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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o0pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepalibHOM padoyell mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPENOJaBaHUsl YYEOHOTO MpeaMeTa « XUMUSH
B 00pa3zoBaTeNbHbIX opranu3ainusax Poccuiickoit @enepanuu.

[Iporpamma 1mo xuMuu Aa€T TPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
00yueHHUsl, BOCIUTAHHS W Pa3BUTUS OOYYaIOIUXCS CPEACTBAMU Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMEeTHOE coJiep>KaHue,
npeaycMaTpPUBAET pacIpeleleHue €ro Mo KilaccaMm M CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSIeT KOJIUYECTBEHHBIE H
Ka4E€CTBEHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HW3YYEHHUS XHUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpolecca, BO3PaCTHBIX
0COOCHHOCTEH  OOydYarolmuXcs, ONpeACIsIEeT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeIIbHOM
nporpaMMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TakXke TpeOOBaHMM K
pe3yJibTataMm 00yUYeHHs] XUMUM Ha YPOBHE II€JIC M3yUeHHs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEIbHOCTH OOYYalomIerocs I0 OCBOCHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XHMHUH CIYXXUT OCHOBOW il (OPMHUPOBAHMS MHUPOBO33PEHUS
00yyJaromerocs, €ro MpeJCTaBICHU 0 MaTEepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
poib urparot GopMUpPYEMbIE XUMHUEH MPEACTABICHHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIIOBEUECTBA — CBHIPhEBOM, JYHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydyeHne Xxumuu:

CIIOCOOCTBYET  peajiu3allud  BO3MOXKHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMUPOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIIeH U (hYHKITMOHATIHLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
00y4arolMXcsi, HABBIKOB WX CAMOCTOSITENILHOM  y4eOHOW  JeATEeNbHOCTH,
AOKCIEPUMEHTAJIBHBIX M MCCJIEAOBATEIbCKUX YMEHHH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHeNU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B OPMUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUYaIOIINXCS;



CrocoOCcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00y4YarOIUXCS.

JlanHbple HampaBiieHHsS B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHelU(pUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPbIA  SIBISETCS  MENaroruyecku
alaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XMMUU Ha ONpeAeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOILEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHME OOYyYarOUIMMHUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MporpamMmbl MO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa kK e€ uzydenutro. CoJepkaHue CKIAAbIBACTCS U3 CUCTEMBI
HNOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHLUITY
IIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TMpEeACTaBIEHUN 00 3IEKTPOJUTUYECKOW JUCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOIO
YPOBHSI K JPYyromMy, BBINONHSAS (QYHKUUM OOBSICHEHUS M IMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOYKHOCTEH NMPAKTUYECKOTrO MPUMEHEHMS WU IOIY4YEHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IPEACTABICHNS] O XUMHYECKOM COCTABIIIONIEN HAYyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJaM NO3HaHUs B Hayke. V3ydyeHHe XMMHMM NPOUCXOIUT C MPHUBJICYECHHUEM
3HAHUA W3 paHee H3YYEHHBIX Y4eOHbIX mpeAMeToB: «OKpyKaomMUi MUPY,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipn wW3yyeHHH XHUMHM T[POUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XMMHYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBL.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKECHUM,
JOCTYIHBIX O00OOIIEHUIT MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAaHUS TPU U3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIIBHOW M Y4EOHO-UCCIIENOBATEIHCKON
NEATETLHOCTH, OCBOCHHMHM TIPaBWJ OE30MacHOTO OOpaIlleHHs C BEIISCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipn m3ydyeHun XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30oBaHUsSI BaAXKHOE
3HaUYE€HHE MPUOOPEIH TaKue IeNH, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHCTEMaTHYECKOE MPUOOIIECHUE
o0ydJaronmxcsi K CaMOCTOSATEIbHON I103HABATEIbHONW JESITEIIbHOCTH, HAYy4YHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCI0BUM, CIIOCOOCTBYIONMIUX MTPHUOOPETCHHIO 00YyJarOIUMUCS
OTIBITa PA3HOOOPA3HOHN JESITCIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINI), UMECIOIMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCJI€ YMCHHH OOBSICHATH W OICHWUBATH SIBIICHUS
OKPY’KaIOIIEeTr0 MHPA, UCIOJB3Ys 3HAHWUS U OIBIT, MOJYYEHHBbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHATh MX TMPU pPEIIeHUH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOW IEATENBHOCTH;

— ¢opmupoBaHue y OOy4YaOIIMXCS TyMAaHUCTHYECKUX  OTHOIICHH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJOTHUYECKU
1eaecoo0pa3HOro TOBEICHUS B OBITY W TPYJAOBOM JEATENBHOCTH B IEJSIX
COXPaHEHMS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOCHHUS OOINECUETIOBEUYCCKUX IICHHOCTCH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS W HANpPaBICHHOCTH AATBHEHUIIETO
00yueHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 0011ero oOpazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUME OBYUYEHUASA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHUYECKUE MOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YE€IOBEKa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. PU3KMUECKHUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HAaHMS B XUMUM. YuCThIE BelecTBa U CMECH.
CriocoOnI paszjeneHust cMecei.

ATOMBI W MOJICKYJIbl. XHUMHYECKHE dJeMEHThl. CHUMBOJB XUMHYECKUX
aneMeHTOB. [IpocThie U CioXKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOoH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAsE aTOMHas Macca.
OTHOcCUTENbHAs MOJICKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTa B
COEAVHEHHUH.

KomnuecTtBo BemectBa. Mosib. Mosnsipaast macca. B3aumMocBs3b KOJIM4YECTBA,
MacChl M 4YHCJAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

du3nyecKue U XUMUUECKUE SBJICHUSI. XUMHYECKasl peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxarms
XUMHUYECKUX PEaAKIUi (COeTMHEHNUS, Pa3I0KEeHUs, 3aMEIICHUs, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOU MOCY0¥, MpaBUjiaMu paboThl B J1aOOpaTOpPUU U
npuémMamu oOpaleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINMCAHUE
¢dbu3ndeckux CBOWCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
dbusndeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XMUMHUYECKHX (FOpPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) sIBJICHUM, HAOII0/ICHUE U
OTHMCaHUEe TPHU3HAKOB MPOTEKAHMS XMUMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pazioKeHHE THUAPOKCHIA
meau (1) mpu HarpeBanum, B3auMoielicTBrE xene3a ¢ pactBopom cosu meau (I1),
U3y4eHUE CIOCOOOB Pa3JeNeHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBEIEHUE OYMCTKU MMOBAPEHHOU
coiid, HaOJIOJEHWEe U  ONHUCAHME  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJENEH MOJIEKYII
(IIapOCTEePKHEBBIX ).

Ba:xkHeiliue nNpeACTABUTEIN HEOPrAaHUYECKHX BELECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopom — 3neMeHT U mpocToe
BemiecTBO. Haxoknenuwe kucimopoga B TpUpoAe, (PU3MYEecCKHe U XUMHUYECKUE
cBoiictBa (peakmuu ropenus). Oxcupapl. [Ipumenenune kucinopona. CrocoObl



MOJIYYCHHUST KUCTopoJa B J1abopaTOpuud W TPOMBIIUIEHHOCTUH. KpyroBopor
Kuciopoza B mpupojae. O30H — ajutoTporHas MoAuGUKaIs KUCI0poa.

TernoBo#t »h(dEKT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE pEAKUMH. TOIIMBO: Yrojlb M METaH. 3arps3HECHHE
BO3/1yXa, YCHJICHUE MapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bomopon — anemeHT m mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKUEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorsl u conu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl M0 XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacelllleHHbIE W HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B Mpupojie M B KU3HU 4YesioBeKa. KpyroBopot BojAbI B MPUPOJIE.
3arpsi3HeHHre NpUPOIHBIX Boa. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranumdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanuys
OKCUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHUCIOTHBbIe, amMQOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmyeckue u XUMHUYECKUE
CBOMCTBa OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusg. Homenknarypa ocHoBanuil. Pusnyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [loryyeHre OCHOBaHUMN.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetammmoB H. H. bekertona.
ITonyuyeHue KUCIIOT.

Conu. HomeHnknarypa coneil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJEH.
[TonyueHue conen.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPECIICHUE COJIEPKAHUS KUCIOpOJa B BO3/IyX€E, IMOJTyUYCHUE,
coOupanue, pacno3HaBaHWE M UW3YYEHUE CBOWCTB KHCIOpOjaa, HaOIoIeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
NpeKpaileHus TopeHust (Mmokapa), O3HaKOMJIEHHE C O0Opa3laMu OKCHUIOB U
ONMCAaHWE WX CBOWCTB, MOJy4eHUE, COOMpAHHUE, pACIO3HABAHUE W M3YUYEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojielicTBue Bojopoaa ¢ okcuaoM memau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUJICOMATEPUAIIOB), HAOMIOACHUE OOpa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



UCCIIEJJOBaHHE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPAa3IMYHBIX KJIACCOB,
Ha0JII0/IeHUEe U3MEHEHHS] OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3yueHue B3aumonecTBus okcuaa meau (II) ¢ pactBopoM cepHOIl KHCIIOTHI,
KHCJIOT C MeTajulaMHU, pPEeakUMil HEUTPAIM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMme «BaHeHuIuMe Kiacchl HEOPraHUYeCKHUX
COCAUHEHHUID.

Iepunoanuyecknit 3akoH u Ilepuoamuyeckass cucreMa XMMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKAs CBS3b.
OKMCINTETBLHO-BOCCTAHOBUTEIbLHbBIC PEAKIMHU

[lepBble MOMBITKM KiIAacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYINIIaX CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W ILEJIOYHO3EMENIBHBIE METAJLIbI,
raJioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpblE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [lepuoguueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas ©  JJIuHHONEpUOAHAs  (HOPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB [l. 1. MenneneeBa. [leprobl
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sijep. M3otomnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YEK aToMOB IMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnognueckorn cucremsl [[. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA MO ero nojoxeHuto B [lepuognueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pAaJANyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyINIaM U IIEPUOAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMHUECKUX
JJIEMEHTOB I pa3BUTHs Haykh WU npaktuku. J[. M. MenneneeB — yd€Hbli U
IrpakKIaHUH.

Xnmuueckass cBs3b. KoBajieHTHas (MOJisIpHAss M HEMOJSpHAas) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMHUYECKHUX 1EMEHTOB. MIOHHas CBS3b.

Crenenp  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Ipornecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCUIA LMHKA C pPAacTBOpPAMU KHUCJIOT M WIEJIOYEH, IPOBEIECHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakliuy pa3ioKeHHs], COSTUHEHU).

Mexcnpeomemmoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHH B & Kilacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUSA: HAay4dHbId (akT, rurnore3a, Teopus,
3aKOH, AaHaJiW3, CHUHTE3, KJIacCuPUKalus, TEepUOAUIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUs], KOCMOC, TUTAHETHI, 3BE€37bl, COonHIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbBIE MOPOJBI,
IIOJIE3HBIE UCKOTIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

[Iepunonnueckunt 3akoH. [lepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XMMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUusi W UX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBA3U. THMNBl KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOKCTB BELIECTBA OT THUINA KPUCTAUIMYECKONW PEHIETKHU U
BHJIa XUMHYECKOU CBSI3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSALIMXCS K PpAa3jIMYHBIM KJIacCaM HEOPraHU4YECKUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX PEAKIUA MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIOBOMY 3¢ GdeKTy, Mo
U3MEHEHUIO CTETEHENW OKHCIEHUS XMMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKHUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTEePOreHHBIX
peakuusax. Ilonarue o karanmse. [lostue o xumuyeckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3NEKTPONTUTHIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIIIEKTPOIIUTHI.
Katnonsl, annoHsl. MeXaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckoit cBsa3u. Crenenb qucconuan. CUbHbIC U CIA0BIE DJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMM U COJIe B CBETE MNPEACTABICHUNA 00 BICKTPOTUTHYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [IOHATHE O TMAPONIA3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HEMETAUIOB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEeaKIUu
OT BO3JCUCTBUSL PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOpPOB BELIECTB, MpPOLECCa JUCCOLMALUU KHCIOT, IIEJI0Yed H  COJel
(BO3MOKHO  HCHOJIb30BAHME  BHUIEO MATEPHUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIONINX ~ NPU3HAKM  TPOTEKaHWS  peakluii HOHHOro  oOMeHa
(oOpa3oBaHue ocajnka, BbIIEJIEHUE Ta3a, oOpa3oBaHHWE BOJbI), OIMbITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKEeHUsl, COCUHEHHS), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTa/ibl U MX coeIMHEHU S

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3NUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUUYECKHE CBOWCTBA Ha NpPUMEpE  XJopa
(B3aMMOJEHCTBHE C METalaMH, HEMeTalllaMH, WIeno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. [lelicTBre
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M uYelloBeKa. BakHeilllme XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue u (pu3myeckue CBOICTBA
IPOCTBHIX BELIECTB — KUCIOPOJAA U Cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOOpOJ, CTpoeHue, (U3NUecKue U
XUMHUYECKUEe CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHUIOB.
CepHast kuciora, (u3Uueckue W XUMHUYECKHE CBOWMCTBa (00IIME Kak
IpEeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE pEeaKlHH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CcHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs pEeaKlus Ha



cynbdar-uon. Haxoxnenuwe cepsl U €€ COEAUHEHUN B TMPHUPOJE. XUMHUECKOE
3arpsi3HEHHE OKPYXAKWIEH Cpeabl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPAICHUS.

OO1ast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIC CTENEHU OKUCIICHHS. A30T, paCIpOCTpaHEHUE B MPHUPOJIE,
dbuszndeckue U xuMrdeckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €T0
dbu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJyuyeHue u npuMeHeHue. Conu aMMOHUS,
ux (pu3nyueckue U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TojydeHue, (pU3nueckue M XUMHUYECKUE
CBOMCTBa (00IIME Kak MPEACTABUTENsl Kiacca KUCIOT M CHelu(pUYECcKHe).
Hcnonb30BaHWEe HUTPATOB MW COJIEM AMMOHHMSI B Kaue€CTBE MHUHEPaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHNEe OKPY>KAIOIIeH Cpe/lbl COeTMHEHHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, pU3HIECKUEe U XUMHIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUI.

Oo6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCICHHUS.  YTIEpoid,  aJIOTPOIIHbIC
Moau(pUKALIUKM, PpACIPOCTpaHEHUE B TpUpoJe, (uznueckue W XUMHUUYECKHUE
cBoiicTBa. Ancopomus. Kpyrosopot yraepona B npupozae. OKCUIbI yriaepoaa, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBBIE OpPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE TPOOJEMbI, CBA3aHHBIE C OKCHUJIOM
yraepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMara, MapHUKOBBIN
3 dekT. YronapHas KUCIoTa U €€ Cou, X PU3NYECKUe U XMMUYECKHE CBOMCTBA,
nojiyueHue U npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBannue kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH M CEITHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Tra3, He)Th),
OPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTre 0 OMONIOTUYECKH BaKHBIX BEIIECTBAX: KUpax, OeiKax, yrieBogax — U ux
poiM B OKM3HM 4eJioBeKa. MarepuaibHOe €AMHCTBO OPraHUYECKUX W
HEOPTaHWYECKUX COCIMHCHUU.

Kpemnuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBa, IOJYYCHHUE M
npuMenenue. CoenuHeHuss KpeMHHsi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxHelilne CTpoUTeNbHbIC MaTepHuaibl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *ene300eToH. [Ipobmembl G€30MacHOr0 HCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

M3yueHHEe 00pa3ll0B HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKUMi Ha XJIOPHUI-MOHBI U HAOIIOAEHUE MPU3HAKOB
UX TIPOTEKAHWs, OIBIThI, OTpaKAIOIIHEe (PU3NUECKHE U XHUMHYECKHUE CBONCTBA
TaJIOTEHOB M HUX COEAMHEHMH (BO3MOXKHO HCIOJIb30BAHHWE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHWE C o0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMIICHHE C
oOpasnamMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOYTIMBaHUS caxapa IOJl JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, TPOBEICHUE KAUYECTBEHHOM pPEeaKkIuu Ha CyibdaT-
MOH W HAOJI0JeHUWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBOMcTBaMH a3o0Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, paclo3HaBaHME M M3yYEHUE CBOMCTB aMMHakKa, MpPOBEIACHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (PocdaT-uoH U H3ydeHHE MPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEVCTBHE KOHUEHTPUPOBAHHOM a30THOU KHCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢ywiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE M M3yYEHHE
CBOMCTB YIJIEKHCIIOTO rasza, MpoBEJCHHE KaueCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHbl W M3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHUIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe « BakHeuIe HEMeTaUIbl U KX COCIMHEHUS.

MeTtasiibl 1 MX COeAUHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuogmueckon cucreme xumuuyeckux osiemeHtoB [l .
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTtammdeckas CBSA3b U
METAJJIMYECKass ~ KpPUCTA/UIMYECKas  PeIIETKa.  JJIEKTPOXUMHUYECKUH  pAl
HanpspkeHU MeTtaioB. @U3NYecKre U XMMUYECKHE CBOWMCTBa MeTaiioB. OOmue
crocoObl Mody4yeHuss MeTauioB. IIoHSATHE O KOpPpO3MHM METaIOB, OCHOBHBIE
CrocoObl 3almuUThl UX OT Koppo3uu. CmaBbl (CTadb, YyTryH, JIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaJIbl: MOJ0XKeHue B lleproguyeckoil cucteMe XMMHUYECKHX
anemeHntoB JI. . MenneneeBa, CTpoOeHHME MX aTOMOB, HAXOXKAEHUE B INPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u



TUIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne 1Eeno4YHbIX METAUIOB M HUX
COCIUHEHHUM.

[llenoyno3eMenbHblE METAUIBI MAarHMd W KaJbLUUW: TIOJIOKEHUE B
[lepnognueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
WX aTOMOB, HaX0XJAEHUE B npupoae. PU3nueckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpliua. Baxueimue coeauHEHUS Kanblidsg (OKCUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJroMuHUN: TToN0keHnE B [leprnondeckoil cucteMe XuMHUYECKUX SJIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aroma, HaxOoxIeHUEe B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHMS. AMPOTEpHbIE CBOMCTBA OKCUIA U TMIPOKCHUIA
AJFOMUHUSL.

Keneso: monoxenue B [leppuoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HAaXOXJAeHUE B mpupoac. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xkene3a. OKCUIbI, TUAPOKCHIbI U conu xkeinesa (I1) u sxenesa
(IIT), nx cocraB, CBOMCTBA U MMOJTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C O0Opa3laMud METaNIOB W CIJIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMHU, HU3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALUIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJblIUs U HATpPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE BHUIACOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHME  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMid HA MOHBI: MarHus, KaJblUs, aTlOMUHHS, [IUHKA, KeJe3a
(IT) u xeneza (III), meau (1), HaOatOAEHUE U ONMCAHUE TPOLIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, Kalus W Kaiublus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METAJUIbl U KX COCTUHEHUS».

XuMHS M OKPYXKAKOIIAA cpeaa

BemectBa n marepuanbl B IMOBCEAHEBHOW JXW3HU YeJOBEKa. besomacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momorns npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpenl (MpelesibHasi JOoMmyCcTUMas
KOHIIeHTpalus Beuects, aaiee — [1/IK). Ponp xuMun B pelieHHN 3KO0JIOTHYECKUX
mpooGeMm.

Xumuueckuit IKCnepumenm:

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

Mesicnpeomemmnbnie ceasu



Peanuzanusi MeXNpeAMETHBIX CBSI3€M MPU H3y4YCHHH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSATHUH, SBJSIONMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC MOHATHUS: HAydHBIH (DakT, TUmoTe3a, 3aKOH,
TEeOpUs, aHalu3, CHUHTE3, KiacCUPUKAIMA, TMEPUOJUIHOCTh, HAOIIOJCHHUE,
OKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJIeNb, SBIICHHUE, ITAPHUKOBBIN
3 eKT, TEXHOIOTUsI, MAaTEPHUAITBI.

®dusnka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJCKTPUUYCCKUN 3apsa, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TeElO0, OOBEM,
arperaTHOe COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHUECKAs
peméTKa, CIuIaBbl, (U3MYECKUE BEIMYMHBI, SIUHUIIBI M3MEPEHHUS, KOCMHYECKOES
IIPOCTPAHCTBO, IUIAHETHI, 3B&3/161, COHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yI0OpEeHUs, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TMOPOJIBI,
MI0JIC3HBIE UCKOITAaeMbIe, TOTUIUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B E€JUHCTBE Yy4eOHOU u
BOCIIUTATEILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TMPUHSITHIMU B
o0I1IecTBE TMpaBWIaMU M HOPMaMU TMOBEJACHUS UM CIOCOOCTBYIOT TMpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITUATM3AIIMN 00YHArOIITXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
paciMpeHue OMbITa AesTeIbHOCTA Ha €€ OCHOBE, B TOM UHCJIC B YaCTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOUIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHMMaHHS 3HAYECHUS XUMHUYECKONM HAayKH B JKHU3HU
COBPEMEHHOT0 OO0IIEeCTBa, CIIOCOOHOCTHU BIAJETh AOCTOBEpHOU HMHQoOpmMaruei o
MEPEIOBbIX JOCTHXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpPa U OOIIECTBA;

2) rpaskKaaHCKOr0 BOCIIUTAHUSA:

NPEACTAaBICHUS] O COLUMAIBHBIX HOPMax M TpaBWIaX MEXKJIMYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENA0BATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW NEATENbHOCTH TIpU
BBITIOJIHGHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHIMOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX ITPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpolecce ITOM y4eOHOM NesITeIbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE U TMOCTYNIKM CBOMX TOBAapHIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE W XMUMHUYECKOW pEaKIluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBJISIIOLIUE
OCHOBY JIJII TIOHUMaHUSI CYIIHOCTA HAy4YHOW KapTUHBI MHUpA, MPEJCTaBlIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPENION, O POJIM XUMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIE IJisi OOBACHEHUs HAOJIOJaeMbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, MH()DOPMAIMOHHOM W YUTATEIBCKOW KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOH, JIOCTYNMHBIMU TEXHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHUWIO, JHO0O03HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEI0BATENbCKOU
JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJI€HHOCTU U YPOBHSI OOy4YEeHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *W3HH, OCO3HAHWE MOCIEICTBUNA U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOT0Jisl, HAPKOTUKOB, KypEHHS),
HEOOXOAMMOCTA COOJNIOJIEHHUS TIpaBUJ O€30MaCHOCTH TMpU  OOpalleHHH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yYEHHUIO Tpodeccuil u Tpyia pa3IinyHOro poja,
YBaXEHHUE K TPYAy M pe3yjbTaTaM TPYJOBOM JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMsSI TPEIMETHBIX 3HAHMM 10 XWMHH, OCO3HAHHBIM BBIOOD
WHMBUTyaJIbHON TPACKTOPUHU MPOAOKEHUST 00pa30BaHus C YYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
ycneuHon npodeccuoHaabHON eI TENbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aJIaliTUPOBATHCS B IPO(DHECCUOHATILHOM Cpe/ie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU LEIecO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, NOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE LEHHOCTU COOJIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHHUS ITPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CITIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJy4aeMble MPU W3YUYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPENON, ISl TTOBBILLICHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KyJNbTYphl, OCO3HAHUS TJOOATBHOTO  XapakTepa
IKOJIOTHYECKUX MPOOJIEeM M IMyTel MX pelieHUs MOCPEICTBOM METOJ0B XHWMUH,
SKOJIOTMYECKOT'O MBIILICHHS, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHOM MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICISAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33pPEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpus,
IPUHIMUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAaHUU W3 ITUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC yUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbhle oOecneunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEATEeIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBHUS

ba3zoBble jornueckue AecTBUS:

YMEHUSI HCMOJB30BaTh NPHUEMBI JIOTHUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHHWH: PACKPBIBaTh CMBICT XUMHUYCCKUX TIOHATHH (BBIICTATH UX XapaKTEpPHBIC
MPU3HAKHM, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSATHSIMH), HCIIOIH30BaTh
MOHATHS JIJI1 O0BSICHEHUS OTICIBHBIX ()aKTOB U SIBJICHHUH, BEHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh TMPUYUHHO-CIIEJACTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, NSAYKTHBHBIC, TIO AaHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHITh B TIPOIECCe TMIO3HAHMUS TOHATUS (MPEIMETHBIE U
MeTarpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yeMbI€ B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XUMUueckas (opMmyrna U ypaBHEHHE
XUMUYECKON PEaKIuy — MPHU PENICHUN y4eOHO-TI03HABATEIBHBIX 33714, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISBISATh U XapPaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJCACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIECCAX U SIBICHUIX.

Bba3oBble ucciaenoBare/ibCKue 1eMCTBUA:

YMEHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, @ TaKKe B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa 10 TUIAHUPOBAHUIO, OpPraHU3allud U TPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM IpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTaT, GOpMyIupOBaTh 000OIICHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIISATh OTUET
0 MpO/IeNIaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATHh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPENICTABICHHUS, MTOJIyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpXkKAHUS, CIPABOYHbBIC
nmocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIIEHWBATh IMPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO HH(pOpMAIIHIO;



YMEHHE NMPUMEHATh Pa3lInYHbIe METOJbl U 3alpOChl MPU MOHUCKE U OTOOpE
UHGOpPMAllMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ul BBIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/a4 ONpPeNeIEHHOIO TUIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUSI ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTH,
OBJIAJICHUE KYJbTYpPOW aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (POpMY IpeacTaBieHUs HHOpMaAUU U
WUIFOCTPUPOBATh PpEIIAEMbIE 3aJaud HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
apyrumu popmamu rpauki 1 KX KOMOMHAIUSMU;

YyMEHUE UCIOJNb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENbCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOI0 XO3SAKMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXAIOUIECH MNPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHUS:

yMEHUsl 3a/aBaThb BOMNPOCH (B Xo0jA€ Jauaiora W (WId) AUCKYCCHUHU) IO
cymecTBy  oOcyxaaeMoil  TeMbl, (OpMyIHpOBaTb CBOM  MPEAJIOKEHHUSA
OTHOCHUTEJILHO BBINOJHEHUS IPEIOKEHHON 3a/1a4U;

YMEHUS  NPEJICTaBIATh  NOJYYEHHBIE  pPE3yJbTaTbl  ITO3HABATEJIBHOU
NEeATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTALUIO
pEe3yNbTAaTOB BBINOJHEHHUS] XMMHUYECKOT0 JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJEM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHALMSA
COBMECTHBIX JECHCTBUW, OINpEIACICHUE KPUTEPUEB II0 OLECHKE KayecTBa
BBINIOJTHEHHOM paboThI U JpyTHUe).

PerynsiTuBHbBIE YHMBepcaJbHbIe y4eOHbIe 1eiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTD, BHIOUpaTh Harbosee 3pheKkTUuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHUPOBATH
NPEUVIOKEHHBIA AJITOPUTM  JIEWCTBUM TPHU BBINOJHEHUM 3aJaHUM C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW LEIH, YMEHHE
UCITIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUY 3aIaHUN.

NNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
CoZIepKaHus, YCTAHOBJIEHHOTO JaHHOW (denepanbHO padoyell npOrpamMmoi,
BBIJIETISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JnercTBUl, crnenuduUecKkde JUIS  TpeaMeTHONM o0jacth  «XUMHUS», BHUIBI
JEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO 3HAaHMS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y oOydenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaOUIUXCSl YMEHHUIA:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMHYECKasi peakius, KiIacCU(PUKalUs PpEeaKiuil: peaxkiuu
COCAUHEHHUs], PEaKUMU PA3JIOKEHUs, PEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, 7K30- U PHJIOTEPMHUUYECKUE PEAKINH, TEIIOBON 3(pdeKT peakuuu,
SAIpO aTOMa, OJJIEKTPOHHBIN CIJIOM aroma, aToMHas OpOUTalb, PaaANyC
aTomMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PAacTBOP, MaccoBas JOJIs BEIIECTBA
(mpolLieHTHAsI KOHIIEHTpAIUsi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATUA U
MPUMEHSITh 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILICHUMN;

e HCIOJb30BaTh XHUMUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpPENENsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COEJUHEHHUSX,
IIPUHAJIEKHOCTDh BEILIECTB K ONPEACIEHHOMY KJIACCY COECAUHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cmbica Ilepuognueckoro 3akoHa [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTA CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT MX IOJIOXKeHUs B llepmoamyeckoit cucreme,
3aKOHOB COXPAHEHMsI MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH UM XapakTepuszoBaTh TaOMuuHyr0 Qopmy Illepuonnueckon
CUCTEMbl XHMHYECKHX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpbIE HMMEIOTCS B
tabnuue «llepuonuueckass cucteMa Xumudeckux a3yemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO AIIEKTPOHOB
U pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIIUU
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsi OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKaHUS XUMHYECKUX TMPEBpAICHUN B
Pa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MaccChbl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOr0 »3JIeMEHTa 1o (dopmyse
COEMHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MPUMEHSITh OCHOBHBIE OIEpPAIMM MBICIUTEIBHON NEATEIBHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEMaTHU3alluio, KiacCH(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — IS M3Yy4YEHUs CBOMCTB
BEIIECTB U XHUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAyYHbIE METOMbI
NMO3HAHUA — HAOJIOJCHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, DKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

CIEIOBAaTh  MpaBUJIaM  TOJIb30BAHHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYyJOBaHMEM, a TakKXKe IMpaBWaM OOpaIlleHHUs C
BCIIECTBAMU B COOTBETCTBUU C HUHCTPYKIUSMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCJIOpPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOW JIOJIE€H PACTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  AKCIEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C MOMOUIBI0O WHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K koHiuy oOyueHus B 9 Kiacce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaOIUXCSl YMEHHUIA:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHATHNA: XUMUYCCKUU
DJIEMEHT, aTOM, MOJIEKyjla, HOH, KaTHOH, aHWOH, TNPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKAsl PEAKIUs, XUMUUYECKAsl CBS3b, TCINIOBOW A (HEKT
peaknmuM, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  DIICKTPOJIHUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYCCKAsT ITHUCCOIUAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaJM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHE,
aoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKasi), KpHUCTAJUIMYEeCKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pPEaKUuu, NpeaesbHO JI0mycTHUMas
koHueHtpamusa [[/IK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIUN;

ONPEACIISATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAMIEKHOCTh BEUIECTB K
onpeNeEHHOMY KJIacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOH
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opMmyIie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUN KPUCTATIUNYECKOU
PEIETKN KOHKPETHOI'O BEIIECTBA;

packpeiBath cMbicn llepuognueckoro 3akona J[. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTEPHU30BATh
Tabnuunyio Gopmy [lepuoandeckoil cuCTeMbl XMMHUYECKUX SJIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas mnoarpynna (A-rpymnma)»y U «moOodyHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HAaUEHHUs, KOTOpbIE MMEIOTCI B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia sApa, oOOIlee YUCIO DIEKTPOHOB U
pacnpeneNieHne UX 10 JJIEKTPOHHBIM  CIIOSIM), OOBACHATH oOlIHMe
3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB 3JIEMEHTOB M MX COEIMHEHUI B
npejesax MajbIX MEePUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOUIUX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCICHUs
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME U CHEHIUPUUSCKUE XHUMHUYECKUE
CBOWCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKAasi OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKLINN;

COCTaBJISITh YPaBHEHHUSI DJEKTPOJUTUYECKOM JAMCCOLMALMHU  KHUCIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS peEaKIHii, TMOJATBEPKIAONINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK]Iy BEIIECTBAMHU PA3JIMYHBIX KIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIIUid;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 1o (dopmyse
COEMHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKOU PEaKIInH;

coOnmolaTh  MpaBWia  TOJB30BAHMS ~ XUMHUYECKOM  TOCYI0Ml U
Ja00paTOpHBIM  O0OpYy/IOBaHWEM, a TaK)Ke IMpaBWa OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHHIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEMIECTB (aAMMHAaKa U YTIIEKUCIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPKAAIONINE  KauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUSI-,
uoau-, kKapoonart-, ¢ocdar-, cuiIMKar-, cyiabhar-, THAPOKCHUI-HUOHBI,
KaTMOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMHA MBICTUTEIHHOU NEITEIIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHUE, OO0OOIlEHHE, CHUCTEMATU3aIMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WM3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHe, MOJEIMPOBAaHUE, SKCIEPUMEHT (peajbHbI U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4yecTBO yacoB
Ne HaumenoBaHue pa3iesioB u DJleKTpoHHbIe (LN (ppoBbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM POrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pazgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCTh

11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU 1€ TEITLHOCTH https://m.edsoo.ru/7f41837¢

JeI0BeKa

12 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK

’ peakuun https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
)1 Boznyx. Kucnopon. [Tonsitue 6 bubnuoreka [IOK

’ 00 oKcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoxa.Ilonstue o kucnorax 2 1 bubnnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

’ OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
)4 OCHOBHBIE KJIaCCBI 1 1 1 bubnunoreka HOK

’ HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paznea 3. [lepuoguueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckas ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuu




3.1
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[Teproauueckuii 3aKoH U
[Iepnoanueckas cucrema
XUMHYECKUX 3JieMeHTOB [[. 1.
MenneneeBa. CtpoeHue aroma

XUMUYECKas! CBI3b.
OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Htoro o pasaciny

PesepBHOE Bpems
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[NPOTPAMME

15
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bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KosmnuectBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3iesioB U TeM ungpoBbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (1uubp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIEC
padoTbI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkun
L1 [ToBTOpeHue u yrnyOneHue 3HaHHA 5 1 bubnuoreka [IOK
’ OCHOBHBIX pa3/JeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAs JUCCOIHAITHSI. 2 | | bubnnorexka HOK
' XUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTasibl M X cOeIMHEHUS
)1 OO01mas xapakTepuCcTHKa XUMUYECKIX 4 1 bubnnorexka [HOK
) snemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKAa XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa HOK
' PYHHEL Lep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0m1as XxapakKTepUCTUKAa XUMHUYECKUX
23 aneMeHTOB VA-rpymmsbl. A30T, hochop u ux 7 1 bubmmorexa LOK
' YL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepuCcTHUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynmsl. Yriepoa u 8 1 2 bubmmorexa [JOK
’ . PYHIEL poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHECHUSI
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M X COeIUHEHU ST

. bubnuotexa [JOK
3.1 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl 1 UX COEIUHEHUS 16 Bubmorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubnmnorexa LIOK
) B P https:/m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorera OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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