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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCIIMUTAHUS U C YUETOM KOHIICIUMHU MPENOaBaHusl Y4EOHOTO MpeaMeTa « XUMUsH»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE IPEIMETHOE COJIEp>KAHME,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEAbHOCTh U3YYEHHUS XHMHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHMs, a TakKe TPeOOBAHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOECHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpakK€HHEM 0a30BOM HAYKH XHMHH Ha OIpeAeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPTaHUYECKON XUMUHU.

CtpykTypa coaepkaHus MPOrpaMMbl IO XUMHUU COpMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE M CUCTEMBI IOHITHA O XMMUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHSA 3HAHWM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYCHHS O CTPOCHHHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPYyrOMY, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W TMOJYUYECHUS
M3y4ae€MbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHHUIO H
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosnorus. 5—7 kimacce» n «Dusnka. 7 kinacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaXHEUIHUX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKHUX TOJIOKESHUM,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOr0 OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JEATENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX TPU pEUIeHHMH NpoOJieM B MOBCEIHEBHON JXKU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eaecoo0pa3HOro TOBEICHUS B OBITY W TPYJOBOM JACATEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpoGuis U HAMpaBIECHHOCTH NajlbHEHIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHTENbHA MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKUX COCTMHECHUH.

duznveckre U XUMUYECKUE SBICHHSI. XUMUYECKasi peakius U e€ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWIaMHu pabOThl B JTabOpaTopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE M KOHACHCAIMS BOJABI) U XMUMHYCCKUX (TOPEHHE CBEYH, MPOKATUBAHUC
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMHMCAHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuil (pa3loKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3jiokKeHHe T'HMIPOKCHIa
menu (II) npu HarpeBanuu, B3auMOJEHUCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHWE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEACHUSA  ONbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — sneMeHT U mpoctoe
BemlecTBo. HaxoxaeHuwe kuciaopoga B mIpupoje, (pusnueckue M XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit »hdEKT XUMHUUYECKOW pPEakiuu, TePMOXUMHUYECKUE YypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 107151 BelllecTBa B pacTBOpe. XMMHUECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBbIE, KHUCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuiui IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJ0Opojia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOJACHUE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanyecknint 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
IpyNNax CXOJHBIX D3JEMEHTOB (ILIEJOYHbIE U IEJIOYHO3EMENbHbIE METallbl,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoasr
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyueckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJIsipHAsE W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pPAacCTBOPAMM KHUCJIOT M IIEJIOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyUYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3B€3/b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepuonnyeckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaaus, KAJIbLUA H HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHU4ECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETECHEH OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, 1O
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'eTepOr €HHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMl C  HMCIOJb30BaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3JIMYHBIMU BUJAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W collei B CBETe TPEACTABICHUNH 00 DIIEKTPOIUTHUECCKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKM  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUMid HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KuCIoTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoilicTBa cepbl. CepoBOAOPOJ, CTpOeHHUE, (PU3HUECKUe U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXaliue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOJIYyYeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMeHerue. Cou aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHEIU(UUYECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukanuu (ochopa, (PU3NUECKHE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIECKHIE CBOMCTRA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCIICHH  OKWCICHUS.  YTJEpOjd,  aUIOTPOITHBIE
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJIOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJOPOAOB (yroib, NPHUPOAHBIA Ta3, HeDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcuae kpemuus (IV) u xpemuueBor kucnore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHelllne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (GU3UIECKHE U XUMHUUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHHMH (BO3MOXKHO HMCIIOJIb30BAaHHE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  COCAUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHLUCHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakIuu Ha Cyabdar-
MOH W HaOJIOJICHWE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHUE C (HU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATepHaIIOB), oOpas3iaMu a30THBIX M (POCHOPHBIX YI0OpEHUH, MOJydYeHUE,
coOupaHue, pacrmo3HaBaHUE U M3YYCHHUE CBOMCTB aMMMaKa, MPOBEICHUE
Ka4eCTBEHHBIX peaKIuii Ha MOH aMMOHHS U (GochaT-uoH M HM3yYEeHHE ITPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YEHUE Moeen
KPUCTAUIMYECKUX peméToK anMasza, Tpadura, ¢QyiepeHa, O3HAKOMJIICHHE C
MPOIIECCOM  afcOpOIMKM  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYCHHE TMPU3HAKOB HX NPOTEKAHUs, O3HAKOMIICHUE C
NPOAYKIHUEN CUIMKATHOM TPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTATBHBIX
3aJ1a4 1o TeMe «BaxkHeuie HeMEeTauIbl U KX COCTUHEHUS.

MeTajuibl 1 UX COeIUHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumommueckon cucreme xumuueckux syemeHtoB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamimdeckas CBS3b U
METaJUIM4YeCKass  KpUCTa/UIM4ecKas  pemerka.  DJIeKTPOXUMUUYECKUM  psia
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHSTHE O KOppO3UM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
sanemenToB . 1. MenpaeneeBa, CTpOGHHME MX aTOMOB, HaXOXKJICHUE B IPHUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TIosIoxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. Okcuibl, TuapoKcuabl U conu xenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB W CIUIaBOB, HX (PU3NYECKUMU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUA KeJle3a B KUCIOPOJE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MAarHusi, KaJbLMs, aJlOMHUHHUS, LIUHKA, Keye3a
(IT) u xenesza (III), mequ (II), HabnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
IJJAaMEHH MOHAaMU HATpus, Kalusgd W Kalblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHJIA IMHKA, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «Baxuenmme
METAJUIbl U KX COCIUHEHHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOW >KM3HM 4YeEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIeHTpaius Bemects, nainee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0TUYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, MapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUDJICKTPUKUA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.

INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMsS XMMHUU B €IUHCTBE Y4EeOHOW H
BOCITUTATEIHHOU JEATEIHHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPUHSATHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AINH 00yUJaIOIIUXCS.

JIn4HOCTHBIE  pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOW TIO3UTHMBHBIX IICHHOCTHBIX OpPHEHTAIMA U
pacIIMpEeHHE OMbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIhTYpPHOMY, HCTOPHUUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B >KU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON WH(pOpMaiuei o
MEPEIOBBIX JOCTMKCHHMSIX W OTKPBITHUSAX MHPOBOH M OTCYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHUS:

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TpaBUaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO



MOJIE3HOM,  Yy4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
U B3aWMOIIOMOINIM B TIPOIIECCE OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOIIHIEC
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOTHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHM 10
XUMHUHM, HEOOXOIUMBIE JJIsi OOBSICHEHHUS HaOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3oBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M yYPOBHS OOY4YEHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HETPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOIs, HAPKOTUKOB, KYPECHHS ),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMHU BEIECTBAMH B OBITY U PEATbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
yBaXEHUE K TPYAYy W PE3yibTaraM TPYAOBOW JEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWHW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHON ASATEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMCHHUM,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS



HKOJIOTUYECKH 1€JECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IpaBHJI O€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOIIMUX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMHUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUSl IJ00aJbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMbBIE IS
(GopMUpOBaHHS MHPOBO33PEHHUs OOILEHAYy4YHble TMOHATHUS (3aKOH, Teopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MPOIEeCcC, FIKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax M IO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHUpA, U YHUBEpCAJIbHbIE yUeOHbIE AEHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMH
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

YMEHHUSI HKCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTePHbIE
NPU3HAKH, YCTaHABJIMBATh B3aMMOCBSI3b C IPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS JJIs1 OOBICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIAaCCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXIAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, IENYKTUBHbIC, 10 AHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUEHUS;

yMEHUE TMPUMEHSTh B TIpollecCe NO3HAHWA TOHATHS (NMPEAMETHBIE U
METaNnpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHYeckas Gopmylia U YpaBHEHHUE
XUMHUYECKON peakIuu — MpU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YYETOM
ATUX MOJEJBHBIX IPEICTABICHUI BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHYECKUX PEAKITUH,



BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YHAEMbBIX MIPOLIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMroJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBENEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIHIO
pa3IUYHBIX BUJOB U (OPM IMPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl ~JIUTEpaTypa XUMHUYECKOTO COJAEpkKaHMs, CIpPaBOYHbIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33a4 ONpeneIEHHOrO TUIA, MPUOOPETEHHUE OIbITA B
o0nacTi  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENIbHO BBIOMPATh ONTUMAIbHYIO (POpMY MpeAcTaBiIeHUS HHPOPMALIUK U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu ¥ KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCJIEI0BATENBCKOW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WIM) JHUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINIOJHEHUS NPEJIOKEHHOMN 3a/1a4;

YMEHUS  NPEJICTaBIATh  MOJYYEHHBIE  pe3yJbTaThl  ITO3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pEe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
71ab0paTOpHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  INpPU  PELIECHUU



BO3HMKAIOIIMX TPOoOJIeM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB M COTrJIacCOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbDY, KOOpPJIWHAIUSA
COBMECTHBIX JEHCTBHUI, OINpENCICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsiTuBHbBIE YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITO3HABATENIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHUM 33JaHAA C YYETOM
IOJIy4YEHHUS] HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEp’KaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUBI
NEeATEIbHOCTH MO  TOJYYEHUIO HOBOTO  3HAaHUSA, €ro HMHTEepIpeTalu,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYALIMSIX.

K koHiy oOyueHus B 8 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHASI), BaJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHCIICHUS, XUMHUYECKasi peaklus, KiIacCU(pUKalUs peaKIHil: peakuuu
COCIIMHEHHUS, pPEaKUWW Pa3JIO0KEHUs, PEAKUUU 3aMEIIECHUs, pPEeaKUuu
oOMeHa, K30~ ¥ SHJIOTCPMHUUECKHUE PEAKIINH, TEIII0BON A(h(EKT peakiinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, pPaaUyC
aToMa, XMMHUYECKasi CBS3b, MOJSIPHAS] M HEMOJISIpHAs KOBAJECHTHAs! CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0JI1 BeEIEeCTBa
(IpolLieHTHAs! KOHIIEHTPAIusi) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITHH U
MIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BAaThb XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBjieHHS (Hopmys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;



OMpEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUS  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBatek cmbica Ilepuommueckoro 3akona [l . Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabnuie «llepuoanueckass cucremMa XxuMuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0lee Yucio IEKTPOHOB
U pacrpeesieHUue UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

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

BBIYUCIISITH  OTHOCUTEJIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 Gdopmyse
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSIThL OCHOBHBIC OIEpAlMM MBICIUTEIHHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUSI — HaAOJIOJICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

clenoBaTh ~ IpaBWJIaM  [OJb30BaHUA  XMMHYECKOM  NOCYIOH U
7abopaTopHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUjiaM OOpaImIeHus C



BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJa ¥ KHCIOpPOJAa), TPUTOTOBICHHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJENW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBI0 MHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHU: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHUWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasl PEaKIrsi, XUMUYECKasi CBs3b, TEILUIOBOM 3PDeEeKT
peakiuy, MOJib, MOJSIPHBIM ~ 00BEM,  PacTBOp,  DBJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKAsi), KPUCTAINIMYECKAass pEHIETKa, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOW PEAKLUHUH, IMPEACIbHO IOIyCTUMas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATHU U
MPUMEHSITH 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpEeNIeNIEHHOMY KJIACCY COCIWHEHUU 1o ¢dopmyrnaMm, BHUII XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHUYECKON (QopMmylie, XapakTep Cpeasl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuogndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHUMAaHWE: OINHUChIBATH U XaPAKTEPU30BATh
Tabauynyo Gopmy Ilepuogndyeckord CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «mnodouyHas
noarpynmna (b-rpynmna)», manble u OojbllIME€ MEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢



YUCJIOBBIMH ~ XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYCECKHUX
2JIEMEHTOB (COCTaB M 3apsja  sjapa, oOImee 4YHCIO DJICKTPOHOB M
pacmpeiieliecHHe WX II0 JJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUN B
mpeenax MaJlbIX MEPUOIOB U TJIABHBIX MOJATPYII C yIETOM CTPOSHUS HUX
aTOMOB;

KJIaCCU(DHIIMPOBATh XUMHUYECKHE 3JIEMCHTHI, HEOPraHUYCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YWUCIy W COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHCIU(DHUYECKHEC XHUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, TMOJTBEPXKIas OINHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPAaBHEHHUS DJCKTPOJIUTHUYCCKOM JIUCCOLMAIIMU  KHCIOT,
IIeJI0Uet M COJICH, TTOTHBIC U COKpAIIEHHBIC YpaBHEHUS PEAKIIM HOHHOTO
oOMeHa, ypaBHEHHS pPEaKIMi, TOATBEPKIAIOMINX CYIIICCTBOBAHUE
TEHETUYECKOM CBS3HM MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJACTBOM COCTABJICHHS JICKTPOHHOTO OalaHca ATUX PEaKITHA;
IIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIO XHMHUYECKOTO »JJeMeHTa 10 dopmylie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IIPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TII0 BBITIOJHECHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpaIlii MBICITMTEIBHON JNEATEILHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3AINIO, BBISBICHUE



MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — i1 M3YyYE€HHUS CBOMCTB BEIIECTB U
XUMHUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHbIE METOJbI IIO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peanbHBIN U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx ieMmeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC Temaruueckuii ImjiaH

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' sneMenToB VIIA-rpymnmsl. Tanorenst https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [TOK
' pyTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-Tpymimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 sneMeHToB IVA-rpymnel. Yriepon u 8 1 2 bubnmotexa LOK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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