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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XWUMUKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00111€eT0 00pa30BaHusl, MPEICTABIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (heaepalibHON padoydel MporpaMMbl BOCIIUTAHUS
M C Yy4y€TOM KOHIUEMIMK TMpenojilaBaHus ydeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHBIX opranu3amusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu AAET MPEJCTABICHUE O IENAX, OOIIell cTpareruu
oOy4eHMs, BOCHHTAHHS U PA3BUTUA OOYYaAIOIMIUXCA CPEACTBAMU y4EeOHOTO
npeaMera, yCTaHaBJIUBaAET o0s3aTeNbHOE PEeIMETHOE coJiep>KaHue,
npeaycMaTpuBaeT paclpesielieHne ero Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM IMPOrpaMMbl O XUMHUHU, OMNPENENACT KOJUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHusl, PEKOMEHYEMYIO
MOCJEA0BATEIbHOCTh M3YUYEHHS] XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroumuxcs, ONpeAessieT BO3MOXKHOCTU TMpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00Opa30oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaK)Ke TPeOOBAHHMM K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE 1ieJiel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEbHOCTU OOYYaloIIerocs I0 OCBOCHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUWE XHUMHUHU CIY)KUT OCHOBOM i1 (hOPMHUPOBAHUS MHUPOBO33PEHUS
o0Oyy4arolerocsi, ero MpeACTaBICHUN O MaTEpUATBLHOM E€IUHCTBE MHPA, BAXKHYIO
poiib urpatotr GopMHpPyEMbIe XHUMHEH MPEACTABICHHUS O B3aUMONPEBPAILIECHUIX
PHEPrurd M 00 SBOJIOLMHU BEUIECTB B MPHUPOJIE, O MYTIX PEIICHUs TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOIJIEM 3JpaBOOXPAHECHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealiu3allid  BO3MOXHOCTEH IS CaMOpa3BUTHUS U
dbopMUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00ITeH U (PYHKIIMOHAILHON I'PaMOTHOCTH,

BHOCHT BKJIJ] B (HOPMHUPOBAHNE MBIIIICHUSI K TBOPUECKUX CIIOCOOHOCTEMH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSATEJIbHOW y4eOHOW  JesTEIhHOCTH,
AKCIEPUMEHTANIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B MPOPECCUOHAIBHON ACSITEIIBHOCTH;

3HAKOMHUT CO CHeHUu(UKON HaydHOrOo MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
[EJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (HOPMUPOBAHUM €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YYarOIIUXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHple HampaBiieHHS B OOY4YEHHMM XMMHH OOECIEYMBAIOTCS CHEUU(UKOM
COIEepKaHUSl  yuyeOHOro  MpeAMEeTa, KOTOpBIM  SIBISETCA  MEJarormyecku
aJIalTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKU XMMHUU Ha OINPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00ILIEr0 00Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl NEPBOHAYAIBHBIX IMOHSATUH XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TMOHSTUN
OpraHUYECKON XUMUHU.

CtpyKkTypa coiepkaHusi MpOrpaMMbl M0 XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOI0 moaxoja k €€ uzyuyeHuro. ColepKaHue CKIIAAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakuuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O IPHUHIMUILY
IIOCJIEIOBATEIBHOIO PAa3BUTUSl 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOro ypoBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHHS;

— Ilepunonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOEHHUH aTOMa U XUMHYECKOM CBS3H;

— TpelncTaBieHUd 00 JIEKTPOJUTUYECKON OHUCCOIMAllMA BEIIECTB B
pacTBopax.

Teoperndeckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHS K IPyrOMY, BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOI0 MPUMEHEHHS U NTOJIYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 1O XUMHH  CIIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOU KapTHHBI MHUpA B JIOTHUKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJIaM
NO3HaHUA B Hayke. M3ydyeHHe XMMHUM NPOUCXOIUT C MPUBICYECHUEM 3HAHUI U3
paHee M3Y4YEeHHBIX yueOHBIX mpeameToB: «Okxpyxarommii mup», «buonorus. 5-7
Kiacce» U «Dusuka. 7 Kinacey.

[Ipu wu3ydeHMM XUMUU TNPOUCXOTUT (POPMUPOBAHWE 3HAHWUUA OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO0 €CT€CTBO3HAHUS, MPAKTHYECKOU
JEATEIbHOCTHU YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4ua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUUYECKUX 3HAHUH —
BOKHEUITNX (PAKTOB, TOHITHH, 3aKOHOB ¥ TEOPETUIECKUX TOJTOKEHHUM, TOCTYITHBIX
000011IeHnI T MUPOBO33PEHUECKOTO XapaKTepa, si3bIka HaAyKH, B MPUOOILEHUN K



HAayYHBIM METOJaM TIO3HAHUS MPU U3YUYCHUHU BEIIESCTB U XUMHUYCCKHUX PCaKIIUN, B
(bOpMHUPOBAHUHY U PA3BUTUH MO3HABATEIBLHBIX YMEHUH U X PUMECHECHUH B y4eOHO-
MO3HABATEJIbHON U yueOHO-UCCIIeIOBATENBCKON ACSITENbHOCTH, OCBOCHUU TPABUII
0e301macHOro oOpaIieHus ¢ BeIEeCTBAMH B TIOBCETHEBHOM JKU3HHU.

[Ipn u3ydyeHnn XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsSI Ba)KHOE
3HaY€HHE MPUOOPENH TaKHE 111, KaK:

— ¢opMUpOBaHHE WHTEIJIEKTyalbHO Ppa3BUTOM JHYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY HPUHATHIO PELICHUH,
CIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CUCTEMAaTHYECKOE MPHOOIICHHE
oOy4Jarommxcs K CaMOCTOSATEIbHON IO3HABATEIbHOM NI€ATEbHOCTH, HAy4HBIM
MeTOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHre yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUaIONUMUCS
OTbITA Pa3HOOOPA3HON NEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE MJIA
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOwmeld (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSICHATH U OIEHWUBATH SIBICHUS
OKPYKAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUA W OIBIT, MOJTYYEHHbIE MPU HU3YUYEHUU
XUMUH, IPUMCHSTh UX TIPH PEIICHUH TTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
NEeSATENbHOCTH;

— (QopmupoBanue y OOydaromuXxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH DSKOJOTHUYECKU
1eaecooOpa3HoOro MOBEACHUSI B OBITY W TPYJOBOM JEATENBHOCTH B IEJNSIX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOLIECH NPUPOTHOUN CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEHHUS OOILEYEIOBEUYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(HIIS M HAMPaBICHHOCTH AAbHEHIIIETO
oOy4eHus.

O011ee 4nco 4acoB, OTBEAEHHBIX JJIs1 U3yYEHHS] XUMUHU Ha YPOBHE OCHOBHOIO
obmiero odpa3oBanus, coctaBisieT 136 wacoB: B § kimacce — 68 ygacoB (2 vaca B
HeZeN0), B 9 kacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XMMUYECKUE IOHATUSA

[Ipenmer xumuun. Ponb XUMHUM B KU3HU YEJNOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemecTB. [loHATHE 0 MeTomax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOnI pa3aeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIB XUMHUYECKUX
aeMeHTOB. [IpocThie U cllokKHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemiecTB. OTHOcUTENbHasE aToMHas macca. OTHOCUTENbHAs
MOJIEKYJIsIpHAsA Macca. MaccoBasi J0JIsI XMMAYECKOTO 3JIEMEHTA B COEUHEHUMU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

PU3UUECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUs U €€ IMPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHYEeCKHe ypaBHeHus. Kitaccuduxanus
XUMUYECKUX PEAKINi (COeTMHEHUS, PA3I0KEHHUS, 3aMEIIICHUsI, 0OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBuiiaMu pabOThl B J1abOpaTOpUH U
npuémMamMu oOpaieHus ¢ J1abopaTopHbIM 000PYIOBAaHUEM, U3YUYCHHUE W OIHMCAHHEC
bu3nUecKkux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOII0ICHNE
busnueckux (IJIaBJIECHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMS BOJbI) M XUMHUYECKUX (TOpPEHUE CBEYM, MPOKATMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJia C KUCIOTOW) SIBIICHUM, HAOMI0ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIPOKCHIA
menu (I1) nmpu HarpeBaHuu, B3auMOJICUCTBUE Kese3a ¢ pacTBopoM conu meau (11),
M3YUEHHE CIOCOOOB pa3jeieHUs CMECEl: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAaHUE, JUCTUIUISALMS, XpoMaTorpadusi, MPOBEICHUE OUYUCTKU MOBAPEHHOM
CONiM, HaONIOJICHWE W  ONHWCAaHWE  Pe3yJbTaTOB  TMPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MAaCChl, CO3JaHUE MOJEJIEH MOJEKYJI
(ImapocTepKHEBbIX ).

Baxueiue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — ameMeHT M mpoctoe
BellecTBO. Haxoxaenue kuciopoaa B MNpupojae, (PU3nueckue U XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl
MOJIyYeHHUs] KuUclopofa B JjabopaTopuud W mpombinuieHHocTH. Kpyrosopor
KHciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.



TernmoBoit 3h(PeKT XUMHUUECKON peaklnH, TEPMOXHMHYECKUE YpaBHECHUS,
9K30- U SHAOTEPMUYECKHE peakluu. TOIUIMBO: yrojib U METaH. 3arps3HCHHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO 3 (PeKTa, pa3pyIieHrne 030HOBOTO CIIOS.

Bopopon — anemenT u mpoctoe BemecTBo. Haxoxaenne Bogopoia B IpUpoae,
busznueckre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTOCOOBI TToTy4eHus. KucmoTs
U COJIH.

MomnsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YPAaBHCHUSIM.

dusnyeckue CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacepllieHHbIE ¥ HEHACBINIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10J14 BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJIbl. OCHOBAHMSI.
Ponp pacTBOpOB B MpUPOJE U B )KU3HH 4ellOBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCUIOB:  coieoOpa3ytonue (OCHOBHBIC, KHUCIOTHBIC, aMQpOTEpHBIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusmdyeckue ©U XUMUYECKUE
CBOMCTBa OKCUIOB. [TonmyueHne okcuaos.

OcHoBanusa. Krnaccudukaiuss oOcCHOBaHUW: IIENOYM U HEPACTBOPHUMbIC
ocHoBaHMus. HomeHkiarypa ocHoBaHMM. PU3NUECKHME M XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHMIA.

Kucnoter. Knaccudukanus kucinor. Homenkmarypa kucior. @usndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa cosieil. @uznueckue M XMMUYECKHUE CBOMCTBA COJICH.
[TonyyeHue coiei.

['eHeTnueckas CBsI3b MEXY KJlJaCCaMU HEOPTaHUYECKUX COEIUHECHUMH.

Xumuueckuit Ikcnepumenm:

Ka4€CTBEHHOE OMPEECICHUE COAECPKaHUS KUCIOPOJa B BO3yX€E, MOIYUYCHHE,
coOupaHue, pacro3HaBaHWEC W U3YYCHHE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HHUKHOBEHUS U
MpeKpalleHus ropenus (moxapa), 03HaKOMJIEHHE ¢ 00pa3aMu OKCHJIOB U OTIHCAHHE
WX CBOMCTB, TMOJy4eHUE, COOMpaHWE, paclo3HaBaHWE W U3YyUYCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieiictTrue Bogopoaa ¢ okcuaoM meau (I11) (Bo3amoxHO
WCIIOJIb30BAHUE BUIEOMATEPUAIIOB), HAOII0IeHHE 00Pa3Il0B BEMIECTB KOJIUIECTBOM
1 Mosb, uCCIeIOBaHHE OCOOEHHOCTEH pAaCTBOPEHHUS BEIIECTB C pPa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOUM AOJEn
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJICUCTBUE BOJLI C MeTalaMU (HATpUeM U
KaJbllieM) (BO3MOKHO HCIIOJb30BaHUE BHJIEOMATEPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpacKH MHJIUKATOPOB B PACTBOPaX KUCJOT U LIEJI0YEH, U3yUEHHE B3aUMOICHCTBUS



okcuaa meau (II) ¢ pacTtBOpoM CepHON KUCIOTHI, KUCIOT C METaJUIAMH, pPeaKIui
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTajljia JPYTUM U3 pacTBOpa COJM, PEIIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeme Kinaccel HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB /. W. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTETILHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KJIACCU(PUKAUMKA XUMHUYECKUX 53JIeMeHTOB. lloHatue o
IpyIIax CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaIbI,
TaJIOTeHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yrOT aM(POTEPHBIC OKCHIBI
U TUJAPOKCUJIBI.

Ilepunonnueckuii 3akoH. Ileproandeckas cucreMa XUMUYECKHAX JIEMEHTOB /1.
N. Menaeneera. KopoTkonepuoanas u qiauaHonepuoanas popmsl [lepuoanueckoit

cucrteMbl xumudeckux annemeHToB Jl. M. Menaeneesa. Ilepuonst u rpymnmst.
DuU3NYECKUNA CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IEPHUO/IA U TPYIIIILI JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX szaep. M3oronel. Dnexrponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB  IMepBbIX 20 XMMHUYECKHX  AJIEMEHTOB
[lepnognueckori cucremsl [[. M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
AJIEMEHTA 110 €ro NnojoxeHuto B [lepunonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKNX U HEMETAJUNINYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJAM.

3nauenue [leprnoanueckoro 3akona u [lepuoauueckoi CUCTEMbI XUMUYECKUAX
DJIEMEHTOB Ui pa3BuThA Hayku W npaktuku. . M. MenaeneeB — yd€Hbli u
IrPaKIaHWH.

Xumunyeckass cBsa3b. KoBaneHTHast (MojdsipHas U HEMOJSIpHAasi) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHas CBSI3b.

Crenenp okucieHusa. OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKuCIEHN U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJCICTBHE
TMAPOKCHJA LMHKA C pacTBOpaMU KHUCJIOT W ULIEJNOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX —~ IPUMEPBl  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHM
(ropeHue, peakuy pa3ioKeHHsI, COSTUHEHU).

Mescnpeomemmnule céasu

Peanuzanms MeXnpeaMEeTHBIX CBA3€H NpH W3YYEHUU XHMHHM B 8§ Kiacce
OCYILECTBISICTCSl 4YE€pe3 HCIOJb30BaHWE Kak OOMIMX €CTECTBEHHO-HAay4YHbIX
NOHATUH, TaK U IOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO01ure ecTecTBEHHO-HAYUYHbIE MOHATHSA: HAay4YHbIA (aKT, TMIOTE3a, TEOpHUs,
3aKOH, AaHallu3, CHUHTE3, KiIaccuPUKaluus, TM[EepUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETTMPOBAHNE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®duszuka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, ©30TOIIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJIa, J3JEKTPUYECKUN 3apsijl, BELIECTBO, TENO, OOBEM,
arperaTHOe€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKHUE BEIUUYHMHBI, CIUHUIIBI
U3MEpPEHHUsl, KOCMOC, JIaHEeThI, 3BE3/1b1, COHIIE.

buomorus: ¢orocunTes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MuUHEpaIbl, TOPHBIEC TTOPOIBI, TIOJIC3HBIC
MCKOIIa€MbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYeCKAasl peaKkuus

[Iepnonmueckuit 3akoH. [leprnoauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIHS, KANbIUA U UX COEIUHEHUM
B COOTBETCTBUM C IIOJIOKEHUEM »3JIeMEHTOB B I[lepmonuueckoit cucreme
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBsI3U. THUIBI KpUCTANIMYECKHX
pEETOK, 3aBUCHUMOCTh CBOMCTB BEILECTBA OT THINA KPUCTAIUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBA BEIIECTB, OTHOCAILIMXCS K pPa3IMYHbIM KJaccaM HEOPraHMYeCKUX
COEJIMHEHUI, TeHETHYECKAas CBSA3b HEOPIraHMYECKUX BEILECTB.

Knaccudukanys XuMHYECKUX peakLMil 0 pa3IMYHbIM IPpU3HAKaM (10 YUCTY
U COCTaBy YYacTBYIOIIMX B pEaklUu BEUIECTB, MO TEIUIOBOMY 3¢ dexTy, mo
U3MEHEHHUIO CTETNEHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTropa). DK30- U IHJAOTEPMUUYECKUE PEaKlUU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopoctn XxuMuuyeckor peakuuu. [loHsTHe 00 0OOpaTHMMBIX U
HEOOPAaTUMbIX XMUMHUYECKUX peakuusx. [loHATHe O TOMOreHHBIX U TeTepPOreHHbIX
peakuusx. Ilonstue o karanuse. [loHsAiTHE 0 XUMUYECKOM paBHOBecHU. DaKTOPHI,
BIUSIOIINE Ha CKOPOCTh XHMHMUYECKOW pEaKIMH M MOJOKEHHE XUMHUYECKOTO

PaBHOBECHSL.
OKUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUMU,  AJIEKTPOHHBIA  OaylaHC
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBnenue YpPaBHEHUU

OKHCIIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid €  HWCIOJIB30BaHHEM  METOoJa
AJIIEKTPOHHOTO OanaHca.



Teopus ANEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTBHI.
Katnonsl, annoHsl. MeXaHU3M IHCCOLMALMU BEIIECTB C PAa3JIMYHBIMU BHUJIAMU
xumMudeckon cBsi3u. Crenens nucconuanuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHIL.

Peakunu nonHoro ooMeHa. Y ciaoBusi IpOTEKaHUsl peakluii HOHHOTO 0OMeHa,
MOJIHBIE M COKpall€HHblE HOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUIN 00 JIEKTPOJIUTUYECKON AUCCOLIUALINH.
KauecTBeHHbIC peakiiui Ha MOHBI. [IoHATHE O TUAPOIIHU3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISAMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJIOB W HeMeTaUioB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJ0puaa HaTpUs), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIiy OT
BO3JICUCTBUSI  pPa3MYHBIX  (AKTOPOB, HCCIEJOBAHUE  DIEKTPONPOBOJHOCTH
PacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMH KUCIIOT, IeJI0Yei U coseil (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MAaTEpPHANOB), MPOBEACHUE OMNBITOB, WIUIFOCTPUPYIOLIUX
OpU3HAKKM TPOTEKaHUs peakluii HOHHOro oOmeHa (oOpa3oBaHHE OCajKa,
BBIJICJICHUE Ta3a, 00pa30oBaHUE BOJIbI), OMbBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHBIX pEaKIMil (rOpeHue, peakluuu pa3ioKeHUs,
COCIIMHEHHUS), pACIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  MOMOUIBIO
KaQ4E€CTBEHHBIX PEAKIMI HA NOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTtajuibl 4 MX COCAMHEHM S

OO6mrast xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (u3MUecKUe CBOMCTBA MPOCTHIX
BEIIECTB — FAJION€HOB. XMMHUYECKHE CBOKMCTBA HA IPUMEPE XJI0pa (B3aUMOIECTBHE
C MeTajulaMM, HEeMeTaJulaMHy, MieraodaMu). XiaopoBoaopon. ColigHas KHCIIOTa,
XMMHUYECKHE CBOMCTBA, IMOJy4YeHHWE, NpuMeHeHue. JleicrBue xiaopa U
XJIOPOBOAOPOJA Ha OPTaHU3M 4eoBeKa. BaxkHeline XJI0puabl U UX HAXOK/ICHHE B
IIPUPOJIE.

Ob6mas xapakrepucthka 37eMeHTOB VIA-rpymmbl. OcoOEHHOCTU CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue U (PU3nyYecKHe CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMN KUCIOPOAa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHUE, (hU3NuecKue u
XUMUYECKUE cBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHUIOB.
CepHas kucnoTa, puznueckrue u XMMUYeCKre CBoMCTBa (001I1e KaK MPeACTaBUTEIIS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKIUu, JeKallhue B OCHOBE
MPOMBITNINICHHOTO CIoco0a TMOJMy4YeHUs CEpHOW KHUCIOTHL. [IpuMeHeHue cepHoit
KUCIOoThl. CONM CEepHOM KHUCIOTHI, KAueCTBEHHAs] pEaKIus Ha Cyiab(har-uoH.
Haxoxnenue ceppl U €€ COEAUMHEHUW B MPUPOAE. XHUMHUYECKOE 3arpsA3HCHHE
OKpYXalollel Cpenbl COECIWHEHUAMH cepbl (KHCIOTHBIE OXIHW, 3arpsi3HEHUE
BO3/yXa 1 BOJOEMOB), CITIOCOOBI €ro PEIOTBPAIICHHUS.



OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, pacCIpOCTpaHEHUE B MPUPOJE,
¢usnyeckue U xuMuyeckue cBoiictea. KpyroBopot azora B npupoze. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJIy4eHHe U npuMeHenne. Colu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoydyeHue, (PU3nyecKkue U XUMUYECKHE
cBOMcTBa (0OIIME KaKk MPEACTaBUTENS Kjacca KUCIOT U CHEeUU(PUUYECKUE).
Hcrionp30BaHrE HUTPATOB U COJICH aMMOHHSI B KaU€CTBE MUHEPATBHBIX yI00PECHHIA.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIIM, 3arps3HEHUE BO3[AyXa, MOYBBI M BOJOEMOB). Docdop, aOTPONHBIE
Moaudukauuu gocdopa, pusndeckue U xuMuueckue cpoiictBa. Okcuna gocdopa
(V) u dochopnas kucnora, puznueckne U XUMHYCCKHE CBOMCTBA, MOJIyUCHUE.
Hcnonb3oBanue ¢pochaToB B Kaue€CTBE MUHEPATBHBIX YI0OPEHU.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbel. OCOOEHHOCTU CTpOEHUs
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. Y TJIEpO/, AJULIOTPOIIHBIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpojae, PU3NUecKue U XUMUUECKHE CBOMCTBA. AncopOrusi.
Kpyrosopor yrnepona B mnpupoae. Okcuisl yriepoaa, uX (Quanyeckue u
XUMUYCCKAE CBOWCTBA, JICWCTBHE Ha JKWBBIC OPTraHW3MBI, TIOJyYCHHE W
IpUMEHEHUE. DKOJIOTMYECKUE MpOoOIeMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUTIOTE3a TJIOOATBHOTO TMOTEIJICHUS KJIMMAaTa, MApHUKOBBIA 3(PdexT. YrompHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XMMHYECKHUE CBOWCTBA, MOJYYCHUE H
npumeHenue. KauectBeHHass peakiusi Ha KapOoHaT-wWOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHaUanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIIULEPHUH, YKCYCHas KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTJIEBOJOPOJOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
IPOJYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpAX, OCNKaX, YIIeBOJAaX — U UX
poiii B KM3HM 4elloBeKa. MarepuanbHOe €AMHCTBO OPraHUYeCcKHX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢usmueckue W XUMUYECKUE CBOWMCTBA, TOJYyYCHHE W
npumeHeHue. CoenMHEeHMs KpeMHUs B pupoje. O01iue npeacTaBieHus: 00 OKCUae
kpeMuus (IV) u xpemuueBoii kucinore. CHIMKAThI, KX HCIIOJIb30BaHHUE B OBITY, B
IPOMBIIIEHHOCTH. Ba)kHelle CTpoUTeNbHbIE MaTepHallbl: KEpaMuKa, CTEKJIO,
IIEMEeHT, OcToH, Xeie300eToH. IIpoOmembl  O€30IMACHOrO  HMCIOJIb30BaHUS
CTPOUTEIHHBIX MATEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHUe 00pa30B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBEICHUE KAUYE€CTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB



WX TIPOTEKAHMS, ONBITHI, OTpaxaromue (U3NYECKUEe W XUMHYECKUE CBONCTBA
rajoreHoB ¥ HX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEpPUAIIOB),
O3HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPUAOB (TaJOT€HUI0B), O3HAKOMIICHHE C 00pa3aMu
ceppl U €€ COENMHEHUSAMH (BO3MOXHO HWCIOJIb30BAHHE BHUICOMATEPUAIIOB),
HaOJI0ICHUE TIpoliecca O0YTiIMBaHus caxapa Mo ACMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHUE XUMHUECKUX CBOWCTB pa30aBII€HHON CEPHOU KUCIIOTHI,
MPOBEJICHNE KAUeCTBEHHON peaKkluK Ha Cysb(haT-uoH U HAOII0ICHUE MpU3HaKa €€
MPOTEKaHMs, O3HAKOMJICHUE C (DM3WYECKMMH CBOWCTBaAMHU a3oTa, dochopa u ux
COEIMHEHUI (BO3MOXHO HCIIOIH30BAHUE BUIEOMATEPHAIIOB), 00pa3iaMy a30THBIX
u ($ochopHbIX YyIOOpEeHUH, MOolydyeHre, coOOMpaHue, paclio3HaBaHUE M H3y4ECHHE
CBOWCTB aMMHaKa, MPOBEACHHE KAYECTBEHHBIX pPEAKIMd HAa MOH aMMOHHS M
dochaT-noH W WIyUYCHHWE TPHU3HAKOB WX TMPOTCKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBI C MEIb0 (BO3MOXHO HCIOJb30BAHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJIENIE KPUCTATUIMYECKUX PpEIIETOK anMmasa,
rpaduta, QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOMCTBOM IMPOTHUBOTa3a, MOJIYUYCHHE,
coOunpaHue, paclio3HaBaHUE W U3YYEHUE CBOMCTB YTJIEKUCIIOrO rasza, MpoBEJCHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U U3Y4YEHUE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHE C TMPOAYKUHUEW CHUJIMKATHON MPOMBIIUIEHHOCTH,
pellIeHuEe SKCIEPUMEHTANBHBIX 3a7ady 1Mo Teme «BaxHellune HeMeTalibl U HX
COEIUHECHUSD.

MeTasiibl U1 MX COeTUHEHUS

OO0mras xapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxeHus B Ilepmommueckor cucreme xumuyeckux anemeHtoB J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. MeTamndeckasl CBsi3b U
METAJUIMYECKAas] ~ KPUCTAJUIMYECKas  PEemETKa.  DIEKTPOXMMHUYECKUUA  psif
HaIpsDKeHU MeTauioB. @U3MUECKUe U XUMHUYECKHUE CBOMCTBA MeTauioB. Ooiue
crocoObl ToyueHusi metauioB. [loHSITHE O KOPpO3UHM METANIOB, OCHOBHBIC
CTIOCOOBI 3aLTUTHI UX OT KOppo3uu. CIiiaBsl (CTalb, YyT'YH, JIOPATIOMUHHMA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsle mMeTaibl: mONOXKEHNUE B lleproanueckor cuCcTEME XUMUYECKUX
sanemeHntoB /. M. MenzaeneeBa, CTpO€HHE HMX AaTOMOB, HAaXOXJICHUE B IPHUPOJE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbI U
TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHHne WIeIOYHBIX METANIOB M UX
COECIMHEHU .

[llenouHo3eMeNnbHBIE METAUIBI MAarHMd W KaJdbLUHUM: IIOJOKEHUE B
IIeproanueckoi cucteMe XuMU4ecKkux aieMeHToB /1. 1. Meuneneesa, ctpoeHue ux
aTOMOB, HaXOXJECHHUE B Mpupojie. PU3NUECKHNE U XUMUUYECKUE CBOMCTBA MarHus 1



Kanblus. Baxkuelue coefuHeHus KanbIus (OKCUT, TUAPOKCHI, con). XKécTKkocTh
BOJbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AoMUHUIN: TIoJIokeHUE B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxJaeHue B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEpHBbIE CBOICTBA OKCUAA U TMAPOKCHUIA
AITIOMUHUSL.

Keneso: monoxenue B [leppoanyeckon cUCTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEGHHE aToMa, HaxXOXIEHUE B mpupoje. Pu3MUECKHE HU
XUMHUYECKHEe CBOMCTBA xkese3a. OKcuibl, THAPOKCUABI U comu xkene3a (II) u sxenesza
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMud METalIoB U CIUIABOB, UX (HU3UYECKUMU
CBOICTBAMH, M3y4YE€HHME  PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANOB), OCOOCHHOCTEH B3aMMOJACIHCTBUS OKCHIA
Kb W HATpUsl C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB),
MCCIICJOBAHUE CBOMCTB XECTKOW BOJBI, IIPOLIECCA TOPEHHUsS Kele3a B KHUCIIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BUACOMATEPUAJTIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha HOHBI: MAarHus, KaJbIIHs, aIFOMUHUS, IUHKA, kere3a (11)
u xenesa (II), menu (II), HaGmogeHUe W OMUCAHHUE TMPOILECCOB OKpPAIIMBAHUS
IJJaMEHH HWOHAaMU HaTpus, Kalus W Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aja4 no TeMe «BaHeiiune
METAJIJIbl U UX COETUHEHHUS.

XuMHA M OKpYKAOLIas cpeaa

BemectBa m Marepuanbl B MOBCEAHEBHOW JXKM3HU 4YeJioBeKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momornis npu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpyXarolled cpenbl (mpeaenbHas AOMyCcTUMas
KOHIIeHTpatus BemiecTs, aanee — [1/IK). Ponb xumMun B pelieHUH 3K0JIOTHYECKUX
pooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHaIbl).

Mesicnpeomemmnuie céasu

Peasmzanmst MeXnpeaMETHBIX CBS3€M NpPH HM3y4YEHUM XMMUM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAyYHbIX
MOHSATUM, TAK U MOHITUH, SBISIOIIUXCSA CUCTEMHBIMU JJISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAay4YHBIA (aKT, THIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHHTE3, KJIacCU(UKAIUsI, TEPHOIUIHOCTh, HAOIIOJICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, H3MEPEHUE, MOJEIb, SBJICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePHUAIIBI.

®dwusrka: MaTepus, aTOM, DJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH]I, H30TOTIHI,
PaMOAKTUBHOCT, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOJTYTIPOBOJTHUKH, ~ TUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTALITUICCKAS
pem€éTKa, CIUIaBbl, (PU3MUYECKHUE BEIMYWHBI, SIUHUIIEI M3MEPEHUS, KOCMHUYECKOES
MIPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COJHIIE.

buonorusi: dorocuntes, apixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIC
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIhHBIC BEIIECTBA.

I'eorpadus: atmochepa, rugpocdepa, MUHEpalbl, TOPHBIE OPObI, TTOJE3HBIC
MCKOIIaeMbIE, TOTIIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs JOCTUralOTCs B X0/€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4deOHOU u
BOCIUTATEIIBHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULIHUOHHBIMU POCCUNCKAMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlIeCTBE MpaBWJIaMU M HOPMaMH TOBEICHHMS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COIUATIM3AIIMN 00YUYarOIIXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXAlOT  TOTOBHOCTH  OOYyYarOIIMUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAUMN U
pacIIMpEHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHMCJIEC B YACTH:

1) mIaTpUOTHYECKOTO BOCITUTAHHUS

LEHHOCTHOT'O OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JAOCTOBEpPHOU MH(OpMaIuen o
MEPENIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 YCTpPOWMCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEJICTABICHUS] O COLUUAIBHBIX HOPMAaxX MW TMpaBWwiIaX MEXKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOUCCIEAOBATeIbCKOW,  TBOPYECKOW W JpPYrux  BUJAX
NEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM NEATENbHOCTH MpPH
BBITIOJTHEHUU Y4YeOHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
¥ B3aMMOTIOMOIITH B TIPOIIECCE 3TON Y4eOHOM IeATeThHOCTH, TOTOBHOCTH OIEHUBATH
CBO€ IIOBEJACHUE W IOCTYIIKM CBOHUX TOBApHUILEH C IMO3UMLUHUM HPABCTBEHHBIX M
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY U1 TTIOHUMaHUsI CYIIHOCTH HAYYHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBA3SIX YEIIOBEKA C
IIPUPOTHOM CPEIOH, O POJIA XUMHUHM B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHUBBI, HAITPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHUH IO
XUMUH, HEOOXOAUMBIE HJisi OOBACHEHUs HAOJIOJaEMBbIX MPOIECCOB M SIBICHUM,
MO3HABATENILHON, WH()DOPMAITMOHHOW W YUTATEIBCKOW KYyJIbTYyphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW pabOThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEpPaTypoOr, JOCTYNMHBIMM TEXHUUYECKUMH CpEJACTBAMU HHOOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TIO3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHUIO, IMPOEKTHOM M HUCCIEeN0BaTEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIEHHOCTH M YPOBHS OOy4yeHUsS B
JIaTbHEHIIIEM;

4) popMUpPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aJIKOroJis, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBUi OE30MACHOCTU TMpPU  OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YyUYEHHIO POPECCUil U TpyAa pa3IMuHOIO pOja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JAESITEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAaHUM MO  XWMHH, OCO3HAaHHBI  BBIOOD
WHIVUBUYaIbHON TPAeKTOPUHU MPOAOJIKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEMHON Npo(heCCHOHATBHON AeATENbHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTH aIalITUPOBATHCA B MPO(ECCHOHATIBHOM cpeie;

6) 3K0/10rH4eCKOro BOCIIUTAHUS

AKOJIOTMYECKH 1EIeCO00pa3HOE OTHOUIEHUE K MPUPOJI€ KAK UCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CyLIECTBOBAaHHUS, IMOHUMAHWE LIEHHOCTU 3/I0POBOrO H
Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY
bu3rUecKoMy M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHWE IIEHHOCTH COOJIOJCHUS
npaBui 0€30MACHOTO MOBEIEHUS MPU pabOTE C BEUIECTBAMU, a TAKKE B CUTYyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JOJEH;

CITIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMUHM, JJIs
peneHus 3a1a4, CBA3aHHbIX C OKPY KAIOWIEW MPUPOSHONU CPENOU, ISl TIOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIbTYpPhI, OCO3HAaHUSA TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH HX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEILHOM,
KOMMYHUKAaTUBHOM U COLMAJIBHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanpeaMeTHBIX PE3YyJbTATOB BBIACISIOT 3HAYUMBbIC TSI
dbopMHpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHbIE TOHATHS (3aKOH, TEOPUSl, MPUHIIUII,
runore3a, Qakr, CUCTEMa, NPOLECC, OHKCIEPUMEHT U JApPYyroe.), KOTOphIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHUI M3 3TUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCaJIbHbIE yUueOHbIE JACHCTBUS (MO3HABATEIBHBIC,
KOMMYHUKATHBHBIE, DPETyJISITUBHBIE), KOTOpble oOecneunBaroT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jornueckue ecTBUs:

YMEHUSL MCMOJb30BATh MPHUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TOHATUM (BBIACIATH MX XapaKTEpHBIC
MPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTMMH MOHATHUSIMHU), UCIOJIH30BAThH
MOHATHUS JJ1s1 OOBACHEHUSI OTAEIbHBIX (PAKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEPUH ISl KiIacCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHil,
yCTaHaBJIMBATh TMPUUYUHHO-CIIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTUUECKUE PACCYKJEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS,

YyMEHHE TMPUMEHSATh B TMPOLECCEe I[O3HAHUS TMOHATUS (MPEIMETHbIE U
MeTarpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIIN, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIE MPECTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaklu — NpH PEIIeHUH y4eOHO-I03HABATENbHbBIX 33/1a4, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh U XapaKTEPHU30BATh CYUIECTBEHHBIC
MPU3HAKH U3YYaEeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaAKIIHi,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3M WU
MPOTUBOPEUMS B U3YyUAEMbIX IIPOIIECCaX U SIBJICHUSX.

Bba3oBble ucciaenoBaTe/ibCKue AeCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI JIs1 HOPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPaBWIbHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpPETeHUE OMbITa M0 TUJIAHUPOBAHUIO, OpPraHU3AIMd U TMPOBEJICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM Ipollecca,
CaMOCTOSATEITFHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYTUPOBATH 000OIICHHS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM paboTe.

Pa6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM TPE/ICTABIICHHUS, MTOTYyYaEMYI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTEpaTypa XHUMHUYECKOrO COJAEp>KaHUsA, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTHUYECKH OIECHUBATh IMPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO MH(HOPMAITHIO;



yMEHUE MPUMEHSTh pa3IuyHble METObl U 3aIpPOChl NPHU MOUCKE U 0TOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX IS BBIIOJHEHUS
y4eOHBIX U TIO3HABaTeNbHBIX 3aau ONpPeAeaEHHOrO THMA, TPUOOpPETEHUE OMbITA B
o0JlacTh  UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOIl aKTUBHOI'O MCIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAJIBHYIO (POPMY MpeCcTaBIeHUs UHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
npyrumu hopmamu rpaduKi B UX KOMOWHAITUSMH,

YMEHUE UCIOJIb30BaTh W AHAJIM3UpOBaTh B Ipolecce Y4YeOHOU H
UCCIIEIOBATENBCKON EATEIbHOCTH MH(POPMAIIUIO O BIMSHUU MPOMBINIJICHHOCTH,
CEJIbCKOI0 XO35IMCTBA WM TPAHCIOPTa HAa COCTOSHUE OKPYXKAIOLIECH MNPUPOIHOU
CpEBbL.

KoMMmyHHMKaTHBHBIE YHUBeEPCAIbHbIEe y4eOHbIe 1eiiCTBUA:

yMEHUSI 33]1aBaTh BOMPOCHI (B X0/€ Iuaora u (Mim) IUCKYyCCUM) MO CYIIECTBY
oOcyxnaeMoil TeMbl, (POPMYJIHpPOBaTH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHHSI  NOPEACTABIATH  IOJIYYECHHBIE  PE3yJbTaTbl  ITO3HABATEIbHOU
NEeSTENIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JellaTb MPe3eHTALHUIO
pE3yNbTaTOB BBINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (J1aOOpaTOPHOIO OIIbITA,
71a00paToOpHOil pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, yUeOHOIO MTPOEKTA);

yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  JNESATEIBHOCTH  MPU  PELICHUH
BO3HMKAIOLIMX NPOOJEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJACOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JCHCTBUM, OINpEACICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIE YHMBepcaibHbIe YUeOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSITENIbHO ONpENeNsaTh LETu ACSTENbHOCTH, IJIAHUPOBATD,
OCYUIECTBIISITh, KOHTPOJIHUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh HanOosee 3p(eKTUBHBIE CIIOCOOBI pEHICHU YUeOHBIX U
NIO3HABATENBHBIX 337a4, CaMOCTOSITENIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU BBINOJIHEHUU 33aJaHUM C YYETOM
MOJIYYEHHUs] HOBBIX 3HAaHUU 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX MU PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOTO pe3yjibTaTa 3asBICHHOW LW, YMEHHE
MCII0JIB30BAaTh M AaHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B yCIIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO 00s3aTENIBHOIO
COJIEp>KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepasbHOW padboyell MNporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOUTUMUCS HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



nercTBul, crneruduueckue IS TpeAMeTHOM oOnactu  «XUMHUS», BHUJIBI
JNEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HaHWS, €ro  HHTEPIPETALNH,
peo0pa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUSOHBIX U HOBBIX CUTYAIIHSIX.

K koHiry oOydeHnus B 8 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN HJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpOIHAST M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10JIs1 XUMUYECKOTO JIEMEHTA B COCTMHEHHUH, MOJIAPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTECIICHb
OKUCJICHMS, XMMHUYECKash peakius, KiaccupuKalus peakiuid: peakiuu
COCIMHEHUS, PEAaKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKUuu
oOMeHa, PK30- U PHJIOTEPMHUYECKUE PEAKIUH, TeIUIOBOM 3P deKT peakuuu,
SJIPO aTOMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTAITb, PAInyC aTOMa,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAs CBS3b, HOHHAs
CBSI3b, MOH, KAaTHUOH, aHHWOH, pACTBOpP, MaccoBas JOJd BEIIECTBA
(mpolLieHTHAs! KOHLIEHTPALIUS) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATUM U
MPUMEHSITH 3TU MOHSTHUS MIPU OMUCAHUU BEIIECTB U UX MPEBPAICHUN;

e HCIONB30BaTh XHWMHUYECKYI) CHMBOJHUKY [UIsi COCTaBieHHs (opmyl
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OIpENeNsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCJICHHUSI  DJIEMEHTOB B  OWHApPHBIX  COCJUHEHHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KIIACCY COEAMHEHUH 10
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUSAX;

e packpeiBaTh cMmbica Ilepuomnueckoro 3akona [[. M. Mennaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MOJIOKEeHUs B llepmommueckoit cucreme,
3aKOHOB COXpPAaHEHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOrajipo;

e OINKCHIBATL W XapakKTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanmdeckoit
CHUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHAs
noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», maibie u
OOJBIIME TEPHUOJBI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuognueckass cucrema xumuueckux i3nementoB J[. W.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsi sapa, 001ee YUCo SJIEKTPOHOB U
pacnpeiesIeHUue UX O 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy U COCTaBy YYacCTBYIOIIMX B PEaKIUU
BELLECTB, M0 TEIJIOBOMY (D (DeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIHME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKaHUS XHUMHUYECKUX TMPEBPAIICHUN B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JeMEHTa Mo (QopMylie COeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN pEeaKInu;

MPUMEHSITh OCHOBHBIE OIEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTEMATU3alMI0, KIacCU(pUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI U3Y4YEHUs] CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBbIE METO/IbI
MO3HAHUS — HAOJIOJICHHE, WU3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN);

CJIeI0OBaTh MpaBUiIaM IMOJIb30BAHUS XUMHUECKOU TOCYI0M U TaO0paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM OOpalleHusi C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH TI0 BBINOJHEHUIO JA0OPATOPHBIX
XUMHUYECKUX OTIBITOB 10 TIOTYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa M KHUCIOpOAA), MPUTOTOBJICHUIO PACTBOPOB C OINPEIETEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakmyc, (peHonpTaNIenH, METUIOPAHXK

U Apyrue).

K xonity oOyuenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pacKkpbiBaTh CMBIC OCHOBHBIX XHUMHYECKUX TMOHATHM: XUMUYECKUI
JJIIEMEHT, aTOM, MOJIeKyja, WOH, KaTWOH, aHWOH, IPOCTOE BEILECTBO,
CJIIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKast PEaKIvs, XUMUUYECKasi CBsI3b, TEIUIOBOM A dexT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOp,  AIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs HUCCOLMAlUS, PEAKIUd HOHHOTO
oOMeHa, KaTalau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMbIE U



HEeoOpaTUMbIE pEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHUCJIUTEINb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, aJNIOTPOIIHUS,
aM(pOTEepHOCTH, XUMUYECKas CBA3b (KoBaJIeHTHas, MOHHaA,
METaJUTMYECKas ), KpUCTAININUECKas pEeIETKA, KOPPO3Hs METAILIOB, CILIABHI,
CKOpPOCTh XMMHYECKON pEaklnH, MPEIebHO JOMyCTUMas KOHUEHTPALUs
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHMUYECKUX TIOHATHH H
MPUMEHSITh T MOHSTHUS MIPU OMTMCAHUU BEIIECTB U UX MPEBpaICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONpPEIENATh BAJICHTHOCTh U CTENIEHb OKUCIECHUS XUMUYECKHUX JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHMM 1o (opmyiiaM, BUJ XUMUYECKON
CBA3M (KOBaJE€HTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEMHEHUSX, 3aps/l HOHA 10 XUMHUYECKON (Qopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEIMHEHMM, THI KPUCTALINYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBaTh M XapaKTepU30BaTh
TabnuuHyo (opmy Ilepuoanueckoil cucTeMbl XUMUYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynna (A-rpynma)y W «mododyHas
noarpynmna (b-rpymnma)», wmanbie ¥ OoJbIIME NEPUOAbl, COOTHOCUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TaOJINIIE, C YUCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsn  Anapa, oO0Ilee YHCIO DJJIEKTPOHOB M paclpeiesieHue HUX [0
AJIEKTPOHHBIM CJI0sIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUU B Mpeiesiax MaJbIX MEepUOIOB U
[JIABHBIX TOJCPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakUuH (II0 YHUCIy M COCTAaBY YYacTBYIOIIMX B PEakLUH
BEIIECTB, MO TEIIOBOMY 3P (DEKTy, 0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUU(PUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKJIAs ONUCAHUE
NpUMEpaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHUS DJEKTPOJUTUYECKOM AMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEW, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHMS peEakIui, MOATBEPKIAIOIMMNX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXY BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUN
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XWMHUYECKHX TIPEBPAIMIEHUNH B Pa3IUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOro JJeMeHTa 1o (opMyse coeauHeHuUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOUN pEeaKInH;

coOI01aTh MIpaBuJIa MOJIb30BAHUS XUMUUYECKON MTOCYI0H U 1a0OpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBujia OOpalleHusi C BeIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIIUSIMHA TII0 BBITIOJIHCHHIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHUIO0 U COOMPAHHIO Ta3000pa3HBIX BEILIECTB
(aMMHaKa U yrieKucioro rasa);

MIPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KAaUeCTBEHHBIA COCTAB Pa3IMYHBIX
BCIIECTB: PACMO3HABATh OIBITHBIM IyTEM XJIOPHA-, OpPOMHUI-, HOIU-,
kapOoHat-, (ocdar-, cunukar-, cyinb@ar-, THIPOKCUA-UOHBI, KATUOHBI
AMMOHHSI W HWOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEPALMU MBICIIUTENILHOM IESITEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATHU3aIl1I0, BhISIBJICHUE TPUUUHHO-
CIICICTBCHHBIX CBS3CH — JJI U3YUYCHHUS CBOWMCTB BEIIECTB U XUMHUUYECKHUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOABl TIO3HAHUS — HAOJIOJCHHUE,
U3MEpEeHUe, MOJICTMPOBAHME, SKCIIEPUMEHT (PEeasIbHbIN M MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acos
Ne HaunmeHoBaHMe pa3ies1oB U DJIeKTpOHHbIe (LM(ppoBbIE)
KonTposbHbie IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pasznea 1. [lepBoHayajibHbIe XUMUYECKUE IOHATHS
Xumusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPAKTUYECKOU IeATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemectBa n xumuueckue 15 1 bu6mmoreka [JOK

' peakuu https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 20

Pa3nes 2. Baxneiiue npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB
71 Bosnyx. Kucnopon. ITonstue 6 bu6nuoreka [{IOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kucinorax g 1 bu6moreka [JOK

. U COJISIX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK

. OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bu6nmnoreka [{JOK

' HEOPraHUYECKUX COCTMHEHUHN https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumuiecknx 3j1eMmeHToB /[. . MengesieeBa. CTpoeHune aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUK



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

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

bu6moreka [JOK

31 ﬁ;ﬁiﬁ;.agﬁsgzz A1 ! https://m.edsoo.ru/7f41837¢
aroMa
XUMHUECKas CBS3b. BuGorexa LIOK
3.2 OxucamrenpHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEIILHBIC PEAKIMU
Hroro no pasery 15 Et?fﬁrifﬁgzﬁfm 837c
PeszepBHoe Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIACC

Kosau4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/mm P Konrpoabubie | IIpakruueckue (witpp )
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3znea 1. BemecTBO M XMMHYeCKHE PeaKIIMU
11 [ToBTOpenue u yriry0iaeHne 3HaHUN 5 | bub6muorexa LIOK
' OCHOBHBIX pa3JIeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMHUECKUX 4 bubmuorexa [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOITHAITHSI. g | ) bubnmoreka [JOK
' XHUMHUYECKUE PEaKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M X cOeIMHEHUS
)1 OO611ast XxapaKTepUCTUKA XMMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa LIOK
’ Py P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO11ast XapakTepUCTUKAa XUMUYECKUX
23 aneMeHTOB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYTUIRL ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepUCTUKAa XUMHYECKUX
2.4 sanemeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubnmorexa [JOK
. . by ' POz https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHCHHUSI
Hroro no pazneny 25



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

Pa3gen 3. MeTaJsIbl M MX COeANHEHUS

. bubnuorexa [JOK
3.1 Obmye cBofCTBa MCTaILIOB 4 https://m.edsoo.ru/7f41a2636
N bubmuorexa [JOK
3.2 Baxueiinine MeTaaibl 1 UX COCAUHECHUS 16 httns:/m_edsoo.ru/7f41 2636
Hroro no pazaeny 20
Pasnen 4. Xumus U okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaiinl B )KU3HU YeJIOBEKa 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 bubmmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




INHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJsnyecTBo 4acos DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoabubie | IlpakTHnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchl

) [Ipenmet xumuu. Ponbs xumuu B | bu6mmoreka [IOK
JKA3HU YenoBeka. Tena u Beniecrsa https://m.edsoo.ru/ff0d210c

5 IlonsiTrie 0 MeTOaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a060paTOpun U IPUEMBI | bubnuorexa [JOK
oOparreHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)

4 YucTteie BemecTBa U cMecu. CriocoObl 1 bubmuorexa [JOK
pa3zeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 P i ( 1 bubmuorexa [JOK
«Paznenenue CMeceI/IU Ha puMepe https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBAPEHHOM COJIN)»

bubmmoreka [JOK
6 A 1
TOMPLH MOJTCKY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUe FJIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle U CrnoXKHBIE BELIECTBA 1 bubamorexa [IOK

p = https://m.edsoo.ru/ff0d2a6¢c
bu6 K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 noamoreka O

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
1 X .B
0 mmueckas popmyna. BarenTHocT https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTtHocuTeNnbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10J11 XHMHYECKOr0O bu6muoreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KonuuecTBo BemecTBa. Mob. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SABICHUSA. bubmuorexa [JOK
XuUMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yci0BUs IPOTEKAHUS bub6nuorexa IIOK
XUMUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnuorexa [JOK
XHWMHWYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koimuecTBa, Macchl
17 BEILECTBA 110 YPAaBHEHUSIM Bubmmorera [IOK
H i N https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Krnaccudukanus xXumMuaeckux
18 €aKIUi (COeAMHEHUS, PA3JIOKEHUS bubnmorexa LIOK
beakdl A P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 SHIUKJIONIETUCT O6og eHHEe U bubmorexa LOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIlus 3HaHUH
20 KonrtponsHast padora Nel o teme bubnuorexa LIOK

<<BCIH€CTBa U XUMHUYCCKUEC pCaKIH»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. CoctaB

bu6mmoreka [JOK

21 K —
BO3YXa. BACIOPOL ~= SIIEMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
du3nuecKrue U XMMUYECKHEe CBOMCTBA
bu6muoreka [JOK
22 KHUCJIOpo/ia (PeaKIuy OKUCTICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
Crnioco0bl oTyueHust KUCI0po/a B
23 71a00paTOPUH U MTPOMBILILICHHOCTH bubamorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoia
TenoBoii 3¢ pexT xumuueckon
24 peaKIiu, OHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHNH, SK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMHUYECKUX PEAKITUIX
TomuBo (HedTh, yroias U METaH).
25 3arpsizHe ( e(bos g a, croco6 2 0 Bubmiorexa LIOK
TPASHCEHUE BOSAyXa, CIl prer https://m.edsoo.ru/ff0d4c4a
MPEI0TBPALICHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «ITonmydenne u cobnpanme Bubmmorexa LIOK
y P . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3yYEHHE €r0 CBOMCTB)
7 Bonopon — aneMeHT u mpocToe bubnuoreka [IOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)3 dusndecKkue 1 XUMUIECKHE CBONCTBA bu6mmoreka [IOK
BoJopoa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [ToHsiTHE O KHCITOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI OJTy4eHHs BOJIOPOJIa B bubnuoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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IIpakTuyeckas padora Ne 4 o Teme

bu6mmoreka [JOK

1 I1

3 «Ilonyuexune u cobuparie Boz0poAa, https://m.edsoo.ru/fR0d4f42
W3Y4YEHHUE €r0 CBOMCTB»

1 ModnsipHblil 00bEM razoB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0bE€Ma, KoIM4eCTBa

33 BEIIIECTBA r'a3a [0 €r0 H3BECTHOM bubmorexa OK

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brruucnenust 00bEMOB razoB 1o

34 ABHECHMIO PEAKIIMH Ha OCHOBE bubmorera TIOK
P "p . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIICHUH ra30B

35 ®uzndeckue 1 XUMUYECKHUE CBOMCTRA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [lousarue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTenb.

37 Hacelmensbie 1 HeHACBIIIIEHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10715 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktrueckas padota Ne 5 mo Teme

13 «IIpuroToBienne pacTBOPOB C bubmmoreka [JOK
ONpeEeIEHHON MacCOBOM 10M1E€1 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

19 KonTponbhas padorta Ne2 o reme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, KIacCupUKaIus, bu6mmoreka [IOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e
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HonyquHe 1 XUMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
47 OcHoBaHHMsI: COCTaB, KiIaccuUKaIms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne 1 XMMHUYECKHE CBOMCTBA bubnuorexa LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bu6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéLII) T10JI ‘{)eHI/ISI XHMHqZ(I:)KI/Ie bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpakTuyeckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 331a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPIaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
I'eneTnueckas cBsA3b MEXKIY
48 KJIaCCaMH HEOPTaHUYECKUX bubamorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COCTMHECHUI
49 O06001IeHNe U CHCTEMAaTH3aIIH bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 o reme
| bubnuoteka [JOK
50 OcHOBHBIE KJIaCChl HEOPraHMYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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HepBLIe MOIIBITKH KJIaCCI/I(I)I/IKaI_II/II/I

51 XMMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmmorexa [IOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Iepuonnueckuii 3aKOH U
57 IIepuonnueckas cucrema bubnuorexa IIOK
XUMUUYECKUX 3yemMeHToB /1. U. https://m.edsoo.ru/00adas52c
Meneneena
53 [Iepuoabl, rpynIibl, HOATPYIIIBI bubmmorexa [IOK
https://m.edsoo.ru/00adas52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuoreka [{IOK
anep. N3otomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000I04YeK
. bu6mmoreka [IOK
55 aToMOB 31eMeHTOB [lepruonnueckon
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUIECKOTO
56 3JIEMEHTA 10 €T0 ITOJI0KEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucteme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHUS HAYKU U IPAKTUKH. [ bubnmoreka [JOK
N. MenaeneeB — y4€HbIH, Iearor u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHUX AIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Horast xumireckas cosp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosisipHast XuMu4eckas bubnuoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentnas HenonspHas 1 bubnuorexa LIOK
XAMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenenp okncneHis ! https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE 1 bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6muoreka [JOK
64 0] 1
KHCIITEI 1 BOCCTAOBHTEII https://m.edsoo.ru/00adb076
Kontponbnas pabota Ne4 o teme
65 «Ctpoenue aroma. XuMu4ecKkas 1 Bubmmorexa LIOK
P ' https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3als 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6006111eHUE U 1 bubnuotexa [JOK
CHUCTeMaTU3als 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O6o01IeHHE U 1 bu6nuoreka [IOK
crucTeMaTH3als 3HaHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10O 68
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9 KUIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoasunie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcbl

[Tepronnueckuii 3aKOH.

| [Tepronnueckas cucrema | bubnuoreka [JOK
XHUMHYECKHX JIeMEeHTOB /1. H. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B UBMEHECHHUU

2 CBOMCTB XMMHUYECKUX IJICMECHTOB 1 bubmorexa [OK

.. https://m.edso0.1ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa LIOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xumMudeckoil CBSA3U U THUIIBI ] bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o reme

5 «IToBTOpenue u yriuyoiaeHue | |
3HaHUI OCHOBHBIX Pa3/IeJIoB Kypca
8 Knacca»

6 Knaccudukanus xumuaecknx i bu6nuorexa IIOK
peaKuui [0 pa3JIuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOMN

7 eakuuu. [IoHsATHE O TOMOTEHHBIX U 1 bubmmorexa [OK
DCAKHHH. https://m.edsoo.ru/00adbe9a
TETEPOTEeHHBIX PEAKIIUAX

g IlonsATHE O XUMUYECKOM | bu6mmoreka [IOK

PaBHOBCCHHU. q)aKTOpI)I, BIMAOIIUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYECKOU pcaknuuunu
1 MIOJIOKCHUEC XUMHWYCCKOI'O
PpaBHOBCCH:A

aucconuanus. XuMU4ecKue
peakuuu B pacTBOPAX»

9 OKuCIUTENbHO- bu6mmoreka [IOK
BOCCTaHOBUTEIILHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3JIEKTPOTUTUIECKOMN
10 ,Z[I/IC(IJ)OI_[I/IaHI/II/I?CI/IJ'ILHBIe U cia0ble bubmorexa OK
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUS peakLUi Bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCJIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI bubnmoreka [JOK
00 3IEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XuUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MPECTaBICHUNA 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON TUCCOIUAIIAN
14 [TonsiTue o runponuse conen Bubnuorexa LIOK
https://m.edsoo.ru/00add9d4
15 O060061IeHre U cucTeMaTu3amus bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padora No 1.
16 <<1£)GIH6HI/Ie 3KCl'IpepI/IMeHTaJ'II>HI)IX bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9
KonrtponsHast pabora Ne2 o teme
17 «ONeKTpoIuTHYECKast bu6nuorexa IIOK

https://m.edsoo.ru/00addec0
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OO11ast xapaKTepUCTHKA I'aJIOT€HOB.

bu6mmoreka [JOK

18 XuMHU4YecKre CBOMCTBA HA IIPUMEPE
P p https://m.edsoo.ru/00addfe2
xJjopa
Xnopopogopoa. ConsHas KUCIOTA,
P P . bubmuorexa [JOK
19 XMMHYECKHUE CBOMCTBA, MOTyYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuyeckast pabora Ne 2 o Teme
20 «ITony4yeHue COJITHOM KUCIIOThI bubmorexa TIOK
y N N ’ https://m.edsoo.ru/00ade348
n3yueHue e€ CBONCTB»
Brruucnenust mo ypaBHEHUSIM
. bubnuorexa [JOK
21 XAMUYECKHUX PEAKLIUH, ECIIA OOUH
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B H30BITKE

2 OO6m1as xapaKTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANI0TpOTIHBIC MOJIU(PUKAIIMH CEPBI.

3 Haxoxnenue cepsl u €€ bubnuoreka [IOK
COCJIMHEHUI B PUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUUYECKUE CBOMCTBA CEPBI
CepoBoJ0pO/I, CTPOCHHE,

P P P bubmuorexa [JOK
24 (u3nuecKre 1 XUMHUYECKHE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuapl cepbl. CepHasi KUCIIOTA,
25 ¢busnyeckre 1 XUMUYECKHUE Bubmmorexa LIOK
= https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHUE
XUMHUUECKUE PEAKIINH, JIEIKAILUE B
2% OCHOBE TPOMBIIUIEHHOTO CII0co0a bubnuoreka [JOK

IIOJIyYEHUS CEPHOU KUCIIOTHI.
XHUMHUUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYXaIOIIeH cpe/bl
COCIMHEHUSIMU CEPBI

Bruncnenne maccoBoil 10N

bu6mmoreka [IOK

27
BBIXOJa IIPOYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
OO6mras xapaKTepUCTUKA DJIIEMEHTOB
VA-rpynmnsl. A3or,

28 aCIpOCTpPaHEHUE B IPUPOJEC bubmorexa LOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeea6
(u3nuecKre 1 XUMUIECKHE
CBOMCTBA
AMMHuak, ero ¢puznyecKkue u

. bubnuorexa [JOK
29 XUMHUYECKHUE CBOWMCTBA, MOJTYUYEHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
[IpakTuueckas padbora Ne 3 o reme
30 «ITomydyenne aMMHuaKa, U3y4eHHe Bubmmorexa [IOK
y N - 1B https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KuCIoTa, €€ GU3NIeCcKue u bubnuoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEU
aMMOHUSI B KQUECTBE MUHEPAIbHBIX

32 noOpeHuil. XUMUIECKOe bubmmorera [IOK
yHoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHHSIMU a30Ta
dochop. Okcun bochopa (V) u

33 (bocg)o pHasi KI/ICJ‘I((i))Ta q)qnfm(qe)cxne u bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, OJIyYCHUE
14 Hcnonp3oBanue pocdaros B bubnuoreka [IOK

Ka4u€CTBC MUHEPATIBbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHui. 3arpsi3HeHNne
MIPUPOIHOH cpenbl pochaTamu

VYriepon, pacupocTpaHEHHUE B

bu6mmoreka [IOK

35 npupone, Gu3nIecKue u
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOICTBA
Oxcupel yraepoaa, ux pusndeckue
U XUMHYECKUE CBOMCTBA.
36 DKOJIOTUYECKHUE TIPOOITIEMBI bubmorexa LIOK
p i https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM YIJIepoaa
(IV)
37 VYroipHas KHUCI0Ta U €€ coliu buGmorexa IIOK
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padota Ne 4 mo Teme
13 "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [{JOK
KauecTBenHas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HoH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpraHMYecKUX BellecTBaX KakK O bubmorexa HOK
p m https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIIIepoaa
bubmuoreka [JOK
40 Kpemunii u ero coenuuenus
p A https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5.
41 Petienue sxcnepuMeHTanbHbIX bubnuoreka [JOK
3a7a4 1o TeMe «Baknaeiimmue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COEINHEHUI»
KonrtponbHast pabora Ne3 o teme
. bubmuorexa [JOK
42 «BakHenIme HeMeTaJUIbl U UX

COCOAUHCHU A

https://m.edsoo.ru/00ae0el8
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OO01mas xapakTepucThKa
XUMHNYCCKHUX DJICMCHTOB —
MeTaJUI0B. MeTaminueckas CBSI3b U

bu6muoreka [JOK

43
METAJUINYECKasA KpUCTAILINYECKAs https://m.edsoo.ru/00ael103e
pemérka. Pu3nvecKue CBOMCTBa
METaJIOB
XUMHYeCKHe CBOMCTBA METAJIJIOB.
44 OIEeKTPOXUMHUUECKHH Pl bubmmorexa HOK
p . pA https://m.edsoo.ru/00ael 156
HaIpsDKEHUHA METaJlIoB
O61u11e cnocoObl MOTyYSHHS
metaioB. CriaBel. Beruncnenus
45 10 YPaBHEHUSIM XUMHUYECKUX bubmmorexa I1OK
yp . https://m.edsoo.ru/00ael 156
peakIuii, eCiiu OJIUH U3 PEareHTOB
COJICPKUT MPUMECH
46 ITonsaTre 0 KOPPO3NH METAJIJIOB bubmmorexa HOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHbBIE METAJIJIBI
1 https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMENbHBIC METAILIBI — bubnuoreka [JOK
KaJIbIIMHA U Mardui https://m.edsoo.ru/00ael5e8
. bubmuorexa [JOK
50 Bakueiiume coeITMHEHNS KaJIbIINS
https://m.edsoo.ru/00ael5e8
51 O0001IeHre U cUCTEMaTU3 AL
3HAaHUH
5 JKEcTkoCTh BOMBI U CITOCOOBI €€ Bbu6muoreka [JOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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IIpakTuyeckas padora Ne 6 o Teme

53 "YEcTKOCTEL BOIBI U METOLI €€ bubmorexa IIOK
" https://m.edsoo.ru/00aelae8
yCTpaHECHUS
N bubmuorexa [JOK
>4 Aumomninii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
https://m.edsoo.ru/00ac1d86
57 OKcubl, THAPOKCHUABI U COJTH bu6mmoreka [IOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTU3 AL
3HAHUH
[IpakTrueckas padota Ne 7.
Pemrenne sxcniepuMeHTanbHBIX bubnuoreka [IOK
59 .
3a7a4 1o TeMe «BaxkHelmue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCMHEHUSI»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUN, €CITN OJTUH
60 W3 pEareHTOB JIaH B M30BITKE WIIH bubmmoreka [IOK
COACPXKUT mpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH JI0JIM BbIXO/1a IPOAYKTa
peakiuu
61 O0001IeHrEe U cCUCTEMaTU3 AN
3HAHUH
KonTponbnas padota Ne4 o reme
62 «Baxwneiinie MeTalJIbl U UX

COCIUHCHUI»
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BemectBa n maTepuansl B bu6muoreka [JOK
63 . 1
IIOBCEHEBHOM XU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsI3HEHHE 1 bubnuoreka [{JOK
OKPY’KaroIlleH cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perennu | bub6nuorexa IIOK
IKOJIOTHYECKUX TTPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001meHne u 1 bu6nuorexa IIOK
cUCTeMaTHu3alus 3HaHuHU https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6006111eH1E U | bubnmoreka [JOK
cUCTeMaTu3alys 3HaHuU https://m.edsoo.ru/00adb33c
63 PesepBHeIit ypok. O6001IeHNE 1 | bu6nuoreka [IOK
cucTeMaTu3alus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxkrmonepHoe o0mecTBo «M3aarenberBo «lIpocBemenne»
» Xumus, 9 kiacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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