MyHummnansHoe OrHKETHOE 00111e00pa30BaTeIbHOE YUPEIKIACHUE
«Cpennsist obmeo0pazoBarenbHas mkoia Ne 9» 1. HoBo3wiOkoBa, bpsiHCKoi
obmactu

AHHOTanMs K pabo4eil mporpamme
y4eOHOro npeaMera « XuMus»

PabGouass mporpamma ydeOHOTO mnpeaMera «XUMHS SBISETCS YacCThIO
OCHOBHOMW 00pa30oBaTeIbHON MpOrpaMMbl OCHOBHOTO obmero oopazoBanus (OOIT
0O00O) MBOY COHI Ne 9%», pa3zpaborana B coorBercTBUM ¢ PI'OC OOO Ha
ocHoBe denepanbHoli pabodeilt MPOrpaMMbI o Impeamery «XuMus» u
peanusyercs 2 rona ¢ 8 -9 knacc.

Pabouast mporpamma pa3zpaboTaHa yuutenem reorpaduu B COOTBETCTBUU C
NOJIOKEHUEM 0  paboyux NporpaMmax ©  ONpENeNsieT  OpraHU3alMI0
00pa3oBaTeNbHON NEATEIbHOCTH YYUTENs B IIKOJE MO Y4YeOHOMY HpeaMery
«XUMUD).

PaGouast mporpamma yueOHOTO npeameta « Xumus» sBisgercs yacteio OOl
OOO onpenenstoniei:

- COJIEpKaHUE;

- IUTaHHpYEMBbI€  pe3yJbTaThl  (JIMYHOCTHBIE, METAlpEJAMETHbIE U
npeaMETHBIE);

- TEMaTUYECKOE MIAHUPOBAHUE C YUETOM paboueil mporpaMmbl BOCITUTAHUS
1 BO3MOJKHOCTBIO uctoiab30Banus DOP/LIOP.

PaGouast mporpamMma oOCyXKJeHa M TPUHSTA PEIICHUEM METOIUYECKOTO
oObemMHEHNS W  COIVIACOBaHA 3aMECTHUTENIEM JHUpPEKTopa 1Mo  y4eOHOo-
BocrutatenbHoi padote MBOY «COII Ne 9
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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOTO 00mero o06pa3oBaHus
COCTaBliecHa Ha OCHOBE TpeOOBaHUI K pe3yJlbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (enepanbHON pabodeil mporpaMmbl
BOCIIUTAHUS U ¢ YUYETOM KOHIIEIIINN MPENOaaBaHusl y9eOHOTO mpeaMeTa « XuMUsD)
B 00pa3zoBaTenbHbIX opranm3aiusax Poccuiickoit deneparuu.

[Iporpamma 1o XxuMuu NOa€T MPECTaBICHUE O LENsAX, OOleH cTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W PAa3BUTHUS OOYYaIOIIUXCSA CPEACTBAMHU Y4eOHOTrO
npeamMera, yCTaHaBIMBAaeT  00s3aTeNbHOE  MPEAMETHOE coJiep>KaHue,
npelycMaTpUBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTYPHUpPOBaHHUE II0
paszzmenaM M TeMaM MPOrpaMMbl MO XHMHH, OMPEIETSET KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATENBHOCTh ~ M3YYEHUS XHUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  O0O0yYaromuxcsi, OINpeAeaseT BO3MOXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yJibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yabpTaTaM 00y4YeHUs XUMUU HAa YPOBHE LIeJIeH U3yUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIFHOM JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO COIepP KAHUS.

3HaHWEe XHUMHH CIYKUT OCHOBOM JUIsi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOyyaromerocsi, €ro npejcTaBiIeHUl 0O MaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (PopMUpPYEMbIE XHMHUEH NPE/ICTABICHUS O B3aWMOIPEBPAICHUIX
DPHEPTUM M 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPHI IMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH
oOyyJaroumxcsi, HaBBIKOB HMX CAMOCTOSITEbHOW  Y4eOHOW JIESITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIENOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOM eI TeTHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIIEHUS, 3aKJIaJbIBACT OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO MPUPO/Ibl U YEJIOBEKA, SIBISETCS OTBETCTBEHHbBIM
3TaroM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00yYarouInxcs;

crnocoOCcTByeT (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B DKOJIOTHYECKOE
o0OpaszoBaHme 00yUYaIOIIUXCSI.



JlaHHBIE HampaBieHUs] B OOyYEHUHW XUMHHU OOECIEYMBAIOTCS CIEIU(UKOIN
COJCp)KaHUSI ~ y4yeOHOTO  TNpeAMETa, KOTOPBIM  SIBISETCS  IeJarormuecKu
aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAYKW XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHUSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMHCSI CUCTEMbI IEPBOHAYAJIBHBIX IMOHSITHH XHWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro mnojxojia k €€ uzyudeHuto. ColepxKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHUM O XMMHUUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI OHITUI 0 XUMHYECKOM
peakiuu. OO0e OSTH CUCTEMBl CTPYKTYPHO OpraHWU30BaHbl IO MPUHIIMITY
MOCJIEIOBATENBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEINCTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUM 00 JJICKTPOJIUTHYECKONW JTUCCOIMAIMM BEIIECTB B
pacTtBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE 3MIIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJHSAA (PYHKIMM OOBSCHEHUS W TPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHUS U BO3MOXKHOCTEU MPAKTHUYECKOTO NMPUMEHEHHUS U IMOIYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XUMHHU CIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABIIAIONICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHWe XUMHU NPOUCXOIHUT C HPUBICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buonorus. 5—7 knaccel» U «PU3KKaA. 7 KIaccy.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATENbHOCTH YEJIOBEKA M KAK OJAHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDHI.
3amaya y4yeOHOTO MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHUYECKUX
3HAHUNA — BaXKHEUIMX (haKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TOJIOKECHHM,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TP HW3YYCHUU BEIIECTB U
XUMUYECKUX PEaAKIui, B GOPMUPOBAHUH U PA3BUTHU MO3HABATEILHBIX YMECHUN U
WX TPUMEHEHUH B Y4eOHO-TIO3HABATEIIBHOM M y4eOHO-HCCIIeI0BaTEIbCKON



NEesATEeIbHOCTH, OCBOCHHMM TPaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HaYEHWE MPUOOPENH TaKHE MEJH, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHUSIM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUsI HA  CHCTEMaTHYECKOEe MpUOOIIEeHHE
0o0ydJaronmxcsi K CaMOCTOATEIHLHON MO3HABATEIbHON NIEATeTbHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yJarOIUMHUCS
OTIbITa PA3HOOOPA3HON MESATEIHHOCTH, TMO3HAHUS M CAaMOIIO3HAHMUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATEHOW W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUUA OOBACHATH U OLICHUBATh SIBJICHUS
OKPY’KAIOIIET0 MHpA, WCIOJIB3yS 3HAHUS WU ONBIT, MOJYYEHHBIC MPU W3YUCHUU
XUMUHU, TPUMEHATh WX MPU pPEIIeHHH MpoOJieM B TMOBCEIHEBHOW KHU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOMIMXCA TIyMaHUCTHYECKUX OTHOILCHUI,
MOHUMAHUSI TEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYECKU
1eJecO00pa3HOro TMOBeEeHUS B OBITY W TPYIOBOM JEATENbHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs M OKPYKAIOUIEH MPUPOIHON CPEIbl;

—pa3BUTHE MOTUBALMM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(duIisi M HAMPABICHHOCTH NajJbHEUIIEro
oOydeHwus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YUYEHUS XWMHH HAa YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIIIO).

COIAEPKXAHHE

8 KVIACC
IlepBoHaYabHbIC XUMMHYECKHE IIOHATHSA



[Ipeamer xumun. Posib XMMUM B U3HU YeTOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMHUH. YUHMCThIE BEUIECTBA U CMECH.
CriocoObI pa3faesieHust CMECEH.

ATOMBI W MOJIEKYJIBI. XHWMHYECKHE 31eMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTbie U COXKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHUTENbHas aTOMHas Macca.
OTHocHTeNbHAs MOJIEKYJIsIpHAas Macca. MaccoBast A0 XMMUYECKOrO AJIEMEHTA B
COEIMHEHHH.

KonuuectBo BemectBa. Mosb. ModsipHas Macca. B3auMocBs3b KOJIM4eCTBa,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COECTUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKas Peaklus U €€ NPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BELIECTB. Xumuyeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKIUil (CoeAMHEHUS, pa3JIOKEHUS, 3aMeIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBMiiaMyd pabOThl B 1a00paToOpuu U
npuéMaMu oOpalieHus ¢ JIabopaTOpHBIM 00OPYIOBaHHEM, U3YyUEHHE U OMHCAHUE
bu3nUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (IMJIaBjeHUE BOCKA, TasHUE JIbJla, PAacCTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCALMS BOJbI) M XMUMHUYECKUX (FOPEHUE CBEYM, NPOKAIWBAHHE
METHOU TTPOBOJIOKHU, B3aUMOJICHCTBHE MeNa C KUCIOTOM) SBJICHUI, HAOMI0ICHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHMSI XMMHUYECKUX PpEaKLMil (pa3iioKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJISHCTBHUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3JesieHHs CMEeceil: C MOMOINbI0 MarHuTa, (UIbTPOBAaHUE,
BbIMIApMBaHUE, AUCTULIALUSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH IMOBAPEHHOMN
coiid, HaOJIOJEHWE W  ONUCAHHUE  pEe3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacCChl, CO3/JaHHE MOJIEJe MOJIEKYJ
(IrapocTepKHEBbIX ).

BakHeiuue npeacTaBUTe] M HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aneMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoaa B mpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenune xucinopoaa. CrnocoObl
MOJlyueHHUs KUCJIOpoJa B JiabopaTOpuM H  MpOMbIIUIeHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpOIHAs MOIU(UKALIMS KUCIOPOIA.

TennoBoit 3¢ (deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOmIMBO: yroiab M MeTaH. 3arps3HeHue
BO3]lyXa, YCWJIEHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonmopon — nsnemeHT M mpoctoe BemecTtBo. Haxoxaenuwe Bomopona B
npupoae, GU3MYECKUEe M XUMHUYECKHUE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxydeHust. KucnoTsl u comnu.

Momnsipablii 00bEM Ta30B. Pac4€Thl 110 XUMUUYECKUM YPAaBHEHUSIM.

dusnueckue CBOMCTBA BOAbl. Boma kak pacrBoputenb. PacTBOpBL.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Poisib pacTBOpOB B mpupoje U B KHU3HU 4enoBeka. KpyroBopot BOAbI B IpUpOAE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarus neopranmuecknx coemuHeHuid. Oxcuapl. Kmaccudukanus
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIE, KHCIOTHBIE, aMmQOTepHbIE) U
HecosieoOpaszytone. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenue okcuaos.

OcnoBanusa. Kraccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBaHuii. du3znveckue U XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[lony4ueHnue KHUCIOT.

Conu. Homenknatypa coisieil. @u3ndeckue u XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTnuecKkas CBs3b MEXK/y KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECICHUE CONEPKaHUs KUCIOPOAa B BO3AYyX€, MOJIyUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBONCTB KHUCJIOpOJa, HaOII0AeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MMoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OTIMCaHUE WX CBOMCTB, IMOJydYeHHE, COOWMpaHUE, PACIIO3HABAHHE W W3YUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW pPACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OMPEICIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJECHUCTBUE BOABI C METAIIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHUJIEOMATEpPHAJIOB),
UCCJIeIOBAHUE O0pa3lOB HEOPTraHMYECKUX BELIECTB Pa3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3auMozeiicTBus okcupa menu (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C METaUIaMHM, PEaKIUNd HEUTPpAIU3AlMU, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBaHHMI, BBITECHEHHE OJHOI0 METAJla JIPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne Kiacchl HEOPraHUYECKHUX
COEAUHEHUI.



IHepuoauueckuit 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMU

[TepBble TOTMBITKM KIACCU(DUKAIIUN XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCHUBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
U. Menneneesa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAas  (HOpMBbI
[Iepronnueckoii cucrembl xumuueckux 3emMeHToB 1. . Menneneesa. [lepuoast
u rpynmbl. Ou3nyeckui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M30Tonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckonn cucremsl [l. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHuIo B [lepunoanueckoi cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJhnyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB I10 TPyNIIaM U NEPUOTAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB U1 pa3BUTUA Haykh W mnpaktuku. [[. 1. MenneneeB — y4y€HbId U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJISIpHAss W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENIbHBIC  PEAKIIMH.
[Iponecchbl OKMCIEHN U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4deHHe oO0pa3loB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIbBITOB,
WUIKOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUIUN
(ropenue, peakliuy pa3oKeHUs], COSTUHEHU).

Mesicnpeomemmnule ceazu

Peanuzanusi MeXOpeIMETHBIX CBSI3€M MpPU W3YUYEHHM XMMHM B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HKCIOJIb30BaHHE KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOMIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OOmue ecTeCTBeHHO--HAyUHbIE TIOHATHSI: HAYYHBIN (paKT, TUIOTE3a, TEOPHs,
3aKOH, aHallM3, CHHTE3, KiaccuuKaius, TEPUOJUIHOCTh, HAOJIOJCHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®usnka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,



00BEM, arperaTHo€ COCTOSIHUE BEILECTBA, ra3, (pU3NUYECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHMS], KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOIBI,
M0JIE3HBIE UCKOIAeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peakuus

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajusl, KalbLUsi U HX
COEIMHEHUII B COOTBETCTBUM C IIOJIOKEHHEM 3JeMEeHTOB B Ilepuoauueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUAbl XUMHYECKOW CBSI3U. THIBI KPUCTATTMUECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKON CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEUIECTB. XMMHUUYECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCA K PA3NIMYHBIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHU, FTeHETUYECKasl CBA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX PEAKIHA 10 Pa3IUYHBbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEHEN OKMCICHHUS XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKINH, TEPMOXHUMHUECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsiTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [IOHATHE O TOMOr€HHBIX M I'E€TEPOTrEeHHBIX
peakuusx. [lonstue o karanuze. [loHaTue 0 XUMHUYECKOM paBHOBECHH. DaKTOPBHI,
BIMSIONINE Ha CKOPOCTh XUMHUYECKOW pEAKIMH U TMOJIO)KEHHE XUMUYECKOTO

paBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peaKIuu. CocraBieHue  ypaBHEHHIA

OKHUCJIUTENIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJIB30BAaHMEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KatnoHbl, aHMOHBI. MeXaHU3M AMCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUIAMU
xuMHueckoil cBs3u. Crenens qucconnannu. CuibHbIE U C1a0bIe 3JIEKTPOIIUTHI.

Peakuyu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAalEHHbIE HOHHBIE YypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMH U coled B CBETe TNPEACTABICHUNH 00 DIEKTPOIUTHUECKON
nucconuanuu. KayectBeHHble peakuuu Ha HOHBL. [IoHATHE O THApOIU3E CONEH.

Xumuueckuit IKcnepumenm:



O3HAKOMJIEHUE C MOJEISMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura u anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEJOBAaHUE 3aBUCUMOCTUA CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JCUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIECNOBAHHUE DJICKTPOIPOBOTHOCTH
pacTBOpPOB BEUIECTB, IpOLECCAa THUCCOLMALMU KHCIOT, MIEIOYEed U COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKU  TPOTEKAHMs]  peakuuMid  HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIIEICHHUE Tas3a, oO0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakuH pasyIoKEHHs, COEUHEHUS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pPEAaKIMd Ha HWOHBI, pEUICHUE
DKCHEPUMEHTAJIBHBIX 33/1a4.

HeMeTa/nibl U X COeIMHEHUS

OOmast xapaktepuctuka TaloreHoB. (OCOOCHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJEHCTBUE C METalJlaMd, HEMeTallaMHy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMHUYECKHUE CBOICTBA, MOJyueHHE, nmpuMmeHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BakHeWIne XJIOpUIbl U KX
Hax0>JICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CtpoeHue u (HU3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCHIBI CEpbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHJOB.
Cepnass kucinora, (QuaMyeckue W XUMHUYECKHME CBOiicTBa (0oOmIMe Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuyeckne). XHWMHUYECKHE pPEaKIuu,
JeXalnue B OCHOBE MPOMBIINUICHHOTO CHOCO0a MOMYYEHUS CEPHOW KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEAKLIMS Ha
cynbbar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUN B MpUpPOAEC. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH cpeibl COCNUHEHHMSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OObmast xapaktepucTuka 3aeMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
bu3nyeckue U XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
bu3nYecKre 1 XUMUIECKHUE CBOWMCTBA, MOMyueHne u npuMenenne. Colin aMMOHHSI,
X (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHeHHEe. KauecTBeHHas peakmus Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKUE U XHUMHYCCKUE
CBOMCTBa (OOIIME KaK MPEACTaBUTENS Kjacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHWE HUTPATOB M COJIEM aAMMOHMS B KayeCTBE MMHEPAIBbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKAIOUIe cpebl COEAMHEHUAMH a30Ta



(KUCTIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOA0EMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, GU3NUECKHEe M XUMHYECKHE CBOWCTRA.
Oxkcup docdopa (V) u dochopHas kuciora, puzndeckue 1 XUuMUUECKUE CBOMCTRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPEHUIA.

OOmast xapaktepucTuka 31eMeHToB [VA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YIJIepojA,  aUIOTPOIHBIE
MOAM(UKALIUKM, PACHPOCTPaHEHUE B MpuUpojae, (U3UUYECKUE U XUMHUYECKHUE
cBoricTtBa. Ancopouusa. Kpyrosopot yraepona B mpuponae. OKCUbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JEWCTBUE HA IKUBBIE OPraHU3MBI,
MOJlyYeHUE W MPUMEHEHHE. DKOJOTMYeCKHue MpPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rno0anbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
b dexT. YronbHas KucaoTa U €€ coiu, ux (U3MYeCKue U XMMHYECKUE CBOICTBA,
nojgyuyeHue W npuMmeHenue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHaUaIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTHJIeH, TaHOJI, TJIMLEPUH, YKCYyCHAasl KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HePTD),
OPOAYKTHl UX TepepadboTku (O€H3WH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BELIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiid B KM3HM 4elloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOMCTBA, TMOJIy4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcuae kpemuust (IV) u kpemuueBoil kuciore. CUIMKAThI, UX UCIOJb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHeililline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, TIEeMEHT, O0eToH, kene300eToH. [IpobGnaembr 6€30macHOr0 MCIOIBb30BAHUS
CTPOUTENIbHBIX MaTEPUAJIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBITHI, OTpa)karolre (QU3NUECKHe M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M WX COCAMHEHUU (BO3MOXKHO HCIOJB30BaHHUE BUIECOMATEPHAIIOB),
O3HAKOMJIEHWE ¢ o0pa3naMud XJOpPUAOB (TajJoreHuJ0B), O3HAKOMJIEHHE C
oOpasmamMu  cepbl M €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEpHAIOB), HaOIIOICHNE TIpoliecca OOYyTIMBaHUs caxapa IMoJ JEHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YeHHE XHUMHYECKHX CBOMCTB
pa30aBICHHOI CEpHOI KUCIOTHI, MPOBEACHNE KAUECTBEHHON peaKIK Ha Cyib(ar-
MOH M HaOJIOJIeHHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MYECKUMHU
cBoMcTBaMH a3oTa, (ochopa M HX COCAMHEHHN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), 00pa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTyUYeHUE,



coOupaHue, paclo3HaBaHME€ U H3YUYEHHE CBOWCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocdaT-uOH U U3yUdEHHE NPU3HAKOB
UX MPOTEKAHHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIBIO
(BO3MOXXHO  HCIIOJB30BAHHE  BUJAEOMATEPHUAJIOB), U3y4YECHHE  MOJENEN
KPUCTAIUTMUECKUX pPEMIETOK anMasa, rpaduta, ¢yisiepeHa, O3HAKOMJICHHE C
IPOLECCOM aACcOpOLUU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOrasa, MOJIy4yeHHe, COOMpaHHe, pacliO3HABaHUE U U3YUYEHHE
CBOICTB YTJIEKUCIIOIO Ta3a, MPOBEIACHHE KaYECTBEHHBIX pEakiuil Ha KapOOHAT U
CWIMKAT-UOHBl W M3YYEHHE MPU3HAKOB HUX MPOTEKAaHUsA, O3HAKOMIIEHUE C
OPOAYKUMEH CUJIMKATHOM MPOMBIILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaIbl U UX COCTHHECHUS.

MeTtasiibl U MX COeAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nonoxenus B Ilepmogmyeckon cucremMe xumudeckux odaeMmeHTtoB JI. M.
MengeneeBa u crpoenuss atoMoB. CTpoeHHE MeTauloB. Meraumdeckas CBsi3b U
METAJUIAYECKasl  KPUCTAUIMYECKAass  peIETKA.  ODJEKTPOXUMHUYECKUU Pl
HanpspKeHU MeTauioB. @U3ndeckre U XMMHUYECKHUE CBOMCTBa MeTaioB. OOmue
crocoObl mony4deHuss MeTamwioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIE
crocoObl 3ammThl UX OT Koppo3uu. CruiaBbl (CTasb, YYTyH, JIOPATIOMUHUU,
OpoH3a) ¥ X MPUMEHEHHE B ObITY W MPOMBIIIIICHHOCTH.

[I{enounble MeTayIbL: NONIOkeHUe B [leproandeckon cucreMe XMMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCuasl U
TUAPOKCHIIBI HAaTpusi W Kanusa. IIpuMeHeHue IIeNOYHbIX METAUIOB M HX
COE€IMHEHUMN.

[Ileno4yHO3EMENBHBIE METAUIBI MarHMd M KaJIbLMW: IIOJIOKEHUE B
[lepnognueckon cucreme xumuudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJeHUe B npupozae. Pu3ndecKkue 1 XUMUYECKUE CBOMCTBA MarHUs
U KanblMsg. Baxkneilmme coenuHeHUs Kanblus (OKCUZA, THUIAPOKCH[, COJIH).
JXécTkocTb BOJBI U CIOCOOBI €€ yCTPAaHEHMUS.

AnroMuHMIL: TIoJI0keHKE B [leproanyeckoil cucteMe XMMUYECKUX 2JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxOKIeHHE B mnpupone. dusznueckue u
XUMHYECKHE CBOICTBa amoMUHUSA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHAA
QIIFOMUHUS.

Kenezo: nonoxxenue B llepruoauyeckon cucreMe XMMUYECKUX 31eMEHTOB /1.
N. MenneneeBa, CTpoe€HHE aroMa, HaxoxzaeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA kene3a. OKCUIbI, THIPOKCU bl U con xenesa (1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C o00pa3lamMM METauIoB U CIUIABOB, HMX (PU3UUECKUMHU
CBOMCTBaMM, M3y4YE€HHE PE3YJbTATOB KOPPO3UH  METALIOB  (BO3MOYKHO



UCTIONIb30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHIA
KaabllUsl W HATpUs C BOJOW (BO3MOXKHO HCIOJIb30BaHHE BHICOMATEPUATIOB),
WCCIICJIOBAaHUE CBOMCTB KECTKOW BOJBI, MPOIIECCa TOPEHUS Kelle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAHHWE  BUICOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha WMOHBI: MArHWs, KaJIbIIHs, aJlOMUHHUS, IUHKA, Kene3a
(IT) u xxenesza (I11), meau (1), HabnroAeHNE U OMKMCaHKE MIPOIIECCOB OKPAITUBAHUS
IUTAMEHH WOHAMM HATpWsl, Kalusd W Kanblusl (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBAaHIE aM(OTEPHBIX CBOMCTB T'HJIPOKCHIA ATIOMUHUS
¥ THAPOKCHUIA IWHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BaxxHeunrme
METaJUTBI M IX COCTMHCHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemiectBa W marepualibl B TIOBCETHEBHOHM KH3HU YelnoBeka. bezomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momMoris mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XVWMHYECKOE 3arpsi3HEHUE OKpY’Kalollel cpeapl (mpeaenbHas JOMycTUMast
KOHIIeHTpaIrus Bemiects, aanee — [1JIK). Ponb Xxumum B pemeHnu 3KOJIOTHIECKIX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEpPHBIE
MaTepuabl).

Mesicnpeomemmuwle céasu

Peanuzamus MeXnpeaMeTHBIX CBS3€H MPU M3yYCHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHATUH, TaK ¥ TIOHITHH, SIBISIONUXCS CUCTEMHBIMH JIJISI OTACTHHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

duszuka: Marepus, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYCCKUI 3apsiji, MPOBOTHUKH,
MOJIyIIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBa, ra3, pacTBOpP, pACTBOPUMOCTD, KpUCTAIIIMYECKAS
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAWHUIIBI W3MEPEHUSI, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUCTEMa, MUHEPATHHBIC
yAOOpEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOIBI,
TIOJIC3HBIE HCKOTIaeMbIe, TOTLITUBO, BOJIHBIC PECYpCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHMsl JOCTUTAIOTCS B XOie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMTATEIbHON ACSATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNHCKUMU
COLIMOKYJIBTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMHM, IPUHATBIMU B
oOliecTBe MpaBUiIaMM M HOPMaMmMM MOBEIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATM3ALNN O0YYarOIIUXCSL.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOW IIO3UTHUBHBIX LICHHOCTHBIX OPHEHTALMM H
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoTH4ecKoro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHS 3HAYEHUS XUMHYECKOM HAyKU B JKU3HU
COBPEMEHHOro OOIIeCTBa, CIIOCOOHOCTH BIAJAETh JOCTOBEPHOM HMH(poOpManuen o
IIEPENOBBIX JOCTHIKEHMSX M OTKPBITUSAX MHMPOBOM M OTCYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2)rpa;kIaHCKOro BOCIIMTAHUSA:

IIPEACTABICHAS O COLMAIBHBIX HOpPMax M IIpaBUjaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOM,  Y4eOHO-MCCIEN0BAaTENbCKOW, TBOPYECKOM M JPYrux  BHUAAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIBbHOCTU IpU
BBIMIOJTHEHUH Y4E€OHBIX, TO3HABATEIbHBIX 3a7a4, BBIMNOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B IIpOLIECCE OTOM Y4eOHON JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TIOBEJCHHE M IIOCTyIIKM CBOMX TOBApHILEW C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

3)EHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKHE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAyKH M COCTABIISIOLINE
OCHOBY ISl IOHUMaHUS CYIIHOCTUM HAy4YHON KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA IPUPOJBI, B3aWMOCBA3SX YEJIIOBEKA C
IIPUPOJHON CPENOH, O POJIM XMMHUH B ITIO3HAHUH 3THUX 3aKOHOMEPHOCTEH;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IO
XMUMHH, HEOOXOOuMble 1Ji1 OOBSCHEHUS HAOIIOAAeMbIX IPOLIECCOB M SIBICHUH,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYHNHBIMH TEXHHUUYECKUMU CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 U TMO3HAaHHWIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMO0OOpa30BaHUIO, MPOEKTHOM U HCCIENOBATEIbCKON
NEesATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHS OOy4yeHUs B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJIBTYPHI 310POBbSI:

OCO3HAHME ILIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOTOIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOMMMOCTH COOJIONEHUS TPaBUI OE30MacHOCTH TMPU OOpamieHuu ¢
XUMHYECKUMHU BEIIECTBAMH B OBITY U peaNbHOMN KU3HHU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAy W pe3yibTaTaMm TPYAOBOW JEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE MPUMEHEHUS TMPEAMETHbIX 3HAaHWW MO XHWMHHU, OCO3HAHHBIA BBIOOP
WHIMBHUAYAIbHON TPACKTOPUU MPOIOJKEHHS 00pa30BaHUsl ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHo! npodecCuoHaIbHOM AESTENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJaTUPOBATHCS B MPO(ECCUOHAIBHOI cpeie;

6)3K0/10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIIEHHE K NPUPOJAE KaK HCTOYHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIEeCTBOBaHUs, IOHUMAaHUE EHHOCTU 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKOMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHHUS
paBHJI O€30MAaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYAIIHSIX,
YIPOXKAKOIIMNX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4aeMble MPU U3YYEHUH XUMHUHU, IS
pelmeHns 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJHON CPEIOH, IS MOBBIIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHSA TJ00AIbHOIO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX peHIeHHs MOCPEACTBOM METOAO0B XHMMHUH,
DKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaIMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE JUIS
dbopMHpOBaHUS MHUPOBO33PEHUS OOILEHAYyYHbIE TOHSATUS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUW M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NeUCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIIECTBICHUIO Y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble Jornyeckue 1ecTBus:

YMEHHSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICT XUMHUYECKHX MOHATUHA (BBIACIATh UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJEIbHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKANNKA XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh TMPUIMHHO-CIIECACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3YUCHUS,
CTPOUTD JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 10 aHAJIOTUHN),
JIeJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSTh B TNPOIECCEe MO3HAHHUS TMOHATUSA (TIPEAMETHBIE H
METanpeIMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIETU, UCTIOIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3J€MEHTAa), XUMUYecKas QopMylna U ypaBHEHUE
XUMHUYECKON peaKIuu — MpU PEIIeHUH Y4eOHO-IT03HABATENbHbIX 33/a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEICTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIUM,
BBISIBJISAITH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBA3M U
MIPOTUBOPEYHS B U3yUaEeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarejbcKke 1eMCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBHI i (DOPMUPOBAHUS THUIIOTE3BI TIO
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE ONbITa IO IJIAHWUPOBAHUIO, OpPraHU3ALMU W TPOBEICHHUIO
YYCHHYECKMX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MIPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIupoBaTh 00OOLIEHUS U
BBIBO/IbI 110 Pe3ybTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABISITH OTUET
0 MpO/ieJIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH WHGOOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOTyIaeMyt0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJISIpHAs ~JUTEepaTypa XUMHUYECKOIO COJEpX aHUs, CIpPABOYHBIC
nocobusi, pecypcsl NHTepHETa), KPUTUYECKU OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSITh Pa3IuYHbIC METOJIBl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 OMPENCAEHHOTO THUIIA, TPHUOOPETEHHUE OMBITA B
00JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpPOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITENIEHO BBIOMpAaTh ONTUMATIBHYIO (OopMy MpeAcTaBiICHUS HHPOPMAIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECJIOXKHBIMU CXeMaMH, JharpaMMmamu,
Ipyrumu opmamu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOH U
UCCJIeI0BATENHCKON AEATENBHOCTH MH(DOPMALMIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOUIEH MPUPOAHOMN
Cpenbl.

KoMMyHMKAaTHBHBbIE YHMBeEPCAJbHbIE Y4eOHbIe NeiCTBUS:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJe Jauajora W (WIM) JIHUCKYCCHUH) TIO
CylecTBy  oOcyxmaemoil  Tembl, (OpPMYyJIHPOBATH CBOM  MPEAJIOKEHUS
OTHOCUTETHLHO BBIMTOJTHEHUS IPEJIOKEHHON 3a/1a4H;

YMEHUS  TPEICTaBIATh  TOJYyYCHHBIE  PEe3yJbTaThl  IMO3HABATEIHLHOUN
NEeATEIbHOCTM B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MPe3eHTAIUIO
PEe3yJIbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOT0 SKCIEPUMEHTa (J1a00paTOPHOIO OIbITA,
n1abopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENIbHOM M MCCIEOBATEIbCKOM  JACSATENIbHOCTH  NpPU  pPELICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE Yyué€Ta OOIIMX HHTEPECOB M COTrJIaCOBAHUS
no3uuuid (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCWCTBHI, OIpenecHUe KpPUTEpPUEB IO OICHKE KauecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHble y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENesITh LU JeATeNbHOCTH, MIaHUPOBATh,
OCYIIECTBISATh, KOHTPOIMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosee 3pPEeKTUBHbBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENFHBIX 3a7a4, CaMOCTOSITEIbHO COCTABJISITh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUAM IIPU  BBINOJHEHUU 33JaHUA C Y4ETOM
MOJIYYEHUsS] HOBBIX 3HAHUU 00 U3y4yaeMbIX OOBEKTaX — BEUIECTBAX M PEaKLHUsX,
OILICHUBATh COOTBETCTBHUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW IIENH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPe3yJNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJICp)KaHMs, YCTaHOBJIEHHOTO JaHHOW (QeaepasibHOM pabodeil mporpaMMon,
BBIICJISIFOT: OCBOCHHBIC OOYYAIOMMMHUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmacth «XUMHS», BUIBI
JNEATENbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YIYCOHBIX M HOBBIX CUTYAIlUsX.

K koHIy oOyueHus B 8 Kkjacce npeMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHH: aTOM, MOJIEKYJIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO AJIEMEHTa B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMUMHYECKasi pPEaKIus, KiacCu(UKaIus pEeakiuid: peakiuu
COCAUHEHHUs], PEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
oOMeHa, PK30- U SHJIOTEPMHUECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTaNb, PAJANYC
aTOMa, XMMHYECKasi CBSI3b, MOJISIPHAS M HEMOJSIPHAs KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, UOH, KATUOH, aHWOH, PAacTBOpP, MAaccoOBas JOJS BELIECTBA
(mponeHTHasE KOHLEHTpAaI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHITUH H
MIPUMEHATH ITU MOHITUA PU OMUCAHUU BEIIECTB U UX MIPEBPALLCHUN;

e HCIOJBh30BaTh XHWMHUYECKYIH) CHUMBOJHKY JUISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

e ONpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKWUCIEHUS  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COCIMHEHHU IO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cmbichn Ilepuognueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT UX MOJoXxeHus B llepromnueckoin cucreme,
3aKOHOB COXPAaHEHWs MAcChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHa ABOTraapo;

e ONUCBHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonuueckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pPAa3JIM4yaTh TMOHATHS «TJIABHAS
noarpynna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuie «llepuoanueckass cucremMa XxuMuueckux osiementoB . .
MeHnpeneeBay € YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCIIO dJIEKTPOHOB
U paCTIPEIICHIE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DHUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peaKkiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIIMU
BEILIECTB, M0 TETIOBOMY (D (eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXkKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

MIPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpalllCHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO 3JeMEHTa 10 ¢opmyJe
COEIMHEHMSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUThH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSATH OCHOBHBIC OINEPAIMH MBICTUTEIBHON JEATeTLHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IICHHME, CHCTeMAaTH3aIuio, KiIacCU(PHUKaIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIMil, eCTEeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  IpaBWjaM  MOJb30BAaHUS ~ XUMHUYECKOM  mocyaod
7ab0paTOpHBIM  000PYJIOBAaHMEM, a TaKXe IMpaBuUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMU IO BBIMOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOpOJAa ¥ KHUCJIOPOAA), MPHUTOTOBJICHHIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh U MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIIOYEH W KUCIOT C MTOMOIIBIO HHIUKATOPOB
(makmyc, henondTanenH, METUIIOPAHK U APYTHE).

K xonIy 00ydeHus B 9 Kjacce mpeIMETHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKHX TMOHSATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, NPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIGHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusl, XUMUYECKasl CBA3b, TEIJIOBOU 3P deKT
peakuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJMTHYECKAsT TUCCOIMAIMS, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHWE W  BOCCTaHOBJICHHUE,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMUYECKasi CBs3b (KOBaJEHTHAs, MOHHA,
METaJIJIMYECcKasi), KPUCTAJUIMYECKas pEIIETKa, KOppO3usi METaJlJIOB,
CIUIaBbl, CKOPOCTb XWUMHYECKOM pEAaKUUH, MPEAEIbHO JIOIYyCTUMAs
xoHuenTpauus I1/IK Bemecrna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYECKHX IOHATHA H
IIPUMEHSATB 3TH MOHSATHS IIPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIOJb30BaTh XHMMUYECKYI0 CHUMBOJIMKY JUISI COCTaBJI€HHsS (opMyll
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKLINM;

ONIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCAUHEHUAX PpA3JIMYHOIO COCTaBa, IPUHAJICKHOCTb BEIIECTB K
ONnpeAeNEHHOMY KJIacCy COEIMHEHUH 1o (opMysaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEMHEHUSX, 3aps/l MOHA M0 XUMHYECKON (popmysie, XapakTep Cpelsl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAIUIMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMmbica [lepuommueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHUX 3JEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», manele u  OosbliMe NEPUONBI, COOTHOCHUTH
0003Ha4YEeHMs, KOTOpPbIE MMEIOTCS B NEPUOAMYECKON Tabiuue, ¢
YUCJIIOBBIMM  XapaKTEPUCTUKAMHM  CTPOCHMS  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB H 3apsii sapa, oOIee YUCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWCTB JJIEMEHTOB M MX COCIMHECHUI B
Ipeesiax MaJblX IEPUOJ0B U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIAy U COCTaBy YYACTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTENEHEW OKUCIIECHUS
XMUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUYECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHHM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKIIU;

COCTABJISITh YPAaBHEHHUs JJIEKTPOJUTUYECKOM JUCCOLMALUUA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCa 3TUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO 3JeMEHTa 10 ¢opmyJe
COEIMHEHMSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOmoaTh  MpaBWia  IMOJB30BAaHMUS ~ XHUMHYECKOM  TOCYIOM |
7a00paTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMU IO BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJYYEHUIO H COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa 1 YTIAECKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATh OMBITHBIM IMYTEM XJIOPHUA-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cuwiMkar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTAHMYECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OINEpAlMK MBICIUTEIBHON JEATeIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMATU3aINI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€H — MJisi WM3Y4Y€HHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIC METOAbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBO yacon
Ne HaumeHoBaHue pa3ieioB U JyeKTpoHHbIe (LM poBbIE)
KontpoJabHbie [MpakTH4eckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nes 1.1lepeoHayanbHble XUMHYECKHE NOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MPAKTUYECKOU ESATENBHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtecTtBa 1 XUMHUeECKHE 15 1 0 bubmuoreka [JOK
peakuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2.BaxHeiilme npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
1 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmumorexa [IOK
00 okcHumax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonsitue o kucinorax 2 0 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837c
)3 Bopa. PactBopsl. [Tonsitue 00 5 1 1 bubmuoreka [JOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
94 OCHOBHBIE KJIACChI 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 30

Paznen 3.11epnonnyeckuii 3axon u [lepuoguveckasi cucremMa xumudeckux 3jaemMeHToB /. U. MenneneeBa. CTpoeHne aToMoB.
XuMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




[Tepuoanueckuii 3aKOH U

11 [Tepuonnueckas cucrema 7 bubmuoreka [JOK
XHMHYECKHX dj1eMeHToB /I, M. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CTpoeHue aToma
XHUMHU4YecKas CBA3b.

3.2 OKHCIUTEIBRHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBHBIE PEAKITUU
bubmuoreka [JOK
Hroro no paspery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne ii/mm P Konrpoabnbsie IIpakTHueckue (mipp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1.BemecTBO 1 XUMHYECKHE PeaKIUN
11 [ToBTOpenue u yriybaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS AUCCOLUALIMS. g 1 1 bubmmoreka [JOK
) XUMHUYECKUE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3zgen 2.HeMeTa/JILI U UX COeANHEHUS
21 OO01mas XapakTepuCcTHKa XUMUYIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa [OK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 10K
noInoTeKa
2.3 371eMeHTOB VA- . Asort, pocho 7 0 1
FIEMEHTOB rPyTHE! T, pocop i ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XapakTepuCcTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon n 8 1 2 Bubmmorexa LIOK
) . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEeAMHEHUS
Hroro no pazneny 25




Pa3zgen 3.MeTaJIbl M X COCAUHECHUSA

bu6mmoreka [IOK
1 I 4
3 Obmpae cBofiCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Wroro no pazneny 20
Paznen 4. Xumus u oKpyskamomas cpeiaa
4.1 BermmectBa 1 MaTepualisl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorera [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




ITIOYPOYHOE INIAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poias XuMu# B 5KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemiecTa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IT 1 0 0

OHSITHE O METOJIaX IMO3HAHUS B XUMHUH https://m.cdsoo.r/f0d227c
[Tpaktuueckas padora Ne 1 «IIpaBuna paboTsl
3 B JJ1a0OpaTOopuu 1 MIPUEMBI OOpAILIEHUS C 1 0 1 bubmorexa HOK
patop P patl https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)»

4 Yucrele BemecTBa 1 cMecu. CriocoObl | 0 0 bubmmoreka [JOK
pazaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMecelt (Ha mpuUMepe OYMCTKU MOBAPEHHOM 1 0 1 bubmmorexa [TOK

pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBI H MOJICKY TR https://m.edsoo.ru/ff0d2a6c¢

7 XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) | 0 0 bubnuoreka [JOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 I1 1 0 0

POCTRIC 1 CAOHHLIC BEILECTRA https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK

9 A - 1 0 0

TOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 1 0 0 bubnmoreka [JOK




Xumnueckas popmyiia. BaneHTHOCTh aTOMOB
XMMHUYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHoOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast o XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COCINHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Mosnb. MossipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycrnoBus MPOTEKaHUS bubmmoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MacChl BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnienus KoaM4uecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPABHEHHSAM XMMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuss XuMU4eCKUX peakiui
18 (coe I/IHq;HI/ISIH A3JI0KCHHS 3a1\14)e ;{I/m bubmmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponsHas padora Nel mo reme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHE PEAKLIMI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kucnopon — sneMeHT u IpocToe BEIIECTBO bubmorexa HOK
poA P - ' https://m.edsoo.ru/ff0d448e
O3oH
22 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK




KHCII0poJia (peakluy OKUCIIEHUS, TOPEHHUE).
[TonsTHE 00 OKCHIIAX

https://m.edsoo.ru/ff0d4614

Crioco0bI 1oTyueHus KHCI0poaa B

bu6mmoreka [JOK

23 0 .
H1abOPATOPHH 1 HPOMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOIN peaKInu,
24 MMOHATHE O TEPMOXUMHUYCCKOM YPaBHECHHUH bubmorexa HOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHIX PEAKITHIX
Tommso (HepTh, Yroab U METAH).
25 3ar ﬂzHe}EHeq];o:«; yxa CITIOCOOBI zzro bubmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBpAICHUS
[IpakTuueckas padora Ne 3 o teme
26 «ITomyyeHnue U coOupaHue KHCIOpoaa bubmorexa [IOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €r0 CBONCTBY»
7 Boxopon — a5eMeHT U IIPOCTOE BELECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 ®du3nvecKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITo € 0 KHCJIOTaxX H CO.
FUITHE O KHCIOTax 1 COIIX https://m.edsoo.ru/ff0d50d2
30 CrniocoOblI nosty4eHust BOAOpoa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «ITomyuenne 1 coOupanue BOAOpoIa bubmorexa [IOK
y . p AOPOAa, https://m.edsoo.ru/ff0d4£42
W3Y4YEHHUE €r0 CBONCTBY»
. bubnmoreka [JOK
32 Mo i1 00bEM ra30B. 3akoH ABoraapo
/VIPHDI OOBEM 14308 H ABOTAIP https://m.edsoo.ru/ff0d542¢
33 Brrancnenust 00bEMa, KOTMYECTBA BEIIECTBA bubnmoreka [JOK




ra3a 1o ero u3BeCTHOMY KOJIHYECTBY
BEIIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO

bu6mmoreka [JOK

34 eak a OCHOBE 3aKOHAa 00bE
peakiuin Hv HOB i DEMIBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DU3NYECKUEe U XUMUUYECKUE CBOMCTBA BOIbI bubmorexa [TOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE 1
37 Helfacm epHHBIe paCTBo bl MaTCOBa;{ oJIst bubmmorexa [IOK
III p pPI- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «ITpuroroBneHue pacTBOPOB ¢ ONPEACIEHHON bubmmorexa [IOK
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBAY»
39 KonTtponpHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIacCu(UKaIs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHsI: COCTaB, KJIaccu(UKAIIHs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHUYECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0dfee2




bubmuoreka [JOK

45 [TonyyeHnue u XUMHUYECKUE CBOMCTBA KUCIIOT
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI bubmmoreka [JOK
MOJTYy4YEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
43 I'enernueckas cBsi3p MEKy KJIaccamu bubnnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01IeHre U crucTeMaTu3alus 3HaHuH
= H https://m.edsoo.ru/00ad9cb2
KonTtponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9¢ela
COETMHEHU I
[TepBble MOMBITKU KJIaCCU(PUKALTUU
bu6mmoreka [IOK
51 XUMHYECKUX 3J1eMeHTOB. [loHsiTHE O Tpymnmax
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
ITepuonnueckuit 3axoH u Ilepuoanueckas
bubmuoreka [JOK
52 cHCcTeMa XuMHIecKux aneMeHToB Jl. H.
https://m.edsoo.ru/00adas52c
Menneneena
53 [lepuonapl, rpynibl, 1o, TIITBI bubmorexa [IOK
PHOZEL, TPYIIIBL TIOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YEK aTOMOB
N bu6mmoreka [IOK
55 aneMeHToB Ilepuonuueckoil cucremst /1. U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

bubmuoreka [JOK

56 ero noJyioxeHuto B [lepronnueckoit cucreme hitps://m.cdsoo.ru/00adag24
. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jiis
57 pa3BuTHs HayKku U npaktuku. 1. W. bubmumorexa [IOK
MenpeneeB — y4€HbIH, IIEAror U https://m.edsoo.ru/00ada96e
rpakiaHuH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnnorexa HOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honwast XuMHieckas cassb https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nossipHasi XuMHUY€ECKasi CBSI3b bubnmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XuMU4ecKasi CBSI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenexs okHCICHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN buGnnorexa LIOK
https://m.eds00.ru/00adb076
bubmuoreka [JOK
64 OKUCIUTENY U BOCCTAHOBUTEIIH
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubnmoreka [JOK
«Crtpoenne atoma. XUMHYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001eHne 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Peseprubiil ypok. O6001IeHIE U bubnnorexa [JOK
CHUCTEMAaTHU3alMS 3HAHU I https://m.edsoo.ru/00ad9cb2
68 Peseprubiil ypok. O6001eHNE 1 bubmuorexa [JOK




cUCTeMaTHU3anus 3HaHUU

https://m.edsoo.ru/ff0d61c6
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9 KIIACC
KosnyecTBO 4acos DJIeKTPOHHbIE
uudpoBbIe
Nenn/m  Tema ypoka Kontpoabnbie IIpakTuyeckue p
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 CI/I(?TeMI; XUMUYECKUX 3J1eM§HT(I)[B A n 1 0 0 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [OK
P P https://m.edsoo.ru/00adb6b6
MEepPUOJIOB
3 Kiaccudukanms 1 HOMEHKIaTypa | 0 0 bubmuorexa [JOK
HEOPTraHWYECKNX BENIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMHUYECKOI CBSI3U U THUIIBI | 0 0 bubmuoreka [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas pabora Nel o teme
5 «IloBTOpEHUE M yrinyOieHHEe 3HAHUH 1 1 0
OCHOBHBIX Pa3J/IeJIoB Kypca 8 Kiacca»
6 Knaccudukanmss XuMruuecKux peakifi 1mo | 0 0 bubmuorexa [JOK
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEaKIIHH.
7 [ToHsiTHE O TOMOTEHHBIX M TE€TEPOTr€HHBIX 1 0 0 bubmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaxkuusax
8 [ToHsITHE O XMMUYECKOM PABHOBECHH. 1 0 0 bubnmoreka [JOK




@akTOpBI, BIUAIOIIKUE HA CKOPOCTh
XMMHYECKON PEAKIIUU U TI0JI0KEHUE
XMMHYECKOTO PABHOBECUS

https://m.edsoo.ru/00adc28c

XUMHUYECKHUE CBOMCTBA, MOTyUCHHE,

9 OKuCIUTETbHO-BOCCTAHOBUTEIILHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 3IEKTPOTUTUYECKON AUCCOIUALIIH. bubnnorexa [HOK
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HNonnble ypaBHEHUS peaKkuid bubmorexa HOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KMUCIOT U OCHOBAHUM
12 B CBETE MPEJCTABICHUN 00 buGnnorexa LIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHUECKON JUCCOIHAITIHT
XuMUYECKHE CBOMCTBA COJIEHN B CBETE
13 MIPEACTABICHUI 00 AIEKTPOTUTHICCKOMN bubmorexa [IOK
https://m.edsoo.ru/00add8b2
JTUCCOTTHAITTT
14 [TonsiTe o runponuse conen buGnnorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmmoreka [JOK
15 O0001IeHrEe ¥ cucTeMaTH3alus 3HaHUI hitps://m.edsoo.rw/00addd1 2
16 [TpakTuueckas padborta Ne 1. «Pemienue bubmmoreka [JOK
SKCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonrtponsHast pabora Ne2 o teme
17 «INEKTPOIUTUYECKAS TUCCOUALIUS. bubmnorexa [IOK
https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIUH B PACTBOPAX)
18 OO6m1ast xapaKTepUCTHKA TajJOTeHOB. bubnnorexa [HOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. ComnsiHast KUCIIOTA, bubnmoreka [JOK

https://m.edsoo.ru/00ade104




IIPUMEHEHHE

[TpakTrueckas padota Ne 2 o Teme

20 «ITonmyueHue COMAHON KUCIIOThI, U3yYEHUE bubmmorexa [OK
B yu - 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Brruucnenus no ypaBHEHUSIM XUMHUYECKUX
21 €aKI[Wil, eCIX OOUH U3 PEarcHTOB JaH B bubmorexa LOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” O61as xapakTepucTrka 31eMeHToB VIA- bubmmoreka [JOK
IPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUN CEPBI.
23 Haxoxclz[eﬂne CEPEI Hq;é coenHHeI;mﬁ B bubmnorexa [IOK
p o https://m.edsoo.ru/00ade64a
npupoje. XuMUUYECKHE CBOMCTBA CEpPhI
24 CepoBojopon, cTpoeHue, hu3ndeckue u bubnnorexa [HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA,
. bubnmoreka [JOK
25 (bU3UYECKre U XMMUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIMH, JIeKAIUE B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOC00a MOTyYeHUS bubnmoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIllel Cpeibl COETUHEHUSIMU CEPBI
27 Brruucnenue maccoBoit 1011 BBIX0Aa bubnmoreka [JOK
MPOAYKTA peaKIuu https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa 3JIEMEHTOB V A-
73 rpymbl. A30T, paclipoCTpaHEHUE B bubnnorexa [JOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBONCTBA
29 AMMHaK, ero (GU3NIECKrUe U XUMUICCKHE bubmuorexa [JOK




CBOMCTBA, NIOJIy4YCHUE U IPUMECHEHHUE

https://m.edsoo.ru/00adf004

[TpakTrueckas padota Ne 3 o Teme

30 «ITonyuenne ammuaka, u3y4eHHUE €ro bubmmorexa [OK
. y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KucioTa, €€ pu3nueckue u bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS

1 B KaUeCTBE MUHEPAIbHBIX YAOOPEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
docdop. Oxeun dochopa (V) u pochopuas

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUCCKUE Bubmmorexa LIOK

o https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJTy4YeHUE
Hcnons3oBanue hocdaToB B KauecTBE
34 MHUHEPAIBHBIX YIOOpeHUil. 3arpsi3HeHne bubmorexa [IOK
P N YAO0P P https://m.edsoo.ru/00adfc20
MPUPOIHON cperpl hocharamu

15 Yraepon, pactipocTpaHEeHHE B IPUPOJIE, bubnnoreka [JOK
($bU3MYECKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcunsl yraepoaa, ux Gpusndeckue u

16 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE bubmmoreka [JOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)

" bubmmoreka [JOK
37 VYrosbpHas KUCIOTA U €€ CONun
https://m.edso00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
" bubmumoreka [IOK

38 [Tonydenue yriaekucsiaoro rasa.

" https://m.edsoo.ru/00ae027¢
KauecTtBenHas peakuus Ha KapOOHAT-HOH
39 [TepBoHayanbHbBIE TOHATHUS 00 bubnmoreka [JOK




OpraHWYECKUX BEHIECTBAX KaK O
COCTMHECHHSX YTIIepoIa

https://m.edsoo.ru/00ae054¢

40 Kpemuunii u ero coefuHeHUs buGnnorexa LIOK
P https://m.edso0.ru/00ac080a
[TpakTuyeckas padora Ne 5. Pemenue

A1 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmmoreka [JOK
«Baxneinie HeMeTaIbl U UX https://m.eds00.ru/00acObf2
COCMHEHHUS
KonrtponsHas padora Ne3 o reme

N bu6mmoreka [IOK
42 «BaxHeie HeMeTauIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHEHHUS
OO6mr1ast XxapaKTepUCTUKA XUMHUUECKHIX

43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubnnorexa [HOK
CBS3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYeCKre CBOMCTBA METAJLIIOB
XHUMUYECKUE CBOKMCTBA METAJIJIOB.

44 DIIEKTPOXUMHAYECKUHN PO HaOpsHKCHUN bubmorexa LOK

™ p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mmme crmocoOb! MOTYyYeHUST METAJIOB.

45 CmutaBbl. BerunciieHust o ypaBHEHUSAM bubnmoreka [JOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJIEPKUT MPUMECH

bubmuoreka [JOK

46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ac1278
bubmuorexa [JOK

47 IllenoynbIe METAIIIBI 1

https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK

48 Oxcunapl ¥ THIPOKCHUIBI HATPUSL U Kalus

https://m.edsoo.ru/00ae14b2




49 [IlenoyHO3EMENBHBIE METAIUIBI — KAJIbLUI U bubmuoreka [IOK
MarHuu https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHNS KaJIbIUI buGnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATH3ALUS 3HAHUI
bu6mmoreka [JOK
52 JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "KEcTKOCTL BOBI M METOJEI €€ bubmorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bubnuoreka IIOK
54 AmroMuHuH &
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [HOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
Bubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIBI U conn kene3a (I1) u bubmuoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATH3ALU 3HAHUI
[TpakTrueckas padota Ne 7. Pemenue
bu6mmoreka [IOK
59 AKCIEPUMEHTAIBHBIX 33724 M0 TEME
. https://m.edsoo.ru/00ac3de8
«Baxkneinme MeTaIbl 1 UX COEIUHEHUSD)
Brruucienust mo ypaBHEHUSIM XUMHYECKHUX
€aKIMii, eCJIM OJHMH U3 pearcHToB JaH B
P P bu6mmoreka [IOK
60 M30BITKE WIIN COJCPKUT IPUMECH.
. https://m.edsoo.ru/00ae1750
Brrunciaenust MaccoBO T0JIM BBIXO4A
MPOAYKTA PEaKINU
61 O06001IeHrEe ¥ cucTeEMaTH3alus 3HaHUI




6 KonrponsHast pabora Ne4 o reme |
«BaxkHenmme MeTaJlibl M UX COCTMHEHUS
63 BeniecTBa u maTepuaisl B TOBCEIHEBHOM | bubnnorexa [HOK
JKU3HU YETIOBEKA https://m.edsoo.ru/00ae3£50
64 XHWMHUECKOE 3arpsi3HEHUE OKPYKaroIEen | bubmmoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumuM B perieHnn 3KOJIOTHUECKUX | bubmuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O6o0ImeHne 1 | bubnnorexa [HOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u | bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O0001eHue u | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumusi, 8 kiacce/ ['abpuensa O.C., Octpoymos U.I'., Cnagkos C.A.,
Axmmonepnoe obmiectBo «M3narenbetBo «IIpocBemenner

» Xumus, 9 knace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AximmonepHoe obuiectBo «M3narensctBo «IIpocBemenue

tabnuipsl: [lepuoanueckas cuctemMa XUMHUYECKUX 3J1EMEHTOB
JI.1.MeHnneneeBa, TabiauIla paCTBOPUMOCTH, FIECKTPOXUMUYECKUHN PsiT

HalpsAKCHUS MCTAJIJIOB

METOINYECKHUE MATEPHAJIBI J1JIA YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanmmzanus-tpedoBannii-dI'OC-0cHOBHOT0-00111er0-00pa30BaHUsl. -

Meroanueckoe-mmocooue-mis-yauters. pdf

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/
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