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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma pa3paboTaHa Ha OCHOBE CJICAYIOLIMX JJOKYMEHTOB:

e ®denepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
Denepannny;

e @enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BATENBHOTO CTaHAApPTa OCHOBHOTO OOIIEro
o0Opa3oBaHus, YTBEPXKJEHHOTO TPUKA30M MMUHHUCTEPCTBA OOpa3oBaHMA H HAYKH
Poccuiickoit @eneparuun ot 17.12.2010 Ne 1897 (manee — ®I'OC ocHoBHOro 001IETO
oOpa3oBaHusl) ¢ U3MEHEHUAMHU (mpuka3 MuHucTepcTBa 00pa3oBaHUs U HayKu
Poccuiickoit deneparuu ot 29 nexadpst 2014 roga N 1644);

e [Ilpuka3 Munnpocseuenusi Poccun ot 22.03.2021 Ne 115 «Ilopsaok opraHuzauuu u
OCYIIIECTBJICHUSI 00pa30BaTEIBHON JIEATETLHOCTH MO0 OCHOBHBIM 00111€00pa30BaTeIbHBIM
nporpaMMaM - oOpa3oBaTelbHBIM MPOrpaMMaM HayajJbHOTO OOIEro, OCHOBHOTO
ob1ero u cpeaHero oodmiero oopazopanus» (nanee — [lopsaok);

e CII 2.4.3648-20 «CaHuTapHO-3MHUIEMUOJIOTHYECKHE TpeOOBaHUS K OpraHU3aLUsIM
BOCIIUTaHUS M OOy4YeHMs, OTIbIXa M O3J0POBJICHUS JleTell U MoJonexu», (yTB.
[TocranoBnenuem [J1aBHOTO rocy1apCTBEHHOIO cCaHUTAapHOTO Bpada P® ot 28.09.2020
Ne 28);

e CanlluH 1.2.3685-21 «l'urneHnueckue HOPMATUBBI U TpeOOBaHUA K OOECIIEUEHHIO
0e30macHOCTH U (MJIi) O€3BPEAHOCTH IS YesioBeKka (aKTOpOB cpeabl ooutanus» (yTB.
[TocranoBnenuem ['1aBHOTO rocynapcTBeHHOro caHutapHoro Bpada P® ot 28.01.2021
Ne 2);

e Ilpukaz MunnpocBemenuss Poccum ot 20.05.2020 N 254 "OO yrBepKIeHUU
(denepanbHOro nepevHs y4eOHUKOB, JOMYIIEHHBIX K MCIOIb30BAaHUIO NIPU peaTn3aluu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKpEAUTAlMI0 00pa30BaTeIbHBIX MPOrPaMM Ha4aJIbHOTO
o0miero, OCHOBHOTO OOILEro, cpeAaHero oOmero 00pa3oBaHUsl OCYUIECTBIISIOIIUMHU
00pa30BaTENIbHYIO IEATEIbHOCTDY;

e VYcraB MKOY Ommmmosckoit COIL,
e (OcHoBHas 00pazoBaTelIbHAs MPOTPaMMa OCHOBHOTO 001IIeT0 00pa30BaHus;
e  VueOusbiit utan MKOY ®Oununmnosckoit COII va 2021-2022 y4ueOHbBIHM roj

[IpenonaBanue BeAeTcs MO yueOHUKAM:
e Tabpuensan O. C., OctpoymoB N.I'., CnankoB C.A. Xumus. 8 k1. ba3zoBblil ypoBeHb. — M.:

Hpoda,

[Iporpamma paccunrtana Ha 68u: 2 4 (penepanbHblii KOMIIOHEHT) B HEIEIO B KaXKIOM KJlacce.

Paspea 1. Ilnanupyemblie pe3yJIbTaThl 0CBOCHHUSI y4eOHOI0 NpeaMeTa

®opMuUpOBaHHE YHUBEPCAJIbHBIX Y4eOHBIX e CTBHI.

Cranpmapt ycraHaBiIMBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOy4arolUMUCS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 0Opa3oBaHuUs:

JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTH M  CHOCOOHOCTh  OOydaromuxcs K
CaMOPa3BUTHIO M JIMYHOCTHOMY CaMOOIIPEIEIECHUI0, CHOPMUPOBAHHOCTh HMX MOTHBAIMH K
oOy4eHHI0O ¥ LeJCHANpPABICHHON TI03HABATEIbHON JEATENbHOCTH, CHCTEMBI 3HAUYUMBIX
COLMAJIBHBIX U MEXJIIMYHOCTHBIX OTHOILIEHUM, LIECHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTpaXKarolux
JUYHOCTHBIE M TPAXKIAHCKHE IIO3ULHUHU B JCATEIBHOCTH, COLMAIbHBIE KOMIIETEHIUH,
MIPaBOCO3HAHUE, CHOCOOHOCTh CTaBUTh LENM M CTPOUTH >KU3HEHHBIE IUIaHBI, CHOCOOHOCTH K
OCO3HAHUIO POCCUICKON UACHTUYHOCTHU B IOJIMKYJIBTYPHOM COLIUYME;

MeTanpeAMeTHbIM, BKJIIOYAIOIMIMM OCBOCHHBIE OOYYalOIIMMUCS MEXKIPEIMETHbIC
IIOHATHUA u YHUBCPCAJIIbHBIC Y‘-IG6HI>IG HGﬁCTBHH (per YIISITUBHBIC, IIO3HABAaTCJIbHBIC,
KOMMYHHUKATHBHBIE), CIHOCOOHOCTh WX WCIOJb30BaHMUA B Y4eOHOH, IO3HABaTENbHOH U



COIMANILHOM TMPAaKTUKE, CAMOCTOSTENLHOCTh IUTAHUPOBAHHUS ¥ OCYIICCTBICHUS Yy4eOHOU
NESITETLHOCTH W OpPraHM3allii y4eOHOTO COTPYIHUYECTBA C TIEJaroraMd M CBEPCTHUKAMH,
IIOCTPOEHUE MHAUBUAYAIBHON 00pa30BaTEIbHON TPAEKTOPUH;

NnpeIMeTHBIM, BKJIIOUYAIOIIUM OCBOEHHBIE O0yJaloUMMUCS B XOJE U3y4eHHUsS y4eOHOTO
npeAMeTa yMEeHHs cnenuduueckue s JaHHOW MpPeaMEeTHON 00JIacTH, BUBI ACATEIHHOCTH IO
MOJYYCHUI0O HOBOTO 3HAHMS B paMKax Y4YeOHOro mpeamera, €ro mnpeoOpa3oBaHUI0 U
MPUMEHEHUIO B  Y4E€OHBIX, Y4EOHO-TIPOCKTHBIX M  COLMAJIBHO-MPOEKTHBIX CUTYaIUsX,
(dhopMHpOBaHHE HAYYHOTO THIA MBIIUICHUS, HAYYHBIX MPEJICTABICHUN O KIIOYECBBIX TCOPHSIX,
TUMAX U BUJAX OTHOIICHUMW, BJIAJICHUE HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHITHSIMU,
METOJIaMH U TIpPUEeMaMH.

JIMYHOCTHBIE pe3yabTaTbl OCBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOWl NPOrpaMmbl
OCHOBHOI'0 0011ero 00pa3oBaHMsl OTPAKAIOT:

- BOCIIMUTAHUE POCCUNUCKON TpakIaHCKON MACHTUYHOCTHU: MATPUOTU3MA, YBaxKeHUs K OTeuecTBy,
MPONLIOE U HACTOSIIEE MHONOHAIMOHAIBHOTO Hapojaa Poccuu; 0co3HaHWE CBOEM 3THUYECKOU
MPUHAJUIKHOCTH, 3HAHUE HCTOPUHM, SI3bIKA, KYJIbTYpbl CBOETO HApoJia, CBOErO Kpasi, OCHOB
KyJIbTYpHOTO Hacliequsi HapoJoB Poccuum W YeloBEYECTBA; YCBOCHHE TYMaHUCTHYECKUX,
JEMOKPATUYECKUX U TPATUITMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBLHOTO POCCUHCKOTO 00IIEecTBa;
BOCIIUTAHHUE YyBCTBA OTBETCTBEHHOCTH U Jl0JiTa repes PoanHoi;

- (opMupoBaHHWE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH W CIOCOOHOCTH
00yJaromMXxcsi K CaMOPa3BUTHIO M caMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMHM K OOYYCHHIO U
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JAJbHEHUINECH WHIAUBUIYAIHHOW TPAEKTOPUU
o0pa3zoBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE Mpodeccuii U mpoPeCCHOHANBHBIX MPEANOYTCHHM,
Ha OCHOBE (JOPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHHUS K TPYIY;

- (opMHUpOBaHHE LIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd U OOIIECTBEHHON MpPaKTHUKH, YYUTHIBAIOIIETO COLMAIbHOE, KYIbTYPHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT0O0Opa3ue COBPEMEHHOTO MUPAa;

- opmMupoBaHuE OCO3HAHHOTO, YBAXKHUTEIHLHOTO U JOOPOKENATEIIbHOTO OTHOLIEHUS K IPYTOMY
YeJI0OBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIbType, S3bIKY, Bepe, IPakJaHCKON MO3UINH, K
UCTOPUH, KYIbTYpEe, PEJIIUTUU, TPATUIUAM, S3bIKaM, IIEHHOCTSAM HapoJoB Poccuu u Hapoaos
MHpa; TOTOBHOCTH M CIOCOOHOCTM BECTH IUAIOT C JPYIMMH JIIOJbMU U JOCTUTaThb B HEM
B3aMMOIIOHUMAaHUS;

- OCBOCHHME COIMAIBbHBIX HOPM, IPaBWJI TMOBEACHUS, pojiedh UM GOopM COLMATBHOW YKU3HU B
rpymmax u cooOmiecTBax, BKIOYas B3pOCIible U COLUaIbHbIE COOOIIECTBA; YIaCcTUE B IIKOJIHLHOM
CaMOYTpaBlI€HUH W OOIIECTBEHHOU >KH3HU B IMpejeiaX BO3PACTHBIX KOMIIETEHIUMH ¢ yu4&€ToM
PErMOHANBHBIX, STHOKYIBTYPHBIX, COIIHAIHBIX ¥ SKOHOMHYECKUX 0COOCHHOCTEHH;



- pa3BUTHE MOPAIBLHOTO CO3HAHUSI U KOMIIETEHTHOCTH B PEIICHHMH MOpPAJIbHBIX MpoOsiieM Ha

OCHOBE JIMYHOCTHOTO BBbIOOpa, (GOPMUPOBAHWE HPABCTBCHHBIX YYBCTB W HPABCTBEHHOIO

MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKAM;

- (QopMUpOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIICHHH W COTPYIHUYECTBE CO

CBEPCTHUKAMH, JIETbMH CTapUIero MW MJIAJIIEr0 BO3pacTa, B3pOCIBIMA B  IpOIEcCe

00pa30BaTeIILHOM, OOIIECTBEHHO TOJIE3HOH, y4eOHO-NCCIIeIOBATEIILCKOM, TBOPUECKON U IPYTUX

BHJIOB JICATEILHOCTH;

- (opmupoBaHuEe LEHHOCTH 3J0POBOTO M 0Oe30MacHOro oOpa3a KH3HU; YCBOCHHE TIPaBUI

WHJMBHUIYAIBHOTO W KOJUICKTHBHOTO O€30MAacHOr0 TOBEACHHUS B UYPE3BBIYAWHBIX CUTYaIUsX,

YIPOXKAIOIIUX JKU3HU U 3/I0POBBIO JIFO/ICH, MPaBUJI IIOBEICHUS HA TPAHCIIOPTE U HA JJOPOTaX;

- (hopMUpOBaHUE OCHOB SKOJOTUYECKOU KYJIbTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

AKOJIOTUYECKOTO MBIIIJICHUS, Pa3BUTHE OMBITA DKOJOTHUYECKH OPUEHTUPOBAHHOUN pedrIeKCUBHO-

OIIEHOYHOM M MPAKTUYECKON NIeATETLHOCTH B )KU3HEHHBIX CUTYaIUX;

- OCO3HaHHWE 3HAYEHUS CEMbH B KU3HM YEJIOBEKAa M OOIIECTBA, MPUHATHE IEHHOCTH CEMEHHOM

KU3HH, YBOKUTEIHFHOE U 3a00TIMBOE OTHOIICHUE K WIEHAM CBOEH CEMbH;

- pa3BHUTHE ICTETHYECKOTO CO3HAHHUS 4Yepe3 OCBOCHHME XYIO0KECTBEHHOTO HAclieusi HapOOB

Poccnn m Mupa, TBOpYECKOM AESATEIBHOCTH 3CTETUYECKOTO XApaKTepa;

- ¢dopMHpOBaHHE OCHOB TIPABOCO3HAHUS ISl COOTHECEHHUsT COOCTBEHHOTO TIOBEJACHHS |

MOCTYNKOB JPYIMX JIIOJEd C HPABCTBEHHBIMH IIEHHOCTSIMA W HOPMaMu TOBEJCHUS,

YCTAaHOBJICHHBIMH  3aKOHOJATEIhCTBOM  Poccuiickoit ~ dexepanuu, yOSKJICHHOCTH B

HEOOXOJMMOCTH 3allHINaTh MPABOMOPSIOK IMPABOBBIMU CHOCO0AMU W CPEICTBAMH, YMEHHI

peann30BhIBaTh OCHOBHBIE COIMATLHBIE POJIH B TIPEIEIaX CBOCH J1eeCITOCOOHOCTH.
MeTtanpeaMeTHbIe Pe3yJbTAThl 0CBOEHHUSI OCHOBHO 00pa30BaTe/IbHOI NMPOrpaMMbl

OCHOBHOI'0 00111er0 00pa30BaHUs OTPAKAIOT:

- YMEHHE CaMOCTOSITEIbHO ONPEENATh LIEIU CBOEr0 00yUeHHUs, CTaBUTh U (POPMYIHPOBATH IS

ce0s HOBBIE 3a/1auM B y4y€Oe M MO3HABATEJIbLHOM JEATENbHOCTH, Pa3BUBATh MOTHBBI M1 MHTEPECHI

CBOCH ITO3HABATSIIFHOM NEATCILHOCTH;

- YMEHHE CAaMOCTOSITEIBHO IUIAHUPOBAaTh MYTH JOCTHXKEHUS LeJied, B TOM 4YHUCIE

aNTbTEPHATUBHBIC, OCO3HAHHO BhIOMpaTh HamOoJjee () PEKTUBHBIC CIIOCOOBI PEIICHHUS YUEeOHBIX

Y MIO3HABATENbHBIX 33/1a4;

- YMEHHE COOTHOCUTh CBOM JIEUCTBUS C IUIAHUPYEMBIMU PE3YIbTATAMH, OCYILIECTBIISTh

KOHTPOJIb CBOEH JEATEIbHOCTH B MPOIECCE JOCTUKEHUS pe3ysabTaTa, OMpeNeisiThb CHOCOObI

JEHCTBUI B paMKax IMPEJIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALINEH;

- YMEHHUE OLICHUBATh MPABUILHOCTH BBIMIOJHEHUs y4eOHOU 3a7auu, COOCTBEHHBIE BO3MOKHOCTH

€€ pelleHUs;

- BJAQJCHUE OCHOBAMHM CaMOKOHTPOJISI, CAMOOLEHKH, NMPUHATUSA PELICHUA U OCYLIECTBIICHUS

OCO3HAHHOTO BbIOOpa B y4eOHOI U MO3HABATEIHLHON JESITENLHOCTH;

- yMEHHME OMpeNeNsaTh TIOHATUS, Cco3JaBaTh OOOOLIECHUS, YyCTaHABIMBATh AHAJIOTHH,

KJIacCU(UIIMPOBATh, CAMOCTOSITENILHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KiacCU(DUKALINU,

YCTaHABJIMBATh I[PUYUHHO-CIICJICTBEHHbIE CBA3U, CTPOUTH JIOTUYECKOE pacCyXICHHE,

YMO3aKII0uYeHre (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U JIeNIaTh BHIBO/IBI,

- YMEHHUE C03/1aBaTh, MPUMEHAITh U MPe0OPa30BLIBATh 3HAKH U CHUMBOJIBI, MOJEIU U CXEMBbI IS

pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1a4;

- CMBICIIOBO€ UTEHUE;

- YMEHHE OpraHH30BBIBATH Y4eOHOE COTPYTHHUYECTBO U COBMECTHYIO JAEATEIHHOCTh C yUYUTEIEM

U CBEpPCTHUKAMH;, pPabOTaTh WHAMBHIYATbHO W B TpPYMNE: HAXOMUTh OO0IIee peuieHHue |

paspemath KOH(IUKTEI Ha OCHOBE COTJIACOBAaHWS TMO3UIMKA U yd4y€Ta  HMHTEPECOB;

(hopMynupoBaTh, apTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;



- YMEHHE OCO3HAaHHO HCIIOJIb30BATh pEYEBBIE CPEICTBA B COOTBETCTBUM C 3aJade
KOMMYHHMKAIIUM Ul BBIPAKEHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; MJIAHUPOBAaHUS U
peryisiliud CBOEH IEATENbHOCTH; BJIAJICHUE YCTHOM M NUCBMEHHOM PEYbI), MOHOJIOTMYECKOM
KOHTEKCTHOM PEUYblO; pa3BUTHE MOTHUBALMU K OBJIAJICHUIO KYJIbTYpPOW aKTUBHOIO IIOJIb30BaHUS
CJIOBApsIMU U IPYTUMHU IIOUCKOBBIMU CHUCTEMAMU;

- (GopMHpOBaHHE W Pa3BUTHE KOMIETEHTHOCTH B OOJACTH HMCIOJB30BAaHUS WH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHosoruil (nanee UKT — komnerenum);

- (opmupoBaHMe H pa3BUTHE HKOJOTHYECKOTO MBIIIJICHNS, YMEHHE IPHUMEHSITh €ro B
[I03HABATEIbHONH, KOMMYHUKATUBHOM, COLMAJIbHOW TMpaKkTUKE U  HpodeccHoHaTIbHOU
OPHUEHTALINH.

BbInycCKHHUK HAY4YHTCS:

- XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIOIEHNE, U3MEPEHUE, SKCTIEPUMEHT;

- CBOMCTBA TBEP/BIX, KHUIKUX, Ta3000pa3HBIX BEIECTB, BBIJCISS UX CYIIECTBEHHBIC TPU3HAKHY;

- PacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKHX IOHITHUA «aTOM», «MOJIEKYJIa», «XUMHYECKUN
BJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEHIECTBO», «BAJICHTHOCTH», «XUMHUYECKas
peaKkuus», UCMOJIb3ysl 3HAKOBYIO CUCTEMY XUMHUH;

- pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHH;

- pa3nnyaTh XUMUYECKUE U (PU3UUECKUE SBIICHUS;

- Ha3bIBaTh XUMHYECKHUE DJIEMECHTHI,

- OTIPEJENISITh COCTaB BEIIECTB M0 UX popMynam;

- BAJICHTHOCTb aTOMa 2JICMEHTA B COCIMHCHUSAX;

- OTIPEACIISATh TUIl XUMUYECKUX PEAKIIUA;

- Ha3bIBaTh MIPU3HAKH U YCJIOBUS MPOTEKAHUSI XUMHUECKUX PEAKIINI;

- BBIABJISITH MPU3HAKU, CBUAETEIBCTBYIOIIME O MPOTEKAHUN XUMHUYECKOW peakiuu Mpu
BBINIOJTHCHUN XUMHUYECKOTO OIbITA;

- COCTaBJIATH (POPMYJIBI OMHAPHBIX COCAMHEHUN;

- COCTaBJIATh YPAaBHEHUS XUMHUECKUX PEAKIIN;

- coOmoaaTh MpaBuiIa 6€301acHON PabOThI MPU TPOBEICHUH OIBITOB;

- TI0JIL30BaThCS JIAOOPATOPHBIM 00OPYIOBAHUEM H TTOCYI0H;

- BBIYUCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

- BBIYUCIISATH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMeHTa 1o (hopMysie COCTUHECHHS;

- BBIYHCIATH KOJMYECTBO, 00bEM HIIM Maccy BEUIECTBa MO KOJIUYECTBY, 00BEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIIHH;

- XapakTepu30BaTh GU3MYECCKUE U XUMHYECKHE CBOKCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPOJIA;

- IOJIy4aTh, COOMPATH KUCIOPO.I ¥ BOJAOPO/I;

- pacrmo3HaBaTh OMBITHBIM IyT€M ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPOI;

- pacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

- PacKpbIBaTh CMBICI MOHSATHI «TETIOBOM 3(h(EKT peakium», «MOJSIPHBII 00beM»;

- XapaKTepu30BaTh GU3NUECKUE U XUMUUECKHUE CBOICTBA BOIBL;

- PaCKpBIBAaTh CMBICII ITIOHITUS «PACTBOPY;

- BBIYUCIIATh MACCOBYIO JIOJIK0 PACTBOPEHHOIO BELIECTBA B PACTBOPE;

- IIPUTOTOBJIATH PACTBOPHI C ONPEAEIIEHHON MacCCOBOM J10JI€M PACTBOPEHHOIO BELIECTBA;

- Ha3bIBaTh COCAMHEHNS U3YYCHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

- XapakTepu3oBaTh (U3MUECKHUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEIIIECTB: OKCUIOB, KMCJIOT, OCHOBAHUM, COJICH;

- ONPEAEIIATh NPUHAUIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCy COEAUHEHHUI;
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- COCTaBJIATH (DOPMYIIBI HEOPTAHUIECKUX COCTMHEHUN M3yICHHBIX KIIACCOB;

- TPOBOJUTH OIBITHL, MOATBEPXKIAIOIINE XUMHUUYECKHE CBOWCTBA M3YyUYEHHBIX KJIACCOB
HEOPraHMYECKHUX BEIECTB;

- pacro3HaBaTh OMBITHBIM MMYTEM PACTBOPHI KUCIIOT U ILIEJIOUYEH M0 U3MEHEHHUIO OKPACKU
WHJIUKATOPA;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXK/y KJIacCaMU HEOPTaHWUYECKUX COCTUHCHUI;

- packpsiBath cmbica [lepuoanueckoro 3akona [[.M. Menneneesa;

- 00BSACHATH (PU3UYECKHIA CMBICI aTOMHOTO (IIOPSAKOBOTO) HOMEpPAa XHMHUYECKOTO DIJIEMEHTA,
HOMEPOB I'PYIIIBI U IepHoJia B nepuoanudeckon cucreme [[.M. Menneneesa;

- OOBSICHATh 3aKOHOMEPHOCTH WU3MEHCHHUsSI CTPOCHHS aTOMOB, CBOWCTB 3JIEMEHTOB B Ipeieliax
MaJIbIX TIEPUOOB U TJIABHBIX MOATPYIIIT;

- XapaKTeprU30BaTh XUMHYECKHUE JIEMEHTHI (OT BOJOPO/Ia /10 KaJIbIMs) Ha OCHOBE UX TOJIOKEHUS
B nepuoanueckoit cucreme .M. MenzeneeBa 1 0COOEHHOCTEM CTPOCHHS X aTOMOB;

- COCTaBJIATH CXEMBI CTPOCHHS aTOMOB mepBbix 20 371eMeHTOB mepuoandeckoit cuctemsl J[.U.
MenneneeBa;

- PacCKpbIBATh CMBICII MTOHATUN: «XUMHUUYECKASI CBSI3bY, «IIEKTPOOTPUILIATEITIEHOCTDY,

- XapaKTepu30BaTh 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEIIECTB OT THIMA KPUCTATUIMUECKON
peIeTKy;

- OMIPEIENSTh BU XUMUYECKON CBSA3U B HEOPTAaHUIECKUX COCTUHEHUSX;

- W300pakaTb CXEMBI CTPOCHMSI MOJICKYJ BEHIECTB, OOpa30BAaHHBIX pPa3HBIMU BHJIAMHU
XUMHYECKUX CBI3EH;

- PacKpBIBaTh CMBICI TIOHITHH «HOHY», KaTHOH», «AaHHOHY, «IJIEKTPOIUTHDY, «HEIIIEKTPOITUTHI,
«OQIEKTPOJIMTUYECKAS TUCCOLMAIU», KOKUCIUTENbY, «CTENEHb OKUCICHUS) «BOCCTAHOBUTEIbY,
«OKHUCIICHHE», «BOCCTAHOBJICHHEY;

- ONIPEACIISTH CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCTMHEHUH;

- PacKpBIBATh CMBICJ TEOPUU IIEKTPOTUTHUUECKON TMCCOIMAINY;

- COCTaBJIATh YPaBHEHUS AJIEKTPOJIUTUUECKON AUCCOIIMALIUM KUCIIOT, IIEJI0Y€EH, COJIEH;

- OOBSICHATH CYIIHOCTh MpOIlecca IEKTPOJTUTHUCCKON AUCCONMAIIMKA M PEAKIIMi MOHHOTO
oOMeHa;

- COCTaBJIATH IMOJTHBIC U COKPAIIICHHBIC HOHHBIC YPAaBHEHHS PEaKIui OOMEHa,

- OMPEICIISTh BO3MOYKHOCTD IMTPOTEKAHUS PEaKIInidi HOHHOTO 0OMEHa;

- IPOBOJIUTH PEAKIIMH, TOATBEPKIAIONINE KaUeCTBEHHbBI COCTAB PA3JIUYHBIX BEILIECTB;
ONPEACIIATh OKUCIUTENb U BOCCTAHOBUTEb;

- COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

- Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOW PEaKIINH;

- KIacCH(UIIUPOBATh XUMHYECKUE PEAKITUH TI0 Pa3IMIHBIM ITPU3HAKAM;

- XapaKTepu30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAIIIOB;

- TPOBOJUTH OTBITHI MO MOJIYYEHHUIO, COOMPAHUIO U U3YYCHHIO XUMUYECKHX CBOIICTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIIOTO ra3a, aMMUaKa;

- pacrmo3HaBaTh OMBITHBIM IyTEM Ia3000pa3HbIe BEIIECTBA: YIJIEKUCIIbII ra3 1 aMMHaK;

- XapaKTepu30BaTh B3aUMOCBSI3b MEK/Iy COCTABOM, CTPOEHUEM U CBOMCTBAMU METAIIOB;

- Ha3bIBaTh OPraHMYECKHE BEIIEeCTBA MO WX (GopMylie: MeTaH, 3TaH, STUJICH, METAHOJ, ITAHOIL,
[JIMIEPUH, YKCYCHas KHUCJIOTa, aMUHOYKCYCHas KHCJOTa, CT€apUHOBAas KUCIOTa, OJIEMHOBas
KHCIIOTa, TIIF0K033;

- OLICHUBATh BIMSHUE XUMHUYECKOTO 3arpsA3HEHUs OKPYXKAIOLIEl Cpe/ibl Ha OpraHu3M YEJIOBEKa;

- TPaMOTHO 00paIaThes ¢ BEIIECTBAMU B TIOBCETHEBHO JKU3HH,

- OMNpeAeNATh BO3MOXKHOCTh MPOTEKAHUS PEAKIUN HEKOTOPBIX MPEACTABUTENIEH OPraHUuYeCKUX
BEILIECTB C KUCJIOPOJIOM, BOJIOPOJIOM, METAINIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMM.

BblﬂyCKHHK MOJYYMT BO3MOKHOCTD HAYYHTHCHA:
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- BBIABUT'ATb U MPOBCPATH SKCHICPUMCHTAJIBHO I'MIIOTE3bI O XUMHUUYCCKUX CBOMCTBAxX BCIIIECCTB Ha
OCHOBE HX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKUE PEAKIIUH, O XapaKTepe
U MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

- XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABJIMBATH MPUUUMHHO -
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMHA XaPAKTCPUCTUKAMH BCUICCTBA,

- COCTaBJISITb MOJICKYJIIAPHBIC W IIOJIHBIC HMOHHBIC YPAaBHCHHA I10 COKpalllCHHBIM MHOHHBIM
YpPaBHEHUSM;

- IIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MTPOABJIATE OKHCINUTCIBHBIC NJIM BOCCTAHOBUTCIIbHBIC
CBOICTBA C YUETOM CTEICHEN OKUCIICHUS DIIEMEHTOB, BXOISIIHUX B €r0 COCTAB;

- COCTaBJIAATb YpPaBHCHHUA peaKuHﬁ, COOTBCTCTBYIOIIMX ITIOCICAOBATCILHOCTH HpeBpaHIGHI/Iﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMIYHBIX KJIACCOB;

- BBIIBUI'aTb U MPOBEPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bI O PE3yJIbTaTax BOS)ICI\/'ICTBI/HI Pa3IMIHBIX
(hakTOpOB HAa UBMEHEHUE CKOPOCTU XUMHUYECKON peaKIlvi;

- HCIIOJBb30BAaTh HpI/I06peTeHHI>Ie SHAaHUA JJId DOKOJOTMYCCKM TI'PaMOTHOIO TIIOBCACHUA B
OKpYKarollel cpee;

- HCIIOJIb30BAaThb HpI/I06peTeHHBIe KIIFOYCBBIC KOMIICTCHIIMM IIPU BBINMOJIHCHUHU IIPOCKTOB H
y4eOHO-HUCCIEAOBATEIbCKUX  3aad 10 HW3YYEHHUIO CBOMCTB, CIOCOOOB TIONy4eHUS |
pacro3HaBaHUs BEIIECTB;

- 0OBEKTHBHO OLCHHUBATH I/IH(i)OpMaI_H/IIO 0 BCHICCTBAX U XUMHNYCCKHUX MMPOLIECCCAX;

KPUTUYECKH OTHOCUTHCS K TICEBIAOHAYYHOW HH(POPMAIMK, HETO0OPOCOBECTHOW peKiiaMe B
CpeacTBax MaccoBOM HHpopManuy;

- OCO3HaBaTb 3HAYCHUE TCOPCTUUYCCKHX 3HAaHUU 110 XUMHU JJIA HpaKTI/I‘IeCKOfI OCATCIIBHOCTHU
YeJI0BEeKa;

- co3JaBaTh MOJIETIM W CXEMbl JUIsl pelleHus Y4eOHbIX M TMO3HaBATEIbHBIX 3aj[ay; MOHUMATh
HE0OX0IMMOCTh COOJIO/ICHUS TIPENUCAaHNM, TPeAaraéMbIX B HHCTPYKLIUAX IO MCTIOIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUH U JIP.

Paszngen 11
Conep:xanue y4eOHOT0 nmpeaMera

B cucreme ectrecTBeHHOHAy4HOTO 00pa30BaHUs XMMHUS KaK y4eOHbII mpeaMeT 3aHUMaeT
BaXHOE MECTO B IIO3HAHUM 3aKOHOB MPUPOJbI, (OPMHPOBAHMM HAYYHOM KapTHUHBI MUDA,
CO3/IaHMM OCHOBBI XMMUYECKHUX 3HAHWM, HEOOXOAMMBIX I MOBCEIHEBHOW >KU3HU, HABBIKOB
3JI0pOBOTO M 0€30MaCHOro /s YeJIOBEKa M OKPY’Karollel ero cpenpl oOpasa KU3HH, a TaKKe B
BOCIIMTAHUH 3KOJIOTHYECKOH KYJIbTYpHI.

VYcnemHocTh  M3y4eHMsl XMMMM CBS3aHA C  OBJIAJICHHEM XUMMUYECKHM  SI3BIKOM,
coOIIOJICHHEM TMpaBHJl 0e30macHOil paboThl MpPU BHINOJIHEHUH XMMHUYECKOTO 3KCIIEPUMEHTAa,
OCO3HAHMEM MHOTOUMCIIEHHBIX CBA3EM XMMUU C IPYTHMHU NIPEAMETAaMU IIKOJIBHOIO Kypca.

IIporpamma BKJIO4aeT B ce0sl OCHOBbI HEOPraHMYECKOH W OpPraHUYEeCKOM XHMUHU.
I'maBHOW upeeil mporpammbl SBISETCS co3JaHMe 0a30BOT0 KOMIUIEKCA OINOPHBIX 3HAHUM 110
XHMUH, BBIPAKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pacTy 00yUyaromuxcs.

B coxmepxaHMM JaHHOTO Kypca IPEACTaBIEHBI OCHOBOIOJArarlUe XUMUYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE U3YUEHHE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHMS, MPOTHO3UPOBAHUE CBOMCTB BEILECTB, UCCIECIOBAHHE 3aKOHOMEPHOCTEN
XMUMUYECKUX TPEeBpaAIleHUH M MyTed ynpaBleHHs HMMU B ILEIAX IMOJY4YEeHUS BEIIECTB H
MaTepHaJIoB.



TeopeTueckyto OCHOBY H3YYEHUS HEOPraHWYECKOW XHMHMM COCTaBJISIET aTOMHO-
MOJIEKYyJIsipHOE yueHue, [lepuonmueckuit 3axkon .M. MenneneeBa ¢ KpaTKUMHU CBEICHUSIMUA O
CTpOCHHMM aToMa, BHIAX XUMHYECKOM CBA3HU, 3aKOHOMCPHOCTAX IMPOTCKAHUA XUMHUUCCKUX
peaKuuu.

B HU3YUCHHUHM KypCa 3HAYUTCIbHAA POJIb OTBOJUTCA XUMHUUYCCKOMY ISKCIICPHUMCHTY:
MIPOBEJICHUIO TPAKTUUECKUX U JJAOOPATOPHBIX padOT, OMMCAHUIO PE3YIbTATOB YUEHUUECKOTO
HKCTIIEPUMEHTA, COOIIOACHUIO HOPM M IIPaBUJI Oe30MaCHON pabOThl B XUMHYECKOW JTAOOPATOPHH.

Peanuzanus gaHHOM mporpamMMbl B Impoliecce OOy4YEHHs] IO3BOJIMT OOydaroluMCs
YCBOUTH KITFOUCBBIC XUMHNYCCKHNEC KOMIICTCHIIMU U TTIOHATH POJIb U 3BHAYCHUEC XMMHU CPCIU APYTUX
HayK O IPUPOJE.

N3yuenne npenmera «XuMmus» B 4acTH (POPMUPOBAHHA Yy OOYy4aIOUIUMXCS HAYyYHOTO
MHPOBO33PEHHUS, OCBOCHMs OOIIEHAYUYHbIX METOJO0B (HaOJIOACHHE, U3MEPEHUE, HKCIEPUMEHT,
MOZ[GJ'II/IpOBaHI/Ie), OCBOCHHUA TPAKTUYCCKOIO0 IMPUMCHCHUSA HAYYHBIX 3HAaHUM OCHOBAHO Ha
MEXIPEIMETHBIX CBs3sIX ¢ mpenmeramu: «buonorus», «l'eorpadus», «Mcropus»,
«Jlutepatypa», «Matematuka», «OCHOBbI 0€30MACHOCTH >KHU3HEAEATEIbHOCTHY, «Pycckuit
A3BIK», «DU3NKaY, «IKOTOTHUS.

IlepBoHayasbHbIE XMMUYECKUE TOHATHS

[Ipeamer xumuu. Tenma m BemectBa. OCHOBHBIE METOJBI TO3HAHHS: HAOJIOJICHHE,
U3MEpPEHHE, SKCIEPUMEHT. PU3NYECKHE U XUMHUYECKUE SIBIICHUSA. YHCThIE BENIECTBA U CMECH.
Crioco0Os1 pazneneHusi cMeceir. AtoM. MoJiekyna. XUMHUYECKHN 3JIEMEHT. 3HAKH XUMUYECKHUX
aneMeHTOB. [IpocThie W CIIOkKHBIE BelecTBAa. BajleHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTBa. Xumuueckue (opmynbl. Mumekcel. OTHOCHUTENbHAs aTOMHAs M MOJICKYJISIpHAs
Maccel. MaccoBasi 10Ji1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU. 3aKOH COXPAHEHHUsS MAacChl
BemecTB. Xumudeckue ypaBHeHHsA. KoaddummeHTsl. YcaoBus W TpHU3HAKK TPOTEKAHHS
XUMHUUYECKUX peakiuii. Mojp — eMHuIIa KOJIMYEeCTBA BeniecTBa. MoJigapHas macca.

Kucaopoa. Bonopon

Kucnopon — xumuyeckuii sneMeHT M mpoctoe BeniectBo. O30H. CoctaB BO3ayXa.
du3nyeckue M XUMHUYECKHE CBOMCTBa Kuciopoda. llonmydyeHne u mpUMEHEHUE KHUCIOpPOJa.
TennoBoit 3pdext xumuuecknx peaknuii. [loHsTHE 00 3K30- M DHIAOTEPMHUYECCKUX PEAKITUAX.
Boaopon — xumMuueckuil 3JIEMEHT U MPOCTOE BellecTBO. PU3NYECKUE U XMMUYECKUE CBOMCTBA
Bojiopona. IlonydueHnue Bogoposa B jnadoparopuu. IlomydeHre Bogopoia B MPOMBIILICHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABorazpo. MossipHblil 00beM razoB. KauecTBeHHBIE peakiiuyu Ha
razoo0pasHbie BemecTBa (KUCI0po, Bogopo ). OObeMHBIE OTHOIICHUS Ta30B MPHU XUMUYCCKUX
peakiusx.

Bopma. PacTBopsI

Bopna B npupone. Kpyrosopot Boasl B npupojae. Ouznueckne 1 XMMUYECKHUE CBOMCTBA
BoJibl. PacTBOpHBI. PacTBOpMMOCTH BeliecTB B Bojie. KoHleHTpanus pacTBopoB. MaccoBas J101s
pPacTBOPEHHOTO BEIIECTBA B paCTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEeHUIt

Oxcunpl. Knaccudukanusa. Homenknarypa. ®usnueckue CBOWCTBA  OKCHJIOB.
XuMHuueckue CcBoMcTBa OKcHIoB. Ilomydyenne u mnpuMeHeHHEe OKCUAOB. (OCHOBaHUSL
Knaccugukanus. Homenknatypa. dusnueckue cBoiictBa ocHoBaHM. [losrydeHne oCHOBaHMU.
XuMUYecKkue cBoOicTBa oOcHOBaHM. Peakuus ueiTpanmzanuu. Kucnotel. Kriaccuduxarms.
Homenkmarypa. ®usnueckue cBoucrBa KUCHOT. llonmydeHne W INpUMEHEHHE  KHUCIOT.
XUMHUECKHE CBOMCTBA KUCIOT. MIHIuKaTopbl. MI3MeHeHne OKpacku MHAWKATOPOB B Pa3IMYHbBIX
cpenax. Comu. Knaccudukanusa. Homenknarypa. ®@usudeckue cBoiictBa cojeil. [lomxyuenue u
IPUMEHEHHE coJieh. XUMHUUYECKUE CBOMCTBA coiel. ['eHernueckas CBsA3b MEXKIY Kiaccamu
HEOpraHuyeckux coenuHeHuil. [Ipobnema 6e30MmacHOro HCTOIH30BAHMSI BEIIECTB U XUMHUECKUX



peaKkuuii B MOBCEIHEBHOM KU3HU. TOKCHUYHBIE, TOPIOYHE U B3PBIBOOIIACHBIE BEIIECTBA. bBITOBAs
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue atoma. Ilepuoanyeckuii 3aK0H U MepHOAMYECKAsi CUCTEMa XMMHYECKUX
asnemeHTOB /I.U. MenaeneeBa

Crpoenue aroma: sApo, dHEpreTudeckuit ypoBeHb. CocTaB sipa aroma: MPOTOHBI,
HeuTpoHnsl. M3oromnsl. Ilepuommuecknii 3akon [I.M. MenneneeBa. llepnonnueckas cucrema
xumudeckux anemeHToB .M. MenneneeBa. ®u3uyeckuid CMBICT aTOMHOTO (TIOPSIKOBOTO)
HOMEpa XHMMHYECKOTO »3JIEMEHTa, HOMEpa TPYNIbl W IMEpUoJa MEPUOJUUYECKON CHUCTEMBI.
CrpoeHHe DSHEPreTHYeCKHX ypoBHEH aToMoB miepBbIX 20 XMMHYECKUX  IJICMECHTOB
nepuoauueckoi cucremsl J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMICTB aTOMOB
XUMHUYECKUX DJIEMEHTOB U MX COCIMHEHUM HAa OCHOBE TOJIO)KEHUS B MEPUOJAMYECKON CHUCTEME
J.1. Menneneesa u crpoenus aroma. 3Hauenue [lepuoaunaeckoro 3akona JI.11. Menneneena.

CTtpoeHue BeulecTB. XMMU4YECKasi CBA3b

DNEeKTPOOTPUIIATEILHOCTh aTOMOB XUMHYECKHX 37eMeHTOB. KoBalleHTHasi XuMHueckast
CBSI3b: HEMOJIsIpHasi U moJisipHast. [loHATHE O BOJOPOIAHON CBSI3M U €€ BIUSHUU Ha (U3HUYECKHE
CBOMCTBa BeEHIECTB Ha npuMmepe Bojabl. HMoHHas CBA3b. Meraumueckas CBs3b. [HIIBI
KPUCTAJUTMYECKUX PEIIETOK (aToOMHAasi, MOJIEKYJISIpHAs, HOHHAs, METAUTNYECKast). 3aBUCUMOCTh
(bM3UYECKUX CBOMCTB BEIIECTB OT THMA KPUCTALNTHISCKON PEIIECTKH.

XuMHYeCKHe PeaKluu

[lonaTHe O CKOpOCTH XHMMHMYECKOM peakuuu. @DakTopsl, BIMSIOIME HA CKOPOCTbH
xuMmuueckoi peakuuu. [lonstue o karanmuzartope. Kiaccudukanus XUMHUYECKUX pEaKIMi MO
pa3IUYHBIM TIPU3HAKaM: YHCIY M COCTaBY HMCXOJHBIX W TOJYYCHHBIX BEIIECTB; M3MECHEHHIO
CTENEHEH OKUCIIEHUS! aTOMOB XUMHYECKUX 3JIEMEHTOB; MOTJIOMIECHUIO VI BBIICIECHUIO SHEPTUH.
DJIEKTPOJIMTUYECKAS JTUCCOLMAIUS. DJIEKTPOJUTHI U HEdeKTpoauThl. Moubel. KaTuonbl u
aHWOHBI. Peaknuum HWOHHOTO OOMeHa. YCIOBHsS TIPOTEKAaHHS pEaKIWid HOHHOTO OOMeHa.
DJIEKTPOJIMTUYECKAS ~IUCCOIMALASl KUCIOT, I1Ienodyerl u cosieil. CTeneHb OKHUCIEHUS.
OnpeneneHre CTENEHUW OKHUCIEHHS AaTOMOB XHMHMUYECKMX DJJIEMEHTOB B  COCIMHEHHUSX.
Oxucnurens. BoccranoButens. CyllHOCTh OKACIUTENIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN.

Hemetausl IV — VII rpynn u ux coennHeHus

[TosoxkeHre HEMETa/NIOB B MEPUOJUYECKON CHUCTEME XUMHUYECKHX dnemMeHtoB J[.H.
MenneneeBa. O0mue cCBOMCTBA HeMeTa/UIOB. [ anoreHsl: GuU3nUecKre U XUMHUYECKHUE CBOMCTBA.
CoenuHeHns TaJoOreHoB: XJIOPOBOAOPOJ, XJIOPOBOJOPOJHAas Kuciora u ee coiu. Cepa:
¢buznueckue u xuMmuueckue cBoictBa. CoeMHEHUs Cepbl: CEpOBOJOPOJ, CYIb(GUIbI, OKCHIbI
cepbl. CepHasi, cepHUCTasi U CEPOBOJAOPOIHAS] KHCIOTHI M HMX COJH. A30T: ¢uU3MYECKHe U
xumuyeckue cBorctBa. Ammuak. Conu ammoHusi. OKcuIpl a3oTa. A30THasi KACIOTA U €€ COJIH.
®ocdop: pusnueckne u xumuyeckue cpoiictBa. Coeaunenus docdopa: okeun gocehopa (V),
oprodochopHass KHCIOTa U €€ Ccolu. Yriepold: ¢GU3NYECKue M XUMHYECKHE CBOICTBa.
AnnoTponus yriepoja: anMas, rpadut, kapous, ¢ymiepensl. CoeluHEeHUs yriaepoaa: OKCUIbI
yraepoaa (II) u (IV), yronbHast kucnota u ee conu. KpeMHuit u ero coeiuHeHus!.

MeTaJuibl M HX COCIUHEHUS

[lonoxxeHne MeTaJJIOB B MEPUOJAMYECKOM cHCTeMe XuUMHUuYeckux osnemeHToB [[.M.
MenneneeBa. Metauibl B IpupoJe U obOmme crnocodbl ux mnonydeHus. OOmue ¢usnueckue
cBoiictBa MeramoB. OOImMe XWMUYECKHE CBOICTBAa METaUIOB: pEaKlIUU C HeMeTallJamH,
KHCIIOTaMH, COJISIMHU. DJIEKTPOXUMUYECKUN Psii HanpskeHud MetaiioB. Lllenounsie Metamisl U
ux coenunenus. lllenoynozeMenbHble METAIIBI M UX COSAMHEHUSA. ANMOMUHUNA. AMPOTEpHOCTD
okcuga U runppokcuaa amoMuHus. Kenezo. CoenuHEHHs Kene3a U MX CBOMCTBA: OKCHBI,
rupokcubl u conu xenesa (11 u I11).

IlepBoHava/IbHBIE CBeIeHUS 00 OPraHUYeCKNX BellecTBax

[lepBoHauanbHBIE CBECHUS O CTPOCHUM OPraHMYECKHUX BEIECTB. YTJIEBOJAOPOIbI: METaH,
9TaH, STWIEeH. VICTOUHUKH YTIeBOAOPOAOB: MPUPOAHBIN Ta3, HEPTh, YrOJb.
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Kucnopojaconepxamue COEAMHEHUS: COHPTHI (METAHOJ, ATAHOJ], TJIUIEPUH), KapOOHOBHIE
KHUCIIOTHI (YKCYCHasi KHCJIO0Ta, aMUHOYKCYCHAsi KUCJIOTa, CTEAPUHOBAsS U OJIEMHOBAs KUCIOTHI).
buonormueckn BajKHbIE BEILIECTBA: JKHUPBI, IJIOKO3a, O€lKkU. XHUMHUYECKOE 3arpsi3HEHHE
OKPY’KaIoIlel Cpelibl U €ro NOCIEACTBHUSL.

Tunbl pacyeTHbIX 3a1a4:

Boruncnenue MaccoBoil 10J1M XUMUYECKOTO 3JIEMEHTa 10 (POopMyIie COeTMHEHUS!.

YcTaHoBIIeHHE MpocTeltied (GOpMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM XUMUYECKUX
3JIEMEHTOB.

Bbruncnenus mo XMMHUYECKUM ypaBHEHUSIM KOJIMYECTBA, 00bEMa, MACChl BEILECTBA 10
KOJIMYECTBY, 00bEMY, MacCe PeareHTOB WM MPOIYKTOB pPEaKLUU.

Pacuer MaccoBoii 071U pacTBOPEHHOTO BEIIECTBA B PaCTBOPE.

IIpuMepHbIe TeMbI NIPAKTHYECKUX PA0OT:

JlabopaTopHoe oGopynoBaHue U npueMbl oOpamienusi ¢ HuM. [IpaBuna Ge3omacHon
paboThl B XUMUUECKOH J1abopaToOpuu.

OuncTKa 3arpsi3HEHHON OBapEHHON COJIH.

[Ipu3Haky NpoTeKaHUs XMMUYECKUX PEAKIIUH.

[Tosnydyenune kucinopoaa U U3y4eHHUE €ro CBOMCTB.

[Tosydenune BOIOPO1a U U3yYEHUE €TO CBOWCTB.

[IpuroroBiieHne pacTBOPOB C ONPEAEIICHHON MacCOBOM JI0JI€M paCTBOPEHHOIO BEIIECTBA.

Pemenne sxcniepuMeHTanbHbIX 337a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTraHUUECKUX
COCTMHEHU .

Peakunn nonHoro oomMena.

KauecTBeHHbIE peakIi Ha HOHBI B PacTBODE.

[Tosnydenne aMMuaka M U3y4eHHE €ro CBOMCTB.

[Tosydenune yriaekuciaoro ra3a u u3y4eHue ero CBOMCTB.

Pemenne sxcniepuMenTanbHbiX 3a1a4 o teme «Hemetamner 1V — VI rpynm u ux
COEIUHEHUNY.

Pemenue skcriepuMeHTaNbHBIX 331a4 10 TeMe «MeTasulbl U UX COSAUHEHUY.



Paznen I1l. TemaTnueckoe IVIAHUPOBAaHUE C YKAa3aHUEM KOJINYECTBA YaCoB,
OTBOJMMBIX HA OCBOEHHE KAXKI0il TeMbI

8 KJIACC (68 uacoB)

Ne IIpumeyanue
Koa-
Ne | m/m (Mcmosib30BaHUE
Tema ypoka BO
nm| B obopynoBanus Touku
4acoB
TeMe pocra)
IlepBoHaya/IbHBbIE XMMUYECKHE MOHATHA (254)
1 1 [Ipeamer xumuu. Tena u BemecTa. 1

OcHOBHEIE METOJbI ITO3HAHHUA:
Ha6J'IIOI[CHI/IG, N3MCPCHUE, DKCIICPUMCHT.

2 2 | TlpakTrueckast padota Nel. JlaboparopHoe 1 Hudposas nabopatopus
000pyI0BaHNE U TIPUEMBI OOPAIIEHUS C RELEON
HuM. [IpaBuna 6e3onacHoi paboTHI B [Mudposoii qaTuuk
XUMHUecKol abopatopuu. CTpoeHue TEMIIEPaTypbl
IJIAMEHU. CnuproBka
Cgeua.
3 3 | ®usnyeckue U XUMHYCCKUC SIBICHUS 1
4 4 | Yucreie BemectBa U cmecu. CriocoObl 1
pasaeneHus cMecen
5 5 | IIpaktuueckas pabora Ne2. Ouuncrka 1
3arpsI3HEHHOM MOBAPEHHOM COJIH.
6 6 | AroMm. Mouekymna. 1
7 7 | XuUMUYECKUHN IEeMEHT. 3HAKH XUMUYCSCKUX 1
3JIEMEHTOB
8 8 [IpocThie 1 COXKHBIEC BEIIECTBA. 1
9 9 | BaneHTHOCTD 1
10 10 | 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA. 1
11 | 11 | Xumwudeckue Gpopmyinbl. MHACKCHI. 1
12 | 12 | OtHOCHUTENbHAS ATOMHAS M MOJICKYJISIpHAS 1
Macchl
13 13 | MaccoBas I0J11 XMUMHYECKOI'0 3JIEMEHTA B 1
COCIMHEHUH.
14 14 | BeruuciieHue MaccoBOM IOJIHM XUMUYECKOTO 1
3JIeMeHTa 1o (opMyIie COeTMHEHUSI.
15 | 15 | YcranoBneHue npocreiiieit popmybl 1
BEII[ECTBA [10 MACCOBBIM JIOJISIM
XUMHYECKUX DIIEMEHTOB.
16 16 | MaccoBas 011 XUMHYECKOTO DJIEMEHTA B 1
COEIMHEHUU
17 | 17 | 3akoH coXpaHEHUs MacChl BEIICCTB. 1 BEChl TEXHOXUMUYECKHE
JleMOHCTpaIMOHHBIN SKCIIEPUMEHT. «3aKOH WM 3JIEKTPOHHBIE; CBEYA,
COXpPaHEHHUS MaCChl BEI[ECTBY KoJ10a riockogoHHas 250
MJT; JIOKKA JUTSl COKUTaHHUST
BEIIIECTB
18. | 18. | Xumwnueckue ypaBHeHUs. KoadduineHTsr. 2
19 | 19
20 | 20 | YcnoBus M MpU3HAKU MPOTEKAHUS 1

XUMHUYCCKUX peaKuHﬁ.




21

21

[Ipaktuyeckas pabora Ne3. Ilpuznaku
IIPOTEKAHUS XMMUYECKUX PEaKIUH.

22

22

Mouib — equHHIIA KOJTWYECTBA BEILECTBA.
Moumnspnas macca.

23

23

Moumnspnas macca.

24

24

KonTponsnas padora Nel no teme
«HepBOHa‘-IaJII)HI)Ie XUMHNYCCKHUEC ITIOHATHUA»

25

25

Boruncnenus no XMMMYECKUM ypaBHEHUSM
KOJIM4€ECTBAa, 00bEMa, MacChl BELIECTBA 110
KOJIMYECTBY, 00BEMY, MacCe PEarcHTOB MU
MIPOJIyKTOB PEaKIUu.

Kucaopoa. Bonopoa (94)

26

Kucnopo — XuMu4eckuii 3JIEMEHT U
npocroe BemecTBo. O30H. CocTaB BO3ayXa.

27

duznueckre 1 XUMHUYECKHUE CBOMCTBA
KHUCJI0PO/Ia.

28

w

[Tony4yenue u npuMeHEHUE KUCIOPOAA.

29

[IpakTueckas padota Ne4. [Tonyuenue
KHCJIOPOJA U U3Y4EHHE €r0 CBONCTB.

30

Boaopoa — XUMHYECKUI 3JIEMEHT |
pocToe BemecTBo. [lomydenre Bogopoia B
naboparopun. [losryaenue Boopoaa B
MPOMBIIIICHHOCTH.

31

duszndeckne ¥ XUMHISCKHAE CBOMICTBA
BoJjiopona. [Ipumenenne Bogopoa.
KadectBenHsie peakiuu Ha Ta3000pa3HbIe
BelecTBa (KUCIOPOI, BOJOPOI).

32

[Ipaktrueckas padota Ne5. [lomyuenue
BOJIOPO/JIa ¥ U3YUEHHUE er0 CBOUCTB.

33

3akoH ABoraapo. MospHbIii 00beM Ta3oB.
OObeMHbIe OTHOUIEHHS ra30B MpU
XUMHYECKUX PEaKLUsX.

34

BrrunciaeHus mo XuMHYeCKUM YpPaBHCHUAM
KOJIMYCCTBA, O6’BeMa, MacCcChlI BEIICCTBA I10
KOJIMYCCTBY, 06’beMy, MacCCe pCarcHToB UJIN
IIPOAYKTOB pCAKIINU.

Bona. PacTBopbl. (54)

35

Bona B mpupone. KpyroBopoT BojibI B
npupojie. PU3NUECKre U XUMUUECKHE
CBOMCTBA BOJBI. JIeMOHCTpaIMOHHBIN
JKCIIEPUMEHT .

«Pa3no>xeHue BoJbl AIEKTPUUECKUM
TOKOMY.

npubop UL OMBITOB  C
AIIEKTPHUUECKUM TOKOM;
UCTOYHHK HOCTOSTHHOTO
TOKa: IpOOUpPKH — 2 WIT. ,
IPOHYMEPOBAHHBIE;
JTY4YHHKA; CIHMPTOBKA,
MpOOKU — 2 IIT, MUHIIET.

36

PactBopbl. PacTBOpUMOCTE BEILECTB B BOJE.
KoHnuenTtpauus pacrsopos. MaccoBas 1ois
PacTBOPEHHOIO BELIECTBA B PACTBOPE.

37

Pacuer maccoBo# 10U pacTBOPEHHOTO
BEIllECTBa B pacTBOPE.
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38 4 | Ilpaktuueckas padota Ne6. [Ipurotosnenue 1
pacTBOPOB C ONPENEICHHON MacCOBOU
JI0JIei paCTBOPEHHOTO BEUIECTBA.
39 5 | KontponbHas paboTa Ne2 o teme 1
«Kucnopoa. Bomopoxn. Bozxay.
OcHoBHBIE KJIacChl HeOPraHUYecKux coequHenni (174)
40 1 | Okcuapl. Knaccudukanus. Homenknarypa 1
41 2 | ®u3nYecKue CBONWCTBA OKCHJIOB. 1
XUMHUYECKUE CBOMCTBA OKCUJIOB.
42 3 | IlomyueHne u mpuMEHEHNE OKCHJIOB. 1
43 4 | OcnoBanwus. Kimaccuduxanms. 1
Howmenknarypa
44 5 | dusnyeckue CBOKWCTBA OCHOBAHUH. 1
[Tosyyenne ocCHOBaHUA.
45 6 | XuMudeckue CBOWCTBA OCHOBAHHIA. 1 Hudposas nabopatopus
JlabopaTopHblii OTIBIT . «OCHOBAHUS . RELEON
Peakuus HeWTpanuzanum» [udposoii pH. mratus ¢
32)KUMOM; TTSTh
XHUMHUYECKHUX cTakaHOB (25
MJ1); TPOMBIBAJIKA.
46 7 | Kucnotel. Knaccudukarus. 1
Howmenknarypa. @usnyeckne cCBOMCTBa
KHCJTIOT.
47 8 | [lomyueHnue u mpuMEeHEHUE KUCTIOT. 1
48 9 XuMHYeCKHE CBOMCTBA KUCIOT. Peakins 1
HEUTpaIM3alu.
49 | 10 | Ungukatopsl. I3MeHeHNE OKpAacKH 1
WHMKAaTOPOB B PA3IUYHBIX Cpeax.
50 | 11 | Comu. Knaccuduxkarnus. Homenknarypa. 1
®u3nyecKue CBOMUCTBA COJIEH.
51 | 12 | IlomyueHue u mpUMEHEHHUE COJICH. 1
52 | 13 | Xumuueckue CBOICTBa COJICH. 1
53, | 14, | I'emernueckas CBsI3b MEXIY KIacCaMH 2
54 15 | HeopraHWYECKUX COCTMHECHUM.
55 | 16 | IIpakruueckas pabota Ne7. Pemerue 1 L{udporas 1adopatopus
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME RELEON
«OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX [udposoii pH. mratus ¢
coenuHeHuiy. «Onpenenenue pH 32)KUMOM; TISITh
PacTBOPOB KUCIIOT U LIEI0YEiD) XUMHUYECKHUX CTakaHOB (25
MJT); IPOMBIBAJIKA.
56 | 17 | KontposbHas pabota Ne3 o reme 1
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHEHUI.
Crpoenne atoma. Ileproguyecknii 3aK0H M NepHOAMYECKAS
cucreMa xumu4deckux djemMenToB JI.U. MenpaeneeBa (54)
57 1 | Crpoenue aToma: spo, SHEPTETHYECKUAN 1
ypoBeHb. CoCTaB siipa aToma: MPOTOHBI,
HEUTpOHBL. M30TONBI.
58 2 [Tepuoanueckas cucTeMa XUMHYECKHX 1
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anemeHTOB JI.11. Menaeneepa. ®uU3nUuecKuil
CMBICJI aTOMHOTO (TIOPSIIKOBOT0) HOMEpa
XUMHUYECKOTO 3JIeMEHTa, HOMepa rPyIIIbl U
MEepUO0JIa IEPUOTUYECKON CUCTEMBI.

59

w

[Iepnognueckuit 3akoH [[.M1. Menneneesa.

60

CrpoeHue IHepreTUYECKUuX YpOBHEN
aTOMOB TiepBbIX 20 XUMHYECKUX 3JICMEHTOB
nepuoandeckon cucremst J[. 1.
Mengeneena.

61

3aKOHOMEPHOCTH U3MEHEHHUS CBOWUCTB
aTOMOB XMMUYECKHUX JIEMEHTOB U HX
COCIMHEHUH Ha OCHOBE TOJIOKEHUS B
nepuoanyeckoit cucreme [I.M. Menneneesa
Y CTPOCHHS aTOMa. 3HAUCHHUE
[Tepunoanueckoro 3akona J1.1.
Menpeneena.

Crtpoenue BemecTB. XuMH4YecKas cBs3b (44)

62

1

HNonHas cBA3b.

63

DNEKTPOOTPULIATENBHOCTh ATOMOB
XUMHUYECKUX 3JIeMEeHTOB. KoBaneHTHas
XUMUYECKasl CBSI3b: HEMOJIApHAs U
nossipHas. lloHATHE O BOJOPOIHOM CBA3U U
ee BIMSHUM Ha (pu3nuecKue CBOMCTBa
BEILECTB HA IPUMEPE BOJBL.

64

w

MeTtannnueckas CBSI3b.

65

THITBI KPUCTATUTMYECKHUX PEIIETOK
(aTomMHasI, MOJICKYIISIpHASI, HOHHAS,
MeTaJUTHYecKas). 3aBUCUMOCTh (PU3MUECKHIX
CBOWCTB BEIIECTB OT TUTIA
KpUCTaJNTNIECKOH penreTku. OuHaHCcoBast
IPaMOTHOCTB. JIeMOHCTpaIMOHHBIH
sKcniepuMeHT. «Temmeparypa TaBiIcHUs
BEIIECTB C pa3HBIMHU THUIIAMH
KPUCTAJUTHIECKUX PEIIETOK»

[Hudposas mabopatopus
RELEON

Hudposoii naTank
TEeMIIEPaTypbl MIIATUHOBBIN;
JATYUK TeMIIepaTypbl
TepMONapHbIi

Xumuyeckue peakuuu (34)

66

Crenenb okucienus. OnpenesneHue
CTEIICHU OKUCJIEHUS aTOMOB XUMUYECKUX
3JIEMEHTOB B COCIUHEHUSAX.

67

Oxucaurenb. BoccTaHOBUTETD.

68

KounTtponsnas padora No4 mo teme
«Ctpoenue aroma. [lepruoanuecknii 3aKoH
J.1. MenneneeBa. CTpoeHHUE BELLIECTBAY
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