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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe eaepalbHONM pabodeil MmporpaMmbl
BOCITUTAHUSA U C YYETOM KOHLEIIUU MPENnoaBaHus Y4eOHOTo mpeIMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABICHUE O IIENSAX, OOMIEH CTpaTeruu
oOyd4eHHs, BOCHHTAHWS U PAa3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHaBJIMBAECT o0s3aTeNbHOE IPEAMETHOE COJIEpKaHHeE,
NpEAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM U TeMaM IMPOrpaMMbl MO XHMHUHU, ONPENENAECT KOJWYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTEPUCTUKH COAEpKaHUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh  M3YYEHHS] XHUMUU € YU4€TOM  MEXIPEIAMETHBIX
UBHYTPUIPEIMETHBIX  CBSI3€H, JIOTMKK y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXcs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yJibTatamM 00y4YeHHs XUMHUH Ha YPOBHE II€JIeH M3yUeHHs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/Iep>KaHMUs.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHUPOBAHUS MHPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib UrparoT (popMUpPYEMbIE€ XUMHEH NpPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
PHEPruM M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aibHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIJ] B (POPMUpOBAHUE MBIINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW ydueOHOU  JesTEeIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHeHu(UKON HaydHOrO0 MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LETTOCTHOTO B3IJIsa HA €IUMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;
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crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJOTHYECKOE
00pa3oBaHuE 00YYAIOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHHH XUMHMH OOECHeYMBaIOTCS crelupuKon
collepkaHus ~ y4eOHOro  mpeaMeTa, KOTOpbIM  sBIsieTcs  MeJaroruuyecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKM XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TMOHSTUN
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona Kk €€ mzyuyeHuro. ColepiaHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUI O XUMHYECKOU
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHUHIIUITY
IIOCJIEA0BATEIBLHOTO PAa3BUTHsl 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeICTaBIeHUNA 00 BIEKTPOJUTUYECKON JIHMCCOLUMAlMU BELIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIUA OOBSICHEHHS W IMPOTHO3HPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMUYECKON COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJaM TMO3HaHHWS B Hayke. M3yueHne XUMUH NPOUCXOAUT C MIPUBICYEHUEM
3HAHUM M3 paHee M3YUYEHHBIX YUEOHBIX NpeaMeToB: «OKpyKaromuil Mup,
«buonorus. 5-7 kiacce» U «Pu3nKa. 7 KIaccy.

[lpy w3ydyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAaHUNA — BaXHEHIINX (HAaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
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NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHHH B Y4YEOHO-IIO3HABATEILHOW M Yy4eOHO-UCCIEeI0BATENbCKON
NEeSATEIbHOCTH, OCBOCHMHM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
ITOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YE€HHE MPUOOPEIH TaKUE 1ENH, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHSATHIO PELICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPa3HON JESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIbHOE 3HAYCHHE ISt
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OICHWUBATH SIBIICHUS
OKPY’KAaIOIIEeT0 MHPA, WCIOJNB3ysl 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX TMpPU pPElIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYJOBOM E€SATEIHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH SKOJOTUYECKU
1EJIeCO00Pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOIHOU CPEJIBI;

—pa3BUTHE MOTUBALMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIUTAaHUID Ha OCHOBE YCBOGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(wIis W HANpaBICHHOCTU AAbHEUIIIETO
oOy4eHwUs.

OO1iee YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).
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COJAEPXKXAHHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE dJIEeMEHThl. CHUMBOJIB XUMHYECKUX
aneMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcHUTEeNbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J10Jisi XUMUYECKOTrO 3JIEMEHTa B
COCJINHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BeunlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Ou3NUecKue U XUMUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX PEeaKlni (COSTMHEHUS, PA3I0KEHUS, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTIOBAaHUEM, U3yUECHUE U OMHCAHUE
bU3MYEeCKUX CBOWCTB O0pa3llOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJCHUE
bu3nueckux (IJIaBJI€HUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJTUBAHUE
MEJTHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
meau (I1) mpu HarpeBanuu, B3aMMOJCHCTBHE Kelie3a ¢ pactBopoM cosn meau (11),
H3y4eHHE CIOCOOOB pa3jieieHUusi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BhITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, mpoBeeHNe OYUCTKH TTOBAPEHHOU
coid, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAaCChl, CO3JaHUE MOJEIIEH MOJICKYJ
(ILIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucinopoa — 371€MEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoia B TpUPOAE, (PU3MUYecKne W XUMHUYECKHE
cBoicTtBa (peakuuu ropenus). Oxcupabl. [lpumenenune kuciopoga. CrocoObl
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NOJIyYeHHUs] KHCIopoAa B JabopaTopud W IpoMbllUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(pUKALNS KHCIOPOa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, (GU3MYECKUEe ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
noinyuyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
Hacelennsle M HEHACBIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BeleCTBa B pacTBOpE. XMMHUECKHE CBOMCTBA BOAbl. OCHOBAHUA.
Ponp pacTBOpOB B IpUpOZE€ M B KU3HU 4YesioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arpsi3HeHUE NPUPOIHBIX BOJ. OXpaHa v OYMCTKA IPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmyeckue M XUMHUYECKUE
cBOMCTBa OKCHUIOB. [TomydeHune okcuIoB.

OcnoBanusa. Knaccupukauus ocHOBaHMIl: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHmi. PU3NYECKHE W XMMHUYECKUE CBOMCTBA
ocHOBaHuU. [lomydyeHne OCHOBaHUN.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KuCHOT. Psanx akruBHoctn MmetaimoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosmyuenue conen.

['eneTnueckas CBI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCAaHHWE HX CBOWCTB, MOJy4YeHHE, cOOMpaHHe, pPACIIO3HABAHWE M HW3YUYCHHE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeiicTBrue Bogopoaa ¢ okcuaoMm menu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIOICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUsS BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOI J0JIell pacCTBOPEHHOTO BELIECTBA, B3aUMOJECHCTBUE BOJBI C METaNIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
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uccieqoBanne 00pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOIIOICHNE W3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIIOYCH,
u3yueHue B3aumojercTBus okcuaa meau (ll) ¢ pacTBopoM cepHOMl KHUCIIOTHI,
KHCJIOT C METajulaMHi, pPEaklUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTUM W3 PACTBOPA COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUN.

IHepuoauueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIACCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W IIETOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepuoanueckon cucrembl xumuueckux 3iueMeHToB [l. 1. Menneneea. [lepuobl
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK AaTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. [l. M. MenneneeB — y4€HbIM U
rpa)KJaHVH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNSI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aWMOJCHCTBHUE
TUAPOKCUJA LHMHKAa C pAacTBOpaMU KHUCJIOT M WIENOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemnmnuie ceasu
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Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 WCIOJIb30BaHUE KaK OOIMX EeCTECTBEHHO--HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOMBI, PaAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, CIHHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasl peaKkIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHUYECKUX DHJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KalblUsi MU HX
COCIMHEHN B COOTBETCTBHHM C TMOJIOXKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukarys XuMA4eCcKuX peakiii o pa3IndHbIM MpU3HAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3¢ (deKTy, o
W3MECHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPaTHMOCTH, TIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[ToHsiTHE O CKOPOCTHM XUMHYECKOM peakuuu. [loHsTHe 00 00paTUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTEeHHBIX
peakuusix. ITondatue o karanusze. [lositue o xumMuyeckom paBHoBecur. DakTOpHI,
BIIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMW M TOJO0XKEHHUE XHUMHUYECKOIrO
paBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM peakiuu. Cocrasnenne ypaBHEHHUI
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OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMIOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OaaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMHuueckoil cBa3u. Crenenp qucconuanuiv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOWCTBA KHUCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUNIMUYECKUX PEIIETOK HEOPTraHUYECKUX
BCIIIECTB — META/VIOB W HEMeTa/uloB (rpaduTa W anaMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peaKIuu
OT BO3JCUCTBUS PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHHUE DSIEKTPONPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOILECCa AUCCOUMALMUA KHUCJIOT, WIEJIOYEd U COJIeU
(BO3MOKHO  HCHOJIb30BAHME BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIONTUX ~ MPU3HAKK  MPOTEKaHUs  peakiuii  HMOHHOro  OOMeHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKEHUs, COCTUHEHMS), pAClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeTaJyuibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieno4amu). XJIO0pOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHUE, MpUMEHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M 4ejoBeKa. BaxHeimme XIopuasl U UX
HaXOXKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(MUKAIIIN KHUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpOeHHue, (U3NUECKUe U
XUMHYECKHE CBOWCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHass kuciora, Gu3MUecKue W XUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklUu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[IpuMeHeHne cepHOil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
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cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpefbl COCTMHEHHSIMU Cepbl (KUCIOTHBIC O],
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, PaCIpPOCTPAHCHHE B MPHUPO/IE,
bu3nUecKue U XuMHIecKue cBoicTBa. KpyroBopor a3ora B mpupoie. AMMHAK, €T0
bu3nYecKkue 1 XuMHUYECKHUEe CBOMCTBA, NOJyuyeHue u npuMeHeHue. Conu aMMOHUS,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMUUYECKUE
CBOMCTBa (00mIME Kak TMPEJACTAaBUTENsT Kiacca KUCIOT H  CHEIU(PUUYECKUE).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XuMHUECKOe 3arpsi3HCHUE OKPYKaIOIIeH cpebl COSAMHEHUSAMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
aioTponHbie Moaudukanuu (ochopa, huzmUecKkne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

O6mas xapakrtepuctuka 3iaeMeHTOB |V A-rpynmnbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUSA.  YTIEpoJ,  aJUIOTPOMHbIC
MoauUKAIMK, PACIpOCTpaHEHUE B TpHUpoAe, (PU3NYeCKne U XUMUYECKUE
cBoricTBa. Ancopbnusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoresza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, HTapHUKOBBIM
b dexT. YronpHas KUCIoTa U €€ COMM, NX (PU3NYECKUE U XUMUYECKHUE CBOMCTBA,
noJiydieHue W TnpuMeHeHne. KadecTBeHHass peakinuss Ha KapOOHAT-HMOHBI.
Hcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIICHHOCTH M CEIHLCKOM
XO3SIMCTBE.

[lepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, dTAHOJI, TJIMIIEPUH, YKCyCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKThl WX MepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKax, yriieBoJax — U UX
poli B OKM3HH UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIYy4YEHUE U
npumeHeHue. CoeauHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CHIMKAThI, UX HCIOJIb30BAaHUE B
OBITy, B MIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTepHasbl: KEPAMHKA,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsSI, ONBITHI, OTpaXkarouie (PU3NYECKUEe M XUMUYECKHE CBOWMCTBA
rajJjloreHOB ¥ HX COEJIMHEHHH (BO3MOXXHO MCIOJIB30BAHME BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHAIOB), HaOIIOICHHE TIpoliecca OOYIJIMBaHUs caxapa Mo JAeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBlIEHHOM CEPHOM KUCIIOTHI, IPOBE/ICHNE KAUECTBEHHOM peaKkuu Ha Cysbdar-
MOH W HAOJI0JIeHWE NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoiicTBamMHu a3ora, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIB30BAHHE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHME M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KAueCTBEHHbIX PEaKUWid Ha MOH aMMOHMS U PocdaT-uoOH U U3yuyeHHE MPU3HAKOB
UX IPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MENIBIO
(BO3MOKHO HCIOJIb30BaHUE BHJIECOMATEPUAJIOB), H3y4YECHUE MoOJEen
KPUCTAJUIMYECKUX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydyeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJuIbl ¥ UX COEIUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe Xumudeckux dsyemeHToB /J[. H.
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuioB. MeTtaiuyeckas CBsA3b U
MEeTajuInyecKass  KpUCTaulMueckas  pemérka.  DJEKTPOXMMUYECKHU  psin
HaMpspKeHU MeTauioB. U3nyeckre U XMMUYECKHUE CBOWMCTBa MeTaiioB. OOiue
crnocoObl modydeHuss MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CHocoObl 3alUThl WX OT Koppo3uu. CraBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anemenToB JI. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXXJIECHHE B MPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HAaTpus U Kanus). OKcuiabl u
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TUJIPOKCUAB HATpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M UX
COCIUHEHUU.

[[lenoyHo3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B pupoae. Pu3ndeckne 1 XUuMHYECKHE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kaiblus (OKCHH, TUIPOKCUI, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. N. MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AJIOMUHHSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XuMHYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. Okcuibl, ruipokcuibl U conu xenesa (I1) u xenesza
(1), ux cocraB, CBOWCTBA U TOJTyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C oOpa3llaMud METaNIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAHHUE BHUACOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHHUS KeEJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAHWE  BHUJACOMATEPUATOB), IPU3HAKOB  MPOTEKaAHUS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, UHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabGMrOIEHUE U OMUCAHKE MPOILIECCOB OKPAITMBAHHUS
IJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxHeunme
METaJUIBI U KX COCTUHEHHUSY.

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momolns npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).

Mestcnpeomemmnuie ceasu
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Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYCHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSTU, TaK U TIOHATUH, SBJSIIOIINXCS CUCTEMHBIMHU JJII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBIN (DakT, rumoTes3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUPUKAIMSA, TEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, MapHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsij, MTPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJIHI,
TMI0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMA POCCUUCKUMU
COLUMOKYJIbTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOliecTBe MpaBUjIaMHM M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJYarOIINXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpeHne OIbITa ACSTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1)maTpuoTH4ecKoro BOCMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIECOUI0, TIOHUMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 00I1IeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HH(OpManuend o
MEPEOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNEOBAaTEIbCKOM, TBOPUECKOM W  APYTUX  BUAAX
JESTEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHWMHUYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEICHHE U IIOCTYIIKM CBOMX TOBApUILEN C IO3ULHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIAIOLIME
OCHOBY JJI ITOHUMaHUS CYIIIHOCTH HAy4YHOM KapTHUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOIBI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE IS OOBSCHEHUs HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOU
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JUTEPATypOil, MOCTYHNHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JIaIbHEUIIIEM;

4)popmMupoBaHUS KYJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIOTPEOICHHS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTH COOJIO/IGHNUS TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPaKTUUECKOMY M3yUYEHUIO Mpodeccuii u Tpyia pa3indyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIA BBHIOOP
WHUBUyAJIbHON TPAEKTOPUHU MPOAOJKEHUSI 00pa30BaHus ¢ YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeIHOW POo(eCCHOHATBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJI€, OCHOBE €€ CYIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHOro o0pas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBui 0€30MACHOTO MOBEICHUS ITPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YTPOKAIOIMIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU W3YYCHUU XUMHH, IJIs
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKaIOLEeH IPUPOIHOM CPENOU, JJIs ITOBBIIECHNUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTed MX pelIeHUs MOCPEICTBOM METOJ0B XHMMHUH,
HKOJIOTHYECKOTO MBILLJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbhIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

YMEHUSI MCHOJB30BATh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS MNPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH [JIs1 KIACCH(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHaBJIMBATh TMPUYUHHO-CIICACTBEHHbBIE CBA3UM MEXIY OOBEKTaMH H3YyYEHHS,
CTPOUTD JIOTHUECKHE PAaCCYX ICHUsl (MHIYKTUBHbBIC, JEAYKTHUBHBIEC, IO aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIIOYCHHS;

YyMEHHE TMPUMEHSATH B TIPOIECCE MO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUKM MOJIEJIbHBIE MTPEJICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyna U YypaBHEHHUE
XUMHYECKON PeaKIMK — MPU PelIeHUuH yuyeOHO-TI03HaBaTeNIbHBIX 33]a4, C y4ETOM
ATUX MOJIEIBHBIX MPEICTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMbIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHUE HCIOJIb30BATh MOCTABICHHBIE BOIPOCHl B KAu€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHHUIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3AlMU M IPOBEICHUIO
YUEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbTaT, GopMyarpoBaTh 0000IIEHUS U
BBIBOJIbI IO Pe3yJibTaTaM MPOBEAEHHOIO OIMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
0 MpojieJIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPENICTABICHHUS, MTOIYyYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYyJIIpHAs JIUTEpaTypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJIbTYPOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpeICTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh MW aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
WCCJIEIOBATENLCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEJBbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYKAroLEHd NPHUPOIHOU
Cpensl.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBUS:

YMEHHs 3aJlaBaTh BOINpPOCHI (B XOJie Juanora W (WiIM) OUCKYCCHUHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYJIHPOBATH CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIOJHEHUS IPEIOKEHHON 3a/1a4U;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIC  PE3YyJbTaTbl  MO3HABATEIbHOM
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUIO
pe3yJIbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUU
BO3ZHMKAIOIIMX TMPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuid (00Cy X aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JECHCTBUW, ONPEACICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryasiTuBHbIe YyHUBeEpCAJIbHbIEe Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITEIbHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAaHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYEOHbBIX U
MIO3HABATEJbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHO pabdouel mHporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
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NEUCTBUN, cHenupuIecKue I TpeAMETHOW o0mact «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HAaHWS, €ro HWHTEpIpEeTalnH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUU 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKas peakius, KiaccupuKaius peakiuid: peaxiuu
COCIMHEHNUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- M SHJOTEPMHUUYECKHIE PEAKIINH, TEII0BOU A((EKT peakiin,
AIpO aToMa, JJIEKTPOHHBINA CIIOM aroma, aToMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTUOH, aHUOH, PAacCTBOP, MAccoBas JOJIs BEIIECTBA
(mpolieHTHasl KOHIICHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (Hopmys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEeHb  OKHCIICHWS  DJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHUM MO
dbopmynaMm, BHUJ XUMHYECKOM CBSI3M (KOBaJlcHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPaHEHHsI MacChl BELIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabmuuHy0 ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHUYECKUX DJEMEHTOB: pa3MyaTh T[OHITUS «IJIABHAA
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Mainbie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabnune «llepuoguueckass cucteMa XuUMHUYeCKuX »dyemeHToB [J[. W.
MenneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dIEKTPOHOB
U pacmpeeeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COCIMHEHWSI, MAaCCOBYIO JIOJII0 BEIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OMEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, 0000IeHHEe, CHCTEeMaTHU3alluio, KiacCu(pHUKaIUIo,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BCIIECTB M XHUMHYECKUX PpEaKIUil, EeCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICTUPOBAHHUE, JKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHWEM, a TakXKe TMpaBHiiaM OOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa M KHCJIOPOJA), MPUTOTOBJICHHUIO
pAacTBOPOB C ONPEAECTEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHX U APyTHE).

K xoHIy oOydenus B 9 kiacce npeMeTHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUIA:

pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TOHSTHUWA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIIO’KHOE BEUIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBSI3b, TEIJIOBOU A ekt
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] UCCOLMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBJICHUE,
aINoTponusi, aM(pOTEepPHOCTh, XUMUYECKas CBsA3b (KOBaJIEHTHAs, MOHHAas,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOoB,
CILJIaBbl, CKOPOCTh XUMHUYECKON peakluuH, MpPeeIbHO JTOMyCcTUMAas
xoHuentpaus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aWMMOCBSA3b OCHOBHBIX XHMHUYECKMX TNOHATHA U
MPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJI€HHS (HOopMys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e OIpPENEATh BAJEHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAMIEHKHOCTh BEHIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyIie, XapakTep Cpelabl B
BOJIHBIX PACTBOpAaX HEOPTaHWYECKUX COCAMHEHUU, TUM KPUCTAIITUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpeiBaThb cMbici Ilepuomnueckoro 3akonHa J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIHUCHIBAaTh U XapaKTEPU30BATh
tabnmmunyio (opmy [leproamdeckoil cUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pa3nyarh TOHSTHS «rjaBHas mnoarpynmna (A-rpynma)» u «moOouyHas
noarpynna (b-rpynma)», wmanble U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenieieHue HMX TI0 JJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

e KJIACCH(PUIIUPOBATh XUMHYECKUE BJIEMEHTHI, HCOPTAHMYECKHE BEIECTBA,
XUMHUYECKHE peakuud (M0 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepHW30BaTh (OMHCHIBATH) OOIIME W CICIUPUICCKUE XHUMHICCKUE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKAas OMNHCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMHYECKUX PEAKLINN;

e COCTABJISITh YPAaBHEHUS HJIEKTPOJMTHUYECKONM JUCCOLMALIMM  KUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
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oOMeHa, YypaBHEHHsS peakUuuid, MOATBEPKAAIOIIUNX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KIACCOB;

e PpAacKpbIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUN
HIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3TUX PEeaKIIHii;

e TMPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTpPOCHHS,
BO3MOXKHOCTH TPOTEKAaHUS XUMHYECKHX IMPEBpAIllEHUH B Pa3IUYHbBIX
YCIIOBUSX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M  MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIONIO XHMMHUYECKOrOo »JJeMEeHTa 1o Qopmyie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIIHH;

e coOmogaTh  MpaBWja  IOJIB30BAHUS ~ XUMHYECKOW  TOCYyIOM U
1a0opaTOpHBIM  O0OOpYJOBaHMEM, a TaKkKe IMpaBuia oOOpalleHus c
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHHIO U COOUPAHHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIECKUCIIOTO ra3a);

e TPOBOJAUTH  pPEAKLUMH, TOATBEP)KIAIOIIME  KAueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMUI-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTUOHBl AMMOHHUSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpax HEOPTraHMYECKUX BEIIECTB;

e TPUMEHSTh OCHOBHBIE ONEpaId MBICIUTEIBHON ACSITEIbHOCTH — aHalu3
U CHHTE3, CpaBHeHHE, OOO0OIIeHHe, CUCTEeMAaTH3alli0, BBIABICHHE
IPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi U3Y4YEeHHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIHil, €CTeCTBEHHO-HAyYHble METOAbl MO3HAHUS —
HaOJIo/IeHne, M3MepeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N KoanuecrBouacon DJIeKTPOHHbIE
0
HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bcer  Konrtpoabubiepador = IIpakTtuuyeckuepador
TEMIIPOrpaMMbl o0pa3oBaTejibHbIEpPeCyp
n 0 bl bl
Chbl
Pasznea 1.IlepBoHavyaibHbIeXUMHYECKHECTIOHSATHS
Xumus — BakHas 00J1aCThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOHU 5 2 bubnnorexa LIOK
' p https://m.edso00.ru/7f41837c
JIeSITENILHOCTH YEJIOBEKa
Bbu6nmuoreka [JOK
1.2 BemrecTBa 1 XUMHUYECKUEPEAKITAT 15 1
t peakd https://m.edsoo.ru/7f41837¢
Wroronopazneny 20

Pasznen 2.BaxHeiiine npeacTaBUTe Il HEOPraHUYeCKUX BellecTB

Bbu6nuoreka [JOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 httos://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
2.2 Bomopon.IlonsiTie o KUCIOTax M COMAX 8 1 https://m.edsoo.ru/7f41837¢
Bbu6nmuoreka [JOK
2.3 Bona. PactBopsl. [TonsiTie 06 ocHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCBIHEOPTaHUYECKUXCOETUHE 1 1 1 bubmmoreka [JOK
' HUI https://m.edsoo.ru/7f41837¢c
Hroronopazneny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jeMmeHToB . U. MenneneeBa. CTpoeHueaTOMOB.
XuMnuyeckasicBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU
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Ilepnonnueckuit 3axoH u [lepuoanueckas

bu6mmoreka [IOK
3.1 cUucTeMa XMMUYECKUX anemMeHToB /. 1. 7 https://m.edsoo.ru/7fA1837¢
Mennene-eBa. CTpoeHnearoma
Xumudeckas cBs3b. OKHCIUTEILHO- bubmuorexa [JOK
3.2 8
BOCCTAHOBUTEIILHBIE PEAKIIUU https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
Hroronopasneny 15 https://m.edso0.ru/7f41837c
PesepBHOCBpeMs 3 bubmorexa LHOK
p p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KIIACC
N KonuyecrBouacos DJIEKTPOHHbIE
| HaumeHoBaHHMepa3/eJoB U (undpossbie)
n/ Bcer  KoHTposabHbIEpado IIpakTnyecknepado
TEeMIPOTrPaMMbI o0pa3oBaTebHbIepecyp
I 0 ThI ThI
Chbl
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpEeHME U yroyOneHne 3HAHUIA 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/IeJioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bubmmoreka [JOK
' KITHit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs! JUCCOLIUALIUS. 8 1 1 bubmmoreka [JOK
' XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edso00.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTa/uibl M HX COeTMHEHUS
51 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bu6nuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepUCTHKA XUMUYECKUX
2.2 anemenToB VIA-rpynmnsl. Cepa u 6 bubmorexa [JOK
' ) pymmbL. Lep https://m.eds00.ru/7f41a636
e€coeIMHEeHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [JOK
' A0 ’ P https://m.eds00.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
24 aneMeHToB |VA-rpynmel. Yraepona u 8 1 2 bubmorexa OK
' . Py ' pos https://m.edsoo.ru/7f41a636
KpPpCMHHU U UX COCAUHCHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroronopazneny 25
Pa3zgen 3.MeTaJJIBI M BX CO€THHEHUSA
. bubmoreka [JOK
3.1 ObmpecroliCTBaMETAIIOR 4 https://m.edso0.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxueiine Metayuisl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Wroronopazneny 20
Paznen 4. Xumus 1 okpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmrorexa LHOK
' Hl P https://m.edsoo.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMS 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

8 KJIACC
Ne KoauvecTBouacon
DJIeKTPOHHBbIeNU(POBBICOOPa3OBATEI
Temaypoka Bce  Konrtpoabusiep IIpakTudeckuep
n/ bHbIEpPeCYpPChI
. ro a0oTbI a00ThI
1 [TonsiTHe 0 METOIAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1ab0OpaTOpUU U IPUEMBI bubnnorexa [HOK
2 1 1
oOparteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
YucTeie BemecTBa u cMecH. CriocoObl bubmuorexa [JOK
3 . 1
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
4 [Ipeamer xumuu. Posib XuMuu B )KU3HU 1 Bbu6nuoreka [JOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
[IpakTuueckas padora Ne 2 «Pa3nenenue
5) cMecelt (Ha mpuMepe OYUCTKU 1 1 bubmorexa LHOK
. pHMEp https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN )»
bu6mmorexa [IOK
6 ATOMEI H MOTIEKYIIb! ! https://m.edsoo.ru/ff0d2a6c
7 XuMHYECKHE dJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBICBEIIECTBA 1 bubmorexa LHOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOCYUCHHE 1 bubmorexa [JOK
YIAPHOEYH https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumuueckast popmyia.

Bbu6nuoreka [JOK

10
BajleHTHOCTHAaTOMOBXUMHYECKUXIEMEHT https://m.edsoo.ru/ff0d2eae
OB
OTHOcHUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTenbHas MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1o XUMHYIECKOTO DJIEMEHTA B Bbu6nuoreka [JOK
COCTMHEHNU https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniecTBa. Mosib. MossipHast bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMAYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMHUUecKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycaoBusl MIPOTEKAHUS bubmmoreka [JOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJIn4ecTBa, MacChl
17 BEIIECTBA IO YPAaBHEHUAM XUMHUYCCKUX bubmmorexa [IOK
t . P https://m.edsoo.ru/ff0d5708
peaxuuit
Knaccudukanmss XaMUIeCKUX peakiuii
18 (coenuHeHwMs, pa3JIOKEHUS, 3aMEIIICHUS bubmorexa LHOK
g ds ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHuMKIoneaucT. O0oO0enne u bubmorexa LOK
H AT IVH https://m.edsoo.ru/ff0d40c4
cUCTEMAaTU3aIMSI3HAHUA
PesepBHbIil ypok. O0001mIEHNE U
P P ?l bubmuorexa [JOK
20 CHCTEMATHU3aLMA 3HAHUH 110 TEME

((BGH_IGCTBEI U XUMHUYCCKUC PCAKITUN

https://m.edsoo.ru/ff0d61c6
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KonTtponsHas padora Nel o reme

bu6mmoreka [IOK

21
«BelecTBa 1 XUMHUYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3IyXa.
22 Knci};xo — 3JIEMEHT U IIPOCTOE o bubmmorexa [IOK
pos P https://m.edsoo.ru/ff0d448e
BelecTtBo. O30H
duznueckre 1 XUMHYECKHE CBOMCTBA
23 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmmorexa [JOK
poaL H ’ https://m.edsoo.ru/ff0d4614
ropenue). [TorsiTueobokcumax
Croco0B!I MOJIyUYEHHST KHUCIIOPOa B
24 s1adopaTopuun iqn OMI)IH_IJ'IerHOI[CTI/I bubmorexa LOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenuexkuciopoaa
TennoBoit 3¢ (hekT XUMUYECKOH peakinu,
MOHSITHE O TEPMOXUMHUYECKOM bubmmoreka [IOK
25
YPaBHEHUU, DK30- U SHAOTEPMUYECKHUX https://m.edsoo.ru/ff0d4790
peaKIusx
TOHJII/IBO HEQPTH, OJIb U MCTAaH ).
26 3ar HBHGIEI/IG(I];OS a a, CII0COOBI Z:FO bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[TpakTrueckas padota Ne 3 o Teme
27 «[Tonyyenue u coOupanue KUCI0Poaa bubmmorexa [IOK
i . P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTBY
28 Bomopon — anemeHT u mpocToe Bbu6nuoreka [JOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
29 du3nyecKkue U XUMUYCCKHE CBOMCTBA Bbu6nuoreka [JOK
BoJopoa. [IpumenenneBogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
30 IT
OIUITHE O KUCHOTAX 1 CONAX https://m.eds00.ru/ffod50d2
31 Crioco0bI MoTy4eHus BOJOPOia B bubmmoreka [JOK
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,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

naboparopuun https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
32 «ITonmyueHnue u coOupanue Bogopoaa 1 1 bubmorexa LHOK
yi N P AOpOAd, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOHCTBY
33 MonsipHblii 00bEM ra30B. 3aKOH 1 bubmmoreka [IOK
ABoraznpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
34 BEII[ECTBA ra3a II0 €ro U3BECTHOM 1 bubmorexa HOK
t . y https://m.edsoo.ru/ff0d55a0
KOHI/I‘IGCTBy BEIICCTBA UJIN 06’beMy
Brruucienus o0bEMOB ra3oB 1o
35 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA 1 bubmorexa [JOK
yp . peakt N https://m.edsoo.ru/ff0d5708
O6’beMHbIX OTHOIICHHUHU I'a30B
36 ®uU3nYECKUe 1 XUMUYECKHE CBOMCTBA 1 bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBaHui. [Tonsitue 00 1 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
BO a KakK paCTBOPUTCIIb. HaCbI CHHBIC U
38 HGIfaCBI epHHble paCTBO Bl MaICHCOBa;I 1 bubmorexa LHOK
t p ppL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢ bubanorexka [HOK
39 . 5 . 1 1
onpeAcNEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
Pe3epBHbIil ypok. O000IIEHNE U
P P ?l bubmuorexa [JOK
40 CUCTEMAaTH3aIA 3HAHWH 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«Kucnopoa. Bogopoxa. Boga»
41 KonTtponsHas padora Ne2 o reme 1 1 bubmmoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
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,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

Oxkcuppl: cocTaB, KiacCupUKaIus,

bu6mmoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne u XuMHYECKHE CBOMCTBA

43 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa LHOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

44 OcHoBaHus: cOCTaB, Ki1accupuxaus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

45 [lonydyeHne u XuMHUYECKHE CBONWCTBA bubmmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca

46 Kucnotsr: cocraB, kiraccudukanms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

47 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

48 CHOCOéBII) ot )eHI/IH XI/IMI/IquKHe bubmorexa LOK

N M ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Perenue
JKCIEPUMEHTAJIBHBIX 33Ja4 110 TEME bubnumoreka [IOK

49
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

50 I'eneTnueckas cBsi3b MEXKy KilacCaMu bubanorexka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
O0001IeHre U cUCTEMATU3aLMs 3HAHUN

51 1o TeMe "OCHOBHBIE KJIaCChl bubmmorexa LIOK

. https://m.eds00.ru/00ad9ch?2
HEOPraHMYECKUX COCIMHEHUM
KonTtponsHast padora Ne3 o reme
" bubmmoreka [JOK
52 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKH KIIACCUPUKALIAN
53 XUMHYECKHUX 31eMeHTOB. IloHsaTHE O
rpynnax CXOJIHbIX JIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

[lepuoanueckuii 3akoH u [lepronnueckas

bu6mmorexa [IOK

o4 ;Z;ZZ?;EZH%CKHX onemenros /1. 1. https://m.edsoo.ru/00ada52c
95 [lepuoael, rpynmnsl, IOATPYIIILI bubmmorexa [TOK
https://m.edsoo.ru/00ada52c
Ctpoenue aroMmoB. CocTaB aTOMHBIX bubanorexa [HOK

56
sanep. 3oTomnsl

https://m.edsoo.ru/00ada342

CtpoeHue JIeKTPOHHBIX 000JI0UEK
57 aToMoB 3JieMeHTOB [lepuoanyueckoit
cuctemsl /. 1. Menzaeneera

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ada6bc

XapaKkTepUCTUKA XUMUYECKOT'0 3JIEMEHTA
58 110 €T0 MOJI0KEeHUIO B [lepuonnueckon
cucteme /1. 1. Menaeneena

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ada824

3nauenue [lepuonnueckoro 3akoHa s
pa3BuTus Hayku U npaktuku. 1. 1.

bu6mmoreka [IOK

59
MenpeneeB — y4€HbIN, [1€1ArOT U https://m.edsoo.ru/00ada96e
TpaXXKJaHUH
DIIEKTPOOTPULIATETLHOCTHATOMOBXUMUYE bubanorexa [HOK
60
CKUXDJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 HNoHHaIXUMHUUECKASACBI3b
https://m.edsoo.ru/00adac34
62 KoBanieHTHAsAIOIAPHAAX UMUYECKAACBI3H bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
63 KoBaneHTHassHENOMSAPHAIXUMUYECKASICBS bubanorexa [HOK

3b

https://m.edsoo.ru/00adaab9
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,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

Bbu6nuoreka [JOK

64 CTeneHbOKCACHHS ! https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK

65 peakiuu. OKUCTUTETN U 1 https://m.edso00.ru/00adb076https://m.edsoo.
BOCCTAaHOBUTEJH. ru/00adbQ76
O06o0mIeHre U cucTeMaTr3alus 3HaHHHA Bu6morexa LIOK. MO https://mob-

66 o TeMe «CTpoeHue aroma. 1 odULrU ’ AERs. /Mo
XUMHUYECKAsICBA3bY -

67 Kontposbnas padota Ne4 o reme 1 bubanorexa [HOK
«CtpoeHune atoma. XUMHYECKASICBSI3b) https://m.edsoo.ru/00adb486
PeseprubIit ypok. O6001IeHNE 1

68 cHUcTeMaTu3alus 3HaHU TeMe 1 bubmuorexa [IOK MDO https://mob-
«Xumuueckast cBA3b. OKUCIUTEILHO- edu.ru
BOCCTAaHOBUTEIbHBICPEAKITUN

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KJIACC
Ne KoanuyecTBouacoB
Be HaTau3 DJIeKTPOHHBIEU(POBLEIEOOPaA30
n Temaypoka Konrtpoasubl  IIpakTuyeck y P p P
er YeHus BaTe/IbHbIEPeCYpPChl
/ o epadoThI nepadoThI
n
ITepnomnueckuii 3axkoH. Ilepuonnyeckas
1 cnfTeMa XAMHYECKHX BJIGMIG)HTOB AU 1 bubmorexa LOK
o https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHYECKHUX DIEMEHTOB MEPBLIX TPEX 1 bubmorexa LOK
P p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnumoreka [IOK
HEOPTaHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMuueckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
. Bbu6nuoreka [IOK, MDO
5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
https://mob-edu.ru
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca
6 Krnaccudukanust XMMHUYECKHX PEeaKIIHid 1 Bbu6nmuoreka [JOK
10 Pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOM
7 eakquu. IloHATHE O TOMOT€HHBIX U 1 bubmorexa [IOK
PeAKIH. https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaAKIIHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
8 DaxTopsl, BIUSAIOIIME HAa CKOPOCTh 1 bubmorexa LIOK
Pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHUE
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,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

XUMHYCCKOI'0 paBHOBCCHUSA

9 OKHCIUTEIBHO- Bbu6nuoreka [JOK
BOCCTAHOBUTEJIbHBICPEAKIINHI https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU

10 ncconuarmu. CUIBHEIE U cl1a0bIe Bubmorexa ITOK
A HHATIH https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI

11 HNounnrleypaBHEHUSIPEAKITUA Bubmorexa ITOK

yp peaKtl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEICTABICHUNA 00 buGnnorexa LIOK
. peA https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEACTABIIEHNAI 00 DIIEKTPOIIUTUYECKON bubmorexa LIOK
peAl p https://m.edsoo.ru/00add8b2
IIUCCOLIMAIAN
14 IlousTue o runpoauzecoiie bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O00011IeHNE U cCUCTEMATH3 A3 HAHUHA
= H https://m.edsoo.ru/00addd12

16 [IpakTuyeckas padora Ne 1. «Perenune bubnuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
PeszeprubIit ypok. O6001IeHNE 1

17 CHCTEeMaTH3alMs 3HaHUH 110 TeME bubmuorexa [JOK
«INEKTPOJIUTUYECKAS TUCCOLIUALIMSL. https://m.edso00.ru/00ae0dOa
XVUMUYECKUEPEAKITNH B PACTBOPAX)

Kontposbras padota No2 o teme
18 «IIIEKTPOJIMTUYECKAS TUCCOLIMALIA bubmorexa LIOK
p a HHATIL https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIIUHA B PACTBOPAX»
19  OOGmas xapakTepuCTHKa T'aJOTCHOB. bubmmoreka [JOK
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,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJjopa

https://m.edsoo.ru/00addfe2

XnopoBogopon. ComnsiHast KHCIIOTA,

20 XHUMUYECKHE CBOMCTBA, MOJyUECHUE bubmorexa HOK
’ v ’ https://m.edsoo.ru/00ade104
[IPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
21 «ITomyueHue COMTHON KUCIOTHI bubmorexa [IOK
yi - N ’ https://m.edsoo.ru/00ade348
U3yYCHHE € CBOMCTBY
BBI‘II/ICJIGHI/IH 10 ypaBHeHI/ISIM
22 XHUMHUYECKHX peaKIyi, €CIM OOUH U3 bubmorexa [IOK
DeAKHIH, g https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
93 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubanorexka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATI0TpOIHBIE MOAU(UKAIIUU CEPBHI.
24 Haxoxi[eHHe Ccephl H(l)eé COGILI/IHGII){I/Iﬁ B bubmorexa LIOK
P . https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHECBOWCTBACEPHI
CepoBonopo, ctpoenue, pu3ndeckue u bubmmoreka [JOK
25 .
XUMHYECKHE CBOHMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTAa,
26 = (¢usnYecKue U XUMHYECKUE CBOICTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
[IPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JICKALUE B
OCHOBE TIPOMBINIICHHOTO CII0c00a
27 MOJIYYEHHST CEPHOM KHUCIIOTHI bubmorexa HOK
. p ' . https://m.edso0o.ru/00adec8a
XUMHYECKOE3arps3HEHUEOKPYKAIOIIEHC
PeABICOCTUHEHUIMHUCEPHI
28 Brruucnenue MaccoBOil JJOIU BBIXO1a bubmuorexa [JOK

IPOAYKTA peaKLuu

https://m.edsoo.ru/00adec8a
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rpynnsl. A30T, pacipOCTpaHEHHE B

OO01mmas xapakTepucTuka 31eMeHToB VA-

Bbu6nuoreka [JOK

29
npupoze, GU3nIecKue 1 XUMUUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBa

30 AmMMHaK, ero Gpu3n4ecKkue 1 XUMHYECKUE bubnunoreka [IOK

CBOMCTBA, ITOJIy4CHUE U IPUMEHEHUE

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

[Ipaktrueckas padota Ne 3 o Teme
31  «llonmyyenue ammuaka, U3y4eHHUE €T0
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

A30THAas KUCI0Ta, €€ hu3nueckue u

32
XMMHUYECKHE CBOMCTBA

Bbu6nuoreka [JOK
https://m.edso0.ru/00adf306

Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHUS B Ka4€CTBE MUHEPAIBHBIX
33 | ynoOpeHwid.

peabICOeTMHEHUSIMUA30Ta

XUMUYECKOE3arpsi3HEHUEOKPYKAIOIIEHC

Bbu6nuoreka [JOK
https://m.edso0.ru/00adf518

®dochop. Okcun dhocdopa (V) u
34 docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOMCTBA, MOJYYEHUE

bu6mmoreka [IOK
https://m.edso0.ru/00adf68a

MHUHEPaAJIbHBIX Y100pCHHIA.

Hcnonp3oBanue pocdaroB B kauecTBe

bu6mmoreka [IOK

35
3arpsi3HeHuenpupoaHoiicpensihocharam https://m.edsoo.ru/00adfc20
u

36 Yraepon, pacipocTpaHEeHHUE B IPUPOJE, bubanorexa HOK

buznyeckue 1 XuMUYeCcKre CBONCTBA

https://m.edsoo.ru/00adfd9c

Oxkcuppl yriaepoaa, ux Gpusndeckue u

37 XUMHUUYECKHUE CBOICTBA. DKOJIOTMUYECKUE

HpO6JI€MBI, CBs3aHHBIC C OKCHAOM

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adfebe
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yriepona (1V)

38 | VYroupHas KUCIOTa U €€ COJIH bubmorexa [JOK
https://m.edso0.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
"[Tony4yeHue yrieKuciaoro rasa. bubanorexka HOK
39
KauectBenHnast peaxiiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00
40 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LIOK
p https://m.edso0.ru/00ae054e
COCTMHEHUSX YIiIepoaa
41 KpeMuuii u erocoetnHeHUS bubmorexa LIOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
42 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubanorexa HOK
«BaxHeire HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHHMS
PeseprubIit ypok. O6001IeHNE 1
43 CHUCTEeMaTH3allusl 3HAaHUH 110 TEME bubmuorexa [JOK
«BaxHeire HeMeTaIbl U UX https://m.edso0.ru/00ad9ch?2
COCAUHCHHMS
KonTponpHas padora Ne3 o Teme
44 «BakHeinye HeMeTaIbl U UX bubmorexa [IOK
https://m.edsoo.ru/00ae0el8
COCAUHCHHMS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
3JICMCHTOB — MCTAJIJIOB.
Bbu6nuoreka [JOK
45 Meramndeckas CBSI3b U MeTaJlJIMdecKast

KPUCTAIUINYECKAS PEIIETKA.
dusnyeckruecBoiCTBAMETAIIIOB

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

XUMHYECKHE CBOMCTBA METAJJIOB.

46 DIIEKTPOXUMUUECKUHN PSIT HAIPSHKEHUH bubmmorexa [IOK
p P p https://m.edsoo.ru/00ael1156
METAJIIIOB
OO6mme cnocoObI MOTYyYEHUS METAIIJIOB.

47 CnnaBel. Beruncnenus no ypaBHeHUAM bubnunoreka [IOK
XAMHUYECKUX PEaKLU, €CIIU OOUH U3 https://m.edso0.ru/00ael1156
pEareHTOB COACPKUT MPUMECH

48 TToHaTre 0 KOPPO3UNMETAILIOB bubmnorexa [IOK

PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK

4

o [Henoumpiemeran bt https://m.edsoo.ru/00ael4b2

50 OKCI/I bl 1 I' OKCHUAbI HATPUA U KAJIUA BI/I6J'II/IOT€K3. HOK

A AP A p https://m.edsoo.ru/00ael4b2

51 [IlenouHo3eMeTbHBIC METAIUIBI — bubmuorexa [JOK
KaJIbIIUA U MarHuit https://m.edsoo.ru/00ael5e8

52 Baxueiimecoe THHEHUAK AU bubmmorexa [IOK

A H https://m.edsoo.ru/00ael5e8
53 O00011IeHNE U cCUCTEMATH3 A3 HAHUHA bubnnorexa LIOK, M30
https://mob-edu.ru
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK

54
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme

55 "XKEcTKOCTL BOABI U METOELI €€ bubmorexa [IOK

\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
56 A 7
JOMIHIH https://m.edsoo.ru/00aelc64
57 AmMdoTepHbIe CBOMCTBA OKCHIA U bubanorexa HOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

Bbu6nuoreka [JOK
XK
58 eso https://m.edso0.ru/00ae1d86
Oxcuibl, TUAPOKCUIBI 1 coitu xkene3a (1) bubmuorexa [JOK

59 u xenesa (111)

https://m.edso0.ru/00ae35e6

60 O0001IeHUE U CUCTEMATU3ALIUSA3HAHUI

bu6mmoreka IIOK, MDO
https://mob-edu.ru

[IpakTuueckas padora Ne 7. Permenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

Bbu6nmuoreka [JOK

o1 «Baxunenmue MeTajuIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brbruncrienus no ypaBHEHUsIM
XUMHUYECKHX PEeaKLui, e OJTUH U3

gp  PCArcHTOB JaH B M30BITKE WJIN COACPIKUT bubmmoreka [IOK

IPUMECH.

YKTapeaKIuu

BrrunciieHussMaccoBON10IUBBIXOAANIPO

https://m.edso0.ru/00ae1750

63 O0001IeHUE U CUCTEMATU3ALIUSA3HAHUI

PeseprubIit ypok. O6001IeHNE 1
64 CUCTEMAaTH3AaIA 3HAaHUH 110 TEME
«Bakuenime MeTalIbl U UX

COCOAUHCHUSA

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

Kontposbnas padota Ne4 o teme
65 «Baxxueinme Meraiuisl 1 UX

Bbu6nuoreka LIOK, MDO
https://mob-edu.ru

COEIUHEHUS
BemiectBa u MmaTepuanbl B TOBCEAHEBHOM Bbu6nuoreka [JOK
66
JKU3HM YE€JI0BEKA https://m.edso00.ru/00ae3f50
67 XUMHUYECKOE3aArpsA3HEHUEOKPYKAKOLIEHC bubanorexka HOK

penbl

https://m.edsoo0.ru/00ae4270
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,ﬂ,OKyMEHT noanncaH 3]16KTpOHHOﬁ noanucbio.

68 Ponp Xx¥MUH B pEIIEHUH DKOJIOTHYECKUX 1 bubnuoreka [IOK
npooiiem https://m.edsoo.ru/00ae4270
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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,ﬂ,OKYMEHT noanncaH 3J'IeKTpOHHOI7I noanucbio.
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

[Nabpuensn O.C. Xumusi, 8 kinacc M.: [Ipocsemienue

Pynzutuc I'.E., ®enpaman @.I'. Xumus, 9 knacc M.: [Ipocsemienue

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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JOKYMEHT NOJANUCAH DJIEKTPOHHOW NOANNUCBIO

&,
MMOIHNCH

O6wuit ctaTyc noanucu:
CeptuduKar:
Bnapeneu:

Uspatennb:

CpokK peiictBus:

[arta v Bpema co3gaHua M.

HOAJIUHHOCTD JOKYMEHTA NIOATBEPK/IEHA.
IPOBEPEHO B TIPOTPAMME KPUIITOAPM.

Mopgnuce BepHa

00BC91F845AECDFC2AD863A70F51060215

MYHUUMNANbHOE BIOAMETHOE OBLLEOBPA3OBATE/IBHOE YYPEXAEHUE
"TMMHA3MA Ne 1", CKanbcKasn, 30a HMKo1aeBHa,
gimnazium@edumonch.ru, 510702149940, 5107110485, 00288104821,
1025100654402, MYHUUMNANBHOE BIOAMETHOE
OBLLEOBPA30OBATE/NIbHOE YYPEXOEHUE "TMMHA3NA Ne 1", OupekTop,
ropoa MoHueropck, Bpegosa, gom 1, MypmaHckas obnactb, RU
KasHayencTtBo Poccum, KasHaueincteo Pocecuu, RU, r. Mocksa, BonbLioi
31aTOYCTUHCKUI Nepeynok, 4. 6, ctpoenne 1, 1047797019830, 7710568760,
77 MockBa, uc_fk@roskazna.ru
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