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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalibHONW pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHUpPOBAaHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LeH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOW MEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZAOBOM JAEITEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH IPUPOTHOMN Cpeibl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAasi Macca. MaccoBasi 10711 XUMUUYECKOTO AJIEMEHTa B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHenus. Krnaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYIOBaHUEM, U3YUYEHHUE U OMHMCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIIOTOW) SBJIICHUH, HaOIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOIeCTBHE keje3a ¢ pactBopoM conu mean (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenune kucnopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yroiap M MeETaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MounsipHblil 00BEM ra30B. Pacy€Thl MO XUMUYECKUM YPABHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HachlieHHble 1 HEHACBIILIEHHBIE PacTBOpbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B Ipupoze U B KU3HM 4esioBeka. KpyroBopoT Boabl B IIPUPOIE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YUYEHHE CBOMCTB KHCJIOpOJa, HaOII0eHUE
B3aMMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
IpeKkpalieHuss ropeHus (mokapa), O3HAKOMJIEHHE C o0O0pas3llaMd OKCHJIOB H
ONKCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHHWE M H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIONCHHE OOpa3IlloOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHMS BEIIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PAaCTBOPOB C  OINPENEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIEOMATEPHUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUWd HEUTpadu3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeneeBa. CtpoeHue aTomMoB. XMMHYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB IMEpuoaa H
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuonuueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMHUYECKHU X
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIMH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU I OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. Menneneera. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOM CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsaTHe 0 xXuMHUeckoM paBHOBecHH. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconuanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3IU4YHBIX (PAKTOPOB, HCCICIOBAHHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTasibl 1 MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJ€CTBUE € METAJJIaMH, HEMETAUIaMH, IIejio4yaMu). XJIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u (PU3MYECKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCI0Thl. COM CEpHOUM KUCIIOThI, KAUECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31aeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyecKue U XMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopennii. XUMUYECKOe 3arpsi3HEHUE OKPYXKaIolel cpejibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUIECKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACIPOCTPAHEHHE B TMpuUpoJe, (U3UYECKUEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1100albHOrO TOTEIJICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAaHUYECKUX BEMIECTBAX KaK O COEAMHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMenerne. CoenuHeHHs KpeMHHS B mpupoje. OOmmue mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NUECKUE U XUMHUUYECKHE CBOICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIOICHHE TIpoliecca OOyTiMBaHUs caxapa Moj JAeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COCAUHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHUue, COOMpaHue, paclio3HaBaHUE U H3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHre MeTaiioB. Meraminueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJIeHUE B nipupoae. Pu3nueckne 1 XMMUUECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxKJaeHue B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MArHUs, KajblUs, allOMUHUS, LIMHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB MU XMMHUYECKUX peakiuii B ObiTy. [lepBas momornis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3Ill0B MaTepPHANOB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MaTePHUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAIITMYECKAsI
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
[Inannpyemple pe3ysbTaThl ONMUPAIOTCS HA BeaylIue LejieBbie YCTAHOBKH,
OTpaKarollue OCHOBHOM, CYIIHOCTHBINM BKJIaJ U3y4acMOM POrpaMMbl B pa3BUTHE
JUYHOCTU OO0yYarouIMxcs, UX CIIOCOOHOCTEN C MCIOJBb30BAHMEM OOOpPYAOBAHUS
uentpa «Touka PocTay.
B cTpykType miaHupyeMbIX pe3yJbTaTOB BBIACISIETCS CJAeAYIOIUe MPYNIbI:

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHHUsS XUMUU B E€IUHCTBE Y4eOHOU U
BOCIIUTATENILHON JIEATEIbHOCTA B COOTBETCTBUU C TPAJAUITMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMHM U HOPMAaMHU TOBEJCHUS M CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUIaIOIINXCS.

JIn4HOCTHBIE  PE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMON TO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMA U
paciIipeHue OMnbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1)maTpuoTHYECKOro BOCIMTAHMS .

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HAcJleAul0, MOHMMaHUs 3HAYECHHS XUMUYECKOM HAyKH B KH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyruX  BUJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJIHEHUH YYE€OHBIX, TO3HABATEIbHBIX 3a/lad, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Y4eOHOM JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M TOCTYNKA CBOUX TOBapuIIEd C MO3UILIHNU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3)EHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKUE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peakiluw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY JIJIsl TIOHUMAHMS CYIIHOCTA HAay4YHON KapTUHBI MUpa, NpeACTaBiIeHUsi 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBSA3AX YEJIOBEKa C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOII0JaeMbIX IMPOILIECCOB U SBJICHUH,
MO3HABATEIbHOM, MH(DOPMAIIMOHHOW M YHUTATEJIbCKOW KYJbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAaMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHI0O M TO3HAHUIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K camM0OOpa3oBaHWIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKON
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W yYPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHNS KYJIbTYPHI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MaCHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY U3YyUYCHHIO MPOQEeCcCrii U Tpy/ia pa3IuIHOro pojia,
YBaXEHUE K TPYyAYy M pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHUs MPEIMETHBIX 3HAaHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAUBUAYAJTBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHIH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEelIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE IIEHHOCTHU 3JI0POBOTO U
O6e3omacHoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
MpaBmiI 0€30MaCHOTO MTOBEJEHUS MIPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIUSX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI ~ DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIBHOM,

KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.
METAINIPEIMETHBIE PE3YJIbTATBI



B cocraBe MeTanmpeaMETHBIX peE3yJbTaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsT MUPOBO33PCHUS OOIICHAY4YHbIC TIOHATUS (3aKOH, Teopus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTaX M TMO3BOJSIOT Ha
OCHOBE 3HAHMH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornyeckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHH (BBIACTATH UX XapaKTEepHbIE
NMPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMH), HCIOJIb30BaTh
MOHSTHUS JJIsI 00BSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHHS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHus (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JenaTh BBIBOABI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATh B TIpollecce TMO3HAHUS TOHATHUS (NPEIMETHhIE W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMHUH,
IpeoOpa3oBBIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MPU PEHICHUH Yy4eOHO-TT0O3HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICIICTBEHHBIE CBS3HM U
MIPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBICHUAX.

ba3oBrble ucciaenoBare/ibCKHe 1eMCTBHSA .

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUsA, a TaKkKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHWIO, OPTaHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHWE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3ylabTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pab6ora ¢ ungopmaumeii:



yMEHHE BBIOWpaTh, AaHAIW3MPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOJIYIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyNIIpHAsl ~JUTepaTypa XWMUYECKOTO COJEP)KaHWs, CIPABOYHBIC
mocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPCUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3alpOoChl MPHU TMOWCKE W OTOOpE
nH(OPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJHMMBIX ISl BBITTOJHCHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, IPHOOPETEHUE OMbITA B
00JaCTH  MCTOJB30BaHMS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYIbTYpPOW aKTHBHOTO MUCTIOJIB30BaHUS PA3IMUHBIX TIONCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BEIOMPATh ONTHUMAIBHYIO (pOpMy TIpeacTaBlieHus HHDOpPMAIUU |
WITIOCTPUPOBATh peIlaeMble 3a/laddl HECIOXHBIMH CXeMaMH, Juarpammami,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE WCIOJb30BaTh M aHAJM3UpOBaTh B Tpolecce y4eOHOW U
MCCIICZIOBATEIBCKON NEATEIHPHOCTH MH()OPMAIMIO O BIMSHUHA MPOMBINIJICHHOCTH,
CEJIbCKOTO XO3WCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
CpE/IbL.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

yMEHHsS 3aJaBaTh BOIpPOCH (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJIaeMoil  TeMbl, (QOPMYIHpPOBATH CBOM  IPEAJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Ja00paTOPHOTO OIBITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3ZHUKAIONIUX TPOOJIeM Ha OCHOBE y4y€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPHEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbIe YHUBePcaIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSTEIBHO OMPEAeNsITh IeNH NEATeITbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATENFHBIX 3a/1a4, CaMOCTOATENFHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUA NPU BBINOJHEHUH 3aJaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,



OIICHUBATh COOTBETCTBHE IMOJYYEHHOIO pE3yJIbTAaTa 3asBIICHHOW ILEIH, YMEHUE
WCMOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MTPEIJIaracMbl€ B YCIOBUU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHOM pabdoueil mporpammoit,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
NeHcTBUM, crenuduyeckue s MpPeIMETHON o0mactT  «XUMHS», BHJIbI
NEATENBHOCTA 1O  TMOJYYECHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETAIUu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(omHOpPOHAST M HEOHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOT0 AJIEMEHTa B COCIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS peaKIuil: peakiuu
COCMHEHUS, PEaKLUU PA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
PO aToMa, JIJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToOMa, XMMHMYECKAsl CBs3b, IOJISIPHAS W HEIOJISIpHAs KOBAJEHTHAs CBSA3b,
VOHHAsI CBsI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIECTBA
(mpolieHTHAsI KOHIICHTPAlKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BELIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJCHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K OINPEACIEHHOMY KIACCY COCIUHEHHU I10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmogmueckon cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;



e ONHUCHIBATH M XapakTepu3zoBaTh TabnuuHyro Qopmy Ilepuogmueckoil
CUCTEMBl XUMHUYECKHUX DJIJIEMEHTOB: pa3jnyaTh MOHATHS  «TJaBHas
noarpynmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», manbeie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabiuue «llepmonnueckas cucrtema xumuyeckux osnemeHtoB J[. U.
MenpneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sfapa, o0lIee YUCIO 3JIEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CIIOSM);

e KJacCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUU
BEULIECTB, MO TEMI0BOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIHME XUMHUYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUI;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUA B
Pa3ITUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHATH OCHOBHBIEC OINEPAIIMU MBICIUTEIBHON NEATEIIbBHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, Kiaccu(UKAIHUIO,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XWMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOJICHHE, W3MEpEHUEe, MOJICIUPOBAHUE, JKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIEAOBAaTh  IpaBWIaM  [OJb30BAHHSA  XUMHYECKOM  IOCYyIOH H
nabopaTopHbiM 00OpYZOBaHHEM, a TaKKe IMpaBWiIaM OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OTMBITOB IO TOJIYYECHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JE€W pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XHMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanienH, METUIOPAHXK U IPyTHUE).

K xoniy oOydenus B 9 Kki1acce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:



pacKpbhIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, SJIECKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peaKius, XUMUYECKasl CBSI3b, TEIIOBON 3(PpdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, BJECKTPOJUTHYECKAsT IUCCOLMALUS, PEAKIMM HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHE,
ajutoTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAas,
MeTaJUTM4ecKasi), KpUCTaJUIM4YecKass peméTka, KOPpPO3HUs METaJLIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEeakUHuH, TMPEAeIbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSATUU U
MPUMEHSTh 3TH NOHATHS MPU ONMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COEMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeQUWHEHUN 1o (opmysaMm, BHI XUMHUYECKON
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUI, TUIl KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona J[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJIaBHas moarpymnmna (A-rpymnma)y U «mnoOodHas
noarpymnmna (b-rpynma)», Mameie u OoJbIIME MEPUOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPBHIE HMMECIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
ANIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DIJICKTPOHHBIM CJIOSIM), OOBICHITH OOIIHe
3aKOHOMEPHOCTH B U3MEHECHHUU CBOMCTB 3JIEMEHTOB U UX COCAUHCHUHN B
npeaenax MajiblX NEPUOAOB U TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

KIaCCU(UIIMPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU



BEIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTEEHEW OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUYECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BELIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJMTHUYECKOM JTUCCOIMALIMM  KHUCIIOT,
L1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMH NOHHOIO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
TEHETUYECKON CBSI3U MEXY BEIIECTBAMH PA3IMUHbBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TPEBpAIllCHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYK) MacChl
BEIIIECTB, MAacCCOBYIO JIOJNIO XHMHYECKOTO JdJieMeHTa 1o Qopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOmoaTh  MpaBujla  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM 00OpYyJOBaHMEM, a TakkKe INpaBuiia oOOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBMU C HWHCTPYKIHUSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB M0 TMOJYYEHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTH  PEaKIWW, MOATBEP)KIAIONIME  KA4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE OINEPAllMd MBICIUTEIBHON AEATEIbHOCTU — aHaIU3
U CHHTE3, CcpaBHEHHE, O0O0O0OIIeHNe, CHCTeMaTH3allMIO, BBHISIBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIsl W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HAOJIFOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIICPUMEHT (pEaIbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTeibHbIEpPeCyp
1| ) bI bl
Chbl
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
XuMusg — BakHas 00J1acTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubnmorexa LOK
) p https://m.edsoo0.ru/7f41837c
JESITENILHOCTH YEJIOBEKA
bu6moreka [IOK
1.2 BemecTtBa ecKrepea 15 1
HHIeCTRa 1 XHMHHCckrepeariinm https://m.edsoo0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 B .K ! e 00 6
O3AYX. RACIOPOL. LIOHATHE 0D ORCIIax https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B g1 e 8 1
OAOPOAL-LIOHATHE O KHCITOTAX H COTLIX https://m.edsoo0.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 00 0OCHOBaHUAX 5 1 1 bubmnorexa [TOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas 7 bubnuorexa [IOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
Memnpene-eBa. CTpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroro no paszeny 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no paszneny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Wroro mo pazueny 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuectBouacon
arams DJleKTPOHHBbIeHN(PPOBHIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
yeHus areJibHblepecypchl
/ ero | epadorsnl epadoThl
n

1 [Ipenmer xumuu. Poms xumun B 1 bu6morteka [IOK
JKU3HU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
IIpakTHyeckas padora Ne 1

3 «IIpaBuia paéorsl B 1adopaTopuu 1 bubnuoreka [JOK
U NPUEMBI 00palieHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYA10BAHUEM»

4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha npumepe 1 Bubamorexa [IOK

o R P P https://m.edsoo.ru/ff0d28c8
OYHMCTKHM MOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1
TOMPI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U cloKHBIEBEIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOECYUYEHNE 1 bubnuorexa [IOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIIecTB. XuMHuUecKas hopmyIa.

bu6mmoreka [IOK

10
BaneHTHOCThaTOMOBXMMHYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmorexa HOK
yAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COETMHECHNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemniecTsa. Moub. bu6moreka [IOK
Monspaas macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCKre U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
15 .
XUMHUUYECKUX pPeaKImil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIICCTBA TI0 YPABHCHUSAM bubmorexa HOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux
18 €aKIMi (COSTMHEHUS, PA3JI0KEHUS bubmmorexa [JOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTICTUCT O6ogII eHUE U bubmorexa HOK
H AT, IVH https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusI3HaHU I
20 | KonrtpoasHas pabora Nel mo teme bubnuorexa LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUM)

https://m.edsoo.ru/ff0d4290

Bo3xyx — cMmech razos. Cocras

bu6mmoreka [IOK

21 BO3yXA. Kies10pos — otement i https://m.edsoo.ru/ff0d448e
npocroe BeiecTBo. O30H
dusnuecKrue 1 XMuMUIECKHE

29 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuotexa [JOK
OKHUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsatueoOGokcuaax
CriocoObl ostydeHus: KUCI0po/ia B

23 | mabopaTopuu M MPOMBIILICHHOCTH. bubamorexa [OK

https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin

94 | PEAKLHH, NOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
Tonnuso (HedTh, Yroiab U METaH).

25 3arpﬂ3He1§Heq1;osnyy§<a, CIocoObI lro bubamorera LHOK

https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaILeHuUs
IIpakTuyeckas padora Ne 3 o

26 TeMe «Ilosrydenue u cobupanue bubnuorexa [JOK
KHCJI0POJa, U3yYeHHe ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB)

97 Bogopon — snemeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
du3nuecKkrue 1 XMuMHUUYECKHE

28 | cBoiictBa Bogopoa. [Ipumenenue bubmorexa LIOK

https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [lousaTue o KuCIOTaxX U COJISIX bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2

Cnoco0bl nosTy4eHus: BOAOPOa B

bubmuoreka [IOK

30 naboparopun https://m.edsoo.ru/ff0d4dd0
IIpakTHyeckas padora Ne 4 nmo
31 Tell)we «Ho.nyqeml:e U codupanue Bubmuorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BO/JI0PO/1a, M3YUYEHHUE ero CBOICTB
32 MouisipHblit 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYeCTBa
33 | BemiecTBa rasa I0 €ro U3BeCTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA TN 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 | ypaBHECHHIO peaKIMX HA OCHOBE Bubamorexa [IOK
" . https://m.edso0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHH ra30B
35 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTre 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacsiiiennbie 1 HEHACHIIIICHHBIS bubnuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTHueckas padora Ne S mo
38 TeMe «IIpuroros/ienne pacTBoOpoB bubnuoreka [JOK
¢ onpeaeJéHHOM MacCOBOM J10J1eil https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOT0 BelIeCTBA»
39 KonTtponpHas padota Ne2 o teme bubnuorexa [IOK

«Kucnopoa. Bonpopoa. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcunpl: cocTaB, KiaccupuKays,

bubnuoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX B bubmiorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmmoreka [{OK
KJaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee?
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOf(SBI;) 0T )GHI/IH XI/IMI/I‘IZSKI/IG bubmorexa [TOK
N yi ’ https://m.edso0o.ru/00ad9474
CBOMCTBA
IIpakTuyeckas padora Ne 6.
47 PemieHune 3kcnepuMeHTaNbHBIX bubmuoreka [JOK
3aaa4 o teMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYecKHX cOeTMHEeHUi»
I'enetnueckas CBsI3b MEKIY
48 KJIacCaMH HEOPraHHMYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o0menue u bubmuoreka [JOK
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/00ad9cb2
KonTtponpHas padota Ne3 o treme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

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

[TepBbIe MOTBITKY KIACCHUPUKAITUU

bubnuoreka [IOK

ol XUMHUYECKUX d7eMeHTOB. [ToHsTHE O httos://m.edsoo.ru/00adoffa
rpynmnax cXOJAHbIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMUYeCKuX deMmeHToB 1. 1. https://m.edsoo.ru/00ada52¢
Meneneera
53 [Tepuoapl, TpymIbl, TOATPYIIIHI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000J09eK
55 aToMoB 3J5ieMeHTOB [leproanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO0 €ro MOJI0KEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoamyeckoro 3akoHa
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [l bubnuorexa [JOK
N. MenpaeneeB — y4€HbIi, eaaror u https://m.edsoo.ru/00ada96e
IrPpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnunoreka [JOK
MHYECKHUXIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HonHamXHMIeCKaACEAD https://m.edsoo.ru/00adac34
50 KoBaneHTHasNOIIpHAIXUMUYECKAsC bubnuorexa [IOK

BA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBaneHTHasHENOMApHAAXUMUYECKA 1 bubnuorexka [JOK
SICBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CrenenpokHCneHiA 1 https:// m.edsocIJ_.I ru/00adae28
63 OKucIuTeIbHO- 1 bu6mmoreka [{OK
BOCCTaHOBUTEJIbHBIEPEAKIINHI https://m.edso00.ru/00adb076
bubmmoreka [{OK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 httos://m.e dSO(I)_.[I’U 100adb076
KonTponsnas pabora Ne4 no teme
65 | «CrpoeHue aToma. 1 1 bubmorexa HOK
X UMIIECKASCE 3L https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME

IIpudgrTom BbiaeIeHbl YPOKH, IPOBOAMMBbIe HA 000opynoBanuu «Touka Pocrtay



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

N KoanuecTBouacon
B
Jata | DiekTpoHHbIeHH(P
I Konrpo | IIpakrn
Temaypoxka u3y4 | oBbIeoOpa3oBaTesb
/ e | JIbHbIEp | 4YecKHep
eHHsl | HbIepecypchl
n r | adorsl a00ThbI
0
[Iepnoanueckuil 3aK0H.
bubmmoreka [{OK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00ad
XUMUYECKUX DJIEMEHTOB
b59%
. N. MenneneeBa
3aKOHOMEPHOCTH B
. bubnuotexa [JOK
W3MEHEHUU CBOWCTB
1 https://m.edsoo.ru/00ad
XUMUYECKUX DJIEMEHTOB
N b6b6
MEPBBIX TPEX MEPUOJIOB
Knaccuduxanus n bubnuorexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00ad
HEOpPraHWYECKUX BEIIECTB b7e2
Bunnr xumnueckoil cBA3U Bbubmmoreka ITOK
Y TUTIBI KpucTayumuecknx | 1 https://m.edsoo.ru/00ad
peEToK bac6
KonTtponbnas padoTta Nel
o teme «IloBTopenue u
yrayoaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJOB
Kypca 8 Kiacca»
Knaccupuxanms Bu6nuoreka [IOK
XUMHUUYECKUX PEAKIUH 0 1 https://m.edsoo.ru/00ad
Pa3IMYHBIM TPU3HAKAM bcb0
[TonsiTHe o ckopocTH
. bubmuoreka [JOK
XUMHYECKON PEeaKInH.
1 https://m.edsoo.ru/00ad
[ToHsiTHE O TOMOTEHHBIX U beOa
TeTepOreHHBIX PEeaKIIHUIX
[TonaTHe 0 XUMHYECKOM
paBHOBecHH. DAKTOPHI,
bu6mmoreka [JOK
BIIUSIFOIIME HA CKOPOCTh
. 1 https://m.edsoo.ru/00ad
XUMUYECKON peakluu u 8¢
MOJIOKEHUE XUMUYECKOTO
paBHOBECHs
OKHCIUTETBHO- bu6mmoreka [JOK
BOCCTAHOBUTEIILHBIEPEAK 1 https://m.edsoo.ru/00ad



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

LU cade
Teopus

N bubmuoreka [IOK
ANEKTPOJIUTUYECKOM

nucconuanuy. CHIbHEIC
U cy1adble AIEKTPOIIUTHI

https://m.edsoo.ru/00ad
cd68

HoHHBIEypaBHEHUAPEAKIT
5074

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
d448

XUMHUYECKUE CBOMCTBA
KHUCJIOT U OCHOBaHHU B
CBETE MpeJCTaBlIeHUi 00
BIEKTPOJIUTHYECKON
JTUCCOTMAIIAN

bubmmoreka [{OK
https://m.edsoo.ru/00ad
d5d8

XUMHYECKHE CBOUCTBA
COJIEH B CBETE
Mpe/icTaBIeHU 00

bu6moreka [IOK
https://m.edsoo.ru/00ad

AIEKTPOJTUTHYECKON dab2
IUCCOLIHAIINHT
TomsmHe o bu6moreka [IOK
. https://m.edsoo.ru/00ad
TUAPOTN3ECONCH

dod4

O06o006111IEHNE U
cUCTeMaTU3alsI3HaHU I

bu6moreka [IOK
https://m.edsoo.ru/00ad
ddi2

IIpakTuyeckas padora
Ne 1. «Pemenne
IKCIEPUMEHTAIBHBIX
3ajgawy

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
dbfa

KonTtponbHas padota Ne2
0 TeMe
«ONEeKTPOIUTUYECKAS
JICCOLIMAITHSL.
XUMUYECKUEPEAKIINU B
pacTBopax»

bubmuoreka [JOK
https://m.edsoo.ru/00ad
decO

OO01as XxapakTepucTuKa
rajoreHoB. XMMHUYECKUE
CBOICTBA HA NMpUMEpE
xJiopa

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
dfe2

XnopoBogopoa. ConsHast
KHCJIOTa, XUMHYECKHE
CBOMCTBA, MOJIyYECHHE,
MIPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
el04

IIpakTnuyeckas padora

bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

Ne 2 mo
Teme«llonyyenune
COJISTHOW KM CJIOTHI,
U3y4eHHe e¢ CBOMCTB»

https://m.edsoo.ru/00ad
£348

Beruucnenus no
YpaBHEHUSIM XUMUYECKUX
peaKuuid, €CJii OJJUH U3
peareHTOB JIaH B U30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
€488

OO01as XxapakTepucTUKa
aneMeHToB VIA-rpynmst

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
e64a

AnnoTponHbie
MOJU(PHUKAIIUU CEPBI.
Haxoxnenue cepol u €€
COEJIMHEHUH B MIPUPOJE.
XUMHUYECKUECBOMCTBACED
bl

bubmmoreka [{OK
https://m.edsoo.ru/00ad
e64a

CepoBo10pOJ, CTPOCHHUE,
¢buznueckue u
XUMUYECKHE CBOWCTBA

bu6moreka [IOK
https://m.edsoo.ru/00ad
€802

Oxcupsl cepbl. CepHas

KHCJIOTa, GU3UIECKUE U
XUMHYECKHE CBOIICTBA,

MIPUMEHEHHE

bu6moreka [IOK
https://m.edsoo.ru/00ad
€a28

XUMUYECKUE PeaKIInu,
JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO
criocoba moyyuyeHust
CEpPHOM KHUCIIOTBHI.
XuMuyeckoe3arpsisHeHne
OKpYy>Karolencpeapcoe
WHEHUSMUCEPHI

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
ec8a

Brrunciaenue maccoBoit
AOJIM BbIXOJa ITPOAYKTa
pCaKuu

bubmuoreka [JOK
https://m.edsoo.ru/00ad
ec8a

OO1ast xapakTepuCTHUKa
351IeMeHTOB VA-TpyIIbL.
A30T, pacrpocTpaHeHue B
npupoje, hpuznyeckue u
XMMHUYECKUE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
eeab

AmMHaK, ero pu3nUecKue
U XUMHUYECKUE CBOMCTBA,
MIOJIy4YE€HUE U

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
f004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

IIPUMEHEHHE

IpakTHyeckas padora
Ne 3 mo Teme

«Ilosryyenue aMmmuaka,
HU3Yy4YeHHe ero CBOMCTB»

bubmuoreka [IOK
https://m.edsoo.ru/00ad
180

A3o0THas KHCIO0TAa, €€
¢busnveckne u
XUMHYECKHE CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/00ad
306

Hcnonp3oBanue HUTPATOB
U COJIE aMMOHHUS B
KaueCTBE MUHEPAITbHBIX
yA0OpeHwuil.
XUMHYECKOE3arps3HEHHE
OKpYKaroLEUCpeabICOe T
WHEHUSIMUA30Ta

bubmmoreka [{OK
https://m.edsoo.ru/00ad
518

®docdop. Oxcnn pochopa
(V) u pocdopras
KHCIIOTa, (pU3HUecKue u
XUMHYECKHE CBOIICTBA,
MOJTy4YeHUe

bu6moreka [IOK
https://m.edsoo.ru/00ad
f68a

Hcnonb3zoBanue
¢docdaroB B kauecTBe

bu6moreka [IOK
MUHEpaJIbHbIX
. https://m.edsoo.ru/00ad
yA0OpEeHMIA. £c20
3arpsi3HEHUETIPUPOTHOMC T
pensipocharamu
Yraepon,

pacrnpocTpaHeHue B
npupoje, puznueckue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
fd9c

Oxcunpl yriaepona, ux
(dbuznveckue u
XUMUYECKHUE CBOMCTBA.
DKOJIOTUYECKHUEe
poOJIEMbl, CBSI3aHHBIC C
okcuzom yriepoaa (1V)

bubmuoreka [JOK
https://m.edsoo.ru/00ad
febe

YronwHasg Kuciora u eé
COJIN

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
006¢

IIpakTnuyeckas padora
Ne 4 o Teme
"Ilony4yenue
YIJIEKHMCJIOTO ra3a.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
027e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

KavecTBenHnasi peakuusi
Ha KapOoHaT-HOH"

IlepBoHauanbHbIC
MOHATHS 00
OPraHNYECKHUX BELIECTBAX
KaK O COCIMHEHHUSIX

yriieposa

bubmnoreka [IOK
https://m.edsoo.ru/00ae
054e

Kpemnnii n
€roCOeIMHEHNUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
080a

[IpakTnueckas padota Ne
5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TeEMeE
«BasxkHenme HeMeTaJIbl
H UX COCIUHEHHU

bu6mmoreka [{OK
https://m.edsoo.ru/00ae
0bf2

Kontponsnas padora Ne3
mo TeMe «Baxnelmmue
HEMETAJJIBI U UX
COCIMHCHUS

bu6moreka [IOK
https://m.edsoo.ru/00ae
0el8

OO6muras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB
— METAJIJIOB.
Merannudeckas CBI3b U
MeTaJlJInYecKast
KpUCTAJUTMYECKast
peuéTKa.
Du3NIeCcKueCcBOMCTBAMET
aJIjI0B

bu6moreka [IOK
https://m.edsoo.ru/00ae
103e

XUMHUYECKUE CBOMCTBA
METaJJIOB.
DIEeKTPOXUMHUYECKUIN P
HaMpPsHKEHUH METaJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae
1156

OO0111e crocoObl
MOJIyYCHHUST METAILIOB.
CnnaBsl. Beraucnenus mo
YpaBHEHUSM XUMHUYECKUX
peaxiui, eciu OJuH U3
pEareHToB COJIEPKUT
MpUMecH

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1156

IlongaTue o
KOPPO3UUMETAIIIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

IIemounbIeMETaIIBI

bubnuoreka [IOK
https://m.edsoo.ru/00ae
14b2

OKCI/II[I)I U TUAPOKCHUIbI
HaTpus U KaJIUA

bubmuoreka [IOK
https://m.edsoo.ru/00ae
14bh2

Illenoyno3zeMeNbHBIC
METaJUIbI — KaJILIIUU U
Mar"duu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
15e8

Baxxnelinmecoe THHEHUSIK
aNbIUA

bubmmoreka [{OK
https://m.edsoo.ru/00ae
15e8

O0001IeHne
CUCTEMATU3alUI3HAHUN

JKEcTKOoCTL BOOEI U
CrocoObl e€ ycTpaHeHUs

bu6moreka [IOK
https://m.edsoo.ru/00ae
1886

IIpakTHyeckas padora
Ne 6 mo Teme
"7KécTKoCTL BOABI M
MeTo/bl €€ ycTpaHeHus'"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1ae8

AroMuHUI

bu6moreka [IOK
https://m.edsoo.ru/00ae
1c64

AmMdoTtepHbIe CBOCTBA
OKCHJIa U THJIPOKCH]IA

bu6moreka [IOK
https://m.edsoo.ru/00ae
1c64

Kemxeso

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1d86

OKcuibl, TUAPOKCUIBI U
cosmm xkene3a (1) u
xenesa (1)

bubmuoreka [JOK
https://m.edsoo.ru/00ae
3566

O06o0011IEHNE U
CHCTEMAaTU3alUAZHAHUI

IIpakTnuyeckas padora
Ne 7. Perenne
JIKCHEPUMEHTATbHBIX
3ajJad4 1o TeMe
«Bakneimme MeTaLIbI
U UX COeINHEeHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
3de8

Brraucnenns no
YPAaBHEHUSM XUMHUYECKHUX

bu6mmoreka [JOK
https://m.edsoo.ru/00ae



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peaKkuuii, €CJii OJJUH U3
peareHToB JaH B U30BITKE
WA COACPIKUT IMPUMCCH.
BrrunciienusimaccoBoio
JIMBBIXOIAMIPOIYKTapEaKil
nn

1750

O06o0011IEHNE U
cUCTEMAaTHU3alUI3HAHUN

KonTponsHas padota Ned
o Teme «Baxueine
METaJIIbl U UX
COEIMHCHUS

BemectBa u matepuainsl B
MMOBCEIHEBHOM KU3HU
JeloBeKa

bubmmoreka [{OK
https://m.edsoo.ru/00ae
350

XUMHUYECKOe3arps3HEHHE
OKpyKarolencpeapl

bu6moreka [IOK
https://m.edsoo.ru/00ae
4270

Ponpe xumuu B perreHnn
9KOJIOTUYECKHUX TIPOOIeM

bu6moreka [IOK
https://m.edsoo.ru/00ae
4270

Pe3epBHbIi ypok.
O06o00611IEHNE U
cUCTEMAaTU3aIys 3HaHUI

bu6moreka [IOK
https://m.edsoo.ru/00ae
0dOa

Pe3epBHbIi ypok.
O60061enue u
cUCTeMaTu3alus 3HaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
b33c

Pe3epBHbIit ypok.
O60061enue u
cUCTeMaTu3allus 3HaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
9cb2

OBIIEE KOJIMYECTBO 6
YACOB II10 ITPOTPAMME 8

IIpu¢gTomM BbiaeIeHbI YPOKH, IPOBOAMMbIC HA 000pyaoBaHuu «Touka Pocrtay



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

