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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xumuu Aa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH IpeaMeTa s
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOKHOCTEW  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEILCKUX YMEHHM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEeuMBAIOTCSA CIEIU(PUKON
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNH XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUNA O XUMHYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX Aol MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Knacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TP H3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIni, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HauYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmMupoBaHHE WHTECILIEKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM IO3HABATENBHOM JEATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yciaoBHil, CIOCOOCTBYIOLIMX MPUOOPETEHUIO 00YUaOIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHC]I€ YMEHUM OOBSACHITH U OIICHUBATH SIBJICHUSA
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUHu Tpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHue y OOydYalOIIMXCA TyMAaHUCTHYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1[€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHWIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JaIbHEHIIEro
oOy4eHus.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DU3MUECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U cioXKHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKINi (COeTMHEHUS, PA3JI0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUjIaMu paboThl B JIaOOpaTOpUH U
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
¢bu3nyecknux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJEHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE XkKene3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApYBAaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJIECHWE W  ONHWCaHUuE  pe3yJbTaTOB  TMPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUeCKue M XHUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl



MOJIYYCHHUST KUCIopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO (D deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacpilieHHbIE M HEHACBIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE COAECPKAHUS KUCIOPOAa B BO3AYyX€, MOJYYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmo)kapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCaHWE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUE, paACIIO3HABaHHE W H3YyUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpHAJIOB),



UCCJIEIOBaHNE O0pa3loB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
n3ydeHue B3aumojiercTBUa okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaIaMH, pPEaKIuid HeUTpaau3alyu, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaJIa JAPYTHM W3 PACTBOPA COJIH, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PEaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPhIe 00pa3yroT aM(bOTEPHBIC OKCHIBI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas W JIMHHONEpPUOAHAS  (OPMBI
[Tepuomuueckoit cucrembl xumuueckux 3neMeHToB [. M. MenneneeBa. [leprobl
u rpymnbl. PU3NYECKUH CMBICT TOPAJAKOBOTO HOMEpAa, HOMEpPOB IlepHoAa |
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onektponsl. CtpoeHne
AIEKTPOHHBIX  000JIOYeK aToMOB TepBBIX 20 XHMHYECKHX  DJICMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajdyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BuUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Tporieccrl OKUCIICHUSI U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuu 3IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmuoie céazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAaeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuuecknii 3axoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kalus, Kajlblud M HX
COCMHCHUN B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMUYECKOW PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxanys XuMUYECKUX PeaKIuid MO pa3Iu4YHbIM MpU3HaKaM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumMuyeckoil peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON  pEaKIuHu. CocraBiiecHME  ypaBHEHHI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHBIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMM KPHUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JIEUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMHu pa3yIoKEHHs, COEIUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOILIBI0 KA4YECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMEeTaUIaMy, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHass KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHHE, NMpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenu(puieckue). XHWMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMenenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U  CHenupuIecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMu4deckoe 3arpsi3sHeHUe OKPYKaroIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJM0EMOB). docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOE, (U3UUECKUE U XHUMHYECKHUE
cBoiicTtBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
dbu3nueckue W XUMUYECKHE CBOMICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, O€NKaX, yriieBoJax — U X
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHeline cTpouTeNIbHblE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITMN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4€HUE XHMHYECKHX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUHl, MOITyYEHHE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YeHUE MoJIeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, rpaduta, ¢yiepeHa, O3HAKOMJIICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaIUIbl U UX COCIMHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJJIMYECKasi ~ KPUCTA/UIMYECKass  PeII€TKa.  DJIEKTPOXUMHUYECKUU  pAll
HaMnpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mme
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
crocoObl 3anuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBITINICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUIAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMHYECKHE CBOMCTBA MAarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XMMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUJIPOKCHU]IA
aJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuoauueckoii cucremMe XMMUUECKUX 3J1€MEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCJIEJIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajblWs, aTlOMUHUSA, I[TUHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HaTpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj/1au Mo TeMe «BakHelue
METAaJIJIbl U X COCMHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinp npu
XAMHYECKUX 05KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu



Peanuzammsi MeXIpeaMETHBIX CBSI3€M MPW HM3yYEeHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BELIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas]
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbI€, TOILIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATBIMU B
oOIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUSAX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHUE W TIOCTYNKM CBOMX TOBApUIICH C MO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY [IJIl IOHUMAaHUsI CYIIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOAUMBIE ISl OOBACHEHUS HAOJIOMAEMBIX IMPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME IICHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUHA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuUi OE30MACHOCTH TpU  OOpaIllleHHuH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Tpodecchii U TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pPE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE IPUMEHEHUs IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHMMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHNs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWM: PacKpbIBaTh CMBICI XMMHUYECKHX MOHATUHA (BBIACIATH UX XapaKTEpHbIE
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHHUS OTJIEIBHBIX (J)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHYECCKUX PEAKIIHA,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peaklny — MNpU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKN U3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIlMd W TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbI M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCMHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3a/laud  HECIIOKHBIMUA CXEMaMH, JHarpaMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAOIIEH NPUPOIHON
CpEBbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  pe3yibTaTbl  IIO3HABATEJIBHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1€, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM ¢eaepalbHOl padodeil MporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, HK30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(MporeHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJIeHHUS (HOpMYJT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akonHa J[I. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJBINIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUICCKIX PEAKITHIA,

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHUCTeMaTH3allrI0, KJIACCHU(PUKAIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJFOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIoBaTh  NpaBWJaM  TMOJb30BAaHUA  XUMHUYECKOM  MOCynol |
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xonIy oOyueHus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKasi peaKlMsi, XUMUYeCKasi CBsI3b, TEIUIOBOM 3(deKT
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE M  BOCCTAHOBJICHHUE,
ajutotTponusi, aMm(pOTepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKass pemniéTka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuu, MpeAeabHO JOIMyCcTUMas
xoHuenTpaus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TIIOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX Pa3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaM, BHUI XUMHUYECKON
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHMMAHHUE: OIKCHIBATh U XapaKTepHU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
pa3nuyaTth TOHATHS «rjaBHas moiarpynmna (A-Tpymnma)» H «ImoOodYHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenieieHie HMX TI0 JJIGKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHECHUMN B
npezenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB,;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XMMHUYECKUE peakiuM (10 YMCIAy M COCTAaBy YYAaCTBYIOIIUMX B pEaKIuu
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHCHHIO CTEIICHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUYECKUE XUMHYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJITBEPXKIAas OIKMCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUUYECKON JHUCCOIMALMM  KHUCIOT,
LIEJI0YEN U COJIE, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (opmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coOMroaTh  MpaBWa  MOJB30BAHUS  XUMHUYECKOW  TOCYAOH |
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBIITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kKapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHMS U 5 2 bubmnoreka IIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubnnoreka IIOK

' peakuuu https://m.eds00.ru/7f41837c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnmnorexka HOK

' U COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 bubmmoteka [JOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bu6nuoreka [IOK
Hroro no pasnexy 15 https://m.edsogru/7f41837c
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne /it P Kontpoannble IIpakruueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa [IOK
' PYTHEL L-ep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubnmorera LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 nomoreka 1

erMHI/Iﬁ U UX COCIUHCHUS

https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
. bubnnorexa [JOK
31 Obmpe croficTsa MeTaIIoR 4 https://m.edso0.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxkneinive MeTayuibl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 B MaTEePHUAJIbI B )KU3HU YEI0BEKA 3 bubmorexa HOK
' ctectsa f p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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