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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero ob6paszoBanus, npeacraBieHHbIx B PI'OC OO0, a Taxke Ha ocHOBe (emepanbHOM
paboueii mporpaMmbl BOCITUTAHHS U C YIETOM KOHIICTIIMH TPENoiaBaHus y4eOHOTo mpeaMera
«Xumus» B 00pa3oBaTenbHBIX Opranu3zanusx Poccuiickoit deneparium.

[MporpaMmma mo xwmum Ja€T TMPEACTaBICHHE O IIeNIAX, OOmeH cTpaTernu OOydeHus,
BOCIIUTAHUS U Pa3BUTHUsI OOYYaAIOIIMUXCSA CPEACTBAMHU YuyeOHOTO TNpeaMeTa, yCTAHABJIMBAECT
o0si3aTebHOE MPEIMETHOE COAEpKaHMe, MPeayCMaTpUBaeT paclpesesieHHe ero 1o Kiaccam U
CTPYKTYPUPOBAHHE IO pa3eiaM U TeMaM IMPOrPaMMBbl TI0O XUMHH, OTIPEEISIET KOJTUICCTBEHHBIC
U KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IOCJIEeI0BATEIbHOCTh
M3YYEHUS XUMUU C yU4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JTOTUKU y4eOHOTO
mpolecca, BO3PACTHBIX 0COOCHHOCTEH 00ydalomuXcs, ONpeaesieT BO3MOKHOCTH MPEAMEeTa JIIs
peanu3anuu TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBbI Ha
YPOBHE OCHOBHOT'O O0IIIeT0 00pa3oBaHMsl, a TaKKe TPeOOBaHMI K pe3yIbTaTaM OOYUCHHS XUMUHU
Ha YpOBHE IIeJIeM W3yuyeHUs TpeJAMEeTa U OCHOBHBIX BHJOB Y4YEOHO-ITO3HABATEIbHON
JesITeIbHOCTA 00YYaroIerocs o OCBOCHHUIO Y4eOHOTO COIepKaHMUsL.

3HaHME XUMUH CITy>KUT OCHOBOH I (popMHpOBaHUSI MUPOBO33pEHUS 00yUarolerocs, ero
MIPEJICTaBICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
MIPEJICTaBICHNUS O B3aWMOIMPEBPAIICHUAX SYHEPTUU U 00 IBOJIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHus TI00aNbHBIX TPOOIEM yCTOWYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHUYECKOH, MUIIEBOM U HKOJIOTUYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealiu3allii  BO3MOXHOCTEH i caMopa3BUTHS U (OPMHPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITENBHOM  y4eOHOW  NIeATENbHOCTH,  OSKCIEPUMEHTAINBHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JKU3HH, TaKk U B
pohecCHOHANBLHOM e TeIbHOCTH,

3HAKOMUT CO CHEeNU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKIaJbIBAET OCHOBBI IICIOCTHOTO
B3IJIsAJIa HA €UHCTBO MPUPOJIBI M YETIOBEKA, SIBISIETCS] OTBETCTBEHHBIM ATAanoM B (hOPMUPOBAHUHI
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YyUarOIIUXCS;

CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOM BKJAJ B JKOJOTHYECKOE OOpa3oBaHHUE
oOyJaromuxcs.

JlanHble HampaBlieHUS B OOyYEHUM XHMHH OOECHEeUMBAIOTCS CHEHM(HUKON CoIepKaHUSI
y4e0HOTO0 TIpeaMeTa, KOTOPBIA SBISETCS TMEJarorMyecKd aJanTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKH XUMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHUPOBAH HAa OCBOCHHUE
00y4JaroNUMUCS CHCTEMbI IIEPBOHAYAIBHBIX MOHATHI XUMHUHM, OCHOB HEOPTAaHMUYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHA OPTaHUYECKOU XUMUMU.

CtpykTypa coiepsKaHus MPOTPaMMBI IO XUMUU c(HOopMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uzydeHuro. ConaepaHUE CKIAIbIBAETCA U3 CUCTEMBI MOHATUNA O XUMHUYECKOM
JJIEMEHTE W BEHIECTBE M CHUCTEMBbl MOHATHH O XUMHUeckod peakiuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OPTraHM30BaHbl MO MPUHIUITY MOCIEIOBATEIBHOIO Pa3BUTUSL 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHOMOJIEKYJIIPHOTO yU€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeACTaBIeHUN 00 3MEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PAaCTBOPAX.

Teopernyeckne 3HAHHUS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (JAaKTOB, PA3BUBAIOTCA TMOCIEAOBATEIHHO OT OIHOTO YPOBHS K Jpyromy,
BBITIONHSAS (YHKIIUM OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MPaKTUYECKOTO MPUMEHEHHUSI U TIOJTYyUYEHHUS U3yUaeMbIX BEIIECTB.

OcBoeHre mTpoOrpaMMbl MO XHWMHH CHOCOOCTBYET (OPMHUPOBAHHUIO TIPEICTABICHHUS O
XUMHYECKON COCTaBJISIONIEN HAay4YyHOM KapTHUHBI MHpa B JIOTHKE €€ CHUCTEMHON MPHUPOJBbI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM MO3HAaHUS B Hayke. M3ydeHune xumun
MPOUCXOAUT C TPHUBICYCHHEM 3HAHUN W3 paHee W3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinaccb» u «Du3nka. 7 Kiacey.

[Tpu u3yueHNH XUMHUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUH OCHOB XUMHUECKONW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKON JCSITENTFHOCTA YEeJIOBEKa M KaK OJTHOTO
13 KOMITOHEHTOB MHPOBOW KYJBTYpHI. 3afada yu4eOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XMMHUYCCKHUX 3HAHUNW — BAXHEUITUX (AKTOB, TMOHATHH, 3aKOHOB U TEOPETUUCCKUX
MOJIO)KEHUH, JOCTYMHBIX O0O000IIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHUS TIPH U3YYCHUH BEIICCTB U XUMHUYECKUX PEAKIUi, B
GbOpMUPOBAaHMM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUH © HMX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENILHON U yueOHO-MCCIe0BaTEIbCKOM IeATEIbHOCTH, OCBOSHUH MPaBUil 0€30M1acHOTO
oOparlleHus C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHWHW XUMUU Ha YPOBHE OCHOBHOTO OO0IIEro OOpa30BaHMS Ba)KHOE 3HAUCHUE
MPUOOPENH TaKKue LIEIH, KaK:

— (OopMHUpOBaHNE WHTEIUIEKTYyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM0OOOpa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSATEIbHOMY TPUHATHIO DELICHUM, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEeMAaTUYECKOE MPHOOIIEHHE OO0YyYaromMxcs K
CaMOCTOATENIbHOM  TO3HABATEJIbHOM  JEATENIBHOCTH,  HAyYHbBIM  METOJaM  IIO3HAHMS,
(hOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— oOecrnieueHre YCIOBHUH, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUIMMHUCS OIBITA
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMITIETEHIIN ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE VISl PA3JIMUHBIX BUIOB JIEATETLHOCTH;

— (popMupoBanue o01IeH PyHKITMOHATBHONW ¥ €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YUCJIE YMEHHI OOBSCHITH W OIEHWBATH SIBIICHUS OKPYKAIOIIETO0 MHUpPA, WCTONb3YysS 3HAHUS U
OTBIT, TOJIyYeHHBbIE MPH W3YYECHUH XUMUHU, TMPUMEHITh WX TMPU PEUICHHH TMpoOJeM B
MMOBCEHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (opmupoBaHe y 00yYArOIMIUXCS TYMAHUCTUYECKUX OTHOIICHUH, MOHUMAHHS [IEHHOCTH
XUMHUYECKUX 3HAHUU N7 BBIPAOOTKH SKOJOTHUYECKU IIeIECOO0pPa3HOTo MOBEIACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOLIEH MTPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBAIMH K 0O0yUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
mpodUIs ¥ HAMIPABICHHOCTH JATbHEHUIIEro 00yUeHusl.



OO1m1ee yuCIIO YacoB, OTBEAEHHBIX IS U3yYEHHUs] XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETO
obpaszoBanwmsl, cocTarisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezlel0), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIIIO).

OcobenHoct cocTaBieHUs: pabodeil mporpamMmbl W TpenojaBanus i aeteir ¢ OB3,
NPOXOAALINX 00yYEeHHeE 10 alanTUPOBaHHON o0pa3oBaTenbHOU porpamme OO0

8a kiacc - 2 yueHuka ¢ ocooeHHocTsiMu pazputus 3[1P

80 kiacc — 2 ydeHuka ¢ ocooeHHocTaMu pa3surtus 3[1P

88 kmacc —3 yueHumka ¢ ocobeHHocTssmu pasButus 3[IP u 1 yuenuk 3IIP ¢ yuérom
ncuxoduznuecknx ocodenHocte odyuatomierocs ¢ HOAA

8r kmacc — 3 yueHuka ¢ ocooeHHocTssMH pa3Butus 3I1P

9a xiacc - 3 yueHuka ¢ ocooeHHoctsiMu pa3utust 3I1P

96 kiacc - 3 yueHuka ¢ ocooeHHoCcTsIMU pa3Butus 3[1P

9B Knacc - 2 yyenuka ¢ ocooeHHOCTsIMU pa3BuTust 3IIP u 1 yueHuk ¢ 0COOEHHOCTSAMHU pa3BUTHS
THP

9r kiacc - 2 yueHuka ¢ ocooeHHocTsiMu pa3Butus 3[1P

O6yuaromuecs ¢ OB3 ocBawBalT aganTUpoBaHHYH oOpa3zoBarenbHyIO0 mporpamMmy. Ha
3aHATHSIX OCYILIECTBIISIETCS yUeT WHIMBUAYAIBHBIX, BO3PACTHBIX U MCUXO(PH3HOIOTUYECKHX
0COOEHHOCTEH O0ydYaromMXCcs TPH MOCTPOSHUU 00pa30BaTEILHOTO IPOIecca U OMpeeIeHUN
00pa3oBaTEeNbHO-BOCIIUTATENbHBIX IeJe W myTed wux gocTikeHus. OcymiecTBisercs
mudepeHIpPOBaHHBIN  TOAX0A K OTOOpY 3aJaHWil Ui 3aHATHH C YYETOM OCOOBIX
00pa3zoBaTeNIbHBIX MOTPEOHOCTEN U BO3MOXKHOCTEH pedeHka. OCOOEHHOCTH Pa3BUTHS YUCHUKOB:
COXpaHSAETCS HEyCTOMYMBOCTh BHHMMAHHS, CHH)KEHHE O0O0beMa, MEpeKIIo4aeMOCTH H
KOHIIGHTPAllUK, TPYIHOCTH TMEPEKIIOYEHUs C OJHOTO BHJA JESITEIBHOCTH Ha JpPYTOW.
OTIUYUTENBEHBIMU  OCOOCHHOCTSIMM BHHMMAaHHS OOyYaroluxcs ABJISIIOTCA  TIOBBIIICHHAS
HCTOIIAEMOCTh, BEIPAKEHHAS! 3aBUCIMOCTb OT BHEIIHUX ITOCTOPOHHUX BO3JEHCTBUH, CHH)KEHHAs
MMOMEXOYCTOMYUBOCTb, CJIOKHOCTb YJEp>KaHUS MPH HEOOXOAMMOCTH BBINOJHEHHS JJIMHHOTO
psana onepauuit. IlkonpHukM He MoryT auddepeHIUpoBaTh pa3ApaXUTENH MO CTENEeHU
BAXXHOCTH, COCPEIOTAYMBAThCS Ha CYLIECTBEHHBIX MpPHU3HAKaX, OBICTPO OTBJIEKAIOTCS.
CMBICIIOBBIE MPUEMBI 3aIIOMUHAHUS JIOJT0 HE (HOPMHUPYIOTCS, HNIKOJIBHUKH Yalle HCIOJIB3YIOT
MEXaHUYECKOe 3ayyHMBaHUE, HO IO MPUYHHE CTA0OCTH CIEA0B MaMSITH U CHI)KEHHS oObeMa
HEMPOYHO 3alIOMUHAIOT MaTepuall. PaboTocrocoOHOCTh MIKOJFHUKOB HEPABHOMEPHA U 3aBHCUT
OT XapakTepa BBINOJNHSAEMBIX 3afaHuii. OHUM HE MOTYT [OJTr0 COCpPEelOTauMBaThCA MpU
MHTEHCUBHON MHTEJUIEKTYaJbHON Harpyske, y HUX OBICTPO HACTYIAET YTOMJICHUE, PECHIIICHNE
NeSITeNIbHOCTBIO.

C yderoM 0COOEHHOCTEW pPa3BUTHUS OCYIIECTBIISIETCS MOAOOP 33aJaHUN C MOCHIIBHBIM YPOBHEM
CIIO)KHOCTH, OTBOJUTCS JOCTaTOYHO BpPEMEHU Ha BBINOJHEHUE 3aJaHUs, OCYIIECTBISETCS
WHAWBUAyaIbHAs paboTa, Kak B Kjacce, TaK U MHAWBHUIyallbHbIE KOHCYIbTAMH. [IpruMeHSIOTCS
clieyolre BUIbl yUeOHO! AeSITeIbHOCTHU: CIylIaHue OObICHEHUN y4yuTens, paboTa ¢ Hay4HO-
MOMYJIIPHOM JIMTEpaTypold, MPOCMOTP Y4UEOHBIX (UIBMOB, aHAJIM3 IMPOOJIEMHBIX CHUTYallUH,
pabora ¢ pa3gaTOYHBIM  MaTEpPHAIIOM, BBHINIOJHEHHE  (PPOHTANBHBIX  JTaOOPATOPHBIX
paboT/mpakTHUecKux padoT, HAOIIOCHHE 32 IEMOHCTPAIMSIME YIUTETIS.

TemaTndeckoe IUIAaHUPOBAHWE TIO Y4YEOHOMY TMpEAMETY  aJalTHUPOBAHHONW  OCHOBHOM
o01ieo0pa3oBaTeIbHON TPOTpaMMbl OCHOBHOTO 00mIero oOpasoBanus obyuaromuxcs ¢ 3IIP,
THP, 3IIP ¢ yuérom ncuxodusmdeckux ocodbeHHocter oOyuaromerocs ¢ HOJA coBmamaer ¢
COOTBETCTBYIOLIMMHU pa3zenaMu QenepaibHoil paboueil mporpaMMoi mo y4eOHOMY MpeaMery
«Xumusn».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O TPEJMETA 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOTrPaMMbl OCHOBHOrO 0Omiero oOpa3oBaHUs
JOCTUTAIOTCS B X0J1e 00Y4YEeHHs XUMUU B €IMHCTBE Y4eOHOW M BOCTIUTATEILHOMN JESTEIbHOCTU B
COOTBETCTBUM C  TPAJULUOHHBIMH POCCUHCKMMH  COLMOKYJBTYPHBIMM M  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE MpaBUJIaMM U HOpPMaMH IOBEJIEHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3ALUHN 00YYatOLIIXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPa)XKal0T TOTOBHOCTh OOYYAlOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAIMil M pacIlMpeHHE ONbITa AEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpuoOTHYECKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HacJle/INl0, TOHUMAaHMs 3HAYEHHs XMMHUYECKOH HayKd B JKH3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJaJleTh JOCTOBEPHON MH(popMaleld 0 MepeioBbIX JOCTHKEHHUSIX M OTKPBITUAX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YyCTpoiicTBe
MHUpa 1 0011ecTBa;

2) rpaKIaHCKOI0 BOCIINTAHMSA:

[IPEJICTAaBICHUS. O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTMBE, KOMMYHUKAaTUBHONM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, YydeOHO-
UCCIIEIOBATENbCKOM, TBOPUECKON U APYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOH JEsATEIbHOCTH MPHU BBINOJIHEHUU Yy4eOHBIX, MO3HABATEIbHBIX 33734, BBINOJIHEHUH
XMUMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUH YUEOHBIX IPOEKTOB, CTPEMIJIEHUS! K B3aUMOIIOHUMAaHHIO
U B3aMMOIIOMOIIM B TpOLECCe ATOH yueOHOW AEATeNbHOCTH, TOTOBHOCTH OLEHHMBATH CBOE
MIOBE/ICHNE U TOCTYIIKM CBOUX TOBApHILUEH C IMO3ULMU HPABCTBEHHBIX U INPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE  NPEICTABICHHA O  BEIIECTBE M  XMMHYECKOM  PEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIME OCHOBY IS
NIOHUMaHMA  CYIIHOCTM HAy4yHOM KapTHHBl MHpa, TpEeACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPHUPOJBI, B3AUMOCBA3SIX 4YEIOBEKa C NMPUPOAHOM CpPENOH, O POIU
XVUMMH B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJyYEHUWE HOBBIX 3HAaHMM 10 XHMHUH,
HeoOXoauMble 111 OOBSCHEHUS HaOJI0laeMbIX MPOLIECCOB U SIBICHUN, I103HABATENIbHOM,
MH(POPMALMOHHON M YUTATENbCKON KyJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JINTEpaTypoH, AOCTYHNHBIMH TEXHHUUYECKUMH CpPEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHIA;

uHTEepec K OOyUeHHMIO M TO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO0, MIPOEKTHON M HMCCIEe0BATENbCKON NEATEIbHOCTH, K OCO3HAaHHOMY BHIOOpY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKHW3HM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 30POBbIO,
YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 >KM3HH, OCO3HAHME IOCIEACTBUH M HENPUSATUE BPEIHBIX
MPUBBIYEK (YIMOTPEeOJEHUST aJIKOTOJs, HAPKOTHKOB, KYyPEHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBwyl 0€30MacHOCTH MpH OOpalEeHHMH C XMMHUYECKMMHU BELIECTBAMH B OBITY U pEajbHOM
KHU3HU;



5) TPy10BOr0 BOCIIUTAHUSA:

HWHTEpEC K MPAKTUIECKOMY M3YUYEHHUI0 TTpodeccuii U Tpyaa pa3iniHOTO poja, YBaXKEHHE K
TpyAy U pe3yJibTaTaM TpPYJAOBOM JACSATEIBHOCTH, B TOM 4YHCJIE€ HAa OCHOBE NPUMEHEHHS
MPEAMETHBIX 3HAHUW TI0 XHWMHH, OCO3HAaHHBIM BBHIOOp WHAMBUAYAIBLHON TPACKTOPUHU
MPOJIOJDKEHHsST 00pa30BaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCMEUHOW MpPOPEecCHOHANBHON NEeSTeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B PO ECCHOHAILHOMN Cpejie;

6) 3K0J10rMYEeCKOr0 BOCIMTAHMS :

HKOJIOTMUYECKH I1IeNIeCO00pa3HOe OTHOIIGHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIIeCTBOBAHMS, TOHUMAaHUE IEHHOCTH 3JI0POBOr0 M 0Oe30macHOro olOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIICHWE K COOCTBEHHOMY (PH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHME IIEHHOCTH COOJIOJICHUS MPaBHJI O€30MMacCHOTO TTOBEJACHUS MPU pabOTe C BEIIECTBAMH,
a TaKXKe B CUTYAIUIX, YTPOKAIOMINX 370POBBIO M KU3HH JIFOCH;

CHOCOOHOCTH TPHUMEHATH 3HAHHS, MOJMydYaeMble NMPU HU3YYCHHM XUMHUHU, ISl PEIICHUS
3a/1a4, CBS3aHHBIX C OKpYXKaIOIIeH MPUPOTHON CPEIOH, AT TOBBIIECHUS YPOBHS AKOJIOTHICCKOM
KyJbTYPbl, OCO3HAHUS TJIO0ATHFHOTO XapaKkTepa SKOJIOTHUECKUX MPOOJeM U MyTel WX pelIcHHS
MOCPEACTBOM METOJIOB XMMHHU, YKOJIOTUYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
[TIO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX PE3yibTaTOB BBIICISIOT 3HAYMMbIC JUIsi (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATHSA (3aKOH, TEOPHs, MPUHIIMII, THIOTe3a, (PakT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaAMETaxX | IMO3BOJIAIOT HAa OCHOBE 3HAHUU M3 ITHX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O
[[EJIOCTHOWM HAy4YHOW KapTUHE MHpa, U YHHBEpPCAIbHBIE YUeOHbIE NEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJATUBHBIE), KOTOpble 00ecneunBarOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEITLHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YIeOHOU e TeILHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE e CTBUS

ba3oBble JJoruyeckne aeiicTBUs:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TIPU OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICT XMMHUYECKUX TOHITHHA (BBIOENATh MX XapakTepHble MPH3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMH), UCIIOIB30BaTh TIOHATHS JJII OOBSICHEHUS
OTIENbHBIX ()aKTOB M SIBIICHUH, BBHIOMPATh OCHOBAHHS W KPUTEPUH IS KIIacCH(UKALUU
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUil, yCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIE CBSI3U
MEXTy 00BEKTaMH U3yYeHUsI, CTPOUTH JIOTUICCKUE PACCYKIICHUS (MHIYKTUBHBIC, IETYKTUBHEIE,
10 aHAJIOTHH ), JIeaTh BHIBOJIBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSATh B IMPOIECCE TMO3HAHUS MOHATHS (TPEIMETHBIE W METalpeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, HCIIOJIB3yeMble B XHUMHUHU, MPEoOpa3OBHIBATH IIHPOKO
MPUMEHSEMbIE B XMMHU MOJIENbHBIE MPEACTABICHUS — XUMHUECKUN 3HAK (CMMBOJ 3JIEMEHTa),
XuMudeckas (opMmysia M ypaBHEHHE XHMHYECKOW pEakIuu — TPU pEHIeHUU YydeOHO-
MO3HABATENLHBIX 3a/ad, C YY€TOM OTHX MOJEIBHBIX TPEJCTABICHUN BBISBISTH W
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKA HM3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMUYECKUX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICICTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBaTeabCcKkue AeiicTBHS:



YMEHHE HCIOIh30BaTh MOCTABIEHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHHS, a
TakkKe B KadecTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3bI IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEIACHHUIO YUYEHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOIECCa, CAMOCTOATEIBHO TIPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOIBI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETHPOBATH HHGOPMAITUIO PA3TUYHBIX BUI0B
1 (OpM TIPEICTABIICHHUS, TTOJTy9IaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEp’KaHUs, CIPaBOYHBIE TocoOWs, pecypchl HMHTepHeTa), KPUTUYCCKU
OLIEHHBAThH MIPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3TUIHbBIC METOJIBI M 3aITPOCHI TIPH IMIOUCKE B 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOAUMBIX ISl BHITTOTHEHUS] YUEOHBIX U MMO3HABATENbHBIX 33/1a4
OnpeAeNnEéHHOr0 THIA, MPHOOpETEeHHEe OmMbiTa B OOJACTH HCHOIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIAJICHHE KYyIbTYPOH aKTHBHOTO MCIOJIB30BAHUS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMANbHYIO (OpMy MpeacTaBIeHUS
nH(POPMAIIMKN W WILTIOCTPUPOBATH pEIIaeMbIe 3a/adil HECIOXHBIMA CXEMaMH, JuarpamMmamu,
apyrumu popMamu rpaduku ¥ IX KOMOMHALIUSIMH,

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Ipollecce Y4eOHON U HCCiel0BaTeIbCKON
JEATEILHOCTA WH()OPMAIIHIO O BIMSIHAH IMPOMBIIIIEHHOCTH, CEJIbCKOTO X035MCTBAa M TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIe MPUPOAHON CPebl.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOIpPOCHl (B XoJe nauamora W (WiaM) AUCKYCCHUHU) IO CYUIECTBY
oOcyxxgaeMoli TeMbl, (OPMYJIHPOBATh CBOM TNPEIIOKECHUS OTHOCHUTEIBHO BBITOTHCHHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS MPEACTABIISATE MOMyUYESHHBIC PE3yJIbTAThl MO3HABATEIILHOMN IEATETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAIMI0 pPEe3yJbTaTOB BBIMOJHEHUS XHUMUYECKOTO
JKCTepUMeHTa (71ab0paTOPHOTO OMbITa, JTAOOPATOPHOM PabOTHl MO HCCICTOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATENBbHOMN U
HCCIIEIOBATENLCKON NIEATENHbHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBaHUs MO3MIMKA (0O0CYX)ACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD», KOOPAWHALUS COBMECTHBIX JICUCTBHMU, ONPEIEICHHE KPUTEPUEB TI0 OIICHKE KayecTBa
BBITIOJTHCHHOW PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO ONMPEIEISITh MU JACITeIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESTENLHOCTh, BHIOUPAThH
HaubOosnee H¢¢eKTUBHbIE CHOCOOBI pelieHHs Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENTLHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEIOKCHHBINH aNTOPUTM ICHCTBHIA TPH
BBITIOTHEHUH 3aJ]aHU C Y4ETOM TMOJNYyYeHHS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIECTBAX W PEAKIIMIX, OIICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3yjIbTaTa 3asiBICHHOM Iy,
YMEHHE HCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMbIe B YCIIOBUU 3aIaHUIA.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yIBTATOB TI0 OCBOCHHIO OOS3aTEIBHOTO COACPIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabouelt mporpaMmoi, BBIACNISIOT: OCBOCHHBIE



O6yLIaIOIJ_[I/IMI/ICSI Hay4YHbIC 3HAaHUWA, YMCHUA U CITIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(bI/I‘-IGCKI/IG JJI
HpCI[MeTHOﬁ obOnactu «XI/IMI/ISI», BUAblI JCATCIBHOCTH IIO0 IIOJYUYCHHUIO HOBOI'O 3HaHUA, C€ro

MHTEPIIPETALNN, TPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYallHsX.
K xoHuy oOydenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATUH: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJJHOPO/IHAs), BaJEHTHOCTh, OTHOCHTEIbHAas aTOMHAas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas MOl XHMHYECKOTO
9JIEMEHTAa B COEIMHEHWH, MOJISIPHBIA 0O0BEM, OKCHJA, KHUCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHHSI, XUMHUYeCKasl peakiys, KiIaccuuKarus
peaxkiuii: peakliuy COeIMHEHUS], PEaKIUK Pa3IoKEeHUs, peaKli 3aMEIlEeHUs], peakuu
o0MeHa, 9K30- M SHIOTEPMUYECKUE PEAKIINH, TETIIOBOI 2PQEKT peakiuu, sapo aToma,
JIEKTPOHHBIN CIIOW aToma, aTOMHas OpOMTanb, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBast 0J1s BellecTBa (MPOLIEHTHAs: KOHLIEHTPALs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSTH 3TH
MIOHSTHS IIPU ONMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJIsl COCTaBJiI€HHUS (OpPMyT BELIECTB U
YPABHEHUN XUMHUUYECKUX PEAKLIUM;

OTIpE/IETATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTEIECHb
OKHCJIEHHSI 3JIEMEHTOB B OMHApHBIX COEAMHEHMSAX, MPHUHAMIEKHOCTh BEIIECTB K
OINpeNesIEHHOMY KJIaccy COeIMHEHHH 1o (opMynam, BHJI XUMHUYECKOH CBSI3H
(KoBaJieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBAaTh
[IOHMMAHHE IEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosiokeHuss B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaipo;

ONUCHIBaTh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuomuueckoil cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pasziuyarh MOHITHUS «IJIaBHasg mnoarpynna (A-rpynma)» u
«moboynast noxarpynna (b-rpynma)», mamele W OonbIIME TMEPUOJBI, COOTHOCHUTH
0003HauYeHus, KoTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMUMHUYECKUX
anemenToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsiyl sjapa, oO0Ilee 4YHCIO HIEKTPOHOB H
pacripeielIeHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPraHMUYECKHUE BEIEeCTBA, XUMUYECKUE
peakuuu (IO YMCIy M COCTAaBy Y4YacTBYIOUIMX B PEaKLUHM BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (ONUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IOATBEP)KJasi  ONHUCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  yYpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHUCHMOCTH OT HMX KayeCTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHbIX yCIOBUIX;
BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COSAMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XMMHUYECKOM peakluu;



IIPUMEHATH OCHOBHBIE ONEpPAlUM MBICIUTEIBHOU NEATENbHOCTH — AHAJIU3 U CUHTES,
CpaBHEHHE, 0000IIEeHHEe, CUCTEMAaTH3alllI0, KIacCU(UKAIMIO, BBIIBICHUE NMPHYUHHO-
CIIEACTBEHHBIX CBSA3€H — Ul M3yYEHHUS CBOWCTB BEIIECTB M XMMHMUYECKHUX pEaKLui,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  NO3HaHMA  —  HaOJIOAEHME,  HU3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

ClIeZIOBaTh IpaBWJIaM II0JIb30BAaHUS XHUMHUYECKOM MOCyJoH u  Jab0paTOpHBIM
00OpyJIOBaHUEM, a TaKKe MpaBWJIaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLHMSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYEHHIO
1 coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € ONPEAEIIEHHON MacCOBOM J0JIEW PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TOMOIIBIO0 UHIMKATOPOB (JIakKMycC, (heHOI(PTaTeHH, METUIOPAHX U APYTHE).

K xoniy oOydenus B 9 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHUAIOIIMXCS YMEHHA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUA: XUMUYECKUW HIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBS3b, TEIIOBOUW A((PEKT peakiuu, MOJb, MOJISIPHBI 00BEM, PacTBOP, JIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs IUCCOLMAIMs, peaklUud HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBEcHe, OOpaTMMble U HeoOpaTHMblE peakiuH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKIMHM,  OKHCIUTENIb,  BOCCTAaHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHsA, aM(OTEPHOCTb, XUMHUECKasi CBA3b
(koBajieHTHasi, WOHHAs, METAJJIMYecKas), KpUCTANIMUEcKass pelerka, Koppo3us
METQJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH peakluu, MpelelbHO JOMyCcTUMas
koHueHrtpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUA U MPUMEHATH 3TU
MOHSITHA NIPU ONTMCAHUM BEILECTB U MX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY JJIsi COCTaBiIeHHUs (HOpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPENEATh BAJCHTHOCTb M CTENEHb OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB B
COEMHEHMSIX pPa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTb BEIIECTB K OIpeneIEHHOMY
KJIacCy COEeIMHEHUN Mo (opMmyiaM, BUA XUMHUYECKOW CBSI3U (KOBaJIGHTHasl, MOHHA,
METaJIJINYecKasi) B HEOPraHMYECKHX COEJAMHEHHUSX, 3aps)l HOHA MO XUMHYECKOMH
dbopMyIie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COEIWHEHUH, TUI
KPUCTAITMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona JI. M. MenneneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMaHHWE: OMUCHIBATh U XapaKTepu30oBaTh TabmuuHyto ¢opmy llepuonnyeckoit
CUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3jiMuaTh IMOHATUS «rjiaBHas mnoarpynmna (A-
rpynma)» u «mobouynas moarpymmna (b-rpymma)», Mamsie W OOJbIIME TMEPHOIBI,
COOTHOCUTh O0O0O3HAa4YeHMs, KOTOpbleé HMEIOTCA B MEPUOAWYECKOM Tabmuie, c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o0Iiee YUCIIo AMEKTPOHOB U paclpeiesieHHe UX MO 3JEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OILIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJEMEHTOB M HUX
COEIMHEHHI B MpeJesiax MallbIX MEePHOJOB M TJIaBHBIX MOATPYMI ¢ Y4ETOM CTPOCHUS
UX aTOMOB;



KJIacCU(PUITUPOBATh XUMHYECKHE AJIIEMEHTBI, HEOPTaHUYECKHUE BEIIECCTBA, XUMUYCCKUE
peakuuu (10 YUCIY UM COCTaBYy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
s dekTy, Mo U3MEHEHUIO CTETICHeH OKUCIICHUS XUMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMmME M CHenupUISCKUe XHUMHUYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasi ONMUCAHUE TPUMEPAMHU MOJEKYJISIPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPaBHEHHUS 3JEKTPOJUTUYECKON AUCCOLUMALIMUA KHUCIIOT, IIEJI0Uel U CoJieH,
MIOJIHBIE W COKpAII€HHBIC YPABHEHUS PEaKlUi MOHHOTO OOMEHa, YpaBHEHUs PEaKIIHi,
MOATBEPKJAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXIy BeIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM TMOCPEACTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PeaKITHi;

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAILICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOTO 3JIeMeHTa 10 GopMyJsie COSAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHECHUIO XUMUIECKON PEaAKITUH;

cOoONIOaTh TMpaBWiIa IMIOJIb30BAHHUS XUMHUYECKOW TOCYIoW U 1ab0paTOpHBIM
o0opyIoBaHMEM, a Tak)Ke TMpaBmia OOpalieHHs C BEHIECTBAMHU B COOTBETCTBUH C
MHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMH, TMOATBEPIKAAIOIINE KAUeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpOMHI-, MOIUI-, KapOoHaT-, docdart-,
CWIUKAT-, Cylb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHUS W HOHBI HM3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBLHON NESITEIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IEeHNE, CHCTEMAaTU3allui0, BBISBICHUE MPUINHHO-CICICTBEHHBIX
CBSI3€M — JUISI M3YYEHHs] CBOWMCTB BEUIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHMS — HAOJIOJEHHWE, UW3MEpPEeHHUE, MOJCIHUPOBAHUE,
AKCIIEPUMEHT (pEeaIbHBIA U MBICIICHHBIN).



COILEPKAHHUE YYEBHOI'O INIPEJMETA
8 KVIACC

IlepBoHauya/ibHbIE XMMHYECKHE TTOHATHUS

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJOBEKa. XMMHS B CUCTEME HaykK. Tema u
BemlecTBa. dusnueckue CBOWCTBAa BelIEeCTB. ArperarHoe coctosiHue BeniecTB. lloHatue o
MeTOJIaX MOo3HaHus B XUMUU. YucTeie BemecTBa u cMecu. CrocoObl pasfieieHust cMecei.

ATOMBI ¥ MOJEKyJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTbie u cioXHbIe BeliecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX DIIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHAsT
Macca. MaccoBas 10511 XUMHUECKOT'O JIEMEHTA B COEMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocBsA3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IUHUII BemiecTBa. PacuéTel mo opMytaMm XUMHUECKUX COSTMHEHUH.

duznueckre M XUMUYECKHUE SBJICHMS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHHUsI MacChl BeIIeCTB. XUMHUeckue ypaBHeHus. Knaccubukanys XUMHUUYECKUX peakIuii
(coennHEHUs, PA3IOKECHHSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IOCYJOW, MpaBWIaMHd paboThl B JabOpaTopuy W mpHEMaMU
oOpamieHusi ¢ 1abOPaTOPHBEIM 00OPYIOBAaHUEM, W3YYCHHE W OINMUCAaHUE (PUINUYCCKHX CBOMCTB
00pa3loB HEOPraHWYECKHX BEIIECTB, HaOMIOAeHHE (u3nuecknx (TUTABJICHHE BOCKA, TasHHE
JBJa, PACTUPAHKME caxapa B CTYIKE, KUTMCHUE W KOHJICHCAIUS BOJBI) U XUMHUYECKUX (TOpeHHUE
CBEYM, MPOKAIMBAHHE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHHA,
HaOJI0/IEHUE U OMKCAHHUE MPU3HAKOB MPOTEKaHHUS XMMHUYECKUX peakiuil (pasnokeHue caxapa,
B3aUMOJICHCTBHE CEpHOW KUCIOTHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBHE >kene3a ¢ pactBopoM comu menu (II), uzydenwme cmocoOoB
pasnelieHusT CMeceil: ¢ IOMOIINBI0 MariuTta, (UIBTPOBAHWE, BBITIAPWBAHWE, JIUCTUILIAINS,
xpomarorpadusi, TPOBEJCHHE OYUCTKH IIOBAPEHHON coyid, HAONIOJIEHHEe W OIUCAaHUe
pe3yabTaTOB MPOBEIECHUS OMNbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
MOJIeJIei MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — 3jeMEHT M NMPOCTOE BELIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, GU3nIecKue U XMMUYECKUE CBOWCTBA (pEaKIMU TOPEHUs).
Oxcunpl. [lpumenenue kucmopoaa. CrocoObl TOMy4YeHHUS KHUCIOpoAa B J1abOpaTOpuu |
npoMbIIUIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — alIOTpomHAs MOAW(DUKAIUSL
KHCIIOpOJIa.

TeroBolr 3(hPEeKT XUMHUYECKON peakIuu, TEPMOXUMUYECKHE YPaBHEHHUS, OK30- H
SHAOTEpPMUYECKUE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »smemMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Boaopona B IPHUPOAE,
(bu3nYecCKre U XUMUYECKIE CBOKWCTBA, MPUMEHEHHE, CIIOCOOBI MOTy4YeHUs. KUCIOThI U comu.

Monsipablit 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

@®usnueckne CcBOMCTBA BOAbl. Boma kak pactBoputens. PactBopsl. HacelieHHbIE H
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Bojae. MaccoBas 10 BeELECTBa B
pactBope. XuUMUYECKUE CBOMCTBA BOJbl. OcHOBaHUsA. Ponb pacTBOpOB B MPUPOJEC U B JKU3HU
yenoBeka. KpyroBopoT BOabsl B mpupoje. 3arpsi3HeHHe TPUPOAHBIX Boja. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJ.



Knaccudukanus Heopranmdecknx coeauHeHuidd. Oxkcunpl. Kiaccuukanus OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTepHBIC) U HecoeoOpasyrontie. Homenkmarypa
okcuoB. dusnueckue U XMMHUYECKUE CBOICTBa OkcuoB. [loyueHne okcuios.

OcHoBanusa. Krnaccudukanus ocHOBaHWH: IWMIETOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBanuii. dusznueckne W XUMHYECKHE CBOMCTBa OcCHOBaHui. [lomyuyenue
OCHOBAHHUM.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucnor. dusnueckue U XUMHUYECKHE
cBoricTBa KUCHOT. Psag akruBHocTn MetaiuioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknarypa cosneil. @usnyecknue U XuMUYECKUe cBoicTBa coneil. [lomyuenue
COJIEH.

I'enernueckas cBSA3b MEXAy KJIacCaMHU HEOPTaHUUYECKUX COEIUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTNpeesIeHUE COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIyYeHHe, COOMpaHue,
pacrmo3HaBaHHE M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHsSI W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3aMi OKCHJIOB W ONHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE W
U3yueHHe CBOWCTB BOAOpOAa (ropeHue), B3ammojeiictBue Bogopoaa c¢ okcuaoMm wmenu (II)
(BO3MOHO HCTIOJIB30BAHKME BUICOMATEPUATIOB), HAOIIOACHHE 00pa3llOB BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHUE OCOOEHHOCTEW pPAacTBOPEHMS BELIECTB C Pa3iMYHON pacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MAcCOBOM J0JIell pacTBOPEHHOTO BEIIECTBA,
B3alMOJICIICTBHE BOJABI C MeTaJUlaMHM (HaTpUeM M KajiblMeM) (BO3MOXHO HCHOJIb30BaHHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOPA3I[OB HEOPTaHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOPAx KHUCIOT U IIEJIOYEH, H3ydyeHUE
B3aumozeiictBus oxkcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHUCIOT C METajllaMH,
peakuuii HeWTpanu3aluuy, TOJy4YeHHE HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTAIBHBIX 3ajiau 1o TeMe «BaxHelme
KJIACChl HEOPTAHUYECKUX COEAMHEHUI.

IMepuoauyeckuii 3axon u Ilepuoanyeckasi cucremMa xumuuyeckux djiementos JI. W.
MenaeneeBa. CTpoeHue aToM0OB. XMMUYeCKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBple MOMBITKA KIACCU(PUKALMU XUMHUECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOUHBbIE U IIEIIOYHO3EMEIbHbIE METAJUIbl, TAJIOT€Hbl, UHEPTHBIEC Ta3bl).
DJIeMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEpHBIC OKCHUABI U TUIPOKCHUIIBL.

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema XuMu4yeckux dieMeHtoB J[. .
MenneneeBa. Koporkonepuognas u januHHOnepuoaHas ¢opmsl Ileproguueckoit cucTeMbl
xumuueckux sneMmeHToB [[. WM. MenneneeBa. Ilepuogsl u rpynmnbl. PU3HYECKHN CMBICTT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX saep. W3orombl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUECKHUX 3J1eMeHTOB [leproanueckoil cucTeMsl
JA. N. MenneneeBa. XapakTepuUCTUKA XUMUYECKOIO JJIEMEHTA II0 €ro IIOJIOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaIuyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAIUIMUECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpyIIaM U MEepUoIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUISl pa3BUTUA HayKu U nipakTuku. J[. 1. MenaeneeB — y4€HbI U rpaKJaHUH.



Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAsT) CBSI3b.
DNEeKTPOOTPUIIATETFHOCTh XUMHUECKHUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenpb okucieHusi. OKUCIUTEIIBHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoiecchl OKUCIeHHs
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHe O0pa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aHMOJCHCTBHE THUIPOKCHUIA
LMHKAa C pacTBOpPaMH KHUCJIOT U LIENOYEH, MPOBEICHUE OMNBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX Peakluil (rOpeHne, peakuy pa3aoKeHUsl, COSIUHEHU).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpU U3YyUYEHWU XUMHUU B 8 KIJIACCE OCYIIECTBIISETCS
Yyepe3 HCMOJb30BaHHE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U TOHSTHUH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/I€IBHBIX MPEAMETOB €CTECTBEHHOHAYYHOI'O [IMKIIA.

OO0mme ecTecTBEHHO-HAYYHBIC TIOHATHS: HAy4HbIH (DAKT, TUIMOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kijaccuukamus,  MNEepPUOAMYHOCTb,  HAOJIOJCHHE,  SKCIEPUMEHT,
MOJEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJA, HW30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYIa, JSJIEKTPUYCCKUI 3apsi, BEIIECTBO, Teno, 00BEM, arperatHoe
COCTOSIHWC BEIIECTBa, Ta3, (pU3WYECKHe BEIMYWHBI, CAMHUIBI W3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3461, CoHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIC TMOPOJBI, IOJIEC3HBIC
HCKOIIaeMble, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4ecKkas peakuusi

[Tepuonnueckuit 3akoH. llepmoamueckas cucremMa xXuMmuueckux adnemeHtoB [J[. H.
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBONCTB XHUMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, KaJMsl, KajdblMsg M UX COCIWHEHUU B COOTBETCTBUU C
MTOJIOXKEHUEM AJIEMEHTOB B Ileproanyueckoit cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHJBI XMMHYECKOW CBSI3M. THIIBI KPUCTAJUIMYECKHX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKHM W BUAA XMUMHYECKOU
CBA3H.

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIEeCTB. XUMHUYECKHE CBONCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPTraHWYECKHX COEIMHEHUM, TeHEeTHYecKas
CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Krnaccudukanus XuMUYEeCKHX PEaKIUil 10 pa3IUYHBIM TpHU3HaKaM (TI0 YUCIIy U COCTaBy
Y4acTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO0 CTeneHel
OKHCJICHUS XMMHUYECKHX JJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYAaCTHIO KaTaJu3aTopa). DK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHHUS.

[Tonsitue o ckopoctn xumudeckor peakiuu. [lonarue o0 oOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [loHsTHE O TOMOT€HHBIX W TeTEepPOreHHbIX peakiusax. [loHsTue o
karanuze. I[loHsiTue o0 xXumMuyeckoM paBHOBecHH. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIIUU U TIOJI0KEHHE XUMHUECKOTO PaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE PEAKIIUU, SJEKTPOHHBIM OalaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlI€HHE YPABHEHUM OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX
peaxkiuuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.



Teopust 27AEKTPONIUTUYECKON AUCCOLUALMH. DJIEKTPOIUTHI M HEIEKTPOJIUThL. KaTnoHsl,
aHUOHBl. MeXaHHW3M JUCCOLMALMU BEUIECTB C pPAa3lIMYHbIMU BHUJAMU XHUMHUYECKOW CBS3H.
Crenenp auccounanyu. CHIbHBIEC U CIIA0bIe SJEKTPOIIHUTHI.

Peakiuu monHOoro oOMeHa. YCJIOBHs MPOTEKAHUS PEAKIMd MOHHOTO OOMEHa, MOJIHBIE U
COKpalI€HHbIE MOHHbIE ypaBHEHHs peakuuil. CBoMCcTBa KHCIIOT, OCHOBAaHMW U COJIEH B CBETE
NpeACTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanyu. KauecTBeHHble peakIMM Ha HOHBI.
[TonsiTve 0 rUApPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTalyioB (rpaguTa M anmasza), CIOXKHBIX BELIECTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakuuu OT BO3ICHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIEN0BAaHUE SJIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILECTB, MpOLECcCca TUCCOLMALUN
KHUCJIOT, IIeno4Ye W cosieil (BO3MOMKHO HCIOJb30BaHHWE BHUAECO MAaTE€pHAliOB), NPOBEICHHE
OIBITOB, WUTIOCTPUPYIOLIUX MPHU3HAKM MPOTEKAaHUs peakuuii MOHHOro obmeHa (oOpazoBaHME
ocajZka, BbIJEJICHHE Tra3a, o00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuil (TOpEHUE, PEAKIUM Pa3JIoKEHUs, COECIUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKHX BELIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEAKIMI HAa HOHBI,
pelIeHne YKCIEPUMEHTaIbHbBIX 3a/1a4.

HemeTajuibl u MX coeJUHEHHS

OOmast xapakrepucThka TranoreHoB. OCOOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTEpHbIE
crenieHn okucieHusa. CTtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XuMHUUECKUE CBOMCTBa Ha NpuMepe xyopa (B3auMOJIEHCTBHE C MeTalslaMH, HeMeTaJlIaMHu,
menoyamu).  Xsoposopopoa. CossHas KHCIIOTAa, XHMHYECKME CBOICTBa, MOJy4eHHE,
npuMeHeHue. JleicTBre Xjopa U XJIOPOBOAOPOa Ha OpraHU3M 4YeIoBeKa. BaxkHenme XIopuIbl
U UX HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmsl. OCOOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYEeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHBIE MOAM(DUKALMU KUCIOPOAA U cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHUe, (U3HUECKHE W XUMHUYECKHE CBOWMCTBA. OKCHABI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3MUECKHUE U XMMUYECKHE CBOWCTBA
(oOmme kak MpeaCcTaBUTEN Kiacca KHUCIOT M crenuduueckue). XUMHUUECKUE pPeakluy,
JeKallie B OCHOBE MNPOMBIIIICHHOTO croco0a IMONyuyeHHs CepHOW KHUCIOThl. llpumeHenue
cepHOM KucsoThl. COM CepHON KUCIOTHI, KAUECTBEHHAs peakiys Ha cyiab(ar-uoH. Haxoxnenue
ceppl U €€ CoeIuHEHUH B npupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaloulel cpelibl
COEIMHEHMSIMU Ccepbl (KMCIOTHBIE JOXKIH, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLCHUS.

OO6mass xapaktepuctuka 3ymeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTEMEHW OKUCIEHUs. A30T, pacnpocTpaHeHHe B Mpupone, ¢usnyeckue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ota B npupoae. AMMHAK, ero pU3MUecKue 1 XuMHUIecKue
CBOWCTBa, MoJyueHue u npuMeHeHne. Coim aMMOHUS, UX (GU3NUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4YEHHE,
¢usnueckne MW XUMHUYECKHE CBOiicTBa (0OmIME Kak TpEACTaBUTENS Kiacca KUCIOT |
cneuududeckue). Vcnonp3oBaHue HUTPATOB W COJNEH aMMOHHS B KadeCTBE MHHEPAJIbHBIX
yaoOpeHuii. XuMHUYECKOE 3arps3HEHHE OKPYXKAIOMIeH CpeIbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXKIH, 3arpsi3HEHUE BO31yXa, MOYBbI M BOJNOEMOB). Dochop, amioTpomnHble MOAUPHUKAIIH
dochopa, ¢puznueckue u xummuyeckue cpoiictBa. Oxcun docdopa (V) u pocdopHas xucnora,



¢usnueckue M XMUMHUYECKHE CBOWCTBa, mosyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX Y100pEHUIH.

OOmast xapakrepucTuka 3JeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHW OKHUCJIECHUA. YTIIEPOJ, aJUIOTPOINHbIE MOAU(UKALINY, PACIPOCTPAaHEHHUE B
npupoje, pusnueckue U XuMu4yeckue cBoicTBa. AacopOuus. KpyroBopot yriepona B mpupo/e.
Oxcunpl yriaepona, ux (Gpusnyeckre U XUMHUYECKHUE CBOWCTBA, JAEWCTBUE HA JKUBbIE OpraHU3MBI,
MOJyYeHHEe U NpPUMEHEHHe. DKOJIOTHYecKrue MpobiaeMbl, CBs3aHHble ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TJI00ATBHOTO MOTEIJICHUsI KIMMaTta, MapHUKOBBIM 3¢ ¢eKkT. YroiapHas KUCIOoTa U €&
coiM, UX (U3MYecKHe W XMMUYECKHE CBOWCTBA, MOJIyueHHEe M NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KkapOoHaT-moHbl. Vcmonb3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHauabHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX yriepoja
(MeraH, »TaH, OSTWIEH, AalEeTWIEH, JTaHOJ], TJMIEPHH, YKCycHas Kuciora). llpupomaHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX INepepaboTKH
(OeH3uH), UX poib B OBITY U MPOMBIIIICHHOCTH. [ToHATHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX:
KHpax, Oenkax, yrieBoJaX — W HX pOJIM B JKH3HU 4YeloBeKa. MarepuanbHOE eIUHCTBO
OpPraHUYECKUX U HEOPIaHUUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, MOJIY4YEHHE U IPUMEHEHHUE.
Coenmuuenuss kpemHus B mpupoze. OOmme upencrtaBieHus o0 oxcupe kpemuus (IV) u
KpeMHHeBOM Kuciore. CHIMKAThI, UX MCIOIb30BaHKE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHeime
CTpPOUTEIBHBIC MaTepUajbl: KEpaMHKa, CTEKIO, IIEMEHT, OeToH, Xene300eToH. [Ipobiemsr
0€30IacHOr0 MCIOJb30BaHUS CTPOUTENBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii Ixkcnepumenm:

u3yueHre o0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-MOHBI M HAOJIIO/JEHUE MPU3HAKOB UX MPOTEKAHHUS, OMBITHI,
oTpaxkaromue (U3NYECKUe M XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUU (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJOPUIOB (TaJOr€HUAOB),
O3HaKOMJIEHHE C oOpasnamMu ceppl M €€ COeAMHEHUSAMHM (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyIrJIWBaHMsS  caxapa TOJ  JICHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHMCJIOTHI, U3yueHHEe XUMHMUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCIJIOTBI, TPOBEJICHNE KaueCTBEHHOM peakiuM Ha Cyiab(paT-WOH M HAOIIOJCHUE NpU3HaKa eé
NPOTEKAaHUsA, O3HAKOMJIEHHE C (PU3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa U MX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAECOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCPOpHBIX y10OpeHui,
MoJlyyeHue, coOupaHue, pacrno3HaBaHHWE M H3Y4YEHHME CBOMCTB aMMHaka, IpPOBEIECHUE
KayeCTBEHHBIX pEaKIWid Ha HMOH aMMOHMA M (ocdar-MOH M U3yYCHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbl0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHUATIOB), U3YUYEHHE MOJENel KpUCTAINIMYECKUX PEeHIETOK aamasa,
rpapura, ¢yuiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aACcOpOILMU PACTBOPEHHBIX BEIIECTB
aKTMBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOIa3a, MOIy4Ye€HUE, COOMpaHHe, pacllO3HAaBaHUE
U M3y4YCHHE CBOWCTB YTJIEKHCIIOTO ra3a, NMPOBEJCHHE KAaueCTBEHHBIX PEaKUMi Ha KapOoHAT U
CWIMKAT-UOHBl W HW3Yy4YEHHE IIPU3HAKOB HX INPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKIHEH
CWJIMKATHOM NPOMBILUIEHHOCTH, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a1ad 1o Teme «Baxnelue
HEMETaJlJIbl U UX COETUHEHUS.

MeTa/libl M MX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHUX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nojoxenus B [lepuoanueckoit cucreme xumudeckux iemeHToB Jl. . MenaeneeBa u cTpoeHus



atomoB. CTpoeHue MeTaioB. MeTaminyeckas CBSi3b M METaJUIMUECKash KpUCTaUIMYecKast
peméTka. DJIEKTPOXHUMHUYECKUN pPsfl HAnpsDKeHHH MeTawioB. Du3nueckue U XHUMHUYECKUe
cBoiicTBa MeTayuioB. OOmKe crocoObl MojydeHus: MeTauioB. [IoHsATHE O KOPPO3UM METALIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH3a) 1
WX TIPUMEHECHHE B OBITY M MPOMBIIIJICHHOCTH.

[lenounble MeTaIbl: OJIOkKEHUE B [leproanyeckoi cucreMe XUMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXkJAeHHE B Npupoje. Ou3znyeckue M XUMHUECKHE
CBOICTBa (Ha mpuMepe HaTpusl ¥ Kainusi). OKCUIbl U TUIPOKCH]IBI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lerouHO3eMeENbHBIE METAJUIBI MarHuil M KanbLUi: TMonoxkeHune B [lepmoamnueckon
cucreMe xumuyeckux syiemeHToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B
npupoae. Pru3nueckue U XMMUYECKHUE CBOMCTBA MAarHus M KanbLus. BaxHeuimue coeauHEHUs
KaJbIHsl (OKCHI, THAPOKCHU/I, cOJn ). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoit cucrtemMe xumudeckux snementoB [ .
MeHnaeneeBa, CTpOCHHUE aTOMa, HaXxOXJeHUe B npupoje. Pusndeckne U XMMHUYECKHE CBOMCTBA
anmoMuHusL. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUIPOKCHIA ATFOMHUHUS.

Kenezo: mnonoxenue B Ilepumonmueckoit cucreMe xumuueckux osaemeHtoB JI. .
MeHpeneeBa, CTpO€HHUE aToMa, HaXxOXJeHue B mpupojae. Ou3nveckue U XUMHUYECKUE CBOMCTBA
xeneza. Oxkcupawl, ruapokcuasl U conu xkenesa (II) m xenesza (III), mx cocras, cBoiicTBa u
MOy YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMIIEHHE C o00pasllaMd METaJIOB M CIUIAaBOB, WX (PU3UYECKHMMH CBOWCTBaMH,
U3Yy4YEeHHUE PEe3yJbTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJBIMs U HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BaHHUE
BHJIEOMATEpPHAIIOB), HCCIIEJOBAHUE CBOMCTB >XECTKOM BOJbI, Mpollecca TOPEHUs XKeie3a B
KHCIIOpoJie  (BO3MOXXHO  HMCIIOJIb30BAaHWE  BUIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX peaklUii Ha MOHBI: MAarHUs, KaJlbIUs, aATIOMUHUSA, IIMHKA, xkene3a (I1) u xenesa
(I11), megm (1), HaOmroI€HWE W OMKCAHHUE MPOIIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMHU HATPHS,
KaJIisg ¥ KaJIblus (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUAIOB), UCCIIEAOBaHUE aM(OTEepHBIX
CBOMCTB T'MJPOKCUAA aTIOMUHHS U TUAPOKCHAA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10
TeMe «BakHellne MeTasuibl U UX COSUHEHUS».

XuMus M OKpyKamoLas cpeaa

BemectBa u Marepuansl B IOBCEJHEBHOM KU3HM YesloBeKa. be3omacHoe MCIoab30BaHKE
BEIIECTB M XHWMHUYECKHX peakuuii B ObITy. [lepBas momomib NMpU XUMHUYECKHUX OXKOrax H
OTpaBJICHHUSX.

XuMu4eckoe 3arps3HeHHne OKpy Karolen cpebl (MpeaeabHas JOIMyCcTUMash KOHIEHTpalus
Beulects, nanee — [1/1K). Ponbs XxuMuu B pemieHH# 3K0JI0TMYECKUX IpodiieM.

Xumuueckuii Ixcnepumenm:

u3y4eHue o00pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIOB, MMOJIMMEPHbIE MaTepUabl).

Mescnpeomemmuuie ceasu

Peanuzanus MexnpeIMETHBIX CBS3€H MpU U3YyUYEHWHU XMMHUHU B 9 Kilacce OCYIECTBISAETCA
Yyepe3 HCMOJb30BaHHE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK H TIOHSTHUH,
SIBJISTFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICTTbHBIX MPEMETOB €CTECTBEHHOHAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TOHATUS: HAy4dHbBIM (axT, rumore3a, 3aKOH, TEOpHS,
aHanW3,  CHUHTE3,  KiacCcH(UKaIus,  TNEPUOJUYHOCTh,  HAOIIOJEHWE,  DKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHUS, MAaTEPUAIIBI.



dusnka: Marepus, aToM, OICKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUJ, HW3O0TOIIBI,
PaaOaKTUBHOCTD, MOJICKYJIa, 3J'ICKTpH‘~IeCKHI>i 3apsam, IMPOBOJHUKH, MOJIYIIPOBOAHUKM,
JMDIICKTPUKH, (POTOINIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHME BEIecTBa, Ias,
pPacTBOp, PpacTBOPUMOCTb, KpPUCTAJUIMYECKash pEIMIETKA, CIUIaBbl, (H3MYECKHE BEIUYUHBL,
CIIUHUIIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

Buonorus: ¢orocuHTe3, ApixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEPAJbHbIE YA0OpeHHs,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusa: armoctepa, ruzpocdepa, MHUHEpasTbl, TOPHBIE TOPOABI, IOJE3HbIE
UCKOMNaeMbIe, TOIUTHBO, BOJHBIE PECYPCHI.






TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosnvecTBO yacos
Ne HaumeHoBaHue pa3jesioB u TeM DJIeKTpPOHHbIE (HH(PPOBbIE)
KoHnTtposbHble IIpakTnuyeckue
n/n NporpaMmal Bcero o0pa3oBaTeJibHbIE Pecypchl
padoTsI padoTsI
Pazgea 1. [lepBoHayaibHbIe XMMHUYECKHE MTOHATHS
Xumusi — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 D) bu6mmoreka [JOK

' HPAKTUYECKOH JeATeTbHOCTH https://m.edsoo.ru/7f41837¢

YeJioBeKa

12 BemecTBa 1 xXuMuueckue 15 1 bu6mmoreka [IOK

' pEaKIum https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paspnen 2. BaxkHeillune npeacTaBuTe 1M HEOPraHMYEeCKUX BeLeCTB
71 Bosnyx. Kucnopoa. [lonsitue 5 1 bubnnorexa [JOK

) 00 okcHuaax https://m.edsoo.ru/7{41837¢
29 Bonopon. [Tonsarue o kucmorax 9 1 1 bubnnorexa [HOK

) U COJISIX https://m.edsoo.ru/7f41837¢
23 Bogna. Pacteopsl. [lonsiTue 06 5 1 1 bubnnorexa [JOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 12 1 1 bubnuorexa [JOK

) HEOPraHMYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 31

Pasznea 3. llepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3emMeHToB /. U. MenpaesneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTE/ILHbIE PeaKINU

3.1

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

7

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41837¢




XUMHYECKHUX deMeHTOB /JI. H.
MenneneeBa. CTpoeHre aToMa

XUMHUYECKaAsA CBA3b.

39 OKHCITCIEHO- 9 bubmuoreka [JOK

' KHCTHTEIIbH https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKITUH

Hroro no pazgen 16 bubmorexa LOK
pasiey https://m.edsoo.ru/7{41837¢

PesepBHoe BpeMs 1 bubnorexa LIOK
p p https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

KoauyecTBo 4yacoB

DJIeKTPOHHbIE (HH(PPOBbIE)

Ne n/m HaunMeHoBaHue pa3aesioB U TeM NPOrPaMMbl KonTpo/bHble IMpaxkTH4yecKku
Bcero o0pa3oBaTeJibHbIE PeCypChl
padoTsI e padoThI
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peakuu
11 [ToBTOpeHue u yrirydaeHne 3HaHUN 5 | bu6muotexa [IOK
' OCHOBHBIX pa3/IelioOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 5 bubnmnoreka [JOK
' peaxImit https://m.edsoo.ru/7f41a636
13 DIIEKTPOUTHYECKAs JUCCOIMALIHS. 9 | | bubnmnorexa [JOK
' XHWMHUYECKUE PEAaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6m1ast XxapaKTepUCTUKA XUMHYECKHUX 4 | bubmmorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["amorensl https://m.edsoo.ru/7f41a636
06
22| azeventon ViArpymms. Cepa et 6 | bitGmorera LIOK
' PYHIbL- -€p https://m.edsoo.ru/7f41a636
COETMHEHUS
06
23 3ne§22;a§ i;(;efm:;z? XA?(/)[iI q;fg; U UX 7 1 brbmmorexa LIOK
' PyIHIBL ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
06
24| neweson IVA-rpyrmma enepo ; 1 , | Bumorer LOK
' Ny PYIHIBL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS




Hroro no pazgeny 26
Pasznen 3. Mera/sibl 1 UX COeIUHEHHS
but6mmoreka [JOK
A i 4
3 Obmme croficTBa METAIIOR https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
3.2 B 7| 15
AKHEHIIe METAIUIBL U UX COEUHEHUS https://m edsoo. ru/7F41a636
Hroro no paszneny 19
Pa3nen 4. Xumusi u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B )KU3HU YeJIOBEKa 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHoe BpeMs 1 bubmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHUE

8 KUIACC
Ne Tema vpoxa Koauecrso uacos Hara DJIeKTPOHHBbIe U (pPOoBbIE
n/n P Beero Kontpoabueie | Ipakrudeckue U3yYeHHs o0pa3oBaTeibHbIE PECYPChI
padoTsI padoTsl
8a
| [Ipeamer xumuu. Ponab xumuu B 1 80 bubmuoreka [JOK
JKW3HU 4esloBeKa. Tera U BelecTsa 8B https://m.edsoo.ru/ff0d210c
8r
8a
80
2 MeTo/1bI TO3HAHUS B XUMUU 1 bubmmorexa [OK
SB https://m.edsoo.ru/ff0d227¢e
8r
8a
[Tpaktuueckas padora Ne 1
3 «IIpaBumna paboTsl B 1abOpaTOpuu 1 1 1 86 bubnuotexa [JOK
npuémbl 00paleHus ¢ 8B https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)
8r
8a
4 YucTele BemecTBa 1 CMECH. 1 80 but6mmoreka [{OK
CniocoOslI pa3enenus cMmeceit 8B https://m.edsoo.ru/ff0d26ca
8r
8a
[Tpaktuueckas paGora Ne 2 36
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 BH6H.HOTeKa HOK
OUHCTKH TTOBAPEHHOH COM)» 8B https://m.edsoo.ru/ff0d28c8
8r
6 ATOMBI ¥ MOJICKYJIbI 1 8a bubnuorexa [JOK




80

8B https://m.edsoo.ru/ff0d2a6¢
8r
8a
7 | (ommonsn xmurseci aoméiron 86 bumnorexa LIOK
' 8B https://m.edsoo.ru/ff0d2be&
OTHOCHUTENILHAS aTOMHAs Macca
8r
8a
8 IIpocThIe U CIIOKHBIE BEIIECTBA 86 Enbmiorexa HOK
p m 8B https://m.edsoo.ru/ff0d2a6¢c
8&r
8a
9 ATOMHO-MOJIEKYISIPHOE YUECHUE 86 Eubmiorexa OK
yAp y 8B https://m.edsoo.ru/ff0d2d50
&r
3aKOH MOCTOSHCTBA COCTaBa 8a
10 BEIIeCTB. XUMHUUecKas (popmyIa. 80 bubnuoreka LIOK
OTHOCHUTENBHAS MOJICKYJIIpHAs 8B https://m.edsoo.ru/ff0d323c
macca 8r
8a
11 BaneHTHOCTh aTOMOB XMMHUYECKUX 80 bubmmoreka [{OK
3JIEMEHTOB 8B https://m.edsoo.ru/ff0d2eae
8r
8a
12 MaccoBast 10151 XUMHUYIECKOTO 80 but6mmoreka [{OK
3JIEMEHTAa B COCTUHEHHUU 8B https://m.edsoo.ru/ff0d350c
8r
13 KomnnuectBo BemecTBa. MoJIb. 8a bu6mmoreka [JOK




80

MounsipHas macca 8B https://m.edsoo.ru/ff0d5230
8r
8a
14 duzndeckue U XUMAYECKHE 80 but6mmoreka [JOK
sBIICHUSI. XUMHUYECKasl PEaKITHs 8B https://m.edsoo.ru/ff0d37fa
8r
8a
15 [Ipu3Haku ¥ yCIoBUS MPOTEKAHUS 80 bubmuorexa [JOK
XUMUYECKUX PEaKIui 8B https://m.edsoo.ru/ff0d3alé6
8r
8a
16 3aKOH COXpaHEHUsI MaCcChl BELIECTB. 80 bubnmnoreka [JOK
XUMUYECKUE YpaBHEHMUSI 8B https://m.edsoo.ru/ff0d3b88
8r
8a
| R o, o s Bumorera LOK
= yp N 8B https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKIIHIA
8r
8a
Knaccudukarms xuMuaeckux 86
18 peaxiuii (CoeTMHEHHS, bubmorexa [JOK
SB https://m.edsoo.ru/ff0d3f34
pa3oXKeHUs, 3aMelleHus, OOMeHa)
8r
M. B. JIOMOHOCOB — y4Y€HBIN- 8a
19 SHIHITIOTICHCT. 80 but6mmoreka [JOK
OboGmeHue H CHCTeMATHRAHT 88 https://m.edsoo.ru/ff0d40c4
3HaHUH 10 TeMe «BemecTBa u
8r

XUMHYCCKUEC PCAKINHD)




KonTponbhas pabota no teme

8a

20 «BelecTBa U XUMUYECKHE 86 bubmorexa [JOK
. 8B https://m.edsoo.ru/ff0d4290
pCaKITum»
8r
8a
Bo3nyx — cmech razon. CoctaB 36
but6mmoreka [{OK
21 -
BO3/1yxa. KuCI0pOn — 3neMEHT 1 8B https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
8r
dusnueckre U XUMHUIECKUE 8a
29 CBOMCTBA KHCJIOPO/Ia (peaKIuu 80 bubnuotexa [JOK
okucieHus, ropenue). [loustue 06 8B https://m.edsoo.ru/ff0d4614
OKCHOax Sr
8a
CnocoOslI MONTy4eHus: KUCTIOPOo/ia B 36 Butmiorexa [[OK
23
1a00paTOPUU U TIPOMBIIIIIICHHOCTH. . https-//m.edsoo.ru/f0d497a
[TpumeHeHue Kuciaopoaa
8r
TemoBbie 3¢ (HEKTHI XUMUYECKUX 8a BuGnorexa [TOK
i 80
4 | peaui. Tonauso, Sarpssrirne hitps/m.edsoo.R0dATO0
Ayxa, 88 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS 8r
8a
[TpakTrueckas padorta Ne 3 o reme 36
25 «Ilonyuyenune u cobupanme bubmorexa HOK
" 8B https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, N3yUEHUE €T0 CBOKCTBY
8&r
8a
26 Bonopon — anemeHT u mpocToe 80 bubmuoreka [{IOK
BemecTBo. Haxoxaenue B mpupoe 8B https://m.edsoo.ru/ff0d4dd0

8r




duznyeckre 1 XUMHUYECKHE

8a

27 CcBOMCTBa Bojopoja. IIpumenenue 86 bubmorexa [JOK
sopona. 11p 8B https:/m.edsoo.rw/ffod4ddo
BOJIOpOA
8r
8a
28 ITousiTHE O KUCIOTaX U COJISAX 86 bubmmorexa [IOK
8B https://m.edsoo.ru/ff0d50d2
8r
8a
29 Crioco0pI TToTy4eHus1 BOAOPO/Ia B 80 but6mmoreka [{JOK
nabopaTopuu 8B https://m.edsoo.ru/ff0d4dd0
8&r
8a
80
30 MOHUTOPUHT TIPEIMETHBIX Butmiorexa [[OK
pe3yJabTaTOB 3a 2 YETBEPThH 8B
8r
8a
i | o s e o Busorea 10K
y P o 8B https://m.edsoo.ru/ff0d4{42
BOJIOPOIa, U3YUCHHE €0 CBOHCTBY
&r
8a
39 ModnsipHblii 00bEM Ta30B. 3aKOH 80 bubnuoreka LIOK
ABoraapo 8B https://m.edsoo.ru/ff0d542¢
8&r
) 8a
33 | oomecrma rana v o mamecmony 86 bumorera LIOK
y 8B https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WK 00BEMY

8r




Brrauciienust 006EMOB ra30B 110

8a

34 YPaBHEHHUIO pEaKlMy Ha OCHOBE 80 bubmuoreka [{IOK
3aKOHA 00BEMHBIX OTHOIICHUHI 8B https://m.edsoo.ru/ff0d5708
rasoB 8r
8a
35 Ddu3ndecKue U XUMUYECKHUE 80 but6mmoreka [{OK
CBOMCTBA BOJEI 8B https://m.edsoo.ru/ff0d587a
8r
8a
36 CocraB ocHoBanwmii. [Tonsarue 00 80 but6mmoreka [{JOK
WHIUKATOpax 8B https://m.edsoo.ru/ff0d59¢2
8r
Bona kak pactBoputens. 8a
37 Hacrlmennnie 1 HeHaCBIIIIEHHBIE 80 but6mmoreka [JOK
pacTtBopbl. MaccoBast 10715 8B https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE 8r
8a
[TpaxTrueckas padorta Ne 5 o reme
38 «IIpuroroBiieHHE PaCTBOPOB C 86 bubmuoreka [IOK
ornpeaenéHHON MaccoBOM Jomei 8B https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIIECTBA
8r
8a
39 KonTponbHas pabota no teme 80 bubmuoreka [{IOK
«Kucnopoa. Bonopoa. Boxa» 8B https://m.edsoo.ru/ff0d6342
8r
40 OKcupl: cOCTaB, KiIaccupuKaIus, 8a bubnuotexa [JOK
HOMEHKJIaTypa %6 https://m.edsoo.ru/ff0d664e

8B




8r

8a
41 i%ﬁiﬁfnznxoiﬁgengfogme u 80 bubmorexa ITOK
’ 8B https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUIOB
8r
8a
42 OcHOBaHUSI: COCTaB, 80 but6mmoreka [JOK
KJIaccu(uKaIys, HOMEHKIaTypa 8B https://m.edsoo.ru/ff0d67ca
8r
8a
43 ITonydyenue u XuMHu4decKue 86 bu6nuoreka LIOK
CBOICTBA OCHOBAaHUIA 8B https://m.edsoo.ru/ff0d67ca
8r
8a
Kucnotsr: coctas, kinaccupukanus, 80 bu6mmoreka [JOK
44
HOMEHKJIaTypa 8B https://m.edsoo.ru/ff0dfee2
8r
8a
45 [TosryueHnue u XuMu4eCKue 80 bubnuoreka LIOK
CBOICTBA KACJIOT 8B https://m.edsoo.ru/ff0dfee2
8r
8a
46 Conu (cpennue): HOMEHKIIATypa, 80 bubnuotexa [JOK
CIOCOOBI MOTYYEHUS 8B https://m.edsoo.ru/00ad9474
8r
47 Conu (cpennue): XUMHUIECKUE 8a bubnuotexa [JOK
cBolicTBa %6 https://m.edsoo.ru/00ad9474

8B




8r

8a
[Tpaktuueckas padora Ne 6.
48 Pemienne sxcnepruMeHTaIbHBIX 86 bubnuotexa [JOK
3a1a4 1o TeMe « OCHOBHBIE KJIACCHI 8B https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCTMHECHHIN
8&r
8a
I'eHeTnueckast CBSI3b MEXIY 36 Butmiorexa [[OK
49
Kraccamu HUeOPFaHquCKHX 8B https://m.edsoo.ru/00ad9a50
COE€IUHEHUH
8r
8a
O060011IeHNE U CUCTEMATH3ALUS 36
50 3HaHuH 110 TeMe «OKCUIBI. EH@I_HOTeKa HOK
8B ttps://m.edsoo.ru/00ad9cb2
Kucaorel. Comu. OcHOBaHUS»
8r
8a
KonTponbHas pabota mo Teme 36 Butmiorexa [[OK
5 1 "
OCHOBHRIC K1ACCHI “n 8B https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX COCAMHECHUN
8r
8a
[TepBbie MOMBITKU KIaccHPUKAITIN 36 Bubmorexa LIOK
52
XUMHUYECKHUX DIEMEHTOB. [ToHsiTre o . https-//m.edsoo.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
&r
[lepuoauueckuii 3aK0H U 8a
53 Ilepuoanueckas cucrema 80 bubnuoreka [JOK
XUMHYEeCKHX 3aeMeHToB JI. U. 8B https://m.edsoo.ru/00adas52¢c
Menneneena 8r
54 [Tepuopl, rpyniibl, HOATPYIIIBI 8a bubmuorexa [JOK

80

https://m.edsoo.ru/00ada52¢




8B

8r
8a
55 Crpoenue atomoB. CocTaB 80 bubnuotexa [JOK
aTOMHBIX sifiep. M30Tors! 8B https://m.edsoo.ru/00ada342
8r
8a
CtpoeHue 2JIEKTPOHHBIX 000JI0UeK 36
aToOMOB 3JieMeHTOB Ileprnonmueckoit
56 Tep . but6mmoreka [{JOK
8B https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
8r
8a
XapakTepucTuka XUMHIECKOTO
57 3JIEMEHTA 110 €TI0 MOJIOKEHUIO B 80 but6mmoreka [JOK
[Tepuoaunueckoit cucreme 1. U. 8B https://m.edsoo.ru/00ada824
MenneneeBa
8r
8a
3nauenue [leproanueckoro 3akoHa
58 JUISL pa3sBUTUS HAYKH U NIPAKTUKU. [I. 86 bubnuoreka LIOK
N. MenpeneeB — y4u€HbIi, nemgaror 8B https://m.edsoo.ru/00ada96¢e
U TPaKJIaHUH
8r
8a
59 DIIEKTPOOTPULIATEILHOCTh ATOMOB 80 bu6mmoteka [JOK
XUMHUYECKHAX DIIEMEHTOB 8B https://m.edsoo.ru/00adaab8
8r
8a
60 HoHHasg XUMHUYECKasl CBS3b 86 bubmorexa I1OK
8B https://m.edsoo.ru/00adac34

8&r




8a

61 KoBaneHTHas nomnspHast 80 bubmuoreka [{IOK
XUMHUYECKAS CBA3b 8B https://m.edsoo.ru/00adaab8
8r
8a
62 KoBaneHTHasa HenonspHas 80 bubmuoteka [{IOK
XHMUYECKas CBSI3b 8B https://m.edsoo.ru/00adaab9
8r
8a
63 [TpoMesKyToUHas aTTecTalus 3a 80 Bu6morexa LIOK
2023-2024 yuebHbIi TOA 8B
8r
8a
bu6mmoreka [JOK
80
64 (ngfffafogﬁ?em;}mﬂ' Oxuciuresi https://m.edsoo.ru/00adae28
& 88 https://m.edsoo.ru/00adb076
8r
8a
65 OKHCIHUTETBHO- 80 Bbu6nunorexa IIOK
BOCCTAaHOBUTEIHHBIC PEAKIINH 8B https://m.edsoo.ru/00adb076
8r
8a
o |Suoomenme v cuereummany o Busmorea 101
p " ’ 8B https://m.edsoo.ru/00adb33c
Xumudeckas CBSI3b
8r
8a
67 | Crppomme arowa. Xommeonas 5 Bu6morera LIOK
' 8B https://m.edsoo.ru/00adb486

CBA3b»

8r




68

[ToBTOpEHME 110 KypCy XUMHH 3a 8
KJ1acc

8a

80

8B

8r

bubmmoreka [{OK
https://m.edso00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




9 KJIACC

Ne KosnyecTBO 4yacos Jara JyeKTpOHHBbIE HU(POBHIE
Tema ypoka
n/n Bcero KouTtpoabnbie | Ilpaktuuyeckue | HU3YUCHUA o0pa3oBaTe/bHbIE PECYPCHI
padoThI padoThI
[TeproquUECKuii 3aKOH. 9a
1 [Tepuonuueckas cuctema 1 96 Bubmuoreka ITOK
XUMHUYECKHUX deMeHTOB [[. U. 98 https://m.edsoo.ru/00adb59e
Menpeneena 9r
3 9a
AKOHOMEPHOCTH B N3MEHCHHH
2 CBOICTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 % bubmorexa LIOK
. 98 https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB 9
T
9a
3 Knaccugukanus 1 HoMeHKIaTypa 1 96 Bubnuoreka [IOK
HEOPTaHWYECKHUX BEIECTB 98 https://m.edsoo.ru/00adb7e2
9r
9a
4 Bunn XUuMHYECKOU CBSI3U U TUIIEI 1 96 Bubmmoreka ITOK
KPUCTAJUIMYECKUX PEIIETOK 98 https://m.edsoo.ru/00adbac6
9r
9a
Bxonnas quarnoctuyeckas pabora 96
5 1 1 Bubmuoreka ITOK
10 XUMHUHU 98
9r
K 9a
naccu(uKaImsg XUMHICCKUX
6 eak I/Hgl) o uaBJ'II/I‘IHBIM 1 % bubmorexa LIOK
peaxdl p 98 https://m.edsoo.ru/00adbcb0
MpU3HAKaM
9r
I . 9a
OHSITHE O CKOPOCTH XHMHYECKOH
7 CaAKIU HOH?II;I/IG 0 TOMOT€HHBIX 1 X bubmmorexa [IOK
PCAKLIHH. 98 https://m.edsoo.ru/00adbe9a
U TE€TEPOreHHBIX PEAKLUAX 5
T




ITonsiTHE O XUMHYECKOM

9a

aBHOBecuu. MaKTOPEI, BIUSIOIINE 96
8 ﬁa CKOpPOCTh XHMHIISCKOFI peaKILI[II/IH 98 bubmmorexa LIOK
https://m.edsoo.ru/00adc28¢
M HOJIOKECHHUE XUMHUUECKOTO
paBHOBECHSI or
9a
9 OKHCIIHTEIBHO- 96 bubmuoreka IJOK
BOCCTAHOBUTEIIbHBIC PEAKIIUU 9B https://m.edsoo.ru/00adcade
9r
9a
10 OKuCIUTEILHO- 96 bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKLIUU 9B https://m.edsoo.ru/00adcade
9r
Teopus 31EeKTPOIUTHICCKOI %2
11 ,Z[I/IC(I))OI_II/IaI_II/II/I.pCI/IJ'IBHBIe U cj1a0ble 20 BH6H.HOTeKa HOK
STEKTPOTHTEI 9B https://m.edsoo.ru/00adcd68
9r
9a
12 NonHbIe ypaBHEHHS peaKIuil X bubmorexa LHOK
98 https://m.edsoo.ru/00add448
9r
9a
13 HonHbIe ypaBHEHHS peakLuil X bubmorexa [IOK
9B https://m.edsoo.ru/00add448
9r
XUMHYECKHE CBOMCTBA KUCIIOT U 9a
14 OCHOBAHHI B CBETE NMPEACTABICHUI 96 Bubmuorexa LJOK
00 3JIEKTPOIUTHIECKON 98 https://m.edsoo.ru/00add5d8
JUccoIManuu 9r
15 XUMUYeCcKHe CBOMCTBA COJICH B 9a Bu6nuoreka ITOK
CBETE MpeACTaBIeHU 00 96 https://m.edsoo.ru/00add8b2

98




9r

JJICKTPOJINT MICCKON JUCCOMHUAanmn

9a
16 ITousaTue o ruapoIn3e coe % Bubmaorexa HOK
P 9B https://m.edsoo.ru/00add9d4
or
9a
17 O06o00meHne 1 cucTeMaTH3aIUs 96 bubaurorexa [IOK
3HAHUU 98 https://m.edsoo.ru/00addd12
or
I Gora Ne 1 o
akTHueckast padora Ne 1.
18 «Il’)emeHHe 3Kcnlz: UMEHTATBbHBIX % Bubmuorexa LIOK
p 98 https://m.edsoo.ru/00addbfa
3a7a9»
or
KonrposnbHas pabora 1o teme 9a
«INEeKTPOIUTHYECKAS 96 bubmuoteka LIOK
19
UcconUanug. XUMHUYECKUe 98 https://m.edsoo.ru/00addecO
peaKkIuu B paCTBOPaX» or
06 9a
ast XapaKTEpUCTHKA
20 ranI(I)IreHOBp XI/IMI;I‘ICCKI/IC CBOMCTBa % bromiorexa LIOK
’ 98 https://m.edsoo.ru/00addfe2
Ha MpUMepe XJopa 9
T
X C %2
sopoBogopod. ConsgHas KUCiIoTa
21 XI/IME‘IGCI?I/IS C);OI‘;ICTBa O0JI HCHI/Ié % Bubmiorexa LIOK
’ y ’ 98 https://m.edsoo.ru/00ade 104
MIpUMEHEHNE
or
I Gora Ne 2 o
aKkThyeckas padora Ne 2 1o
22 Telf\/le «Ilon qer?ne COJISTHOU % Bubmaorexa HOK
y .. o 98 https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yYeHUE €€ CBONCTB» 9
T
23 Brruncnenus no ypaBHeHUIM 9a bubmmoteka LIOK
XUMHUUYECKUX PEaKIMi, €ClIu OJ1H 96 https://m.edsoo.ru/00ade488

9B




9r

N3 pCAI'CHTOB JdH B U30BITKC

OO011ast XxapaKTepUCTHKA 9a
24 snemeHToB VIA-rpynmsl. 96 bu6mmoreka [IOK
Brruncienue MmaccoBoU 10U 9B https://m.edsoo.ru/00ade64a
BBIX0J1a TPOJIYKTA PeaKknn 9r
AnnoTtpornHbie MOAU(DUKAIIH 9a
25 cepnl. HaxoxieHue cepbl 1 €€ 96 bubmmorexa [IOK
COCIMHEHUU B IIPUPOJE. 98 https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOWCTBA CEPBI 9r
9a
CepoBojopoi, CTpoeHue
’ ’ 96 bubmuoreka [JOK
26 (bHS\I,/I HCCKHC M XUMHIHeCcKHe 98 https://m.edsoo.ru/00ade802
CBOICTBA
9r
9a
Oxkcunpl cepbl. CepHasi KHCIIOTa
’ 96 bubmuoreka IJOK
27 (1)1/13\1’/1 HCCKHE H XIMITICCKHE 98 https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE 9
T
XUMUYUECKUE PEaKI|H, JICKAIIUC B 9a
OCHOBE IIPOMBIIIUIEHHOTO criocoba 96
28 IIOJIyYEHUS CEPHOU KUCIIOTHI. 98 bubauorexa [IOK
XUMHYECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adec8a
OKPY’Karollen cpeabl 9r
COEJIMHEHMSIMU CEPbI
9a
29 MOHUTOPHUHT TPEIMETHBIX 96
pe3yabTaToOB 3a 2 YEeTBEPTh 98
9r
30 OO6m1ast XxapaKTepUCTUKA SJIEMEHTOB 9a bubmunoreka [IOK
VA-rpynnsl. Asor, https://m.edsoo.ru/00adeea6
pacrpocTpaHeHue B IPUPO/IE, 96
¢bu3nvecKrue 1 XUMHYECKUE
98

CBOMCTBA




or

9a
AMmuak, ero puznueckue u
31 XUMHYECKHUE c?;oﬁCTBa HOJIy4EeHHUE U 20 Bubmiorexa IIOK
’ y 98 https://m.edso0.ru/00adf004
MIpUMEHEHNE
r
9a
ITpakTiueckas padora Ne 3 mo teme
32 «Fp[on YyeHHE al\fMI/IaKa U3yUEHHE 20 bubmiorexa IIOK
Y . » 13y 98 https://m.edso0.ru/00adf180
€ro CBOMCTB»
or
9a
33 A3oTHas KUCIOTa, €€ (hu3nIecKue u 96 Bbubmmoreka IJOK
XUMHYECKHE CBOMCTBA 98 https://m.edsoo.ru/00adf306
r
9a
Hcnonws3oBanne HUTPATOB U COJEeH
aMMOHHS B KaueCTBE MUHEPAILHBIX 96
34 00peHuii. XuUMUUECKOE b Brbmiorexa LIOK
yAoop ) . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY KaloIIe cpeibl 9B
COEIMHEHUSIMHA a30Ta
or
9a
Docdop. Okxcun bochopa (V) u
35 (1)00(%)0 pHa}I ann((i))Ta (1)(1)1531/1(1162:1(146 u %0 bubmorexa LHOK
P N 98 https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE )
T
9a
Hcnonbs3oBanue dpocdaros B
KayecTBE MUHEPAJIbHBIX y100peHHUH. 9% Bubnmorexa LJOK
36 o .
3arpsi3HEHUE IPUPOAHON CpeabI 98 https://m.edsoo.ru/00adfc20
dbocharamu
or

9a




Yraepon, pacipocTpaHEHUE B

96

Bbu6nuoreka IJOK

37 Ipupoae, (bmnqevc}me " %8 https://m.edsoo.ru/00adfd9c¢
XUMHYECKHE CBOUCTBA or
9a
Oxcuppl yraepona, ux Gpusndeckue
U XUMHUYECKUE CBOUCTBA. 96
38 DKOJIOTHYECKHUE IPOOTIEMBI bubsmorexa [IOK
p > https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJIEPOAA 98
(Iv)
or
9a
39 YroapHas KUCIIOTa U €€ COJIU %0 bubmorexa [IOK
9B https://m.eds00.1ru/00ae006¢
or
9a
IIpakTueckas padora Ne 4 o Teme
"[TosryyeHue yriieKucioro rasa. 96 bubmnoreka [IOK
40
KauecTBeHHast peakuus Ha 98 https://m.edsoo.ru/00ae027¢
kapOoHaT-HOH"
r
9a
IlepBoHauanbHBIE TOHATHS 00
41 0 rpaHI/ItIeCKI/IX BEIIECTBAX KaK O % bubmorexa LIOK
p m o8 https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yIiiepoia .
T
9a
42 Kpemuuii u ero coequuenus % bubmorexa LIOK
p A 98 https://m.edsoo.ru/00ae080a
or
43 I[Mpaktudeckas pabora Ne 5. i Bu6nuoreka [[OK

Pemenue OKCIICPUMCHTAJIbHBIX

96

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




98

3aj7a4 1o teMe «BakHeimnue or
HEMETaIIbl I X COEANHCHILDY oa
44 O06o01IeHNe U cUCTeMaTH3aIUs 96 bubmurorexa [IOK
3HAaHUU 98 https://m.edsoo.ru/00ac0e18
r
9a
KonrponsHasg pabora 1o Teme
45 «Baxg{eﬁmne I})IeMeTawIJH,I " UX %0 bubmorexa LIOK
98 https://m.edso0.ru/00ae0el8
COEIMHEHU
9r
9a
OOm1ast xapaKTepuCTHKA
XUMHYECKHUX DIIEMEHTOB — 96
46 MeTaJLUI0B. MeTainuecKas CBSI3b U Bbubmuoreka [IOK
METAJUINYECKasd KPUCTAILINYECKAS 0 https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA B
METaJIJIOB
or
9a
XUMHYECKHE CBOMCTBA METAJLIOB.
47 DIEKTPOXUMHUYECKU P % bubsmorexa [IOK
p . pia 98 https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
or
9a
O61ue cnocoObl MOTy4YeHUs
MetamioB. CiaBel. Beraucienus mo 96
48 aBHEHUIM XUMHUYECKUX PEaAKIUI bubmorexa LIOK
yp p > https://m.edsoo.ru/00ael 156
€CJIM OJJUH U3 PEareHTOB COAECPIKUT 9B
MpUMecH
r

9a




96

49 Ilonarue o KOppoO3UU METAIIOB 9B Bubmaorexa OK
pp 5 https://m.edsoo.ru/00ac1278
T
9a
96 bubanorexa [IOK
>0 [Henoumpre MeTanbt 9B https://m.edsoo.ru/00ae14b2
or
9a
51 Okcubl ¥ TUIPOKCUBI HATPUS U 96 bubmuorexa LIOK
Kallus 98 https://m.edsoo.ru/00ae14b2
r
9a
57 [Ilesr0uyHO3EMENBHBIE METAILIIBI — 96 bubmmorexa [IOK
KaJIbIIUA U Maruui 9B https://m.edsoo.ru/00ael5¢e8
or
9a
53 Baxueiimne coequHeHn KaJbIUg %0 buGmiorexa LOK
& I 9B https://m.edsoo.ru/00ael5e8
or
9a
54 JKécTroCcTh BOABI M CIIOCOOEI €€ 96 Bub6moreka [JOK
YCTPaHEHUS 98 https://m.edsoo.ru/00ac1886
or
9a
s | e o I
i A a 98 https://m.edsoo.ru/00aclae8
YCTpaHEHHUsI
or
9a
. 96 bubauorexa [IOK
>6 AmomuHuid 9B https://m.edsoo.ru/00ac1c64
or

9a




AMdoTepHbIC CBOMCTBA OKCHIA U

96

bu6nmoreka [JOK

>7 TAAPOKCUIA z: https://m.edsoo.ru/00aelc64
9a
96 Bubmuorexa [JOK
>8 Keneso 98 httos://m.edsc%f).ru/Oanld86
9r
9a
59 Oxkcubl, TUIPOKCUIBI U COJTH 96 bubmuorexa LIOK
xenesa (II) u xxenesa (I1I) 98 https://m.edsoo.ru/00ae35¢e6
9r
9a
60 O606nvleHI/Ie A CUCTEMAaTU3aLUs 96 BuGmorexa LIOK
3HaHUU 1O TeMe «MeTaib» 98
9r
9a
IIpaktuyeckas padora Ne 7.
Pemenne skcnepruMeHTABHBIX - bubauorexa LIOK
61 .
3aj7a4 1o teme «Baxueume 98 https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCIMHEHUSD)
9r
9a
Beruucnenus no ypaBHEHUAM
XUMHUYECKUX PEAKIUH, €CIIU OJUH U3 96
62 peareHToB J1aH B U30BITKE WU bubmmorexa [IOK
COAEPKUT puUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BbIXOJa NPOAYKTa 8
peakuuu
9r
63 Pemrenue pacu€THbIx 3a1a4 9a Bbubnuoreka IIOK
96

98




or

Kontponbhas pabota 1mno reme zz
64 «BaxHeiimme MeTanibl U UxX 1 o8 bubmuoreka [JOK
COCTMHECHHSI
9r
9a
65 BeniecTBa u maTepuaisl B 1 96 Bbubmuoreka [IOK
MMOBCEIHEBHOM KM3HU YEI0BEKA 98 https://m.edsoo.ru/00ae3£50
9r
9a
66 XHUMHYECKOE 3arpsi3HEHNE 1 96 bubnnorexa LIOK
OKpY>Karolleu cpeibl 98 https://m.edsoo.ru/00ae4270
9r
9a
67 Ponb xumum B pereHnn 1 96 bu6mmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM 98 https://m.edsoo.ru/00ae4270
9r
9a
63 O06o0mmeHne 1 cucTeMaTH3aIUs 1 96 bubnunorexa [IOK
3HAHHUH 10 XUMUHU 98 https://m.edsoo.ru/00ae0d0a
9r
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 8 xknacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkiimonepHoe o011eCcTBO
«M3narensctBO «IIpocBemienue»
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO
«M3parenscTBO «lIpocBemieHne

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJIA

I"apa H.H. Xumus: ypoku B 8 ki1.: mocooue st yautens/ H.H. I'apa. — M..:
[Ipocsemenue.

Paneuxuii A.M. Xumus: nunaktuueckuii marepuai: 8-9 ki./A.M. Pageukuit. —
M.:IIpocBemieHue

INapa H.H. Xumus: ypoku B 9 ki1.: mocodue qist yuutenst/ H.H. I'apa. — M.:
IIpocsemenue.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
bubmnorexa IIOK






