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MMOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOrO 00mero o06pa3oBaHUs
COCTaBJICHa Ha OCHOBe TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeIbHOM MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepalbHONl paboueil mporpamMmsl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl Y4eOHOTO mpeamera « XuMush)
B 00pa3oBaTeNbHBIX opranu3aiusx Poccuiickoii denepanum.

[Iporpamma 1mo Xxumuu JHa€T TpEACTaBICHUE O LENAX, OOIIeH cTpaTteruu
oOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMHU Y4eOHOTO
npeamera, yCTaHABIIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
MpeayCcMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM W TeMaM IMpPOrpaMMbl O XHMHUH, OIPEIETSACT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKU COJIep>KaHMUs, PEKOMEHIYEMYIO
MOCJIEA0OBATEILHOCTh  M3YUYCHHS] XHUMHUHU C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKH yd4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuxcs, ONpeaAeNieT BO3MOXXHOCTH TIpeaMera IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMsl, a TaKke TPEOOBAHUN K
pe3yiibTataMm 00yUYeHHUsI XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeAMETa U OCHOBHBIX
BHJIOB Yy4YeOHO-ITO3HABATEIbHOW JCATEILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTro cojiepKaHusl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOU Jyisi (OPMUPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, €ro MpeAcTaBIeHU O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXHYIO
pOJib UTPAOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
DHEPTUU M 00 HBOJIIOIMU BEIICCTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOIO PAa3BHTHSl UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPhl TUIHOCTH, €€ 001IeH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSTEIbHOCTH,
HKCHEPUMEHTANIbHBIX M HCCJIEI0BATENIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HM, TaK U B MPO(HECCUOHAIBHOM eI TENHHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOLIUXCsl;



criocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
Hay4YHBIM 3HAHUSIM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
o0Opa3oBaHue 00YyUaIOIIUXCSI.

Jlanubie HampaBiieHUs B OOYYEHHH XUMHH OOECHEYHBAIOTCS CHelupuKon
COJIEp)KaHMsI ~ y4yeOHOTO  MpeaMeTa, KOTOPhIM  SIBISETCS  IeJarorMuecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare eé
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeTro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSATUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuto. CoaepkaHue CKIAJbIBACTCAd U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHIATUI O XUMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIMITY
MOCJIE0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX TMPE/ICTABICHUN
Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBleHUd 00 AIEKTPOJUTHYECKON JHUCCOIMAlMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyroMy, BBINONHSAS (GYHKIUM OOBSICHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJy4YCHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJCTABJICHNUS O XUMUYECKOW COCTABIIAIOIIECH HAYyYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TMO3HaHMUs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaoMUil Mup»,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMUSI, MPAKTUYECKOU
JEATEeIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIHX (aKTOB, IMMOHATHH, 3aKOHOB M TEOPETHUCCKUX TOJIOKEHUM,
JIOCTYIIHBIX 00OOIIEHUT MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUM K HAay4YHbIM METOJIaM TO3HaHUS MpPU H3YyUYEHUHU BEUIECTB U
XUMHUYECKHX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHWH B YyueOHO-NO3HABATENbHONM U y4eOHO-HCCIIEI0BATENbCKON
NeSTEIbHOCTH, OCBOCHUM NpaBWJ 0€30IacHOro OOpalleHUs C BELIECTBaMHU B
MOBCEIHEBHOM KU3HU.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBAHUS BAKHOE
3HaYEHUE MPUOOPENH TaKHUe 1eJd, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHune ycloBUil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYarOITUMUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHMSA, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBbHOE 3HAUY€HUE MIJIs
Pa3TUYHbBIX BUOB IESATEIbHOCTH;

— ((opmupoBanue oOmeNd (QPyHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHUCJIE€ YMEHHUH OOBSICHATH U OLECHUBATh SBJICHUSA
OKPY’KaIOILIEr0 MHpA, UCHOJIb3Ysl 3HAHUSA U ONBIT, MOJYUYEHHBIE NMPU U3YUYECHUU
XUMUHU, OPUMEHATh HMX IPU PEIICEHHH MpoOjJeM B IOBCEIHEBHOM XU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y OOyyarOUMXCi T'YMaHUCTHUYECKHX OTHOIICHUH,
NOHUMAHUSl LEHHOCTM XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
[EJIeCO00pa3HOro TOBEAEHUs B OBITY M TPYIAOBOM JEATEIBHOCTH B HENIX
COXpaHEHUS CBOETO 3/I0POBbs U OKPYKAOLIEN IPUPOJIHON CPEIBI;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHsS OOIEYEIIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY Ipo¢uis U HANpaBiICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX I HM3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 yacos: B 8 kiacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KU3HU YE€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. DHU3NYECKHE CBOWCTBA BEHIECTB. ArpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTogax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA M CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClloXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHasi Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHUMU.

KommuecTBo BemiectBa. Mosib. MonsipHast macca. B3auMocBsi3b KOJIMYECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Pu3NYEeCKUe U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiaMu paboThl B JJaOOpaTOpuu M
npuéMamMu o0palleHus ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3YUCHUE U OMHCAHUE
(bu3nYecKuX CBONCTB 00pa3lOB HEOPraHUYECKUX BEUIECTB, HAOIIOJECHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMS BOJbI) U XMMUYECKHX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOMN) SIBJIICHUI, HAOIIOICHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
menu (II) npu HarpeBanuu, B3auMoJIeiCTBUE kele3a ¢ pactBopom coiu meau (ID),
W3Y4YEHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, AUCTHILISLMSA, XpoMaTorpadus, NpoBEJCHUE OUYUCTKH MOBAPEHHON
COJIM, HAONIOJIEHHWE W  ONHWCaHuE  Pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTKOCTPUPYIOLIErO0 3aKOH COXPAHEHMS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX).

BaxHelline npeacTaBUTeId HEOPraHMYECKUX BEleCcTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35ieMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoga B mpupoie, (U3MUYECKHE M XUMHUYECKHE
cBoictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIy4YEeHUs] KHCJIOpOJa B Ja0OpaTopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
KHcIIopoza B ipupoae. O30H — aTOTpoIHaAs MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBo# »h(deKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpPaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/IyXa, yCWJICHUE TapHUKOBOTO A((PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, GU3MYECKMe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosydeHust. Kucnotsl u comnm.

MomnspHbiii 00bEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHCHHSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacpilieHHbIE M HEHACBINIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B KU3HU 4yenoBeka. KpyroBopor Bojbl B IPUPO/IE.
3arpsA3HeHue NPUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranudeckux coenuueHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Du3nUeckue M XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCUIoB.

OcHoBanus. Kmaccudukanust ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HomeHknatypa ocHoBaHuil. PU3MYECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucinor. Ousndeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[TonydeHnue KUCIoT.

Comu. Homenknarypa cosieil. @U3M4YECKME U XMMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuyeckuii IKcnepumenm:

Ka4€CTBEHHOE ONPEJICTICHUE COJICPKaHUsI KUCIOpoAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUYCHUE CBOWCTB KHUCIOPOJa, HAOJIOJCHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TopeHus (MmoXxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONHMCAHWE WX CBOWCTB, MOJy4Ye€HUE, COOMpaHHUE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJIOpojia (FOpeHHE), B3auMoOAeHcTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MO’KHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpPa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOCHHOCTEM pPACTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaJlaMu
(HaTpueM ©  KaibllueM) (BO3MOXHO HCIMOJIb30BAaHUE BHJIEOMATEPUAIIOB),



UCCJIeIOBaHUE O0pa3loB HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KIIACCOB,
HaO0JII0ICHNE U3MEHEHUs OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT M ILIEIOYEH,
u3yueHne B3aumojneicTBua okcuaa meau (II) ¢ pacTBopoM cepHOMl KHCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUWil HeUTpaln3aluy, MOJIYyYEHHE HEpPacTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METAJIa IPYyTMM W3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a/1ad M0 TeMe «BaXHeWlne KiacChl HEOPraHUYECKHX
COCJIMHEHUN.

Ilepnoanyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETILHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsaTne o
IpyINax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U UIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpPhIE 00pa3ytoT aM(OTEpPHBIE OKCHIBI
U TUAPOKCUBIL.

Ilepuonnueckunt 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas U JJIMHHONEpuUoAHas  (HOpMBI
[Tepuoanueckoit cucrembl xumudeckux saemMeHToB [[. 1. Menneneea. [leprobl
u rpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siAep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB nepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[. 1. MenneneeBa. XapakTepuUCTUKA XHMHYECKOIO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Mennaeneena.

3aKOHOMEpPHOCTH M3MEHEHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyMIaM U epruoaam.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku u npaktuku. [[. M. MenneneeB — yd€Hbll u
IpaKJIaHHH.

Xumuueckass cBsi3b. KoBaneHTHas (mojsipHass M HEMOJISIpHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
rUAPOKCUAA LMHKA C pacTBOpPaMHM KHCIOT M IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropenue, peakiuu pa3aoKeHUs, COeTUHEHNUS).

Mescnpeomemmuoie ceasu



Peanuzanys MeXNpeIMETHBIX CBsI3ed MPU U3YUYEHUM XUMHHM B 8 KJacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAHME KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MOHATHS: HAy4YHBIM (hakT, TUIoTes3a, TEopus,
3aKOH, AaHalu3, CHHTE3, Kilaccudukanus, NEePUOJAUYHOCTh, HAOJIIOJEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUYECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJTaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocuntes, npixanue, ouochepa.

['eorpadus: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peaKIus

[lepnonnueckuit 3akoH. [leproanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBbIX TPEX TMEPHUOJOB, Kalus, KaJIbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JIEMEHTOB B I[lepmogmueckon
CHUCTEME U CTPOSHHUEM UX aTOMOB.

CrtpoeHue BellecTBA: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITUYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMA4eCKUX peakivii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS! XUMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 cKOpocTH XUMHUYEeCKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [IoHsTHEe 0 rOMOTe€HHBIX M TeTepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsTHE 0 XUMHUYECKOM paBHOBeCcUU. DaKTOPBHI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTEIbHO-BOCCTAHOBUTENIFHBIE  PEaKIMM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM ~ pEeaKIuu. CocraBiiecHHE  ypaBHEHHUH



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMI C  HCIOJb30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHUYeCcKoil cBsizu. CteneHs auccounanui. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y ciioBusi MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBAHMM UM coOJeil B CBeTE€ MPEACTaBICHUH 00 3IEKTPOJUTUUYECKON
nucconnanuu. KauecTBeHHbIE peakiiny Ha MOHBL. [loHsATHE O THIPOIN3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB U HEMETauioB (rpaduTa M anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKkiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE JIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IpOLECcCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed M COJIeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MATEpPHANIOB), IPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKW  MPOTEKaHWs  peakluuid  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOIUX  NPUMEPBI  OKHUCIIMTEIIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHN
(ropeHue, peakiMy pasyioKeHHs, COCUHEHHs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HAa HOHBbI, pEUICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 X COeIMHEHUS

OO6mast xapakrtepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre U (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHE CBOWCTBA Ha IPUMEPE  XJOpa
(B3aMMOJEHCTBHE C METaJJIaM{, HEMETAUIaMH, IIeJ04YaMH). XJIOPOBOJOPO/I.
CosisiHasi KUCIIOTAa, XMMHUYECKUE CBOMCTBA, IMOJy4YeHUE, NMpUMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHU3M 4YeJoBeKa. BakHeWline XJIopuabl U HUX
Hax0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue u (PU3MUYECKUE CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepel. XumMudeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOeHUE, (PU3HUECKHE U
XUMUYECKUE CBOMCTBA. OKCHUIBI CEpPbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJOB.
CepHast kuciora, (QuzMueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
OpeICcTaBUTeNsd Kjacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHON KUCIOThI, KAUECTBEHHAS PEAKLIMs Ha



cynbdar-uoH. HaxoxeHue cepbl U €€ COCIUHEHUN B MpuUpoie. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COECIMHEHHUSIMHU cepbl (KHCIOTHBIE JOXK[IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHUCIECHHS. A30T, PACHpPOCTPAHEHHE B MPHUPO/IE,
(du3nyeckue U XuMHYECKue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, €ro
(bu3nYecKrue 1 XUMUYECKHUE CBOMCTBA, OJyYeHHe U npuMeHeHue. Coiau aMMOHus,
uX pU3NYeCKrue U XUMUYECKUE CBOICTBA, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHMCIOTa, €€ MojydyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
ya00peHuil. XuMHU4eCKoe 3arpsi3HeHne OKPYKaIoIe cpebl COCAMHEHUSIMH a30Ta
(KUCJIOTHBIE MOXAHM, 3arpsA3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, uUMUEecCKne M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKHUE CBOMCTRA,
nostyyeHue. Mcnoas3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YIOOPEHUN.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTIEpOoHd,  aJuIOTPOITHBIE
Moau(pUKalMKU, PACIPOCTPAaHEHHE B NpPHUPOJE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepona B npupoje. OKCUbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBbI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHe MpOOJEMBbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rmobanbHOTO TOTEMJICHUS KJIMMAaTa, IMapHUKOBBIN
abdexT. YronbHas kuciaoTta v €€ cou, ux (PU3NIECKUe U XMMUYECKUE CBOMCTBA,
nojiydyeHue u npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIIbCKOM
XO3SMCTBE.

[lepBoHaUaNbHBIE MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCyCHasl KUCIIOTa).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
OPOAYKThl WX mepepaboTku (OEH3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTUYECKU BAXKHBIX BEIIECTBAX: )KHUpax, OeIKax, yrieBogax — U ux
pojlM B JKM3HM YEJIOBEKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpeMHuuii, ero Qusnueckue H XHUMHUYECKHE CBOMCTBA, MOJy4YEHHE W
npuMenenue. CoeauHeHuss KpeMHHsi B mpupojne. OOmue mnpeactaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobnembl 6e30MmacHOro MCIMOIb30BaHUs
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOCHUE TTPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
raJIOTeHOB M WX COEIUHEHHM (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHAIIOB),
O3HAaKOMJIECHME C oOpa3naMu XJIOPUJOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilamu ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HCIIOJIB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa MoJ JeUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3yYEHHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHOW peaKIny Ha Cybdart-
WOH W HaOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3orta, ¢Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOochHOpHBIX ya0OpEeHUH, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U H3yYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHHUE MPU3HAKOB
UX TIPOTEKAHUS, B3ANMOICHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYCHHE Mozenein
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM TPOTHBOTA3a, MOJydYeHHE, COOMpaHue, paclio3HABaHUE M M3yUYCHUE
CBOICTB YTJICKMCJIOTO Ta3a, MPOBE/ICHNE KaYeCTBEHHBIX peaklnii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAaHMS, O3HAKOMIICHUE C
MNPOAYKIIMEH CUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxkHenme HeMEeTaITbl U UX COCTUHEHUS.

MeTaJLibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B llepuomnueckon cucreMe XUMHAYECKUX diemMeHToB [, .
MenpeneeBa u crpoeHusi atomoB. CTpoeHue MetaiuioB. Mertajuindeckasl CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspKeHUH MeTaiuioB. @U3NYecKre U XMMUYECKHE CBOWCTBa MeTayioB. O0mue
CrocOOBI TIONy4YeHUsT MeTaioB. [loHATHE O KOpPPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTalb, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX NMPUMEHEHNE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamnbl: nonoxkeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanementoB JI. 1. MeHneneeBa, CTpOCHUE UMX aTOMOB, HaXOXKJICHUE B MPUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U



TUAPOKCHUABI HATpusd W Kanus. [IpuMeHeHHWe IIENOYHBIX METAUIOB MW MX
COEIMHECHUM.

[Ilenoyno3emenbHblE METAUIBI MArHUM W KaJbLUW: TIOJOKEHUE B
[Tepuonnueckoit cucreMe xumudeckux 3neMeHToB JI. M. MenuaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3NUeCKUe U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHUs KalblUsl (OKCHUJ, TUIAPOKCHUI, COJIN).
KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHu: nosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. N. MenneneeBa, CTpoeHHUE aroma, HaxOxJAcHHE B mpupoae. Pusnueckue u
XUMHUYECKUE CBOMCTBA alIOMUHUSA. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoanueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoE€HHE aToOMa, HAaXOXKJIEHUE B npupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, ruApokcuibl U coiu xenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHHE C oOpasllaMi METAIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, H3yUYE€HHE  PE3YyJbTaTOB  KOPPO3UUM  METAIOB  (BO3MOYKHO
WCIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCWUCTBHUS OKCHIA
KaJIblIU W HATpUs C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPHAIIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MPOLIECCA TOPEHUS KEII€3a B KUCIOPOIE
(BO3MOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajabLMs, aTIOMUHHUS, LUHKA, XKeJe3a
(IT) u xene3za (I11), meau (I1), HaGmroAEHNE U OMKMCAHWE MIPOIIECCOB OKPAITUBAHUS
MJJaMEHH MWOHaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y THJIPOKCHUJA IMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeunime
METaJUIbl U UX COCTUHECHUSY.

Xumus M OKpyKa0LIad cpeaa

BemectBa m marepuanbsl B INOBCEAHEBHOW »XKU3HM YelOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakiuii B ObITy. [lepBas momoinb npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeinl (MpeaenabHasl I0IyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1JIK). Ponb xuMuu B pemeHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Meoscnpeomemmnuie céasu



Peanuzanys MeXNpeIMETHBIX CBsI3ed MpPU U3YUYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX eCTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (akT, Tumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccuukaius, MNepUOJUYHOCTh, HAOIIO/ICHHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SIBICHUE, MapPHUKOBBIN
s deKT, TEXHONOTHS, MAaTEPHUAIIBI.

du3nkKa: Marepusi, aroM, OdJIECKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJTHUKY, JUAJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHME BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KpUCTAILINYECKAs
pemi€Tka, CIiaBbl, (PU3NYECKUE BEIWYUHBI, €AMHHUIIBI W3MEPEHUS, KOCMUUYECKOE
MIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes3, npixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPORJIEMEHThI, MAaKpOAJIEMEHThI, MTUTATEIbHbBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOIBI,
MOJIE3HBIE UCKOIIAeMblIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHs XHMHUU B EIUHCTBE Y4eOHOU U
BOCITUTATEIHHOM JEATEIHHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
oOIIeCTBE TMpaBWJIaMW M HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COMHAITA3AIUN O0yJaFOTIIHXCA.

JIndHOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHne ONbITa AEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHNS:

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUUECKOMY
U HAy4YHOMY HACJICIUI0, TIOHMMAHWs 3HAYCHUS XUMWUYECKOW HAyKd B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpPMAIHEH O
MEPEIOBBIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa:KaaHCKOro0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax MW TMPaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHWH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYrHX  BHAAX
JeSTeIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHON MAEATEIHbHOCTH TIpH
BBITIOJITHCHUH YYCOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUN YICOHBIX TTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHIMAHUIO
W B3aUMOIIOMOIIM B TIpPOlLlECC€ JTOW Yy4eOHOM JeATEeTbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE W TIIOCTYNKH CBOMX TOBapHUINEH C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUA:

MHUPOBO33PEHYECKHE TIPE/ICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINC
OCHOBY I TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHs TMPUPOIBI, B3aWMMOCBSI3IX YEJIOBEKa C
MIPUPOTHON CPEAOH, O POJIM XUMHUH B TTIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MO3HABATENILHBIE MOTHUBHI, HAMPABJICHHBIC HA TMOJTYYEHUE HOBBIX 3HAHWM 10
XUMHUH, HEOOXOJUMBIC NJII OOBSCHEHHS HaOJI0/IaeMbIX IPOIECCOB U SIBJICHUHM,
MO03HABATENIbHON, MHPOPMAIMOHHON W YHUTATEIhCKON KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOH paboThl C Y4YeOHBIMH TEKCTaMH, CIIPaBOYHOMN



JUTEpaTypou, JOCTYNMHBIMM TEXHUUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JIEeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH HU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 37I0POBBIM 00pa3 >KU3HU, OCO3HAHWE TMOCIEIACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0jsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIMMOCTH  COOMIOJICHUsT MpaBuid 0€30MacHOCTH Tpu  oOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

S) Tpya10BOIr0 BOCIIUTAHMSI:

MHTEpEC K MPAKTUUYECKOMY M3yUeHUIO TTpodeccuil u TpyJia pa3iuyHOro poja,
YBOKECHHE K TPYyIAy U pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM IO XUMHUH, OCO3HAHHBIN BBIOOP
WHIUBUTYTBHON TPACKTOPUU MPOAOIKEHUS 00pa30BaHUs C YUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBHON IeITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTH aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAHNE LIEHHOCTH 3JJ0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($U3UYECKOMY U TICUXHYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTU COOJIIOJACHUS
npaBuiI 0€30MMACHOTO MTOBECHUS MTPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYAIIHSIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUHU, IS
pelieHus 3a/1a4, CBA3aHHBIX C OKPY’KAroeld MPUPOTHON CpeIoH, Jis TOBBIIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTeH WX PEIICHHsS MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIJICISAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHUs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX NMPeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUM KapTHHE MUpA, U YHUBEpCAJIbHbIC yUeOHbIC ACHCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITHBHBIC), KOTOphIE 00€CTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY IUTAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOM
JIeATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA

ba3oBble JJoruyeckue AeMCTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUMN: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUU (BBIACISITH UX XapaKTEPHbIC
MPY3HAKK, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHSMH), UCIOJIb30BATh
MOHATHS JJIs1 OOBSCHEHUS OTJICIBbHBIX (PAKTOB U SIBJIICHHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JUISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, JCAyKTUBHbBIC, 110 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHATH B TIpoOIlecCe TMO3HAHUS TOHATUA (TIpeAMETHbIE |
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBATh MHPOKO IMPUMEHIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHAYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECCTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble ucciienoBarejbckye 1eMCTBUSA:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KA4ECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THUIOTE3BI 10
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIwJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MIPOJIEIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEp)KaHUs, CIPaBOYHbIE
nmocobus, pecypcbl HHTepHeTa), KpUTHUECKH OIICHHWBATh IIPOTHBOPECUYHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3IMyHble METOJbl M 3alpOChl IPHU MOUCKE U O0TOOpE
uHGOPMAllMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX I BBITOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 OIMpPeleIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
o0acTh  MCHOJb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MUCIOJb30BaHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMANBHYIO (POpMY MpeACTaBICHHUS HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaEMble 3aJaud HECIOKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu popmamu rpaduku 1 UX KOMOWHAITUSMU;

yMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B IIpolecce Y4YeOHOH W
UCCIIEIOBATEIBCKON J1€ATENbHOCTH UHPOPMALMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSHHME OKpY>KAroLIel NpUpOIHON
CpElBlL.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3ajJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIM) JIUCKYCCHH) IO
cyliectBy  oOcyxaaemMoill  TeMbl, (OPMYJIHpPOBATH  CBOU  MPEAJIOKECHUS
OTHOCHUTEBHO BBITTOJIHEHMS PEI0KEHHOH 3a1a4H;

YMEHUs  TPEJICTaBIATh  MOJYyYEHHbIE  pEe3yJbTaTbl  ITO3HABATEIBHOU
NESATEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JelaTh IPE3EHTALUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOT0 3KCHEpHUMEHTa (J1abopaTOPHOTO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IPOEKTA);

yMEHUs y4eOHOro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESTENBHOCTH  NpPU  PELIECHUU
BO3HUKAIOIIKUX TPoOJeM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTIACOBaHUS
no3uuil (00CyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHALUSA
COBMECTHBIX [JEWCTBUM, ONPEHAECICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIe YHHBepCaJIbHbIEe YUeOHbIe AelicTBHUS:

YMEHHUE CaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTh, BBIOUpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJyYEHHUs] HOBBIX 3HAHUU 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLIEHUBAaTh COOTBETCTBUE IIOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIH, YMEHUE
MCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MIPEAJIaraeMble B YCIOBUU 3aJJaHU.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTeIbHOrO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHONM paboueil mporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI



neucTBul, crnenuduueckue sl TMpeaMeTHOM oOnactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH 10  TOJYYEHHWI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETaLNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YIYCOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kjiacce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpO/HAst U HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0JIsI XUMUYECKOTO AJIEeMEHTa B COSIUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, JICKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHHS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCOVMHEHUS, PEAKLUU PA3JIOKECHUs, PEAKIUU 3aMEIICHUs, pEaKkuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakium,
SIPO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOWTalb, PAAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHMOH, PacTBOp, MAaccoBas JOJS BELIECTBA
(IporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX NIOHATHUH U
OPUMEHSTH 3TH NOHATHUS MPY ONIMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBiieHHs (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCJEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJUIC)KHOCTh BEUIECTB K ONPEACITEHHOMY KJIACCY COECAUHEHUW I10
dbopmynaMm, BHUJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpeiBaTh cMbIcia Ilepuonnueckoro 3akona JI. W. Menzaeneena:
JEMOHCTPUPOBATH IMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHus B llepuoanueckor cucreme,
3aKOHOB COXPaHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrapo;

e ONHUCHIBATh W XapakTepuszoBaTh TaOMMuHY0 ¢opmy I[lepumonnyeckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y», manbsie u
OOJIbIlINE TEPUOMBI, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCA B
tabmune «llepuognueckas cucremMa XuMudeckux »diaemeHToB J[. U
MeHzeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YUCIO IIEKTPOHOB
U pacrpeesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOIIUX B pEAKIUH
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TTPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM IIPOTEKAaHUS XHWMHYECKHUX [PEBPALLICHUII B
Pa3INYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEIMHEHNS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATebHOCTU — aHaIu3
U CHHTE3, CpaBHCHHE, 0000IIEeHHE, CHCTEMAaTH3aIluI0, KiacCH(pHUKAIUIO,
BBISIBIICHUE MPUYNHHO--CJIEACTBEHHBIX CBA3EH — JISI W3YyYEHHUS! CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUs — HAONIOJeHHe, M3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CIEN0BAaTh  IpaBWJaM  MOJIb30BaHUS  XUMHYECKOW  MOCYJAOM |
nabopaTopHBIM 000pY/JIOBaHMEM, a TAaKXKe TMpaBUIaM OOpalIeHHs C
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMSMU 110 BBINOJHEHHUIO
Ja00pATOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHUCJIOPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C OMNPEACIEHHON MAacCOBOW JIOJIEM PacTBOPEHHOIO BENIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH W KUCIIOT C MOMOIILIO WHIUKATOPOB
(makmyc, heHondranent, METUIOPAHK U JPYTHUE).

K koHIy oOydenus B 9 Kj1acce npeIMETHbIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUJaOIIUXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHMUYECKMX NOHATHN: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJI0KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIIOBOU 3P (PeKT
peakuuu, MOJb, MOJSIPHBI ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HEIJICKTPOJIUTBI, JJIEKTPOJIUTUYECKAs IOUCCOLMALMSA, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTuMble H



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTaHOBJICHUE,
aluoTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MEeTaJUTMYeCKasi), KpUCTAUIMYECKass peEIETKa, KOPPO3Us METaJlIoOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, TMpeaeabHO JdOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MIPUMEHSITH 3TU NOHSATHUS MPU OMKMCAHUU BEILIECTB U X MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBlIeHUS (GOPMYyT
BEILIECTB U YPABHCHUN XUMHYECKUX PEaKIIN;

OMPENEIATh BaJIGHTHOCTb U CTENEHb OKUCJICHUS XUMHUYECKUX JIEMEHTOB B
COCMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAUICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIMHEHUH 1o (opmyiiaM, BUJ XHUMHUYECKOU
cBsi3W  (KOBaJICHTHAs, MWOHHAs, MeETaJUIM4YecKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabauuynyto popmy Ileprogudeckoid CHUCTEMbI XMUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynna (A-rpynma)» M «noOodyHas
noarpynma (b-rpymnma)», mampie u  OOJbIIEE MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE MMEIOTCA B IEpUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTUKAMU  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenielieHue HMX MO DJJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJIUHEHUU B
npeaenax MaJibIX NEPUOJIOB U IIaBHBIX MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUEe peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIMX B peaKIUu
BEIECTB, TIO0 TEIIOBOMY 3D (DEKTy, 0 U3MEHEHHUIO CTEICHEW OKWCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAasl OIMKMCAHUE
MpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIUi;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTHUYECKON JTUCCOIMALIMU  KHUCIIOT,
eJI0uel M COJICH, TTOJIHBIC M COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHKE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3WPOBATh CBOKMCTBA BEHISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPANMIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO H MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHUS  XUMHYECKOW  TOCYIOM |
nabopaTopHbIM  00OpYy/JOBaHMEM, a TaKKe IMpaBuja OOpalleHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHHUIO M COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH,  TOATBEPKIAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noaua-, kKapOonart-, docdar-, cunHmkar-, cyiabdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaxX HEOPTAaHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMN MBICTUTEIHHONU NEATCITLHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3aIluI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJIi M3y4EHUsS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOAbl IO3HAHUS —
HaOIOZICHNE, M3MEpPEHUEe, MOJCIHPOBAHUE, SKCICPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaunMeHoBaHue pa3iesoB u DJIeKTPOHHBIe (HH(POBHIE)
KonTpoabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Paznea 1. IlepBoHavanbHble XUMHYECKHE IOHSATUSA
Xumusi — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUA U 5 ) bubmuoreka [JOK

’ NPAKTHYCCKOMN eI TEIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BemiectBa u xuMmuueckue 16 | 1 but6mmoreka [JOK

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

Hroro no pazpeny 21

Pasnea 2. BaxkHelilne npeacTaBuTe I HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. [Tonsitue 5 1 bubnmnoreka [JOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstre o kucnorax 2 1 bubnuoreka [JOK

' U COIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 6 | | bu6mmoreka [{IOK

’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bu6nunoreka [JOK

' HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢

Hroro no paszneny 31

Paspnen 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMoB.

Xumuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEIbHBIE pPeaknuu



[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XUMHYECKHX dj1eMeHToB [[. 1.
Mennene-eBa. CTpoeHue atoma
Xumudaeckas CBS3b.

3.2 OKHCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINHN

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

14

68

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

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

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




9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB U TeM undposbie
Ne i/m P Kourpoabnsie IIpakTnuyeckue (1uubp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XUMHYeCKHEe peaKIIUA
11 [ToBTOpeHue u yriyoiieHne 3HaHUI 5 0.5 bubmmoreka [JOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca ' https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 5 bubnuoreka [IOK
’ peaKIuii https://m.edsoo.ru/7t41a636
13 DJEKTPONUTHYECKAS AUCCOLUALIMSL. g ] | bubnuoreka [JOK
' XUMHYECKUE PeaKIluy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 18
Pazneua 2. HemeTaibl M MX cOeIMHEHMS
)1 OO0mias XxapakTepucTUKa XUMHUECKUX 4 | bubnmoreka [JOK
’ sneMeHToB VIIA-rpynmsbl. ["anoreHst https://m.edsoo.ru/7f41a636
OO0mas xapakTepuUCTHKa XUMUISCKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 1 bubmmorexa [IOK
) Py - -eP https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
bu6mmoreka [IOK
2.4 anemeHToB IVA-rpynnsl. Yriepon u 9 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo pazneny 26



Pa3zpen 3. MeTasibl M HX COeTUHEHUS

bu6mmorexa [JOK
1 I 4
3 Obmpae cBofiCTBa METALIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiinmue MeTamibl 1 UX COEIUHEHU 16 1 buGmnorexa [IOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumusi 1 oOKpy:Kamomas cpeaa
bu6mmorexa [JOK
4.1 BeniecTBa 1 MmaTepuainbl B KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMs 1 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4.5



IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuyectBo yacos
Nen/m  Tema ypoka B HdarTa usyyenus Hara no gaxry
cero

Bsonnbiii unctpykrax no Th. Ilpeamer
XUMUH. PONb XMMUY B )KU3HU YEIIOBEKA.
1 Tena u BemectBa. JI.O.Nel . M3yuenue u 1
onucanue (PU3NIECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BEILECTB.

2 ITonsTre 0 MeTOgax MO3HAHUSA B XUMHUHU 1

Nuctpykrax no Th. IIpakTudeckas pabora
Ne 1 «IIpaBuna paboTsl B 1aboparopuu u
npu€MbI 00paleHus ¢ 1a00PaTOPHBIM
000pyIOBaHUEMY

YucTslie BemecTBa u cMecu. CriocoOsl
paznenenus cmeceit. JI.O.Ne2 M3yuenue
croco00B pa3zieneHus cMecel (¢ MOMOILBIO
MarHuTa)

Wnctpykrax no Th. Ilpaktuueckas padota
5 Neo 2 «Paznenenue cMmeceit (Ha mpumepe 1
OUYMCTKU NOBAPEHHOM COIM)»

Atombl 1 MoJiekyJbl. JI.O. Ne3 Coznanue
MoOJIeIeN MOJIEKYJI (ILIapOCTEPKHEBBIX)



10

11

XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI)
XUMUYECKHUX AJIEMEHTOB

IIpocTble U CIIOXKHBIE BEIIECTBA

ATOMHO-MOJ’IeKy.]'IHpHOC YUYCHHUC

3aKOH IOCTOSTHCTBA COCTaBa BEILECTB.
Xumuueckast popmynna. BaneHTHOCT
aTOMOB XMMHYECKUX JIEMEHTOB

OrHOCUTENbHAA aTOMHAs Macca.
OTHOCHUTEBHAS MOJICKYJISIpHAs Macca

12

13

14

15

MaccoBas J0JI XUMHYCCKOT'O 3JICMCHTA B
COCAUMHCHUHN

KonuuectBo BemectBa. Monbs. MosnsipHas
Macca

dusnueckue u xumuueckue sieaus. J1.O.
Ne4 Habmonenne pusnyeckux u
XUMHUYCCKUX SIBJ'IGHI/II\/II.

Huctpykrax mo Th. [Ipaktuueckas padorta
Ne 3. [Ipu3Hakuy 1 yclI0BHsI IPOTEKAHUS
XUMHUYECKHUX peaKuil



16

17

18

19

20

21

22

23

24

3aKOH COXpaHEHMsI MAaCChl BEILIECTB.
XHWMHUYECKUE yPABHEHUS

Knaccudukanus XuMHYECKUX peaKIui
(coemuHeHus, pa3oXKEeHHs, 3aMEIICHUS,
obmeHa)

Brraucnenus KOJINYCCTBA, MAaCChl B€IICCTBA
10 YPaBHCHUSAM XUMHUYCCKUX peakunﬁ

Brrancnenus KOJIMYECTBA, MaCChl BCIIECCTBA
10 YPAaBHCHUAM XUMHUYCCKUX peaKI.IPII’I

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImkiIoneauct. O0o0menne u
cUCTeMAaTU3alus 3HaHu!

Konrtponsnas pabora Nel o teme
«BemiecTBa 1 XUMHUYECKUE PEAKIIUI»

Bozayx — cmech razos. CoctaB Bo3myxa.
Kucnopost — 371eMEHT | IIPOCTOE BEIIECTRO.
O3o0H

duznyeckre 1 XUMHUECKHE CBOIICTBA
KHCIIOPOJia (peaKIuu OKUCIICHUS, TOPCHHE).
[Toustue 00 okcumax. JI.O. Ne5
O3znakoMyeHue ¢ 00pa3iaMu OKCHIIOB U
OIMCAHHE UX CBOMCTB.

CrniocoObl osTy4eHUs KUCI0po/ia B

71ab0paToOpUX U MPOMBIIUIEHHOCTH.
[IpumeHeHue kucnopoa



TerutoBoit 3 PeKT XUMUIECKOU PEaKITHH,
MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHIX.

25
TomnuBo (HedTh, Yroiab U METaH).
3arpsizHeHUE BO3/1yXa, CIIOCOOBI €T0
MpeI0TBpALIECHUS
Unctpykrax no Th. Ilpaktuyeckas pabora

26 Ne 4 o teme «Ilonydyenue u cobupanue
KHUCJIOPOJ1a, U3yUYEHUE €TO0 CBOMCTBY

7 Bonopox — 35eMeHT U IpoCTO€E BELIECTBO.
Haxoxnenue B mpupone

73 ®u3nuecKre 1 XUMHYECKHE CBOMCTBA
Bojopoza. [Ipumenenue Bogopoaa

29 CrniocoOblI mosty4eHus BOA0po/ia B
naboparopuu

30 ITonsiTue o kucnorax u cousax. JI.O. Ne6
B3aumopeiicTBre KUCIOT ¢ MeTajiaMu
Wuctpykrax no Th. Ilpaktuyeckas pabora

31 Ne 5 mo Teme «Ilonmydenne u cobupanme
BOJIOPO/A, U3yUYEHUE €0 CBOWCTBY

32 MoutsipabIii 00BEM Ta30B. 3aK0OH ABOTaIPO
Brrunciienns o0b€Ma, KOJIHYECTBA

33 BEIIIECTBA ra3a Mo €ro U3BECTHOMY

KOJIMYECTBY BEIIECTBA WU 00BEMY



34

35

36

37

38

39

40

41

Brruucnenust 00bEMOB ra3oB 10 ypaBHEHHUIO
pEeaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH T'a30B

duznueckre 1 XUMUYECKHE CBOMCTBA BOJbI.
CocraB ocHoBauuii. IToustre 00
WHJUKAaTOpax

Bopna kak pactBoputens. Hackiennsie u
HEHACHILEHHBIE pacTBOpbl. MaccoBas 101
BeniecTsa B pactBope. JI.O. Ne7
HccnenoBanue ocoOeHHOCTEN pacTBOPEHUS
BEIIECTB C PA3INYHON paCTBOPUMOCTBIO.

MaccoBas 10151 BEIlIeCTBa B pacTBOPE.
Pemenune 3agau.

Unctpykrax no Th. IIpaktuyeckas pabora
Ne 6 o Teme «IIpuroToBieHrue pacTBOPOB C
onpeaes€HHON MacCOBOM 10eH
pPacTBOPEHHOTO BEILIECTBA

0O606mmenue o Teme "Kucnopoa.Bogopon.

Bopga"

Kontponbnas pabota N2 o teme
«Kucnopoa. Bogopoxn. Bona»

Oxcupl: cocTaB, KiaccupuKaims,
HOMEHKJIATypa



42

43

[Tonydyenue u XuMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
okcuaoB. JI.O. Ne® Bzaumonenicteue
pacTBOpa CEpHOM KUCIOTBI C OKCUIOM MEIU

{1).

OcHOBaHHUS: COCTaB, KJIaCCHU(PUKAIIHS,
HOMEHKJIATypa

44

[Tonmydyenue u XuMHUUYECKHE CBOMCTBA
ocHoBanuil. JI.O. Ne9 Tlonyuyenue
HEPaCTBOPUMBIX OCHOBAHUM.

45

46

Kucnotsr: coctas, knaccuduxarus,
HOMEHKJIaTypa

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
kucioT. JI.O. Nel0 Onpenenenue pacTBOpOB
KHUCJIOT U LIEJIOYEN C TOMOLIBIO
uHaukaTopos. JI.O. Nell M3yuenue
B3aUMOJICHCTBUS KUCIIOT C METAJJIAMU,
peaKunii HENTpaTU3aInu.

47

48

49

Counu (cpeniHue): HOMEHKIIATypa, ClIoCOObI
MOJTyYCHHUS

Conu (cpennue): XMMUYECKHe CBOMCTBA.
JI.O. Ne12 BrIiTecHeHHE OQHOTO METAIA
JIPYTUM U3 PacTBOpPA COJIH.

I'eneTmueckas cBSI3b MCXKAY KiIaCCaMHn
HCOPTaHUYCCKUX CO€JUHEHUI



50

51

52

53

Wnuctpykrax no Th. Ilpaktuyeckas pabora
No 7. PemieHue 3KkcriepuMeHTaIbHbIX 33/1a4
1o Teme « OCHOBHBIE KJIACCHI
HEOPTraHWYECKHUX COCTHMHCHHIN

O00011IeHNE U CUCTEMATU3ALMs 3HAHUN

Kontponbnas pabota Ne3 o teme
"OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHuit"

[TepBble MOMBITKH KJIAacCU(pUKALIUU
XUMHYECKHX 371eMeHTOB. [loHsATHE O
rpynmnax cxoAHbIx 31emMeHToB. JI.O. Nel3.
OsHakomiieHHE ¢ 00pa3liaMy METAIIOB U
HEMETaJUIOB

54

IIepuoanueckuit 3axoH u Ilepuoanueckas
CHUCTEMa XMMUYECKUX 1eMeHToB /[I. 1.
Menneneesa

55

56

[Iepuoasl, rpynnsl, MOATPYIIIIBI

Crtpoenue atoMoB. CocTaB aTOMHBIX SJIEP.
H30T0MBI

57

CtpoeHue 3NIeKTPOHHBIX 000I0YeK aTOMOB
aneMeHToB llepuoanueckoii cucremsr . M.
Menpeneesa

58

XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA
II0 €ro MoJjoxeHuto B [lepuoanueckoit
cucteme /1. 1. MenaeneeBa



3nauenue [lepuoandeckoro 3aKkoHa st
pa3BuTHs Hayku U npakTtuku. 1. U.

59 ..
MenneneeB — y4éHbIN, MIEIaror u
rpaKIaHuH

60 DIEKTPOOTPUIIATEILHOCTh ATOMOB
XUMHUUYECKHUX DJIEMEHTOB

61 HNonHas xuMudeckas CBA3b

& KoBaneHTHas monspHasi, HETOJISpHas
XUMHUYECKAS CBA3b

63 CrelneHs OKUCIIEHUS

64 OKUCINTEIBFHO-BOCCTAHOBUTEILHEIE
peakuuu

65 OKHCIIUTEIN U BOCCTAHOBUTEIN

66 Kontponbnas padora No4 o teme
«Ctpoenne aroma. XUMHUYECKasi CBS3b

67 PesepBublit ypok. O000m1IeHNE U

cUCTEMAaTHU3alUsd 3HAHUU



68 PeseprHblit ypok. O000mIIeHNE U

CHUCTEMAaTHU3alU 3HAHUUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



IHOYPOYHOE IINTAHUPOBAHHUE
9 KUIIACC

Ne ni/n

Tema ypoka

Bsonnsblil nHcTpyKTax no Th. Ilepnonnueckuii 3akoH.

KoanuyecTBo yacos

Bcero

Jara nzydyenus

ara no ¢axry

1 [Tepuoanueckas cucteMa XuMHYECKUX AieMeHToB JI. U. 1
MenneneeBa

) 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUYECKHUX |
AJIEMEHTOB TEPBBIX TPEX MEPHOIOB

3 Bubl XMMU4ECKO# CBSI3M U TUIIBI KPUCTAJUTMYECKUX |
pemeETOK

4 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1
BEILIECTB
KonTponbHas padota no teme «IloBropenue n

5 yriyoJieHre 3HaHUN OCHOBHBIX Pa3fesioB Kypca 8 1
kiaccay. Pacuetsl mo TXY

6 Knaccudukanus XuMHYECKUX peaklnui 10 Pa3IMyHbIM |
npusHakam. Pacyetst mo TXY

7 ITonsTHE O CKOpOCTH XMMHUYECKOM peakuuu. [lonstue o |
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKIUAX

8 ITonsiTue 0 XxXuMHUeCcKOM paBHOBecHH. DaKTOPBHI, 1



BJIMAIOIIMEC Ha CKOPOCTH XHUMHYICCKOMN pCaKkuun u
IMOJIOKCHNUE XUMHNYCCKOI'0O PpaBHOBECHA

9 OKUCIUTETLHO-BOCCTAHOBUTEIBLHBIC PEAKIIUN

10 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU

1 Teopust anexkTpoauTUueckoil aucconuan. CUIIbHbIE U
ci1a0bIe AIEKTPOIUTHI
HNounbie ypaBuenus peakuuid. JI.O. Nel M3yuenue

12 MIPU3HAKOB MPOTEKAHUS peaKIlud HOHHOTO OOMeHa B
pacTBOpax AMEKTPOIUTOB (C 0Opa3oBaHUEM OCAIKa,
BBIJITICHUEM ra3a, 00pa30BaHUEM BOJIbI).

13 XuMHUyecKkre CBOMCTBA KHUCIOT U OCHOBAHUIT B CBETE
MPEICTaBICHU 00 AIEKTPOIUTUIECKON TUCCOLIUAIIUT

14 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUN 00
AIEKTPOIUTUYECKON JUCCOLIMAIIII

15 [TonsiTue o ruaposn3e conei

16 O0001IeHE U CUCTEMATH3aIMs 3HAHUH

17 Wuctpykrax no Th. IIpaktuueckas padora Ne 1.
«Penienne sKCIepUMEHTAIBHBIX 3a1aW)»

13 KontponbHas pabora Nel mo TeMe «DJaeKTpoIuTHIecKas

aucconyanys. XuMHUYECKUe pCaKknuu B paCTBOpax>»




19

OO6m1ast XxapaKTepUCTHUKA TAJIOTEHOB. XUMUYECKHE
CBOIICTBa Ha MpUMepe XJIopa

20

21

XnopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKHE
CBOMCTBA, MostydeHue, npumererue. JI1.O. Ne2
[IpoBeneHne KaueCTBEHHBIX PEAKIIMI HA XJIOPHU/I-UOHBI.

Wuctpykrax no Th. Ilpaktuueckas padora Ne 2 o Teme
«IlomyueHne CONSTHONM KUCIIOTHI, U3y4YEHHUE €€ CBONCTB)

22

23

24

25

26

Brruucnenus no ypaBHEHUSM XUMUYECKUX PEaKLIUM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

OO6mrast xapakTepucTuka 3aeMeHTOB VIA-Tpynmsl.
AnnotponHbie Monudukanmu cepbl. Haxoxaenue cepsl u
€€ COEMHEHHI B TpUpoic. XUMHUUYECKUE CBOMCTBA CEPhI

CepoBojaopoi, cTpoeHue, ((PU3NIECKUe U XUMUIECKHE
CBOMWCTBA

Oxcunpl cepbl. CepHas KUCIIOTa, GU3HYECKUE U
XUMHUYECKHE CBOMCTBa, puMeHenue. JI.O. Ne3 M3yuenue
XUMHUYECKHX CBOMCTB pa30aBIICHHON CEPHOM KUCIIOTHI.
JL.O. Ne4 TTpoBeneHne KaueCTBEHHOM peaKIuy Ha
cynb(aT-uoH 1 HAOIIOJICHUE TIpU3HAKA €€ MPOTEKAHUS

XHUMHYECKUE PEAKIINH, JIEKAIUE B OCHOBE
IPOMBIIIJICHHOTO CII0C00a NOIYYEeHUs] CEPHON KUCIIOTHI.
XHWMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI
COCIMHEHUSIMH CEPBI



Brrunciienne MaccoBOi 1071 BBIXOAA MPOIYKTA

27
peaKInH.

28 KonTponbhas padota Ne2 no teme : "I"anorenst. Cepa”
OO6m1ast xapaKTepuCTUKA 3JIEMEHTOB V A-Tpyniibl. A30T,

29 pacmpocTpaHeHHe B pupoe, Gu3ndeckue u
XUMHYECKHE CBOCTBA
AMMHaK, ero pu3nyecKue U XUMHUYECKHe CBOMCTBA,

30 nonydenue u npumenenue. JI.O. NeS Ilposenenue
KayeCTBEHHOW peaKkI[Mi Ha NOH aMMOHUS U U3yUeHHE
MIPU3HAKOB €€ MPOTEKAHMS.

31 Wuctpykrax no Th. Ilpakruueckas padota Ne 3 o teme
«ITonyyenne ammuaka, U3y4eHHE €r0 CBOMCTBY»

1 A3oTHas KUCIOTa, €€ GU3NUecKre U XUMUYECKUE
CBONCTBA
Hcnonb30BaHNE HUTPATOB U COJIEH AaMMOHUS B KAYECTBE

33 MUHEPAIBHBIX yI0OpeHU. XMMHUYECKOE 3arps3HEeHNe
OKpY’KaroIIel cpesibl COeIMHEHUSIMHU a30Ta

34 docdop. Oxcun hochopa (V) u hochopHas kuciora,
buznyecKre 1 XUMUYECKUE CBOWCTBA, TIOTyYCHHUE
Hcnons3oBanue ¢pocdaToB B KAUECTBE MUHEPATBHBIX

35 ynoOpeHuit. 3arpsi3HeHHe MPUPOTHOM cpenbl hochaTaMu.

JILO.Ne6. [IpoBenieHne kaueCTBEHHOM peakluy Ha
dbocdar-noH 1 U3yudeHHUE MPU3HAKOB €€ TPOTECKAHMUS.



36

37

38

39

40

41

42

43

44

Yrnepon, pacnpocTpaHeHue B pupoe, pusndeckue u
XUMHYECKHE CBOMCTBA

Oxcuppl yriepona, ux Gpusnueckue 1 XUMHYECKHe
CBOICTBa. DKOJIOTNYECKUE MPOOIIEMBI, CBS3aHHBIE C
okcuaom yriepoxa (IV)

VYronbhas kuciora u e€ conu. JI.O. Ne7 [IpoBenenue
Ka4eCTBEHHON peakluy Ha KapOOHAT -HOH U U3yYeHHE
IIPU3HAKOB €€ IIPOTEKAHMUS.

Huctpykrax no Th. Ilpaktuueckas padora Ne 4 o Teme
"Ilony4yenue yriekucioro raza. KauectBeHHas peakius
Ha KapOoHaT-uoH"

HCpBOHa‘IaJ'IBHBIC MOHATHS 00 OpraHN4YCCKHX BCUICCTBAX
KaK 0 COCAUHCHUAX yIrjiepoaa

Kpewmuuii u ero coequnenus. JI.O.Ne8 [IpoBenenue
Ka4eCTBEHHOM PEAKIIMKU HA CUITUKAT-UOH UU3yUCHHE
MPU3HAKOB €€ MPOTEKAHMUS.

Nuctpykrax no Th. Ne 5. Pemenne s3kcriepuMeHTaIbHbIX
3a1a4 1o teMe « BaxxkHeHIe HeMeTallsIbl ¥ UX
COCIUHCHHUSY

O0600menue 110 Teme «BakHele HeMeTaluIbl U UX
COEIMHEHUD

Konrponbnas padora Ne3 o teme «Baxueiiume
HEMETaJJIbl U UX COCIUHEHMSDY




OO0mas XxapakTepuCTHKa XUMHUISCKUX AIIEMEHTOB —
MeTauioB. Merayuinueckasi CBA3b U METaNINYECKast

45 KpHUCTaJUIMYecKas pemérka. @u3ndyeckre CBOMCTBa
MetasuioB. JI.O.Ne9 O3HakomiieHHe ¢ 00pa3aMu
METAJIJIOB U CIUIABOB, UX (PU3MYECKHUMH CBOHCTBAMHU.

46 XHUMHUYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKUI
P HaIPSDKEHUH METaJIOB
OOuue criocoOb! noaydeHus: MetamioB. CIiaBbl.

47 Brrunciienus no ypaBHEHHUSIM XUMHUUYECKUX PEAKIIU,
€CJIM OJJUH U3 PEareHTOB COAEPKUT IPUMECH.

48 [ToHsiTHE O KOPPO3UU METAIIIIOB

49 [l{emouyHble METaIIIIbI

50 Oxcuabl U TUAPOKCUIBI HATPUSI U KaTust
[llenmouno3eMeNbHBIC METAJIbI — KAJIBIIUM U MarHUH.

51 JL.O. Nel10 IIpoBeneHnre ka4eCTBEHHBIX PEAKIIUA HAa MOHBI
(Marawmsi, KaibIus ), OMMMCAHUE MMPU3HAKOB WX
MPOTEKAHUSI.

52 Baxueiiniue coeIMHESHUS KaJlbIUs

53 O000111eHIE U CUCTEMATU3aLHUs 3HAHUI



54

55

56

57

58

59

60

61

62

63

XKécTkocTh BOJBI M CTIOCOOBI €€ yCTpaHEeHUS

Nuctpykrax no Th. I[IpakTudeckas padbora Ne 6 o Teme
"YKécTkocTh BOABI U METOBI €€ ycTpaHEeHUs"

ATITOMAHUN

AwmdoTtepHnbie cBolicTBa okcuaa u ruapokcuaa. JI.O. Nell
UccnenoBanmne ampoTEpHBIX CBOMCTB THIPOKCHIA
QTIOMUHUS U TUAPOKCHU/IA [IUHKA.

Kenezo

Oxcuppl, ruapokcusl U conu xenesa (1) u xenesa (I11)

O6o06mmenue u cucremaru3aius 3uanuii. JI.O. Nel2
[TpoBeeHne KAaUECTBEHHBIX PEAKIMi HA HOHBI I[MHKA,
skenesa (II) u xxenesa (I111), menu (II), onucanue
HpI/I3HaKOB nux HpOTCKaHI/IH.

HNuctpykrax no Th. IIpakTudeckas padora Ne 7.
Pelienue skcriepuMeHTaNbHBIX 33134 110 TEME
«Baxuelmne MeTalIbl U UX COSTUHECHUA

Brrunciienuns mo ypaBHEHHSIM XUMHUYECKUX PEAKIIHM,
€CIIM OJIMH U3 PEareHTOB JaH B M30BITKE UJIH COACPIKUT
MpUMECH. BbIYuciaeHust MacCOBOM JTOJIM BBIXOJ1A
MPOAYKTa PEAKIUU

O000111eHIE U CHCTEMATH3aLUs 3HAHUI



Kontponbnas pabora Ne4 o teme «Baxknenume

64 1
METaJIJIbl U UX COEIMHEHUS

65 BemecTBa 1 MaTepualbl B MOBCEAHEBHON KU3HU 1
YelIoBeKa

66 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIb 1

67 Posb xuMHUM B pelIeHUH SKOJIOTHYECKUX MPoOIemM 1

68 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTH3aIUs |
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



YYEBHO-METOJIUYECKOE OBECIMEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiinonepHoe o011eCTBO
«3parenscTBO «lIpocBenieHue»

* Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AkiinonepHoe o011ecTBO
«3marenscrBo «lIpocBemenue»

» Xumusi, 8 kimace/ ['abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknmonepHoe oouiectBo «M3aarenbctBo «lIpocBemenne»

* Xumus, 9 knacc/ 'adpuensia O.C., Octpoymon U.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA
Xumus, 8-9 knacc/ IN'abpuensan O.C., OctpoymoB W.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

OnexTpoHHBIA 00pazoBarenbHbii pecypc " cnam OI'D. Cpennee oOiee
oOpa3oBaHue. Y4eOHbBIN MOIYJIb IO PEIICHUIO TPYIHBIX 33JJaHUi 10 Y4eOHOMY

npeamery" Xumus".8 - 9 kinaccs",AO U3znarensctBo " [IpocBenienne”
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