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HOACHUTEJBHASA 3AIINCKA

APII OOO (Bapumant 7.2) pa3pa0doTaH Ha OCHOBe CJeIYHIIHUX
HOPMATHUBHBIX IOKYMEHTOB:

- @enepanpubiii 3ak0oH oT 29 nekabps 2012 roma Ne 273-d3 «O6
obOpazoBanuu B Poccutickoit denepanuin ¢ TOMOTHEHUSIMU;

- denepanbHBIA rOCYIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOTO
oOmero oOpa3oBaHus OOYYaIOMIMXCS C OrPAHUYEHHBIMH  BO3MOXKHOCTAMH
3nopoBbs (IIpukaz MunucrepcTBa obpa3oBanus U Hayku Poccutickoit deneparuu
ot 31 mas 2021 r. N 287);

- DenepanbHas ananTUpoBaHHAs 00pa3oBaresibHAs MpOrpaMMa OCHOBHOTO
obmiero o0OpazoBaHusl Al OOy4yarolUXCSd C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbS, YTBEpXKJCHHasA mNpukazoM MunucrepcrBa IIpocsemenust Poccuiickoi
Oenepanmu Ne 1025 ot 24.11.2022 ropa;

- IIpuxa3 MunucrepcrBa npocsenienuss Poccun ot 17 nronsa 2024r. Ne 495
«O BHECEHHMHM W3MEHEHHMM B HEKOTOpBIE MpHKa3bl MUHHCTEPCTBA NMPOCBEIICHUS
Poccuiickoii  @enepauuu, Kacawomuecs — (enepanbHbIX — alallTUPOBAHHBIX
00pa3oBaTeIbHBIX TPOTPaMM;

- CanlluH 2.4.3648-20 «CaHuTapHO-3MUIEMUOJIOTHYECKUE TPEOOBaHUS K
OpraHM3alMsIM BOCHUTAHMS W OOYYEHHs, OTIbIXa M O3J0OPOBJICHUS JETEed HU
MOJIOAEKHY;

- CanlluH 1.2.3685-21 «I'urneHuvyeckue HOPMATUBBI U TPeOOBAHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) OE3BPETHOCTH sl 4elioBeka (aKTOpOB
Cpeabl OOUTaHUS;

- Ycrap KOV «VYpaiickas mKkoja-uHTEpHAT JUIsi OOYy4YaroOmUXCsi C
OTrpaHU4YEHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI»;

- AgjanTupoBaHHas OCHOBHasi oOpa3zoBareiibHas NpPOrpaMma OCHOBHOTO
oOmero oOpa3oBaHus OOyYarOUIUXCS C 3aJEPKKOM TMCUXUYECKOTO pa3BUTHUSA
Ka3€HHOT0 0011e00pa30BaTENbHOTO YUPEXKICHHS «Ypaiickas IKoJa-uHTEPHAT IS
00y4YaroIMXcs ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI»;

- Ilpoexkr DenepanpbHOl paboueil mporpaMMbl OCHOBHOTO  OOIIEro
oOpa3zoBaHusl Ut 00y4YaIOIIUXCs C 3aJeP’KKOM Mcuxudeckoro pa3utus (Bapuant
7.2.) ®enepalbHOrO PECYpPCHOTO IIEHTpa MO CONPOBOXKICHUIO JETEH C
OrpaHU4YEHHBIMUA BO3MOKHOCTSIMU 3JI0POBBSI.

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe ¢eaepaibHOM padoyel mporpaMmbl
BOCIHUTAHUA U C YYETOM KOHUEIINH MPENoiaBaHus y4eOHOTo mpeameTa « XUMHUsD»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoii @eneparui.

[Iporpamma 1o XxuMuM JOa€T MNpECTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHMTAHMS M Pa3BUTUA OOYYaAIOIIUXCA CPEACTBAMHU y4eOHOTO

npeamMcETa, yYCTaHaBJIMBACT 00s13aTeNbHOE MpEeaAMCTHOC COACPIKaHHUC,



IpEeIyCMaTpUBAET pACIpPEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
paszzmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISET KOJIWYECTBEHHBIE U
KA4eCTBEHHbIE XapaKTEPUCTUKU COZIepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
O0COOCHHOCTEM OOydaroluxcs, OIpeAensieT BO3MOXKHOCTH TMpeAMeTa s
peanu3anuyi TpeOOBAaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl, a Takke TpeOOBaHUN K
pe3ynbTaTamM 00y4eHUsI XUMUU Ha YPOBHE 1IEJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJILHOM JESITENbHOCTH OO0YyYarolerocss MO OCBOCHHIO
y4e0HOTO coIepKaHUsl.

[Ipeamer MakcUManbHO HampaBieH Ha (OPMHUpPOBAHME HMHTEpeca K
MPUPOJHOMY M COLUUAIBHOMY MHPY, COBEPIICHCTBOBAHHE ITO3HABATEIHbHON
nesteapHOCTH  OoOywaromuxcsi ¢ 3[IP 3a cueT oOBIaNeHUS MBICTUTEIHHBIMU
onepauusMH CpaBHEHUs, 000OIIEHUs, Pa3BUTHE CIIOCOOHOCTH APTyMEHTHPOBATH
CBO€ MHEHHuE, (OPMHPOBAHHE BO3MOKHOCTEH COBMECTHOM JAESITENIBHOCTU C
NPOJYKTUBHBIM B3aMMOJIEUCTBHEM C OKPYKAIOUIUMHU; CIHOCOOCTBYET Pa3BUTHIO
KOMMYHUKATHBHBIX U COLIMAIbHO-TIEPIIEITUBHBIX CIIOCOOHOCTEN 00YyYaromuxcs ¢
3I1P, »MoOIMOHATBLHON PEryIsSlMd W CaMOKOHTPOJIO B IIpolecce ydeOHO-
MO3HABATEJIbHON JI€ATEIbHOCTH; OOECNEeYMBAET YCIEIIHYIO0 COLMAIA3AIUI0 U
MHTErPaLUI0 B COBPEMEHHOM OOI1IECTBE BHIMTYCKHUKOB IIKOJIBI.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (GopMUpPYEMbIe XUMHUEHU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPUPOJAE, O MyTSAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON U 3KOJOTHYECKON O€30MMacHOCTH, TPOOJIEM 3IpaBOOXPAaHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIJ, B (DOPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSTEIBHOW  Y4eOHOW  JESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO PUPO/IBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYaIOINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepaHHue CKIIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C TPHUBJICYEHHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 0000IIEHU MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HAYKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3yUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JESATEIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacCHOrO OOpalleHHs C BEIIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbBHOMY HPUHATHIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeTOoJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ¢opmupoBanue oOmeld ¢GyHKIUOHAIPHOM W €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

[TporpamMma oTpaxkaeTr coaepxanue o0ydeHUs MPEeaMETy «XUMHUA» C YUYETOM
0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcsi ¢ 3[IP. Dto cBsizaHo ¢
OCOOCHHOCTSIMH ~ MBICIIUTEIIPHONW JCSITENTbHOCTA, BHUMAHUS, TMaMATH, pPEYH,
HEJOCTAaTOYHOCThIO OOLIEro 3amaca 3HaHWUM, IOHM)KEHHBIM I103HABATEIbHBIM
UHTEPECOM, CIOXHOCTSIMU TPU ONpEACNEeHUHM B TEKCT€ 3HAYUMOW U
BTOPOCTEIIEHHON MHGOPMAIIHH.

3HauUUMOCTh TpeaMeTa Mg (HOPMHUPOBAHHS >KU3HEHHOM KOMIIETEHIIUU
oOyuatomuxcs ¢ 3I1P 3axmrodaercs B yriyOieHUN MPEACTABICHUHN O LEIOCTHON U



noApOOHON KapTWHE MHUpa, MOHUMAHWUU B3aUMOCBSI3eH MEXIY EATeIbHOCTBIO
YelIOBEKa W COCTOSHHEM TMPHUPOABI, B PA3BUTHH YMEHHUS HCIOJIb30BaTh
MOJTyYEHHBIC Ha YPOKAaX XUMHUH 3HAHUS U OTBIT I 0€30MacHOTO B3aWMOICHCTBUS
C OKpYXalollel Cpenoi; 3HaHWEe XWUMHUYECKHMX 3aKOHOMEPHOCTEH B pPa3HBIX
o0nacTax AEsITeNbHOCTH YeNIOBEKa, aJleKBAaTHOCTH MOBEIEHHUS 00ydaromerocs ¢
TOYKH 3PEHUS OMACHOCTH WM O€30MaCHOCTH B MPUMEHEHNE XUMUYECCKUX 3HAHUH U
YMEHUH I ce0s WIIH TSl OKPY KAFOTITUX.

OcoOeHHOCTH TICHXWYEeCKOTo pa3BuThs oOydatomtuxcs ¢ 3[IP obycnoBnuBaioT
JOTIOJTHUTENBHBIC KOPPEKIIMOHHBIE 3a7adyd  Yy4eOHOro mpeameTa «XHMHUL»,
HallpaBJICHHBIC HA PA3BUTHE MBICIUTEIBHON U PEYCBOM  JCSATCIBHOCTH,
MOBBINICHUE TTO3HABATEILHON aKTUBHOCTH, CO3/IAHUE YCIOBHUH JIJI1 OCMBICIICHHOTO
BBITIOJIHEHUS Y4€OHOU pabOThI.

OBnageHue y4eOHBIM MPEAMETOM «XUMHUS» TPEICTABISACT OMPEIACICHHYIO
TpyAHOCTH 1715t oOydaromuxcs ¢ 3[1P. lng npeononenus: TpyTHOCTEN B U3y4EHUU
ydeOHOro rmnpeameTa «XuMHUs» HeoOXoauma ajanTaius oO0beMa M XapakTepa
y4eOHOro Marepuaia K MO3HABATEIbHBIM BO3MOXKHOCTSIM oOydarommxcsa ¢ 3I1P,
y4eT 0COOCHHOCTEH MX Pa3BUTHSI.

OOmiee YMCIIO 4YacoB, OTBEACHHBIX IS HW3YYCHUS XWMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYYEHUASA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XMMHUM B )KM3HH 4YeJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena u BemjecTtBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. (CHMBOJIbI XHUMHYECKHUX
aneMeHTOB. [IpocTsie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOcCHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMHUYECKOIO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

Du3NYeCKUe U XUMHUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM 000PYJOBAaHUEM, U3YUEHUE W OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTOMN) SIBJICHUM, HAOIIOCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3eJIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3/JaHUE MOJENeH MOJEKYI
(ImrapocTepKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BemlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TropeHusi). Oxcunbl. [lpumenenune xucinopoaa. CrnocoObl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B MpUpPOJIE U B KU3HU 4eloBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. ®Dusnyeckue W XUMHUUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnusa kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOMIOACHUE 00pa3lioB BELIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHE BHJICOMATEPHUAIIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB pPA3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. DOU3WYECKUI CMBICH MOPSJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyecko CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, O3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. llonsiTue 0 XumMuyeckoM paBHoBecud. PaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMi C  HCMHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIMi HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECIOBAHUE BJICKTPOIPOBOIHOCTU
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocangka, BBIICICHHE Ta3a, oO0pa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKue cBorcTBa. OKCHABI CEpPhl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs peaKlMs Ha



cyiabdaTr-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPYKaloel Cpelibl COSTUHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUUECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MoAu(UKAIIMKM, PACIPOCTPaHEHUE B TNpuUpojae, (PU3MYeCKne U XUMHUYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIUMaTa, IapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TOHATHSA 00 OPTaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKTHl WX TMepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoze. OOmme mnpenactaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaroye (QU3NUeCKHe M XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa Ioj JIedCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M MX CcoeIUHEHUN (BO3ZMOMXHO HCIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUs], B3aMMOJICICTBUE KOHLEHTPUPOBAHHOW A30THOU KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MojaydeHue, coOMpaHue, paclio3HaBaHUE U U3Yy4YECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl ¥ UX COEINHECHU.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTamndeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPAJTIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kanus). OKcuuabl u



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB MU  MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupone. PU3ndecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M con xkene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI. MarHus, KIbLHS, alFlOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momols npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peannsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, TMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanve, OuMocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpeHne OIIbITa AEATEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHUYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMAax W MPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNIKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
IIPUPOIJHOU CPELON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATEIbHON, MHPOPMAIIMOHHON W YHTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOM pabOThl C y4yeOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3IWYHbIe METOAbl MW 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYpPOU aKTMBHOI'O UCIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Juajora W (WIM) AUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh IPE3EHTALNIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IIPEIIaraéMble B yCIIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI U CIIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® DpACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsE M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAMs peakiuil: peakiuu
COCMHEHUS, PEAKIMH PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKUUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBS3b, HOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJS BEIIECTBA
(mpolLieHTHAs! KOHIIEHTPAIls) B PacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeeisaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaTh cmbica Ilepunommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B Ileproandeckoil cucreme,
3aKOHOB COXPAHEHHUsI MacCChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijpa, o0lllee YUCIO PIEKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

e KiIacCHU(PUIIMPOBATh XUMHUYECKHUE DJIEMECHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® IIPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEIMHEHH S, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTECIIBHON JEATCIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e cCjeloBaTh  MpaBWJiaM  TOJb30BAaHMSI ~ XUMHUYECKOM  TMOCylOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3zoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHXK U JPYTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyjia, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHYECKOE paBHOBecHe, oOOpaTUMbIE W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas peniéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHYECKON peaKIuu, TMpeAeibHO JOMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJCHHUS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIACcCy COEIMHEHUW 1o (opmyiaM, BHA XHUMHUYECKON
CBsI3U (KOBaJ€HTHAs, MOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona JI. WM. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpymnma)», manbie u OoNbIIM€ TMEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacnpeneieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHUYECKUX JJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TNPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OIMNHUCAHUE
NpUMEPAMHU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIICCTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7ab0opaTOpHBIM  O0OpYJOBaHMEM, a TaKXe TMpaBuia oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

NPOBOJUTh  PEaKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  coCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OINEPALUU MBICTUTEIBHON NEATETbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUid, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, IKCIECPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KosnuecTBo yacon
Ne JJIeKTpPOHHBIE (IU(PPOBHIE)
pas3aesioB U TeM KonTpoJsbHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NMPOrpamMMblI padoThI padoThbI
Pa3nen 1. [lepBoHayaibHble XUMHYECKUE TIOHATHS
XUMMST — BaxKHas
00J1acTh
11 €CTECTBO3HAHUA U 5 1 5 bu6amoreka I{OK
' HPaKTHIECKON https://m.edso0.ru/7f41837c
NEATEIIbHOCTU
YyeJoBeKa
19 BemecTBa u 15 1 bubmoreka IIOK
' XMMUYECKUE PEAKLIUH https://m.edsoo.ru/7f41837c
Hroro no pasaeny 20

Pa3zgeua 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKUX BELECTB

51 Bozayx. Kucnopon. 6 1 bubmuotexa [JOK

' [Mousitre 06 okcHaax https://m.edsoo.ru/7f41837c
99 Bonopon. [Tonsitue o 8 1 but6moreka [JOK

' KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
2.3 Bopna. PacTBopsr. 5 1 1 bubmuotexa [JOK



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

[Toustue 00
OCHOBAHUAX

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

OCHOBHBIC KJIaCChI

2.4 HEOPTraHUYECKUX 11 Bubmiorexa LIOK
' B 3 https://m.eds00.ru/7f41837¢
COEIMHEHUI
Htoro mo pazaeny 30

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoanyeckas cucrema xumudecknx 3jeMmenToB . U. MenaeJieena.
Crtpoenne aToM0OB. XUMH4YeCKas CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINMH

[lepnoanueckuii 3aK0H

u [lepuoanueckas

31 CUCTEMa XUMUYECKHUX 7
' snemenTos JI. .

MengeneeBa. CtpoeHue

arToMa

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c

XUMHU4YecKas CBA3b.

3.9 OKuCIUTeNBHO- 11 butmoreka [JOK
' BOCCTaHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaKIuu
roro 1o vasien 18 bu6mmoreka I{OK
pasacty https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME



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

9 KJIACC

KosanuyecTBo yacon DJIeKTPOHHbIE
Ne HaumenoBanue pa3jeioB 1 (uu¢posbie)
Kontpoabnbie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paszgeu 1. BemecTBo U XMMHYECKHE peaKIH
11| sumah oonommct pmencs : 1 bibmorera LIOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubmmoreka [JOK
' XUMHYCCKUX peaKIuit https://m.edsoo.ru/7f41a636
: u nanusi. XuMU4eCKu
8 HHal https://m.edsoo.ru/7f41a636
peaKkuuu B pacTBOpax
Hroro no pazneny 17
Pa3znen 2. Hemerasuibl 4 MX COeAMHEHMSI
2.1 O6maﬂe:apaKaT ef Hfimff . VIIA 4 1 bubmmorexa LIOK
: XUMHUYECKHUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynimsl. I'ajorexst
2.2 O6maﬂe:2paKaT e: HZTH;( . VIA 6 bubmmorexa LIOK
: XHMHYECKUX DJIEMEHTOB -
) https://m.edsoo.ru/7f41a636
rpymnmnbl. Cepa v €€ COeIMHEHUs
2.3 OO6mas xapaKTepHUCTHKA 7 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMUYECKHX 3JIeMEHTOB V A-
rpynmnsl. A30T, Gocdop u ux
COCIMHEHUS

https://m.edso0.ru/7f41a636

OO61mast xapakTepucTHKa

54 XUMHYECKHUX 3J1eMeHTOB |V A- 8 bubmmoreka [JOK
' TPYIIEL. YTIEPOI M KpEMHUHA 1 https://m.edsoo.ru/7f41a636
UX COCIMHCHUS
Wroro no pazneny 25
Paznen 3. MeTasiibl U X COeMHEHMSI
bu6mmoreka IJOK
| i 4
3 Obute cRoHCTBa METAIIOB https://m.edsoo.ru/7f41a636
39 Baxueiime MeTamibl 1 MX 17 bu6moreka IJOK
' COCTUHEHHMS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 21
Paznen 4. XuMus 4 OKpy:Ka0Ias cpeaa
41 BemecTBa n matepualsl B 5 bu6mmoreka [JOK
' JKM3HU YeIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny )
OBIIEE KOJIMMECTBO YACOB I1O
I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacon JlaTa uzyyenust
Ne JJIeKTPOHHbIE HU(POBLIE
/i Tema ypoka Beero Konrtposbnbie IIpakTuueckue 06pasoBaTeNBHbIC
padoThI padoThbI
pecypchbl
[Ipenmer xumun. Posie xumnn B
1 ’KM3HU 4ejioBeka. Tena u 1 bubmoteka [IOK
BelecTBa [loHsTHE O MeTOHAX https://m.edsoo.ru/ff0d210c
MO3HAHUS B XUMHUU
[Ipaktruueckas padora Ne 1
5 «IIpaBuna paboThl B 1a00paTopuun 1 1 bubmmoreka [JOK
U TIpUEMBI 0OpaICHUS C https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYAOBAaHUEM
3 YucTele BEIIECTBA U CMECH. 1 bu6morexa IJOK
CriocoObI pa3zienieHus CMeceit https://m.edsoo.ru/ff0d26ca
IIpaxTueckas padora Ne 2
4 <<1£)3,3)16J16HI/16 c1\paece171 (Ha mpumepe 1 1 bubnmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBAPEHHOMN COJIN)»
i F()J;g(}));r;).Baﬂ TUarHOCTHYECKas ) ) BuGmorexa LIOK
https://m.edsoo.ru/ff0d210c
6 ATOMBI U MOJIEKYJIbI 1 Bubnmorexa [IOK

https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2a6c

XUMUYECKUE AJIEMEHTHI. 3HAKU

7 (CUMBOJIBI) XUMUYECKUX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 [IpocThie U CIIOXKHBIEC BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE bubamoreta LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEILIECTB. XUMHUECKas popMya. bubmorexa HJOK
BanentHocTs aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DJIEMEHTOB
OtHocuTenbpHasl aTOMHAsI Macca.
11 OTHOCHUTENBHASI MOJIEKYJISIpHAS bubamorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10151 XUMHUYECKOTO bu6mmoreka [JOK
DJIEMEHTA B COCIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo Bemectra. Mouib. bu6mmoreka [JOK
MounsipHast Macca https://m.edsoo.ru/ff0d5230
14 du3nUecKrue U XUMUYCCKUE bu6moreka IJOK
SIBJICHHS. XMMHUYECKAs PEaKIHsI https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycIoBHs NPOTEKAHUS bubnmoreka [IOK
XHUMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MacChl bu6mmoreka IJOK

BCIICCTB. XUMHYECKHE YpaBHCHUA

https://m.edsoo.ru/ff0d3b88
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BrIunciieHHs: KOJIM4eCTBA, MacChl
BEILIECTBA 10 YPABHEHUAM 1 Bubmmorexa [OK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaAKITUi
Knaccudukanus XuMu4ecKux
peakiuii (coequHeHus, 1 bu6mmoreka IJOK
pa3JIoKEHUS, 3aMCIIICHUS, https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4EHBIM-
SHIIMKJIOIICIHCT. O60gHI€HI/IC u 1 buonmorexa LHOK
B https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIUs 3HAHUI
KonTponpHas pabora 1mo reme
«BGI]TJI;)GCTBa u )I()I/IMH‘IGCKI/IG 1 1 buonmorexa LHOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cMmech razos. Coctan
Boszjgxa. Kucnopon — sneMeHT u 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d448e
npocToe BeuecTro. O30H
du3nYecKue U XUMUYECKHE
CBOMCTBA KHCJIOpOa (peakiuu 1 bubmoreka [JOK
OKHCJIeHUs, TopeHue). [lonsaTue https://m.edsoo.ru/ff0d4614
00 okcHmax
CrocoObI TIOJTydeHHS KUCI0pO/1a
B JJa0OpaTOpUU U 1 bubmmoreka [JOK
npoMbIIeHHOCTH. [IpuMeneHue https://m.edsoo.ru/ff0d497a
KHCJIOpOaa



https://m.edsoo.ru/ff0d5708
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TennoBoit 3HEeKT XUuMHUYECKOM
pEaKINH, TTOHSITUE O

bubmmoreka [JOK

24
TEPMOXHMMITICCKOM YPABHCHHH, https://m.edso0.ru/ff0d4790
9K30- U SHJIOTEPMUUECKUX
peakuax
5 |
SI3HEHHE B I Bl
P A, https://m.edsoo.ru/ff0d4c4a
€ro NnpeaoTBpaIICHUS
[Ipaktuueckas padora Ne 3 o
teme «llomyuenue u cobupanue bubmorexa [JOK
26
KHCJIOPOJa, U3yUSHHE ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
B _
B TBO. Hax HHC B
H A https://m.eds00.ru/ff0d4ddo
pUpojie
0| e
BOMCTBA B . [Ipumenenu
AOpOAa- 1P https://m.edsoo.ru/ff0d4dd0
BOJIOpOAa
29 ITonsTHE O KUCTIOTAX U COJISAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CnocoOsbI moJy4eHus BOJIOPO/ia B bu6morexa IJOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o bubmotexa [JOK

teMme «Ilomydyenue u cobupanue

https://m.edsoo.ru/ff0d4f42
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BOJIOPO/ia, U3YUYECHHE €0
CBOWCTB»

MounsipHblii 00BEM ra30B. 3aKOH

bubmmoreka [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o00béMa, KOJIMYECTBA

33 BEIIECTBA I'a3a [0 €r0 U3BECTHOMY bubmmnorexa [JOK
KOJIMYECTBY BEIECTBA HIIN https://m.edsoo.ru/ff0d55a0
00BEMY
Berunciaenus 00EMOB ra3oB 1Mo

34 YPaBHEHMIO PEAKIIUU HA OCHOBE bubmorexa [JOK
3aKOHA 00BEMHBIX OTHOIICHUN https://m.edso0.ru/ff0d5708
ra3oB

35 du3nUecKrue U XUMUYECKUE bu6morexka IJOK
CBOWCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsarue 06 bub6moreka [JOK
WH/IUKATOPaX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.

37 Hacrwimennbie 1 HEHACHIIIIEHHBIE bu6mmoreka [JOK
pacTBOpbl. MaccoBas J10Jis https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
ITpakTudeckas padora Ne 5 o

38 teme «lIpurorosienue pacTBOpoB bubmotexa [JOK

C ONpPEAECIEHHON MAaCCOBOM JIOJIEH
PAaCTBOPEHHOTO BELIECTBA»

https://m.edsoo.ru/ff0d5eba
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39 KonTtpoawsHas paboTta mo teme bubmmoreka [JOK
«Kucnopon. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuuKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HHME U XUMHUYECKHU
41 CB(:)J:/”I}:;Za KeI/ICJIOTHBIXeCOCHeOBHBIX bubmioreia LIOK
’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHMS: COCTaB, bu6aunoreka IIOK
Kiaccu(uKanms, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonmyyeHne U XUMHAYECKHE bubmmoreka [{OK
CBOICTBa OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsi: cocras, bu6mmoreka [JOK
KJIacCU(UKaIMs, HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydeHne U XUMHUYECKHE bubnmnoreka [{IOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Counu (cpenHue): HOMEHKIaTypa
46 CHOCOQ(SBII) Hzi)ﬂyq)eHI/I;I XI/IMI/I‘{ZSKI,/Ie bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padota Ne 6.
Pemenue sxcniepuMeHTaIbHBIX
47 3aJ1a4 110 TEME (?OCHOBHBIG Bubmorera OK
https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COECIMHEHU»
48 I'eneTnueckas cBsI3b MEXIY bubmotexa [JOK
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KJIACCAMH HEOPTAaHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/00ad9a50

O000111eHNE U CUCTEMATHU3ALUS

bubmmoreka [JOK

49 3HaHUH https://m.edsoo.ru/00ad9cb?2
Kon bHas Ta I
0 | O buorera LIOK
o https://m.edsoo.ru/00ad9ch2
HEOPTaHUYECKUX COEIUHEHUI
IlepBbI€ MONBITKH
51 KJ1acCU(UKAIIUA XUMUUECKUX bubmoteka IIOK
aeMeHTOB. [ToHsATHE O TpyIITax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Teprnonnyeckuii 3aKOH U
59 [Tepnoanyeckas cucrema bubmoreka [JOK
XuMudeckux 3mementon /1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonsl, rpynmbl, MOATPYIIIBI bubmoreia LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CocTaB bub6moreka [JOK
aTOMHBIX siaep. M30Tombl https://m.edsoo.ru/00ada342
CrpoeHne 2neKTpOHHBIX
55 000JI09€K aTOMOB JJICMCHTOB bu6mmoreka [JOK
[Tepronnyeckoii cucremsr 1. U. https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepuCTUKa XUMHYECKOTO bubmmoreka [JOK



https://m.edsoo.ru/00ad9a50
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AJIEMEHTA 10 €0 MOJIOKEHUIO B
Ilepnomnueckou cucreme /1. 1.
Menneneesa

https://m.edsoo.ru/00ada824

3HaUyeHHUE HepI/IOI[I/I‘-IGCKOFO
3aKOHa IJI1 pa3BUTHUA HAYKHU U

bubmmoreka [JOK

> npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, eAaror U rpakJaHuH
58 DJIEKTPOOTPHUIIATEIILHOCTh aTOMOB bubmmoreka [JOK
XUMUYCCKUX 3JIEMECHTOB/ https://m.edsoo.ru/00adaab8
59 HNonnas xumMuyeckas CBs3b bubmiorera LLOK
https://m.edsoo.ru/00adac34
60 O0o00111eHNE U CHUCTEMaTH3aIIHS bu6aunoreka IIOK
3HAHUI. https://m.edsoo.ru/00adaab8
61 IToaroroBka x UTOTOBOM bu6mmoreka [JOK
KOHTPOJIBHOH padore. https://m.edsoo.ru/00adaab9
62 IIpomexxyTouHas arrecTauus. bubmmoreka [{OK
HroroBas KOHTpOJIbHAS paboTa. https://m.edsoo.ru/00adaab9
63 KoBanenTtHas nosnspHas bubnmnoreka [{IOK
XHUMUYECKast CBS3b https://m.edsoo.ru/00adb076
64 KoBanentHas HenonsipHas bubmotexa [JOK
XHUMUYECKast CBS3b https://m.edsoo.ru/00adb076
bu6moreka IJOK
05 (CTereH, OKkMCIeHIA https://m.edsoo.ru/00adb486
66 OKHuCIUTENBHO- bu6mmoreka [{JOK
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BOCCTAHOBHUTCIILHBIC PCAKIIUU

https://m.edsoo.ru/00adb33c

67 OKHCIUTEIN U BOCCTAHOBHTEIIH 1 bubmiorexa LIOK
https://m.edsoo.ru/00ad9ch2
68 [ToBTOpenue no teme «CTpoeHue 1 bubmmnorexa [JOK
aToMa. XMMHYECKasK CBSI3bY https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOITPAMME
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9 KJIACC

KoauuyecTBO 4acoB

Ne JIeKTPOHHBbIEe HU(pPOBbIE
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
[leprognyecknii 3aKOH.

1 [Tepuonnueckas cucrema 1 bubmoreka IIOK
XUMUYECKUX 371eMeHToB Jl. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3

2 enoficro xmmccxm oneweron 1 Bu6morexa LIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
K
3 H;;Z;ii’:f au:l flepi) TaHUYECKUX 1 bubmorexa [IOK
P P https://m.edsoo.ru/00adb7e2
BEIIECTB

. Bunsr Iz(miﬂ;leCKOIZCc;mH u . Bu6morexa LIOK

THUNBI KPUCTAJUIMUYECKUX
. P https://m.edsoo.ru/00adbac6
peETOK

i B:gslzaﬂ JIUarHoCTUYecKasi ) . BuGmorexa LIOK

Ta.
p https://m.edsoo.ru/00adb59e
Knaccuduxanuys XuMHU4eCcKux
b bubmuotexa [JOK
6 pEaKInii 1Mo pa3TMIHbIM 1

pU3HaKam

https://m.edsoo.ru/00adbch0
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[TonsiTHE O CKOPOCTH
XUMH4YECKOM peakunu. [lonaTue

bu6mmoreka IJOK

! O TOMOTEHHBIX U T€TEPOTCHHBIX https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHaTHE O XUMHUYECKOM
paBHOBecUU. PAKTOPBHI,

3 BIIMSAIOLIME HA CKOPOCTH bubmuoteka [JOK
XUMHYECKOW PeaKIuu 1 https://m.edsoo.ru/00adc28c
MOJIO’KEHHE XUMHUYECKOTO
paBHOBECHUSA
OKucCIUTENhHO- bu6amnoreka I{OK

9
BOCCTAHOBHTEIIBHBIC PEAKIHH https://m.edsoo.ru/00adcade
Teopust AIEKTPOTUTHYECKOU

10 I[Hcfounaum:.p CuibHbBIE U bubmorexa [TOK

https://m.edsoo.ru/00adcd68
ci1a0ble 3JIEKTPOJIUTHI

11 HoHHBIE ypaBHEHHUS pEaKINN Bubmmorexa [OK

https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KHUCJIOT U
OCHOBAHUI B CBETE
12 IpeACTaBICHUN 00 bubmmorexa [TOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUIECKOM
JTUCCOLUALINT
XUMUYECKHUE CBOI/ICT?a coJieil B BuGmorexa LIOK
13 CBETE MMpEJICTaBICHUI 00

AIEKTPOIUTUUECKOU

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

IUCCOLIMAIIAN

14 [TonsiTe 0 TUAPOIIM3E COTEH Bubmmorexa [OK
https://m.edsoo.ru/00add9d4
15 O0600111eHNE ¥ CHUCTEMAaTU3aIUs butmoreka IJOK
3HAHUI https://m.edsoo.ru/00addd12
IIpaxkTueckas padora Ne 1.
16 <(5€H.I€HI/IC BKCHpepI/IMeHTaJ'IBHBIX bubimorexa LIOK
https://m.edsoo.ru/00addbfa
3a7a49y
KonTtpoabsHas paboTa o Teme
17 «INEKTPOIUTHYECKAS bubmuotexa [JOK
IUcconralna. XUMAYECKAE https://m.edsoo.ru/00addbfa
peaKIuy B pacTBOpax»
OOmas xapakTepucTHKa
18 ranlcl)lreHOBI.) XHMII)/IHeCKI/Ie buommorexa OK
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIpUMeEpeE XJIopa
Xnoposogopona. ConsiHast
19 KHCJfOTa inlzwieame CBOMCTBA buommorexa OK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4YeHHE, MPUMCHEHNE
IIpaxkTueckas padora Ne 2 o
20 TepMe «Honyqelfne COJISTHOM bubnmorexa LIOK
. . https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3YYCHHUE €€ CBOMCTBY
Brerarcienus mo ypa]iHeHI/I}IM BuGmorexa LIOK
21 XUMUYECKUX PEeaKUi, ecliu

OJIMH M3 p€arcHToB JaH B

https://m.edsoo.ru/00ade488
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U30BITKE

OO01ast xapakTepuCTHKa

bu6mmoreka IJOK

22 s51eMeHTOB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AnnoTtponHbsie MOIUPUKALIUN
cepbl. HaxoxneHnue cepol u eé bubmuotexa [JOK
23 .
COCITMHCHHIA B IIPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBOMCTBA CEPBI
CepoBoaopoa, CTpOEHUE
24 (bnzuqeflcﬁei’ XI/II;/II/I‘—IGCI;I/IC bubmmorexa LHOK
. https://m.edso0.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHasi KUcioTa
25 (1)1/131/1f1[eCKHIe) u XHl\Iq)quCKHe , bubmmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XUMHUYECKHUE PEAKIINH,
JIe)KaIlMe B OCHOBE
MIPOMBIIIJIEHHOTO CIToco0a
26 HEJ'Iy‘ICHI/ISI CEPHOU KHCIIOTHI. bubmmorexa LHOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKPY KaIOIIEU CPEbI
COCIMHEHUSIMU CEPhI
97 Brrunciaenrue MaccoBoM 40U bubmoreka IIOK
BBIXO/Ia MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
28 OO6mas xapaKTepHUCTHKA but6moreka [{OK

aneMeHToB VA-rpynmnsl. A30T,

https://m.edsoo.ru/00adeeab
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pacnpocTpaHeHue B IPUPOJE,
bU3UYEeCKUEe 1 XUMHUIECKHEC

CBOICTBA
AMMHuak, ero pusnyeckue u
29 XUMHUYECKHE CBOKMCTBA bubmmorexa IOK
’ https://m.edso00.ru/00adf004
MOJTyYCHHUE ¥ IPUMCHCHHE
[TpakTudeckas padora Ne 3 mo
30 Terl)\/[e «Honyqelfne aMMHaKa bubmmotexa LIOK
. ’ https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOMCTBY
A30THas KUCJOTa, €€
31 dbuznyeckue u XI/II’VII/ILIGCKI/IG bubnmorexa LIOK
3 https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp30BaHEe HUTPATOB U
COJIE aMMOHUSA B KQUE€CTBE
32 MUHEPaTbHBIX YI0OpEHUH. bubmuotexa [JOK
XUMUYECKOE 3arpsi3HEeHNE https://m.edsoo.ru/00adf518
OKPY KaIOIIENU CPEbI
COCIMHEHUSIMH a30Ta
docdop. Oxeun pochopa (V) u
33 dbocdopHas Kucnora, bubmuotexa [JOK
(bu3nUecKre 1 XUMHUCCKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJy4CHHUE
Hcnons3oBanue pocdaToB B BuGmorexa LIOK
34 KaueCTBE MUHEPATbHBIX

ynoOpeHwuil. 3arpsi3HeHne

https://m.edsoo.ru/00adfc20
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MIPUPOIHOM cpesbl hocharamu

Yraepoa, pacupoCTpaHEHHE B

35 npupojie, pusznueckue u Bubmmorexa [OK
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcupl yriepoaa, ux
W3WYCCKUE U XUMUYECKUC
36 S)BOI?ICTBa. DKOJIOTUYECKHUE bubmiorexa LLOK
https://m.edsoo.ru/00adfebe
pOOIeMBbI, CBSI3aHHBIE C
okcugoM yriepoza (1V)
37 VYroipHas KUCI0Ta U €€ COJIU bubmiorexa LLOK
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padora Ne 4 o
38 teme "[lomydeHue yriaekucnoro bubmuoteka [JOK
ra3a. KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[TepBoHa"aTbHBIE TIOHSITHS 00
39 oprpaHquCKHx BEIIECTBaX KaK O Bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTepoaa
40 Kpemnuii u ero coennHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuaeckast padora Ne 5.
41 Pemenne sxcriepuMeHTanbHbBIX bubmuotexa [JOK

3a7a4 1o reMe «BaxxHeimnme
HEMETAJUIBI U UX COEIUHECHUI

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KoutposnbsHas pabota o teme

42 «BaxxkHelniye HemeTallJIbl ¥ UX Bubmorexa [IOK
https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
OO6m1as xapaKTepUCTUKA
XUMHYECKHX IJICMEHTOB —
METaJI0B. MeTandeckas
43 CBSI3b U METAJUTMYCCKAS Bubmmorexa [IOK
. https://m.edsoo.ru/00ae103e
KpUCTaJUTNUECKask penieTka.
du3nyeCcKue CBOMCTBA
METaJIJIOB.
XHUMHYECKHE CBOMCTBA
44 METaJUIOB. DIEKTPOXUMHYECKUI Bubmmorexa [OK
. https://m.edso0.ru/00ae1156
PAIl HAPSDKEHUH METaJIOB
OO61mue crocoObl OTyYeHUS
MeTamioB. CIijiaBhl.
45 Brruncienns no ypaBHEHUSIM bubmuoteka [JOK
XUMHYECKUX PEaKIUi, eciu https://m.edsoo.ru/00ael1156
OJINH U3 PEareHTOB COJICPKUT
MpUMECH
46 [ToHsATHE O KOPPO3UU METAILIIOB bubnuorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka IJOK
41 [Henorrbte meTabt https://m.edsoo.ru/00ae14b2
48 OKcHUIbl ¥ TUIPOKCUIBI HATPHUS but6moreka [JOK

H KaJIuAa

https://m.edsoo.ru/00ael14b?2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[I{enoyHO3EMENBHBIE METAJLIBI —

bubmoreka [JOK

49
KaJbLUA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueiimue coenuHeHN bu6mmoreka IJOK
KaJIbIUS https://m.edsoo.ru/00ae15e8
o g{i(l)inéeHHe W CUCTEMAaTHU3aINA Bu6motexa LIOK
https://m.edsoo.ru/00ae15e8
59 JKE&cTKOCTh BOMABI M CITOCOOBI €& bubmoreka IIOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
IT 06
eME AREETIOCTL BOA | https://m.edsoo.ru/00aelae8
METOJIBI €€ YCTpaHEHUS
bu6mmoreka IJOK
4 A 5
° FOMHUHHH https://m.edsoo.ru/00aelc64
AM@oTepHbIe CBOMCTBAa OKCHIA bubmuotexa [JOK
55
Y TUIPOKCHIIA https://m.edsoo.ru/00aelc64
bubmoreka IIOK
56 XK .
Ies0 https://m.edsoo.ru/00ae1d86
57 OKcuibl, TUAPOKCHUIBI U COJIA bu6mmoreka IJOK
xene3a (1) u sxenesa (111) https://m.edsoo.ru/00ae35e6
58 Pemienne pacueTHsIX 3a/1a4. bubmuotexa [JOK
https://m.edsoo.ru/00ae3f50
59 [Tpaktuueckas pabora Ne 7. bubmuotexa [JOK

Pemenue OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3de8

3a51a4 no TeMe «BaxkHenme
METAJUIBI U UX COEITMHEHUS)

Breraucnenus no YPaBHCHUAM
XUMHNYCCKUX peaKHHﬁ, CCJIN
OJIMH U3 pCarcHTOB IdH B

bu6mmoreka IJOK

00 HIOBITE HLIH COACPIT https://m.edso00.ru/00ae1750
npuMecH. Berancnenus
MacCOBOH JOJIX BEIXOJIa
MPOAYKTa PEAKIIUU
61 O0o0menue U cHCTEeMaTH3 AU bubmoreka IIOK
3HAHHUN https://m.edsoo.ru/00ae3f50
62 [ToaroToBka K KOHTPOJIBHOMU bu6mmoreka IJOK
pabore. https://m.edsoo.ru/00ae3f50
63 [IpomexyTouHas aTTecTanus. bubmuotexa [JOK
HToroBas KOHTpOJIbHAS paboTa. https://m.edsoo.ru/00ae3f50
64 BemecTBa 1 Marepuaiisl B bubmuotexa [JOK
[IOBCEIHEBHOM XU3HU YeJIOBEKa https://m.edso0.ru/00ae4270
65 XUMHUECKOE 3arpsi3HEHUE bubmuotexa [JOK
OKpYIKaroIIel CpeIbl https://m.edsoo.ru/00ae4270
66 Ponp xumuu B penreHnu bubmuotexa [JOK
9KOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae0d0a
HOBTopeVHHe 110 TEME Bubmorexa [IOK
67 «BaxkHeiire MeTauibl U UX

COCIUHCHUSD).

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
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Pemenune pacueTHpIxX 3aaa4.

bubmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68



https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

-Xumus. 8 kinacc/I'abpuensn O.C., OctpoymoB N.I'. AkiimonepHoe o0IECTBO
«M3parenbctBo «IIpocBemenne», 2024r.-175c¢.
- Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman ©.I". AkiimonepHoe o0I1ecTBO

«M3marensctBo «IIpocBemenuey, 2023r.208c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1.https://urok.apkpro.ru/#about-content

2. https://him.1sept.ru/urok/



https://him.1sept.ru/urok/




