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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Taxxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUSA U C Y4ETOM KOHLEIIIUU NPENnofaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET pPACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbraram oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYYalolIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpairoT (GopMUPYEMBbIC XHMHUEH NPECTABICHUS O B3aWMOIIPEBPAIICHUIX
DHEPrUM M 00 HBOJIOLMHU BEHIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW  y4eOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITuXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIe HampaBieHUs B OOYYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(DUKON
COJIEp)KaHMsl  y4eOHOTO  MpeaMeTa, KOTOphIM  SIBISETCS  IeIaroru4eckKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS] U MOJyYEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YE€JIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — Ba)KHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM TIO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHMM NpaBWJ O€30IaCHOr0 OOpalleHHs C BELIECTBAMHU B
IIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUY;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
1EeJIecO00pa3HOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUs CBOETO 370POBbsI U OKPYXKAIOIIEH MPUPOAHOMN CPEbL;

—pa3BUTHE MOTUBALUMU K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UIIS U HAIPABIEHHOCTU AAJIBHEHIIErO
oOy4eHwUs.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bU3MYeCKuX CBOWCTB O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo ieicTBHE Kene3a ¢ pactBopoM cosn meau (11,
M3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHOU
coid, HaOJIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351eMEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHs] KHUCIOpOJa B Jabopatopud U HOpoMbIIUIeHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — nsnemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomopoxa B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpose U B KU3HU 4esioBeKa. KpyroBopot BOABI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusmdeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KuUCHOT. Psan axkruBHoctn MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIIO3HABAHUE M H3y4YCHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bojgopoaa ¢ okcuaoMm mean (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAHME OCOOCHHOCTEW pacTBOPEHHUSI BEILECTBC
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccienoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydyeHue B3zaumojeinctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJUla JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. [[. V. MeHneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNSI K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiiy pa3ioKeHUsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PELIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON peaKiuu. CocraBnenue YPaBHEHUMU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [[OHATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOUUALMU KHCJIOT, WIEJI0YEe H COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHHUs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METalaMH, HEMeTalllaMH, [Ieso4amMu). XJIO0pOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHW3M 4YeJjoBeKa. BaxkHeWlme XJIOpUABI U X
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (u3MUeCKue W XUMHUYECKHE CBOWMCTBa (00mME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKarolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YIOOPEHUM.

OOmast xapakTepuctuka 31eMeHTOB |V A-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
addekT. YroapHas KUciIoTa U €€ coiau, X GU3MYeCKre U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeiilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHMJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHYECKHX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOW peaKIuu Ha CyJbdar-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3y4YEeHUe Moenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCIIOTO rasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BaykHeuIe HeMeTaluIbl U UX COCIMHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi  KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUABl HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAUIbl MarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoe. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS Kalblus (OKCHHA, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKcu b, Tuapokcuabl U conu xxenesa (I1) u sxenesa
(1), mx cocraB, CBOWCTBA U TOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HW3YYCHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aJTIOMUHHUS, IIUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHNE U ONMMCAHUE MPOILIECCOB OKPAIIMBAHHUS
IJaMEHW MOHAMM HATpus, Kajdusid U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHenime
METaJIJIbl U UX COCIMHCHU .

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeneibHas JOoMmyCcTUMas
KOHIIeHTpalus BeiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHN 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

n3yyeHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIEb, SBIICHHE, IMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszmka: Marepusi, aToM, OJCEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYITPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IUHCTBE Y4YEOHOH WU
BOCIIMTATEIbHON JIE€ATEIbHOCTU B COOTBETCTBUU C TPAIULMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, IPUHSATBIMU B
oOmiecTBe MpaBUjIaMHM M HOPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTUBHBIX LIEHHOCTHBIX OpHEHTALUHA MU
paciIMpeHe ONbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoTH4ecKoro BOCNMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U HaydyHOMY HAcCJIEUI0, TIOHMMaHUs 3HAYEHUs] XUMHUYECKOM HAayKH B JKU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMaluein o
NEPEIOBBIX JOCTHKEHUSX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:



MPEACTABICHUSI O COLUMAIBHBIX HOPMax M NpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNeOBaTENbCKOM, TBOPUECKOM W  JAPYTUX  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOW JEATENbHOCTH NpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B TIpOLIECCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;
3)IeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLIUE
OCHOBY JJII IOHUMAaHHUSI CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEICTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JIHO0O03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOM U  HMCCIENI0BaTEIbCKON
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIIEM;

4)¢opMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOAMMOCTH COOJIO/IEHNUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U pPEaTbHOU KU3HU;

5)Tpya0BOro BOCIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKEHHUE K TPYAy M pe3yjbTaTaMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUSI 00pa30BaHus C YYETOM JIMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJ[alITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;



6)3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOUYHHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAaHMUS, IOHUMAHWE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
mpaBuiI 0€30MMaCHOTO MOBEICHHUS ITPU pabOTE C BEMIECTBAMH, a TAKKE B CUTYAIIHSIX,
YIPOXKAIOWIMNX 30POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY KAIOWIEeH MPUPOIHON CPENOM, AJI MTOBBIIIECHUS
YPOBHSI  9KOJIOTUYECKOM  KYJNbTYphl, OCO3HaHUS TJIOOAJBHOIO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
DKOJIOTUYECKOTIO0 MBIIUIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpegMETHBIX pPE3YyJAbTATOB BBIACHSAIOT 3HAYAMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU
HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphle obOecreunBaioT (OpMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

YMEHUSI HCIOJb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHHUH
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUIUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyUCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIETaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSATH B TIPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUKM MOJIEJIbHBIE MTPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33]1a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATHh CYLIECTBECHHBIC



MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKyue 1eHCTBUSA.

YMEHHE HCIOIb30BaTh IMOCTABICHHBIC BOIMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKIICHHUIA,

npuoOpeTeHNe ONbITa IO IUIAHUPOBAHWIO, OPTaHM3AIMHU M TPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENILHO TTPOTHO3HPOBATH €ro pe3ysbTat, (GopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICIOBAHUS, COCTABIATH OTUET
0 MPOJIEIaHHO paboTe.

Pa6ora ¢ undpopmaunmeii:

YMEHHE BHIOMpaTh, aHAIM3UPOBATH M WHTEPIPETHPOBATH HH(OPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOJIYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMYJIIpHAs JUTEpaTypa XWMHUYECKOTO COJACpP)KaHUS, CIPAaBOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3UYHbIE METOJBI W 3alpOChl MPU MOHWCKE M OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIs BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacT  WCHONB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpOH aKTHBHOTO MCIIOJIb30BAHUS PA3TTUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMAIBHYIO OpMY TpeCTaBICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll  HECIOXXHBIMU CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpauku 1 UX KOMOUHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAIM3MPOBaTh B Ipolecce Yy4eOHOW W
HCCIICIOBATENILCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOWIEH MNPUPOTHON
CpPEIB.

KoMMyHMKATHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJie nauasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcCyXmaeMoil  TeMbl, (OpPMYIHpPOBaTh CBOM  MPEIJIOKECHHUS
OTHOCUTEILHO BBIMTOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPENICTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
JESTEIIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
PE3YNIbTATOB BBIMIOJHEHHS] XMMHUYECKOTO AdKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOr0 MPOEKTAa);



yMEHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATEIbHOM W MCCJIEAOBATEIbCKOM  JIESITEIBHOCTH MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX [JE€WCTBUHM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanobosiee YPheKTUBHBIEC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENbHBIX 33/la4, CaMOCTOATEIIbHO COCTABJISATh WA KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHWM 33aJaHAM C Y4YETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIara€Mbl€ B YCIOBUU 3aJaHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mpemMeTHBIX pe3yJIbTaTOB TIO OCBOCHUIO 00S3aTEIBHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIUMKCS HAay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUN, cHenupUIecKue i TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH MO  TMOJYyYEHHI0 HOBOIO 3HaHWs, €ro HWHTEpIpETalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUIN:

e PpACKPBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAMHEHHUSI, pEaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U PHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 2(P(DEKT peakiuH,
AP0 aToMa, JJIEKTPOHHBINM CIIOM aroma, aToMHas OpOUTaIb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTHOH, aHUOH, PacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAasl KOHIICHTpAIs) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;



UCIIOJIP30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOpPMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

OTIPEJIETIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIIEHUS  DJIEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHHU IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

packpeiBath cMbIica [lepuommueckoro 3akona JI. M. Mennaeneesa:
JEMOHCTPUPOBATh NMOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MoJiokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTajIpo;

OMKCHIBaTh M XapakTepus3oBaTh TaOmMuHyro Qopmy Illepuoanyeckon
CUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIC HMEIOTCS B
tabmume «llepuoamdeckass cucrema xuMmmuueckux snemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00lIee YUCIO JIEKTPOHOB
U pacnpeiesieHUue UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TIIPOTEKaHUS XHWMHUYECKHUX IPEBPALICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyie
COEAMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIU;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE NPUYUHHO--CJIECACTBEHHBIX CBA3EH — ISl U3YyYECHHUS CBOMCTB
BEIIECTB WU XHUMHUYECKUX PpPEAKLUHM, ECTECTBEHHO-HAYYHbIE METOMbI
NMO3HAaHUS — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



ClemoBaTh  MpaBWjaM  TOJb30BAHHMS ~ XUMHUYECKOW  TOCYAOM |
7abopaTOpHBIM 000pY/IOBaHWEM, a TakKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TI0 BBITIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAa M KHUCJIOPOJAA), IPUTOTOBICHHUIO
pPacTBOPOB C OIPEACIEHHON MAaCCOBOM JOJEHW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(;makmyc, dheHondTarenH, METUIOPAHXK U JPYyTHUe).

K xoHIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

pPacCKpbIBaThb CMBIC OCHOBHBIX XWUMHMYECKHMX NOHATHW: XHWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIIO)KHOE BEUIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD, CTEIICHb
OKHCJICHHUS, XUMHUYECKasl peakIiysi, XUMUYECKasl CBs3b, TEIIOBOM 3 (deKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PAacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTHYECKAST OUCCOLMALMSA, PEAKLIHUH HOHHOIO
oOMeHa, KaTalM3aTop, XMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBIE pPEAKLUH, OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME M  BOCCTAHOBJICHME,
aJJIOTpONUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHMAas
koHueHTpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSITD 3TH NOHATHUS NPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTaBa, IIPUHAIJIEKHOCTH BELIECTB K
onpeAenéHHOMY KIJIAcCy COEIWHEHU 1Mo ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsil MOHA 110 XUMHUYECKON (QopMmyJsie, XapaKkTep Cpenbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COECAMHEHUMN, TUIl KPUCTALINYECKOU
PEIETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMbIica [lepuonmueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHMMAaHHE: OIMCHIBaTh U  XapaKTEPU30BaTh
TabnnuHyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» U «mooodHas



noarpynma (b-rpynma)», mambie u  OOdbIIEE TEPUOABI, COOTHOCHUTH
0003HaUCHUS, KOTOpHIE MMEIOTCS B TMEPUOJAMYECKONW Tabnmie, C
YUCJIOBBIMA  XapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
JIEMEHTOB (cocTaB M 3apsa  sApa, OOIIee YUCIO DIEKTPOHOB U
pacmpesielieHHe HX [0 AJIEKTPOHHBIM CJOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MCHEHHHM CBOWCTB JJIEMEHTOB M MX COCIMHCHHH B
mpeeniax MaJibIX MEPUOJIO0B U TJIABHBIX MOJATPYII C yYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy WM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIECTB, N0 TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTEMEeHEH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa TMpPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
IpUMEPaMH MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

COCTABJISTh YPaBHEHUS DJCKTPOJUTUYECKONW JAUCCOLMAIMHA  KHUCIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIOIIMX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALEHUH B Pa3TUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

coOioaTh  MOpaBuia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
7ab0paTOpHBIM  00OpPYNOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapoonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbl aMMOHHUS U HMOHBI U3YYEHHBIX METAIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;



IPUMEHSTH OCHOBHBIE OIEPAIlUN MBICIUTEILHON JEITeIbHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOAbl TO3HAHUSI —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHUE, SKCICPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

DJIeKTPOHHbIE
(undposbie)
KosanuyecTBo 4acon oOpa3oBaTe/ibHbIE
Ne ni/m HaunmeHnoBaHue pa3ieioB 4 TeM NPOrpaMMbl pecypcsl
Ko II
Beero HTPOJIbHbIE pPaKkTHYeCKHue
padoThI padoThI
Pasznea 1.IlepBoHayaibHble XUMHYECKHE IOHSTHS
XuMHST — BaKHast 00JI1aCTh €CTECTBO3HAHUS U bubmuorexa [JOK
1.1 . 5 2
MPAKTUYECKOMN JEATETFHOCTH YEIOBEKa https://m.edsoo.ru/7f41837c
Bbu6nmuoreka [JOK
1.2 B 1 1
CHICCTRA M XHMITACCKHE PeakitiH > https://m.edsoo.ru/7f41837c
HWroro no pazneny 20
Pasznen 2.BaxHeilnne npeacTaBUTe Il HEOPraHUYeCKUX BeleCTB
Bbu6nmuoreka [JOK
2.1 Boznyx. Kucnopon. [Tousrue 06 okcumgax 6 https://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
2.2 Bomopon. [TonsiTie 0 KMUCIOTaX M COMAX 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bona. P ! o 5 1 1
O/1a. FaCTBOPBI. LIOHATHE 00 OCHOBAHIAX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.4 O I 11 1 1
CHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUIN https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Pa3nen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHne aToMOB. XMMH4YECKAsl CBA3b.



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

OKHCIAUTENbHO-BOCCTAHOBHTEIbHBIE pPeaKkIuu

[lepuoanueckuii 3akoH u [lepronnueckas

bu6mmoreka [IOK
3.1 crucTemMa XMMHAYECKUX aemMeHToB /1. U. 7 https://m.edso0.ru/7fA1837¢
Mennene-eBa. CTpoeHue aroma
39 Xumuueckas cBsizb. OKHCIUTETBHO- 3 bubmuorexa [JOK
' BOCCTAHOBUTEJIbHBIE PEAKIIHH https://m.edsoo.ru/7f41837c
Bbu6nuoreka [JOK
Hroro o pasexy 15 https://m.edso0.ru/7f41837c
PesepBHOC Bpems 3 bubmorexa [JOK
p P https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

9 KJIACC

DJIeKTPOHHbIE
(undposbie)
KoumnuectBo yacos oOpa3oBaTe/ibHbIE
Ne ni/m HaunmeHnoBaHMe pa3ieioB H TeM NPOrpaMMbl pecypcol
Beero KonTposibHbIE IIpakTHyeckue
padoThI padoThI
Pa3znea 1.BenrecTBO U XUMHYECKHUE PeaKIIUU
11 [ToBTOpeHue u yriydaeHne 3HaHUH OCHOBHBIX 5 1 bubmmoreka [IOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKLIAI 4 bubamorera LIOK
https://m.edso00.ru/7f41a636
13 DneKTpoaUTHYECKasd JUccoluanusi. XUMHUUECKHE 8 1 1 bubnumoreka [IOK
peakuuu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroromopazaeny 17
Pa3znen 2.HemeTa/uibl M UX COeTMHEHUS
51 OO01mas XxapaKTepUCTUKAa XUMHUYECKUX JIEMEHTOB 4 1 bubanorexka HOK
VIIA-rpynnst. ['anorenst https://m.edso0.ru/7f41a636
59 OO01mas XxapakTepuCTHKa XUMHUIECKUX AIIEMEHTOB 6 bubmmoreka [JOK
VIA-rpynmel. Cepa u e€ coequHEHUs https://m.edsoo.ru/7f41a636
53 OO01mas XxapakTepuCTHKa XUMHUIECKUX IIEMEHTOB 7 1 bubanorexa HOK
VA-rpynmnsl. A30T, hocdop 1 uX COeAMHEHUS https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX AIIEMEHTOB Bu6morexa [IOK
24 IVA-rpynmel. Yriepoa u KpeMHUHR U UX 8 1 2

COEIUHEHUS

https://m.edsoo.ru/7f41a636
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HWroro no pazneny 25
Pa3zgen 3.MeTaJJIBI M X CO€THHEHUSA
. bubmuorexa [JOK
31 Obmme cBoidcTEa METaLIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkneiime Metaiuisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3znen 4.Xumus u okpyxaomas cpeaa
4.1 BertectBa 1 Marepualisl B )KU3HU YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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