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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMHM Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHuUsl COCTaBJIeHa Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbx B PI'OC OO0, a Takke Ha OCHOBE
benepabHON paboueit TporpaMMbl BOCTIUTAHUS U ¢ YIETOM KOHIIEIIUHN TTPETIOIaBaHMS
yueOHOTrO mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma no xuMuu Ja€T NpeICTaBICHUE O MEJIsIX, OOIeH CTpaTeruu oOy4eHus,
BOCIIUTAHUS W  Pa3BUTHS  OOyYalomMXCs CpPEeACTBaMH  Y4yeOHOro MpeaMeTa,
YCTaHaBJIMBAET  00s3aTE€IbHOE  MPEIMETHOE  COJAEp)KAHHWE,  MPeyCMaTpUBACT
pacmpeenieHue ero o Kiaccam U CTpYKTYPUPOBAaHKE IO pa3jieiaM U TeMaM MporpaMMbl
[0 XHWMHH, OINpPEHENSECT KOJIUYECTBEHHbBIE M KAYECTBEHHBIE XapaKTEPUCTHKU
COJICp’KaHMS, PEKOMEHJYEMYIO IOCIEAOBATEIbHOCTh H3YyUYCHHS XUMHUU C YYETOM
MEXKIPEIMETHBIX W BHYTPUNPEIMETHBIX CBSI3€H, JIOTUKM Yy4deOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW OOYydJaroUIUXCs, ONpeaesieT BO3MOXHOCTH MpeaMeTa IJis
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHON
MporpaMMbl Ha YpPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHMs, a Takxke TpeOOBaHUN K
pe3yabTataMm 00y4eHHs] XMMHUH Ha YPOBHE 1eJIel U3yUeHHUs ITPeAMETa 1 OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHON JIESITEILHOCTH OOYYalolierocs IO OCBOCHHUIO Yy4eOHOro
COJICpKaHMUS.

3HaHWEe XUMHUM CIY>KAT OCHOBOM I  (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocs, ero MpeACTaBICHU 0 MaTepuaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
urpatot GopMUpyeMbie XUMUEH MTPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOIIMH BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIeM YCTONYMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBHIPHEBOW, IHEPre€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
6e30macHOCTH, TPOOIIEM 3IPABOOXPAHCHHSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEU JIsi camMOpa3BUTUSL U (HOPMHUPOBAHUS
KYJBTYPBbI IUYHOCTH, €€ 0011Ie U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4yeOHOW  JIeATeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
MTOBCEIHEBHOM KHU3HH, TaK U B MPO()ECCUOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHECNU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IUIsila HA €AUMHCTBO MPUPOJBI U YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM
sTanom B (OpMHUPOBAHNN €CTECTBEHHO--HAYYHON TPAaMOTHOCTU 00YJaIONUXCS;



CrocoOCTBYeT (OPMUPOBAHUIO TICHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K OPUPOJAE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

JlanHple HampaBiieHUsT B OOY4YEHHUHM XHUMHHM OOECHEUMBAIOTCA CIeUU(HUKOi
coJiepKaHusl yueOHOTO IIPEeIMETa, KOTOPBIN SBIJISIETCS MEeIarorunuyecku alalTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKW XMMHH HA ONIPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUsS OPUCHTUPOBAH Ha
OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl TIEPBOHAUYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYECKONM XMMHHU U HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MOHSITUN OPraHUYECKOU
XUMUHU.

CTpykTypa coAepKaHusl TpOrpaMMbl TIO XHMHH C(HOPMHpPOBaHA Ha OCHOBE
CHUCTEMHOT0 nojixoja K e€ nzydeHuto. CojuepkaHue CKIaabIBa€TCA U3 CUCTEMbI TOHATUI
0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKON peakiuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPTaHU30BAHbI 110 MPUHIIUIY MOCIIEI0BATEIIBHOIO Pa3BUTHS
3HAHHWI HA OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHH:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IpeJICTaBICHUN 00 IEKTPOIUTUYECKON TUCCOIMALIUU BEIIECTB B paCTBOPaX.

Teopernueckre 3HaHNS pACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU MOJYYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJJHOTO YPOBHSA K JIPyTOMY,
BBIMOJHSAA (PYHKIMM OOBSICHEHHWS ¢ TMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS W
BO3MOYKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TIOJIYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHnune nporpaMmbl IO XUMHUU CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O
XMMHUYECKOU COCTABIIAIOIIECN HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOBI,
LIEHHOCTHOT'O OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUA B Hayke. 3yueHue
XUMHUHU TPOUCXOIUT C IPUBJICUEHUEM 3HAHUMN U3 paHee U3YUCHHBIX YUEOHBIX TPEAMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knacce» u «duszuka. 7 knacey.

[Ipu m3yd4eHUN XMMUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOUN
HayKl Kak 0O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOW JeATeIbHOCTH
YeJoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOUM KyJIbTYphl. 3ajadya y4deOHOro
npeaMeTra COCTOUT B (DOPMUPOBAHUU CUCTEMbl XMUMHUYECKUX 3HAHUM — BaKHEHUIIUX
(aKkTOB, TOHSATHI, 3aKOHOB U TEOPETUUYCCKUX IMOJIOKEHUHN, JOCTYMHBIX 0000IIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAyKW, B MPHUOOIICHUH K HAYYHBIM METOIaM
MTO3HAHUS PU U3YYEHUH BEIIECTB U XMMUYECKHUX PEAKIUiA, B QOPMUPOBAHUU U PA3BUTUHU
MO3HABATEJbHBIX YMEHUW M MX MPUMEHEHUU B Yy4eOHO-IO3HABATEIILHOU M y4eOHO-
MCCJIEIOBATENbCKOM JESTEIPHOCTH, OCBOCHHH TMpaBUil O€30MacHOro OOpalieHus: C
BEIIECTBAMHU B ITIOBCEHEBHOM KU3HMU.



[Ipy u3yyeHMM XMMUU Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS Ba)KHOE
3HaYeHHe MPUOOPENN TaKUE LI, KaK:

— (¢GopMHpOBaHHE HWHTEIUICKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEIBHOMY NPUHATHUIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HAIPaBJIEHHOCTh 00yYEHUs HAa CHCTEMAaTHYE€CKOE NPUOOIIEHUE 00YyYarOIUXCs K
CaMOCTOATENIbHOM TMO3HABAaTEIbHOM JEATEIbHOCTH, HAy4YHbIM METOJAM II03HAHMS,
(GbOopMHUPYIOIIUM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrnieyeHre YCIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETECHHIO OOYYaIOIIUMUCS
OTIbITa Pa3HOOOPA3HOM AESITENTFHOCTH, TO3HAHUS U CAMOTIO3HAHHUS, KIIFOUEBBIX HABHIKOB
(KJTH0YEBBIX KOMITETEHIIMH ), UMEIOIIUX YHUBEPCATIbHOE 3HaUEHUE JIJIs Pa3TUYHBIX BUIOB
NEeSITENbHOCTH;

— (hopmupoBanue o011l PYHKIIMOHATILHON U €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH,
B TOM YHUCJIE€ YMEHUN OOBSACHAThH U OLICHUBATh SIBJICHUS OKPYXKAIOUIEr0 MUPA, UCTIONb3Ys
3HAHUS M ONBIT, MOJYYCHHbIC NPU W3YYCHUU XUMHH, TMPUMEHATh UX TMPHU PEHICHUU
po0JIeM B OBCEAHEBHOM )KM3HU U TPYAOBOU NEATEIbHOCTH;

— (popmupoBaHue y 00y4aromMXCs T'YMaHUCTUYECKUX OTHOLICHWH, MOHUMaHUS
LEHHOCTU XUMHYECKMX 3HAHUWA ISl BBIPAaOOTKH DSKOJOTMYECKH LEIecO00pa3HOro
MOBEJEHUS B OBITY U TPYJOBOU AEATEIBHOCTU B LIENIAX COXPAHEHHSI CBOETO 3JI0POBbS U
OKpYXarouer NPUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOEHUS OOIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO11ee 4nca0 4acoB, OTBEAEHHBIX JUISI U3YUYEHHUS] XMMUU HA YPOBHE OCHOBHOTO
oO1ero oobpaszoBanusi, coctapisieT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTtBa. Du3nuueckue CBOMCTBA BEMIECTB. ATrperaTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHUs. Krnaccuduxarus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB pPA3ENICHHUs] CMECE: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl



MOJIYYCHHUS KUCTopoAa B JabopaTOpuud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kak pacTBoputelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpanieHus ropeHus (moxkapa), 03HakKoOMJIEHUE ¢ 00pa3IiaMu OKCUJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozamoxxHo
MCIIOJI30BaHNE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Mosb, ucclenoBaHHE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM A0Jen
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM U
KaJibllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTaHMUYECKHUX BEIIECTB PA3NUYHBIX KJIACCOB, HAOMIOICHNE U3MEHEHUS
OKpaCKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U LIENO0YEH, U3YUEHNE B3aUMOJEHCTBUSA
okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ METaulaMu, peaKkiui
HEUTpaJI3aluy, IOJyYEHUE HEPacCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33]a4 10 TEME
«Baxuelmue K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCHUIBL.

Ilepuonnyeckuit 3akoH. Ilepuognyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKIaHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakliiy pas3ioKeHUsl, COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Yepe3 MCIMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TAK W TOHITHUH, SIBJISIOIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIN]I, U30TOIIBI,
PaZOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUH 3apsi, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KNS, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuonndeckon cucreMe u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYecKuX peakluuid Mo pa3anvyHbIM MpU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEaKUMU M MOJOKEHUE XUMHUYECKOTO

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

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKIUid C  HUCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBHS MPOTEKAHUsI PEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIIMH KUCIIOT, IeJI0ouel U cojiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, NOpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOWCTBA (0011IMe KaK MpeCTaBUTEeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCAMHEHUW B MNpHUpojaE. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, paCHpOCTPAHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3MUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX Y100pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrinepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTAa U €€ CONM, UX (PU3NYEeCKHUe M XUMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: KHUpax, OeJKax, yrieBojgax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB
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X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHUI (BO3MOXKHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOI KUCIIOTHI, H3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbi0 (BO3MOMKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOWCTB YIJIEKUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi M Kanus. [IpuMeHeHHWe IIeNIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
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KaJibl[usl. BaxkHeiiine coeuHeHus! KanbIus (OKCUI, TUAPOKCUI, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (1) u xemnesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBHUS OKCH]IA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIUS, AIFOMUHUS, ITUHKa, skere3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxuHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTrax U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmoie ceazu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOIIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHHUIBI W3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE TMpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEeIbCKOW KyJIbTYpPbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIE0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE IMOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpyna pa3audHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11eTIECO00pa3HOE OTHOLICHHE K IPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMMBIC IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), HCIIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, ASAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, GOpMyIUpOBaTh 00OOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OpPMYIUPOBaTH CBOM MPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOIO OIbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU ACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XuMUS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJis BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alUIo, KiIacCUu(PUKAIIHIO,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MMOJIb30BAHUS XUMHUECKOM OCY 101 1 1a00paTOpHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Booposia M KHUCIOpOJa), TPUTOTOBICHHIO PACTBOPOB C OMpeAeNEéHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKINH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKIMH, MPEAEIbHO JIOMYCTUMAas KOHIUECHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIIUA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh M XapaKTEPHU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA MOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS AJICKTPOHHOTO OanaHca dTUX PEaKIIUid;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo 3jieMeHTa 1o ¢GopMmylie COeIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIIMSMH TI0 BBITIOJHEHHIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3aIIMIO, BBISBIICHUE IPUUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HanmMeHoBaHMe pa3/ie/ioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuUMHS — BaXkHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [JOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Htoro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. ITonstue 6 bub6nuorexa [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 1 bubnuorexa [JOK

' U COJISX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edso00.ru/7f41837c

Hroro no paszneny 30
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Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema
3.1 XUMHYECKUX deMeHToB J[. U. 7
Mengaene-eBa. CtpoeHue
aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.
3.2 OKHUCIIUTETBHO- 8 1
BOCCTaHOBUTEJIbHBIE PEAKIINH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

HToro 1o pasnent 15 bubnuorexa [JOK
P https://m.edso0.ru/7f41837¢c
Pe3epBHOE BpeMst 3 bubnuorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4
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9 KVIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM undppoBbIie
Ne n/m P Konrtpoasnsie | Ipakruueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znes 1. BeiecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yriryosieHre 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOIUAITHS. 3 1 1 bubnunoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHHS
21 OO11ast xapakTepUCTHKA XUMUYECKHX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edsoo0.ru/7f41a636
COETMHEHUS
OO6m1ast xapakTepruCTUKa XUMUYECKHIX Bt -
2.3 anemeHTOB VA-Tpymisl. A30T, pochop 1 ux 7 1 nosmotexa I

COCIMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mmas XxapakTepuCcTHKa XUMUIECKUX

bubmuoreka [JOK
2.4 3neMeHTUOB IVA-rpynmel. Yriaepon u 8 httos://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSTMHCHUS
Wroro mo paszneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
. bubnmoreka [JOK
3.1 Obmpe cBofiCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxueiiime MeTaisl 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Paznen 4. Xumus u okpykaiomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YEJI0BEKA 3 bubmorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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