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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUSA U C YUYETOM KOHIEIIIUN MPENOAaBaHUsI YIeOHOTO TIpeIMeTa « X UMM
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OO0IIero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHPHOW  Y4EOHOM  JICSITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TIpEeACTaBICHUM 00 DJIEKTPOIUTHYECKONM JTUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYITHBIX 00OOIICHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blIKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOr0 OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHATHIO PEIIEHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pPa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

COAEPXAHUME OBYUYEHUA

8 KVIACC
IlepBoHa4yabHBIC XMMHYECKHE IOHATHSA



[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEIOBEKA. XMMHUS B CUCTEME HAYK.
Tena wm BemjectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBaHUEM, U3YUCHUE U OINKCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTta, (PrIbTpoBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIsS KUCIOPOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B Mpupojie M B KU3HU 4desioBeka. KpyroBopot BojAbI B MPUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcugoB. Dusnyeckue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpaileHus TopeHus (Mmokapa), O3HAKOMJIEHHE C OOpa3laMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOgOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW PACTBOPEHHSI BEUIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAHUE BUJIEOMATEPHUATIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaulaMHU, pPEaKkUUi HEUTPAIN3ALNH, II0JyYEHUE HEPACTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aemenToB JI. WM. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHBIE OKCUBI
Y THUJIPOKCHU/IBI.

Ilepuonnyeckuit 3aKoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Uil pa3BUTHA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TAK U NOHATHH, SBJISIOIIUXCS CUCTEMHBIMU JUISI OTAENIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHWUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAIIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatne o karamuse. [loHsTHE 0 XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ C HUCIIOJIB30BaHHUCM  MCTOAA
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JECUCTBHUS PpA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE 3JIEKTPOIPOBOIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUH HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX COeIMHEHUS

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4aMH). XJIOPOBOAOPOI.
ConsHass KucioTa, XMMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pU3MyecKkue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00IIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoit KucinoThl. Coiau CepHON KUCIOThI, KAYECTBEHHAs! pEeaKUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE



3arpsi3HCHUE OKPYKAIONMIEH Cpelbl COCMUHEHUSIMH Cephl (KHCIOTHBIC JOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

Oobmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHBIC CTENICHU OKUCIEHUs. A30T, paclpOoCTpaHEHHUE B MPUPOJIE,
dbuznyeckre U XMMUYecKue cBorcTBa. KpyroBopotT a3ora B mpupojie. AMMHUaK, €ro
bu3nYecKue 1 XUMUISCKHAE CBOMCTBA, TIOJydeHrue u mpuMeHerne. Com aMMOHWS,
X QU3NYEeCKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHNe. KauecTBeHHas peakiius Ha
HOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ ToiydeHue, (pU3nUecKue M XUMHUUYECKHE
cBOMcTBa (0OmIME KaK TMPEJICTaBUTEIs Kiacca KHUCIOT W  cHeruduuecKue).
Hcnonp30BaHWe HUTPATOB MW COJied aMMOHMS B KadeCTBE MMHEPAIbHBIX
yIoOpeHui. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl COSTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, Pu3ndecKue U XUMUIECKHIE CBOMCTBA,
nosnyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKHE U XUMHUYECKHE
cBoricTBa. Ancopobuusa. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (1V), rumoresa ria06anbHOrO MOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKTHl WX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIILICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH Ba)XKHBIX BEIECTBAX: JKHUpaX, Oelkax, yriieBojax — U uX
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnmii, ero ¢usnyeckne W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMenenue. CoenuHeHus: KpeMHust B mpupoje. OOmiue mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kallue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMH a3oTra, (ochopa M HX COETHMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmasa, rpaduta, (QyiaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOras3a, MojJy4yeHHue, COOMpaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
IPOAYKIMEH CUJIMKATHOM IPOMBIIUIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaJUIbl U UX COCTUHEHUSD.

Metayuibl 4 X COeIMHEHUS

OO01ast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl Tosy4eHus: MeTaiyioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTyH, AIOPATIOMHUHUU,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[leounble mMeTambl: nonoXkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCuIbl u
TUAPOKCUIBl HATpus M Kanud. [IpumeHeHHne IIeNoYHBIX METALNIOB U HX
COCIMHEHUM.



[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B IIpupojie. Pusndyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIeHHE B mnpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHnpneneeBa, CTpOEGHHE aroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. Okcuibl, Tuapokcuabl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI, IpOLlEcCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUM HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiubldgd (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueime
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuasnibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
HCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpaius BemiecTs, nanee — [1/IK). Ponb xuMuu B pelieHnH 3K0JIOTMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslioB MaTepuajioB (CTEKJO, CIUIABbI METAJIJIOB, MOJIUMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHalu3, CHUHTE3, KIacCUpUKalusi, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, HNAapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszuka: Marepus, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUINYECKAs
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO OOIIETrO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCTIMTATEIILHON JIEATEIHHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHM, HPHHSTHIMH B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEIEHUS W CIHOCOOCTBYIOT TMpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIIUXCSl.

JIMIHOCTHBIE ~ pEe3yJdbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM IMO3MTHMBHBIX IICHHOCTHBIX OpHCHTAlUH W
pacIIpEeHHE OTBbITA JEATESILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
YU HAyYHOMY HACIJICJUI0, TIOHUMAaHUS 3HAYCHHS XUMHUYCCKOW HAyKU B KHU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON WH(pOpMaiuei o
MEPEIOBBIX JOCTIKCHUSX W OTKPBITUAX MHPOBOH M OTCUCCTBCHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaKaaHCKOr0 BOCIIUTAHMS:

NPEJCTABICHUS O COIHMAIBHBIX HOpMax H MpaBUaX MEXJIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM ¥ JPYrUX  BHUAAX
NEeATETLHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATEITLHOCTH TIpHU



BBITIOJIHCHUH YYCOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJHEHUA XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHIMAHHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MIO3HAHUSI:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U COCTAaBIIAIOIINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOJBI, B3aMMOCBS3SIX 4YEJIOBEKa C
MPUPOJHOM CPEJIO, O POJIM XUMUHU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAlPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBIE JJIi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOM M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHWIO, MPOEKTHOM U  HCCIEN0BATEIBCKON
JIEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH W YPOBHSI OOyUEHHS B
JlabHEHIIEeM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 KWU3HU, OCO3HAHWE MOCIEICTBUA U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3YUEHHUIO TpodecCrii U Tpyaa pa3IundHOro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHIMBUTyaIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHuUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaaIbHON EeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQECCHOHATBLHOM Cpejie;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
npaBui 0€30MMACHOTO MOBEAEHUS MTPU pabOTE C BEIMIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOoH, AJi TOBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHHUS TJOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIMATTLHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (HOPMHPOBATH MPEACTABICHHE O LEIOCTHON
HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeHCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSI HKCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTAaHABIIMBATh B3aUMOCBS3b C JAPYTMMHU TMOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU VISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 110 aHAJIOTUN),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
METanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MO/JICU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMyna W ypaBHEHHUE
XUMHUUYECKON peaklMi — MPH PEIICHUH y4eOHO-TT03HABATENbHBIX 33J1ad, ¢ YYETOM
ATUX MOJICIBHBIX TPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN W3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3y4aeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.



YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAY€CTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpEeTEeHNE OMbITa IO IUJIAHUPOBAHUIO, OPraHU3allUd M IHPOBEICHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 pe3yibTaT, GopMyIupoBaTh 00OOIICHHS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJOB U (OPM IMPEICTABICHUS, OJIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJAEpXkaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE NMPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOI aKTHUBHOT'O MCIIOJIB30BAHMSI PAa3JIMYHbIX [IONCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHME HCIOJIb30BaTh M AaHANU3UPOBAaTh B Ipolecce ydyeOHON
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  NIPEAJIOKECHHS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHUSI XUMUYECKOTO HKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéra OOLIMX HWHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU IEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJIYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAaraéMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
neucTBul, cnenuduueckue ISl NpeAMETHOM oOnactu  «XUMHUS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K koniy oOyueHus B 8 kiacce npeaMeTHbIe pe3ysIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHArOIIUXCSI YMEHHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHH: aTOM, MOJIEKYIIA,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMHUYECKasl Peakius, KiacCU(pUKAIUS pPEaKIui: peakiuu
COCOVMHEHUS, PEAKLUMH PA3JIOKECHUS, PEAKLUU 3aMELICHUs, PEaKLHNHU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEMI0OBOU A((EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA W HEMOJSpHAs KOBAJIECHTHAs CBA3b,
VMOHHAs CBsI3b, HOH, KaTUOH, aHWOH, PACTBOp, MAaccoBas JO0Js BELIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHU W
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH OOO3HAYEHMS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 IECKTPOHOB
U pacnpeiesiCHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/asi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICITUTEIBHON JAEATeIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3alrIo, KiacCcu(uKaluio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBA3EH — JUISI U3YyUYECHUS] CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKUHM, €CTECTBEHHO-HAyYHbIE METOMIbI
MO3HAHUSI — HaOJIOJICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

cleioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMA 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO



ra3oo0pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOPOAA), HPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TMPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBIO WHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakiuy, MOJib, MOJISIpPHBIA  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble W
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHWE H  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTaJuInuecKas), KpHUCTAIUIMYecKas peméTka, KOppo3us METaslIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, MPEAEIbHO JOIyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHU U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pPA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3UM (KOBaJE€HTHAs, HWOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: ONUChIBATH W XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
pa3uyarh TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOM TabiauIe, ¢
YUCIIOBBIMU ~ XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsii  sijapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacnpeneneHue WX 0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHMH CBOWCTB JJIEMEHTOB M MX COCAMHEHUN B
npeiesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3(PdEKTy, MO U3MEHEHHUIO CTETCHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTUYECKON JUCCOIMAIMA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO U  MOJISPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKKe IMpaBujia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICITUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —



HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznean 1. [lepBoHayaibHble XUMUYeCKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 3 1 bubnuoreka [{OK
' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XUMU4YECKHE 15 5 bubnunoreka LIOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro no pazgeny 17

Pa3nen 2. BaxkHeiinme npeacTaBuTe M Heoprannyeckux BemecTB. KojimuecTBeHHbIE OTHOIIEHUSI B XMMHH.

51 Boznyx. Kucnopon. [lonsitue 6 bubmnoreka IIOK
' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o 8 1 bubnmnorexa [JOK
' KHCJIOTaxX M COJSX https://m.edso00.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bubmnoreka IIOK
' 00 OCHOBAHUSX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIaCCHI Bu6 LIOK
nbamoreka
2.4 11 1 2
HeoPraHquuCKHX https://m.edso0.ru/7f41837c
COCOINHCHNUN
Hroro no paszneny 17

Pa3znen 3. OcHOBHBIE KJIACChl HECOPTAHMYECKUX COCIMHEHHUI.



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

21 Honstae 06 oxcHAAX. 2 https://m.edso0.ru/7f41837¢c
59 [lonsTHe 0 KUCHOTAX U 5 bubnunoreka LIOK
' COJISIX https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
2.3 IT 0 1
OHIITHE 0B OCHOBATILX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 5 Bubnnorexa [JOK
' P . https://m.edso0.ru/7f41837¢
COEIMHEHU I
Hroro mo pazueny 13

Pa3znea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenne aToMOB.

Xumu4yeckas ¢cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

[Tepuoanueckuii 3aKoH U
[Tepuoanueckas cucrema

3.1 XUMHUYECKUX JIEMEHTOB /. 7 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
N. Mennene-eBa. CTpoeHue
aToma
XHUMHYECKas CBS3b.

39 OkucauTenbHO- 8 bubnuoreka [{OK
BOCCTaHOBUTEIIbLHBIC https://m.edso0.ru/7f41837¢
peaknuu

bu6nmorexa LIOK
Hroro o paszeny 19 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 9 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 15
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 9 1 1 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 26
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 4 buGnuorexa [JOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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