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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U C YUETOM KOHIEMIIUU MPENoAaBaHus yueOHOTo mpeaMeTa « XuMuUs»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€t TpeACTaBICHUE O NENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTeNbHOE npeIMETHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPEICNICHHE €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OMNpPENesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YUYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, OIpeaeNseT BO3MOXHOCTH TMpeAMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XUMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUHU CIY)KHUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOpMUPYEMbIE XUMHUEH NPENCTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUUd M 00 DBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopMupoBaHUS KyTbTYphl TUIHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBLHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsSL/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOcTByeT (HhOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMM XUMHUU OOECHeuMBAIOTCS CHEeUU(UKO
cCo/liep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHUEM 0a30BOM HAyKH XMMHUM Ha ONPEeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHusl MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzydeHuto. CojaepkaHue CKIIQJbIBAETCS W3 CHCTEMBbI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeACTaBICHUN 00 DIIEKTPOJMTUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSA pACCMATPUBAIOTCA HAa OCHOBE SMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITONHAS (YHKIUU OOBSCHEHUS H TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl 1O XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM MO3HAaHUS B Hayke. M3ydeHue XUMHUM NPOUCXOIUT C MPHUBICYEHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyX alomHuil MUpY,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU 4YEJIOBEKa M KakK OJHOTO U3 KOMIIOHEHTOB MHPOBOWU KYJIbTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, f3blKka HayKH, B



NpUOOUIEHUM K HAy4YHbIM METOJaM TMO3HaHUS TMpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpalieHus ¢ BelleCTBaMU B
ITIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKHe 11U, KaK:

— (opmMupoBaHHE HHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENIBHOM MO3HABATEIbHOM JESTENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yCIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBIICHUS
OKPYKaIOUIEro MHUpa, MCIHOJIb3ySl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHSTh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU W
TPYZAOBOM JAEATEIbHOCTH;

— ¢opMmupoBaHHE y OOYYalOImIMUXCS TyMAaHUCTUYECKHX OTHOULICHUH,
NOHUMAaHHUS 1EHHOCTH XHUMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY W TPYIOBOW JAEITEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS M HANPaBICHHOCTH AaJIbHEHIIETo
00yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAECHHBIX M M3yYEHUs] XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasiseT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTomaX MO3HAHUA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BellleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemiecTtBa. Moinb. ModsipHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COETUHEHHM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHS. XMMHUUYECKasi pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BelIecTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIil (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu |
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUEHHUE M ONHCAHHE
GU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IPOKAIHBAHHE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIOTOW) sIBJICHUMN, HaOII0IeHne U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOUM KHUCIOTHI C XJIOPHUAOM Oapwusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE XkKene3a ¢ pacTBopoM coiu meau (11),
U3y4YEHUE CMOCOOOB pa3lielIeHHs] CMECeil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHHUE,
BBITIApUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MacChl, CO3/aHHE MOJENe MOJEKy
(IIapOCTEPIKHEBBIX).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BelecTBo. Haxoxknenwe kuciaopojga B Opupoae, (U3MUYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucinopoma. CrocoObl



MOJIyYeHUsI KHUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoje. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TemoBoll >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bopopon — nsmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GuMyeckrue ¢ XUMUYECKUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl Mo XMMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT BoAbl B PUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennii. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue W XUMHYECKUE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimaTypa ocHOBaHui. DPU3NUECKME M XWMHYECKHME CBOMCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucior. Homenknarypa kuciaor. dusnueckue u
XUMHYECKHUE cBoMcTBa KucIOT. Panm axktuBHocTH MeTaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tonyuenue comei.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHUE CBOKMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHUKHOBEHUS U
NpeKpameHuss ropeHus (mokapa), O3HAKOMJICHHE C o0pa3laMud OKCHUIOB W
OMHMCAHWE WX CBOWCTB, IOJYy4YEHHUE, COOMpaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogoponaa ¢ okcuaoM meau (1)
(BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPHUAJIOB), HaOIOJeHUE 00pa3OB BEIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIaMHU
(HaTpueM ©  KajgpliueM) (BO3MOXKHO  HCIIOJIB30BAaHHUE  BHUIEOMATEPHAJIOB),



uccieoBaHue  oOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaUIaMH, PEaKIuid HEeUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajljla JAPYTUM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BakHellune KIAacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoagnuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIBI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepnoguueckoit cucrtembl xumuueckux 3nemeHToB [[. M. MenneneeBa. [lepuobl
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04Ye€K aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckont cucremsl . M. MeHnneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB IO TPYIIaM U IEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuognyeckoit cuCTEMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. [[. WM. MenngeneeB — y4y€Hbld U
rpaXkJ1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Iponiecchl okucaeHus u BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPaMH KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuu pa3iokKEHUsl, COSTUHEHU).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OT/IEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiIacCupUKaIUsi, TEPUOJIUYHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usukKa: marepus, aTroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX MEPUOJOB, KaJlHs, KalblLHMs U UX
COEMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KjaccaM HEOPraHUYECKUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TeIJIoBoMy 3(ddekrty, 1o
U3MEHECHHIO CTETICHEW OKUCICHUS XUMHUYECKHX DJIIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [[oHATHEe O TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. llonsitue o karanuze. [IonsTue 0 xumuueckoM paBHoBecuu. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMHUYECKOM PpEAKIMH W TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonbl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBsizu. CreneHp guccoruanuu. CUIbHBIE U C1a0ble SJIEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHMUW W COJiel B CBETE€ TMPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura U anmasa), CIOXKHBIX BEIECTB
(XJopusa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEaKIUu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPOMPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIEJIoYed U  coJiel
(BO3MOXKHO  HCTOJIB30BAHUE BHJICO MaTEpUAOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK  MPOTEKAHUS  PEaKIuid  HOHHOTO  OOMeHa
(oOpa3oBaHMe oOcajka, BbIJEICHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peaklH pa3jIoKEeHUsS, COCAUHEHUs), PACIIO3HABAHNE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEaKIUHd HA HOHBI, PELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTtuka TanoreHoB. (OCOOEHHOCTHM CTPOCHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKue CBOWCTBA MPOCTHIX
BCIIECTB — TaJoreHoB. XHMMHUYECKHME CBOMCTBA Ha MpUMEpe  XJopa
(B3aUMOJICICTBME C MeETaUlaMU, HEMeTaJUlaMH, IIeJo4aMu). XJIOPOBOJOPOI.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMEeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHMW3M YeJIOBEKa. BakHeumume XJIOpuapl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENeHH OkuciieHusi. CTpoeHue U (PuU3HUYECKHe CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/IA U CePhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTIOPOaa
U cephl. XuMudeckue cBoicTBa cepbl. CepoBOJOpOMa, CTpoeHHE, (PU3HUECKHE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnas xkwucinotra, GQuU3NUECKMe W XUMHYECKHe CBoWcTBa (OOmIME  Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenuduueckue). XHUMHUYECKHE pEaKIlu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYEHHUsSI CEPHOM KHUCIOTBHI.
[TIpumenenune cepHoil KUCA0ThI. COJIM CEPHOUM KUCIOThI, KAUECTBEHHASI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILECHHUS.

O6mas xapakrepuctuka 31aeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
dbuzndeckue U XuMu4eckue cBorctra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3uYecKre U XUMUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHMUS,
ux (U3NYECKHE U XUMUUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M cHelupuyuecKue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHnii. XUMUYECKOe 3arpsi3HEHUE OKpYXalollel cpefibl COSIMHEHUSIMU a30Ta
(KUCJIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MouBbl M BoMOEMOB). Docdop,
ajutoTpornHbie Moaudukanmu pocdopa, puznueckue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OOPEHHUIA.

O6mas xapaktepucTtuka dmemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  YTJIEpoJ,  aJUIOTPOITHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B Mpuponae, (HU3NYECKHEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKcuasl yriepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TpPUMEHEHHE. DKOJIOTMYeCKHUe MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUECKUE U XMMHUYECKHUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, STaHOJI, TJTULIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroyib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI WX TepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaxX, yriaeBoJax — U Ux
poJii B KHM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOMCTBA, IMOJYy4YEHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B IMPOMBIIIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobieMbl 0€30MacHOTO HCIOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B MOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBECHUE KAUECTBEHHBIX PEAKIUA HAa XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TIPOTEKAHUS, OMbBITHI, OTpakaroue (PU3NUECKUEe M XUMHUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpas3laMu XJOpHUAOB (TAJIOTEHUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl M €€  COeOUHEHMSIMU  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMAaTepraoB), HaOIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHCJIOTHI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEJACHNUE KAYECTBEHHOM peakiiuy Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3ZMOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pasaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, pacro3HaBaHWE ¥ H3YYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUS U (ochaT-uoH U HU3ydeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anmMasza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
pOIEeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YyeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJECHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxkHelmne HeMeTaaIbl U UX COCAUHECHUS .

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B llepuonmyeckoin cucreme xumudeckux saemeHToB [l W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psif
HANPsDKEHU MeTaioB. OU3NYECKHE U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CIOoCcOOBI TIONy4YeHHsS] MeTayioB. [loHATHE O KOPpPO3WH METAIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YyryH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY ¥ MPOMBIIIJIEHHOCTH.

[Ilenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpOCHUME UX aTOMOB, HAXOXKJICHHWE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpus W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCMHECHU.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
ITepuonnueckon cucrteMe xumudeckux diiemeHtoB [[. M. Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJI€HUE B Tpupoae. PU3NUECKUe U XUMUYECKHNE CBOMCTBA MATHUS
U Kanbliusa. BaxHeimume coeauHeHUs Kalnblus (OKCHI, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: MIOJIO)KEeHUE B [lepuoanueckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanveckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HAaXOXJEeHUE B mnpupone. Duznyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMH METAJIOB M CIUIABOB, HX (U3UUECKUMU
CBOICTBAMH, H3yUYE€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJIe3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BaHWE  BUIECOMATEpPUATIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblWs, AJFOMUHUS, LIMHKA, JKEJie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMKCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUIJAaMEHU HMOHAMHU HATpus, Kalusg M KalblMs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a1a4 10 Teme «BaxHueimue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM KW3HM YEJIOBEKa. be3omacHoe
MCTIOJIb30BaHNE BEIIECTB M XMMHYECKUX peaknuii B ObiTy. IlepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (NMpeaenbHas TOMycTHUMast
KOHLIEHTpauus Bewects, nainee — [1JIK). Poiap xumuu B pemieHnn 3K0JIOrM4ecKux
npooJieM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
Marepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OT/IEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, MEePUOJAUYHOCTb, HAOIIOJACHUE,
OKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, NapHUKOBBIN
3¢ peKT, TeXHOIOT U, MAaTePUAIIBI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsijl, MPOBOIHUKH,
NOJYIPOBOAHUKH, JTUAIEKTPUKU, (POTOANEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIINYECKas
peméTka, cruiaBbl, (PU3UUECKUE BETUYUHBI, CIUHHIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, ISKOCHCTEMa, MUHEpAIbHBIC
yIOOpEHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armochepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIC3HbIE UCKOTIaEMBbIE, TOTLIUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCIIUTATEIbHOU JIESITEIbHOCTH B COOTBETCTBUU C TPAJULIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJaMM W HOPMAaMHU TOBEJCHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUH U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeAuI0, TMOHMMaHWs 3HAYCHHS XUMHUUYECKOW HAayKH B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATEIbCKOW,  TBOPUYECKOM W JAPYrUxX  BHJAX
JESTEIBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOH JAESTENIbHOCTH TpHU
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4YeOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEACHHWE U IIOCTYIIKM CBOMX TOBApUUIEH C TO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABISIONINE
OCHOBY Il IOHMMAaHUSI CYIIIHOCTH HAYYHOM KAapTHUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUSI NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJUMBbIE MJiT OOBSICHEHHUS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUMU,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIPaBOYHOU



JUTEPaTypoOd, ITOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIH0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBJICHHOCTH W YPOBHsS OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH JKWU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI O€30MacHOCTH MpU  OOpallleHUuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOP
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHON MpodecCUOHAIBHON NESITEIbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, TOHUMAaHNUE [IEHHOCTH 370pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
paBWII 0€30TMIACHOTO TTOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPYIKAIOIIEH MPUPOJHOU CPEIOH, JJIsI MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel WX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS MM B MO3HABATEIHBHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



Hay4YHOUW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYIATHUBHBIE), KOTOpbIE OOecneyuBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX TMOHSITUN (BBIACTSATH UX XapaKTEepHBIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIsI O0OBSICHEHHS OTIEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpPUHU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEHIECTB U XMMHUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIe B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpU pelIeHUH y4eOHO-TI03HABATENIbHBIX 33714, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KadeCTBE OCHOBBI i1 (DOPMUPOBAHUS THUIIOTE3BI TIO
POBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMU W TIPOBEICHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 mpojenaHHoi padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (OPM IpPEACTaBICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydyHO-TIOMYJIIpHASsl JIUTEpaTypa XUMHUUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKHU OIEHUBATh MNPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4EOHBIX M MMO3HABATENbHBIX 3a7a4 ONPEAEIEHHOrO TUIA, TPUOOPETEHHE ONbITA B
00JaCTH  MCHOJB30BaHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOXKHBIMM CXE€MaMH, JHharpaMMmaMmu,
IpYruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eificTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPE/TIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJyYEHHbIE  pe3yjibTaThl  IMO3HABATEILHON
NESTENBbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1ab0paToOpHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOr0 COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEIBHOM WM MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICCTBHH, OIpeAelieHne KpPUTEPUEB IO OILEHKE KadyecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC 1efiCTBHUS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEeIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(HPEeKTUBHBIE CITOCOOBI PEIICHUST YYCOHBIX U
[O3HABATEIbHBIX 3a/1a4, CAaMOCTOATEIBHO COCTaBIISATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JACHMCTBUM MNPU  BBINOJHEHUU 33JaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIyYEHHOTO pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B yCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsI, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM paboyell mporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH M0  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM YpOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIHHOCTh, CTETEHb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, peaKIiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHAs OpOUTalb, PaJAUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBasi J0JisI BELIECTBA
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
NPUMEHATH 3TH MOHITUS IPYU ONMCAHUM BEUIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
IPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAss ¥ WOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucrteme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CHUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3nuyaTh T[OHATHUS  «TJIaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymmna)», maneie u
OoJIbIlINEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj snpa, o0Iiee YUCI0 FIEKTPOHOB
U pacrpeesieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HECOPTraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIONIUX B PEaKIUU
BEULIECTB, MO TEMI0BOMY 3D (PexTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmylie
COCIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPAaBHEHUIO XUMHUECKOHN PEaKIInH;

MPUMEHATh OCHOBHBIE OIEpaIliyd MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCu(UKaIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — IJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBUJaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil u
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JI€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xon1y oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKHX MOHATHM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KAaTHOH, AHHWOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIIOBOM 3(PdekT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIUTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajiotponusi, aMm(pOTEpHOCTh, XUMHUECKass CBI3b (KOBaJICHTHasi, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOpPOCTh XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTaHUYECKUX COCAMHEHUM, TUIT KPUCTATUTUMYECKON
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBAaTh U XapaKTEPU30BaATh
TabnuuHyro dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pa3nmuuath TOHATHUS «IJIaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUsS, KOTOpPBHIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMHU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJIEKTPOHOB U
pacrpeneiecHie HMX 1O JJIGKTPOHHBIM  CJI0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U MX COCJUHEHHUH B
npeenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XUMHUYCCKHE AJIIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy M COCTAaBy YYacTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IMOATBEPKAasi OINKUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEeHa, YpaBHEHHMS pEaKIyil, MOATBEPKAAIINX CYIIECTBOBAHHE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TPEBPAIICHUN B Pa3IUUIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJCKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMEHTa 1o ¢opMmyne
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOHN peaKIInu;

coOnoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO TIOJYYCHHIO ¥ COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTICKUCIIOTO ra3a);

OPOBOAUTh  pEaKluu, MOATBEPKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMkKaTr-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUHA, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (pealbHbIl U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
DJIeKTpOHHbIe (I (PPOBbHIE)
KounyecTBo yacoB o0pa3oBaTe/ibHbIE PECYPChI
Ne HanmeHoBaHMe pa3je/ioB U
n/n TeM NMPOrpaMmbl
KonTtpoJbHbie IIpakTH4eckue
Bceero
padoThI padoThbI
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
YyernoBeKa
19 BemecTBa n xumMmyeckue 15 1 bubmuoreka [JOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
91 Boznyx. Kucnopon. [Tonsitue 6 bubnuoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
29 Bomopoa.IlonsTue o kucimorax 8 1 bu6mmoreka [JOK
' U COJIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
24 . 11 1 1
HEOPraHMYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
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Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xumuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBfi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XUMHYECKASA CBA3b.
3.2 OKXUCIIUTEIIBHO- 8 1 bubnmorexa LOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIIBLHBIC peaKHI/II/I
bu6moreka [IOK
" 1
TOTo 1o pasiety S https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

DJIeKTPOHHbIE
(uu¢pposwIe)
Koun4yecTBo yacos o0pa3oBaTejibHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ pecypcsl
NPorpamMmbl
Konrpoasubie | IlpakTtuueckue
Bcero P P
padoThI padoThI
Paspnen 1. BemiecTBo 1 XUuMHYeCKHe peaKIUA
11 [ToBTOpeHUe U yruyoaeHue 3HaHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] AUCCOIUALIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. Hemera il M1 UX COeUHEHU S
51 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bu6mmorexa LIOK
' PYIHEL &-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 sneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' DYHHEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 OO11ast XxapakTepUCTUKAa XMMUYECKHX 8 1 2 bubnuorexa [IOK



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

aneMeHToB |VA-rpynnsl. Yraepoa u
KPEMHUH U UX COETUHEHUSI

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

Hroro mo paznmeny 25
Pa3znea 3. MeTaJUIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAIIIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aKHEHUITHEe MeTaJIIBl M UX COSINHEHHUS 6 https://m.edso00.ru/7f412a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kamomasi cpeia
4.1 BemntectBa 1 MaTepualisl B XKU3HA YEJIOBEKA 3 bubmmorexa LOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
DJIeKTPOHHbIE
JomamHee | uupposBbie
N KoanuecTBo yacon 3ajjaHue o0pa3oBaTe/ibHbIE
[
; Tema ypoka ecypehl
n/n P pecyp
Kontpoabhblie | IlpakTudeckue
Bceero P P
padoTbI padoThI
1 [Ipeamer xumun. Posib xumun B 1 51 yip.5 bubnuoreka [IOK
JKM3HU 4eIoBeKa. Tea u BelecTsa /YIp- https://m.edsoo.ru/ff0d210c
5 IlonsTtue o MeTomax MO3HAHUS B 1 §2 bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecH. CriocoObl 1 54 yip.3 bubmuoreka [JOK
pasjesenus cMecen VI https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKU TTOBAPEHHOU COJIH)»
6 ATOMBI M MOJIEKYJIBI 1 53,324, B bubmorexa HOK
Y TeT. https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE PJIEMEHTBI. 3HAKU 1 §6, Bblyuntb | Bubmmoreka IIOK
(CMMBOJIBI) XHMHUYECKUX 2JICMEHTOB 3HaKM X.3. https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHbBIE BELIECTBA 1 3aa. B Ter. bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [{OK

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 3aa. B TeT.
YIAP A A https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTB.
10 Xumuueckas popmyina. BareHTHOCTD SRS brbamorexa [OK
pMyZa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
11 OtHocuTenbHAsS aTOMHAs Macca. §6,7, ynp. 5,7 | bubmorexa IIOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOT0 §7,3a4. B TeT. bu6moreka [IOK
3JIEMEHTa B COEUMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. §18, 3an.5 bu6moreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
®Ou3nvecKrue U XUMUYECKHE SBICHHUS. §9,8.2 bubmuorexa [JOK
14
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs NPOTEKaHUS §9 bubnuoreka [JOK
15 .
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. §10,ynp.5,6 bu6mmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenust KoaudecTBa, MacChl
17 BEILIECTBA 110 YPAaBHCHUSAM F20%0a3 bubmorexa HOK
B P N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUn
Knaccudukanus xXumuueckux
18 eak I/Ig (coennHeHus, pa3oKEeHUs TR bubmmorexa [JOK
peaxtl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 y4 3az, 8 Ter. bubnuorexa [IOK

sHuuKIoneauct. O0o0IeHue U

https://m.edsoo.ru/ff0d40c4
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CUCTEMAaTU3alus 3HaAaHUI

KonTtposneHas padota Nel mo Teme

bu6mmoreka [{OK

20
«BeniecTBa 1 XMMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras §13, ynp.6 Bu6morexa [IOK
21 Bo3ayxa. Kucinopoa — sneMeHT u
X poat https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
®u3nyecKue 1 XMMHUYECKHE CBOMCTBA §14, ynp.1, 3 BuGmiorexa LIOK
22 KUCIIOpoJa (peaKMu OKUCICHHS,
poza (peaxu https://m.edsoo.ru/ff0d4614
ropenue). [lonstiue 006 oxcuaax
CrrocoOsI IMOJTydeHUsT KHCI0OpOo/ia B
23 71a00paTOPHH U ITPOMBIIIIEHHOCTH §13 bubmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HexT XuMuIecKou
24 peaKkuuu, MOHSITHE O §9,3a4 s TeT. bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMHUUYECKHUX PEAKITHIX
TormmBo (HedTh, yroiab U METaH).
25 3arpssHeHue BO3ayXa, CIIocOObI €ro 3aa. B TeT Bubmrorexa LIOK
P XS, ' ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTnueckas paborta Ne 3 mo Teme
26 «[lonyuenue u cobupanue Kuciaopoaa Bubmiorexa OK
yi N p poZa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE ero CBOMCTBY»
97 Bonopon — snemeHT u npocToe §15, ynp.4,5 bu6mmoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3ndecKkue U XUMHUYECKHIE CBOMCTBA §15 bu6mmoreka [JOK
BoJopoza. IIpumenenue Bongopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 IlousaTue o KuCIOTaxX U COJISIX §15,17 1

https://m.edsoo.ru/ff0d50d2
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Croco0bl noTy4eHust BOAOPOJia B

bu6mmoreka [{OK

30 3ap. B TeT.
nabopaTopuu A https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «ITonmydyenue u cobupanue Bogopoaa bubmorera [JOK
yi N p FOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
39 Monsipabiii 00b€M ra3oB. 3aKoH §19, 334.9 bubmmoreka [{OK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYecTBa
33 BEIECTBA ra3a I10 €ro U3BECTHOM 3aa. s TeT bubmmorexa [OK
e ' ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIlECTBA WIH 00BEMY
Brruuciienus o06EMOB ra3oB 1o
34 ABHCHUIO PCaKIIMU HAa OCHOBE 3aa. B TeT bubmmorexa [OK
P P . ' ' https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Tra30B
35 dusnvecKrue U XMMHUYECKHE CBOMCTBA §21,33p.4,5 bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 §21 bu6mmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacrlnmennrle 1 HeHachIIIEHHbBIE §22,3ap.3,4 bu6mmoreka [JOK
pacTtBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpaktuyeckas padora Ne 5 o reme
38 «I[Ipurorosnenne pacTBOpOB ¢ bubnuoreka [IOK
OIpEeNENEHHON MacCOBOM 10JIen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTtposnpsHas padota Ne2 o teme bubnuorexa [IOK

«Kucnopon. Bogopoa. Bona»

https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KilaccupuKaIms,

§14,ynp.1, 3

bu6mmoreka [{OK

40
HOMEHKJIaTypa https.//m.edsoo.ru/ff0d664e
[Tosydyenne u XuMHUYECKUE CBOMCTBA
41 KI/ICJI};LITHI)IX OCHOBHBIX U aM(OTEPHBIX o bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, §24 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosydyenne u XMMHUYECKUE CBOMCTBA §24, ynp.4 bubmmoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, §25, bubmuorexa [JOK
HOMEHKIIATypa 3a4.8.TeT. https://m.edsoo.ru/ffodfee2
45 [Tosnydyenne u XMMHUYECKUE CBOMCTBA §25,ynp.6,7 bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Coiu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) 0T )CHI/I}I XI/IMI/I‘IZSKI/Ie Y20 YR bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAJIBHBIX 33124 10 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
T §27,ynp.3,4
48 €HETUYECKas CBS3b MEX]y KlacCcaMu bubnunoreka [JOK
HEOPraHUYECKUX COCTMHEHUN (o sap.) https://m.edsoo.ru/00ad9a50
O06o001IeHne u cucTeMaTu3anus bubnunoreka [JOK
49 . 3aa. B Ter.
3HaHUU https://m.edso0.ru/00ad9ch2
50 KonTtponpsHas padota Ne3 mo teme bubnuorexa [IOK

"OCHOBHEBIE KJIACCHI HCOPraHn4CCKux

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coequHeHun"

[TepBbIe MOTBITKA KIIACCHU(PUKAITUU

§28, ynp.7

bu6mmoreka [{OK
o1 XUMUYECKUX IeMEHTOB. [IoHsTHE O " HH reka L
FPYIIIAX CXOHEIX 2IEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepnoanyeckuil 3aK0H 1 §29, ynp.4-6 BuGmiorexa LIOK
52 [Teprondeckas cucTeMa XUMHYECKHAX
pHOA LM https://m.edsoo.ru/00ada52c
anemenTtoB JI. 1. Menneneena
29 bubmmoreka [{OK
53 [lepuoapl, TPYIIIBL, TTOATPYIIIIEI §
PHOJEL TPy APy https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX 830, bubnuoreka [IOK
saep. U30Toms ynp-4,5,8 https://m.edso0.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK §31 Eu6 10K
nonmoTeka
55 aToMOB 3JieMeHTOB [leproanueckoit
UM proa https://m.edsoo.ru/00ada6bc
cuctemsol JI. 1. MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO §33,3a4.8
56 9JIEMEHTA TI0 €ro MOJ0KCHUIO B Ter. bubnmuorexka [JOK
[Tepuonnueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. 1. §33 bubnunoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB §35 bubnunoreka [JOK
XAMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
34,ynp.3,4 bu6mmoreka [JOK
59 HNonnas xumuueckas CBsizb §
https://m.edsoo.ru/00adac34
60 KoBanenTHas nomnsipHas XuMH4YECKast §36 bubnuorexa [IOK
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CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanentnas HenossipHast 1 §36,8.5 bu6mmoreka [{OK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9

§38, ynp.4,5 bubmmoreka [{OK

62 Crenen, oxuceHi ! https://m.edsoo.ru/00adae28

63 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 §39 bubnnorexa [JOK
peakuuu https://m.edsoo.ru/00adb076

64 OKHCIUTEIN Y BOCCTAHOBUTEIN 1 eead bubmmorexa [OK

(no sap.) https://m.eds00.ru/00adb076
KonTtponsnas pabora Ne4 no teme
65 «Ctpoenune aroma. XUMHAYECKast 1 bubmmorera [OK
P ’ https://m.edsoo.ru/00adb486
CBS3bY»

66 PesepBHbIit ypoK. O6o6111eHI/Ie u 1 3az, 8 Ter. bubnuoreka [IOK
cUCcTeEMAaTU3alys 3HaHUH https://m.edsoo.ru/00adb33c
PesepBubIit ypok. O6001IeHNE 1 3aa. B TeT. bubnuoreka [JOK

67 . 1
cUCcTeMAaTU3als 3SHaHUH https://m.edso0.ru/00ad9ch2

68 PesepBubIit ypok. O6001IeHNE 1 1 3aa. B TeT. bubnunoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

DJIeKTPOHHbIE
JomamHee | nudpoBbie
N KoanuecTBo 4acon 3ajjaHue o0pa3oBaTe/ibHbIE
o
) Tema ypoka pecypcbl
n/n P
Konrtpoabubie | IlpakTuueckue
Bceero P P
padoThl padoThI

[lepnoanueckuit 3aK0H.
[Iepnoanueckas cucrtema 1 3az, 8 Ter bubnuoreka [IOK
XUMHUYECKUX dneMenToB /1. U. ' ' https://m.edso00.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX 3JIEMEHTOB 1 3ap. BTET bubmorexa HOK

. ' ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB
Knaccudukanus 1 HOMEHKIaTypa 1 §1,ynp.6,7 bubnmuoreka [JOK
HEOpPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buapr xumMnueckou CBSI3U U TUIIBI 1 3an. B TeT bu6mmoreka [JOK
KPUCTAITIMYECKUX PEMIETOK A ' https://m.edsoo.ru/00adbac6
KonTtponsnas pa6ora Nel mo teme
«IToBTOpeHue u yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8
KJ1acca»
Knaccudukarus XuMHUYECKUX 1 §2,ynp.9 bu6nmoreka [JOK
peakuuii o pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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IToHATHE O CKOPOCTU XUMHUYECKON

§3, 3a4. B TET.

7 eaxuuu. IloHsiTHE O TOMOT'€HHBIX U bubnmorexa LOK
PCAKLIHH. https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIHIX
TlousiTe 0 XUMHUECKOM
paBHOBecuu. DakTOPHI, BIUSIONTIE

8 Ha CKOPOCTbh XUMHUYECKOH PEAKIINU U §3 bubnmorexa LOK

p p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO
paBHOBECHs

9 OKHCIUTETHHO-BOCCTAHOBUTEIIbHBIC §4,ynp.7,8 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHYECKON §5

10 nccoruanu. CHIbHBIE U ClIa0bIe bubmmorexa [OK
A THAITHEL. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI

. 5 bu6mmoreka [IOK
11 Honnsie ypaBHEHHS peaKI[Ail §
¥p peakil https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
o o §6I 7: V“p5,6 6

12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnuoreka [JOK
00 3JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMAIINA
XMUMHYECKHE CBOMCTBA COJIEN B

13 CBeTe IIpeACTaBIeHUIl 00 s ve.S bubmorexa [IOK

beA . https://m.edso00.ru/00add8b?2
ANEKTPOJUTUYECKON JUCCOLMAIIIT
. 9 bubnmuoreka [JOK

14 ITonarue o ruapon3e conen §

AP https://m.edsoo.ru/00add9d4
O06o001IeHne u cucTeMaTu3anus bubnuoreka [JOK

15 . 3aa. B TeT.
3HAHUH https://m.edsoo.ru/00addd12

16 [IpakTtuyeckas padora Ne 1. bubnuorexa [IOK
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«Pemienue OKCIICPUMCHTAJIbHBIX

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

3a1a9»
KonTtposnsHas padota Ne2 mo Teme
17 «DIEKTPOIUTHYECKAS JUCCOIIMALHS bubmorexa HOK
p A AT, https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIUU B PACTBOPaX»
OO0111ast XapaKTEpUCTHKA raJIOTE€HOB.
18 XMMqucfHe CBI())I\/'ICTBa Ha IIpuMepe TR bubmiorexa HOK
puMep (no sap.) https://m.edsoo.ru/00addfe?
xJiopa
Xnoposogopona. ConsHast KUCIIOTA,
19 XI/IME‘-IGCKI/I: CBOMCTBA, MOJyUYEHHE vi2ne bubmmorexa [OK
? ya ’ https://m.edso0.ru/00adel104
MIPUMCHCHHE
[IpakTrueckast pabota Ne 2 o Teme
20 «[Tonyuenne COISTHON KUCIOTHI bubmorexa [OK
YHCHIS . ’ https://m.edso0.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucienus mo ypaBHEHUSIM
21 XAMHYECKUX PEAKIIUI, €CIIN OUH U3 3aa. B TeT Bubmrorexa LIOK
p ’ ' ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mras XxapakTepuCTUKA SJIEMEHTOB §13, ynp.5 bubnuoreka [JOK
VIA-rpymibl (no sap.) https://m.edsoo.ru/00ade64a
A1oTpOTIHBIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN §13 bu6mmoreka [JOK
B npupoae. XUMHUECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0po/I, CTPOCHHE,
24 (bldl;nqecml;e U xnf/mqecme Ve bubmorexa LHOK
. https://m.edso0.ru/00ade802
CBOICTBa
25 Oxkcunpl cepbl. CepHas KUCIOTA, §15, ynp.6, bu6nmoreka [JOK
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(buzHUecKre U XUMUICCKHE 334.8 https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE

XHWMHUYECKUE PEAKIUH, JIEKALNE B

OCHOBE MPOMBIIIIEHHOTO Crtoco0a

26 IIOJIy4EHUS] CEPHOU KUCIIOTHI. §15 bubnuorexa [JOK
XHWMHYECKOE 3arpsa3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel Cpelibl COCTMHEHUSIMHU
cepbl
Brruncnenne MmaccoBoi 1oau bu6mmoreka [IOK

27 3ag. B TeT.

BBIXOJIa TPOJAYKTA PEaKIINKU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymnnsl. A30T,

28 acII po}Z:HT aHEHUE B IIPUPOJIE S0 san s bubmorexa LOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bU3UYECKUEe U XUMUYECKUE
CBOMCTBA
AMMMaK, ero (pU3NIECKHE U

29 XUMHAYECKUE C(b];OfICTBa MOJIYUYECHUE U i bubmorexa [JOK

’ i https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[IpakTuueckast padota Ne 3 o Teme
30 «[Tonyuenne aMMuaka, u3ydeHue bubmorexa LIOK
yq“ - H3YH https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHAas KucjoTa, e€ pusnueckue u §18, ynp.> bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA (no sap.) https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN

§18,3a4. 8
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX
N TeT. bu6nmoreka [JOK
32 ynoOpenuit. XumMmudeckoe

3arpsA3HCHUC Opr)KaIOIJ_ICﬁ Cpcabl
COCAMHCHUAMU a30Ta

https://m.edsoo.ru/00adf518
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®docdop. Oxcua gocdopa (V) u
33 (bocgo pHasI KI/ICJI((i))Ta q)@plljsn(qelme u Ve bubmorera [JOK
P . https://m.edso0.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
Hcnons3oBanue pochaTo B
34 KauecTBe MUHEPAJIbHBIX YI0OpEHUH. 322 B TeT bubnuorexa [JOK
3arps3HeHue IPUPOIHOM CPEIBI A ' https://m.edso0.ru/00adfc20
docdaramu
VYraepon, pacipocTpaHeHNE B
35 npu Ene E)I/ISI/II‘)—ICCKII)/IC u 720 YR bubmorera [JOK
PHPOE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux Gusndeckue u §21.3aa.8
36 XHMHUYECKHE CBOMCTBA. Ter. bu6moreka [IOK
DKOJIOTHYECKHE TIPOOJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
.. 21 bu6mmoreka [IOK
37 VYrosibHAs KUCIOTA U €€ COJn §
https://m.edso00.ru/00ae006c
[IpakTrueckast padota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KauecTBenHas peakiusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 0 rpaHHqGCKI/IX BeIlleCTBaX KaK O s 3eas bubmorexa HOK
P H https://m.edso0o.ru/00ae054e
COEIMHEHUSX yIiIepoa
o 24, ynp.3 bu6mmoreka [JOK
40 Kpemuuii u ero coemuHeHus §
P g https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.
bu6nmoreka [JOK
41 Pemenue skcriepuMeHTaIbHBIX

3a71a4 110 TeMe «Bakuenmne

https://m.edso0.ru/00ae0bf2
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HEMCTAJJIBI U UX COCAUHCHUA»

KonTtposnsHas padota Ne3 mo Teme

42 «Baxueinme HeMeTaIbl U UX bubmorexa [TOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUD)
OO01as XxapakTepucTUKa
XAMHAYECKUX DJIEMEHTOB —

43 METaJIJIoOB. MeTalnueckas CBsI3b U 3an. B TerT bubmmoreka [{OK
MeTalIYecKas KpUCTaLINUECKas A ' https://m.eds00.ru/00ae103e
pemérka. Pu3nyecKkre CBOKMCTBA
METAILUIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUECKAN DS Y20 ¥e bubmorexa LOK

P . P https://m.edso0.ru/00ae1156
HaIpsDKEHU METaJlIOB
OO6mme cnocoObI MOTyICHUS
meTawIoB. CruiaBel. BerunciieHus mo

45 ABHEHUSIM XMMHUYECKUX PEaKIINA 3aa. B TeT bubmorexa LOK
P PEARTE, ' ' https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH

35 bu6mmoreka [JOK
46 [ToHsATHE O KOPPO3UU METAILIOB §
pp https://m.edso0.ru/00ae1278
47 [lemouHbBIC METAILIBI 730 3208 bubmotera [JOK
TeT. https://m.edso00.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U §30 bu6mmoreka [JOK

Kanus https://m.edsoo.ru/00ael4b2
§31, ynp.5
49 Illenoyno3eMeNbHBIC METAJIILI — (no Bap.) bu6mmoreka [JOK

KaJILIIUA U MarHui

https://m.edsoo.ru/00ael5e8
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bu6mmoreka [IOK

50 Baxkueiire coeTMHCHUS KaIbIIHs §31
4 H https://m.edso0.ru/00ae15e8
O06001IeHNe U CUCTEMATHU3AIIHS
51 . 3ag. B TeT.
3HAHHUH
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& §32 bubmmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme
53 "YKEcTKOoCTh BOIBI U METOBI €€ bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHUS
" 33, ynp.5,6 bu6moreka [IOK
54 AnroMuHMI §
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U §33 bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 eeso §34, ynp.5 bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU §34 bubnuoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
O00011IeHIE U CUCTEMATHU3ALUS
58 N 3aa. B TeT.
3HAHHUH
[IpakTuueckas paborta Ne 7.
59 Pemenue skcriepuMeHTaNIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHelmnine https://m.edso0.ru/00ae3de8
METaJIBl U UX COCIUHCHHUSI
Brruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, eClIi OJUH U3
60 peakuuy, )i\ 3az, 8 Ter. bubmuoreka [JOK

pPCarcHTOB 1aH B M30BITKE HIIH
COJACPKUT NPUMCCH. Brrunciaenus

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MAacCOBOM JJOJIM BBIXOJIA IIPOLYKTA
peakuuu

O0001IeHUE U CUCTEMATU3ALIUS

61 N 1 3aa. B TeT.
3HAHHH
KonTtponsHas padota Ne4 mo teme
62 «BakHeWIe METaUTBl B KX 1
COCTMHECHUS
63 BermecrBa u MaTepuasisl B 1 §39,ynp-1-12 | g G morexa I[IOK
ITOBCETHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘-IGCKOGUSaFPSISHeHI/Ie 1 3az, 8 Ter. bubnuorexa [JOK
OKpY)KaroLEenl CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B permennun 1 3aa. B TeT. bubnuoreka [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 Peseprubrit ypok. O6001IeHNE 1 1 3aa. B TeT. bubnuoreka [IOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/00ae0d0a
PeseprubIit ypok. O6001IeHNE 1 3aa. B TeT. bubnunoreka [JOK
67 . 1
cucTeMaTu3alys 3 HaHUH https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O0oO1IeHNE U 1 3ag. B TeT. bubnuorexa [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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/IUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1IJ151 YYEHUKA
Xumus. 8 kiacc: yue0. ais obmieoopazoBarenbHbix yupexaenuii / O.C. I'adbpuensH. - 3-¢ usn., crpeotun. - M.: JIpoda, 2022. - 286 c.

Xumus. kace: yae0. st oomeoopazoBarenbHbIX yupexaeauii / O.C. TabpuensH. - 3-e u3., ctpeotnir. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Brenute

1. I'abpuensn O. C., Bockob6oiinukosa H. I1., Slmykosa A. B. HactonbHast kaura yunrens. Xumus. 8 ki1.: Meroanuyeckoe rnocodue. - M.:
Hpoda, 2021.

2. Tabpuensn O. C., SfmykoBa A. B. Terpanp ans 1ab0paTOpHBIX ONBITOB U pakTHueckux padoT. 8 ki1. K yueOnuky O. C. I'abpuensna
«Xumus. 8 xkinacey. M.: Ilpoda, 2022.

3. T'abpuensn, O. C. Metoanueckoe nocodue k yaeouuky O. C. 'abpuensna «Xumus». 8 kinacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. —
109.

4. I'abpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. N'abpuensna «Xumusa». 9 kinacc / O. C. I'abpuensa. — M. : lpoda, 2021. —
108.

5. Xumus : TexHosorudeckue kaptol K yueOuuky O. C. ['abpuensna «Xumus. 8 kimace» : meroanueckoe nmocoowue / JI. . AcanoBa. — M. :
Hpoda, 2020

6. Xumus : TexHosornyeckue kaptol K yaeOnuky O. C. 'abpuensna «Xumus. 9 kinace» : merogauueckoe nocooue / JI. . AcanoBa. — M. :
Hpoda, 2018

7. Xumus. 8 ki1.: KontponbHbie U ipoBepodHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYurakoBa u ap. - M.: [lpoda, 2022. nanusie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenurenannsiehttp:/ www.chemnet.ru I'azeta «Xumus» u caiT [uist yuutens «51 uay Ha ypok XUMHH»
http://him.1september.ru Enunas xomnekuus L{OP: [IpenmeTHas xomekius « XuMUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC dKCcTIepuMeHThI: Xumust. Komtekust Poccuiickoro



0011e00pa30BaTeNbHOrO MopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast oumImuajia mKOJI-HUKOB TI0 XUMUN

http://chem.rusolymp.ru Opranudeckast XuMusi: dJICKTPOHHBINA YICOHUK ISl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YIeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTEIXK: XUMHUS

http://www.chemistry.ru JlucraHinoHHast OTMMIHKAAA 10 XUMUHU: TEIEKOMMYHHKAIIMOHHBII 00pa30BaTEeIbHbIN MPOEKT
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