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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMpOorpaMMbl IO XUMHH, ONPEACISET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAc/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XHUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kjacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOIl KYJBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHNH K HAy4YHbIM METOJaM T[IO3HAHUSA TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCciaoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0OydaloolUXcsi T'YMaHUCTHYECKMX OTHOIIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B § kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTBa. PU3WYECKHE CBOWMCTBA BEIMIECTB. ATPEraTHOE COCTOSTHHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€étel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUe ypaBHeHUs. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJICHUMN, HAOIIOACHHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB pPa3feICHHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelue npeacTaBuTe M HEOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJYYEHUS] KHUCIOpOJa B JA0OpaTopud H MOpOMbIIIIEHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Thl Mo XUMHUUYECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3nWyecKue W XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnot. Homenkiarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHEe C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJIEIOBaHNE O0pa3I0OB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3alrH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IlepuoAa HU
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. WM. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchbl OKMCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusuKa: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHUE BEIEeCTBA, ra3, (PU3MYECKHUE BEJIUYMHBI, CAUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHYECKMX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONU PEIIETKUA U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUM, TeHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XuMUIECKUX PEaKIUi 10 pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTne 0 XuMruYeckoM paBHOBecuU. DaKTOPBHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIUH,  JJICKTPOHHBIM  OajlaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKLnH. CocraBieHue ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U Cl1a0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakini Ha HOHBL. [IOHSITHE O THAPOJIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue oOcajaka, BbIJIETIEHUE Ta3a, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTa/llaMH, IIeJo4aMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapakrepuctuka s1nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYECKHe CBOMCTBA. OKCHUABI CEpbl KaK MPEJICTAaBUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii kucnoThel. Coau CEpHON KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux (pU3NUECKUE U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHME HUTPATOB M COJIEW aMMOHHMS B KaueCTBE MMHEpAJIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3nIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKU, PACIPOCTpAaHEHHE B NPUPOJE, (PUINUYECKHE U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUIEHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl WX TMepepaboTku (O€H3UH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobiembr Ge30macHOr0 MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIKe (U3NUECKHE W XHUMHYECKHUE CBONCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TTpoliecca OOyTIMBaHUs caxapa IMoj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  afCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM W
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeTauioB. MeTtamnueckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe Hatpusl U Kanusi). OKCUIsl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxX0XJAEHUE B IIpUpoe. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE aroma, HaXOXIACHUE B mpupojge. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aroma, HAXOXICHUE B mpupoac. DU3NYECKUE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TPH3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momolb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SIBISIIOIIMXCS CUCTEMHBIMHU JJISL OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, PaCTBOP, pPACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTalOTCs B XOJ€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIILHON JIEATEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUACKIMHU
COLMOKYJIBTYPHBIMA ¥ JTYyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMHU, TNPUHSITHIMH B
o0IIecTBE TMpaBWJIaMH M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COLUATHM3AINN 00YYarOIINXCA.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYAOLIUXCS
PYKOBOJICTBOBATbCS ~CHCTEMOW  IMO3WUTHBHBIX IIEHHOCTHBIX OpPHCHTAIMH |
pacIIpeHne OmbITa IesITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY
YU HAy4YHOMY HACJCIWIO, TIOHUMAaHHs 3HAYCHUS XMMUYCCKOH HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIME o
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:



MPEACTABICHUSI O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEN0BATENbCKOM, TBOPYECKOM W APYIMX  BHJAAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
YW B3aUMOIIOMOIIM B TpOLECCE ATOW Y4eOHOM JEeATEIbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBO€ TOBEACHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C MO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUYETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBIISIOIIUE
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIJHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE i OOBSCHEHHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPaTypOu, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JlabHEHIIEeM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HENPUATHE BPEAHBIX MPUBBIYCK (YITOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH  COONIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY M3yUCHHUIO TTpodeccrii U Tpyaa pa3audHoro poja,
YBOKECHHE K TPYyIAy M pe3yjbTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTyJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnTHON MpodhecCuOHATLHON AESTENHPHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;



6) 3K0JI0rHYecKOro BOCIUTAHUS

DKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emJie, OCHOBE €€ CyIIEeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3J0POBOr0 H
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOJIIOICHHUS
IpaBHJI O€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 3I0POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPY KaIoIel MPUPOTHON CPEIoH, JIs TOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed HUX pEelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAYMMbBIE IS
dbopMupoOBaHUST MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISAIOT Ha
OCHOBE 3HAaHUH M3 3TUX MPEeAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCAJbHbIE YUEOHbIE IEUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 0OECneunBarOT (OpMUpPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMN
NEeATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

YMEHUSI HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
IIPU3HAKH, yCTAHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS 111 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHHM, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUEHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, NEIyKTHUBHbBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMble B XUMUM,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHUYecKas (opmyia H ypaBHEHHE
XUMHUYECKON peaklMy — MpU PelleHuH Y4eOHO-TI03HABaTeNIbHBIX 3aJa4, ¢ YU4ETOM
TUX MOJIENbHBIX MPEJICTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYILECTBEHHbIE



MPU3HAKN W3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIIATH ~ OOIHME  3aKOHOMEPHOCTH, IPUYHHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3yIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TakKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKIICHUN;

NpUOOpPETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJibTar, POopMyIHpOBaThH 000OIIECHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MpEACTABICHUS, MOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOyJIApHAs. ~JUTepaTypa XHWMHUYECKOTO COJACpIKAHMS, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHBOPEUYUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSTh Pa3jIudHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWUMBIX JJIsI BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/a4 OMpPENeIEHHOTO THIIA, MPUOOPETEHHUE OIbITa B
0o0JaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (pOpMy TIpeAcTaBieHHs] HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaddl HECIOXHBIMA CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce y4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYXArOIIeH MPHPOIHOM
Cpellbl.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Juaiora W (WIM) JIUCKYCCUHU) TIO
CYLIECTBY  OOCYyXHaeMoil  TeMbl, (OPMYJUPOBAaTH CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEI0KECHHOH 3a1a4u;

YMEHHSI  TPEICTABIATH  TMOJY4YCHHBIE  Pe3ylbTaThl  IMO3HABATEIHHON
NEATETbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh TMPE3CHTAIUIO
pPE3yIbTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOPHOTO OIBITA,
J1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);



yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM U HMCCIIEOBATENBCKON  JEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpeACIeHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENesITh WENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pGeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISTh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPA BBINOJHEHUM 33JaHAW C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYECHHOTO pe3yJibTaTa 3asBIICHHON 1IE€TH, YMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbIe B yCIOBUH 3aJaHUMA.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3ylbTaTOB IO OCBOEHHUIO 005A3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JlaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM obnactu  «XUMHS», BHUJbBI
JESATENIbHOCTH TIO0  TOAYYEHUI0 HOBOTO 3HAHHs, €ro HWHTEpIpETaIlHH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 kjiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATHN: aTOM, MOJICKYJa,
XUMHYECKUNA DJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J0JsI XUMHYECKOTO AJIEMEHTa B COCTUHEHHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHCIICHHUSI, XUMHUYECKasi peakius, KIacCU(PUKaIUs pPEaKIHii: peakiuu
COCIMHCHUS, PEAKIMUU PAa3JOKEHUs, PEAKIMd 3aMEIICHUS, pPEeaKluu
oOMeHa, 3K30- M SHJOTEPMUUYECKHIE PEAKIINH, TEIII0BOU 2(h(EKT peakiinm,
AIpO aTOMa, HJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XUMHUYeCKasl CBS3b, MOJIAPHAS U HETOJsIpHAas KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHMOH, PACTBOP, MAccoBas JOJiA BEIIEeCTBA
(IpolLleHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHI;



UCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAUHEHUN I10
dbopmynam, BHUA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHusi B Ilepuogmyeckoi cucreme,
3aKOHOB COXPAHEHHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyto Gopmy [lepuoanueckoii
CUCTEMBbl XHMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJIbILINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuue «llepuomnueckas cucrteMa Xxumudeckux »dyemeHToB [, U.
MeHneneeBa» ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0lee Yucio IEKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKIuu
BEII[ECTB, MO TETUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

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

BBIUUCIISITh  OTHOCUTEIBHYI) MOJICKYJISIDHYIO M MOJIAPHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO »JJeMeHTa 1o ¢opmylie
COEMHEHUS, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, IMTPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEbHOCTU — aHaJU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — I M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €CTECTBEHHO-HAYyYHbIE METOMIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );



ClIeOBaTh ~ TpaBWJaM  IOJIb30BAHHUS ~ XHMHUYECKOW  TOCYyJIOH |
7abopaTopHBIM 000pYyIOBaHMEM, a TakXKe TMpaBWJIaM OOpalIeHHus C
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH II0 BBITIOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa H KHCIOpPOJAa), TMPUTOTOBICHUIO
pPacTBOPOB C OMPEIACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILIECTBA,
IUTAHAPOBaTh W TPOBOJAHWTH  XUMHYECKHE  JKCIICPUMEHTHI  I10
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBI0 MHAUKATOPOB
(;makMyc, dheHondTaenH, METUIIOPAHXK U JIPYTHUE).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOUINXCSI YMEHU:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi peakius, XuMU4YecKasi CBs3b, TEIUIOBOM 3P (DHEeKT
peakuuu, MOJib, MOJSIPHBIA ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOe paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMBbIE pPEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE pPEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJIMYECKAsi), KpPUCTAINIMYECKass pEHETKa, KOpPpO3Usli METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, NPEAEIbHO JOIyCTUMAas
koHueHrtpanus [IJIK Bemiectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (GOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeNeNEéHHOMY KJIAcCy COEIMHEHUN Mo ¢opmysaMm, BHI XUMHYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTePU30BaTh
tabnmmunyio (opmy Ilepuoamdeckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)y U «modouyHas



noarpynma (b-rpynma)», maneie u OonbIMe TMEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE HMEIOTCS B TIEPHOJUYECCKON TalmuIEe, ¢
YUCJIIOBBIMA  XAaPaKTEPUCTHUKAMH  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsia  sijapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpejiefieHHe HUX 10 JJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MCHCHHH CBOWCTB JJIEMEHTOB M MX COCIWHCHUN B
npeenax MaJlbIX MEPUOIOB U TJIABHBIX MOJATPYII C YUYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIUH
BEILIECTB, MO TEIJIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeUUPUUIECKUE XHUMHYECKUE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, TMOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHCHHUH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUS JJICKTPOJUTHYCCKON HUCCOIUAIIANA  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJHBIE U COKpAIllEHHbIC YPABHEHUS PEaKIUi HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMHU PA3IMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PeaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 GdopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

cOOJII01aTh rpaBuia OJIL30BaHUS XUMHUYECKOH MOCY 10U u
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe IpaBujia oOpalieHust ¢
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHHUI0O U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKHUX BEILECTB;



IPUMEHSTH OCHOBHBIE OIEPAIlMH MBICIUTEILHOW NEATEIPHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIC METOABI IIO3HAHHSA —
HaOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouaunuecTBO yacon
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 11 1 1 bubmnoreka IIOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

3.1 7
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKasA CBI3b.
3.2 OKUCIUTENBHO- 8 buGnuorexa [IOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
4! 1
TOTO TO pasiey > https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Hogropenne 3 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
bubmuoreka [{OK
IT
OBTOpEHHe 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



