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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs COCTABIECHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIIUTAHUSA U C yY4ETOM KOHLENLUU IPErnojiaBaHus y4eOHOoro mpeamera
«Xumus» B o0pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpamMa 1no XuMuM JHa€T MpeJCTaBIEHUE O LEsAX, oOIIel crpareruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIMBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelelieHue ero mo Kiaccam u
CTPYKTYpHUpOBaHME I10 pa3fiesiaM U TeMaM IPOrpamMMbl [0 XUMHHU, ONIPEEISIET KOIUUECTBEHHbIE
Y KaUeCTBEHHBIE XapAKTEPUCTUKU COACPKAHMSL, PEKOMEHYEMYIO I10CIIEJ0BATEIbHOCTD U3yUEHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00YYaIOLINXCs, ONIPEIeIIieT BO3MOXKHOCTH IpeAMETa JJIsl pean3aliuu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 00miero obpa3oBaHusi, a Takke TPeOOBaHUI K pe3yjbTraraM OOy4YeHHs XUMHMU Ha
YpOBHE 1ieJIel M3y4YEHHUs MPEIMETa U OCHOBHBIX BUJOB y4€OHO-II03HABATEIbHON JESITEIbHOCTU
00yyaroIerocs o OCBOCHUIO yUeOHOT0 CO/lepKaHMs.

3HaHME XUMUU CIYKUT OCHOBOM it POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCS, €T0
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX YHEPTUU U 00 IBOJIOLMU BEIIECTB B MPUPOJIE, O MyTIX
peuieHus TI00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U KOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAHEHUS.

I/I3y‘leHI/IC XUMHU:

CIOCOOCTBYET peaan3alii BO3MOKHOCTEH /111 caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIBHON T'PaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIIICHUSI M TBOPUECKHUX CMOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-I€6HOI\/JI ACATCIIbHOCTH, OKCIICPUMCHTAJIbHBIX u
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIIOBCEAHEBHOW JKHM3HH, TaKk H B
poeCCHOHAIBHON JETENHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAay4dHOTO MBIIIJICHUS, 3aKJIaJblBa€T OCHOBBI LIE€JIOCTHOTO
B3IUIAJa HAa E€QUHCTBO IIPUPOABI U  YEIIOBEKA, SBIAETCA OTBETCTBEHHBIM  JTaIllOM
B (h)OpPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IrPpaMOTHOCTH 00y4arOIINXCs;

CHOCOOCTBYET (OPMHPOBAHUIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPHPOJE, K YeIOBEKYy, BHOCHT CBOW BKIaJ B DKOJOTHYECKOEe 0Opa3oBaHHE
00ydJaronuxcs.

JlanHbple HampaBiieHHs B OOY4YEHUH XMMHU OOECIEUMBAIOTCS CHEIM(PUKON ColepKaHUsI
y4eOHOT0 MpeIMeTa, KOTOPBIH SIBIISIETCS NeAarorn4ecky aJanTHPOBaHHBIM OTpakKeHHEM 0a30BOM
HayKHA XUMUU Ha ONPEEIEHHOM dTalle €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHS OPHEHTUPOBAH HAa OCBOCHHE
06y‘-IaIOH_[I/IMI/ICSI CHUCTCMbI NICPBOHAYAJILHBIX HOHSATUH XUMHUHU, OCHOB HeOpFaHH‘-IeCKOfI XUMHUHN U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TIOHSTHI OPraHUuYeCKON XUMHH.

CtpykTypa coaepKaHusi IpOrpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja k eé msyueHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEeMEHTE W BELIECTBE M CHCTEMbl MOHATUH O XHUMHUYECKOW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonuueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;
— YYEHHS O CTPOCHUH aTOMa U XMMHYECKOU CBSI3H;

— MpeAcTaBiICHUN 00 AIEKTPOJUTHUCCKON AUCCOIMAIIMH BEIIECTB B paCTBOPax.

TeOpeTI/I‘leCKI/IC 3HaHUsA PpacCMAaTprUBArOTCA Ha OCHOBC OMIIMPHUYCCKU IIOJTYUYCHHBIX U
OCMBICJICHHBIX (1)8,KTOB, Pa3sBUBAIOTCH MMOCJICAOBATCIIBHO OT OAHOT'O YPOBHA K APYIOMY, BBITIOJIHAA
q)yHKI_[I/II/I O00BSCHEHHS U IIPpOrHO3UPOBAHUA CBOﬁCTB, CTPOCHHUA U BO3MOKHOCTEH MMPaKTUYICCKOI'o
MMPUMCHCHUA U TOJTYUYCHUSA U3YydaCMbIX BCIICCTB.

OcBoeHue MporpamMmbl 10 XHMHUH CIOCOOCTBYET (HOPMHUPOBAHHIO MPEICTABICHHUS O
XMMHUYECKON COCTaBIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJIBL,
OECHHOCTHOI'O OTHOLICHHUSA K HAYYHOMY 3HAHWUIO U METOJaM ITO3HAHUA B HAYKC. I/IayquHe XUMHHN
IPOMCXOIUT C IPUBJICUCHUEM 3HAHU U3 paHee U3YUEHHBIX yUeOHBIX IpeaAMETOB: «OKpy KAt
Mup», «bronorus. 5-7 xknacce» n «dusnka. 7 Kiace.

[Tpu u3yyeHun XUMUU IPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKON HAyKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON EATETbHOCTH YelloBeKa U KaK OJJHOTrO
13 KOMIIOHEHTOB MHMPOBOW KYyJBTYpbl. 3ajaya y4eOHOro MpeaMeTra COCTOUT B (POPMUPOBAHUU
CHUCTEMBbl XMMMUYECKHX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
NpUOOIIEHNHN K HAyYHBIM METOJ[aM MTO3HaHMS IIPU U3YUYEHUH BEIECTB U XMMUYECKUX peaKIuii, B
(GOpMUPOBAHMM M DPA3BUTHUH [O3HABATEJIbHBIX YMEHHUH M UX TNPUMEHEHHUHM B Y4YeOHO-
NIO3HABATENILHOM U y4eOHO-UCCIIE0BATENIbCKOM IeATEIbHOCTH, OCBOCHUH MPaBWJI OE€3011aCHOTIO
oOpallleHus C BeL[eCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy u3y4yeHHH XUMHM HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs BakKHOE 3HAUCHUE
MPUOOPETN TaKKUe LIETH, KaK:

—opMupoBaHHE MHTEIUICKTyJIPHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATHIO PEIIEHUH, CIMOCOOHON aJanTHpOBAaTHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

—HalpaBJICHHOCTh OOY4YeHHMs] Ha CHCTEMaTHYecKoe MpHuoOIileHne oOydarolmuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMHH;



—o0ecrneyeHre YCIOBHM, CIMOCOOCTBYIOIMUX TMPUOOPETCHHIO OOYYarOITUMHUCS OIbITa
pa3HOOOpa3HON NEeSATETHPHOCTH, TIO3HAHKS M CAaMOITO3HAHWS, KIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC JIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

— opmupoBanue o011 (YHKIIMOHATHPHOW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YHCIIe YMEHHUH OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3YSI 3HAHUS U OTIBIT,
MOJTy4YEHHBIE MPH M3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYAOBOM JAEATEIBbHOCTH;

— opmupoBaHue y 00YYAIOIIMXCSI TYMaHUCTUYECKUX OTHOIIEHUH, MTOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA U1 BBIPAOOTKM 3KOJOTHYECKH IEIecCO00pa3HOro MOBEICHUS B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHUsI CBOErO 3J0pPOBbS M OKPYKAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poQ WISl U HAMPABIIEHHOCTH JAAJIbHEHUIIIET0 00yUeHHUS.

OO01iee ynCino 4acoB, OTBEIEHHBIX ISl M3YUYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO

obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeln), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

HepBOHaqa.}Ibele XUMHNYECCKHUEC TTOHATUSA

[Ipeamer xumuu. Ponb XUMHM B KM3HM 4YellOBEKa. XUMHUSI B CHUCTEME Hayk. lTema u
BellecTBa. u3znueckre CBOMCTBA BEIIECTB. ATpEraTHoe COCTOSIHUE BenecTB. [loHsTHe 0 MeTogax
no3HaHus B XuMuU. YucTele BemecTBa U cmecu. CriocoObl pa3eeHus cMeceil.

ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHUE AIEMEHTHI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocThie
U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

XuMmu4geckas (bopMyﬂa. BaneHTHOCTh aTOMOB XUMHUYECKUX 2JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BECIIECTB. OTtHOocuTenbHAs atoMHas Macca. OTHOCHTEIbHAS MOJICKYJISIpHass Macca.
MaccoBas 10JIs1 XUMUYECKOI'0 PJIeMEHTa B COCTUHEHUU.

KonnuecTso Bemectsa. Moib. MonsipHast Macca. B3auMocBsA3b KOJIMYECTBA, MACChI M YHUCIIA
CTPYKTYPHBIX €MHMII BelecTBa. Pacuérsl mo popmynam XUMUYECKUX COETUHEHUI.



®uU3NYeCKue W XMMHYECKHE SIBJICHHUS. XHUMHUYECKas peakius U e€ MpPU3HAKU. 3aKOH
COXPAaHEHHUS MAaCChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiaccudukanuss XUMUYECKUX peaKiuid
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCya0H, MpaBuiaMu paboThl B Ja0OpaTopuu U MpUEMaMH
oOpamieHus ¢ 1abopaTOpHBIM 00OpYyIOBaHHMEM, W3YYEHHUE U OINUCAHHE (PU3UUYECKUX CBOWCTB
00pa3110B HEOPraHWYEeCKUX BELIeCTB, HaOMoieHne pu3nuecKux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pactupanue caxapa B CTYIIKC, KUIICHHUC U KOHJACHCAILUA BOZ[BI) U XUMHUYCCKUX (ropeHHe CBCUU,
MIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJIa C KUCIOTOM) SIBJICHUI, HAOII0ICHUE U
OINMCAaHNE NTPU3HAKOB IIPOTEKAHUSI XUMUYECKUX pEaKLUi (pa3iokKeHHe caxapa, B3auMOIeHCTBUE
CEpHOHN KHUCIOTBHI C XJopuaoM Oapusi, pazioxeHue ruapokcuga menu (II) mpu narpeBanum,
B3aMMOJICHCTBHE jKeme3a ¢ pacTBopoM conu Meau (I1), m3ydenue crnocoOOB pa3/ieIeHHs] CMECCH:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIIAPUBAHUE, JUCTUIULILMSI, Xpomarorpadus,
MMPOBCACHNUEC OYHCTKHU HOBapeHHOI\/JI coJju, Ha6JIIOIIeHI/Ie U OnrCaHuEC PE3YJIbTATOB MPOBCIACHUA
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHHE MOJelied MOJIEKYT
(IrapocTepKHEBBIX).

BaskHeiinue npeacTaBuTe I HEOPraHUYeCKHX BellleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 2/1€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMUUYECKUE CBOWCTBA (peakluyi TOPEHHUS).
Oxcunpl. Ilpumenenue xkucinopoga. CrocoObl NOJMY4YEHHs KHUCIOpOJa B J1abopaTopuu H
poMbIlIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — aioTporHas MOAU(pUKALUs
KHCIIOpO/a.

TennoBoil 3¢ddekr xuMuueckoil peaxkiuu, TEPMOXHUMHYECKHE YpaBHEHHs, 5K30- H
SHJOTEPMHUYECKHE peaknuu. TOINMBO: yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BeniecTBo. HaxoxaeHne Bogoposa B pupoae, pusnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNUE, CIIOCcOObI oyyeHust. Kuciors! u comm.

MossipHblil 00bEM ra30B. Pacy€rbl o XUMHUECKUM ypaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pacrtBoputens. PactBopbl. HacelneHuble u
HEHACBIILICHHBIE pPAacTBOpPBI. PacTBOpUMOCTH BelIeCTB B Boje. MaccoBas 01 BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHUs. Poib pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpUpoje. 3arps3HeHue MPUPOAHBIX BOJ. OXxpaHa M OUYMCTKA
MIPUPOAHBIX BOJI.

Knaccudukanust Heopranuueckux coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpasyromue. Homenknarypa
okcu10B. DU3nUecKre U XMMHUYecKHUe CBoiicTBa Okcu10B. [lomydyeHne okcuaoB.

OcHoBanus. Krmaccudukamuss OCHOBaHW: IMIENOYM M HEPACTBOPUMBIE OCHOBAHUSA.
Homenkinarypa ocHoBanuil. PU3MYECKHME M XMUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyuenue
OCHOBaHHH.

Kucnotel. Knaccudukarus kucinor. Homenkinarypa kuciot. Ou3nyeckue U XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.



Comu. Homenknarypa coneii. dusnueckue U XUMUYECKHE cBoWcTBa cojed. [lomydenue
coJIei.

['eHeTnyeckas CBSI3b MEXAY KJIaCCAMU HEOPTraHMUECKHUX COECAMHEHUM.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpoa B BO3AyXe, MOJydyeHUe, coOnpaHue,
pacrno3HaBaHME€ M M3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (mmokapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONMCAaHUE MX CBOICTB, IOJY4Y€HHUE, COOMpaHUE, paclO3HABAaHUE U
U3y4YeHHE CBOMCTB BoAOpoaa (ropeHue), B3aumojieicTBUEe Bojopona c¢ okcuaoM wmeau (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOIEHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOCHHOCTEH PpAcCTBOPEHUS BEILECTB C PA3JIUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAHUE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKpacKH WHAMKATOPOB B pPACTBOpPax KHUCIOT U LIEJIOYEH, M3yueHHUE
B3auMoieicTBus okcuaa menu (I11) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METAJJIAMH, PEAKITUi
HEUTpaIu3auy, NoJyuyeHue HePaCcTBOPUMBIX OCHOBAHUMN, BHITECHEHHE OJJHOTO METalia APYyTruM
U3 PacTBOpa COJM, DPEIICHUE SKCICPUMEHTAIBHBIX 3aJad 1Mo TeMe «Bakueimme Kiacchl
HEOPraHMYECKUX COCAMHEHUNY.

Iepunoauveckuii 3akon u Ilepuoguyeckasi cucreMa xummuuyeckux djiementos /[, U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYECKaA CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBble MOMBITKY KIACCUPUKALINN XUMHUECKUX dIIeMeHTOB. [IoHATHE 0 Tpynmax CXOAHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETBHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOoTepHbIe OKCUIBI i TUAPOKCUIBI.

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHMX 2JIEMEHTOB /[l
. Menneneesa. Kopotkonepuoanas u AnuHHonepuoHas ¢opmbl [leproanueckoi cuctembl
xumuueckux aneMmeHtoB . W. MenneneeBa. Ilepumoasl u rpynmbl. PU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIILI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
obonouek atomMoB TepBeIX 20 xumuueckux dneMeHToB I[lepuomuueckoi cucrtemst [l.
N. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO DJIIEMEHTA I10 €0 MOJ0KEHU0 B [lepnoanyueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUs PAINYyCa aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIAM U IIEPUOIAM.

3nauenue lleproanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. 1. 1. Mennenees — y4€HbIl U IpaykJaHUH.

XuMu4yeckas CBA3b. KoBanenthas (HOJ’IHpHaSI n HGHOJIHpHaH) CBA3b.
aﬂeKTpOOTpI/IHaTeHBHOCTB XUMHYCCKHX 3IeMEHTOB. MloHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHbBIC pCaKkuuu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJIeHUA. OKUCIUTEN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

u3y4eHue 00pa3loB BEIECTB METAIJIOB M HEMETAIIIIOB, B3aUMO/IeHICTBHE MMIPOKCUIA [INHKA
C pacTBOpaMH KHCIOT U WIEJIOYEd, IPOBEAECHHME OIBITOB, WIIOCTPUPYIOIIUX I[PUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOpEeHHE, PEAKLIMU Pa3I0KEHUs, COeIUHEHUS).

Meosrtcnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€l IIPU MU3YyUYEHUU XMMHUHU B 8 KIIACCE OCYILECTBIISIETCS
yepes MCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX OHATUH, TaK U MOHATHUH, SBIISIOIINXCS
CHUCTEMHBIMU I OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyUHbIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
M3MEPEHUE, MOJIETb, SIBJICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, TIPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsiji, BEIIECTBO, Tel0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, onochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPO/IB, TOJIE3HbIE HCKOTIAEMBbIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BelecTBO 1 XUMHYecKasi peaxkuust

[lepuonuueckuit 3akoH. Ilepuoguueckass cucTteMa XHMUYECKMX djJeMeHToB  JI.
U. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPHOAOB, KalMs, KaJblMs U UX COEIMHEHMHA B COOTBETCTBUU C
MIOJIOKEHHUEM dJIeMEeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CTpO@HI/Ie BE€IIECTBA: BHABI XUMHYECKON CBSI3U. THIIBI KpUCTAIIIMICCKUX peI_HéTOK,
3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THUIIA KpHCTB.J'IJ'IH‘ICCKOfI pCH_IéTKI/I n BUIa XHUMHYECKOU CBSI3H.

KﬂaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKIJIATYpa HCOPTraHUYCCKUX BCHICCTB. XHUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCS K Pa3IMYHBIM KiIaCCaM HCOPraHWMYCCKHUX COG,ZIPIHGHI/IfI, TCHETUYCCKas
CBS3b HCOPIraHUYCCKHUX BCUICCTB.

Knaccudukanus XuMU4YeCKHX peakUuui Mo pa3IMyHbIM MpU3HAKaM (TI0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3 (DEKTy, 0 N3MEHEHHUIO CTENIEHEH OKUCIICHUS
XUMUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTUIO KaTaium3aTopa). OK30- H
SHAOTEPMUYECKHE PEAKIINU, TEPMOXUMUUYECKHE YPABHEHUSI.



[TonsiTie 0 CKOpOCTH XUMHUYECKOH peakuuu. [loHsTHe 00 OOpaTHMBIX U HEOOPATHUMBIX
XUMHUYCCKUX PCAKIUAX. ITongaTne O TOMOI€HHBIX H TCTCPOTCHHLIX PCAKIUAX. ITonstue o
katanmse. [loHsTHe 0 XUMUYeCKOM paBHOBecHH. DaKTOPHI, BIUSIONIAE HA CKOPOCTh XUMHUECKOU
PEaKIUU ¥ MMOJIOKCHIE XMMHYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OaaHca.

Teopusi MEKTPOTUTHICCKON AUCCOIUAINH. DIIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnoHsl,
AHUOHBI. MeXaHM3M JIMCCOLMAIIMH BEIECTB C Pa3IMYHBIMHU BHJIAMU XUMUYECKOU CBsA3H. CTereHb
mucconuaiuu. CUIBHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakiun moHHoro oOMeHa. YcoBUs NMPOTEKAaHUS PEAKIMH MOHHOIO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUIl M COJE B CBETE
HpeCTaBIeHU 00 3JIeKTPOJUTHUYECKON aucconuanuu. KadyecTBEHHblE peaklUUd Ha HWOHBI
[TonsTHE O THIPONIHU3E COTNEN.

Xumuueckuii IKCREepUMEHm .

O3HAKOMJICHHE C MOJEISIMU KPHCTALTMYECKUX PEIMETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HeMeTa/uioB (rpadura W anamasa), CJIOKHBIX BEHISCTB (XJIOpHAA HATpHUs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIUH OT BO3ACUCTBUS PAa3IUYHBIX
(bakTOpOB, UCCIIEIOBAHHE AJICKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa AMCCOIMAIIUN
KHCJIOT, 111€J104€el U cosiel (BO3MOKHO UCII0JIb30BAHUE BUE0 MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKK MPOTCKaHHUs PEaKIuidi MOHHOrO oOMeHa (0Opa3oBaHHE OCalKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OMBITOB, WTIOCTPUPYIOMIMX HPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKUuil (rOpeHue, peakluu pa3iokKeHHs, COAMHEHHs), Paclo3HaBaHUE
HEOPTraHMYECKUX BEMIECTB C TIOMOIIBI0 KAYeCTBEHHBIX pEAKIHWHA Ha WOHBI, pEHICHUe
HKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTanjibl 1 UX cCOeAMHEHUA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMETaJulaMu,
menoyamu). XmopoBogopoa. ConsHas KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJyYeHHE,
npuMeHeHue. JIefcTBHe XJI0pa U XJIOPOBOJOPO/a Ha OPraHu3M 4esloBeKa. BaxHelne xiiopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OObmas xapaktepuctuka si1eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTEIN Kacca KUCIOT U crieruduueckue). XUMUYECKUEe peaKkiuy, JexKaliue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOyYeHus CEpHOM KUCIOTHI. [IprMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxnenue cepbl u eé€
COEIMHEHUH B NPHUpOJAE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCTUHEHUSIMH CEPBI
(KMCTIOTHBIE I0XKIH, 3arPsS3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.



OOmas  xapakTepucTHKa 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUe Hu
XUMH4eckue cBoiictBa. KpyroBopot a3zora B mpupojie. AMMHUaK, ero Gu3ndeckue 1 XMMUYECKUe
CBOWCTBA, MoylydeHue u npumenenue. Conu aMMOHUs, NX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMeHenue. KadecTBeHHass peaklds Ha HMOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJyueHue,
¢usmueckue M XMMHUYECKHE CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
ynoOpeHnii. XUMHUECKOE 3arps3HEHUE OKPYIKAIOIICH cpeibl COSTUHEHUSIME a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, alIoTponHble MOAUDUKALNN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
dusznyeckue M XHMMHUYECKHE CBOWCTBa, moiydeHue. lMcmonb3oBanue ¢ocharoB B KauecTBe
MHUHEPAIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKUCICHUs. YTIEepOJ, alUIOTPONHbIE MOIUBUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue u XuMUIeckue cBoicTBa. Axcopomus. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPraHU3MBI,
NOJIy4eHHE U MPUMEHEHHEe. JKOJIOTHUeCKHe Mpo0sieMbl, CBsI3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3(dext. YronpHas kuciora u eé
COJIM, HX (I)I/ISI/ILIGCKI/IC U XUMHUYCCKUEC CBOfICTBa, MMOJIYYCHHUEC W INPHUMCHCHHUC. KaugecTBennas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEULIMHE, TIPOMBILIUIEHHOCTH
U CEIbCKOM XO35IMCTBE.

[lepBoHavasnbHbIE TIOHSATHSA OO0 OPraHUYECKHMX BEIIECTBAX KAaK O COCIMHEHHSIX YIJIEpojaa
(MeraH, 9TaH, STUJICH, alleTUJICH, ITAHOJ, TTUIEPUH, YKCyCHas kucnoTa). [I[pupoaHbie HICTOUHUKH
YTIIEBOIOPOAOB (YToJib, IPUPOTHBIN ra3, He(PTH), MPOAYKTH UX NepepadboTku (OEH3MH), UX POJIb
B OBITY M IPOMBINUICHHOCTH. [loHsITHE 0 OMONIOrHYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
VIJIEBOJAX — M WX POJU B KU3HU ueJoBeKa. MarepuaibHOE E€IMHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, IOJIYYEHHE W HPHUMEHEHHE.
CoenuHenus KkpemHuss B mnpupoje. OOmmue mnpencrasieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeiimne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobimembl
0€30MacHOro UCNOIb30BaHMUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne 00pa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, TIPOBEJCHHE
Ka4€CTBCHHbBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U H&6JHOI[CHI/IC MMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpakaromye (U3NYecCKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB U MX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUaOB), O3HAKOMJIEHHE C 00OpasliaMd XJIOPUAOB (TaJOTe€HUIOB),
O3HaKOMJIEHHE ¢ o0pasnamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHWE TMporecca OOyrauWBaHMs — caxapa TIOJ  JICUCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4YeHHUE XUMHUECKUX CBOMCTB pa30aBIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHIE KaYeCTBEHHOW pEaKIMH Ha CyJIb(paT-nOH W HaOIOJCHHWE NpHU3HaKa e&
NPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (POchHOpPHBIX yA00peHuH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUA U (pocaT-noH U N3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMO/IEHICTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C ME/IbI0 (BO3MOXKHO MCIIOJIb30BaHHE
BUCOMATEPHAJIOB), H3YYCHHE MOJENeH KpPUCTAJUIMYECKHX pEemIETOK anmasza, Trpadura,



dbynnepeHa, 03HaAKOMIICHHE C TPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHue, CoOupanue, paclio3HaBaHUE U U3yUeHHe CBOMCTB
VIJEKUCIOro ra3a, MpOBEACHHME KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-MOHBI H
U3y4yeHUE [PU3HAKOB HUX IIPOTEKaHUsA, O3HAKOMIICHHE C MPOAYKLUUEH CUIMKATHON
IIPOMBILUIEHHOCTH, PELIEHHUE YKCIIEPUMEHTAIbHBIX 3aJ1a4 110 TeMe «BakHelne HeMeTaJluIbl U UX
COCIMHEHUS».

MeTajibl M MX COeTUMHEHUS

OO0m1as xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHU U UX MOJIOKEHUS
B llepuoanyeckoir cucreme xumuyeckux snemeHtoB Jl. M. MenneneeBa U CTpOCHHUSI aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METANIMYECKasl KPUCTALUTMYECKAs peHIETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsKEHU MeTamoB. DHU3WYEeCKMEe M XUMHUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MOyYeHuss MeTauioB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CruiaBbl (CTalb, YyryH, JIOPATIOMUHHUNA, OpOH3a) M HX
MIpUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenouynblie MeTasuIbl: MooxkeHue B [lepuoanyeckoil cuctemMe XMMHUECKUX 3JE€MEHTOB /.
U. MenneneeBa, cTpoeHHE HUX aTOMOB, HaxoXJaeHUE B mpupoje. Ousnueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[IlenoyHO3eMENBHBIE METAJJIBI MATHUHM U KAJIBLIWI: TTOJI0)KEeHUE B [lepuoauyeckoii cucreme
xumudeckux snementoB [[. M. MenneneeBa, CTpoeHHE MX aTOMOB, HaXxOXICHUE B IPHUPOJEC.
du3nueckre W XUMHYECKHUE CBOMCTBA MarHus W KanbIus. BakHeimmme coeqUHEHUS KaabIHS
(okcua, ruapoKCcH I, coyin). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: mnonoxenue B Ilepmonnueckoil cucTteMe XMMHMUYECKHX JJIEMEHTOB [l
U. MenneneeBa, CTpoeHHE aTOMa, HaX0XACHHE B Ipupoje. Pu3ndeckue U XUMUYECKUE CBOMCTBA
amtoMuHus. AM(pOTepHBIE CBOMCTBA OKCHIA U THJIPOKCUAA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepmoguyeckoil cucremMe XHUMHYECKHX 3yeMeHTOB /I
1. Menneneea, CTpoeHHE aTOMa, HaX0XkIeHUE B Ipupoie. PU3ndeckrue 1 XuMHUUECKUE CBOMCTBA
xene3a. Okceuapl, rujapokeuabl u conu sxkenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
HOJy4YeHHUE.

Xumuueckuii IKcnepumenn.

03HAKOMJICHHE ¢ 00pa3IiaMy METAIIJIOB U CIUIABOB, MX (PHU3NYECKUMH CBOMCTBAMHU, H3yUEHUE
pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXHO HUCIIOIH30BAHKE BHACOMATEPUATIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBHSI OKCHJA KajbIlUsl MW HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IpoIlecca TOPEHUs JKee3a B
KHCIIopoJie  (BO3MOXHO — WCIIOJIb30BAaHWE  BUICOMATEPHUATIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIUs, allOMUHUS, IMHKA, xkene3a (II) u xenesza
(I1I), menu (I1), HabmroieHne W OMHMCAHKWE TPOILIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJTIOMUHUS M THIPOKCH/IA ITWHKA, PEIICHUE SKCIICPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHele MeTaibl U UX COSAMHECHUSY.

XuMus M OKpyKaLias cpeaa



BemniectBa u maTepuanbl B MOBCEAHEBHOW KU3HU 4YeOBEKa. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XMMHMYECKMX peakuuil B ObiTy. I[lepBas momMomip Npu XUMHUYECKHX OXKOrax M
OTPABJICHHSIX.

XUMHYECKOEe 3arpsi3HEHUE OKpY Kalolleil cpeabl (MpeaenbHas A0MycTUMas KOHIEHTpaIus
Beniects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuit Ixcnepumenm:
n3ydeHne o0pasioB MaTeprajIoB (CTEKIIO, CIIABbl METAJIJIOB, MOJUMEPHBIC MATEPUAJIBI).
Meostcnpeomemmnuwie ceasu

Peanmaunﬂ MCKITPEAMETHBIX CBs3EH IIpyU U3YyUYCHUH XUMHUU B 9 kJacce OCYHICCTBIIACTCA
Ycpe3 UCII0JIb30BAHNEC KAK O6HII/IX C€CTCCTBCHHO-HAYYHBbIX HOHSITHﬁ, TaK U HOH;ITI/II\/JI, ABJIAIOINUXCA
CUCTCMHBIMHU JJIA OTACJIIbHBIX ITPCAMCTOB €CTCCTBCHHO-HAYYHOTI'O IHUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyYHBIN (DaKkT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBBIN 3D EKT, TEXHOIOTHS, MATePUAITHI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIBI,
PaIMOaKTUBHOCTb, MOJICKYJa, JJICKTPUUYECKUW 3apsji, MPOBOJAHUKH, TOJYIPOBOIHHUKH,
TUAJICKTPUKHA, (POTOSJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ras,
PacTBOp, PaCTBOPUMOCTD, KPUCTATNYCCKAS PEIIETKA, CIUIABBI, (PU3HUYECCKUE BETUUUHBI, €AMHHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YyI0OpEeHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHbBIE TOPOAbI, [TOJIE3HBIE HCKOIIAEMBbIE,
TOTIJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4yHOCTHBIE PE3YJbTAaTBl OCBOCHHA TMIpOrpaMMbl OCHOBHOI'O OGH.[CFO O6pa3OBaHHH
JOCTHUTIalOTCA B XOA€ O6yquH${ XHUMHUHU B €AUHCTBE y‘—I@6HOI7[ M BOCIIMTATEILHOM JCATCIIBHOCTU B
COOTBCTCTBUH C TpaAUIIMOHHBIMHA pOCCHfICKPIMPI CONUOKYJIbTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHBIMU IECHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBuJIaMl U HOpMaMH IMOBCACHHA U
CHOCO6CTBYI-OT ImponeccaM CaMOIIO3HAHUSA, CaMOPa3sBUTUA U COLMMAJIM3allun 06yqa}0mnx05[.



JIM4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUNA U PACHIMPEHHUE OMNbITa JEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHHS K OTE€UYECCTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY U HAyIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(pOpPMAIUCH O MEepPeAOBBIX JOCTHIKECHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBCHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MHpa ¥ OOIIECTBA;

2) IpaxKaIaHCKOTr0 BOCIIUTAHUSA:

IIPEACTABJIICHUS] O COLMAIBHBIX HOPMax M IPaBWIaX MEKJIUYHOCTHBIX OTHOUICHUN B
KOJIJIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTM B OOILIECTBEHHO TOJE3HOH, yuyeOHo-
UCCJIEIOBATEIbCKOM, TBOPUECKON U JPYTUX BUJIAX JAEATEIbHOCTH, FTOTOBHOCTU K Pa3HOOOpa3HOMI
COBMECTHOM JIeSITEIbHOCTH NP BBINOJHEHUM y4eOHBIX, [TO3HABATENBHBIX 3a/1a4, BBIOJHEHUN
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM yUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHUIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLEHMBATh CBOE
IIOBEJICHUE U ITOCTYNKN CBOMX TOBAPUILEH € IO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C y4ETOM
OCO3HAHHUS MTOCIIEACTBHI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE W  XHMHUYECKOM  peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHM W COCTABIAIOIINE OCHOBY JUIS
IMOHUMAaHHs CYIITHOCTHU Haquoﬁ KapTUHBI MHUpPa, MIPECACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTSX
Pa3BUTHUS TPUPOBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPENOoM, O POJIM XMMHUU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIC MOTHBBI, HAIIPABJICHHBIE Ha IIOJIyYEHUWE HOBBIX 3HAHUW 10 XHWMUH,
HEoOXoIuMBbIe Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

WHTEpPEC K OOYUEHUIO U TO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCOBHAHHOMY BBEIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HaHUE LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HMU, OCO3HAHUE TIIOCIEACTBUN M HENPUSITHE BPEIHBIX MPHUBBIYEK
(ynorpeOyieHUsI aJKOrojisi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IpaBHUI
0€30MacHOCTH NP OOPALIEHNUN C XUMUUYECKHUMHU BELIECTBAMU B ObITY U peaibHON KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K NMPaKTHUECKOMY U3YyUEHHIO Mpodeccuil U TpyJa pa3IMuHOro poja, yBaKeHUE K
TPYZy U pe3yJIbTaTaM TPYAOBOU IE€ATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX



3HAaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYaJIbHONW TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHUsl C Y4ETOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCHemHod mnpodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATELCS B IPOPECCHOHATBLHON CPE/IE;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMs, NOHMMAaHHE LIEHHOCTH 3J0pPOBOro M 0e30I1acHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MUECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHsI IPaBUII 0€30MacHOTrO MOBEAECHUS P paboTe C BEIECTBAMH,
a TaK)K€ B CUTYaLMsSIX, YIPOXKAIOIIKX 30POBbIO U JKU3HHU JIOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, ITOJTy4aeMble IPU U3YUYSHUH XUMHH, JJIs peLIeHHs 3aad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KYJbTYPBbl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MIOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBILIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBbHON MPAKTUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX pe3yibTaTOB BBIAEISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HaKT, cucrema,
MPOLIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPbIE HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (hOpMUPOBATH NMPE/ICTaBIECHUE O
LEJIOCTHOW HAyyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PEryJsTUBHBIE), KOTOpble OOecreynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHO! 1€ TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS
Ba3oBbie Jjornueckue aeiicTBUA:

YMEHHUSI HCIIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUM 3HAHMIA:
PaCKpBIBATh CMBICT XMMUYECKHUX MOHATUHN (BBIICIATH UX XapaKTepHbIE IPU3HAKH, YCTaHABIMBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSATHSMH), HCIIOJIB30BATh TOHATHUS Ui OOBSICHEHHS OTAEIbHBIX
(bakTOB U SIBJICHUI, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KilacCu(DUKAIIMM XUMUYECKUX BEIIECTB
U XUMHMYECKHX PpEaKIUi, yCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
U3YYEHHUsS], CTPOUTH JIOTUYECKUE paCCYKIACHHsS (MHIYKTHBHbBIC, IEIyKTHUBHBIE, MO0 aHAJIOTUH),
JienaTh BBIBOJIBI U 3aKJIFOUCHUS;

yMEHHE TMPUMEHSATh B Ipollecce MO3HAHUS MOHATHS (IpeAMETHbIE M MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIETH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH LIMPOKO



IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHUYECKOH peakluud — TpU pElIeHUH Y4eOHO-
IIO3HABATEJIBHBIX  33la4, C Y4YETOM OTHUX MOJEIBHBIX IIPEICTaBICHUM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaEMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYUS B U3YYaEMBIX IIPOLIECCAX U SBJICHUSX.

ba3oBble nccienoBarelibcKue AeiCTBHS.

YMCHHUC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUSA, a
TAaKXKXE€ B Kady€CTBC OCHOBBI JJIA (bOpMI/IpOBaHI/IH THUIIOTE3blI 110 IIPOBEPKE IIPaBUIIBHOCTH
BBICKa3bIBACMbIX Cy)KI[GHHfI;

MpUOOpPETEHUE OMbITa IO IUIAHUPOBAHMIO, OPTaHHU3AIMM U IPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M Ipoliecca, CAMOCTOSTENIbHO ITPOrHO3UPOBATh €r0
pe3ynbTat, (hopMynupoBaTh OOOOLICHHS U BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIbITA,
UCCJIEJOBAHMsI, COCTABIISATh OTUET O IPOJEIaHHON paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATH HH(OPMAIHIO PA3TUYHBIX BUJIOB
1 GOopM IPECTABICHUS, TOyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIIApHAs INTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE T0coOus, pecypchl IHTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHUE MPUMEHSATh Pa3JIMYHbIE METOJbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MH(OPMAIH H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHs yUE€OHBIX U M03HABATEIbHBIX 331a4
OnpeAeNéHHOr0 THIMA, MPUOOPETEHHE ONbITa B 00JACTHM HCHOJB30BaHUA HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBiIeHUS
UHGOPMALIMK U WUIIOCTPUPOBATH peIllaeMble 3aJlaud HECIOXKHBIMM CXE€MaMHM, JuarpaMMaMmi,
apyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

YMEHHE HCIOJb30BaTh M aHAJIM3MPOBATh B IpOIlEcCe YUEOHOM M HCCIIEOBATEIbCKOMN
NeSITebHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIe MPUPOAHON CPEIbl.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

yMEHHs 3a/laBaTh BONpOCHl (B XOjA€ JAuajnora M (MJIu) IJUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYyIUPOBaTb CBOM MPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUS IPECTABIATH MOJTYYCHHBIE Pe3YyIbTaThl TO3HABATEIHLHON JESTEILHOCTH B YCTHBIX
N THUCBMCHHBIX TCKCTAX; ACJIAaTh MPE3CHTAUWIO PE3YJbTATOB BBIIIOJHCHUA XUMHYCCKOI'O
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIECTB, y4eOHOTO MTPOCKTA);



YMEHHUSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TO3HABATEIBHOU H
HCCJICIOBATENILCKON NIeATEIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJieM HAa OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS TO3HMIUN (0OCYXIEHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JICWCTBUM, OMPEICICHIEe KPUTEPHUEB MO OI[CHKE KavyecTBa
BBITIOJITHCHHOW pabOThI U IpyTHe).

PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁHLIe JelcTBUA:

YMEHHE CAMOCTOSITEIbHO OMNPENEATh eI ACATEIbHOCTH, TIIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh W TPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIHHOCTH, BBIOMPATH
HanOoJiee 3 (HEeKTUBHBIE CITOCOOBI PEIICHHUS YICOHBIX U TT03HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTaBJIATh WJIK KOPPEKTHUPOBATH MPEITI0KEHHBINA AJITOPUTM JICHCTBUM ITPU BHIMIOJHEHUY 3aJaHUI
¢ y4€TOM TIOJIyYCHHUS HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEINECTBAX M PEaKIMIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO PE3YJIbTaTa 3asBJICHHOMN €U, YMEHUE UCIIOJIb30BaTh U
aQHAJIM3UPOBATh KOHTEKCTHI, MPEIJlaraeMble B YCIIOBUM 3aJIaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHIO O0S3aTE€IBHOIO COJEpXKaHUS,
YCTAHOBJIEHHOTO JaHHOM (enepanbHOW pabodell mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydJarloluMuUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMEeTHOW 00sacTh «XUMUs», BUIBI JEATEIHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHmy obOydenusi B 8 kJiacce npeaMeTHbIE pe3yJjbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Yy OOYYAIOLINXCS YMEHUH:

pPacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX TOHATUN: aTOM, MOJIEKYJa, XUMUUECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPO/HAS), BaJIEHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0Jii XMUMHUYECKOTO 3J€MEHTa B COEJUHEHHH, MOJIIPHBIH OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJb, D3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIICHHS, XHUMHUYECKas peakuus,
KJIacCU(UKaLlMs PEaKIMii: peakuu COEAMHEHHUS, PEeaKIMH Pa3oXKEeHUs, PeaKIMy 3aMelleHus,
peaknuu oOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIIMHU, TEIIOBOM 3 (EeKT peakluu, SApo aToma,
AIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOuTallb, paJlyCc aToMa, XUMUYECKasi CBA3b, MOJSpHAs U
HENOJISIpHasl KOBAJIEHTHAs CBA3b, MOHHAS CBS3b, MOH, KATHUOH, AHWOH, PacTBOpP, MaccoBasi A0S
BelecTBa (ITPOIICHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU MOHATHUS IIpU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;



UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ul COCTaBlIE€HHs (DOpMy] BEILECTB U ypaBHEHUH
XUMHYECKUX PEAKIUI;

OIpeseNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHUCICHUS
AIIEMEHTOB B OMHAPHBIX COCNMHEHHSX, MPUHAIJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIIacCy
COEMHEHUH 1o popMysaM, BU XMMUYECKOH CBsI3U (KOBaJIEHTHAs U NOHHAS) B HEOPIraHUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbIci [lepuonuyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX IIOJOXKEHUS B
ITeproanueckoit cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BELECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONHUCBHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil cUCTEMbl XMMHUYECKHX
AIIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs moArpymnna (A-rpymnma)» u «modounas noarpymnmna (b-
rpymmna)», Majble 1 00JIbIINe IePUO/Ibl, COOTHOCUTh 0003HAYEHUs1, KOTOPbIE UMEIOTCS B TalOIMLIe
«Ilepmogmueckas cucrema xumuuyeckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHMCIOBBIMH
XapaKTepUCTUKAaMHU CTPOCHMsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsa] sjapa, oOuiee
YHCJIO 3JIEKTPOHOB U PACIPEECIICHNE UX 10 3JIEKTPOHHBIM CIIO0SIM);

KJaccu(uIUpoBaTh XMMUYECKHE 3JI€MEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKHUE PEAKLIUU
(110 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY d(D(DEKTy);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX KJIACCOB,
MOJITBEPIK/1asl ONIMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIui;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BO3MOYXKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX IIPEBPALLEHUN B PAa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEJIbBHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTIO 3JIeMEeHTa N0 (OopMyJie COEIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IIPOBOAMTH PAcU€Thl [0 YPABHEHUIO XUMUYECKON peaKIuu;

IIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CUCTEMATH3AIINIO, KITACCU(UKAIINIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBA3EH —
JUISL U3YyYEHUs CBOMCTB BEUIECTB M XMMHUYECKHUX PEAKLUH, €CTECTBEHHO-HAYYHbBIE METOJBI
MO3HaHU — HAaOJI0IeHNEe, U3MEPEHNE, MOIETTUPOBAaHNE, IKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN );
CJIeZIoBaTh MpaBWIaM IMOJIb30BAHUS XUMHUECKOW MOCYI0M 1 1abopaTopHbIM 00OpYJOBaHUEM, A
TaK)Ke MpaBUiIaM OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUUSIMHU 1O BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJYYEHHI0 M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Booposla M KHCIOpOJa), NMPUTOTOBICHUIO PACTBOPOB C ONpPENEIEHHOM MAacCOBOM jaoiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHE DKCIIEPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB IIENIOYEM W KHUCIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
denondranzent, METUIOPAHXK U APYTHE).

K koHiy oOydeHusi B 9 KJjacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICIT OCHOBHBIX XMMHMUYECKUX MOHATHUNA: XUMUYECKHUIl AJIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO,  BaJIEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKash pEeaKIMs, XUMHYecKas CBS3b,
TETUIOBON A(PPEKT peakiu, MOJb, MOJISIPHBIN 00BEM, PacTBOP, HMEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLUAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKIINU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCIIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, AJJIOTPONUs, aM(pOTEPHOCTb,
XUMHUYEcKass CBA3b (KOBAJIEHTHAs, HWOHHAs, METAJIMUEcKas), KpHCTaNIM4yecKas peneérka,



KOppO3Ms METaJUIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM pEaKklUMu, MpeNeNbHO JOMyCTUMas
koHuentpauus [1JIK Bemectna;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MMOHATUN U MPUMEHSTh 3T MOHATUS [IPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ul COCTaBJIeHHs (DOpMyJ BEIECTB U YpaBHEHUH
XUMHYECKUX PEAKIUI;

OIpeNeNATh BAJEHTHOCTh U CTEHEHb OKUCIEHUS XMMHUYECKMX 3JIEMEHTOB B COCIMHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUU IO
bopmynaM, BUJ XMMHUYECKOH CBA3M (KOBaJEHTHAsl, HOHHAsI, METAJIMUECKasl) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsil MOHA MO0 XUMHUYECKOW (opmylie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHMYECKUX COECAMHEHUH, TUIl KPUCTAIUINYECKON PeIIETKH KOHKPETHOIO BEIECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona . WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
[IOHMMAaHME: OIMCBIBaTh U XapakKTepu3oBaTh TabuuuHyr ¢opmy I[lepuoanyeckoit cuctembl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TrJIaBHas moArpymnmna (A-rpymma)y u «moOoyHas
noarpynna (b-rpynma)», mansle u Oojbline NEpUOIbl, COOTHOCHTH 0003HAu€HUs, KOTOpBIE
UMEIOTCS B IMEPUOJMYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB U 3aps] AApa, o0I1ee YUCIIO JIEKTPOHOB U pacHpeiesIeHHE UX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IKME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB U
UX COCIUHEHUH B Mpezenax MajblX MEepHOJOB U TJABHBIX MOArPYMI C YyY4ETOM CTPOEHUS HMX
aTOMOB;

KJaccu(uIUpoBaTh XMMUYECKHE 3JIE€MEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEaKIUU
(1O yuCIly U COCTaBy y4acTBYIOIIMX B PEAKIIUH BELIECTB, 110 TEINIOBOMY 3(PPEKTY, 0 U3MEHEHUIO
CTETEHEH OKUCIIEHUS! XUMUUECKUX HJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME M CHeNU(UIECKHEe XUMHUYECKHE CBOMCTBA MPOCTBIX U
CJIO’KHBIX BELIECTB, MOATBEPKIasi ONMMCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPaBHEHUS IEKTPOIUTUYECKOMN IUCCOLMAIMU KUCIIOT, LIEeJIoueil U coJiel, MoJIHbIe U
COKpAaIEHHBIE YPABHEHMSI PEAKIMl MOHHOTO OOMEHa, YpaBHEHHUS PEaKlMi, TMOATBEPKIAOIINX
CYILLIECTBOBAHHE FEHETUUECKOM CBS3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPECTBOM COCTaBJIECHHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLIni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BOBMOKHOCTH MPOTEKAHUS
XMMHUYECKHX IPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISATh OTHOCUTEJIbHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
MPOBOAMTH PAcU€Thl O YPABHEHHUIO XUMUYECKOHN peaKkIuy;

coOJIr0/1aTh MpaBUIIa MOJB30BaHHUS XUMHUECKOW MOCYA0N U J1a00opaTOpHBIM 000pYyA0BaHHEM, a
TaKk)Ke MpaBuia 0OpallleHUs C BELECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU MO BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TMOJYYEHUIO M COOMpaHHIO Ia3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, MOATBEPKIAIOLINE KAYECTBEHHBIH COCTaB PAa3JIWYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHI-, OpoMHI-, HOAMJI-, KapOoHat-, (ocdar-, cuiauKar-,
cyiabdar-, THAPOKCUJI-UOHBI, KATHOHBI aMMOHHS ¥ HMOHBI M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

IIPUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CHHTE3, CPABHEHHUE,
0000111eH1e, cUCTeMaTU3alMI0, BBISIBJICHHE MPUUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl U3y4YEHUs
CBOMCTB BELIECTB U XHMHUYECKMX PEAKIHUI, €CTECTBEHHO-HAYYHBIE METOJbI IIO3HAHUSA —
Ha0JII0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).
TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC



No HanmenoBanmue KomuuecTBo uacos ‘ DnekTpoHHbIEe (IU(PPOBEIE)
n/nj|  pa3aenoB M TeM  ([Beero Kontponsasie | [[pakTieckue o0pa3oBaTeNbHBIC PECYPCHI
HporpaMMBl paboThI paboTHI
‘Pa311e.11 1. IlepBoHaYaTbHBbIE XUMHYECKHE MOHATHS ‘
1.1||Xumus — BakHas 5 2 bu6mmoreka [IOK
obnacTb https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
MPaKTUYECKOMN
JeSTEIbHOCTH
YeJI0BeKa
1.2|BemecTBa u 15 1 bubmuoreka [JOK
XMMHUYECKHE PEAKIIUU https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pazaeny H 20 “ ‘

‘Paane.n 2. BaxkHelune npeacTaBuTe M HEOPraHMYECKUX BelleCTB

2.1|Boznoyx. Kucnopo. 6 bubmmoreka [IOK
IToustue 06 okcumax https://m.edsoo.ru/7f41837¢c

2.2||Bonopon.Ilonstue o 8 1 bu6mmoreka [IOK
KHCJIOTaX U COJIAX https://m.edso0.ru/7f41837¢c

2.3|Boma. PactBopbl. 5 1 1 bubnnorexa [JOK
ITousitue 06 https://m.edsoo0.ru/7f41837¢c
OCHOBAHMIX

2.4|/OcHOBHBIE KJIACCHI 11 1 1 bubmuorexa [JOK
HEOPraHUYeCKUX https://m.edso0.ru/7f41837c
COCTUHEHUN

Wroro no pazneny H 30 H ‘

Pasnen 3. Ilepuonuyecknii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKHX d1eMeHTOB /1.
N. MenneneeBa. CTpoenne aToMoB. XUMHYECKas CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHT

3.1|[leproanyeckwmii 7 bubnnoreka [JOK
3aKOH U https://m.edsoo0.ru/7f41837c
[Iepnonnueckas
CUCTeMa XMMHYECKHX
anemeHTtoB J[. U.
Menneneesa.
Crtpoenue aToma
3.2 | XumMuueckasi CBA3b. 8 1 bu6mmorexa [IOK
OxucauTensHO- https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE
peakuuu
Hroro no pazneny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubnmoreka [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO| 68 4 5
UYACOB I10
I[MPOT'PAMME

9 KJIACC
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Hanmenosanue
pa3zenoB u TeM
MPOrpamMMBbl

KonnyectBo yacoB

Bcero

Kontponsubie
paboThI

[Ipaktruueckue

paboThI

DnexTpoHHbIE (TUPPOBHIC)
00pa3oBaTebHBIC PECYPCHI

Pa3gen 1. BemnecTBO M X

HMHYECCKHE PCaKIIUHN

S|

N

[ToBTOpEHUE N
yrayOJIeHe 3HAaHHMA
OCHOBHBIX Pa3/IeJioB
Kypca 8 kiacca

5

1

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

OCHOBHBIE
3aKOHOMEPHOCTHU
XAMHUYECKHX
peakuui

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

DIIEKTPOTUTHYECKAS
TUCCOLIAITHS.
XUMHUYECKHE
peaxkuu B
pacTBopax

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

‘I/ITOFO 10 pa3eiy

L2 |

‘Paane.n 2. HemeTa/UILI M HX COeTUHEHU ST

2.1

N
)

N
w

N

Oouas
XapaKTEePUCTHKA
XAMUYECKHX
aniemeHToB VIIA-
rpymibl. ['ajoreHs

4

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COEJTMHEHUS

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

Ob6mas
XapaKTepUCTHKa
XUMHYECKHIX
21eMEHTOB VA-
rpynmnsl. A3oT,
dochop u ux
COCIIMHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Obmas
XapaKTEPUCTUKA
XUMHYECKUX
aneMeHToB [VA-
CPYIIIBL. YTIEPOI U
KPEMHHI U UX

COCOAMHCHUSA

bubmuorexa [JOK
https://m.edsoo0.ru/7f41a636

‘I/ITOFO 10 pa3zeny

|2 ]

‘Pame.n 3. MeTaJi1bl M UX COeTHHEHHUS

OO01ue cBONMCTBA
METAJUIOB

4

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636
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Ne HaumenoBanue KomnnuectBo vacos ‘ DnexTpoHHbIE (TUPPOBHIC)
n/n PasaciioB U TEM Bcero KOHTpOHI)HLIe HpaKTI/I‘{CCKI/Ie 06pasoBaTenLHme PECypPChI
L TIpOTpaMMBI paboThI paboThI
3.2|[Baxkneiimune 16 1 2 bubmmnoreka [JOK

METaJLIbl U UX https://m.edsoo.ru/7f41a636
| ||coenunenus
‘I/ITOFO 110 pasjaeny H 20 H

‘Pa311e.11 4. XuMus ¥ OKpY:Kamomas cpeaa

4.1|BemectBa u
MaTepualbl B )KU3HH
yejoBeKa

3

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

‘I/ITOFO 10 pa3neiy

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68
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