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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUsl COCTaBJEHA Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHMSI OCHOBHOM 0Opa30BaTENbHON MPOTrpamMMbI
OCHOBHOTO 00111ero 00pazoBanus, npeacrabieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
benepanpHON paboyeil MporpaMMbl BOCIIUTAHUS U C y4ETOM KOHIEMHIMM MPETOAaBaHHs
yueOHOTO mpenMera «XuMHUsS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepanuum.

[IporpamMma mo xumuM Aa€T MPEACTABICHUE O IIENIAX, OOIIeH cTpaTernu o0y4deHwus,
BOCIIUTAHUA U PA3BUTHUS OOYYAIOIIUXCS CPEACTBAMU YUYEOHOTO MpeaMeTa, yCTaHABINBACT
00s3aTeNbHOE MPEAMETHOE COJEpKaHUE, MPEAyCMATPUBAECT pPACHpPEEICHUE €ro Io
KJIaccaM M CTPYKTYpPUPOBAHUE IO pa3jiesiaM U TeMaM IPOrpaMMbl [0 XUMUU, ONPEACIIIeT
KOJIMYECTBEHHBIE M KAayECTBEHHbIC XapaKTEPUCTHKU COJAEPIKAHUS, PEKOMEHIYEMYIO
MOCIIEAOBATEIHHOCTh U3YUCHHS XUMHH C YIETOM MEXKIPEAMETHBIX U BHYTPUITPEIMETHBIX
CBSI3€M, JIOTMKM Y4eOHOro TpoIlecca, BO3PACTHBIX OCOOEHHOCTEM O0O0ydarommxcs,
OTlpesieNsieT BO3MOXKHOCTH HpeaMeTa AJisi peanus3aluu TpeOOBaHUN K pe3yJbTaTam
OCBOEHHUSI OCHOBHOH 0Opa3oBaTeNbHOM MporpaMmbl Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yibTaTaM OOy4YeHHS XMMHHM HAa YPOBHE Iieyied
M3y4YeHUs1 TpeIMEeTa W OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHOW JEATEIbHOCTH
00yy4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHHE XUMUU CIYXUT OCHOBOH 111 OPMUPOBAHUS MUPOBO33PEHUS 00y4arOIIErocs,
€ro TpPEICTaBIICHUH O MaTepuaJbHOM €IMHCTBE MHpA, BAXHYI pOJb WrparoT
(dbopmupyeMble XUMHEN NPEICTABICHUS O B3aUMONPEBPAILCHHUSIX SJHEPTHHU U 00 3BOJIOLUN
BEILECTB B MPUPOJE, O MYTAX pEUIEHUs riIo0ajbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHUS
YeJI0BEYECTBA — ChIPbEBOM, YHEPIETUUECKOM, MUIIEBON U IKOJIOTHYECKON 0€30MacHOCTH,
po0JIeM 3PaBOOXPAHCHHUS.

N3yuyenne xumunn:

CIOCOOCTBYET pealii3allii BO3MOXHOCTEM MJii caMOpa3BUTHS U (OPMHUPOBAHUSA
KYJbTYpbI JIMYHOCTH, €€ 0011el U (PYHKIMOHATBLHOU IPaMOTHOCTH;

BHOCUT BKJI3J B (OPMHUPOBAHWE MBINIJICHUS W TBOPYECKUX CHOCOOHOCTEM
oOydaroluxcsi,  HAaBBIKOB ~ MX  CaMOCTOSITENIbHOM  Y4eOHOH  JeATeIbHOCTH,
AKCIIEPUMEHTATILHBIX U HCCIICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX KaK B TIOBCETHEBHOM
KU3HU, TaK U B MPOGECCUOHATBHON eATEIbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBIILICHHUS, 3aKIaIbIBA€T OCHOBBI LIETOCTHOTO
B3IJIA[a HAa EIWHCTBO TMPHUPOJLI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(GbOopMUPOBAHUN €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYarOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOUIEHUSI K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOEe OOpa3oBaHUE
00yJarommxcs.

JlanHple HampaBieHHsT B OOY4YeHMH XHMHHU OOECMEUYMBAIOTCS  CHEHHPUKOMN
collepKaHusl y4eOHOro MperMeTa, KOTOPbIM SBISETCS MEJAarori4ecky aganTHPOBAHHBIM
oTpakeHueM 0a30BOIM HAYKM XUMHH Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 001IeT0 00pa30BaHUsl OPHEHTHPOBAH HA OCBOCHHE
OOy4aroIIMMUCS CUCTEMbl TEPBOHAYAIBHBIX TOHSITHH XUMHUHU, OCHOB HEOPTraHUYECKOU
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MOHATUA OPTaHUYECKOW XUMUH.

CtpykTypa coAepKaHHS TIPOrpaMMbl IO XUMHH C(HOPMHPOBaHA HA OCHOBE
CHUCTEMHOT0 NoAXo/a K e€ uzyuenuto. CoqiepkaHue CKIaJbIBACTCS U3 CUCTEMBI MIOHSITHH O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATHI 0 XUMU4ecKol peakiuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPTraHM30BaHBbI 110 MPUHIIUITY TOCJIEI0BATEIIBHOTO PAa3BUTHS 3HAHUIM
Ha OCHOBE TEOPETUYECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— IpeJICTaBICHUN 00 IEKTPOIUTUYECKOMN TUCCOIMALIMN BEIIECTB B paCTBOPaXx.

TeopeTnueckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYromy,
BBINOJIHSA (DYHKIIMU OOBICHEHUS ¥ POTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MPAKTUYECKOI0 MPUMEHEHUS U MOTYYECHUS U3YyYaE€MbIX BEILIECTB.

OcBoeHue nmporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPE/ICTABICHUS O
XUMHYECKON COCTABJISIONIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOMN MPUPOJIBI,
IIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUWIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMUU TIPOUCXOJIUT C TMPUBJICUCHUEM 3HAHUN U3 paHee M3YyUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «duzuka. 7 Knaccy.

[Ipu u3yueHnr XuMuu MPOUCXOUT PopMUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKU
Kak 00JIJaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM ACSITEILHOCTH YeTIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3aJaua y4eOHOTO TpeAMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMBI XUMUUYECKUX 3HAHUN — Ba)KHEUIIUX (DAKTOB, MOHSTHUI, 3aKOHOB
U TEOPETUUYECKUX TOJIOKEHHH, TIOCTYIMHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa,
S3bIKa HAYKW, B MPUOOIICHUH K HAYYHBIM METOJaM TMO3HAHUS MPHU MU3yYCHUH BEIIECTB U
XUMUYECKUX peakiuii, B (OPMUPOBAHUM U PA3BUTHUU IMO3HABATEIIBHBIX YMEHHU U HUX
MPUMEHEHUU B Y4EOHO-TIO3HABATEIBHON U Y4eOHO-HCCIEI0BATEIbCKON JeATeIbHOCTH,
OCBOCHHH TPABWJI OE30MACHOTO OOPAIICHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipu n3ydeHnn XUMHUKM Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHus BaXKHOE 3HAUCHHE
MpUOOpENH TaKue MeId, Kak:

—  (dopMHpOBaHHME  HHTEIJICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaAMOCTOSITEIIBHOMY TPHUHATHIO  PEIICHUIA,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIITUMCS YCIOBUSM JKU3HH;

— HAIpPaBJIEHHOCTb OOYYEHHUS HAa CHUCTEMATHMYECKOE MPHOOIeHHE O00ydaroImuXxcs K
CaMOCTOSITEJIbHOM  MO3HABATEJIbHOW JAESATEIbHOCTH, HAYYHBIM METOJIaM IO3HaHMS,
(bOopMUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrniedyeHune ycaoBHi, CIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YYAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOM JIESATENIbHOCTH, TO3HAaHUS M CaMONO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYEHHUE AJIA PA3IUYHBIX BUJIOB
NEATENIbHOCTH;



— (hopmupoBanue oOuiel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSICHATh M OIICHHBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, WCTIOIB3YS
3HAHUS U OTIBIT, MOJTYYEHHBIC TIPU U3YUCHUU XUMHH, IPUMEHSTh UX MPU PEIICHUH MPoOIeM
B MTOBCEHEBHOM JKU3HU U TPYAOBOMU JAEATEIBHOCTH;

— ¢opMmupoBaHHUE y OOYYAIOMUXCS TYMAaHHCTHYECKHX OTHOIIECHWH, TOHMMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH OSKOJOTUYECKH IIEIECO00pa3HOTO
NOBEACHUS B OBITY U TPYJOBOU ACATEIBHOCTU B ILIENAX COXPAHEHMS] CBOETO 3/I0POBbI U
OKPYKarOIIEH IPUPOTHOU CPEIBI;

— pa3BUTHE MOTUBAallMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOCHHSI OOIIECUETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO0 00yUeHUSI.

OO0miee 4yMcio 4acoB, OTBEACHHBIX MJISI M3YYEHUS XUMHUU HA YpPOBHE OCHOBHOIO
ob1iero oopazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJICINIO), B
9 kiacce — 68 yacoB (2 4aca B HEJIEIO).

COAEPXAHUE OBYUYEHUSA
8 KIIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMHM B )KU3HU YEIIOBEKA. XMMHS B CUCTEME Hayk. Tena u
BellecTBa. GU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BemiecTs. [loHsATne o
METO/IaX MO3HaHUA B XUMHUU. YucThie BemecTBa U cMecu. CriocoObl pa3ienieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckass ¢opmyna. BaleHTHOCT, aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemecTB. OTHocuTenbHass aToMHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Mouib. MonsipHast Mmacca. B3anMOCBSI3b KOJIMUECTBA, MACCHI U
YuCya CTPYKTYPHBIX €MHUIL BelllecTBa. Pacuérhl o popMysaM XUMHUUECKUX COCAMHEHUH.

Ou3NYeCKUe U XUMHUUYECKHUE SIBICHUS. XUMHUUECKas peakuusi U €€ MpU3HAKU. 3aKOH
COXpaHEHUs MacChl BeMIECTB. XWUMHYECKHE ypaBHeHUsA. Knaccuduraius XUMHYECKUX
peakiuii (COeTMHEHMS, Pa3JIOKEHUS, 3aMeIeHsI, 0OOMEHa).

Xumuyeckuii IKCHepuMeHm

3HAKOMCTBO C XUMHUYECKOU MOCYA0M, MpaBUIaMH pabOThI B JTA0OPATOPHUH U PUEMAMHU
oOparieHus ¢ 1ab0paTOpHBIM 000PYyI0BaHUEM, H3YUCHUE U OTIHCAaHKE (PU3UIECKUX CBOMCTB
00pa3iioB HEOPTaHUYECKUX BEIIECTB, HAOIOIeHNEe (U3HUECKX (TUTABJICHHE BOCKA, TAsTHUE
JbJla, pacTUpaHUE caxapa B CTYNKe, KUMEHUE U KOHJEHCAIMS BOJbI) U XUMHYECKUX
(ropeHue cBe4H, MPOKATMBAHUE MEIHOW MPOBOJIOKU, B3aUMOJIEUCTBUE MeJia ¢ KUCIOTOMN)
ABJICHUM, HAOJIO/IEHWE M ONHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX pEaKIHi
(pa3noxeHue caxapa, B3aUMOJICUCTBUE CEPHOUM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHUE
ruapokcuaa meau (1) npu HarpeBaHuu, B3auMOJICHCTBUE KeJie3a C PACTBOPOM COJIM MEU
(I), m3ydyeHue crnocoOOB pasleieHHs CMECEH: C IMOMOINBI0 MarHura, (GUILTPOBAHHE,
BbINIApUBaHUE, NUCTUIUIIMUSA, XpoMaTorpadus, IpOBEICHUE OYUCTKU MOBApPEHHOW COJIH,



HAOJIIOJICHUE U OIMCAHUE PE3YJIbTATOB IMPOBEIEHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHnEe MOJieliel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

BakHenme npeacraBuTe/ M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopos — 3ieMeHT 1 IpOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupojae, (U3MYECKHE M XHMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Okcunbl. [lpumenenue kucinopoga. CrnocoObl TONy4YeHHUS KHCIOpOJa B
nabopaTopud u TNpoMmbilieHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H —
AJIJIOTPOTIHAS MOAU(DUKAIIIS KUCTIOPOA.

TemnoBoit 3phekT XUMUYECKON pEeaKI, TePMOXUMUYECKUE YPaBHEHHS, IK30- U
SHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, YCHIICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — smeMeHT M mpoctoe BeuecTBO. HaxoxaeHue Bogopona B IPUPOLE,
¢u3nUecKkue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObl momydeHus. Kuciorel u
COJIH.

Mousipablit 00BEM razoB. Pacu€Thl 1o XUMUYECKUM ypaBHEHUSIM.

dusnueckne cBourcTBa BoAbl. Boga kak pactBopurens. PactBopsl. HaceieHnusie u
HEHACBILLIEHHBIE PAaCTBOPBL. PacTBOpUMOCTB BElIECTB B BoAe. MaccoBas 10J1s BEIIECTBA B
pacTBope. XUMUYECKHUE CBOWCTBA BOJIBI. OCHOBaHUsA. POJIb paCTBOPOB B IPUPOJE U B )KU3HU
yenoBeka. KpyroBopot Boasl B ipupoae. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYUCTKA
IIPUPOJHBIX BOJL.

Knaccudukanus Heoprannueckux coenunenuit. Oxcunpl. Kinaccudukaus OKCHI0B:
cojieoOpa3yromue (OCHOBHbIE, KHUCJIOTHBIE, aM@OTEepHblE) U HecoJeoOpasyrollue.
Howmenknatypa okxcnaoB. dusnyecknue M XMMHUYECKHE CBOMCTBA OKcHIOB. llomyuyeHue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss ocHOBaHUMI: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiatypa ocHoBanui. ®U3N4ECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lomyyeHue
OCHOBAHHM.

Kucnotel. Krnaccuduxanus xucnor. Homenknarypa kwucinor. ®duszuueckue W
XMMHUYECKUE CBOWMCTBAa KUCIOT. Psan aktuBHOCcTHM MetaimmioB H. H. bekerosa. Ilonyuenue
KHUCIJIOT.

Comun. Homenkmarypa coneil. ®Pu3nueckue M XMMHUYECKHE CBOKCTBA COJIEH.
[Tomydyenue coueil.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENCIICHUE COJEpkKaHUA KHUCIOpOAa B BO3JAyXE, IOJy4YECHHE,
coOupaHue, paclo3HaBaHUE W  U3YYEHUE CBOMCTB  KHUCIOpOJa, HaOIroJeHue
B3aMMOJEHCTBHUS BEILIECTB C KUCIOPOJAOM M YCIJIOBHS BO3HMKHOBEHHUS M IPEKPALICHHUS
ropeHus (mokapa), O3HaKOMJIEHHME C oOpasllaMM OKCHIOB M ONHCAaHUE HMX CBOWCTB,
MoJlyueHue, CcOoOMpaHue, paclo3HABaHME W M3yYEHUE CBOWCTB BOAOpoAa (TOpeHwue),
B3aUMOJIelicTBUE Bojopoga ¢ okcugom Meau (ll)  (BO3MOXKHO  HCMOJB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOIeHHE 00pa3I0B BEUIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOEHHOCTEN pPacTBOPEHHUS BEUIECTB C PA3IMYHON PacTBOPUMOCTBHIO, MPUTOTOBIICHUE
PacTBOPOB C OMPEIEIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEILIECTBA, B3aUMOJACHCTBUE
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BO/JIbI C METAJJIaMU (HATPUEM U KaJIbIIUEM ) (BO3MOXKHO UCTOJb30BAHUE BUIEOMATEPHUAIIOB),
UCCJIeIOBaHUE OO0pa3I[0B HEOPraHMYECKUX BEUIECTB PAa3IMYHbIX KJIACCOB, HAOJIOJIEHUE
U3MEHEHUSI OKpPacKM WHIWKATOPOB B pPAacTBOpax KHCJIOT M IIEJIOYEH, HW3YUYCHHE
B3aumozeiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOIl KUCIOTHI, KACIOT ¢ METAJUIAMM,
pEAKIMN HEUTPAIM3ALMNH, TTOJTyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITCCHEHUE OIHOTO
MeTajla APYTMM M3 PacTBOpa COJM, PEIICHUE HKCIEPUMEHTAJbHBIX 33/1ad IO TEME
«BaxkHelne K1acchl HEOPraHMYECKUX COCTUHEHUI.

Hepuoanyeckui 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKUX dj1eMeHTOB /1.
N. MengeseeBa. CrpoeHue aroMoB. XumuYeckasi CBf3b. OKHCINTENbHO-
BOCCTAHOBUTEJIbHbIC PeaKLUH

[lepBble MOMBITKA KJIACCUPUKALUU XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O Tpymnmax
CXOJHBIX JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAILIbl, TAJOI€Hbl, HHEPTHBIE
ra3bl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

[lepnognueckuin 3akoH. [leprommueckas cucrema xumudeckux snemMeHtoB /I, .
MenneneeBa. KopoTkonepuonnas u JiMHHONEproaHas Gpopmsl [lepuonndeckoil cucteMsl
xumuueckux aneMmeHToB [l. M. MenneneeBa. [lepuonabl u rpynibl. OU3NUECKUN CMBICI
IIOPSIZIKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX saep. M3orombl. Onektponsl. CTpoeHwue
ANIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JeMeHTOB llepmonnueckoi
cucremsl J[. 1. Menneneesa. XapakTepuCcTUKa XUMAYECKOTO 3JIEMEHTA IO €T0 MOJI0KEHUIO
B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XWMMHYECKHMX  DJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U MEpUoaaM.

3nauenne Ilepuonnueckoro 3akoHa u Ilepuoguyueckod CHUCTEMBI XHUMHUYECKHX
AJIEMEHTOB JUJIs1 pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaXKJaHVH.

Xumuyeckass  cBs3b.  KoBajeHTHas  (mosissipHass W HEMOJISIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAsA CBSA3b.

Crenenp okucneHus. OKHCIUTENIBHO--BOCCTAHOBUTENbHBIE peakiuu. IIponecchbl
OKHCJIEHUS M BOCCTAHOBJIEHN. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3lioB BEUIECTB METAJIJIOB U HEMETAJNIOB, B3aUMOICUCTBHUE THAPOKCHIA
LMHKAa C PacTBOpaMH KHCJIOT M WIEJNOYEH, MPOBEIECHHUE OIBITOB, WIUIIOCTPUPYIOIINX
MpUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi (FrOpeHre, peakiui pa3ioKeHHUs,
COCJIMHECHUS).

Mescnpeomemmnuie ceazu

Peanmzanmst MeXNpeaMETHBIX CBSI3€M NP M3YyYEHHMM XUMUM B 8§ KIacce
OCYUIECTBJISIETCSL Uepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTHUM, TakK
U TOHATUH, SBISIOIIMXCS CHCTEMHBIMU U1 OTACJIBbHBIX NPEIMETOB €CTECTBEHHO--
HAay4YHOTO LIMKJIA.

OO01ue ecTeCTBEHHO--HAYYHbIC MOHITHS: HAYYHBIH (DaKkT, rumoresa, TEOpUs, 3aKOH,
aHaliu3, CHUHTE3, KiIaccuuKauus, TMEePUOJAUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJIEHUE.



®u3uka: marepusi, aroM, S3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsij, BEIIECTBO, TENO, 00bEM, arperaTHOe
COCTOSIHUE BEIECTBA, ra3, (U3UYECKUE BEIMYMHBI, €IUHUILBI HM3MEPEHHs, KOCMOC,
IUTaHETHI, 3BE3161, COHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE MOPOJIbI, IOJE3HBIC
MCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYecKasi peaKkIus

Ilepnomnueckuit 3akoH. [lepuonmueckas cucrema xuMuueckux snemMeHtoB /I, .
MenpneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB XMUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KaJbLHs U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIBI XUMHUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEIIIECTBA OT THUIMA KPUCTALUINYECKON PEMIETKN U BUJIa XUMUYECKON
CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM  KJIAacCaM HEOPTaHWYECKUX COCIUHEHUM,
TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHYECKUX PEAKIUMiA MO Pa3IUYHBIM MpU3HAKaM (10 YHUCITY H
COCTaBy y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3h(dEKTy, M0 U3MEHEHUIO
CTEMEHEW OKHCJICHUS XUMHYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanau3aropa). IK30- U SJHJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue 0 ckopocTn XuMHuueckou peakuuu. [Touarre 00 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [IoHsTHEe 0 TOMOTreHHBIX U reTeporeHHbIX peakuusx. [lonsartue o
katanuse. [loHdarne o xuMuueckoM paBHOBecHH. (DAKTOpPHI, BIUAIOLUIME HAa CKOPOCTh
XUMHUYECKOUN PEaKIMU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIUU, AICKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHOU peakiuu. CocraBnenue ypaBHEHUI OKUCIIUTEIbHO--
BOCCTAHOBUTEIHHBIX PEAKITUI C UCTIOJIb30BAaHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopusi BIEKTPOIUTUYECKOW AUCCOIMALMU. IDJEKTPOIUTHI U  HEDIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M IUCCOLMUAIIMH BEIIECTB C PA3TUYHBIMU BUJAMU XUMHUYECKON
cBsi3u. Ctenenpb aucconuani. CUIbHBIC U CITA0bIE JIEKTPOJIUTHI.

Peaxiiuu nonHoro oomMeHa. Y CJIoBUs MPOTEKAaHUS PEAKIMii HOHHOTO OOMEHa, TIOJTHBIC
U COKpall€HHbIE MOHHBIE ypaBHEHHMs peakiuil. CBONCTBA KHUCIOT, OCHOBAHUN U COJIEH B
CBETE MPEJICTABICHUN 00 AJEKTPOJUTHUECKON nucconuanuu. KauecTBeHHbIC peakiuu Ha
UOHBL. [IoHsATHE O TUAPOIIN3E COJICH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJAESIMU KPUCTAUIMYECKUX PEIETOK HEOPTaHUYECKUX BELIECTB —
METaJUIOB W HEMETAJUIOB (rpadura M ajMasza), CIOKHBIX BEIISCTB (XJIOpUIa HATpPHS),
UCCIIEJOBAHNE 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOW PEAKIMH OT BO3AECHCTBUS Pa3IMUHBIX
(akTOpOB, MCCIEIOBAaHUE dJIEKTPONPOBOAHOCTH PACTBOPOB  BEUIECTB, Ipoliecca
JMCCOMAIIMY KUCIIOT, IIEJI04eil U cojiel (BO3MOXKHO MCIIOIb30BaHUE BUIEO MAaTEpUAIIOB),
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MIPOBE/ICHHE OTIBITOB, MIUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEaKIInii HOHHOTO OOMEHa
(oOpa3oBaHue ocajika, BblIEJIEHHE ra3a, 00pa30BaHKe BObI), ONBITOB, MILTIOCTPUPYIOIINX
IPUMEPBI OKUCIUTETbHO-BOCCTAHOBUTEINILHBIX pEaKIuil (FroOpeHue, peakiuu pa3ioKeHus,
COEIMHEHHUS), pPACIIO3HABAHUE HEOPraHWYECKHUX BEIIECTB C IOMOIIbI KaueCTBEHHBIX
peaKlMii Ha HOHBI, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a1a4.

Hemeranbl 1 ux coeiuHeHUA

OO6mias xapakTepucTuka rajaoreHoB. OCOOCHHOCTU CTPOEHUSI aTOMOB, XapaKTEepHbIC
crenieHn okucienua. CTpoeHne u QU3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOJEHCTBHE C METAIIAMU, HEMETAJUIAMM,
niesioyamu). XaopoBogopon. ConsiHas KHCIOTa, XUMUYECKHME CBOMCTBA, MOJIyYCHHE,
npuMeHeHue. JleiicTBue XJiopa M XJOPOBOAOPOJIa Ha OpPraHM3M 4YesoBeka. Bakueliiue
XJIOPUJBI U X HAXOKAECHUE B MIPUPOJIC.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTeNeHN oKuciieHusa. CTpoeHue U (PU3NUEeCKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpPOJia U Cepbl. AJUTIOTPOINHBIE MOIU(DUKAIMK KHUCIOpOoJa M cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOOPOJ, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl KaK TIPEICTaBUTENIM KHCIOTHBIX OKcuaoB. CepHas Kuciota, (usuyeckue u
XUMHUYECKUE CBOWCTBA (OOIIME KAK MPEACTABUTENS KJacca KHUCIOT UM CHEeHU(PUUECKUE).
XHUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE MPOMBIIIEHHOTO CIIOc00a MOy4YeHHs CEPHOU
KUCHOTHL. [IprmeHeHne cepHoi KUcIOThl. CoJid CEPHOUM KUCTIOThI, KAU€CTBEHHAs PEaKIIus
Ha cynbdar-uoH. Haxoxaenwe ceppl U €€ COCNMHEHHM B mpupojae. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COETMHEHUSAMU Cepbl (KUCIOTHBIE AOKIM, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHUS.

O6mas xapakrepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS! aTOMOB,
XapaKTEpHbIE CTEMEHU OKHCICHUs. A30T, paclpoCTpaHEHHE B Mpupoje, pusudeckue u
XUMUYECKUEe CBOMCTBA. KpyroBopor azora B mpupoae. AMMHAK, €r0 (PU3UYECKHE U
XUMHUYECKUE CBOWCTBA, MOJIyueHHEe W npuMeHeHue. Coiln aMMOHMS, UX (U3MYECKUE U
XUMUYECKHEe CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas
KHCJIOTa, €€ MoMydeHue, Gu3nIecKre 1 XUMUYECKUE CBOMCTBA (00IIMe KaK TIPEICTaBUTEIS
KJ1acca KUCJoT U cnerududeckue). Mcrnonp3oBaHre HUTPATOB U COJICH aMMOHUS B KaUECTBE
MUHEPaIbHBIX YA0OpEHUI. XUMUUYECKOE 3arpSI3HEHUE OKPYIKAIOIICH CpeIbl COSTMHEHUSIMU
a3oTa (KUCJOTHBIC JOXIM, 3arpsi3HEHUE BO3JyXa, MOouBbl M BoaoéMoB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, Guznueckue U XUMHUYECKHe CBOMcTBA. OKCHU
docdopa (V) u dochopnas kucnora, GU3NIECKUE U XUMUYIECKUE CBOMCTBA, MOTyUCHHUE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrepuctuka 31aemMeHToB IV A-rpynmbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE  CTENEHU  OKHUCJIEHHUS.  YTJIEpoJ,  aJUIOTPONHble  MOAUUKAIIH,
pacnpocTpaHeHue B Mpupoje, (umyeckue W XUMHUYECKHE CBOMCTBA. AncopOius.
KpyroBopot yrnepona B mpupoae. Okcuabl yriepona, ux (uU3MYECKue U XUMHUYECKUE
CBOWMCTBA, JIEUCTBUE HA KUBbIC OPraHU3MbI, MMOTYUYECHHE U MPUMEHEHHUE. DKOJIOTUYECKUE
npoOJieMbl, CBs3aHHbIE ¢ okcujaoM yriaeponaa (1V), rumoresza riio6asbHOrO MOTEIUICHUS
KJIMMaTta, MApHUKOBBIA 3(P¢deKT. YrojapHas Kuciaora U €€ coyid, X (U3HYECKHE U
XUMHUYECKHE CBOMCTBA, MOJy4YeHHe U nmpuMeHeHue. KauecTBenHas peakuus Ha KapOOHAT-
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noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIECHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATHA OO0 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSX
yraepojna (MeTaH, 3TaH, STWJIEH, AUETWIEH, 3TAaHOJ, TJMLUEPUH, YKCYyCHas KHCIIOTA).
[IpuponHble UCTOYHUKHU YTIIEBOAOPOJOB (Yroiib, MPUPOAHBIN Ta3, He(Th), MPOIYKTH UX
nepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBINIICHHOCTH. [IoHATHE O OMOJIOTHYECKH
BaXHBIX BEIIECTBAaX: >KHMpaX, OeJKax, YIJiIeBOJaX — M MX pOJIM B JKU3HU YeJIOBEKa.
MatepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHUE CBOWCTBA, MOTYYCHHE U NPUMEHEHHE.
Coenunenusi kpemHusi B mpupoje. OOmue npencraBiaeHus o6 okcuiae kpemuus (1V) u
KpeMHUeBOM KuciioTe. CHIMKAThl, UX MCIOJb30BaHUE B OBITY, B IMPOMBIIUICHHOCTH.
Bakneiime cTpouTeNbHbIE MaTepHalIbl: KEPAMHUKa, CTEKIIO, LIEMEHT, OETOH, KeJIe300€TOH.
[IpoOnembl 0€30MACHOIO HCIOIb30BAHUS CTPOMUTENBHBIX MAaTEpPHUAIOB B IMOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumenm:

U3yuyeHHEe 00pa3lloB HEOPraHMYECKHX BELIECTB, CBOICTB COJIIHOM KHCIOTHI,
MIPOBE/ICHUE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI U HaONIOJCHUE MPHU3HAKOB X
MPOTEKaHUs, OTBITHI, OTpaXKaoIUe (HU3MIECKUE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHHI (BO3MOXKHO HMCIOJIb30BAHUE BUIEOMATEPHUATIOB), O3HAKOMJIEHUE C 0Opa3uaMu
XJIOpUJOB (TaJIOr€HUJIOB), O3HAKOMJIEHME C o0OpasliaMu cepbl U €€ COEIMHEHUSIMU
(BO3MOXHO HCTIOJB30BAHKUE BHUICOMATEpUANOB), HAOIONEHUE Tpolecca OOYTIIMBaHUS
caxapa ToJl JIEHCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, W3YYCHHE XHUMHUYECKHUX
CBOMCTB pa30aBJICHHON CEPHOI KUCIIOTHI, MPOBEECHNE KAUECTBEHHOM peaknuy Ha cybdar-
MOH U HAOII0/IeHUE TPU3HaKa €€ MPOTEKaHusI, O3HAKOMJICHUE C (PU3NUIECKIMH CBOHCTBAMU
azota, (ochopa M HMX COEOUHEHHH (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
obpasnamMu a30THBIX U (hOCcPOpPHBIX YI0OpEeHUH, TOJIydeHHEe, COOMpaHHUE, paclio3HABaHUE U
M3yYEeHHE CBOWCTB aMMMaKa, MPOBEACHHE KAYeCTBEHHBIX pEaklUWid Ha MOH aMMOHHS U
dbochar-uoH W  W3yYCHHWE  TNPU3HAKOB WX  MPOTECKAHMS,  B3aHUMOJCHCTBHE
KOHIIEHTPUPOBAHHOM  a30THOM KHUCIOTBI C Menbl0 (BO3MOXXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYEHUE MOJENCH KPUCTAUIMYECKUX pPeIIETOK anmasa, rpadura,
bymiepeHa, O3HAKOMJIEHHE C MPOILIECCOM  aacopOLMM  PACTBOPEHHBIX  BELIECTB
aKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM TMPOTHBOTas3a, IOMy4YeHHE, COOMpaHue,
pacno3HaBaHWE€ M HW3YYEHUE CBOMCTB YIJIEKUCIOTO Tra3a, MPOBEACHUE KaueCTBEHHBIX
peakimii Ha KapOOHAT W CWJIMKAT-WOHBI W W3yYCHHE TNPU3HAKOB MX TNPOTEKAHMS,
O3HAKOMJIGHHE  C  TOPOAYKIMEW  CHUJIMKATHOW  MPOMBIIUICHHOCTH,  pPELICHHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHel e HeMeTaTbl ¥ UX COSTUHEHUSD).

MeTa/libl M MX COeTUHEHHS

OO0miast xapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB — METalIOB Ha OCHOBAHMHM UX
nonoxxenus B Ilepmogmyeckon cucreMe xumudeckux syemeHToB [[. M. Menneneesa u
cTtpoeHust atomoB. CTpoeHne MeTaioB. Meramiuyeckas CBS3b W MeTaJUIMYecKas
KpUCTAJUIMYECKass peméTka. OJIEKTPOXUMUYECKUW psii  HAmpsHDKEHUH  METaluloB.
duznyeckre U XMMHUYECKHE CBOMCTBA MeTa/ioB. O0IIHe criocoObl MOTyYeHUs METaIOB.



[TonsiTHEe O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI MX OT Koppo3uu. CruiaBbl
(cTanb, 4yTryH, TIOPATIOMUHHMI, OpOH3a) U UX TPUMEHEHHUE B OBITY U MPOMBIIIIICHHOCTH.

[[lenounble MeTAIBL: TOJOXKEHHWE B llepuoanueckod CHCTEME XMMHUYECKHX
anemeHToB /1. 1. Menneneesa, cTpoeHHE UX aTOMOB, HAXOXKAEHNE B Ipupoe. Pusznueckue
Y XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUAbI U TUAPOKCHUIBI HATPUS U
kaus. [[puyMeHeHune meaoYHbIX METAJIJIOB U KX COCTMHEHUI.

[IlemoyHO3EMENBHBIE METAIIBI MAarHUM W KaJIbUMK: mojiokeHue B Ilepuomnueckoit
cucteMe xumuueckux aneMeHToB . . MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOK/ICHUE B
npupone. Pu3MUECKHE W XMMHUYECKHE CBOWCTBA MarHus M Kainpuus. Baxnenmmue
COeMHEHUs Kanblusa (OKCHI, THAPOKCUM, coiin). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpaHECHUA.

AsnroMuHUN: TIosiokeHue B Ileproandeckoil cucreme XuMu4eckux aneMenToB J1. U.
MenpaeneeBa, CTpOCHME aToOMa, HaxOXAcHWE B mpupoaec. Dusznueckne U XUMHYECKHUE
CBOMCTBA aTtOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUAA U THJIPOKCH]IA aTFOMUHUSI.

Kenezo: nonoxenue B Ilepuogumueckoit cucreme xumudeckux siaeMmeHToB JI. M.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIACHUE B Ipupojsie. DuU3nMyecknue W XUMHUYECKUE
cBoiicTBa xene3za. Okcunpl, ruapokcuasl U conu xenesa (1) u xenesa (111), ux cocras,
CBOICTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ O0paslaMyd METAJIOB U CIUIABOB, UX (PHU3MYECKUMH CBOMCTBAMH,
W3YYECHUE  PE3YJIbTATOB KOPpO3UH METaJIJIOB (BO3MOKHO HCTIOJIb30BAHUE
BHJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJECHCTBUS OKCUAA KAJbLIUSI U HATpUsl C BOJIOM
(BO3MOKHO HCIIOJB30BaHUE BUACOMATEPHUAIOB), UCCIIEIOBAHUE CBOWMCTB KECTKOWU BOJIBI,
mpoIiecca ropeHus xese3a B KUCJI0poae (BO3MOXKHO HCMOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMM HA MOHBI: MarHWs, KaJablMs, aTIOMUHHUS,
nunka, xenesa (II) u xenesa (ll), meau (Il), HaGmogeHue U omwcaHWe MPOIIECCOB
OKpalllMBaHUs TJIAMEHH MOHAMU HATpUsl, Kajlusg U KaJblHs (BO3MOXKHO HMCIOJIb30BAHUE
BHJICOMATEpHUANIOB), HcCCienoBaHue aM(pOTEPHBIX CBOMCTB TUIPOKCHIA QITIOMUHHUS U
TUJIPOKCHJIA IMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe « BaxkHenmme MeTauibl
Y UX COCTUHEHUSD.

XuMHS M OKPYKAKOLIAA cpea

BemectBa u Marepuasbl B NOBCEOHEBHOW KW3HM 4YeJloBeKa. beszomacHoe
WCIIOJB30BaHME BEIIECTB M XUMHUYECKUX peakiui B ObiTy. IlepBas mnomomib mpu
XAMHUYECKHUX 05KOTaxX U OTPABJICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKpyKarolled cpenbl (NpeaenbHas —JIOMyCTUMAst
KOHIIEHTpaIus Bemects, ganee — [1J1K). Posib xuMuu B pemieHruu SK0JIOTHYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIABbl METAJJIOB, IOJMMEPHBIC
MaTepuabl).

Mesicnpeomemnmnuwie ceasu

Peanuzanuss MeXOpeaMETHBIX CBS3€M MpU H3Yy4eHUH XUMUM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIO0JIb30BaHHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U

10



MOHSITUM, SBJIAIOIIUXCS CUCTEMHBIMU VISl OTJENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT O
IUKIIA.

OOue ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIH ()aKT, THIIOTe3a, 3aKOH, TECOPHS,
aHaln3, CHUHTE3, KiIaccu(UKaIus, TMEePUOJUIHOCTh, HAONIOJCHUE, OSKCIEPUMEHT,
MOJIETUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA 3(dexT, TexHomorus,
MaTepHallbl.

®dusnka: Marepus, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHI, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUECKUN 3aps], MPOBOJHUKH, MOIYNPOBOTHUKH,
JAUAJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENI0, 00BbEM, arperaTHoe COCTOSHHE BEIECTBa,
ra3, pacTBOp, pPAaCTBOPHUMOCTh, KpUCTAINIMYECKass pemETKa, CIJIaBbl, (U3NYECKUE
BEJIMYMHBI, €AMHULIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocuntes, npixanue, buocdepa, sKocucTeEMa, MUHEPAJIbHbIE YOOPEHMUS,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpadbl, TOPHBIE IOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBTATbI OCBOEHUSA NNPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS MPOrPaMMbI OCHOBHOTO 0OILEro oOpa3oBaHHUs
JOCTUTAIOTCST B XOA€ OOy4YeHUsI XUMUHM B €IUHCTBE Y4yeOHOW M BOCHUTATEILHOU
JESTETLHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHUCKHUMH COIMOKYJIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH, MMPUHSATHIMU B OOIIECTBE MPaBUIIaMU U HOPMaMH
MOBEJEHUS U CIIOCOOCTBYIOT MPOLECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHUS U COLMATIN3aLUN
o0yyarommxcs.

JIn4HOCTHBIE PE3YybTAThl OTPAXKAOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBATHCS
CUCTEMOU TTO3UTUBHBIX IIEHHOCTHBIX OPUCHTALMNA U PACIIUPEHUE OMBITA JAEATEIHLHOCTA HA
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) NnaTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJICJINI0, TOHUMAHUS 3HAUYCHUS XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BIIAJIETh TOCTOBEPHOU HMH(MOPMAITUEH O TIEPEIOBBIX JOCTHKEHUIX
Y OTKPBITHSIX MUPOBOW U OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpakKIAHCKOT0 BOCTIMTAHUSI:

MIPEICTABJICHUS O COITMATBHBIX HOPMAaxX M MPAaBWIIAX MEXIMYHOCTHBIX OTHOINCHUY B
KOJUICKTUBE, KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
yueOHO-HCCIIeIOBATENbCKOM, TBOPUECKON M APYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HON COBMECTHOM JEATEILHOCTHU MPH BBHIMOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUU XHMHUYECKUX SKCIEPUMEHTOB, CO3[aHUM Y4YEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TPOIECCEe OTOW Y4YeOHOU
NEATEeIbHOCTU, TOTOBHOCTH OLICHUBATh CBOE MOBEJECHUE U MOCTYNKH CBOMX TOBAPUILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUM MTOCTYIIKOB;
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3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHE NPEJICTABICHUS O BEIIECTBE M XHMHUYECKOM pEeaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISAIOIINE OCHOBY IS
MMOHUMAHUSl CYIIHOCTM HAyYHOM KapTUHBl MHUpA, NPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NPUPOABI, B3aUMOCBS3IX YEJIOBEKa C NMPHUPOJAHON CPEIoid, O
POJI XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[O3HaBaTEJIbHbIE MOTUBBI, HAIIPaBJICHHbBIE HAa MOJIYYEHHE HOBBIX 3HAHUM 10 XMUMMH,
HEO0OXOAMMBIE JIs1 OOBSICHEHUsI HAOJIOJa€MbIX IPOLECCOB M SIBIICHUM, IMO3HABATEIbHOM,
MH(GOPMALIMOHHON U YUTATENbCKON KYJIbTYPBI, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEpaTypO, JOCTYITHBIMU TEXHUYECKUMU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpeC K 00YyUEHUIO U MO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M MCCIEI0BATEIbCKON JESITENIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHUS B JAJIbHEUILIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHHUE LIEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 3[J0OPOBBIA 00pa3 >KM3HH, OCO3HAHUE MOCIEACTBUIN M HENPUATHE BPEIHBIX
NpuBbIYEK  (YMOTpeOJEHUsT  aJIKOroJil, HAapKOTUKOB, KYypEHHsA), HEO0OXOAMMOCTU
coOJII0/IeHU MTpaBUil 0€30MaCHOCTH MPU OOpAIEHUH C XUMUYECKUMU BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YEeHHIO mpodeccuii W Tpyda pas3iuyHOTO poja,
YBaXEHUE K TPYyAy M pe3yJbTaTaM TPYIAOBOU NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUsI TMPEAMETHBIX 3HAHUW MO XWMHH, OCO3HAHHBIM BBHIOOP WHIWBHUIYAIbHOU
TPaeKTOPHUH MPOJOJKEHHsI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIICCTBCHHBIX HMHTEPECOB W MOTPEOHOCTEH, ycCHenHoi mnpodeccroHaabHON
NESATENbHOCTY W Pa3BUTUA HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTUPOBAThCS B
poQecCUOHANILHOM Cpefie;

6) IKOJIOrHYeCKOro BOCTIMTAHUS:

HKOJIOTMYECKHU 1ieJeco00pa3Hoe OTHOIIEHUE K MPUPOAE KaK MCTOUYHUKY YKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, IOHMMaHUeE IEHHOCTH 3/I0pOBOT0 U 6€301acHOro oopasa
KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (PU3NYECKOMY U TCUXUYECKOMY
3J10pOBbIO, OCO3HAHUE LIEHHOCTHU COOIIOACHUS MTPaBUJI 0€30MaCHOTO MOBEICHUS PU padoTe
C BELIECTBAMHU, a TAKKE B CUTYALMIX, YTPOKAOIINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJTy4aeMble MPU U3YYSHUH XUMUU, [Tl PEeIIeHUs
3a71a4, CBS3aHHBIX C OKPYXKaIOLIEW NPUPOAHOM CpenoM, Ui IOBBILICHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYPhl, OCO3HAHUS IJ100aIbHOI0 XapaKTepa IKOJIOTUYECKUX MTPOOIIEM U
IyTel UX PElIeHUs MOCPEICTBOM METOJ0B XMMHH, SKOJIOTMYECKOIO MBILIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSl UM B IIO3HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI
B cocraBe meTanpeaMeTHBIX pPe3yIbTaTOB BBIIEISAIOT 3HAUUMBbIE AJi1 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIEHAYYHbIE TOHSTHUS (3aKOH, TEOpHSs, NPUHIMUI, TUNoTe3a, (akrT,

cucTeMa, MpPOLECC, SKCIEPUMEHT M APYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-
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HAyYHBIX Y4YEOHBIX MpEeAMETaX W TO3BOJISIIOT HAa OCHOBE 3HAHWM M3 JTUX TPEIMETOB
dhopMupOBaTh MPEJCTABICHUE O 1EIOCTHON HAy4YHOW KapTHHE MHUpPa, U YHUBEPCAIbHBIC
ydyeOHbIC JIeUCTBUA (IMO3HABATEJIbHbIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIE), KOTOPHIC
obOecrieunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY TUIAHHPOBAHUIO H
OCYILIECTBJICHUIO YUYEOHOH S TEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jiornyeckue aAeiicTBHA:

YMEHUS MCIOJb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS HPU OCBOCHUU 3HAHUU:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUM (BBIACISITH HMX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMH TOHATHSIMHU), HCIOJIB30BAaTh MOHATHS IS
O0OBsSICHEHUS OTACIbHBIX (DAKTOB W SIBJICHHWM, BBIOMpPATh OCHOBAHHUS M KPUTEPUU IS
KJIacCU(UKAIIUM XUMHYECKMX BEIIECTB M XHUMHYECKUX peakIui, yCTaHaBJIMBATh
MIPUYUHHO-CJICACTBEHHBIE CBSI3M MEXKJIY OOBEKTaMH H3Y4YEHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHus (MHAYKTUBHbBIC, JEAyKTUBHBIC, IO aHaJOTWH), JejaTh BBIBOJABI U
3aKJIIOUCHUS,

yMEHHE TPUMEHSATh B TMpollecce TIO3HAHUS MOHATHSA  (IpeAMETHhIE |
METanpeIMETHBIC), CHUMBOJMYECKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMHUH,
MpeoOpa3oBbIBaTh IMIUPOKO MPUMEHSIEMbIE B XHUMHUU MOJCIbHBIE MPEACTABICHUS —
XUMUYECKUHN 3HAK (CUMBOJ 2JIEMEHTA), XUMudeckass (opMysia U1 ypaBHEHUE XUMHUYECKOU
peaKkIuyu — MpU pelieHUH y4eOHO-TO3HABATENbHBIX 3a7ad, ¢ YUYETOM 3THX MOJCIbHBIX
NPEACTABJICHUN BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHMUYECKHMX BEIIECTB U XUMHUYECKUX pEeakIui, BBISBIATH OO0IIUE
3aKOHOMEPHOCTH, TPUUYUHHO-CIEACTBEHHBIC CBSA3M W TMPOTUBOPEUMS B H3YYAEMbIX
rpoleccax u sIBICHUSX.

ba3oBble ncciaenoBarejabCKue J1eCTBHUSA.

YMEHHUE UCIOJIb30BATh OCTABICHHBIC BOMIPOCHI B KAYE€CTBE MHCTPYMEHTA MTO3HAHUSA, &
TaKK€ B Ka4eCTBE OCHOBBI JJisI (DOPMUPOBAHUS TUIMOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

MpUOOPETEHHUE OTBITA O IIAHUPOBAHUIO, OPTAHU3AINH U MPOBEJCHUIO YICHHUECKUX
DKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM  MPOIECCa, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €T0 PE3yibTaT, (HOPMYyIUPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3ybTaTaM
MPOBEJIEHHOTO OIBITA, UCCIEOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHOM padoTe.

Pab6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AaHAIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO PAZTUIHBIX
BUJIOB ¥ (DOPM MpEICTaBICHUS, MOTYyYaeMYIO U3 pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJIsIpHAs
JuTepaTypa XUMHYECKOTO COJACp)KaHUs, CIpaBOYHBbIE mocoOus, pecypchl MHTepHeTa),
KPUTUYECKHU OIIEHUBATh IPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HHGOPMAIIUIO;

YyMEHUE TMPUMEHATh Pa3IudYHble METOABl M 3alpochl MNpPH TOUCKE M OoTOOpe
nH(OpPMAIUU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX ISl BBIMIOJHEHUS! yU€OHBIX U
MMO3HABATENIbHBIX 3aJlad  OMPENEIEHHOTO THUMa, MNPUOOpPETEHHWE OmbiTa B 00JIACTH
UCII0JIb30BaHUsI UH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUM, OBJIaJICHUE KYIbTYypOu
AKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BHIOMpPATh
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ONTUMAaJIbHYIO (OpMyY IIpEICTaBICHHUS HHPOPMAIIUHU U UIUTIOCTPUPOBATH PEIIaeMbIE 3a/1aUH
HECJIOKHBIMU CXEMaMHU, JuarpaMmmamu, ApyruMu popMamMu rpauku 1 uX KOMOMHALMSIMU;

YMEHHE UCNOJIb30BaTh U aHAJIM3UPOBATH B Ipoliecce YUeOHOM U HCCIe10BaTENbCKON
AESTeNbHOCTH WH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3AWUCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CpeIbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUsI 3a7aBaTh BOIPOCH! (B XOA€ auanora M (WiaM) OUCKYCCHM) IO CYLIECTBY
oOcyk1aemMoil TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS MNPEICTABIATh MOJYYEHHBIE PE3YNbTAaThl MO3HABATEIBHOW JAESTEIIBHOCTH B
YCTHBIX M IHMCBbMEHHBIX TEKCTax; JEJaTh IPE3CHTALMI0 PE3YJbTaTOB BBIITOJIHECHHUS
XUMHUYECKOTO 3KclepuMeHTa (J1abopaTOPHOTO OMbITa, J1abOpaTOpHOM pabOTHI IO
HCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYTHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOM
U HUCCIIEOBATEIbCKON JEATEIBHOCTH MPHU PEIICHUH BO3HUKAIOIIMX NMPOOJIEM Ha OCHOBE
yuéta OOLIMX WMHTEPECOB U COIIACOBAaHUS MO3UIUI (00CyXaeHHs, OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMBD», KOOPAWHALMS COBMECTHBIX JIEHCTBHIA, ONPEACICHHE KPUTEPHUEB 10
OLICHKE KaueCTBA BBIITOJIHEHHOW PabOThI U IPYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe Y4eOHbIe 1eiCTBHUA:

YMEHUE  CAMOCTOSITEIBHO  ONpPENENsATh LEIu  JEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATbh M TMpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesTEeNbHOCTh, BBIOMpPAaTh HauOosiee A(P(HEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX 3314, CaMOCTOSTEIbHO  COCTABJSATH  WJIM  KOPPEKTUPOBATH
MPEUVIOKEHHBI aJNTOPUTM JEWCTBUM NPU BBINOJHEHUM 33JaHUA C Y4ETOM IOJYyYECHUS
HOBBIX 3HaHUN 00 HU3y4YaeMbIX OOBEKTaX — BEIIECTBAX M peaKUusiX, OLEHUBATh
COOTBETCTBHE IIOJIyYEHHOI'O pe3yJibTaTa 3asBICHHOM LENIH, YMEHHE HCIOJb30BaTh MU
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO O00S3aTEIBHOTO COJEP KAHMS,
YCTaHOBJICHHOTO JIaHHOUW (eneparbHoi pabodeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIC
OoOy4JaronMMUCsl Hay4YHbIC 3HAHUS, YMEHUS M CIOCOOBI JEUCTBUH, crieruduyecKue s
MPEAMETHON 0071aCTH «XUMHUS», BUIIBI JEATEILHOCTH IO TTOJIYYCHUIO HOBOTO 3HAHMUSI, €TO
WHTEpIIpeTaluK, MPeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3UYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsIX.

K koniry oOydenus B 8 Kjiacce mpeMeTHBIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHHUI:

* PACKPBIBATH CMBICI OCHOBHBIX XUMUYECKHUX MMOHATHI: aTOM, MOJIEKYJIA, XUMUYECKHIA
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOAHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAsl M MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBA,
MOJIb, MOJIAPHAsI MAacCa, MacCOBasl 10JI1 XUMUYECKOTO AJIEMEHTA B COCIMHEHUU, MOJISIPHBIN
00BEM, OKCH]I, KUCII0TA, OCHOBAHHE, COJIb, JIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHUS,
XUMUYECKass peakius, Kiaccuukanus peakluuil: peakuud COEAUHEHUs, peakluuu

Pa3JI0KEHUA, pCAKINHN 3aMCIICHUA, PCAKIIUN O6M€Ha, 9K30- U OHAOTCPMHUUYCCKUC PCAKIHHU,
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TETJIOBOM 3(PEKT peakiu, siApo aToMa, FIEKTPOHHBIN CIOW aroma, aTOMHAas OpOUTaIIb,
paguyc aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs CBS3b, HOHHAs
CBS3b, WOH, KaTHOH, AaHHOH, pPAacTBOp, MaccoBas JOJs BellecTBa (MPOIEHTHAS
KOHLIEHTpalusi) B pacTBOPE;

* WUUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUM U MPUMEHATH 3TH
NOHSATHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

¢ ICTIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBJeHUS (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUM;

e OTIPECIISATh BAJICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTEIICHb
OKHCJICHUSI DJIEMCHTOB B OWHAPHBIX COCIUHEHUSAX, NPHUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeAMHEHUH 1Mo ¢hopmysam, BUJI XUMUYECKOHN CBsI3H (KOBaJIEHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIch [leprnoanyeckoro 3akona [{. . MenneneeBa: 1eMOHCTpUPOBATH
MMOHMMAaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHWMHMUYECKHUX DJIEMEHTOB OT HX
nonoxxkenuss B Ilepuoanueckoil cucTemMe, 3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTapo;

¢ ONMCHIBATh W XapakTepuszoBaTh TaOMuuHyro Qopmy Ilepuoguueckoit cuctembl
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh TMOHSITUS «IJ1aBHas noArpynmna (A-rpynma)» u
«noboynass mnoxarpynmna (b-rpynma)», Manble U OOJblIME TEPUOABI, COOTHOCHUTH
o003HaueHus, KOTOopble uMeroTcs B Tabnwuie «llepmommnueckas cucteMa XUMHUYECKHX
aneMmeHToB J[. M. MenneneeBay € YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX AIEMEHTOB (COCTaB U 3apsij AApa, 00IIee YUCIO 3JEKTPOHOB U pacipeiesieHue
UX TI0 DJIEKTPOHHBIM CIIOSIM);

e KJTACCUPUIIUPOBATh ~ XMMHUYECKHE  JJIEMEHTHI, HEOPraHWYECKHE  BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBY YYacTBYIOUIMX B PEaKIMU BEIIECTB, IO
TeroBoMy b dexTy);

e XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XMMUUYECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  TOATBEpKAash  ONMUCAHME  TpPUMEpaMH  MOJICKYJSIPHBIX  YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaU€CTBEHHOT'O COCTAaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUIN B PA3JTUYHBIX YCIOBUSAX;

¢ BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (opmysie COEAMHEHHs, MAacCOBYIO JOJIO
BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pPEaKInu;

e IPUMEHATH OCHOBHBIE ONEPALIMU MBICIUTEIbHON AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHUEe, CHUCTEeMaTHU3alNio, KJIacCU(UKAINIO, BBISIBJIEHHUE MPUUYUHHO-
-CJICICTBEHHBIX CBA3€H — JJISI M3Y4YEHUS CBOWCTB BEIIECTB M XMMHUYECKHX PEaAKIIUH,
€CTECTBEHHO-HAY4YHbIE€ METO/bl MO3HAaHUS — HAOJIOJIEHHUEe, U3MEPEHHE, MOJICITUPOBAHMUE,
AKCIEPUMEHT (PeaabHbII U MBICIICHHBIN);

e CIICIOBATh TMPaBWJIaM TOJB30BAHHUS XUMHUYECKON TMOCyIOH © J1ab0paTOpHBIM
o0opyJ0BaHUEM, a TaKXke MpaBuiIaM OOpalleHusi C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU 1O BBIMOJHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB IO MOJTYYEHUIO U
coOMpaHUIo ra3000pa3HBIX BEIIECTB (BOJOPOIa M KUCIOPOAa), IPUTOTOBJICHUIO PACTBOPOB
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C OIpPEIEIEHHON MACCOBOW JOJIEW PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U MTPOBOJUTH
XUMHYECKUE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U KUCIIOT C TOMOILBIO
UHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

K xon1y oOyuenus B 9 kiiacce npeMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

* PACKPBIBATH CMBICI OCHOBHBIX XUMUYECKHX MOHSATUN: XUMHUYECKUN AJIIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHUOH, aHHOH, MPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCICHHS, XUMHUYECKAsl PEAKLUs, XUMUYECKasl CBS3b,
TEIUIOBOM 3 deKT peakuuu, MOjb, MOJSPHBIM 00BEM, pacTBOp, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI,  DJICKTPOJIUTHUECKAs JUCCOIMAIIMS, pEaKIUd HOHHOro oOMeHa,
KaTanu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIINU, OKUCIUTEINb, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTaHOBJIEHHUE, AJNIOTPOIHUsA, aM(POTEPHOCTh, XUMUYECKasA CBA3b (KOBAJIEHTHAs, HOHHAS,
MeTaJuIMYecKas), KpUCTaJUIMYecKas pemeTKa, KOppo3us METaIOB, CIUIABBI, CKOPOCTH
XUMHYECKOU peaknu, peaeapHo gomycrumas konneHnTpamnus [1/IK Bemectsa;

 WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUA W MPUMEHATH 3TH
MOHATHS TIPHU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

¢ CTIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JJIsi COCTaBieHUs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

¢ OMIPENIENATh BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKHX DSJIEMEHTOB B
COEMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
coefuHeHU 10 ¢opmysiaM, BHJ XHMHUYECKOW CBA3UM (KOBaJICHTHAs, MOHHAaA,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3aps]] HOHA 10 XUMUYECKOU (opMyIie,
XapakTep Ccpeabl B  BOJHBIX pPacTBOpax HEOPraHUYECKUX  COCIWHEHUH, THII
KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

e packpbIBaTh cMbICI I lepnoanueckoro 3akona /1. 1. MenaeneeBa u AeMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHMCHIBATh M XapaKTepu30oBaTh TabiWuHyro (opmy Ilepuonnueckoi
CHUCTEMbl XUMUYECKHUX JIEMEHTOB: pa3iMuaTh MOHATUS «TJIaBHas moAarpymnmna (A-rpymma)»
u «mobounas mnonarpynmna (b-rpymma)», manble u OONBIINME TMEPUOABI, COOTHOCUTH
0003HaueHUsA, KOTOpPhIE WMEIOTCS B TMEPUOJUYECKONW TabnuIEe, ¢ YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB WM 3aps sJpa,
oOlliee 4ucio 3JIEKTPOHOB M PACIPENEICHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH
o01ue 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEAUMHEHUH B Mpejenax
MaJIbIX MIEPUOJIOB U TJIABHBIX NOATPYMI C YYETOM CTPOCHUS UX aTOMOB;

e KJTaCCUPUIIUPOBATh  XMUMHYECKHE  DJIEMEHTHI, HEOPTraHWYECKHWE  BEIeCTBa,
XUMHUYECKUE peakuu (M0 YUCIY M COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TeroBoMy 3G (exTy, Mo UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIME U CIEHUPUUECKUE XUMHUYECKHUE CBOMCTBA
MPOCTHIX U CIOXXHBIX BEILIECTB, MOATBEPKAasi OMUCAHUE MPUMEPAMHU MOJEKYJSPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

¢ COCTABJISITh YPABHEHUS DJIEKTPOJUTUYECKON AUCCOLMALMM KHCIOT, LIEN0oYer |
COJICH, TMOJIHBbIE U COKpAIEHHBIE YpaBHEHUS pEaKlMii HOHHOTO OOMEHa, ypaBHEHUS
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peaxiuii, TOATBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U MEXKAY BEIIECTBAMU
Pa3IUYHBIX KIIACCOB;

e PAaCKpbIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

e POTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3SMOKHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;

¢ BBIYHUCIISITh OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOT0 3JeMEeHTa 1Mo (GopMylsie COECIWHEHUS, MACCOBYIO OO
BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON peaKIInu;

eCOONMIONIaTh TpaBUJA TMOJH30BAHUS XHWMUYECKOM TMOCYIOW U J1abopaTOPHBIM
0o0OpyJIOBaHMEM, a TaKXkKe IpaBWia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLUHUSMHU 110 BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOT0 Ta3a);

* IPOBOJIUTH PEAKITNH, TIOATBEPKAAIOIINE KAY€CTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpOMUI-, HOAU-, KapOOHAaT-, pocdar-, CuIMKaT-
, Cyib(aT-, TUIPOKCHUI-UOHBI, KAaTHOHBI aMMOHMS M HOHBl M3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

e MPUMEHSTH OCHOBHBIE OTIEPAIlMU MBICIIUTEIBHON JIEATEIHHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHUE, 0000IIeHNEe, CHCTEMATH3alINIO, BBISIBICHNE IPUIMHHO-CIICJICTBEHHBIX CBS3€H —
JUIS U3YYEHHUs CBOMCTB BEIECTB U XMMHUECKHUX PEAKLUN, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HAONIOJIEHUE, W3MEpPEHUE, MOJEIUPOBAHUE, HKCIEPUMEHT (peasibHbI U
MBICIICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KojuuecTBO yacoB
Ne  HaummeHOBaHMe pa3/ieioB H TeM JJIeKTpPOHHBbIE (IU(PPOBHIE)
n/n NMporpaMMalI Bcero Kontpoabnueie  Ipaxrtuieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. IlepBoHavyajibHble XUMHYECKHE MOHITHS
11 coremommm ekl 5 2 Bubamorera LIOK
https://m.edsoo.ru/7f41837¢c
JIeSITEILHOCTH YeJIOBEKa
1.2 BemecTBa 1 XUMHUYECKUE PEAKIIUH 15 1 Eggg?/ﬁzzic%(ﬁ/?f 11837
Hroro no pazneny 20
Pa3nen 2. BaxxHelnue npeacTaBUTEId HEOPraHNYEeCKMX BEIECTB
21 Bosnyx. Kucnopon. ITonsitue 06 6 bubmuoteka [JOK
"~ oKcuaax https://m.edsoo.ru/7f41837c
29 Bopopona.Ilonstue o kucimorax u 8 1 bubmoreka IIOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [Tonsitue 00 5 1 1 bubmuoteka [JOK
"~ OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 5 11 1 1 butmoreka [JOK
HEOPraHUYCCKUX COCTUHCHUI https://m.edsoo.ru/7f41837c
Wroro no pasneny 30
Paznen 3. Ilepuognyecknii 3axon u Ilepuoanueckas cucrema xumudeckux 3jaemenToB . U. Menaesieena.
Crtpoenne aToMmoB. XuUMH4YecKasi CBSA3b. OKUCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE PeAKIINH
[leprnoanueckuii 3aK0H U
31 [lepnognueckas cucrema v 1 bubmuotexa [JOK
XUMU4eCcKux 3eMentoB /1. 1. https://m.edsoo.ru/7f41837¢
Menpnene-esa. CTpoeHue aToma
XHUMHYECKasl CBA3b.
3.2  OKHUCIUTENILHO- 8 1 bubmmorexa LIOK

BOCCTAHOBUTCIIbHBLIC pCAKIINH

https://m.edsoo.ru/7f41837¢
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Hroro no pazugeny

15

bu6mmoreka I{OK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

68
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9 KUIIACC

Ne i/

HauMeHoBaHue pa3/ie/ioB U
TeM MPOrpamMMbl

KosnuecTBo uacoB

Bcero

Konrpoasnsie IIpakruyeckue

padoThI

padoThI

JieKTpOHHBbIE (IIU(pPOBHIE)
o0pa3oBaTesIbHbIC PecypChl

Pa3znes 1. BemecTBO M XMUMHYeCKHE peaKNu

[ToBTOpEeHue u yrnyoneHue

1.1  3HaHU OCHOBHBIX Pa3/EIOB 5 1 E,[PtI@I,I;I/OTCIaa HOK/7f 112636
Kypca 8 Kiacca ps.//m.edso0.1u a
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmoreka [JOK
' XUMHYCCKUX peaKIuit https://m.edsoo.ru/7f41a636
DIeKTpOoIUTHYECKas
bu6mmoreka IJOK
13 gggz&%a};{gg&éﬁggecme 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3gen 2. HemeTa/sIbI M X CO€THHEHUS
OO6mas xapaKTepHuCTHKa
bu6mmoreka IJOK
2.1 ?gyﬁ;&%ﬁggﬁmw VIIA- 4 1 https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepucTUKa
bubmoreka IIOK
B o et o | . https://m.edsoo.ru/7f412636
OO01mast xapakTepuCcTHKa
93  XUMHYECKUX 3JIEMEHTOB VA- 7 1 bubmoreka IIOK
' rpymmbl. A30t, hocdop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmast xapaKTepuCTHKa
94  XMMHHYECKHUX DJIEMEHTOB IVA- 8 1 9 bubmmoreka IIOK
' IPYIIBL. YTICPOI U KPEMHHHA U https://m.edsoo.ru/7f41a636
UX COCTMHCHUS
Htoro no pazneny 25
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Pa3nen 3. MeTta/iIbl M UX COeTUHEHUSA

3.1 OO011me cBOMCTBA METAJIIOB 4 ﬁgg;?/%rzlazg)(.)r{fﬂf 112636
3.9 Baknelimme MeTaibl U UX 16 1 2 bubmoreka [JOK
COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3nen 4. Xumusi M OKpy:Kamoumiasi cpeaa
41 BemecTBa u MmaTepuaisl B 3 bu6mmoreka IJOK
' JKA3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE Bpems 3 1 bubmaorexa LJOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 11O ITIPOT'PAMME 68 §) 7
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