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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHUEMIMHU MPEenoaaBaHusl yaeOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpelielieHne €ero Mo KiaccaM W CTPYKTypUpOBaHUE TIO
paszgenaM M TeMaM MPOrpaMMbl MO XWMHH, OMNPEIEISIET KOJIUYECTBEHHBbIE U

KaueCTBEHHBIE XapaKTEPUCTUKHU COZIEp/KaHMUS, PEKOMEHyEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM y4eOHOro Ipoiiecca, BO3PACTHBIX

OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIEeSITeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
IEJIOCTHOTO B3TJIsA/Ia HA €IWHCTBO IPUPOJIBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coAep:kaHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEICTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

—IpeiCTaBIeHud 00 DJIEKTPOJUTUYECKON JHUCCOIMAIlMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3ydeHune XMMHHU MOPOUCXOAUT C MNPHUBJICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKU KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHWA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TpaBWJI Oe30MacHOro oOpanieHus ¢ BEUIECTBAaMU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HaHMS, (GOPMHUPYIOINIUM MOTHBALMIO U PA3BUTHE CHOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESTCILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TPH PEIIEHUU MpoOJeM B TOBCEIHEBHOW XKU3HU U
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEACHHBIX JMJI HM3YyYEHUS XUMHUU Ha YpOBHE
OCHOBHOTI'0 00111€eTO 00pa3oBaHusi, cocTaBisieT 136 4acos:

B 8 kJacce — 68 yacoB (2 yaca B HEJENIO),

B 9 kiacce — 68 gacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HHU YEJIOBEKA. XHMMUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE OdJIeMEHThl. CHMBOJBI XUMUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJEKYJIsIpHasi Macca. MaccoBast JOJIsI XUMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHS. XUMHUUYECKash peakius U e€ MpUu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTopHbIM 00OpPYIOBAHUEM, U3YYEHHUE M OMHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCIOTOW) SIBIICHUH, HaOJI0ICHUE H
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM cos meau (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenne kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroiabp W METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknarypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydenre ocHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBHS BO3HHKHOBEHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAIOB), HAOMIOACHHE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibleM) (BO3MOXHO  KCIOJIb30BAaHHWE BUJEOMATEpPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajllaMH, pPEeakUuid HEeUTpaau3aluu, I0Jy4YeHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DuU3nUEeCKUil CMBICT TOPSIKOBOTO HOMEpPAa, HOMEPOB TNEepUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoauueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX J1eMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHUYECKOW CBSI3U. THIBI KPUCTAJIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCSA K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETIEHEH OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loraTue o xumuueckoMm paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1a0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPOIPOBOJTHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocanaka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiicTBUE € MeETAJJIaMH, HEMETaulaMH, WIeJIoYaMu). XJIOPOBOIOPOL.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKre cBoMcTBa. OKCHIBI CEpPbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCA0ThI. COJIM CEPHOM KUCIIOThI, KAYECTBEHHASI PEAKLIHs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX pU3NYECKHE U XUMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEpaIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUE U XUMUIECKHIE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKallMK, pPACIPOCTPAHEHHE B TMpPUPOJAE, (PHU3NYECKHEe U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIMMaTa, I[MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OE€H3MH), WX POJb B OBITY U MPOMBIIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenne. CoenawHEeHHMs] KpeMmHHS B Tpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NUECKUEe W XUMUUYECKHUE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIOICHUE TIpoliecca OOyTIMBaHUS caxapa Moja JACHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M HUX COSAUHEHUNM (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, cCOOMpaHue, paclio3HaBaHWE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHNEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHre MeTamioB. Merajnueckas CBSI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTalib, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIBI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3nUeCcKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxOXJeHHUE B Ipupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA Xkee3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOCHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXKHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UcCeoBaHNEe aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB MU XMMHUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKJIO, CIIaBbl METAJIOB, TIOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

®dusnka: maTepusi, aToM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBbI

JINMUHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PpEe3yJabTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTHUTAIOTCS B XOA¢ OOyYCHHUS XUMHUHU B E€IUHCTBE Y4eOHOU W
BOCIIUTATEIIbHON JICSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMM
COIIMOKYJILTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMHM IICHHOCTSIMHU, IPHHATBIMH B
oOIIecTBe MpaBWIaMH M HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAaHMS, CAMOPA3BUTHS U COLMATU3AIMH 00yUYatOIIUXC .

JIn4HOCTHBIC  pE3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromIUXCs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OpPHEHTAIUA U
pacHIipeHne OnbITa JACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA .

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
U HAYYHOMY HACJICIAWI0, TIOHMMAaHUS 3HAYCHUS XUMHUYSCKOW HAyKH B IKHU3HHU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JOCTOBEPHOW MHGPOpPMAIHMEH O
MEePEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPONCTBE MUpa U 0OIIECTBa;

2) TPaKAAHCKOT0 BOCIIUTAHUA:

MPEACTaBICHUS O COIMAIBHBIX HOpPMax M IpaBUIaX MEKINYHOCTHBIX
OTHOIIICHWHA B KOJIJICKTHBE, KOMMYHHKATHUBHOW KOMIICTCHTHOCTH B OOIIIECTBEHHO



MOJIE3HOW,  YYEOHO-UCCIIEN0BATENbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW MESITEIHHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, [O3HABATENIbHBIX 3a7a4, BBIMOJIHEHUU XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOU JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEACHHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUU
HPABCTBEHHBIX Y TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE MU XMMHYECKOW pEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKW W COCTABISIONINE
OCHOBY JIJIsl TIOHMMAaHHS CYIIHOCTA HAay4YHOW KapTHUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOJHON CPeIoH, O POJIU XMMHUU B O3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAMIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOJIUMBIC IJii OOBSCHEHHUS HaOII0JaeMbIX IPOIIECCOB U SIBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIPABOYHOM
JUTEpPaTypor, JOCTYIIHBIMA TEXHUYECKUMHU CPEJACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHUIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0OOpa3oBaHWIO, IMPOEKTHOW H  HUCCIEIOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJIICHHOCTH M yYPOBHsS OOy4YeHUS B
JIaJIbHEUIIIEM;;

4) popMHupOBaHHUS KYJIbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3HAHHWE ITOCIICACTBUU U
HETPUSATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KyPCHHS),
HEOOXOIMMOCTH COOJIOJCHUS TPaBWI OE30MaCHOCTH TMPH  OOpaIeHUU C
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3Y4YEHUIO Mpodecchii U Tpyaa pa3IudHOTO poa,
YBAKEHUE K TPYAy M pPe3yJbTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHUCJIE HaA
OCHOBE NPUMEHEHHS] NPEIAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUIYAIbHON TPAEKTOPUH MPOJODKEHHS 00pa3oBaHus ¢ YIETOM JTHUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIEIHOM Mpo(ecCHOHaNBHON AEATEIBHOCTH M Pa3BUTU HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITHPOBATHLCS B MPOPECCHOHAIBHON CPelie;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



HKOJIOTHYECKU LEJIeCO00pa3HOEe OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyILECTBOBAHMS, IOHMMAaHUE LIEHHOCTH 3J0pOBOrO U
O0e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3MYECKOMY U TCUXMYECKOMY 3/J0POBBIO, OCO3HAHHME IEHHOCTH COOJIOJAEHUS
npaBu 0€30MaCHOTO MOBEJEHUS MPHU paboTe ¢ BEIIECTBAMHU, & TAKXKE B CUTyalUsX,
YTPOKAIOIINX 3J0POBbIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTHU TPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYEHUH XUMUH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH NMPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHHsS TJ00aJbHOrO  XapakrTepa
HKOJIOTMYECKUX MPOOJEM M MyTe UX peuieHus MOCPEACTBOM METOJO0B XHUMHH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pPE3YJIbTATOB BBIJACISIOT 3HAUYUMBIE IS
dbopMupOBaHUST MHUPOBO33pEHHUs OOIIEHAy4YHblE TMOHATHUA (3aKOH, TEOpus,
NPUHIINI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
Hay4YHON KapTHHE MHUpa, U YHUBEpCcajbHble yUeOHbIE NEHCTBUS (I103HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJISATUBHBIE), KOTOpbIE 0O€cIeuuBaloT (popMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOMN
TESATENBHOCTH.

ITo3HaBaTe/IbHbIC YHHBEpPCAJbHbIE Y4eOHbIE JeiICTBUS

ba3oBrblie 1oruyeckue 1efMcTBUA:

YMEHMS HCIIOJIB30BaTh NPUEMBI JIOTUYECKOIO MBIIUIEHUS IPH OCBOCHHUU
3HAHMM: PACKPBIBATH CMBICI XUMHYECKHUX IOHATUH (BBIACIATH MX XapaKTEpHBIE
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBA3b C JPYIMMH IOHSATUSMH), MCIOJIb30BAThH
MOHATHUS 711 0OBSICHEHHUS OTACNBHBIX (DAKTOB U sIBJIEHUI, BEIOWPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(UKALMKM XUMUYECKUX BEIIECTB M XUMHUYECKHUX pEeakiui,
YCTaHaBIUBaTh MPUUYMHHO-CJIEJCTBEHHbIE CBSI3U MEXAY OOBEKTaMM H3Yy4YECHHUS,
CTPOUTH JIOTUYECKHUE PacCykICHUs (MHIYKTHBHBIE, 1€IyKTUBHbIE, [10 AHAJIOTUN),
JIeJIaTh BBIBOJBI U 3AKITFOUECHMUS;

YMEHHE TMPUMEHATh B NPOLECCE IMO3HAHUSA TNOHATHS (IPEIMETHBIE M
METaIpeIMETHBIE), CHMBOJIIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XMMHUH MOJEIbHBIE MPEICTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4Yeckas ¢Gopmylia U YypaBHEHHUE
XUMHYECKOW peaKklUu — MNPU PELIEHUH Y4eOHO-IT03HABATENIbHbBIX 337a4, C YYETOM
3TUX MOJEJBHBIX MPEICTABICHUN BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUH,



BBISIBJISITh ~ OOILIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTUBOPEUHS B U3yUaeMbIX ITPOIIecCax U sIBICHUSX.

Bba3oBble ncciaenoBare/ibCKue 1eiicTBUS:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a Takke B KadeCTBE OCHOBBI JJIsi (DOPMUpPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CY)XKICHUH;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE Ha0IoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (PopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpojieraHHoMi pabdore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpaATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIUIO
pa3IUUHBIX BUJOB U (OPM TPEACTABICHUS, MOTy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJACP)KAaHHS, CIPaBOYHBIC
nocobust, pecypchl MHTepHETa), KPUTUYECKH OILICHHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHUE MPUMEHSTh Pa3IMYHbICE METOJBl M 3aMpPOChl MPH TOWCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX MJIS BBITIOJHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33/1a4 ONPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCTOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAaHUS PA3IUUYHBIX TIOMCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMY TpejcTaBiieHus nHOpMaIuu u
WUIIOCTPUPOBATh PEIIAEMbIE 3a/aud  HECIOXHBIMU CXEMaMH, JHUarpaMMamu,
npyrumMu popmamu rpaduku U ©X KOMOMHAIIUSMU;

yMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Tpolecce y4eOHOU W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MHMOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSTHHE OKPYXKAOIIEH IMPUPOIHOU
Cpepbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNpPOCH (B XojAe nuanora W (WiIM) JUCKYCCHH) TIO
CyIIECTBY  OOCyXmaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  I[O3HABAaTEJIbHOM
NEATeIbHOCTH B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JelilaThb MPEe3eHTalUI0
pPE3YyJIbTATOB BBHIMOJIHEHUS XUMHYECKOTO SKCIEpUMEHTa (Ja0OpaTOpHOTO OIbITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUS Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM U HCCIENOBATEIIbCKOW  JIEATENIbHOCTH  NPU  PEIICHUU



BO3HHUKAIONIUX MpoOJieM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS

no3unuii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS

COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa

BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryasiTuBHbIE YyHUBepcaJbHbIe y4eOHbIE JeHCTBUSA:

YMEHHE CaMOCTOSITEJIBHO OMNPEAEATh LEIU NESITEIbHOCTH, IJIAHHPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
MO3HABATEJILHBIX 3a7a4, CAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM NPU BBINIOJHEHUM 3aJaHUUA C YYETOM
MOJIYYEHUs HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIIEHUBATh COOTBETCTBHUE IMOJYYEHHOrO pE3yJbTaTa 3asBICHHOW €U, YMEHUE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, MIPE/IJIaracMble B YCIOBUU 3aJJaHU.

NNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yJAbTATOB IO OCBOCHHUIO 0053aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoi,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NeHCTBHM, crenudpuyueckue s MpeaMeTHOM obnactu  «XuMHUs», BHUIbI
NEATENIbHOCTA 10  TOJIYyYEHUIO HOBOI'O  3HAHHUs, €ro  HWHTEpIpPETaluu,
IpeoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy o6ydenus B 8 kiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e pPacKpbIBaTb CMBIC]I OCHOBHBIX XUMHUUYECKHX [IOHSATHM: aTOM, MOJIEKYJIA,
XUMHYECKHM JJIEMEHT, IIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOOHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas
7071 XUMHYECKOTO DJIEMEHTAa B COCJAMHEHHHM, MOJSIPHBIA OOBEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIICHUS,
XAMHUYECKasi peakius, KIacCuPUKalus peakuii: peakiuu COCIUHCHHUS,
peaKkiuu pa3loKEHHs, PEaKIUu 3aMEIIeHUs, peakuuu OOMEeHa, 3K30- U
SHAOTEPMHUYECKUE PEaKIUU, TEeMIoBOM dJPGEeKT peakiuu, sApOo aToMma,
AJNIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOWTalb, PaJAUYyC aToMa, XUMUYecKas
CBsI3b, IOJISIPHAS M HEIOJISIPHAS] KOBAJICHTHAS CBS3b, MOHHAS CBS3b, HOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JOJs BellecTBa (MPOLEHTHAs KOHLIEHTpAalUs) B
pacTBope;

e WJUIIOCTPUPOBATH B3aHUMOCBA3b OCHOBHBIX XMMHUYECKHX IMOHATUNA U HMPUMEHSTH
3TU MOHSTUS MPHU OMMCAHUU BEIIECTB U UX NIPEBPAILICHUN;

e HCHOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUSI (POPMYJ BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;



OTIpPENENATh BAJICHTHOCTH ATOMOB DJJIEMEHTOB B OHMHAPHBIX COCIMHECHMSX,
CTETICHb OKHCJICHUS JJIEMEHTOB B OMHAPHBIX COCTUHEHHSX, MPUHAIIC)KHOCTh
BEUIECTB K ONpeAeiI€HHOMY KJacCy COEQUHEHUuH 1o (opmyaaM, BHJ
XUMHUYECKOH CBSI3U (KOBaJICHTHAs! M MOHHAS) B HEOPTaHHMUECKUX COCAMHEHUSAX;
packpbiBaTh cMmbica  [lepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TIEPUOAMYECKON 3aBUCHMOCTH  CBOWCTB
XUMHAYECKUX DJEMEHTOB OT HX TojoxeHus B Ilepuoamueckoil cucreme,
3aKOHOB COXpaHEHUS MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YY€HHUS, 3aKOHa ABOTaApO;

OIKCHIBATh M XapaKTepu3oBaTh TabmuuHyto Gopmy [leproamueckoil cucTeMsl
XUMHAYECKUX DJEMEHTOB: pa3indaTh MOHITHA «TJaBHas mnoiarpynma (A-
rpynna)» u «nodoynas noarpynna (b-rpynmna)», manbsie 1 60JbIINE EPUODI,
COOTHOCUTH 0003HAYeHWsI, KOTOpble uMMeroTcs B Tabmuie «llepuomnueckas
cucremMa xmMmuueckux dnemeHtoB J[. WM. MeHgeneeBay C UYUCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB | 3apsijl
anpa, oOlllee YUCIO HJIEKTPOHOB M pachlpefereHre HX IO 3JIEKTPOHHBIM
CJI0SIM);

KJIacCHQUIIMPOBATh XWMHUYECKHUE JIIEMEHTBHI, HEOPTaHMYECKHE BEIIECTBA,
XUMHYECKUE peakiuu (M0 YHMCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH
BEIIIECTB, MO TEIJIOBOMY 3 (PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIHME XUMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOJTBEPKAasl OMUCAHUE MpPUMEpPaMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHMS XUMHUUYECKHUX MPEBPAIICHUA B Pa3InYHbIX
YCIOBUSX;

BBIUUCTISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0 M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOI'0 3JIeMEHTa 10 (hopMyIie COeAMHEHNUS, MaCCOBYIO
JIOJIIO BEILECTBA B PacTBOPE, MIPOBOAUTH PACUYETHI MO YPABHEHHUIO XUMHUUECKON
peakuuu;

PUMEHSITh OCHOBHBIE OMNEPAIMH MBICIUTEIBHON NEITeIbHOCTH — aHAIHU3 |
CHHTE3, CpaBHCHHE, OOOOIIEHHE, CHUCTEeMaTHU3aIMI0, KIAaCCH(PHUKAIUIO,
BBISIBJICHUE TIPUYMHHO--CIEACTBEHHBIX CBS3€H — I W3YYCHHUS CBOWCTB
BEIIECTB M XUMUYECKUX PEAKIU, ECTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHUS —
HaOIOZIeHHe, W3MEpEeHue, MOJCINPOBaHUE, OSKCIEPUMEHT (pealbHBI U
MBICJICHHBIH );

CJIeIOBaTh TPABWJIAM IOJIb30BAHUS XUMHYECKOW TMOCYI0N M 1ab0paTopHBIM
o0Opy/lOBaHMEM, a TaKXke IMpaBWwiaM oOOpalleHus C BEUIeCTBAMU B
COOTBETCTBHH C WHCTPYKIUSAMU TIO BBIITOJTHEHUIO JTA0OPATOPHBIX XUMHUECKHUX



OMBITOB MO MOJYYEHUIO U COOMpPAaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOJA U
KHCJIOPO/ia), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOW MacCOBOM mojei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH M MPOBOAWTH  XUMHUUYECKUE
HKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB IIEJIIOYEH U KUCIOT C MOMOILBIO
UHAUKATOPOB (JIakmMyc, peHonTaaent, METUIOPaHXK U IPYTHUE).

K xonny oOyuenus B 9 kiacce nmpeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PacCKpbhIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHSITHH: XUMUYECKHUI SJIEMEHT,
aToOM, MOJIEKYyJia, MOH, KATUOH, aHUOH, MPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas
peakiusi, XUMHUYeCKasi CBsI3b, TEIJIOBOM 3(P(DEKT peakiuu, MOJib, MOJSPHBIMI
00bEM, pacTBOp, DOJICKTPOJMTHI, HEIICKTPOJUTHI,  DJICKTPOJIUTHUECKAS
JUCCOIMAIINSI, pEaKIMd HOHHOr0 OOMEHa, KaTajau3aTtop, XUMHUYECKOe
paBHOBecue, OOpaTUMble U HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIUHU, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTAHOBJIGHHE,  aUIOTponusi,  aM(pOTepHOCTb,  XHMHYECKas  CBS3b
(koBajJIeHTHAs, WOHHAs, METa/UIMUecKas), KpUCTAUIMYecKas peréTka,
KOppO3UsI METAJIJIOB, CIUIABBI, CKOPOCTh XMMHMYECKOW peakiuu, MpeaeibHO
nonyctuMas konuenTpanusa [/IK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSIThH
AT MOHSTHUSA MPU OMUCAHUU BEIIECTB U UX MIPEBPAILCHUN;

UCITOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJIEHUS (POPMYI BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

ONpeAeysaTh BaJCHTHOCTh U CTEIEHb OKHMCJICHUS XUMHUUYECKUX DJIEMEHTOB B
COCIMHECHUSAX  Pa3JIMYHOTO  COCTaBa, MPHUHAJICIKHOCTh  BEIIECTB K
OTIpeIeIEHHOMY KJIacCy COEAMHEHUM 1Mo (opMysiaMm, BUJ XUMHUYECKOW CBS3HU
(koBaJIcHTHAs, MOHHAs, METAJJINYECKas) B HEOPTraHMYECKUX COCTUHECHUAX,
3apsii MOHA IO XUMHUYECKOH (popMyJie, XxapakTep Cpelbl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCTUHEHUN, TUN KPUCTAJUIMYECKOW PEHIETKU KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[I. WM. MengeneeBa w
JEMOHCTPUPOBaTh €ro TIOHMMAHHME: OMNHUChIBaTh M  XapaKTEPU30BaTh
Tabmmuayro  Gopmy Ilepuoamdeckoli cHUCTEMBI XHMHUYCCKHUX DJIEMCHTOB:
pasnmuyaTh TOHATHS «rJIaBHas mnoarpynmna (A-Tpymma)y H - «IMo0O0YHAs
noarpynna (b-rpynma)», Manele W OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUSA, KOTOPhIE MMEIOTCS B MEPHOJWYSCKOM TaOJHIEC, C YHUCIOBBIMHU
XapaKTEePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUUYECKUX JIEMEHTOB (COCTaB M 3apsij
sapa, OO0Iee YHUCI0 DJICKTPOHOB M pacHpeiesieHHe HX I0 JJICKTPOHHBIM
CJI05IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBONCTB AJIEMEHTOB



U UX COCJUHEHUN B TMpejenax MalbIX MEPUOJOB U TJIABHBIX MOATPYHH C
y4E€ETOM CTPOCHHUS UX aTOMOB;

KJIacCUUIIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHMYeCKHUe BEIIECTBa,
XUMUYECKHE peakiuu (M0 YHCIy W COCTaBy Y4YacTBYIOUIMX B peaKIuu
BEIIECTB, IO TEIIOBOMY A(QEeKTy, MO H3MEHEHHUIO CTENEeHEH OKHUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOHME U cHenupUUecKkue XUMHUYECKUE
CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPK/Aasl ONMKCAaHUE TpUMEpaMu
MOJICKYJSIDHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XUMHUYECKHX
pEeaKLnii;

COCTaBJISITh YPABHEHUS DJICKTPOJUTUUECKON TUCCOIUAIIMK KUCIIOT, IMIeJI04Yei U
COJICH, TIOJIHBIE M COKpalIHHBIE ypaBHEHUSI pPEaKIMii HOHHOTO OOMEHa,
ypaBHEHUS PEAKIMiA, MOATBEPKAAIONINX CYIIECTBOBAHNE T€HETHUECKON CBSI3U
MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIUil
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAaHHWS XUMHYECKUX TIPEBpaIllcHUH B  Pa3IUUHBIX
YCIOBUSX;

BBIUUCIISATh OTHOCHUTENbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (OpMyJie COETMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKOM
peakuuu;

coOmroaTh TMpaBuja TMOJB30BAaHUS XUMHUYECKON TOCYIoM M J1abopaTopHBIM
0o0opyZ0BaHUEM, a TAK)KE MpaBUiIa OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKUHUSAMH IO BBIMOJHEHUIO JaOOPATOPHBIX XMUMHUYECKUX OMBITOB IO
MOJIYYCHHUIO M COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO
rasa);

IPOBOJIUTh PEAKIUHU, MOATBEPKIAIONINE KAUYECTBEHHBIN COCTAaB Pa3TUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM NYTEM XJIOpUI-, OpPOMHI-, HWOAMI-,
kapOoHat-, ¢docdar-, cuaukar-, cyabdar-, THAPOKCUI-HUOHBI, KATHOHBI
aMMOHHSI W HOHBl HW3YYEHHBIX METAIJIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE ONEpPAlMd MBICIUTEIBLHON AESTEIbHOCTH — aHalU3 U
CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTHU3allUI0, BBISBICHHE NPUUYUHHO-
CIEACTBEHHBIX CBA3€W — [JIl M3YUYEHHsS] CBOWCTB BEIIECTB M XUMHUUYECKUX
peakiuii, €eCTECTBEHHO-HAy4YHbIE METOJbl T[O3HaHUSA — HaOIIOJEHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, FIKCIIEPUMEHT (PeabHbIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTBo 4acon
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (L (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 9 bubnuotexa [JOK
' MIPAKTHYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ): ]
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
' peaKnuu https://m.edso0.ru/7f41837¢c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopaopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro mno pazneny 30

Pasnea 3. Ilepuoauyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesneesa. CTpoeHue aToMOB.

Xumnueckasi cBsi3b. OKHCIHTEILHO-BO

CCTAHOBHUTEJIbHbIC PEAKIIUU

3.1

[Iepronnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41837c
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XUMUYECKuX deMeHToB 1. Y.
Memnpene-eBa. CTpoeHue aroma

XUMHYECKaAsA CBA3b.

32 OricTebHo- 8 ]r?tlfrfsﬂll;[g:;;? r(3/I§f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubanorexa IHIOK
Hroro mo pasyeity 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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