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IlosicHUTEIBLHAA 3AITUCKA

Pabouas mporpaMMa Mo XMMHH HAa YPOBEHb OCHOBHOTO 00IIero oOpa3zoBaHUs IS
obyuaroruxcs 8—9-x kimaccoB MKOVY «Kukepunckas COILl» pazpaboTaHa B COOTBETCTBUH C

TpeOOBaAHUSMU:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B
Poccuiickoit denepanmny;

. npukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O0 yTBepkIeHUN
(denepaabHOrO TOCYAApCTBEHHOTO 00pa30oBATENbHOTO CTAaHAAPTa OCHOBHOTO
o011ero 0Opa3oBaHuUs»;

. npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepKIeHUH
GbenepanbHOI 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00ILEro 00pa3oBaHUs»;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepkaeHuu
[Topsinka opraHu3alMy M OCYLIECTBIIEHUS OOpa30BaTENIbHON [€ATEIbHOCTH IIO
OCHOBHBIM  001Ie00pa3oBaTeNbHBIM  IporpaMMaM —  00pa3oBaTeIbHbIM
nporpaMMaM HaydalbHOTO OOIEro, OCHOBHOTO OOIIErOo M CpeJHero oouero
00pa3zoBaHus»;

. Konnenmun npenoaaBanusi yaeOHOTO TIpeaAMeTa « XUMHUSI;

. Konnenuuu 3Koioruyeckoro oOpa3oBaHUs B CHCTEME OOLIEro
o0pa3oBaHuS;

. CII 2.4.3648-20 «CaHuTapHO->ITUIEMHUOJIIOTHYECKHE TPEOOBaHUS K
OpraHM3alUsM BOCIHUTAaHUS U OOy4YeHHUs, OTAbIXa M O3[0pPOBJIICHUSA JEeTeH U
MOJIOZIEKU», YTBEPKIEHHBIX MOCTAaHOBJIEHUEM IJIABHOIO CAHUTAPHOIO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHnueckue HOpMAaTUBBI U TPeOOBAHUS K
oOecrnieyeHnIo 6€30MacHOCTH U (WIK) O€3BPEIHOCTHU AJIs YeTIOBEKa (PaKTOPOB Cpebl
oOWTaHUSA», YTBEP)KICHHBIX MOCTAHOBJIEHHEM TJIaBHOTO CAHUTAPHOIO Bpaya OT
28.01.2021 Ne 2;

. benepanbHOi pabodel mHporpaMMbl MO  Y4eOHOMY HpPEAMETY

«XUMHUSY.

PaGouas mporpamma opueHTHUPOBaHA Ha IIeJIeBbIe IPHOPUTETHI, CHOPMYIUPOBAHHBIC B
(benepanbHON pabouelt mporpaMMe BOCIIUTaHUS U B paboueit mporpamme Boctiutanuss MKOY

«Kukepunckass COI».



[Tporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsl COCTaBJICHA Ha
OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTeIbHON IMPOrpamMMbl
OCHOBHOTO 00mero oOpasoBanwus, npeacraBieHHbx B PI'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeil mporpaMmbl BOCHUTAHHS M C yYETOM KOHIICIIIUU TPETOdaBAHS

y4eOHOr0 npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[IporpamMMa Mo XMMHU JaeT MPEACTaBICHUE O IENsIX, OOIIel cTpaTerud o0ydeHus,
BOCIUTAHMSI U Pa3BUTUA OOYy4aIOUIMXCS CPEACTBAMH y4eOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE TPEIMETHOE COJIEpIKAaHUE, ITPelycCMaTpUBAET paclpe/IesieHHe ero 1o KjiaccaM U
CTPYKTYPUPOBAaHME IO pa3jieliaM U TeMaM T[pOrpaMMbl MO XUMHHU, OIpPEACIAeT
KOJIMYECTBEHHbIE UM KAUYECTBCHHBIC XapPaKTEPUCTUKH COJEPKAHUS, PEKOMEHIYEMYIO
MOCIIEOBATEIBHOCTh U3YYCHHSI XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, TIOTUKU Y4eOHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH 00y4JaroIInXCs, ONpeaeseT
BO3MOXXHOCTH TpEAMETa IS pealn3aluyd TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHONW MPOTPaMMBI Ha YPOBHE OCHOBHOTO 0Ommiero oOpa3oBaHUs, a TaKkxke
TpeOOBaHUN K pe3yibraraM OOYYCHHS XMMHU Ha YpPOBHE IEJNed HM3ydeHHUs IpeaMera U
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM JIEATEIBHOCTH OOYYalOIIerocsi MO OCBOCHUIO

yqeGHoro COACPIKAHUAA.

3HaHUE XUMHHU CITY>KUT OCHOBOM AJ1s1 (pOPMHUPOBAHUS MUPOBO33pEHUS 00yUaroIerocs,
€ro MpeCTaBICHUH 0 MaTepUAILHOM €IMHCTBE MUpPA, BAXKHYIO POJIb UTPAIOT (POpMUpYEMbIE
XUMHEH Mpe/iCcTaBiIeHUs] O B3aUMOIPEBPAILEHUSAX SHEPTUUM M 00 SBONIOIMM BELIECTB B
MPUPOJIE, O MYTAX PELIEHUs INI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPDbEBOI, DHEPreTMYeCKOM, MHIIEBOM W SKOJIOTMYECKOH Oe30macHoCTH, mpolieM

3ApPaBOOXPaHCHUA.

N3ydenue xumuu:

. CIOCOOCTBYET pealn3aliii BO3MOXXHOCTEH [UIsl CaMOpasBUTHS U
bopMHUpPOBaHUS KYJIbTYPBI TUYHOCTH, €€ 001Iel 1 GYHKIIMOHATBFHON TPaMOTHOCTH;
. BHOCUT BKJaJ B (OpMUpOBaHWE MBIIUICHUS W TBOPUYECKHUX
CIIOCOOHOCTEH  OOydYaroluxcs, HaBBIKOB HX  CAMOCTOATEIbHOW  yueOHOU
JESTENIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEeI0BATEIbCKIX YMEHUN, HEOOXOAMMBIX

KaK B [IOBCEJHEBHOM U3HU, TaK U B IPOPECCHOHAIBHON 1eATeIbHOCTH;



. 3HaKOMHUT CO CHeNH(PHUKOH HAyYHOTO MBIIUICHHUS, 3aKJaJbIBacT
OCHOBBI IIEJIOCTHOTO B3IUIsAJa HA EIUHCTBO MPHUPOJBI W YEIOBEKA, SBISCTCS
OTBCTCTBECHHBIM 3JTallOM B (bOpMI/IpOBaHI/II/I CCTGCTBCHHO-HayIIHOfI IrpaMOTHOCTHU
00yJaromuxcs;

. CIocoOCTBYeT  (OPMHUPOBAHUIO  IICHHOCTHOTO  OTHOIIGHHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K MPHUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B

IKOJIOTHYECKOE 00pa30BaHNE 00yUJAIOITUXCS.

JlanHble HampaBiieHUs B 00y4eHUH XUMUU 00eCIIeUnBarOTCs crieu(UKON coep KkaHus
y4eOHOro TMpeaMeTra, KOTOPBIH SBISIETCS IMEJarormyeckd aJalTHPOBAHHBIM OTPAKEHUEM

0a30BO HAYKW XUMHUU Ha OTIPEJICIICHHOM 3Talle €€ Pa3BUTHS.

Kpr XUMHHU Ha YPOBHC OCHOBHOI'O 06].[.[61"0 06paSOBaHI/I$I OpPUCHTHUPOBAH HAa OCBOCHHUC
O6yT-IaIOIHI/IMI/IC$I CHUCTCMBbI IICPBOHAYAJIbHBIX IMOHATHUH XHUMHUHU, OCHOB HGOpFaHH‘ICCKOﬁ XUMHNHU

1 HCKOTOPBIX OTACIBbHBIX SHAYUMBIX MMOHSATHH OpFaHH‘IeCKOﬁ XHUMHU.

CprKTypa COACPIKaHUA ITPOIrpaMMBbI 11O XUMHUHU C(i)OpMI/IpOBaHa Ha OCHOBC CUCTCMHOI'O
nmoaxoJa K €€ M3y4CHHIO. COI[ep)KaHI/Ie CKJIaAbIBACTCA M3 CHUCTCMBI MMOHATHUH O XMMHUYECKOM
QJICMCHTC M BCIHICCTBEC M CUCTCMbI MOHATUN O XUMHYECKOM peaKuuru. O06e 3TH CHCTEMBI
CTPYKTYPHO OPraHHU30BAaHBI IO MPUHIUITY MTOCICAOBATCIBHOTI'O Pa3BUTHUS 3HaHUM Ha OCHOBE

TECOPCTUICCKUX HpeI[CTaBJIeHI/Iﬁ Pa3sHOTO YPOBHH:

. ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

. [Tepuoanueckoro 3akona J[.11. MenzaeneeBa Kkak OCHOBHOI'O 3aKOHA
XHMHH;

. YYEHUS O CTPOEHUH aTOMa U XUMUYECKOU CBA3H;

. MPEACTABICHUN 00 AJIEKTPOJUTHUYECKON JTUCCOIMAIIMN BEIIECTB B
pacTBopax.

TeopeTquCKHe 3HaHUA pacCMaTpHUBAIOTCA HAa OCHOBC OSMIITMPUYCCKH ITOJTYUYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAIOTCA TIOCIACAOBATCIIBHO OT OJHOIO YPOBHA K JAPYyromy,
BBIIIOJIHAA (byHKHHH OOBSICHEHHS U MMPOTrHO3UPOBAHUA CBOfICTB, CTPOCHUSA U BO3MOXKHOCTEM

MPAKTUYICCKOI'0 MPUMCHCHHS U MMOJIYYCHHUA N3YUACMbIX BCIICCTB.



OcBoeHHEe MPOrpaMMbl M0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHIO MPEACTABICHUS O
XUMHUYECKON COCTaBIISAIONICH HAay4HOM KapTUHBI MHpA B JIOTHMKE €€ CUCTEMHOW MPUPOJBL,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HAaHHUIO M METOJIaM IO3HaHus B Hayke. M3ydeHue
XUMHUU TPOUCXOAUT C MPHUBJICUCHUEM 3HAHUW M3 paHEe U3YYCHHBIX Y4EOHBIX MPEIMETOB:

«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu n3yyeHnH XUMUH TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMUYECKON HAyKH
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOMN JESITeIbHOCTH YellOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3agadya y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUH CHCTEMBI XUMHUYECKHUX 3HAHUN — BaKHEUITUX (DAKTOB, MOHITHIA, 3aKOHOB U
TEOPETUYECKHX MOJIOKEHHH, TOCTYITHBIX 0000IIEHHI MHPOBO33PEHUIECKOTO XapaKTepa, I3bIKa
HayKH, B IPUOOIIEHUH K HAyYHBIM METO/IaM IMO3HAHUS IPU U3YUYEHUU BEIIECTB U XUMHUECKUX
peakuuii, B (OpPMUPOBAHMM U PA3BUTHUU IO3HABATEIIbHBIX YMEHHM M MX NPUMEHEHUU B
y4eOHO-TI03HABATEILHON M y4eOHO-HCCIeA0BaTEIbCKON NeATeIbHOCTH, OCBOCHHH TMPaBUI

0€e301macHOT0 0OpaIleHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

HpI/I HN3YUCHUH XUMUHN HAa YPOBHC OCHOBHOT'O O6IH€FO O6p330BaHI/IH BaXHOC 3HAYCHHUC

npuoOpenu Takue e, Kak:

. (dbopMHpOBaHHE HMHTEIJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CaMOCTOSATEIBHOMY HPUHATHIO PpEIIECHU,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSAM KHU3HU;

. HaIpaBICHHOCTh OOy4eHHMs Ha CHCTEMaTHYeCKOoe NpUOOIICHHE
o0yJaroImuxcst K CaMOCTOSTENIbHON I103HABaTEIbHON JESATEIbHOCTH, HAYyYHBIM
METOoaM MO3HaHUA, (OPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;

. o0ecrieueHne  YCIOBHUH,  CIIOCOOCTBYIOIIUX  MPHOOPETEHUIO
00y4aroImyUMUCs ONbITa pa3HOOOPa3HON EATENIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS,
KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), HMEIOIUX YHUBEPCAIbHOE
3Ha4YeHHE JUIsl pa3JIMYHbIX BUJIOB JI€ATEIbHOCTH;

. ¢dbopmupoBanue oOuiel (QyHKIHMOHAIBHON U €CTEeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIe YMEHHH OOBSCHATH U OLIEHUBATD SBJICHHS OKPYKAIOIIETO
MUpAa, UCHOJb3Ys 3HAHUS U OIBIT, MOJTY4YEHHbIE NTPH U3YUYEHUH XUMHUH, TIPUMEHSTh

UX MPH pElIeHUH MPOoOJIeM B OBCEITHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;



. ¢dopmMHupoBaHHE Yy OOYyYarOUIMXCS TyMaHUCTUYECKMX OTHOLICHMH,
NOHUMaHMs LIEHHOCTH XMMHUYECKHMX 3HAaHMHM JUIsi BBIPAOOTKM 3KOJIOTMYECKH
1esecoo0pa3Horo TMOBEACHUS B OBITY W TPYJOBOH JEATEIBHOCTH B IIEIAX
COXpPaHEHMUsI CBOETO 3/J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbI;

. pa3BUTHE MOTUBALMU K 00Y4YEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
U CAMOBOCHUTAHHIO HAa OCHOBE YCBOEHMs OOLICUENIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGWIS W HANpaBIEHHOCTH JAIbHEHIIEro

00y4eHwusl.

O011ee YUCII0 YacoB, OTBEACHHBIX JJISl U3YUEHHSI XUMUH Ha YPOBHE OCHOBHOT'O OOIIETO
obpa3zoBanusi, cocTaiseT 136 gacoB: B 8-M kitacce — 68 gacoB (2 9aca B HEZICI0), B 9-M Kitacce

— 68 yacoB (2 yaca B HEJICIIIO).

JUia  peanu3an  OporpamMMbl  HCIOJIB3YIOTCA ~ YYEOHUKM, JOMYIIEHHbIE K
HCIIOJNIB30BAHUIO IIPU  peaM3alMd  HMMEIOUIMX  TIOCYAAPCTBEHHYH)  aKKPEIUTALHUIO
0o0pa3oBaTeNbHBIX MPOrpaMM HauyaJbHOIO OOIEro, OCHOBHOIO OOIIEro, CpeiHero oo0Iero
0o0pa3oBaHMsl OpraHU3alUsIMM, OCYIIECTBISIIOIIMMU  00pa30BaTENbHYIO JESTEIbHOCTD,

npukazoM Musnnpocseuienus ot 21.09.2022 Ne 858:

. Xumus, 8 knacce/ 'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AO «M3parensctBo "lIpocBenienue»;

. Xumus, 9 knace/ I'abpuensia O.C., Octpoymos WU.I'., Cnankos C.A.,
AO «M3narensctBo "lIpocBemenne»;

° <...>.

DNeKTpoHHBbIE 00pa30BaTENIbHBIE PECYPCHI, JIOMYIICHHBIE K HCIOJIb30BAHUIO TIPH
peanu3aiy HUMEIOIIUX TOCYIAapPCTBEHHYIO aKKPEJAUTAI[MI0 O0O0pa30oBaTEIbHBIX MPOTPaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIET0, CpPeJHEro oOImero oO0pa3oBaHHs MPHKA30M

Munnpocsemienus ot 04.10.2023 Ne 738:

. Xumus, 8 wimace, ®I'AOY IO «Axanemus MwuHIpOCBEIEHUS
Poccuny;
. Xumus, 9 kmace, ®I'AOY JIIO «Akagemuss MuHIpOCBEIIEHUS

Poccumy;



. DONeKTpOHHBIN o0pa3zoBaTenbHBI pecypc «JloMamHue 3amaHus.
OcHoBHOe o0Omiee oOpazoBanue. Xumus», 8-9 kmacc, AO «M3gaTenbCTBO
"IIpocsenienue"»;

. Tpenaxep «O6nako 3Hanuit». Xumusa. 8 kmacc, OO0 «DPU3UKOH

JIabow;

Conepxxanue y4eOHOTro npeaMera

8-i KJ1ace

HepBOHa‘la.ﬂbHLIe XUMHN4YEeCKHUue NMMOHATHUA

[Ipenmer xumun. Ponb XMMHuM B )KU3HU Ye€lIOBEKa. XUMUS B CHCTEME HayK. Tena u
BemiecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosinue BeniecTB. [loHarue o

MeTOJaxX MO3HaHUs B XUMUHU. UMCThIE BEIeCTBA U CMECH. Crioco05b1 pa3saciICHUs cMeceH.

ATOMBI 1 MOJICKYJIBI. Xumuyeckue 3j1eMeHThl. CHMBOIBI XMMHYECKUX 3JIEMEHTOB.

HpOCTHe H CJIO0XHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IS[pHOG Y4YCHHC.

Xumunyeckass ¢opmyna. BajgeHTHOCTP aTOMOB XMMHMUYECKHUX D3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa BemiecTB. OTHocuTenbHass aromMHas Macca. OTHocHTenbHas

MOJICKYJIsSIpHAas Macca. MaccoBas 10711 XUMHYECKOIr'0 3JIEMEHTa B COEJUHEHMU.

KommuectBo BemectBa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIMYECTBA, MACChl U

YHUCJIa CTPYKTYPHBIX €IUHMUIL BemecTBa. PacueTsl mo popMyiiaMm XUMUUECKUX COSAMHEHUH.

dusnyeckue U XUMUYECKHE SBJICHUS. XUMHYECKasl peaklus U ee NMPU3HAKU. 3aKOH
COXpAaHEHHs Macchl BellecTB. XHUMHUYeckue ypaBHeHHs. Kiaccubukanus XUMHUYECKUX

peaKL{I/Iﬁ (COCI(I/IHCHI/ISI, Pa3JI0KCHUSA, 3aMCIUICHUA, O6MeHa).

XUMHUYECKHUI IKCIIEPUMEHT:

3HaKOMCTBO ¢ XUMUYECKOH MOCy 10, MpaBuiIaMu paboThl B 1a00paTopuu U MpueMamMu
oOpareHus: ¢ 1a00paTOPHBIM 000pyIOBaHHEM, U3yUEHUE U OMHMCaHUe (PU3MUECKUX CBOWUCTB
00pa310B HEOPraHMYECKUX BEIECTB, HaOMoAeHne Qu3ndyeckux (IJIaBjIeHHe BOCKA, TasHUE

TIbJIa, PACTUPAHUE caxapa B CTYIKE, KHUTIEHWE U KOHJICHCAIIHsI BOJIBI) U XUMHUYECKUX (TOpeHUE



CBEYM, MPOKATWBAHHE MEIHOW MPOBOJIOKH, B3aWMOJICHCTBHUE Mejla C KHUCJIOTOH) SIBJICHHM,
Ha0JII0/IeHNE U ONTMCaHUE TPU3HAKOB MIPOTEKAHUS XUMUUYECKUX peakIuii (pa3iokeHue caxapa,
B3alMO/JICICTBUE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pazioxeHue rugpokcua meau (1) mpu
HarpeBaHWM, B3aUMOJICHCTBUE *kene3a ¢ pacTBopoMm conu menu (1), mzydenue crmocoOoB
pasfesieHns CMeceil: ¢ NMOMOIIbI0 MarHuTa, (GUIbTPOBAaHUE, BBIAPUBAHHUE, AUCTUIUISILINS,
xpomatorpadusi, MpOBEJECHUE OYHCTKH TOBAPEHHOW COJM, HAONIOACHHE U OINHCaHUe
pe3yJIbTaTOB MIPOBEIEHUS OIBITA, UIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3/1aHUE

Mozeliel MOJIEeKyI (IapOCTEePKHEBBIX).

Ba:xxHelimmue NMpeaACTABUTEIN HEOPraHUYECCKUX BEIIECCTB

Boznyx — cmech razos. CoctaB Bozayxa. Kucnopoa — aeMeHT U IpoCcToe BEIIECTBO.
Haxoxpaenue kuciaopona B mpupone, (u3mueckue UM XUMHUYECKHE CBONCTBA (peakiuu
ropenus). Oxcunpl. Ilpumenenune kuciaopona. CnocoObl TNOJy4YyeHUS KUCIOpoJa B
nabopaTopuu U poMbInuIeHHOCTH. KpyroBopoT kuciopoza B mpupoje. O30H — aJutoTpoItHas

MoauUKaIUs KHCIOPOa.

TeroBoil 3¢ (dexkT XUMHUECKOW peaklnuu, TEPMOXUMHYECKHE YpaBHEHHS, HK30- H
9HIOTEPMHUUECKUE peakluU. TOIUIMBO: yrojib M MeTaH. 3arpsa3HEHUE BO3/yXa, YCHIICHHE

MApHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bomopox — sneMeHT M mpocToe BemiecTBo. HaxoIeHue Bojopoja B IPUPOJIE,

¢u3nyuecKkrne 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyyeHus. Kucnorsl u comu.

MounsipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue corcTBa BoAbl. Boxa kak pactBopurens. PactBopel. HaceinieHnusie u
HEHACBILIEHHbIE PacTBOPHL. PacTBOpHMOCTh BeliecTB B BoAE. MaccoBas [0Sl BEIIECTBA B
pacTBope. XuMuueckre cBorcTBa BoAbl. OcHOBaHUs. Poiib pacTBOPOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJibl B MPUPOJE. 3arpsA3HEHUE MPUPOAHBIX BoJ. OXpaHa M OYMCTKA

MPUPOJHBIX BOJI.

Knaccudukanms neopranndeckux coeauHeHnii. Oxcunpl. Knaccudukanys oKCHmaoB:
coneoOpasyomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) M  HECOJIeoOpasyIoLue.
Homenknarypa okcupoB. dusnyeckue M XUMUYECKHE CBoOMcTBa OKCUAOB. llomydenue

OKCHUIOB.



OcnoBanus. Knaccudukaruss OCHOBaHHWM: IIEIOYM W HEPACTBOPHMBIC OCHOBAHUS.
Howmenxknarypa ocHoBaHuil. PU3nyeckue M XMMUYECKHE CBOMCTBA OocHOBaHUM. [lonmydeHue

OCHOBaHUM.

Kucnorel. Knaccubukamus xucmor. Homenknarypa xucinoT. @Pusnyeckue u
XMMHYECKHE CBOMCTBA KuCHOT. Psan aktuBHoctn metamuioB H.H. bekerosa. Ilonyuenue

KHCIIOT.

Comu. Homenkinarypa coneit. Duznueckre 1 XuMudeckue cBoiicTBa coiieil. [lonyuenue

coJeit.

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COCJIMHECHUM.

XUMHUYEeCKUI IKCIIEPUMEHT:

KayeCTBEHHOE OMpE/CIICHUE COJCpXKaHUsS KHUCIOpOJa B BO3IyXe, IIOJYyYCHHE,
coOupaHue, pacrio3HaBaHUE U M3YYEHUE CBOMCTB KHCIOPO/a, HAOIIOCHNE B3aMMOACHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCJIOBHUSI BO3HHMKHOBEHHUSI U TpEKpalleHus ropeHus (Imoskapa),
O3HAaKOMJICHHE C 0Opa3llaMHh OKCHIIOB W OIMCAHHME WX CBOWCTB, IOJIydCHUE, COOMpaHUE,
pacro3HaBaHHE W HM3y4YCHHE CBOWCTB BOJOpOa (TOpeHHUE), B3aUMOJCHCTBHE BOJOpOJA C
okcuaoM Meau (l1) (BoO3MOKHO MCIONIB30BaHUE BHUJEOMATEPHANIOB), HAOIIOAEHHE 00pa3IOB
BEIIECTB KOJMYECTBOM | MOJIb, HMCCIeOBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IUYHON pacTBOPUMOCTBIO, IIPUTOTOBJIEHNE PACTBOPOB C ONpPEAEICHHON MaccoBOM moien
PacTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METalJaMHM (HAaTpUEM M KaJlbLIUEM)
(BO3MOHO HCIOJIb30BAaHUE BHUICOMATEPUAIIOB), HCCIIECIOBAHHE OOpPA3I[0OB HEOPTaHUUECKHUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOIEHNE N3MEHEHHsI OKPACKH MHIMKAaTOPOB B pacTBOpax
KHUCJIOT M LIeNoyel, u3ydeHue B3aumonedcTBus okcuaa menu (ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KHUCIOT C MeTajllaMH, peakUMid HeHTpanu3anuu, MOJydeHHE HepacTBOPHUMBIX
OCHOBAaHHH, BBITECHEHHE OJIHOTO MeTaula JpPYyTUM M3 pacTBOpa COJH, pELIeHHe

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «BaxaeHIe Kiraccel HEOPTraHNUYCCKUX CO€,ZIHH€HHI>1)).

Ilepuoanyeckuii 3axoH U [lepuoanyeckas cucreMa Xumu4yeckux diementos /..
MenneneeBa. Crpoenue aTOMOB. Xumuveckas CBSI3b. OxucauTebHO-

BOCCTAHOBUTC/IbHBIC PCAKITUH



[lepBbie MmOMBITKM KiIacCU(UKALMM XUMUYECKHX 3yieMeHToB. [loHsATne o rpymmax
CXOIHBIX 3JIEMEHTOB (ILLEJIOYHbIE W MIEJIOYHO3EMEIbHbIE METaJlIbl, rajJOreHbl, WHEPTHHIE

ras3el). JJIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCH/IBI.

[lepuonuueckuii 3akoH. Ilepuogmyeckas cucrema xumuyeckux siaeMmeHToB J[.U.
MenpeneeBa. KopoTkonepuoanast u JuiMHHONEpUOAHAs GopMbl [lepnoandeckoil CHCTEMBI
xumuueckux 3yemMeHToB .M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHI CMBICIT

MOPAAKOBOI'O HOMEpPA, HOMEPOB IIEPHOAJa U I'PYIIIILI 3JICMCHTA.

Crpoenne aromoB. CoctaB aroMHbIX sjaep. M3orombl. OnekTpoHsl. CTpoeHue
NEKTPOHHBIX 000J04YeK aToMoB mepBbiX 20 XUMHUYECKHUX 3JeMeHTOB Illepuoanueckoit
cucremsl [|.M1. MenneneeBa. XapakTepucTHKa XMMUYECKOTO 3JIEMEHTA 10 €ro MOJIOKEHHIO B

Ilepuonnueckoii cucreme /.M. Menneneena.

3aKOHOMCpHOCTI/I HU3MCHCHHUA paanyca aTOMOB XUMHYCCKHUX 9JICMCHTOB,

METaJJINYEeCKUX U HEMETaJNIMUYECKUX CBOMCTB MO rpymimaMm 1 nepuogam.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepumonuyeckoil cHUCTEMBl XHMHUYECKUX

3JIEMEHTOB JUIS Pa3BUTHUSA HayKu U npakTuku. [[.1. Mennenees — ydeHbIN U TpaXKAaHUH.

Xumuueckasi  cBi3b.  KoBasieHTHass — (ModsipHass W HEMOJIApHAsi)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'IBHOCTI) XHMHYECKHX 3JIeMEHTOB. MIoHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIC pCaKkIuu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XHMMHYECKUI IKCIIEPUMEHT:

HU3YUCHUC O6p33HOB BCIICCTB MCTAJIJIOB U HEMETAJIJIIOB, B3aHUMOJICHCTBHE THAPOKCHU A
IMMHKa C paCTBOpaMUu KUCJIOT U I_I_ICJ'IO‘-ICI‘/JI, MPOBCACHUC ONBITOB, NJUIFOCTPUPYIOIIHX ITPUMCPLL

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (TOpCHI/IC, pCaKknuuu pasjioKCHUA, COCI[I/IHCHI/I}I).

MexnpeameTrHblie CBSI3H

Peanuzanms MCKIPCAMETHBIX CBs3Ei npu H3YUCHUHU XUMHH B 8-M Kiacce

OCYHICCTBIIACTCA 4YCPE3 HMCIIO0JIB30BAHNEC KaK O6II_[I/IX €CTCCTBCHHO-HAYUYHBIX HOHHTI/Iﬁ, TakKk "



HOHHTI/II\/'I, ABJIAIOIUXCA CUCTEMHBIMU JId OTACIIBHBIX MPEAMCETOB C€CTCCTBCHHO-HAYYHOI'O

IUKJIA.

O6H_II/IG €CTCCTBCHHO-HAYYHBIC ITOHATHUA: Hay‘lHBIfI (baKT, runoTe3a, TCopus, 3aKOH,
aHaJInu3, CHHTCEC3, KJ'IaCCI/I(i)I/IKaHI/IH, MNCPUOANIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT,

MOZACIIMPOBAHUC, UBMCPCHUC, MOJICJIb, ABJICHUC.

dusmka: Marepus, aTtoM, dJEKTPOH, NPOTOH, HEHWTPOH, HWOH, HYKIHWJ, H30TOIIBI,
PaINOaKTUBHOCTh, MOJIEKYJA, AJICKTPUUYECKUHN 3apsji, BEIIECTBO, TEJIO, 00bEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, GU3NYECKUE BEIIMYNHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TTAHETHI,

3Be361, ComHIle.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rumpochepa, MHHEpalbl, TOPHBIE MOPOABI, IOJIE3HBIE

HCKOITaCMBbIC, TOIIJINBO, BOAHBIC PECYPCHI.

9-i1 KJ1ace

BemecTBo U XMMHUYecKas pe€aKknus

[lepnonnueckuit 3axkoH. Ilepmoguueckas cucrtema XMMHUYECKUX anemeHToB [.1.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XMMHMUYECKHX
JJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, KallUs, KAJIbLUSA U UX COCAVUHEHUN B COOTBETCTBUU C

ITOJIOXKCHHUEM J3JICMCHTOB B Hepnonnqecxoﬁ CUCTEMC U CTPOCHUCM UX aTOMOB.

CTpOCHI/Ie BCIICCTBA: BUbI XUMHYECKOM CBs3U. THIBI KpUCTAJTNIMICCKUX PCHICTOK,
3aBHCHUMOCTE CBOMCTB B€IICCTBA OT THIIA KpHCT&HJ’IH‘IGCKOfI PEIICTKU W BUOA XUMHYCCKOH

CBA3U.

KHaCCI/I(I)I/IKaI_II/ISI 1 HOMCHKJIATypa HCOPIraHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX COG}II/IHeHI/II\/'I, ICHETHUYCCKasa

CBs3b HCOPraHNMYCCKUX BEIICCTB.

Knaccupukanuss XMMHYECKMX peakIUil MO pa3IMyHBIM IMpHU3HaKaMm (M0 YHUCITy U

COCTaBY YYacTBYIOIIMX B pEaKIMHM BELIECTB, MO TEIUIOBOMY 3((deKTy, M0 H3MEHEHHUIO



CTETeHEeW OKUCIICHNUSI XUMUYECKHX AJIEMEHTOB, 110 0OPaTUMOCTH, [0 YYaCTHIO KaTalnu3aTropa).

OK30- " SHAOTEPMHUYCCKUEC pCaKINH, TCPMOXUMHUYCCKUC YPABHCHU.

[TonsiTue o ckopoctu xumuyeckoit peakiuu. [Tonstue 06 06paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHsTHe O TOMOreHHBIX U TeTepOreHHbIX peakiusx. [lonsrue o
katasuze. [loHsiTue O XuUMHUeCKOM paBHOBecuU. DaKTOphI, BIUSIONIME HA CKOPOCTb

XUMHYCCKOMN PCaKMU U IMOJIOKCHUEC XUMHUYCCKOI'0 paBHOBCCHUA.

OKUCIINTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMM, IEKTPOHHBIN OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBIeHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peaxkuuii ¢ UCTIO0Nb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

TeOpI/IH BHCKTpOHHTI/I‘ICCKOﬁ Juccouuanuu. BHCKTpOJ'II/ITLI H  HCEIJICKTPOJIHUTEI.
KaTI/IOHBI, aHUOHBI. MeXaHu3M Aucconuany BCUICCTB C pa3JIMYHbIMU BHUJIaMU XHUMHYECKOM

cBs3u. Crenenp aucconuany. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiiuu noHHOrO 0OMeHa. Y ClI0BUS NPOTEKAHUS PEaKLIMi HOHHOTO OOMEHA, MOJIHbIE
U COKpalleHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KUCIOT, OCHOBAaHUN U COJIEH B CBETE
MIPEICTAaBICHUM 00 AJIEKTPOJUTUYECKON auccouuanuu. KauecTBeHHbIE peaklMy Ha HOHBI.

[TonsTe 0 TMAPONM3E CONEH.

XUMHUYEeCKUI IKCIIEPUMEHT:

O3HAKOMJIEHHE C MOJIENISIMU KPUCTAJUIMYECKHX PEIIeTOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HEMeTalsioB (rpagura M anMasa), CIOKHBIX BEIIECTB (XJIOpHUIA HATpPHUs),
WCCIIEIOBAaHNE 3aBHCHMOCTH CKOPOCTH XMMHYECKOHW PEaKIHMU OT BO3JEHCTBUS Pa3IMIHBIX
(bakTOpOB, HCCIEI0BAHNE AIEKTPOIIPOBOAHOCTH PACTBOPOB BEILIECTB, IPOIlecca TUCCOLUAINN
KHUCJIOT, Ienodyeid U cosned (BO3MOXHO MCIOJb30BaHHME BHJICOMATEpUANIOB), NMPOBEJCHUE
OTIBITOB, WJUTFOCTPUPYIOLUX MPU3HAKY MPOTEKAHUS PeaKIil HOHHOTO oOMeHa (0Opa3oBaHUe
ocajJika, BBIICJICHHE Ta3a, o0pa30BaHWE BOJBI), OMBITOB, WILTIOCTPUPYIOIIUX TMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMii (rOpeHue, peakuy pa3iokKeHUs, COSAMHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIECTB C MOMOINBIO KAaYECTBEHHBIX pEaKkIUil Ha WOHBI,

PEIICHUC OKCIICPUMEHTAJIBHBIX 3a1a4.

HeMeTanasl 1 UX cOeTHHEHUS



OO6mas xapakrepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHue u (pusnueckue CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB.
XUMHYEeCKHEe CBOMCTBAa Ha IMpHUMEpPE XJopa (B3aUMOJEHCTBUE C METalIaMH, HEMETaJlIaMH,
mienioyamu).  Xiaopoojgopoa. ConsiHas KHUCIIOTa, XUMHMUYECKHE CBOMCTBA, IIOJIyY€HHUE,
npuMeHenue. JlelcTBue Xxjopa U XJIOPOBOJOPOAA HA OpraHu3M 4YelioBeKa. Bakuelimme

XJIOPpHUAbI U UX HAXOXKIACHUEC B IIPHUPOJEC.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTeNeHU OKHciIeHusA. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAA U Cepbl. AJUIOTPOIHbBIE MOAU(DUKALUKN KHCIOPOJa U Cepbl. XMMHUYECKUE CBOICTBA
cepel. CepoBosiopof, cTpoeHHe, GU3NIECKHEe M XUMHUYECKHe CBOicTBAa. OKCHIBI CEpbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIOoTa, (U3HUECKUe U XMMUUYECKHEe CBOICTBA
(oOmme kak TpeacTaBUTENS Kiacca KHCIOT M crenupuueckue). XUMUYECKUE PEaKIIHUH,
JISKAIIAE B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJNyYeHHs CEpHOU KUCIOTHI. [IpuMeHeHue
cepHOoi KHUCIOTBI. CONIM CEpPHOM KHCIOTH, KAayeCTBEHHAs peakmus Ha Cyiab(ar-HoH.
Haxoxxnenne cepbl U €e COeIMHEHHH B NpUpoAe. XUMHUYECKOE 3arpsi3HEHHE OKpPYKarolen
Cpebl COSIMHEHUSMU Cepbl (KUCIOTHBIE JOXKIU, 3arPSA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI

CTro IpcaoTBpalliCHUA.

OOmiast xapakrepucTtuka 371eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEeHH OKHCICHMs. A30T, pacnpocTpaHeHHe B Npupojae, (pusnueckue H
XuMHueckue cBoictBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (QU3NYECKUEe U
XUMHUYECKHE CBOMCTBa, mosiyueHue M mnpumeHenue. Conu aMMOHMS, UX (U3HUECKHE U
XMMHYECKHE CBOWMCTBA, MpuMeHeHue. KauecTBeHHas: peakiusi Ha MOHbI aMMOHMs. A30THast
KHCJIOTa, €€ MoJydyeHue, Gpu3nyeckrue U XUMHUYECKUe CBOMCTBa (0OIIMe Kak MpeICcTaBUTENs
KJ1acca KUCIOT U crneuugudeckue). Mcnonb3o0Banne HUTPATOB U cosleil aMMOHHUSL B KauecTBE
MUHEPAJIBbHBIX YA0OpeHnd. XUMHUUECKOE 3arpsi3HEHUE OKPYXKAloIIed cpellbl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpA3HEHHE BO3AyXa, TIOYBBI U BO10eMOB). Docdop, alsIOTPONIHbIE
moaudukammu docdopa, guzmdeckue um xumudeckue cpoictBa. Oxcun dochopa (V) u
¢dochopnas kucnora, puznyeckre M XMMHUYECKHE CBOWCTBa, MojiydeHue. Vcmonbp3oBaHue

¢dbocdaToB B kKauecTBE MUHEPAIbHBIX YAOOPEHUH.

OO6mas xapaktepuctuka 31meMeHToB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIIEHUS. YTIIepo/l, aJUIOTPOIHbIE MOU(UKALINY, pPACTIPOCTPAHEHUE

B mpupoje, GU3MYEeCKue M XUMHUYECKHE CBoucTBa. Anmcopbums. KpyroBopor yriepoma B



npupone. OKcuasl yriieposa, ux GU3MYeckne U XUMHUYECKHE CBOWCTBA, IEHCTBUE HA JKUBBIC
OpraHM3MBl, IOTYYEHHE U NMPUMEHEHHE. JKOJIOTHYECKHE TPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yriepoza (1V), runoresa riio0anbHOT0 NOTEIUICHHS KIIMMaTa, TapHUKOBBIHN 3¢ dext. YronpHas
KHCJIOTa U €€ COJIH, UX (I)I/I?;I/I‘-IGCKI/IC U XUMHUYCCKUC CBOfICTBa, MMOJIY4CHHEC U IMPUMCHCHHUC.
KauecTBenHas peakuus Ha kKapOoHaT-HOHBI. Vcronap30BaHne KapOOHATOB B OBITY, MEULIMHE,

IIPOMBIINIJIEHHOCTH U CEJIBCKOM XO03SICTBE.

[lepBoHayanbHbBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX YTepoaa
(MeraH, STaH, JTWUJICH, AalleTUJIEH, 3TaHOJ], TJMIEPUH, yKCycHas kucioTa). [Ipupoanbie
WCTOYHUKH YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHl MX TEpepabOTKU
(ObeH3mH), WX poib B OBITY WM TPOMBINUICHHOCTH. [IOHATHE O OMOJOTMYECKH BaXKHBIX
BEIIECTBAX: JKHUpaX, OeyKax, yrieBoJax — M UX POJIM B KM3HHM 4YeloBeka. MaTepuanbHOe

CAUHCTBO OPIraHUYCCKUX U HCOPIraHUYCCKUX COCIUHECHUM.

Kpemuuii, ero ¢usmueckne M XMMHUYECKHUE CBOMCTBA, MOJyYE€HUE U INPUMEHEHHE.
Coenunenus kpemHus B mpupone. O6mwue npexacraBieHuss o6 okcune kpemuus (V) u
KpeMHUEeBO kuciore. CHUIUKAThl, MX MHCIOJb30BAHHE B OBITY, B MPOMBIILICHHOCTH.
Baxmwelimme cTpoUTENbHBIE MaTepHaIbl: KepaMUKa, CTEKIIO, IIEMEHT, OCTOH, JKeJIe300eTOH.

[Ipo6nemMbI 6€301acHOTO UCTIOIB30BAHUS CTPOUTEIIBHBIX MATEPHAJIOB B IOBCETHEBHOM KM3HHU.

XHMMHYECKUI IKCIIEPUMEHT:

n3ydeHue oOpa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCJIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha XJOPHI-UOHBI U HAOIIOJEHHE IPHU3HAKOB HX
MIPOTEKaHMs, OMBITHI, OTpa)karolue (pU3MUecCKue U XUMHUYECKHE CBOICTBA TaJOreHOB U UX
COEMHEHUH (BO3MOYKHO HCIOJb30BaHUE BMJIEOMATEPHATIOB), O3HAKOMJIEHHE C 00paslnamu
XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C 00pa3iiaMy Cephl U €€ COCTUHEHUSIMU (BO3ZMOXKHO
UCIOJIb30BaHUE BHJEOMATEpPHATIOB), HaAOIIOAEHUE IMpolecca OOYrIMBaHMS caxapa I0J
NEHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOTBHI, HM3y4YEHHUE XHMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOWM KHUCIOTHI, MPOBEJECHUE KAueCTBEHHOW pEaKIMM Ha Cynb(aT-uoH U
HaOJto/IeHne MpHU3HaKa ee MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOMCTBAMH a30Ta,
dochopa u ux coequHEeHUH (BO3MOXKHO HCIOJIB30BAHUE BUAECOMATEPHAIOB), OOpa3laMu
a30THBIX U (ochopHBIX ynoOpeHuil, monyueHue, coOupaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB aMMHaKa, MPOBEJCHHE KAaUeCTBEHHBIX peaklUuil Ha WOH aMMOHHUSA U Qochar-noH U

M3y4€HUE MPHU3HAKOB HUX IPOTEKaHWs, B3aWMOJECHCTBHE KOHLEHTPUPOBAHHOW a30THOU



KHCIIOTBI C Mebl0 (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), H3ydeHHE MoJenei
KPUCTAINIMYECKUX PEIIETOK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMIIEHHE C IMPOIECCOM
azcopOLUU PacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOrasa,
MoJIy4eHue, coOupanue, paclio3HaBaHUE M U3Y4YE€HUE CBOMCTB YITIEKUCIIOTO ra3a, IPOBEICHHUE
KaueCTBEHHBIX PeaKI[1il Ha KapOOHAT M CHIIMKAT-UOHBI U U3yYEHHE MPU3HAKOB MX MIPOTEKAHUS,
03HAaKOMJICHHE C TPOAYKIMEN CHIIMKATHOW IPOMBIIIIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIIbHBIX

3a71a4 110 TeMe «BaKHeHIIe HEMETAUILI U UX COSIUHEHUS).

MeTaJliibl M HX COCINMHCHUHA

OO0mrasi xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — META/UIOB HAa OCHOBAaHUM HUX
noJsiockeHus B Ilepumoaumyeckon cucrteme xumuueckux 3nemMeHToB J[.M. MeHneneeBa u
ctpoeHuss aromoB. CTpoeHwe MeTauioB. Mertaminueckas CBsI3b U METaUIM4ecKas
KPUCTAJUTMYECKAs perieTka. DJIEKTPOXUMHYECKUH PsiJl HAPSHKEHUM MeTauioB. u3nyeckue u
XUMHYECKHE CBOWCTBA MeTauioB. OOmue crmocoObl moiaydeHus MeTauioB. [loHatue o
KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTajib, YyryH,

TIOPAFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounble meTasuibl: ookKeHUE B [leproanueckoil cucTeMe XUMUYECKUX JIEMEHTOB
J.W. Menneneesa, CTpOEHUE UX aTOMOB, HaX0XAeHUE B Ipupoie. Pu3ndeckue 1 XMMUYECKUe
cBoiicTBa (Ha mpumepe Harpus W Kamus). OKCHABI W TUAPOKCUIBI HATPUS M Kajus.

[IpuMeHeHne MEeT0YHbIX METAINIOB U UX COCTMHEHUN.

[IleroyHO3EMENBHBIE METAUIBI MAarHUid M KanbLui: nonoxxkeHue B [lepronnueckont
cucremMe xumuyeckux sneMeHToB .M. Menpaeneesa, crpoeHre UX aTOMOB, HaXxOXICHUE B
npupoze. Duznueckre U XMMHUYECKHUE CBOMCTBA MAarHus U KaJIblus. BaxxHenmme coefuHeHns

Kanplus (OKCHUJI, TUIPOKCU, coyin). JKECTKOCTh BO/BI U CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B [lepuonnueckoid cucreMe xuMuyeckux snemeHtos J[.H.
MenpeneeBa, CTpOCHHE aTOMa, HAX0XKIEHHUE B pupoae. PU3nyeckne 1 XuMUIECKHue CBOMCTBA

aTFOMUHUSI. AMGPOTEPHBIE CBOMCTBA OKCHIA M TUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepuogumueckoil cucreme XuUMUYECKUX daeMeHToB J[.U.

MeHeneeBa, CTpOCHHE aTOMa, HAXOXKJIeHHE B Mpupojie. PU3nvecKkrne u XHMHUIECKHE CBOMCTBA



xene3a. Oxcunpl, ruapokcuabl u com xene3a (1) u xenesa (lll), ux cocras, cBoiicTBa U

IIOJIYUCHHE.

XUMHUYEeCKHU IKCIIEPUMEHT:

O3HAaKOMJICHHE ¢ 00pasllaMd METaUIOB W CIUIABOB, MX (PU3UYECKHUMH CBOWMCTBAMHU,
U3yueHHE Pe3yIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJb30BAHUE BHJICOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KajblUsd H HATPUs C BOAOH (BO3MOXHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), WCCICIOBAHUE CBOWMCTB JKECTKOH BOJBI, IpoIecca
TOPEHHUs KeJe3a B KUCIOpojae (BO3MOXHO HCIIOJNIB30BaHUE BHICOMATEPUANIOB), MPHU3HAKOB
MPOTEKAHUS KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIlUs, AIFOMHHAS, [IMHKA, JKeJe3a
(1) u xene3a (M), mexu (11), HabGnrOAEHUE M ONMKCAHKME MPOIECCOB OKPAIIUBAHKS IIJIAMEHU
WOHAMHU HAaTpWs, Kalusd W Kaublus (BO3MOXHO HCIIOJB30BAaHHE BHJICOMATEPUAIIOB),
uccienoBanne aM(pOTEPHBIX CBOMCTB THIPOKCH 1A ATFOMUHIS U THAPOKCUIA INHKA, PEIICHUE

OKCIICPUMCHTAJIbHBIX 3aJia4d 110 TCME «BaxaeHIe MeTajIbl U UX COCIUHCHUA.

X¥MHUS U OKpYKALIas cpeaa

BemectBa u Mmarepuansl B IIOBCEJHEBHOM JKM3HM 4eloBeka. be3omacHoe
HCIOJIb30BAHUE BEIIECTB M XUMHUECKUX peakiuii B ObITy. [lepBast moMoIp mpu XMMHYECKUX

0XKOrax U OTpaBJICHUAX.

XUMHUECKOe 3arps3HEHHE OKpyXKarolled cpeabl (mpenenbHas — JoMycTUMast

KOHIOCHTpanusg BEIIECTB, JAJICC — HI[K) Ponps xuMuu B PCHICHUH 3KOJIOTHYCCKUX HpO6J’I€M.

XUMHUYECKUI IKCIIEPUMEHT:

HU3YUCHUC 06pa3u0B MaTcpHraJioB (CTGKJ’IO, CIUIaBbl MCTAJJIOB, IIOJIMMCPHBIC

MaTepuabl).

MexnpeamMerHblie CBA3U

Peamusamuss MexnpeaMeTHBIX CBA3€d IIPM M3Y4YEHMM XUMUM B 9-M  Kiacce
OCYILECTBIISICTCS Yepe3 MCIOIb30BAHME KAaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATHUH, TaK U
MOHATUH, SABJISIOIIUXCS CUCTEMHBIMHU JUISL OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O

IMUKJIA.



OO01ue ecTecTBEHHO-HAYYHbIE MOHSTHS: HAyYHBIM (akT, TUIIOTe3a, 3aKOH, TEOPHUs,
aHalM3, CHHTE3, KiaccuuKanusi, MEpPUOJUYHOCTb, HAOJIOJEHHE, OKCIIEPUMEHT,
MOJICTTUPOBAaHUE, W3MEPCHHE, MOJeNb, SBICHHWE, NApHHUKOBBIA dddekr, TexHoIorus,

MaTepHuabl.

®usuka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIbI,
pPaarOaKTUBHOCTb, MOJIEKYJIA, DSJICKTPUYECKUN 3apsii, MPOBOJHHUKH, IOIYIPOBOJIHHUKH,
TUDJICKTPUKHU, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBa, I'a3,
pacTBOp, PacTBOPUMOCTH, KPHUCTAJUIMYECKAsh pEIIeTKa, CIUIaBbl, ()U3WYECKHUE BEIMYUHBI,

CANHUIBI U3SMEPCHH A, KOCMUYCCKOC ITPOCTPAHCTBO, IJIAHCTHI, 3BC3/1bI, COJIHLIG.

buonorus: ¢porocunres, npixanue, Ouocdepa, sKocucTeMa, MUHEpAJIbHBIE YA0OPEHNUS,

MHUKPOIJIEMCHTBI, MAKPO3JICMCHTHI, IIMTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rumpochepa, MHHEpAIbI, TOPHBIC MOPOABI, TOJE3HBIC

HCKOITaCMBbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

HnaﬂnpyeMble PE3yabTaThl 0CBOCHUA yqeﬁﬂoro npeamera

JInyHOCTHBIE Pe3yJbTAThI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs
JOCTUTAIOTCS B X0JI€ 00YUYEeHUS XMMHH B €IMHCTBE Y4eOHOI U BOCTIMTATEIHHOMN IEATEIbHOCTH
B COOTBETCTBUM C TpPAJAUIMOHHBIMU POCCUUCKUMHU COLHMOKYJIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMU IIECHHOCTSMH, IIPUHITHIMUA B OOIIECTBE MPAaBUIIAMU U HOPMaMU TTOBEJICHUS U

CHOCO6CTBYIOT nmponeccaM CaMOIIO3HaHUA, CaMOPAa3BUTHUA U COMUAJIN3allvn O6y‘-IaIOHH/IXC$I.

JInuHOCTHBIE PE3YJIbTAThl OTPAKAKOT T'OTOBHOCTDH o6yqa}om1/1xc51 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIMPCHUC ONbITA ACATCIBHOCTH HaA €€

OCHOBC, B TOM YHCJIC B 4aCTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

HEHHOCTHOI'O OTHOHICHUA K OTCUCCTBCHHOMY KYJIBTYPHOMY, HUCTOPHUYCCKOMY U
HayYHOMY HACJICAWIO, NMMOHUMAHUA 3HAYCHUA XUMHUYECKON HAayKH B KU3HU COBPEMCHHOI'O

o01ecTBa, CrmoCOOHOCTH BJIAJIETh TOCTOBEPHOU MHGOPMAIIHEH O IEPEIOBBIX JOCTHIKEHUAX U



OTKPBITHUAX MHpOBOﬁ 1 OTCUECTBCHHOMU XUMHH, 3aUHTEPCCOBAHHOCTH B HAYYHBIX 3HAHHAX 00

YCTpOICTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOT0 BOCIIMTAHMS:

IIPEJICTABIEHHS O COLMAIBHBIX HOPMAaxX U MpaBWIaX MEXJINYHOCTHBIX OTHOIIEHUH B
KOJJICKTHBE, KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOW, y4eOHO-
HCCIIeIOBATEIbCKOW, TBOPYECKOM W JIPYrHX BUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JESTEIbHOCTH IPU BBIIOJIHEHUU YYEOHBIX, IMO3HABATEJbHBIX
3a]1a4, BBIITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUHU YUEOHBIX IPOEKTOB, CTPEMIICHUS
K B3aMOIIOHMMaHUIO U B3aUMOIIOMOIIH B IIPOLIECCEe ITON yueOHOM 1eATebHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJEHHE M IOCTYIKUM CBOMX TOBAapuUIIEH C MO3UIMM HPABCTBEHHBIX U

IIPpaBOBLIX HOPM C Y4E€TOM OCO3HAHUA MOCIEACTBUN IMOCTYIIKOB;,

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PCHYCCKUEC IIPCACTABJICHUA O BCIICCTBEC U XUMHUYECKOU pCaKuuu,
COOTBCTCTBYIOIIMEC COBPCMCHHOMY YPOBHIO Pa3sBUTHA HAYKH W COCTABJIAIOIIMWC OCHOBY IJIA
IMOHUMaHWA  CYHIHOCTH HayT-IHOI\/JI KapTuHbl MHpa, M[IPCACTABICHUA 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHUA IIPUPOALI, B3AUMOCBA3AX YCJIIOBCKA C HpHpOI[HOﬁ cpenoﬁ, 0 poJin

XHUMHHU B ITIO3HAHHUHN 3THUX SaKOHOMepHOCTeﬁ;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA IOJyYCHHE HOBBIX 3HAHWM 10 XUMUH,
HEo0XoauMBble il OOBSICHEHUs HAOJII0AAaeMbIX MPOLIECCOB U SBJICHMUH, MO3HABATENBHOM,
MH(OPMALIMOHHOW W YMTATENbCKOW KYJIbTYPBI, B TOM YHCJIE HaBBIKOB CaMOCTOSITENIbHOMN
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIHUTEPAaTypOW, JOCTYNHBIMHU TEXHUYECKUMU

cpeacrBaMu I/IHq)OpMaI_II/IOHHHX TCXHOHOFHﬁ;

WHTEpeC K O0yYEHHUIO U TTO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHOMN U UCCIIEIOBATEIECKON e TENFHOCTH, K OCO3HAHHOMY BBIOODY

HaITpaBJICHHOCTHU U YPOBHS 06y‘{CHI/IH B ,Z[aJ'IBHCI\/'II_HCM;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HCHHOCTU KU3HU, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 30pPOBBIO,

YCTAaHOBKHU Ha 3Z[0p0BBII71 06pa3 KHM3HH, OCO3HAHHUC MOCIEACTBUI U HCTIpHUATUC BPCIAHBIX



MPUBBIYCK (YIOTPEOJCHUS ATKOTOs, HAPKOTHKOB, KypEHUsT), HEOOXOIUMOCTH COOJIIOICHUS
MpaBU OE30MAaCHOCTH MPH OOPANICHUH C XMMHUYECKHMHU BEIIECTBAMU B OBITY W peallbHOU

JKU3HU,

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY H3Y4YCHHIO Tpodeccuil W Tpylda pasIuvdHOro poja,
yBaXEHHE K TPYAy U pe3yibTaTaM TPYAOBOH [eATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE
MPUMEHEHUST TPEIMETHBIX 3HAHUM MO XHMHH, OCO3HAaHHBIM BbHIOOP WHAMBHIYaIbHOMN
TPACKTOPHUH MPOJOIKEHUST 00pa30BaHUs C YIETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIICCTBCHHBIX HWHTEPECOB W TMOTPEOHOCTEH, YCHENIHOH NpodecCHOHATBHON
NEeSTeIbHOCTH UM Pa3BUTUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBAThCI B

npodeccuoHanbHOil cpene;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUSI:

9KOJIOTUYECKU LIE1ecO00pa3Hoe OTHOLIEHUWE K MPUPOJE KaK HUCTOUYHUKY KM3HHM Ha
3emile, OCHOBE €€ CYyIIECTBOBAHUS, IOHUMaHHE LIEHHOCTHU 3/I0POBOTO M 0e30macHoro oopasza
KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY H IICUXHUYECKOMY
3JI0pOBbIO, OCO3HAHHUE LIEHHOCTH COOII0IEHUS MpaBMJl 6€30M1aCHOT0 MOBEAECHUS MpHU paboTe ¢

BCIICCTBAMMH, a4 TAKIKC B CUTYyallUAX, YIPOXKAOIMINUX 3JOPOBbIO U JKU3HU J'IIOI[CI\/’I;

CITOCOOHOCTH MNPUMCHATH 3HAHUS, ITOJYUYACMbIC IIPU U3YUCHUU XUMUHU, IJId PCHICHUA
3aaa4d, CBA3aHHBIX C Opr>I(3.I-OH.ICI>i HpHpO)IHOﬁ CpC,Z[OI\/’I, IJIsL  TIOBBIIICHUS  YPOBHA
9KOJIOTHYCCKOM KYJIbTYPbI, OCO3HAHHA r100aILHOTO XapakTepa 3KOJOTHUIYCCKUX HpO6J’I€M u
r[yTeﬁ X PCHICHUA MOCPECACTBOM METOJOB XHWMHHU, SKOJOTMYCCKOrO MBIINIJICHUSA, YMCHUS

PYKOBOJACTBOBATHLCS UM B HOSH&B&TCJ’IBHOI’I, KOMMYHHKaTHBHOﬁ U COLIMAJIbHOM IMPpaKTHUKE.

MeranpeaMeTHbIe pe3yJIbTaThl

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBLACSAIOT 3HAYMMBIE U1 (POPMUPOBAHUS
MHUPOBO33pEHUS 00IeHaYYHbIE TOHATHUS (3aKOH, TEOpus, IPUHIIUII, TUTIOTe3a, (PaKT, cucTema,
MIPOLIECC, SKCIIEPUMEHT U Ap.), KOTOPHIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IpeMeTax ¥ MO3BOJIIOT HA OCHOBE 3HAHUM U3 3TUX PeaIMETOB (OPMUPOBATH NMPEACTABICHUE
O IEJOCTHOM HAy4yHOM KapTWHE MHpa, M YyHUBEpCalbHble YydeOHbIE JelcTBUS

(HOSHaBaTCJ'ILHBIC, KOMMYHUKATHBHBIC, pCFYJISITI/IBHBIC), KOTOPBIC o0ecneunBaroT



(¢bopMUpOBaHHE TOTOBHOCTHM K CaMOCTOSTEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHHUIO

y4eOHOU JIeATEeITLHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruuyeckue AelicTBUA:

YMEHMS HCIOJB30BaTh IPUEMBI JIOTUYECKOTO MBIIUICHHUS IPU OCBOCHHMM 3HAHHUU:
pacKpblBaTh CMBICT XHUMHUYECKHUX TIOHATHH (BBIACNATh HX XapaKTEpHble IPU3HAKH,
yCTaHaBIMBaTh B3aUMOCBSI3b C JPYTMMM [OHATUSIMHU), MCHOJb30BaTb IOHATUSA JUIS
OOBSICHEHUSI OT/ACIBbHBIX (DAaKTOB M SIBJICHHUH, BBHIOMpPATh OCHOBAaHHS W KPHUTEPHU ISt
KJIacCU(UKALMU XUMHUECKUX BEIIECTB U XUMHUECKUX PEAKIMH, YCTaHABIMBATh IPUYMHHO-
CIICZICTBEHHBIC CBSI3U MEXIY OOBEKTaMU H3Yy4YCHMs, CTPOMUTH JIOTUYECKHE DPACCYXACHUS

(MHAYKTHBHBIC, IETyKTUBHBIE, TI0 aHAJIOTUH ), J€JIaTh BHIBOJIBI U 3aKIIOUCHNUS,

YMEHHUE IPUMEHSATh B IPOLIECCE MO3HAHUS NOHATHS (TIPeIMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, UCIOJIb3YeMble B XUMHH, IPeoOpa30BbIBaTh HIMPOKO
IIPUMEHSIEMbIE B XUMUU MO/JIENIbHbIE TPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKas (GopMyina W ypaBHEHHE XHMHUYECKOH peakIud — NpU peIIeHHH ydeOHo-
[IO3HABATENIbHBIX 3aJa4, C YYE€TOM OJOTUX MOJECIBHBIX IIPEACTABICHUM BBIABIATE U
XapaKTepu30BaTh CYIECTBEHHbIE MPU3HAKU N3Y4aeMbIX OOBEKTOB — XMMUYECKHX BELIECTB U
XUMHUYECKUX PEaKIHU, BBISIBIATH 00IIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBS3U U

IMPOTUBOPCUUA B U3YyHACMBIX ITPOLECCAX U ABJICHUAX.

ba3oBble ucciaenoBareabcKue AeiicTBUS:

YMCHHE UCITOJIB30BATh IMOCTABJIICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITIO3HAHUA, a
TaKXKC B KadCCTBC OCHOBBI JIA (I)OpMI/IpOBaHI/ISI THUIIOTE3bI IIO0 IMPOBEPKEC IMPABUIIBHOCTU

BBICKa3bIBACMBbIX CY)K)ICHI/II\/'I;

MpUOOpPETEHUE OMBITA MO IIAHUPOBAHUIO, OPTaHU3AIMU U MTPOBECHUIO YICHUYECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOJ0M MpOIlecca, CaMOCTOSITENIFHO MTPOTHO3UPOBAThH
€ro pe3yibTaT, GOpMyIUPOBaTH 000OIIICHHUS U BBIBOIBI TTO PE3YJIbTaTaM MPOBEICHHOTO OIIBITA,

HCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:



yYMEHHE BBIOMpPATh, aHAIM3UPOBATh U WHTEPIPETHUPOBATH MHPOPMAIMIO PA3TUYHBIX
BUJIOB U (OpPM IpEACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAyUHO-TIOMYJISpHAs
JIUTEepaTypa XHMHUYECKOTO COACp)KaHUs, CIPABOYHBIC IOCOOMS, pPECypChl HHTEpPHETA),

KPUTHYECKH OI[CHUBATh MPOTUBOPEUMBYIO U HEJTOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE IPUMEHSTD Pa3InYHbIE METO/IbI M 3aIPOCHI IIPU IOUCKE U 0TOOpe HH(OpMaIiu
U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIUMBIX JIJIsl BBIMOJIHEHHUS y4eOHBIX U MMO3HABATEIbHBIX
3alad  ONpPENEJICHHOr0 THUMa, MPUOOpPETeHHWEe OmbiTa B O0JIACTU  HCIOJB30BaHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHI, OBJIaJeHHE KYJIbTYpOH aKTUBHOTO
WCTIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHCTEM, CAaMOCTOSTEIIEHO BBIOMPATh ONTHMAIBHYIO
¢bopmy mpesacTaBieHus HHPOPMAIIMN U WIUTIOCTPUPOBATH peIlacMble 3a/1a4d HECIOKHBIMHU

CXeMaMH, AuarpaMMaMiu, ApyruMu popMaMu rpaduK U UX KOMOUHAIUSIMU;

yYMEHHE HCIIOIb30BaTh U aHAIU3UPOBATH B IpoLecce YUeOHOM M MCCIIEeI0BATENbCKON
NESTeIbHOCTH HWH(POPMALMUIO O BIHUSAHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SWCTBA W

TPaAHCIOPTA Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIBL.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeCTBHUA:

YMCHHA 3alaBaTb BOIIPOCHL (B X0o4€ aualaora u (I/IJ'II/I) ,[[I/ICI(YCCI/II/I) o CymecTBy
O6CY)KI[8.€MOI71 TCMBI, (I)OpMy.]IHpOBaTL CBON TMPCIVIOKCHUA OTHOCHUTCIIBHO BBIITIOJHCHUS

MPEeJI0KEHHOM 3a/1a4u;

YMEHHUSI TPEJICTABIATh MOJYYCHHBIE Pe3yNbTaThl MO3HABATEIBHON NEATEIHHOCTH B
YCTHBIX W MNHCBMCHHBIX TCKCTaxX; JACJIaTbh MNPC3CHTALUIO PE3YJIbTAaTOB BbIITOJIHCHHA
XUMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOTO  OMbITa, JIAOOPATOPHOW  paboThl MO

HCCJIEIOBAHUIO CBOMCTRB BCIICCTB, yqe6H0ro npoeKTa);

YMEHHS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MTO3HABATEIIbLHOMN
U MCCIIEI0BATENBCKOM EATENbHOCTH MIPH PELLICHUH BO3HUKAIOIUX IPOOJIEM Ha OCHOBE ydeTa
O0IIMX MHTEPECOB M COIJIACOBAaHUS MO3MLUN (00CYXIeHHs, 0OMEH MHEHHMSIMHU, MO3TOBBIE
LITYpPMBI, KOOPAMHALIMS COBMECTHBIX ACHCTBUM, OIIPENEICHUE KPUTEPHUEB 110 OLICHKE KayeCTBa

BBITIOJTHEHHOU PabOTHI  JIp.).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBHSA:



YMEHHE CaMOCTOSTENBHO  ONpENENSATh IEeNd  JESTENbHOCTH, IUIAaHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M MpPU HEOOXOAUMOCTH KOPPEKTHPOBATH  CBOIO
NeSITeNbHOCTh, BBIOMpaTh HambOonee d(p(GeKTuBHbIE CHOCOOBI peHIeHUs Y4YeOHBIX U
MO3HABATENIBHBIX 33J1a4, CAMOCTOSITEIILHO COCTABJIATh WIM KOPPEKTHUPOBATDH MPEIOKEHHBIN
aJTOPUTM JICHCTBUI NPH BBIIOJIHEHUN 33JaHUIl C Y4eTOM MOJY4eHHs HOBBIX 3HAHUI 00
n3y4aeMbIX OOBEKTaX — BEIIeCTBAX M PEAKIHsIX, OLEHHBATh COOTBETCTBHE IOJYyYEHHOTO
pe3yabTaTta 3asBICHHON IIE€JH, YMEHHE UCIOJNb30BaTh M AaHAJU3UPOBATH KOHTEKCTHI,

IIpeiaraéMple B yCJIIOBUU 3aJJaHUM.

Hpe)lMeTHbIe pe3yJabTaThbl

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 0053aTEIBHOTO COACpIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpamMmoi, BBIAENSIOT: OCBOCHHBIE
O0OyJaroIUMUCST HAyYHBIC 3HAHUS, YMEHHUS W CIOCOOBI JCHCTBHMA, CHEIU(PUICCKHE IS
MpeAMETHON 00MacTu «XUMHUSI», BUBI IEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaluy, MNpeoOpa30BaHUI0 W TMPUMEHEHHIO B Pa3lMYHBIX Y4YEOHBIX M HOBBIX

CUTYyaluigXx.

8-i KJ1ace

K xoHmy oOydeHus B 8-M Kiacce INpeIMETHblE pe3yibTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHHM:

. pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX TOHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKHI AJIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECH
(omHOpOIHAST W HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAas U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSpPHas Macca, MaccoBas
JIOJISi XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJSPHBIA 00beM, OKCHJ, KUCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBLHOCTh, CTENEHb OKUCIEHHUS, XUMUYECKas
peakius, Kiaccu(uKanus peakiuii: peakiuu COeANHEHUs, PEaKIINN Pa3I0KEeHMUs,
peakIMy 3aMelIeHHs, peaknuu OOMeHa, PK30- W DHJIOTEPMHYECKHE PpEaKIlH,
TErIoBOM 3¢ (deKT peakuuu, SApO aroma, SIEKTPOHHBIA CIIOM aToMa, aTOMHas
opOUTalb, paANyC aTOMa, XUMUYECKas CBS3b, MOJSIPHAS I HEMOJSIPHASI KOBATICHTHAs
CBSI3b, MOHHAS CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAaccoBas JOJs BEIIECTBa

(TporeHTHAsI KOHIIGHTPAIIKs ) B PaCTBOPE;



. WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX IMOHATUN U
MIPUMEHSATH 3TU NOHATHUS IIPU ONUCAHUM BEILECTB U UX MPEBPAILCHU;

. UCIOJIb30BATh XMMUYECKYI0 CHMBOJMKY IJIi COCTaBJICHHUS (HOpMYI
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKLIUI;

. ONpeAeNsATh BaJCHTHOCTb AaTOMOB 3JEMEHTOB B  OWHApHBIX
COCIUHEHUSX, CTENEHb OKHUCIEHUS OJJIEMEHTOB B OHHAPHBIX COEIUHEHUSX,
NPUHAAIEKHOCTh BEIIECTB K ONPEICICHHOMY KJIAacCy COeITuHEeHHU 1o (opmynam,
BUJI XUMUYECKOM CBS3H (KOBAJICHTHAS M MIOHHASI) B HEOPTaHUUECKUX COCAMHEHUSX;

. packpsiBaTh cmbici Ilepuoanueckoro 3akona .M. Menpaeneesa:
J€MOHCTPHUPOBATH IOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX MosoxeHus B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS
Macchl BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4YEHMsI, 3aKOHa
ABoranpo;

. OTKCHIBATh M XapaKTepu3oBaTh Tabianunyo Gopmy [leproguueckoit
CHUCTEMBbl XMUMHYECKUX SJIEMEHTOB: pa3juyarTh MOHATHUS «TJIaBHas moarpymnmna (A-
rpynna)» u «nobounas noarpynna (b-rpymma)», manble u Oosbliue IEpUOBI,
COOTHOCUTH 0003HAUYEHHUSA, KOTOpbIe UMeIOTCs B Tabnuie «llepuonnyeckas cucrema
xuMuueckux syemeHTtoB JI.JM. MeHneneeBa» C YUCIOBBIMH XapaKTEPUCTHUKAMHU
CTPOEHHUSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij s1pa, oOlee 4ucio
AIIEKTPOHOB U PACIIPEAETICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

. KIacCU(UIIUPOBATh  XMUMHYECKHE JJIEMEHTHI, HEOpraHUYeCKHe
BEILIECTBA, XUMUYECKUE peaklH (110 YUCIY U COCTAaBY YYAaCTBYIOIIMX B pPEaKlUU
BEIIECTB, 10 TEIJIOBOMY 3PPEKTY);

. XapakTepu30BaTh (OMHCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA
BEILECTB PA3JINYHBIX KJIACCOB, MOATBEPIK/IAsl ONMMCAHNE TPUMEPAMU MOJIEKYJIIPHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIINIA;

. MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KayeCTBEHHOI'0 COCTaBa, BO3MOKHOCTH NMPOTEKaHUsSI XUMUYECKUX MpEBpallleHuil B
Pa3IUYHBIX YCIOBUSAX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSPHYI0 M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO 3JeMeHTa Mo (GopMylsie COEIUHEHMS,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH pacyeThl IO YPaBHEHUIO

XUMHYECKOM pCaKkuu;



. MPUMEHSTh OCHOBHBIC ONEpAIH MBICIUTEIFHON ICSITEIBbHOCTH —
aHaJM3 W CHHTE3, CpaBHEHHWE, 00OOIICHME, CHCTEMATH3alUI0, KIaCCUPUKAIHIO,
BBIABJICHUC NPUYNHHO-CICACTBCHHBIX CBsI3El — AJI1 U3YUCHUA CBOIICTB BCIIIECCTB U
XUMHUYECKHX PEAKIIHiA, €CTECTBCHHO-HAYYHBIC METOJbI MMO3HAHUS — HAOJIO/ICHNUE,
U3MEPEHUE, MOJICIIUPOBAHUE, IKCIICPUMEHT (peallbHbI M MBICIICHHBIH );

. ClIeZIOBaTh TPABWJIaM IIOJIb30BAaHHUS XUMHUYECKOW TMOCYIOH W
71a060paTOPHEIM 00OPYIOBAaHUEM, a TAKXKE MPaBUIIAM OOpAICHHS C BEIIECTBAMHU B
COOTBCTCTBUHU C HHCTPYKOUAMHU TII10 BBIITOJHCHHIO JIa60paTOpHBIX XUMHUYCCKUX
OINBITOB IO TIOJNYYECHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOAA H
KHCJIOPO/ia), TPHUTOTOBJIICHUIO PACTBOPOB C ONPEACICHHONH MaccoBOM JoJiei
PACTBOPCHHOI'O BCUICCTBA, IMJIIAHUPOBATL U NPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTLL
[0 PACIO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TIOMOIIBIO WHAWKATOPOB

(;makmyc, penondranent, METUIOPAHXK U AP.).

9-i KJace

K KOHLY O6y‘IeHI/I${ B 9-M Kkiacce MNPpEAMETHBIC PE3YJIbTATBI HA 0azoBoM YPOBHC

JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCST YMEHHIA:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX NOHATHMN: XMMUYECKUI
JJIEMEHT, aTOM, MOJIEKYJIa, UOH, KaTUOH, aHHOH, IIPOCTOE BEILIECTBO, CI0XKHOE
BEILIECTBO, BAJICHTHOCTh,  AJEKTPOOTPUUATEIBLHOCTh, CTEINEHb  OKHCIICHHS,
XUMUYECKasl PEaAKIUs, XUMHUYECKas CBs3b, TEIUIOBOW 3(PGeKT peakiuu, MOJib,
MOJIIPHBIA 00BEM, PAaCTBOP, DIEKTPOIUTHI, HEINEKTPOJUTHI, IIEKTPOTUTHUECKAS
JUCCOLIMAIUS, PEAKIIM HOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOe paBHOBECHE,
obpatuMble W HeoOpaTUMBbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUHUH, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHUE U  BOCCTAHOBJICHHE,
ammotrponusi, aM(OTEpPHOCTh, XHMMHYECKas CBs3b (KOBAJICHTHAas, HWOHHas,
MeTaJuIMuecKas), KpPUCTAUIMYECKasl pelleTKa, KOPpO3Us METAJIOB, CIUIaBHI,
CKOPOCTh XHMHYECKOW pEeaKIuu, MpeaeiabHo aonyctumas koHueHtpamus [I/IK
BEIIIECTBA;

. WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHUX MOHATUNA W
MPUMEHSATD 3TH IMOHATHUSA [IPU ONMCAHUM BEILIECTB U UX NIPEBPALLCHUI;

. WCIIOIh30BaTh XUMHYECKYI0 CUMBOJHUKY JUIsl COCTaBJICHUS (POpMYyII

BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIHIL;



. ONpeAeNATh BaJEHTHOCTh M CTENEHb OKUCICHHS XHUMHUYECKHX
9JIEMEHTOB B COEIUHEHUSX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K
OTpeNIeJICHHOMY KJacCy COeAMHEHWH 1o (opMynam, BHI XUMHUYECKOW CBS3H
(KoBaJIeHTHasi, MOHHAs, METAJUINYECKAsl) B HEOPTAaHUYECKUX COEAMHEHHUSX, 3apsil
MOHA MO0 XHMHUYECKON ¢opMylie, XapakTep Ccpelbl B BOJIHBIX pPacTBOpax
HEOPraHMYECKUX COEIMHEHUM, TUI KPUCTAIMYECKONW pEeHIeTKH KOHKPETHOIO
BELIECTBA;

. packpsiBaTh cMbica llepumogmueckoro 3akona /.M. MenneneeBa u
JNEMOHCTPUPOBATh €ro MOHHMMAaHHUE: OMUCHIBATh M XapaKTepU30BaTh TAOIUUYHYIO
dopmy Ilepuoguyeckoid CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noarpynna (A-rpynmna)» u «rnobouynas noarpynna (b-rpynmna)y», mansie u
00JbI1IME TIEPUOJIBI, COOTHOCUTH 0003HAUEHHUS1, KOTOPbIE UMEIOTCS B IEPUOIUUECKON
Tablue, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHUMHYECKUX
3JIEMEHTOB (COCTaB U 3aps Aapa, 00IIee YUCIIO FIEKTPOHOB U pacIpeIeIeHUe UX 10
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOB M UX COEMHEHUH B MpejesaX MablX NEPUOAOB U INIABHBIX MOATPYIII C
YU€TOM CTPOCHHUS UX aTOMOB;

. KIacCU(UIUPOBATh  XMUMHUYECKHE JJIEMEHTHI, HEOPraHU4YeCcKHe
BEIIECTBA, XUMUYECKUE PeaKUH (IO YUCITY U COCTaBy Y4YacTBYIOIIUMX B peaklUu
BEIIECTB, MO TEIIOBOMY »H(h(}EeKTy, N0 U3MEHEHUIO CTETNeHEH OKHUCICHUS
XUMHUYECKHX 3JIEMEHTOB);

. XapakTepu3oBaTh  (OMUCHIBaTh) oOO0mMEe H  cHeruduvecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEP)KIasi ONHCAaHUE
pUMepaMHu MOJIEKYJIIPHBIX U HIOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX
peaKuuii;

. COCTaBJIATh YPAaBHEHHS DJIEKTPOJUTHYECKON IUCCOLMALUU KHUCIIOT,
1Ies0uel 1 coJie, MOJHbIE U COKpAIlleHHbIE YPaBHEHHs PeaKIMii HOHHOTO OOMeHa,
YpaBHEHHUS pEaKIMil, MOATBEP>KIAIOLUIUX CYLIIECTBOBAHHE T'€HETUYECKON CBS3HU
MEXly BEIIECTBAMHU PA3JIMUHBIX KJIACCOB;

. PacKpbIBaTh CYIIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKuii;

. MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,

BO3MOXHOCTHU MMPOTCKAHUA XUMHWYCCKUX HpCBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;



. BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JOJIO0 XHMHUYECKOTO 3JeMeHTa Mo ¢GopMylie COEIUHEHHUS,
MacCOBYIO JIOJIO BEIECTBA B PACTBOpPE, MPOBOAMTH pPAacCUEThl IO YPaBHEHUIO
XUMHYECKON PEAKIIUY;

. coOnrofaTh TMpaBWia MOJB30BAaHMUS XUMHUYECKOW TMOCYIOH U
1ab0opaToOpHBIM 00OpYyIOBAaHUEM, a TaKXKe MpaBuUiia OOpallleHUs! C BEIIECTBAMHU B
COOTBETCTBUU C HMHCTPYKIHMSIMH [0 BBIMOJTHCHHUIO JIA0OOPATOPHBIX XUMHUYECKHX
OMNBITOB [0 TOJYYCHHIO W COOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHAKa W
YIJIEKUCIIOTo Tasa);

. MPOBOJUTh PEAKLMH, MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IMyTeM XJIOPHA-, OpOMUA-, HOIU-,
kapOoHat-, hocdar-, CUIHKaT-, CyiIb(paT-, THIAPOKCHI-UOHBI, KATHOHB aMMOHUS H
MOHBl M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEILECTB;

. MPUMEHATh OCHOBHBIEC OIEpAIlMd MBICIUTEILHON ACATEIHBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHUE, OO0OOIICHMWEe, CHCTEMAaTH3allii0, BBISIBICHUC
MPUYMHHO-CJIEACTBEHHBIX CBSI3€U — JUIsl U3YUYE€HHS CBOMCTB BEILIECTB U XUMUUYECKHUX
peakiuii, ecCTeCTBEHHO-HAyYHbIe METObl MO3HAHMUS — HaOJNIOJIEHUE, W3MEpPEHUE,

MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEaJTbHBIA U MBICICHHBIN).

TemaTnuyeckoe MJIAHUPOBAHKE
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