 «Duznkon Jlad»
rpynnsl. ['anorenst
Oo6mas
XapaKTEPUCTHKA
XUMHUYECKHUX
2.2 6
sleMeHTOB  VIA-
rpynnsl. Cepa u ee
COEIMHEHMUS
Oo6mias
XapaKTepUCTHKA
XAMUYECKHUX
2.3 |pnementoB  VA-|7
IPYIIIIBL. A3or,
dochop wm mx
COEIMHEHMUS
Oo6mias
XapaKTepUCTHKA
XAMUYECKHUX
2.4 |snementoB IVA-|8
IpyHIsl.  YIiepoa
U KPEMHHH U UX
COEIMHEHMUS
Htoro no pazneny 25

Pa3zgen 3. MeTaajabl M HX COeIUHEHUS

OO0wme CcBOWCTBA

3.1 4
METAJIOB
Baxxneiinme

3.2 |meraiel U ux |16

COCOAUMHECHUA




Htoro no pazneny

20

Paszpnen 4. Xumus u oxkp

yKawmas cpeaa

BemecTBa "
4.1 | maTepuansl B|3

KHM3HH YeJIOBEeKa
Htoro no pazneny 3
[ToBTOpeHME 3
OBIIEE
KOJIMYECTBO

68 4

YACOB 110

ITPOIT'PAMME




