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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHMS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUsI, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHoBe (eaepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIMY MPENOaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma 1mo Xxumuu Ja€T TpEACTaBICHHE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
NpeayCMaTPUBAET pACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHHE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEACISET KOJWYECTBEHHBIE U
Kaue€CTBEHHbIC XapaKTePUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XHUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4YeHHs] XMMHUHU HA YPOBHE LieJiel U3y4deHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIYKUT OCHOBOM Juisi (OPMHPOBAHUS MHMPOBO33PEHHUS
oOydaromierocsi, ero MpeJCcTaBlICHUl O MaTepuaIbHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUpYEMble XUMHUEU MPEICTaBICHUS O B3aWMOIPEBPAILECHUIX
SHEPTrUrd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOjieM YCTOWYMBOTO PAa3BUTHUS UYEJIOBEUYECTBA — CBHIPHEBOM, SHEPrETUUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3paBOOXPAHCHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaM3allid  BO3MOMKHOCTEW IS  CaMOpa3BUTHUA |
dbopMupoBaHUs KyJIbTYPhl JUIHOCTH, €€ 00IIeH 1 (yHKIIMOHATBHON I'PAMOTHOCTH,

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB WX CaMOCTOSITEIBHOW  y4eOHOW JIESITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MVIS1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SBISIETCS OTBETCTBECHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HbIM 3HAHUSIM, K TIPUPO/JIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero 0Opa30oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxonaa Kk e€ usyudeHuto. Cojep’kaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XUMUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMbI IIOHATHI O XUMHUYECKOU
peakiuu. OO0 OSTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHUS 3HAHMI HAa OCHOBE TEOPETHUECKHX MpPEICTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBiIeHUN 00 DIIEKTPONUTHYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITONHAS (QYHKIUU OOBSICHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJYUYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO U
MeToJaM TNO3HaHMs B Hayke. M3yyeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKPYXKaIOMUNA MHPY,
«buonorus. 57 knacce» u «PuU3UKa. 7 KIacey.

[Ipy wW3ydeHMn XUMHH TPOUCXOAWT (HOPMHUPOBAHHE 3HAHUH OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHUPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYCCKHUX TMOJO0KEHUM,
JOCTYMHBIX O0O0OIIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKu, B



NpUOOIIEHMM K HAyYHbIM METOJaM [O3HAHMS MpPU H3YYEHUU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATENbHOM M Yy4eOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (opmMupoBaHHE MHTEJJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEeHMs] Ha CHCTEMAaTH4YeCKoe MpHOOIIeHHE
oOydJarommxcs K CaMOCTOSTEIbHOW MO3HABATEIbHON IesATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBHiA, CIOCOOCTBYIONINX MPUOOPETEHUIO 00YyYarOIIMMUCS
OMbITAa PAa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), UMEIOLIMX YHHUBEPCATbHOE 3HAYEHHUE IS
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (¢opmupoBaHue oOmEed (YHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM UHUCJI€ YMEHUH OOBICHATH U OLEHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJb3Yys 3HAHUS U OIBIT, MOJIYYEHHbIE NPU H3Y4YEHUHU
XHUMUH, TPUMEHATh HUX IpH pEIIeHHH NpoOJieM B MOBCEIHEBHOM JXKU3HU U
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHue y O0O0y4arOIIMXCS TyMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BbIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOo(UiIs U HANpaBIEHHOCTU AajbHEHIIEro
o0yJeHUsI.

OOmiee 4WcIO 4YacoB, OTBEACHHBIX JMJIA H3YYEHUS XHMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisaeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. Pu3nMyecKHe CBONCTBA BEIIECTB. ATPETraTHOE COCTOSTHUE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMece.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCTh aTOMOB XHUMHUYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAs aToMHas Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmyniam
XUMUYECKUX COSTUHCHUM.

dusznyecKkue U XUMHUUYECKHE SBJICHUS. XUMHUECKas peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BelIeCTB. XUMUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNIOH, MpaBuiiaMyd paboThl B JabOpaToOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
GU3MYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHUE
¢usznuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, PAaCTUpAaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlUs BOJAbI) U XUMHYECKHX (FOPEHHE CBEYHU, MPOKAIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MAarHuTa, (GUILTpOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEJACHNUE OUYNCTKHA TTOBAPEHHOMN
COJIM, HAOIIOJEHWE W  ONHCAHUE  PEe3yJbTaTOB  NPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilniue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxokaeHue Kuciopoja B MNpUpoAE, (PU3HUECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopoga. CrocoObl



MOJIyYeHHs] KUcCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoll >PQGeKT XUMHUYECKOH peaKuuu, TEPMOXUMHYECKHE YpaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT M mpoctoe BewmecTtBo. Haxoxkaenue Bomopoaa B
npupojsie, Gu3UUeckue W XMMHYECKHME CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceblllieHHBIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumueckux coeauHennit. Oxcuanl. Knaccudukamms
OKCHJOB:  coyieoOpa3syromnie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBbIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PU3MYECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMCTBa KuUCHOT. Psan aktuBHoct MertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsI3b MEXKIY KJIAaCCAMH HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOpOaa, HaOIOIECHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoOJia (rOopeHue), B3aumojeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aMMOJAECHCTBUE BOJABI C METAIIaMHU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BAaHUE BHUIECOMATEPHUAIIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKUW MHJIMKATOPOB B PACTBOpaxX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJUlaMHu, PEaKUUW HEeUTpaau3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHCHHWE OJHOTO METaljla APYTMM U3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3ajlad 1o TeMe «BaxHelmue Kiacchl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAIUN XUMUYECKUX 3yieMeHTOB. [lonsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuojgnas u  JJiMHHOMNEepUoAHas  (HOpMbI
[Tepunonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUM CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSl pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHngeneeB — y4€HbIM H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus. OKHCIUTENbHO--BOCCTAHOBHUTENIBHBIE  PEAKIUU.
[Iporuiecchl OkuceHUs: U BocCTaHOBIEHU. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METANIOB W HEMETAJJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemnule ceéazu



Peanuzamus MexXnpeaMeTHbIX CBSI3€M NpPU M3YyYEHUHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSATHSI: HAyYHBIM (pakT, TUIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepus, aroMm, 3IJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ,
U30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKHUM 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpandbl, TOpPHbIE MOPOJBHI,
MOJIE3HBIE MCKOMAaeMbl€, TOILIMBO, BOJITHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 31EMEHTOB /JI.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kalus, KaablUusi MU UX
COEMHEHUII B COOTBETCTBHUM C TMOJIOKEHUEM 3JJIeMEHTOB B I[lepmoamueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJBI XUMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TeIioBOMY 3¢ (deKTy, Mo
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpPaBHEHUSL.

[lonsiTue o ckopoctu xumuuecko peakiuu. lloHsTne 00 0OpaTHUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XMUMHUUYECKOM pPEAKIUM W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust DIEKTPOIUTHYECKON JUCCOUMALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMUA BEIIECTB C PA3IUYHBIMH BHUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusi MpOTEKaHUSI peakluii MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBOICTBAa KHUCIOT,
OCHOBaHMA U cOJeil B CBeT€ MPEJICTAaBICHUH 00 BIEKTPOJUTUYECKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPONPOBOIHOCTHU
pacTBOpPOB BEILECTB, MPOLECCAa UCCOLMALUMU KHUCIOT, IIEJIOYEed U COJIeH
(BO3MOXKHO  WCHOJIb30BaHWE BHACO MAaTEpUANIOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKAHUS  peakuuii  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHbIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeAUHEHUS

OO6mast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOJ€iCTBUE € METAJJIaMH, HEMETaJUIaMH, IIeJo4aMu). XJIOPOBOIOPOI.
CongHas KUCIIOTa, XMMHYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M YeJIOBEKa. BakHeumine XJIOpUIbl U UX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka snemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (PuU3NUECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CEPhl. AJIJIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOmOPO, CTpoeHME, (U3HUECKHE U
XUMUYecKkre cBoMcTBa. OKCUABI cepbl KaK MPEACTAaBUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (QuU3HUeCKMe W XHMHYECKHE CBOWCTBAa (00mME Kak
MPEACTaBUTENS Kjacca KHUCIOT u crhenuduyueckne). XUMHUYECKUE PEaKIIHH,
JeXale B OCHOBE IMPOMBIIIJIEHHOIO CIOC0o0a MOJIYyYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHM B TpUpPOJEe. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeW Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCICHUS. A30T, pacIpOCTpaHEHHE B MPHUPOJE,
dbuznUeckue U XuMu4yeckue cBorcTBa. KpyroBopot a3ora B npupoje. AMMUak, ero
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKHUEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ TojydeHue, (Pu3nueckue M XUMHUYECKHUE
cBoMcTBa (0OIIME€ KaK TMPENCTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonw3oBaHue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXKIW, 3arpsi3HEHHE BO3/1yXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTpornHbie Mogudukanuu Gocdopa, puznueckue M XUMHYECKUE CBOWMCTBA.
Oxcup pochopa (V) u pochopHas kucinora, pusnUeckre U XUMHYCCKHAE CBOMCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 3iemMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpojAe, (PU3MYEeCKHe U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoae. OKcuabl yriaepoaa, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1y100aJbHOTO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KUCIoTa M €€ colM, X PU3NIECKUe M XMMUYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, STaHOJI, TJIMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BEUIECTBAX: XKUpaX, OelIKax, yriieBojax — U UxX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBA, IOJIyYEHUE H
npuMmenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemHueBoi kuciore. CUIMKAThl, UX KCIOJIb30BaHUE B
OBITY, B MIPOMBILIJIEHHOCTU. BakHelIne CTpouTeIbHbIE MaTepuasbl: KEpaMuUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajloreHOoB M HUX COEIUHEHHM (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XUMHUYECKHX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON peaKIuu Ha CyJbdarT-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUaIoB), oOpa3amMu a30THBIX U (pochopHbIX ynoOpeHud, moiayyeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4YeHUe Mozenein
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKMCIIOrO rasa, MpOBE/IeHHE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treMe «BakHelnme HeMeTaJuIbl U UX COSTUHEHUS)).

MeTanibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTa/lIMuecKass  pemeéTka.  ODJIEKTPOXMMHYECKUUA  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPaTIOMHHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIITUICHHOCTH.

[Ilenounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHHe WIEIOYHBIX METAUIOB U MX
COCIUHEHHUN.

IllenoyHO3EMENBHBIE METAJUIBI MArHMM W KaJbLIMM: TIOJIOKCHHUE B
Ilepuonnueckon cucrteMe xuMudeckux siaeMmeHToB JI. M. Menneneesa, ctpoeHue
HX aTOMOB, HaX0XJeHue B npupoae. uznueckue 1 XMMHUYECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelmue coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHUi: nojioxkeHue B [leproanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aTtoMa, HaxoXAcHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA aIFOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHUJIA U THIPOKCHA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. DU3MYECKUE U
XHUMHYECKUE CBOMCTBA kese3a. OKCuIbl, THAPOKCHIbI U coiu xkene3a (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuii Jkcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3HMUECKUMH
CBOMCTBaMH, U3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEMCTBHS OKCHIA
KaJdpllusi W HATpUsl C BOJOM (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJNB30BAaHHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEAaKUMW HA HMOHBI: MarHus, KajabLWs, AJIIOMUHUSA, LUHKA, JKelle3a
(IT) u xene3a (I11), meau (II), HaGmroneHNE M ONMMCAHUE TIPOILIECCOB OKPAIIMBAHUS
IUITAaMEHU HOHAMHU HaTpus, Kajlusg M Kaiblus (BO3MOKHO HCIOJIb30BAHHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHenume
METAJUIBI U UX COCAUHEHUS.

XUMHS U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObITy. [lepBas momoins npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXalleil cpeabl (MpefenbHas I0MmycTUMas
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHH 3K0IOTHYECKUX
mpooeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
Martepuaibl).

Mexcnpeomemmnuie céazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTecCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUrmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICIb, SBICHUE, ITapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Marepus, aToM, OJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJA, DSJCKTPUYCCKUN 3apsji, MPOBOIHHKH,
MOJYNPOBOIHUKH, JTUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, pACTBOP, PACTBOPUMOCTbD, KPUCTAITUNIECKAS
pemérka, CruiaBbl, (U3MYECKHEC BEIMYUHBI, CIMHUIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpAIb, TOPHBIE TMOPOJBI,
NIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCAd B XOJ€ OOy4YeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, NPUHSATHIMU B
oOlllecTBe MpaBWJIaMHM W HOPMAaMHU TOBEJCHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOUIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTALMH U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIeIWI0, TOHMMAaHUS 3HA4YEHUS XUMUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHGpOpMAaIHE o
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATHUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIEeIOBATEICKOM, TBOPYECKOM W JPYyrux  BHUIAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEIBHBIX 3aJlay, BBHINOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpoliecce JTOW y4ueOHOM NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJECHHWE U TMIOCTYIKH CBOMX TOBApUIIEH C TO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE MNPEACTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABJISAIOLIME
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS TPUPOABI, B3aHMMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphbl, B TOM 4YHUCJIE
HaBBIKOB CaMOCTOATENIIbHOM paboThl C Y4E€OHBIMHU TEKCTaMH, CHPaBOYHOMN



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOSKTHOW W  HMCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) opMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aKOTOJIsI, HAPKOTHKOB, KYPCHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO TIpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIA BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHMMAaHHUE IIEHHOCTH 3[I0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 370POBBIO, OCO3HAaHWE ILIEHHOCTH COOJIOICHHUS
paBmII 0€30MIaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH NPUPOJIHOU CPEIOM, JJIsl OBBIIIEHUS
YPOBHS  JKOJOTUYECKOMW KYyJIbTYpPBl, OCO3HaHUS TJOOATBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pelieHUs MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW M COMAIIBHON IPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PE3YJNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MHPOBO33pEHHSI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IIEIIOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0OOecneunBaroT (opMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAaHUIO M OCYILECTBIICHUIO Y4eOHOMU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HaHUMU: PACKPBIBATh CMBICI XMMHUYECKUX MOHATUN (BBIICIATH UX XapaKTEpPHbBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 0O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKHUX BEIIECTB W XMUMHUUYECKUX PEaKIUid,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, ICNYKTHUBHBIE, 10 aHAJIOTHUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICNH, UCIIOJIb3yeMbI€ B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3aJ1ad, C y4ETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

YMEHUE HCIOJb30BaTh IMOCTABJICHHBIE BONPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3bI IO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHHUIO, OpPraHU3alMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHWBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3IHYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX I BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337]a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH, JuarpaMMmami,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOM W
UCCJIeI0BATENbCKON ACATENBHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHHUE OKpPY’KaIoled MPUPOIHOM
CpEbl.

KommyHuKkaTHBHBIE YHUBepCcAJbHbIe y4eOHbIe 1elCTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJIaeMod  TeMmbl, (OpMyIupoBaTh CBOM  TPEIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHON
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUSI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEJIECHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHHBeEpCaJIbHbIe y4eOHbIE 1eCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO
JeSITEBHOCTD, BEIOMpATh Hanboee 3(hPeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSTENBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUU MPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYEHHsI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOTO pE3yJbTaTa 3asBJICHHON LEIN, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOCHHUIO 00s3aTEIBHOrO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (denepanbHOM paboueil Mnporpammoit,
BBIICJIAIOT: OCBOEHHBIE OOY4YarOIIMMMCS Hay4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



NedcTBUM, crneuuduyeckue s NOpeaMeTHor obnactu «XuMHUsS», BUIBI
NEATENBHOCTA 1O  TMOJIYYCHUIO HOBOIO  3HAHUS, €ro HWHTEePIpPETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHYECKas PEeaKius, KiacCu(PuKamus peakiuii: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKIUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIOBOM 3P (DEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKUX TOHATUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

¢ ICTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBNIeHUsI (OpMYI BEIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIINIA;

e OIIPENIETISATh BAJECHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCIMHEHMSIX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCYy COEIMHEHUH IO
dbopMynaMm, BHI XHUMHYECKOM CBs3U (KOBaJeHTHass W HOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

epackpbiBaTh cmbich Ilepuommyeckoro 3akoHa JI. WM. MeHnneneena:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONMUCHIBATHh M XapakTepw3oBaTh Tabmuunyio ¢opmy Ilepuonnueckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jinyaTh [OHATUS «TJaBHad
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «lleproguyeckas cucrema XuUMHYECKHX djeMmeHTtoB J[. M.
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

e KJIACCU(DUIIMPOBATh XMUMHYECKHE 3JIEMEHThl, HEOPraHMYECKUE BEILECTBA,
XUMHYECKUE pEaKIuu (MO YHUCIY M COCTABY YYaCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKLUN;

e IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKUX TMPEBpPAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 »JIeMeHTa Mo (opMmyJie COeIUHEHUS,
MAacCOBYIO JIOJII0 BEIIECTBA B PACTBOpPE, TMPOBOJIUTH PpACUYETHI IO
YPaBHEHHUIO XUMHUYECKOU peaKiny;

e IPUMEHSATH OCHOBHBIE OINEPAIMU MBICIUTEIBLHON JESITEIbHOCTUH — aHAIHU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukaiuio,
BBISIBJICHUE NPUYUHHO--CIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHUsS CBOMCTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBATH MPaBUJIAM TOJB30BAHUS XUMUYECKOU MOCYI0M U JaOOpaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHusi C BelIECTBAMU B
COOTBETCTBHM C WHCTPYKIMSIMH TIO BBIMOJHEHUIO J1aOOPaTOPHBIX
XUMHYECKUX OTBITOB IO TMOJYyYEHUIO U COOUPAHHMIO Ta3000pa3HBIX
BEIIECTB (BOAOpOJAa M KHUCJIOpPOAA), MPUTOTOBICHHUID PACTBOPOB C
ONpPEICIEHHON MAacCOBOM JOJIEW PAaCTBOPEHHOIO BEIIECTBA, MJIAHHUPOBATH
U MPOBOJNTh XUMHUYECKUE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
MIeJI0Ye W KHUCIOT C MOMOIINBI0 MHIUKATOPOB (Jlakmyc, (heHondTanens,
METHJIOPAHX U APYTHe).

K xoniy oOyuenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKMX MOHSATUNA: XHUMHYECKUM
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AHWOH, NPOCTOE BEUIECTBO,
CIIOKHO€ BEILECTBO, BaJE€HTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMUUYECKasl PEaKIMsi, XUMUYECKasi CBs3b, TEIIOBOU 3(PQeKT
peakuuyd, MOJb, MOJIAPHBIN  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, 3JIEKTPOJIUTHYECKAS] TUCCOLMALUS, PEAKLHMH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOOpaTumble U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBMUTENb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
amioTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKOMW pEaKUUH, MNPEAECTbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHUM U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;

¢ ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHECHUN XUMUYECKUX PEAKIIUN;

e ONIPENICIISITh BAJICHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTaBa, MNPUHAICKHOCTh BEIIECTB K
OnpeNeiéHHOMY KJacCy COeOUMHEHUH 1o (opmysiaMm, BHI XHUMHUYECKOM
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XMMHUYECKOU (popmyie, xapakTep Cpeabl B
BOJIHBIX PAacTBOPAaX HEOPraHWUYECKUX COCAMHEHMH, TUN KPUCTAUIMYECKON
peLIETKN KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbIChH Ilepuomunueckoro 3akona [J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATH M XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuonnyueckoil CUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUSL «rJaBHasg mnoArpymmna (A-rpynma)y U «1moboyHas
noarpynmna (b-rpynma)», wmanbie u OodbllIMe TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
ANIEMEHTOB (COCTaB H  3apsij sAapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpesieieHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaeinax MajblX MEPHOJ0B U TVIABHBIX NOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

o KJIACCU(PUITMPOBATh XMUMHYECKHE DJIEMEHThI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTENCHEW OKWCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OONIME W CHCHHU(PUICCKUE XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IMOJATBEPXKAAS ONHUCAHUE
npuMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

* COCTABJISATh YPABHEHUS JIEKTPOIUTAYECKON JUCCOUUAIIMU KUCIIOT, IEJI0YEn
U COJIe, OJIHbIE U COKPALIEHHBIE YPAaBHEHUS pEAKIUA HOHHOTO 0OMEHa,



YPaBHECHHS PEAKIUN, MOATBEPXKIAIONINX CYIIECTBOBAHHE TCHETHUUECKOU
CBSI3M MKy BEIICCTBAMHU PA3TUIHBIX KIACCOB,;

e PACKpBIBaTh  CYIIHOCTh  OKHCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX  pPEaKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OallaHCa dTUX PEaKIINA;

¢ IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHWS XUMHUYCCKHUX TIPEBpPANICHUNH B Pa3IUYHBIX
YCIIOBUSX;

¢ BBIYHUCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIeMEHTa Mo (OopMyse COCAMHCHMUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, TMPOBOAWTH PACUETHI TIO
YPaBHCHHIO XMMHYECKOUN pEaKIIvH;

e COOJIFO/IaTh TIPAaBHWJIA TIOJB30BAHUS XUMHUYECKOM MOCYI0M M J1aOOpaTOPHBIM
o0opyaoBaHMEM, a TakXKe TpaBujia oOOpalieHUus C BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIHMSIMH TI0 BBIMOJHEHUIO JIaOOPAaTOPHBIX
XHMHYECKUX OINBITOB TIO0 TIOJYYCHHIO W COOMPAHUIO Tra3000pa3HbIX
BEIIECTB (aMMHUaKa M yriEKUCIIOro ras3a);

¢ IPOBOJIUTH PEAKIUH, MOATBEPKIAIONINE KAYCCTBEHHBIM COCTaB Pa3IuYHBIX
BEIICCTB: PACIO3HABAaTh ONBITHBIM IyTEM XJIOPHUI-, OPOMHI-, HOIWI-,
kapOoHat-, docdar-, cunmkar-, cynabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI U HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIEC OIEPAIMU MBICIUTEIBLHON NESITEIbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEeMAaTH3allMi0,  BBIIBICHHE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHbIE METOAbl TMO3HAHUS —
HAOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEealbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaykHast 00/1aCThb
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelIeCTB
21 Bosznyx. Kucnopon. [lousitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Bopaopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 0 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanueckas cucrema xumnuyeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHMU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue aromMa
XuMH4IecKas CBS3b.

3.2 OKI/ICJ'II/Ie”:eJ'IaI)H(C:)- : 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro o pasnieny 15 https://m.edsocf.[ru/?f418370
PesepBHOE Bpems 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3ZIeioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 bu6mmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
21 OO6mras xapaKTepUCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO1as XapaKTepUCTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' I https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 anemeHTOoB VA-rpymimsbl. A30T, pochop u ux 7 1 1 bubmorexa [OK
' PYHHEBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO1as xapakTepuCTUKa XMMHUECKUX
2.4 3neH1\ieHTo§ IVAl?r nbl. YTIIepoa u 8 2 bubmorexa [OK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
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Pasgen 3. Merajiibl M UX COeANHEHUA

. bubnuoteka [IOK
31 Obmue CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kawiuas cpeaa
41 B CTBAa ¥ MaTepHAJILI B )KU3HU YEJIOBEKA 3 bubnmorexa [JOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesenBHOE BhEMs 3 bu6mmoreka [JOK
pBH P https://m.edso0o.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 ITPOT'PAMME 68
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