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HOACHUTEJIBHAA 3AIITUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00Opa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttaxxke Ha ocHOBE (¢enepalibHONM paboueil MporpamMmel
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPENoJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTeNbHbIX opraHuzanusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumMuu Aa€T NpPEACTABICHUE O IENsIX, OOIIel cTpaTeruu
oOy4yeHUs, BOCIUTAHMUS W Pa3BUTHS OOYUYAIOIIUXCS CPEJCTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe IPEAMETHOE COJIEpKaHue,
npeaycCMaTpuBaET pacHpele/ieHHe €ro MmO KiaccaM M CTPYKTYpUpOBaHUE MO
pazgenaM M TeMaM NPOrpaMMbl IO XHMHUH, ONPEACNSET KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIE XapaKkTEePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEILHOCTh ~ M3YUYEHUSI XUMHUM C YYE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Yy4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOY4YaloOlIUXCs, OMNpeaeseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeIbHOMN
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbrataM 00y4YeHHs] XUMUU Ha YPOBHE IIeJIel U3Y4YEeHHUs MPeAMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENILHON JESITEIbHOCTH OOYyYaromerocsi M0 OCBOCHHIO
y4e0OHOTr0 coJiepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
HHEPrur M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MyTAX PELICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTrETHUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPoOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEM JJII  CaMOpa3BUTUSA U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (HOPMHUPOBAHNE MBIIICHUS M TBOPYECKUX CTIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HMX CAMOCTOSITEIHHOM  y4eOHON  JeATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEA0BATENbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MMOBCEIHEBHOM KU3HHU, TaK U B TPO(PECCUOHATBHOMN IeITeTbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVISiIa HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YYarOIINXCS;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00y4JarOIIUXCS.

JlanHble HampaBieHuss B OOyYEHMM XUMHUHM OOECHEYMBAIOTCSA CHELM(PUKON
COIepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O O0IIEro oO0pa3oBaHHs OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUNH XHUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHHM U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TOHSTUM
OpraHUYECKON XUMHUH.

CrpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU C(HOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro moaxojaa k e€ uaydenuto. ColepkaHue CKIAAbIBACTCS U3 CHCTEMbI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHI O XUMHUYECKON
peakiuu. OO0e O3TU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl IO TPUHIIUITY
MOCJICIOBATEIILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYCCKHUX MPEJICTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO®-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHUU aTOMa U XUMHYECKOM CBA3U;

— TPEACTaBICHUNA 00 DSIEKTPOJUTUYECKON JTUCCOLMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE HSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (YHKIMH OOBSCHEHHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEH MPAKTHUYECKOIO MPUMEHEHUS W MOJYy4YEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUHU  CIIOCOOCTBYET  (HOPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTABJISAIOLICH HAYYHOU KAPTHUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICYECHUEM
3HAHWA U3 paHee M3YYEHHBIX y4eOHBIX MpeAMeTOB: «OKpYKaIOMMA MHUPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Ki1acey.

[Ipy w3ydyeHUH XWUMHUU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHWKA OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya y4eOHOTO mMpeaMeTra COCTOMT B (DOPMHUPOBAHUU CUCTEMBI XMUMHYECKUX
3HAaHUN — BaKHEHUIINX (PAaKTOB, MOHATHH, 3aKOHOB M TCOPETUUYSCKHUX TOJIOKCHHH,
JOCTYTHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKH, B



OpuoOIIEeHU K HayYHBIM METOJaM TIO3HAHWS TPHU H3YyYCHUH BEUIECTB U
XUMHAYECKUX peakluid, B (OPMHUPOBAHUH W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH H
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIHHOW M Yy4eOHO-MCCIIENOBATEIHLCKON
AESTebHOCTH, OCBOCHHM NpaBHJ Oe30macHOro oOpalieHusi C BeIIeCTBAaMH B
MOBCETHEBHOM KU3HM.

[Ipy u3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs Ba)KHOE
3HaYCHHE MPUOOPENTH TaKue IENH, KaK:

— (opmupoBaHMEe WHTEUIEKTYalbHO pPAa3BUTOW JWYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOATEIBLHOMY NPUHSATHIO PEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOIIMUMCSI YCIOBHSM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTH4ecKoe TMpUOOIIeHHUEe
O0yJaloUIMXcs K CaMOCTOSITEIbHON IMO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METOoZlaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMMWH;

— o0ecrieueHue ycioBHi, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YHAIOITMMUCS
OTbITa PAa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHUBEpCaIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUJIOB JCSITEILHOCTH;

— (QopmupoBanue o00Omeld QYHKIUOHAIHLHOW M E€CTECTBEHHO-HAYUYHOM
IrPaMOTHOCTH, B TOM UHCJE YMEHHUHA OOBSICHATH M OILEHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUA M OIBIT, MOJYyYEHHbIE MPH H3YYCHUH
XUMHH, TPUMEHATh WX MPU PEIIEHUH MNpoOJeM B TMOBCEIHEBHOW >KU3HU W
TPYIOBOM JIEATETLHOCTH;

— (QopmupoBanne y oOydYaromuxcsi TYMaHHUCTHYECKUX OTHOIICHUH,
NOHMMAHHUS LEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKH SKOJOTUYECKU
IEJIECO00pa3HOr0 TOBEJEHUSI B OBITY M TPYIOBOW JESITEIBHOCTH B IIENSIX
COXPAaHEHHS CBOETO 3/I0POBbsI M OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGMiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUSI.

OOmiee uucIO 4YacoB, OTBEAEHHBIX [UIsI M3YYEHHMs XUMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaBiseT 136 yacos: B 8 kimacce — 68 yacoB (2
gaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COAEP)KAHUE OBYYEHHUA

8 KJIACC

IlepBoHayaibHbIe XUMUYECKUE OHATHUS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PDu3nyeckue CBOWCTBA BEIMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeToAax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jieneHus: CMeceH.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKUE dJIeMEHThl. CUMBOJBI XUMHYECKUX
31eMeHTOB. [IpocThie U Cl0XKHBIE BElIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckass ¢dopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DJEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsE AaTOMHAs —Macca.
OtHocuTEenbHAsT MOJIEKYJIsipHAs Macca. MaccoBas JoJIsl XUMHUYECKOrO AJIEMEHTa B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosb. MonspHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuétel mo ¢opmynam
XUMHUYECKUX COSTUHCHHM.

dusnyecKkue U XMMUYECKHUE SBJICHUs. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUYecKkue ypaBHeHHs. Knaccuduxarms
XUMHYECKUX peakiuii (COeTMHEHMs, PA3JI0KEHUS, 3aMEIICHHs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMUYECKOM IMOCYJIOH, MpaBuUiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOpalleHus: ¢ J1ab0paTopHBIM 00OpPYAOBAHUEM, W3YUEHUE U OMHUCAHUE
bU3UYECKUX CBOMCTB OOpaslloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usznuecknx (TUIaBICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKHX (FOpPEHHE CBEYM, MPOKAJIUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCJIOTOM) sIBJICHUM, HAOII0IeHUE U
ONMCaHUE MPHU3HAKOB IMPOTEKAHUS XMMHUYECKHX pEaKUui (pa3ioKEeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoJieicTBUE xene3a ¢ pactBopom conu meau (1),
W3y4deHHE CIOCOOOB pas3JeieHHsl CMeCcel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTHUISAIUS, XpoMaTorpadusi, mpoBeeHNEe OYUCTKH TTOBAPEHHOU
coimv, HaOJIOJEHWE U  ONHCAHWE  PE3yJbTaTOB  MPOBEJEHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JAHHE MOJEIIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ Il HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kuciopoa — anemMeHT U mpocToe
BemiectBo. HaxoxneHnue kuciopoaa B mOpupoae, (U3MYECKHE U XUMHUUYECKHUE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CrocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud ©  TIpombilieHHOCTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H — aJUIOTpOIHAs MOAU(DUKALIMS KUCIOPO/Ia.

TermoBoit 3p(HEKT XMMHUUECKOW peaklUUH, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojb M METaH. 3arps3HEHHUE
BO3/1yXa, YCHJICHUE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — »memeHT M mpoctoe BemecTBO. Haxoxnenue Bomopona B
npuposie, (Quznueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorel u conu.

Monsipabiii  00b€M  ra3oB. PacuéTel MO XMMHUYECKUM YpPaBHECHUSIM.

dusnyeckue cBOMCTBa BoAbl. Boaa kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BEIIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BoAbl B IPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBbIE) U
HecosneoOpasyromue. HomeHnknatypa okcuaoB. Du3ndyeckrue W XUMHUYECKHUE
cBoiicTBa okcH10B. [TonyyeHrue okCumoB.

OcHoBanusi. Knaccudukanus ocHOBaHUM: IETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3NUECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHu. [lonyyeHrne OCHOBaHUU.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCHOT. Psan akruBHoctm meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue comei.

I'eneTnyeckast cBsI3b MEXKY KJIaCCAaMU HEOPTaHUYECKUX COECTUHEHUI.

Xumuueckuil IKcnepumenm:

KAUYECTBEHHOE ONPENECICHUE COAECPKAHUs KHCIOPOAa B BO3AyXE, MOIYUYCHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCIOpOAa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCIOBHUS BO3HUKHOBEHHUS U
MpeKpaiieHus ropeHus (mokapa), O3HaAKOMJICHHE C oOpa3liaMu OKCHIOB U
OMHMCAaHWE WX CBOKMCTB, TMOJydYeHHE, COOMpaHWE, pPACIO3HABAHUE W H3YyUYCHHE
CBOWCTB BOAOpoJia (TOpeHHe), B3auMOAeHCcTBUE Bojaopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJEHUE O0pa3llOB BEIECTB
KOJIMYeCTBOM 1 MOJIb, HCClI€OBAaHUE OCOOEHHOCTEH pACTBOPEHHMsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEN pacTBOPEHHOIO BENIECTBA, B3aUMOJICHCTBHUE BOJBI C METAJIaMHU
(HaTpuem M KanblueM) (BO3MOKHO HCIIOJIB30BAHUE BUIEOMATEPHUATIOB),



uccleoBaHue 00pa3lOB HEOPraHWYECKUX BEIIECTB  PA3IMUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKUW MHIMKATOPOB B PACTBOpPAxX KUCIOT U IIETOYEH,
u3ydeHue B3amMmojerictBus okcuma Meau (1) ¢ pacTBopoM CcepHOH KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKkUUi HEUTpaM3allvuy, IIOJIy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHUE OJHOTO METaJUla APYTUM M3 PACTBOpPA COJU, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 10 Teme «BaxkHelnine KIacChl HEOPraHMYECKHX
COCIMHEHUI.

IHepuoanuecknit 3axkoH u Ilepmoguyeckass cucreMa XUMHMYECKHX
ieMmenToB JI. U. MenngeneeBa. CrpoeHne aToMoB. XMMHUYECKAsl CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEeaKIIMU

[lepBble TOMBITKH KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE U IEJIOYHO3EMENIbHbIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB 1.
N.  MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOAHAs bopmbl
[Tepunognueckoit cucreMbl xumuueckux aneMmeHToB . . Menneneesa. [lepuoabl
u rpynmbl. OuU3MYECcKUil CMBICT TMOPSAKOBOrO HOMEpPA, HOMEPOB NEepuoja U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J0oueKk aToMoB mepBbiX 20 XMMHUYECKHX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nojoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH H3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuogudeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JUIS pa3BUTUS Hayku W npaktuku. J[. M. MenneneeB — y4€HbIA U
rpaXkJIaHUH.

Xumnueckas cBs3b. KoBajeHTHas (MojsipHass M HEMOJSIpHAsi) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Iporiecchl OKHUCIIEHHS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropenue, peakuu paznoKeHus:, COeAUHEHUS).

Mexcnpeomemuunie ceasu



Peanuzanusa MexXnpeIMETHBIX CBs3eM Mpu H3y4eHUH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 UCIIOIb30BaHUE KakK OOIIHMX €CTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U TMOHSTUH, SBISIIONIUXCS CUCTEMHBIMU JIJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSATHSI: HAyYHBIM (pakT, TMUIoTe3a, Teopus,
3aKOH, aHaJUu3, CHUHTE3, Kilaccuukanus, MEepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJEIb, IBIICHUE.

®dusnka: mMarepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TOMbI, PAJMOAKTUBHOCTh, MOJICKYJA, SJEKTPUYECKUN 3aps]l, BEUIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIaHEeThI, 3BE€3/1bl, COJHIIE.

buonorus: gortocunres, neixanue, duocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOpPHbIE MOPOBI,
MOJIE3HBIE UCKOTIAEMbIE, TOIIJIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMHYecKasi peaKius

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB
XUMUYECKUX DJJEMEHTOB TMEPBBIX TPEX NEPUONOB, KalMs, KalbLHUs MU HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM »3JeMEHTOB B llepronnueckoit
CUCTEME U CTPOCHHEM HMX aTOMOB.

CrpoeHue BellecTBa: BHABI XUMHUYECKON CBA3U. THUIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTATUIMYECKON PEHIETKH U
BUJIa XUMHUUYECKON CBSI3H.

Knaccudukainus m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jIU4YHbIM KjlaccaM HEOPraHHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSA3b HEOPTraHMYECKUX BEILECTB.

Knaccudukanus XuMudeckux peakiui Mo pa3iIudHbIM MpU3HaKaM (M0 YUCTy
M COCTaBy Y4YaCTBYIOIIUX B PEAKIMU BEIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo
M3MEHEHHIO CTETEHEH OKHUCICHUS XMMHUYECKUX BJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMUueckoil peakuuu. [loHsiTHe 00 0OOpaTHUMBIX U
HEOOpAaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o karammse. [IoHsTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIONIME HAa CKOPOCTb XMMHUYECKOW PEAKUUU M TIOJIOKEHUE XUMHUYECKOIO
PaBHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHOW peakuuu. CocTaBieHHE ypaBHECHUU



OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHn3M AuCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsa3u. Crenenp nucconnanuu. CHIbHBIC U ClIa0ble SJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBAa KHUCIOT,
OCHOBaHMA M COJEHd B CBET€ MPEJACTaBICHUH 00  3IEKTPOJUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [loHsATHE O THAPOIU3E CONEH.

Xumuueckuil IKCnepumMenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTa/uioB (rpadura W anMasa), CIO0KHBIX BEIIECTB
(x7mopua HaTpusl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3JEUCTBHUS Pa3IUYHBIX (HaKTOPOB, HCCIICAOBAHUE DJICKTPOIPOBOJHOCTH
pacTBOpPOB BEUIECTB, Mpolecca AUCCOUMALMM KHUCIIOT, IIEJI04e U coJeu
(BO3MOXKHO  WCIOJIb30BaHWE BHUJCO MaTEpPHAIOB), TMPOBEJEHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHWUs  peakiuid  HOHHOro  oOMEHa
(oOpazoBaHme oOcaaka, BbIICICHHE Ta3a, o0Opa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakiuu paslIoKEeHHs, COCIMHEHHUs), pacro3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaKIUMid Ha HOHBI, pELICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeAMHEHUSA

OO6miast xapaktepucTuka TragoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHusi. CTpoeHue W (Pu3nyYecKkre CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHYECKME CBOMCTBA Ha IMpPUMEpEe  XJIOpa
(B3auMoneiicTBUE C MeTaulaMu, HEMeTaUlaMH, IIeJo4aMu). XJIIOPOBOJOPO/I.
CongHass KHUCJIOTAa, XMMHUYECKHE CBOWCTBA, MOJIydyeHHE, NpuMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHU3M 4YeJIOBeKa. BakHeWIne XJIOpHUAbl U UX
HaXO0XJCHHUE B PUPOJIE.

O6miast xapaktepuctuka aneMeHToB VIA-rpymnmbel. OcoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (Pu3MyYecKue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJIIOTPOIHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKHE U
XUMUuYeckre cBorcTBa. OKCHIBI CEephbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE W XHMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENs Kacca KHUCIOT u crnenuduueckne). XUMUYECKHE PEaKInH,
JeXalme B OCHOBE MPOMBIIUICEHHOTO CMOco0a MOJYYeHUS CEPHOU KHUCIOTHI.
[Ipumenenune cepHoOr KUCIOTHI. COJIM CEpHOM KUCIIOThI, KAUYECTBEHHAs PEaKIs Ha



cynbdar-uoH. HaxoxaeHnue ceppl U €€ COCINMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpenbl COCAUHEHUSMH Cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIECHHS. A30T, pacIpoCTpaHEHUE B MPUPOJE,
dbuznUeckue U XUMUYECKHe CBOMCcTBa. KpyroBopoT a3ora B mpupojie. AMMUaK, ero
dbu3nUecKue U XUMHUUYECKHE CBOICTBA, MoJiydeHue U mpuMeHenue. Cojii aMMOHUS,
ux (pU3nUecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJOTa, €€ MojydeHue, (puznueckue U XUMHUYECKUE
cBoiicTBa (0OIIME Kak MpEeICTAaBUTENsl Kjacca KHUCIOT W crneuu@uyeckue).
Hcnonp3oBaHne HUTPATOB U COJEH aMMOHHUS B KA4eCTBE MMHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel Cpelibl COeUHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3ayXa, NOouBbl W BOA0EMOB). Docdop,
ajutorpornHbie Moaudukanuu dochopa, GU3MUECKUE U XUMUUYECKHE CBOMCTBA.
Oxkcun dochopa (V) u bochopHuas kucnora, GU3ndecKre U XUMUIECKHE CBONCTBA,
nosydenue. McnonbzoBanue GocdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUN.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCIEHUA.  YTIIepoJ,  a/IOTPOIHBIE
Moau(UKALMK, pacHpoCTpaHeHHe B TpPHUpoAE, (U3MYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
¢usznueckre W XMMHUYECKHE CBOICTBa, JCHCTBHE HA JKUBbIE OPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a ri00anbHOTO TMOTEIJICHHWS KIUMaTa, HapHUKOBBIN
sbdext. YronpHas KucnoTa U €€ Colu, uX (PU3NYECKue U XUMUYECKHUE CBOWCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEIhCKOM
XO35MCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, IITUIEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJIOPOAOB (yroiib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX MepepaboTku (OCH3WH), MX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTMYECKU BaKHBIX BEIIECTBAX: KHPaAX, O€IKax, yriaeBoJax — U uX
poiini B OKM3HM 4eJloBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHunii, ero ¢usmueckue W XUMUYECKHE CBOWCTBA, TMOJyYCHUE W
npuMenenne. CoeauHeHUs KpemHHUsT B mnpupoje. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B IPOMBILUJICHHOCTU. BakHelue cTpouTeabHbIE MaTepHuasbl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobdraeMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENBHBIX MATEPUAJTIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJOPHUJ-UOHBI U HAOJIOJICHUE TTPU3HAKOB
WX TPOTEKaHWs, OMBITHI, OTpa)kalwliue (Qpu3nueckue U XUMHUYECKHE CBOWCTBA
rajJjloreHOB M HX COEIUHEHHH (BO3MOXHO HCIOJb30BaHUE BHUIEOMATEPUATIOB),
O3HAKOMJICHHME C o0Opa3lamMu XJIOpUI0B (TaJOr€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COCAMHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIeOMaTepuaoB), HaOMOACHUE Mpolecca OOYIIIMBAHUS caxapa IMoJ ACHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCIOThI, HW3YYE€HHE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOI KUCIIOTHI, MPOBEICHUE KaueCTBEHHOW peakinu Ha cyibdar-
MOH W HaOJIOJICHHE TpHU3HaKa e€¢ MpPOTeKaHWs, O3HaKOMJeHHE ¢ (U3UYECKUMU
cBoMcTBaMHu a30Ta, (ochopa W uX coenuHEHUN (BO3ZMOXKHO MCIIOJIH30BAHUE
BUJICOMATEpUaJIOB), 00pa3liaMu a30THBIX U QOcPOpPHBIX ya0OpeHUi, MoTydyeHue,
coObupaHue, paclo3HaBaHWME U HW3YYEHHE CBOMCTB aMMHUaka, TPOBEJICHHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uoH U U3ydeHUe MPU3HAKOB
UX MPOTEKaHUs, B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIEHHE C
IPOIECCOM  aACOPOIMM  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOICTBOM MPOTUBOras3a, MojiydeHue, coOMpaHue, pacrlo3HaBaHUE U H3yUYCHHE
CBOICTB YIJIEKHCIIOTO Tra3a, MpPOBEICHHE KaueCTBEHHBIX peaKIii Ha KapOoHAT U
CWIMKAT-UOHbBl W H3y4YEHUE IMPU3HAKOB MX MPOTEKaHUS, O3HAKOMJIEHHE C
OPOJIYKIMEN CUIMKATHOM TMPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAJIbHbBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl U UX COSTUHEHUS).

MeTaJsibl 4 HX COeAMHEHUSA

OO6mast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuogmueckon cucreme xumuuyeckux snemeHroB [l H.
MenneneeBa u crpoeHus: aromoB. CTpoeHHE MeTauioB. MeTaminyeckasi CBsI3b U
METAJUIMYECKasl ~ KpUCTa/UIMuecKas  pemeéTka.  DJIEKTPOXMMHYECKUUA  Psif
HaMpsHKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mue
CIOoCOOBI TONy4YeHUs MeTauioB. [loHSATHE O KOpPpO3MHM METaIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmiaBel (CTanb, YYryH, IIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U MPOMBINIJICHHOCTH.

[[lemounble MeTauIbl: MONOKEHUE B llepuoanueckon cUCTEME XMMHUYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U



TUAPOKCHUABI HATpus W Kanus. [IpuMeHeHue MIeNOYHBIX METauioB MU X
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAJIbl MarHui W KallbLIMK: IIOJIOXKCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaxX0XJAeHUE B npupoje. PU3nueckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelde coelMHEHUS Kaiablusi (OKCUZ, THAPOKCHI, COJIN).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHU .

AnoMUHMI: TIOJIO)KeHUE B [leproanueckoil cucteMe XuMHYECKUX JIIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAXOXXIECHUE B mnpupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM]OTEpHBIC CBOMCTBA OKCHJIA W THIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuognyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOEHHE aToOMa, HaxoXAeHUWE B mpupoae. dusnuueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, TMAPOKCUIbI U conu xenesa (II) u xxenesa
(1), ux coctaB, CBOMCTBA U MOJTYYCHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE ¢ oO0paslaMd METaJUIOB M CIJIaBOB, HMX (PU3MYECKUMU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KIbI[M M HATpuUsi C BOJOW (BO3MOXKHO UCIIOJB30BAHUE BHUICOMATEPUATIOB),
VCCIIEJJOBAHME CBOWCTB KECTKOW BOJIBI, MPOILIECCA TOPEHUS HKeEJe3a B KUCIOPOIE
(BO3MOXKHO  HCTOJIb30BAHUE  BHJICOMATEPHAIOB), TMPHU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEAKIIMM HA WOHBI: MArHUA, KAJIbIUs, aTIOMAHUS, [IUHKA, XKEJe3a
(1) u xene3a (III), meau (II), HaOMOMEHHE ¥ OMKMCAHUE MPOLIECCOB OKPAITHBAHMS
IJJaMEHU MOHAaMU HaTpusl, Kajaud W Kalblus (BO3MOXHO MCIIOJIb30BAHUE
BUJIEOMAaTEpHAIOB), UCCIICIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHenime
METaJUIbl ¥ UX COCTUHCHUS.

XuMHSA ¥ OKpPY:KaKOLIaA cpeaa

BemecTtBa m Marepuasnibl B IOBCEIHEBHOW JKM3HU 4YelloBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakmuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX 0KOTax U OTPABJICHHUSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYKarouled cpenbl (TpenesibHas JOMyCTHMast
KOHIIeHTpanus Bemiects, Aanee — [IJIK). Poip xuMun B pemieHN 3K0JI0TUYECKUX
mpooIeMm.

Xumuueckuil IKCnepumenm:

U3y4eHre oO0pa3lloB MAaTEpUAOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemuunie ceasu



Peanuzanmsi MEXNpeaMETHBIX CBS3€H MpH WM3yYeHUH XuMuH B 9 Kiacce
OCYIIECTBISICTCSI Yepe3 HCIOIb30BaHHE KaK OOIHUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHSATUHN, SBISIOMIUXCS CUCTEMHBIMU ISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (DakT, ruUmoTes3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIMPOBAHNE, H3MEPCHHE, MOJECIb, SBICHHE, IapPHUKOBBIH
s PeKT, TEXHOTOTHSI, MaTEpUATIBI.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUI,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, OSJCKTPUYCCKUN 3apsiia, TPOBOIHUKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBa, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAILITHYCCKAS
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, €IUHHUIIBI H3MEPEHHUS, KOCMHYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocuHTe3, NbIXaHWe, OWocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.

I'eorpadms: armocdepa, rtuapocdepa, MuHEpanbl, TOPHBIE MOPOIbI,
IOJIC3HBIC MCKOITaeMble, TOTUITMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCd B XOJA€ OOY4YEeHUS XMMHHM B €IUHCTBE Y4eOHOU H
BOCMUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, MPUHITHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEICHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIIMATM3AINHN O0YyJaIOIHUXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
pacuIMpeHue OMbITa JCSITEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YaCTH:

1) NaTPHOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHMMAaHUS 3HAYEHUS XUMHYECKOM HAyKW B KU3HU
COBPEMEHHOT'0 O0O0IIEeCTBa, CMOCOOHOCTH BIANETh JAOCTOBEPHOW HHGOpMAaIHEl o
NEPEIOBbIX JOCTMXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XHMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPONUCTBE MHpa U 0OIIECTBa;

2) TPakKIaHCKOTO BOCIHUTAHUS:

NPEACTaBICHUS O COLUUAIBHBIX HOPMax M MpaBWIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM M JOPYrHX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATENBHOCTH TPH
BBIMIOJTHEHUU Y4YeOHBIX, TIO3HABATEIbHBIX 3a/a4, BBINOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpOIlleCC€ OTOM y4eOHOW JEsITENbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJECHHWE U TMOCTYNIKM CBOMX TOBApHUIIEH C NO3ULIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XUMHUYECKOM pEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKU WU COCTABJISAIOLIME
OCHOBY [l TIOHMMAHUS CYIIHOCTA HAYYHON KapTHHBI MHpA, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX 4YEJIOBEKa C
MNPUPOTHOMN CPEION, O POJIU XMMHUHU B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIC HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOTUMBIE I OOBSICHEHHUS HAOIIOMAeMBIX TPOIECCOB W SBIICHUM,
MO3HABATENbHON, WH(DOPMAIMOHHOW W YUTATEIBCKOW KYJIbTYphl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHYECKUMH CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHI0 W MO3HAaHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUWIO, TPOSKTHOH W  HMCCIEA0BATEIBbCKOM
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M yPOBHS OOYy4YEHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHWE ITOCICACTBHA M
HENPHUSITHE BPEAHBIX MPUBBIYCK (YHOTPEOJIICHHSI aTKOT OIS, HAPKOTHUKOB, KypEeHUs),
HEOOXOAMMOCTH COOJIIOACHUST TMpaBuil OE30MaCHOCTH TIpu  OOpallleHuH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HH,

5) TpyA0BOTO BOCHHTAHUS:

UHTEPEC K MPAKTHUYCCKOMY M3yUCHHUIO Tpodeccuii U Tpyaa pa3indHoro poja,
yYBOXCHUEC K TPYAy M pe3yibTaTaM TPYAOBOW ICATEIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHUsS TMPEAMETHBIX 3HAHMA 110 XWMHH, OCO3HAaHHBIH BBIOOD
WHAVNBUAYATLHON TPACKTOPHUH MPOJIODKCHHUS 00pa30BaHus C YUETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIICCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIeIHON MpodhecCUOHATBHON JEATEIHbHOCTU U PAa3BUTHSI HEOOXOJUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOdeCcCUOHATBHON CPEJIE;

6) 9K0JOrHYecKOro BOCIHTAHMSI:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHMMAaHKHE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOEHUS
paBMII 0€30MaCHOTO MOBEACHUS P paboTe C BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOKAIOIINX 37J0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
peILIeHUs 3a/1a4, CBA3AaHHBIX C OKPYKAIOWIEH IPUPOJIHON CPEION, sl MTOBBIICHHS
YPOBHS  SKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAaHHSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX pemieHus MOCPEICTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW W COLMAIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTampenMeTHBIX pe3yJabTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33pPEHUSI OOIIEHAYYHbIE TIOHSATHS (3aKOH, TEOpWs,
MPUHIIAI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, PKCIIEPUMEHT U JPYToe.), KOTOphIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETaX W IO3BOJIAIOT Ha
OCHOBE 3HAHHMH U3 ITHX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIE yueOHbIE NEHCTBUS (MIO3HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpPbIE OOECneunBaloT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEpPCAIbHBbIE YUeOHbIE 1eHCTBUS

ba3zoBble Jornuyeckue J1eMcTBUS:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JOTMUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHATUN (BBIACISATh UX XapaKTEpHbBIC
MPU3HAKW, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMU TOHSATHUSIMH), HCIOJIB30BAThH
MOHSATHUS JIsl OOBICHEHUS OTNIEJbHBIX (DAKTOB U SIBJICHUM, BRIOUpPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAMK XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3M MEXKIY OOBEKTaAMHU H3yUCHMUS,
CTPOUTH JIOTUUECKHUE paCCyX JeHUs (MHIYKTUBHBIC, JEAYKTUBHbBIC, TI0 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSITh B TIPOIECCe TIO3HAHUS TIOHATUS (MIPEIMETHBIE U
MeTarpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yeMbIC B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TIPEJCTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI JJIEMEHTa), XuMuueckas QopMmyna W ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelieHuH y4yeOHO-TI03HABATENbHBIX 3aJ1ad, C YYETOM
ATUX MOJIETBHBIX TPE/CTABICHUN BBISIBISTH U XapaKT€pPU30BATh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIIHA,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIE CBSI3U |
NPOTUBOPEUHS B U3YHUAEMBIX MPOIECCAX U SBICHUSX.

Ba3oBble uccieaoBaTebCKHe e CTBUA.

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3B TIO
IPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHUE ONBITa IO TUIAHUPOBAHUIO, OPTraHU3AMH M TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM Mpollecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (HOPMYIUPOBATH 0OOOIICHHS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpoIeNIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH W HMHTEPIPETHPOBATH HH(POPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(HayuHO-TIONYJISIpHAST ~ JIUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUS, CIPaBOYHbBIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYMUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMUMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337]a4 ONpPEAEIEHHOIO TUMa, MPUOOPETEHUE OIbITa B
00JaCTM  MCHOJBb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX  TE€XHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OPMY MPEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMamMu rpauku 1 MX KOMOMHAIUSMU;

YMEHHE MCIOJIb30BaTh M aHAIM3UpOBaThb B Ipolecce Yy4yeOHOW U
UCCJIEI0BATENbCKON AESTENBHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled NpUpOAHON
Cpellbl.

KoMmyHuKaTHBHBIE yHUBEpCAJIbHbIE YUeOHbIe JeiiCTBUS:

yMEHHs 3a7aBaTh BOMPOCH (B XOJe Auasora u (Wiau) OUCKYCCHUH) MO
CymecTBy  oOcyxkmaemMod  TeMbl, (OPMYIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI TIPEJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  MOJYYEHHBbIE  Pe3yJbTaThl  MO3HABaTEIbHOM
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JelaTh MPe3eHTalHUIO
PE3YNIbTATOB BBIMOJHEHUS XMUMHUYECKOTO SKCIEpUMEHTa (J1aOOpaTOPHOTO OIIbITa,
nabopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, YIE€OHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
NO3HABATEJIbHOM W HCCIENOBATENbCKOW  JESATENBbHOCTH  MPU  PELICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOpPIUHAIUS
COBMECTHBIX JCHCTBHI, ONpEIEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paOOTHI U IPYTHE).

PerysiTuBHbIC YHHBepCaJbHbIe y4eOHbIe NeHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMUMOCTH KOPPEKTHPOBATh CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pElIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA AITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX M PEaKIUX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJIH, YMEHUE
MCITI0JIB30BaTh U aHAJU3UPOBATh KOHTEKCTHI, peylaraeéMble B YCJIOBUU 3aaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3ydbTaTOB IO OCBOEHHIO 00SA3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabouell mporpamMmon,
BBIJICJIAIOT: OCBOEHHBIE 00YYaIONIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI



nedcTBUM, crneuuduyeckue i1 OpeAMETHOM o0macth  «XHUMUS», BUJBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HMHTEPHpPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX TIOHSITHW: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJAHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAsl U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSpHAas Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHME, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHCJICHUS, XMUMHUYECKas peakius, KiIacCU(pUKAIUI PEaKIHi: peakiuu
COCIMHECHUS, PpEaKIMU pa3IO0KEHUs, PEAKIMU 3aMEIICHUs, PEeaKuuu
oOMeHa, 9K30- U HHAOTEPMHUUECKHE PEaAKIUH, TeIIOBON 2PEKT peakinu,
SAPO aToma, JJICKTPOHHBIM CIIOW aroMa, aToOMHas OpOWTadb, pPaaUycC
aToMa, XMMHYECKasi CBs3b, MOJISIPHASA U HEMOJISIpHAS KOBAJICHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOp, MAcCOBas J0Js BEIECTBA
(poI1eHTHAsI KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHH H
IPUMEHATH 3TU MMOHATHS TIPU ONKMCAHUU BEIIECTB U UX MIPEBPALCHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOPMYJI
BEILECTB U YPABHEHU XUMUYECKHX PEAKIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COCAMHEHMSX,
CTeNeHb  OKUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSAX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEOUHEHHUM II0
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJIGHTHAas M HWOHHAs) B
HEOPraHUYECKUX COCTUHECHUSX;

e packpeiBaTh cMmbica Ilepuoguueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJOoXkeHUs B llepmoamyeckoil cucreme,
3aKOHOB COXPaHEHMS MAacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOrajpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoit
CHCTEMBl XHMMHMYECKMX JJIEMEHTOB: pa3jiu4yaTh NOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomNbIIMEe TEPHOJbI, COOTHOCHTH OOO3HAUEHHUsS, KOTOPHICE HMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMUYeckux diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, oOLIee YUCIIO 3JIEKTPOHOB
U pacnpeereHle uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHYECKUE PEAKUUU (IO YUCIY U COCTaBY YYAacCTBYIOLIUMX B pPEAKIUHU
BELIECTB, 0 TEMIOBOMY 3D PeKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPKAasi ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIINN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XUMHUYECKHUX IMpEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIUMCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO ~ MacChl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMeHTa 1o (dopmyse
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUUYECKOU pEaKIIHH;

NPUMEHSITh OCHOBHBIE OINEPAllMU MBICIUTEILHON NESITebHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3alMIO, Kiaccudukauio,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — IJIsi M3y4eHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX pEAKLH, €CTECTBEHHO-HAy4YHbIE METOJBbI
MO3HAHUS — HAONIOIEHHE, W3MEpPEHHEe, MOJECTUPOBAHHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

clenoBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHUYECKOM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a Tak)Ke TMpaBUiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUHMSMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJNYYECHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA H KHUCJIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MOMOIIBI MHJIUKATOPOB
(makmyc, GeHondTaneuH, METUIOPAHXK U IPYTHE).

K xonmy o0ydenus B 9 kiacce mpeMeTHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUI:

PacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATUM: XHUMUYECKHUUH
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKI[usi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEKT
peakiuu, MOJib, MOJSIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIMTUYECKAs JIUCCOLMALMS, PEAKUUH HOHHOTO
oOMeHa, KaTalau3aTtop, XMMUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHUCJICHHE W BOCCTaHOBJICHHUE,
amioTponus, am(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAUIMYECKass pemérka, KOoppo3us METaJIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM pEeaKIUH, TMPEIeSbHO JTOMyCcTHUMas
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKMX TIOHSATUA U
IPUMEHSTH 3TU MOHATHS TIPYU ONMKMCAHUU BEIIECTB U UX MPEBPAICHUIH;
UCIIOJI30BaTh XMMHUYECKYI0O CHMBOJIUKY I COCTaBJICHUS (HOpMYyIl
BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUH;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOITO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIacCy COeAMHEHUU 1o ¢dopmysaM, BHJ XUMHUYECKOM
CB3M (KOBAJICHTHAs, WOHHAS, METAJJIMYECKasi)) B HEOPTraHWYECKUX
COCIMHEHUAX, 3apsi]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJHBIX PAacTBOpPaX HEOPTaHWYECKUX COCIMHEHHUH, THUIT KPUCTATUITMYECKON
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbicia llepuonuueckoro 3axkona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMChIBaTh M XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuoanueckoid CHUCTEMBl XUMHUYECKUX DJIEMEHTOB:
pasznuyarTh TOHSATUSA «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpymnmna (b-rpymma)», wmanble u OOJbIIME TEPUOAbl, COOTHOCUTH
0003HaueHusl, KOTOpbIE MMEIOTCA B MEPUOJAMYECKONM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB H 3apsij Anpa, oOO0IIee YHCIO DJJICKTPOHOB H
pacripefielieHie WX TI0 DJIEKTPOHHBIM  CJIOSM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COEIUHEHUHI B
npeaenax MallbIX NEPUOJ0B U IIAaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBY YYACTBYIOIIUX B pEaKIUU
BEIIECTB, MO TETIOBOMY 3 (EKTy, M0 M3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHENU(PUICCKHE XUMHYECCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasl OMUCAHUE
npuMepaMu MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPAaBHEHUS BJIEKTPOJMTHUYECKOW JHUCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJICH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHS pEaKIWi, MOATBEPKIAIONINX CYIICCTBOBAHUC
TCHETHYECKOW CBS3HM MEKY BEIIESCTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MTOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OajaHca 3THX PeaKIlHii;
IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYCCKHUX TIPEBpPAlIEHUH B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO JJIEMEHTa 10 (opmyse
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIIHH;

coONMoaTh  NpaBWiIa  MOJb30BAHUS  XUMHUYECKOM  mocyaoi 51
7ab0opaToOpHBIM 00OpYyIOBaHHWEM, a TaKXe TMpaBWja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO M COOWPAHHIO
ra3000pa3HbIX BEIIECTB (aAMMHaKa U YTJIEKUCIIOrO rasa);

NPOBOAUTL  PEaKIMK, MOATBEP)KIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Ccynbdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTR;

IPUMEHSATh OCHOBHBIC OIEPAllUM MBICIIUTEIBHOU JESITEIHPHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEMaTH3allUui0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JUIS M3Y4YCHUS CBOWCTB BEIIECTB W
XUMUYECKUX pEakKIui, EeCTECTBCHHO-HAyYHbIE METOJbl ITIO3HAHHS —
HaOII0/IeHHe, W3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peajibHBIH W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTesibHbIE pecypchl
padoTsbI padoThI
Pazpnen 1. [lepBonavanbHble XMMHYECKHE TOHSITHUS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOM I€ATEITIbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucmotax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COEAUHEHUMN https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Pazpnen 3. llepnoanueckuii 3axkon u Ilepunoanyeckas cucrema xumuieckux 31eMeHToB /I, . MenaeneeBa. CTpoeHue aToMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKHUX 31eMeHTOB []. W. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
XumMu4decKkas CBS3b.

3.2 OKI/ICJ‘H/Ie":eJ'?LH((:)- : 8 Bubnnorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTECIIBHBIC PECAKITNHN
bubmmoreka [IOK
Hroro o paszery 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie) OCHOBHble
Konrtpoiasbubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE BUAbI
padoTsbI padoThI
pecypebl AeATeNbHOCTU
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIUH
[ToBTOpEeHME M yrayOIeHne
up M bubnuorexa [JOK
11 3HAHUM OCHOBHBIX Pa3/IesioB 5) 1
https://m.edso0.ru/7f41a636
Kypca 8 xinacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKHUX PEAKIINI https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS
1.3 Hccopna ust. XUMHYECKUE 8 1 1 Bubmmorexa LIOK
' AHCCOTHATIHA. https://m.eds00.ru/7f41a636
peakIuu B pacTBOpax
Hroro mo pazneny 17
Pa3nen 2. Hemerasiibl M HX cOeIMHEHUS
OO6mras XxapakTepUCTHKA
2.1 xmlﬁmecxix SHSMeHTOB VIIA- 4 1 bubnmorexa [IOK
' https://m.eds00.ru/7f41a636
rpymmnbl. ["anorexsr
OO6mras xapakTepucTuKa
2.2 XI/II\I/-[LII/I‘IeCKEX BH:MCHTOB VIA- 6 bubmorexa LOK
' ) https://m.edsoo.ru/7f41a636
rpynmbl. Cepa u e€ coennHeHus
OO1as XxapakTepucTuKa
23 XUMHYECKHUX dJIeMEHTOB VA- 7 1 bu6mmoreka [JOK
' rpymnmnsl. A30T, pocdop 1 ux https://m.edsoo.ru/7f41a636
COCTMHCHUS



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

OOm1ast xapakTepuCTUKA
XUMHYECKUX 21eMeHTOB IVA-

bu6mmoreka [{OK

2.4 8
rpynnsl. YTIepoa U KpEMHUH U https://m.edsoo.ru/7f41a636
HUX COEINHEHNS
Hroro mno pazgeny 25
Pazgen 3. Mera/iibl M X COeIMHEHUS
. bubnuotexa [JOK
3.1 00 4
HIHME CBONCTBA METAILIOB https://m.edsoo0.ru/7f41a636
30 Baxneiimme MeTamisl B X 16 bu6mmoreka [{OK
' COCTMHEHUS https://m.edsoo.ru/7f41a636
Hroro mno pazaeny 20
Pa3znen 4. XuMus u oKpy:Kamomas cpeaa
41 BeniectBa u matepuanbl B dKU3HU 3 bu6mmoreka [JOK
' qeoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa LOK
p p https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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