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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOrO 00mIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBEe TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaeparbHOl pabodeil TporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl Y4eOHOTO nmpeamera « XuMushH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[IporpaMmma 1Mo XuMuu Oa€T TpEACTaBICHUE O LENAX, OOIIed cTpaTteruu
OoOy4eHHs, BOCIHTAHHS ¥ Pa3BUTHA OOYYAIONMUXCS CPEICTBAMH Y4eOHOTO
npeamera, YCTaHABIIMBAET o0s13aTeNIbHOE peAMETHOE CoJIepKaHue,
MpeayCcMaTpPUBAET paCIpeeleHUe €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pasienaM M TEMaM MPOrpaMMbl MO XUMHUHU, ONPENETSAECT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh  U3YUYEHHUS] XUMHUU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuxcs, ONpeaesisieT BO3MOXXHOCTH IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEeNbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TaKke TPeOOBAaHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeAMETa U OCHOBHBIX
BHUJIOB Yy4eOHO-IIO3HABATEIbHOU JEATEILHOCTH OOYYalolierocs II0 OCBOCHHIO
y4eOHOro coiepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHUPA, BAKHYIO
pOJib UTPatOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAICHUSIX
DPHEPTUU M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOIN U 9KOJOTUYECKON O€30acCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTUS |
dbopMHpOBaHUS KYJIbTYPbl TUYHOCTH, €€ 001IeH U PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSTEIbHOCTH,
HKCHEPUMEHTAIIbHBIX M HCCJIEI0BATENbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TEIHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIAa HA €UHCTBO NMPUPOABI M YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
HAay4YHBIM 3HAHUSIM, K NIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
oOpa3oBaHue 00Yy4aIOIIUXCSl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
COJIepKaHMsI  y4yeOHOTO  MpeaMeTa, KOTOphIM  SIBISIETCS  TeJarorMuecKu
alaliTHPOBAHHBIM OTpa)kKeHHWEM 0a30BOI HAYKH XUMHUH Ha ONPEACTIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHNYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuro. CoaepkaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHSATHM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIUITY
MOCJIE0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX TMPEJICTABICHUN
Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON OHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPYyroMy, BBINONHAS (GYHKIUM OOBSICHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOIIECH HAYyYHOM KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TMO3HaHMs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHMM W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpYKaIoMUA MUy,
«buonorus. 57 knacce» u «Puszuka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 0OJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATeIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUIHX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKEHUMH,
JIOCTYIIHBIX 00OOIICHHT MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpUOOLIEHUM K HAay4YHbIM METOJIaM T[O3HaHUS IpU H3YYEHUHU BEUIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUU B YueOHO-TIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BaTENbCKON
NeSATEIbHOCTH, OCBOCHHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIeCTBAMH B
TOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHUS BAKHOE
3HaYEHUE MPUOOPENH TaKUe LU, KaK:

— (¢$opMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PELICHUH,
CHIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTb OOy4YeHHMsT Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
oOy4Jarommxcss K CamMOCTOSATEIbHOM MO3HABATEIBbHON J€ATEIbHOCTH, HAyYHbBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CTOCOOCTBYIONIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, IMMO3HAHUS M CaMOMNO3HAHMSA, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JI€ITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUU OOBACHATH U OLICHUBATh SIBJICHUS
OKPY’KaIOIIEr0 MHpA, UCHOJIb3Yysl 3HAHUSA U ONBIT, MOJYYEHHBIE NMPU U3YUYECHUU
XUMHH, TPUMEHATh UX TPU PEHIeHHH MpoOJiieM B MOBCEIHEBHON JKHU3HHM U
TPYIOBOM NEATENbHOCTH;

— (QopmupoBaHue y O0OyyaroUMxcs T'yMaHUCTHUYECKHX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIAOBOM JEATEIBHOCTH B UENIX
COXpaHEHUS CBOETO 3/I0POBbs U OKPYKarOLIEH IPUPOJIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHsS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiis M HANMPABIECHHOCTH JajJbHEHIIIETO
oOyueHus.

OOmiee 4YMCIIO 4YacoB, OTBEAECHHBIX IS HM3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, coctaniseT 136 yacos: B 8 kiacce — 68 gacos (2
gaca B HeJleno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tema m BemectBa. PU3MYECKHME CBOMCTBA BEMIECTB. ATPErarHOE COCTOSHHUE
BemecTB. [lonaTHe 0 Meromax Mmo3HaHus B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasE aTOMHas Macca.
OTHOcuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuecTBo BemectBa. Mosib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, mpaBuiaMu paboThl B JTaOOpaTOpUu M
npuéMamMu o0palleHus ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3yUCHUE U OMHCAHUE
dbu3MYecKuX CBOWCTB O0OO0pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMsI BOJIbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOMN) SIBJIICHUI, HAOIIOIeHUE U
OMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakluil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
mean (11) mpu HarpeBaHuu, B3anMOCHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3Y4YEHUE CIOCOOOB PAa3JCICHHs] CMECEH: C MOMOIIBIO MarHuTa, (UIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIISALMA, XpoMaTorpadus, NpoBEJEHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIEHHWE W  ONHWCaHuEe  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopona B Tpupone, (U3MYECKHUE U XUMHUUYECKHE
cBoictBa (peakinuu ropeHusi). Oxcuabl. Ilpumenenune kuciopona. CrocoObl



MOJIy4YEeHUs] KHCJIOpOJa B Jabopatopud U mOpoMbliieHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBor »hdEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUue
BO3/IyXa, yCWICHUE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, (U3MYECKME U XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. KucnoTsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelb. PacTBOpHI.
HacpilieHHbIE M HEHACBINIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/Abl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoOJie U B KU3HU 4yenoBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJA. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranndeckux coenuHenuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyneoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpasyromme. HomeHnkmarypa okcuaoB. Du3nUeckue M XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCUI0B.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHuU. [ToyueHrne oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydeHnune KUCIIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEJCTICHUE COAECPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHHUS U
MpeKpalieHus: TopeHus (moxapa), O3HAaKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHUE, pACMO3HABAHHE U HU3YUYCHUE
CBOMCTB BOJOpoja (rOopeHwue), B3auMojcicTBre Bogopoaa ¢ okcugom menu (I1)
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpPa3ll0OB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEJOBAaHUE OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalJlaMu
(HaTpueM ©  KajibllueM) (BO3MOXHO HCHOJb30BAHUE BUJICOMATEPUAIIOB),



UCCJIEIOBaHUE OO0pa3loB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX KIIACCOB,
HAOJTIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT W IIEIOUYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHOMl KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOIO METAJIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWIine KiIacChl HEOPraHHMYECKHUX
COCTMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUuU

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
IPYIINaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U HIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). JIEMEHThI, KOTOpPhIE 00pa3yroT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUBIL.

Ilepunonnueckunt 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAs  (QOpPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. Menneneea. [leproibl
u rpynmnbl. Ou3znyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYMIIbI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siAep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMoB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosuoxeHuro B [lepuoanueckoit cucreme /1. . Mennaeneena.

3aKOHOMEpPHOCTU H3MEHEHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIIaM U EPUOAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4€Hbl U
IpaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIHUTENbHO--BOCCTAHOBHUTEIBHBIC  PEAKIUH.
[Tporecchl okucaeHust U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IHUHKA C PacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPHUMEPBI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiyu pa3ioKeHUs, COSTUHEHNUSA).

Meoswcnpedmemmnuie céasu



Peanmusanysa MeXNpeIMETHBIX CBS3€d INMPU U3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MTOHATHS: HAyYHBIM (haKT, TUIoTes3a, TEopus,
3aKOH, AaHalu3, CHHTE3, Kiaccupukanuus, NEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: wmarepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTD, MOJICKYJA, 3JEKTPUYECKUN 3apsjl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHOJOB, KalMs, KaJlbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIO)KEHUEM 3JJIEMEHTOB B Ilepmomgmueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKOU PEUIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEOMHEHUHN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3iIuyHbIM NpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpPaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsaTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJ0XKEHHE XUMHYECKOTO
PaBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIuHu. CocraBneHnue YpaBHEHUI



OKHCIIMTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMHA C  HCIOJb30BAHUEM  METOJA
AJIICKTPOHHOTO OajaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIHTHI.

Peakimun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIINH HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuui. CBOWCTBAa KHUCIOT,
OCHOBAaHMW U COJIGM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconnannu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX
BEII[ECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONINX — TMPU3HAKM  TPOTEKAHHWs]  PEeakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiMK pas3yioKEeHHs, COCTUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HA HOHBI, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OO6mast xapaktepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHblEe cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJAEICTBHE C MeETalllaMHM, HEMeTajulaMH, IIeJoYyaMu). XJIIOPOBOJOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NpUMEHEHHe. JleiicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M YEJOBEKAa. BaKHEHIIHWE XJIOPUIBI U UX
Hax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYECKUe CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. Xumuyeckue coiicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMHUYECKHEe cBOUMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucimoTa, (Qu3Myeckne W XUMUYECKHE CBoWcTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chnenuduyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha



cyibdar-uoH. Haxoxnenue cepbl U €€ COEAMHEHUH B NpHUpPOAE. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COECIMHEHHUSMHU cepbl (KUCIOTHBIE JOK[IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
(du3nyeckue 1 XuMHYECKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. Coiau aMMOHus,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHMCIOTa, €€ MojydyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENS Kllacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arps3HeHNE OKPYIKAIOIICH CPelbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponHeie Moaudukauuu (ochopa, uUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUIECKHUE CBOMCTRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI00pEHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriaepona B npupoje. OKCUbl yriepojaa, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KIMMAaTa, MMapHUKOBBIN
b dexT. YronbHas KucaoTa U €€ coiu, ux (PU3NUYECKUe U XMMUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIULIEPUH, YKCyCHasl KUCIIOTa).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (OE€H3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeIKax, yrieBogax — U ux
pojM B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus 00
okcunie kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6e30MmacHOro MCIHOIb30BaHUs
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HMU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOJCHUE TTPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
raJIoreHOB M WX COEJUHEHHM (BO3MOXKHO MCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa MoJj JAeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3yYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKIny Ha cyibdar-
WOH W HAOJIOJIeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEAUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 0Opa3liaMu a30THBIX U (HOchHOpHBIX ya0OpEeHUH, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U H3yYEHUE CBOMCTB aMMHakKa, MpPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3AMMOJICMCTBUE KOHUEHTPUPOBAHHOW a30THOU KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJIeIIen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHUE, COOMpAHUE, PACMO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Tra3a, MpOBE/IEHNE KaYyeCTBEHHBIX peaklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TMPU3HAKOB HUX NPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenmme HeMEeTaITbl U UX COCTUHEHUS.

MeTaJLibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux syemeHros [, .
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. Mertajuindeckasl CBsI3b U
METAUIMYECKAST ~ KPUCTAJUIMUECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpsbKeHU MetamuioB. Ou3nueckue U XMMHUUYECKUE CBOMCTBA MeTaiuioB. OO0mue
CIocOOBI TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B ObITY Y MPOMBIIIIICHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemenToB JI. 1. MeHnaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHuWe WIeNOYHBIX METAUIOB MW MX
COEMHECHUM.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepuognueckout cucreMe xumuueckux sneMeHToB Jl. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nUeCcKue U XMMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxkuHelmue coequHeHHUs KalblUs (OKCHUJ, TUIAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpoeHHME aToma, HaxOxJeHHE B mpupoae. Pusnueckue U
XUMHUYECKUE CBOMCTBA allOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUIA U THAPOKCUA
ATIOMUHUS.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIEHUE B npupoac. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xene3a. OKCUbl, THAPOKCHUIBI U comu xkene3a (11) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbIUg W HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHME BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKUWid HAa MOHBI: MarHus, KajbLUs, aJlOMUHUS, LIMHKA, >KeJe3a
(I u xenesza (1), meau (11), HaOMOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJJaMEHH MWOHaMU HaTpus, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeuime
METAJJIbl K UX COCTUHECHUS.

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 0KOraX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouen cpeipl (MpeaenabHasl I0IyCcTUMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIE
MaTepualbl).

Meoscnpeomemmnuie céasu



Peanmusanysa MeXnpeIMETHBIX CBS3€d INPU U3YYEHHM XUMHM B 9 Kiacce
OCYIIECTBIISICTCSl 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIM (PakT, TUIOTe3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, KIACCU(PUKALMS, IEPUOAUYHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOJECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUAJIBI.

du3nkKa: Marepus, aTroM, OJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKHU 3apsii, NPOBOJHHKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORNEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAs
peméTka, CIiaBbl, (PU3NYECKUE BEIWYUHBI, €AUHHUIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMs JOCTUTAIOTCS B XoA€ OOyYeHHs XHMUU B €IUHCTBE y4eOHOU U
BOCIIUTATEJILHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, HPUHSATHIMH B
oOLIeCTBE MpaBUJaMd M HOPMaMU TMOBEJIEHHUS M CHOCOOCTBYIOT MpOIEccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLMAIIA3ALUN O0yYArOIINXCA.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX LIEHHOCTHBIX OpUEHTAUA U
pacUIMpEeHHE OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TOHMMAHUSI 3HAYECHHUS XUMHUYECKOM HAayKu B >KHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIME o
NEPENOBbIX JOCTHKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HUCCIEAOBATEeIbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
JeSATEeNBbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBIIIOJIHEHUH YYEOHBIX, IO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe OSTOW Y4eOHOM JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TIOBEJCHUE U TIOCTYNKH CBOUX TOBApUILEH C TO3UIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHYECKHE TPEICTABICHNS O BEIIECTBE M XWMHYECKOW pPEaKLUHU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH M COCTABIISIOIIHNE
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aHUMOCBS3AX YEJIOBEKAa C
MPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOoThl € Y4YeOHbIMM TEKCTaMH, CIPaBOYHOMU



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYECHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM UM  HCCIIEIOBATEIbCKON
JIeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPeOIEHUS aIKOIoJisd, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUYECKOMY M3YUYEHHUIO TTpodecCcuii U Tpyaa pa3aIudHOTO poa,
YBOKECHUE K TPYJAy U pe3yjbTaraM TPYJOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIA BBHIOOD
WHMBUyTBHOW TPACKTOPUHU MPOAOTIKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIBHON eITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(EeCcCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOr0 U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
mpaBuiI 0€30MMaCHOTO MTOBEEHUS MTPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYAIIHSIX,
YIPOXKAIOIMINX 3A0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJAHON CPEIOU, JJI MOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHMUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M MyTEeH UX PEIICHHS] MOCPECTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIJICISIOT 3HAUYUMBIC IS
dbopMuUpOBaHUSI MHUPOBO33PEHUST OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOU KapTHHE MUpPA, U YHUBEpCAJIbHbIC yUeOHbIC ACHUCTBUS (I103HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 00ECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY ITUTAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XWMHYECKUX TMOHATHUU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTMMHU IOHSTHSMH), MCIOJIb30BaTh
MOHATHUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHAYKTHUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHSITH B TIpPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUU MOJICIbHBIC TIPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATHh CYILIECCTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KA4ECTBE HHCTPYMEHTA
MIO3HAHUSA, a TaKXKe B KAdeCTBE OCHOBBI i1 (POPMHPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yiabTar, GOpMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MPOJICTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHbIC
nmocobus, pecypchl MHTepHeTa), KPUTHUUECKH OIICHHWBATh IPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHUE MPUMEHATh Pa3IMYHblE METOJbl M 3alpPOChl IIPU MOUCKE U OTOOpE
uHGOpMAllMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX i BBIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPeeIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
00JaCTM  MCMOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYypOH aKTUBHOI'O MUCIOJb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMy mpeacTaBieHus nHGOpMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY;

yMEHHE HCIIOJIb30BaTh M AaHAJIU3UpPOBAaTh B IIpolecce Y4YeOHOH W
UCCJIeI0BATENBCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOLIEH MNpUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIM) JIUCKYCCHUHU) IO
cyliectBsy  oOcyxaaemMoil  TeMbl, (OPMYJIMpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHUSI IPEIIOKEHHOH 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOrO OIbITA,
71a060paTOpHOI pabOTHI MO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  PELIECHUU
BO3HUKAIOIIKMX NPoOJeM Ha OCHOBE yuéra OOLIMX WHTEPECOB U COIIACOBaHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, OIPEICICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE TeHCTBUS:

YyMEHUE CaMOCTOSITENIbHO OMPENEesITh UENH AESITeNbHOCTH, TUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BBIOUPAaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENBbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyY€HHUs] HOBBIX 3HAHHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBIICHHOW LIE€NH, YMEHUE
MCIIOJI30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMble€ B YCIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOM pabodeil mporpaMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI



neucTBul, crnenuduueckue sl NpeaMeTHOW oOnactu  «XUMHUS», BHUJIBI
JEATENBHOCTH 10  MOJYYEHHWIO HOBOTO  3HAaHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHCHHIO B PA3JIMUYHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy oOydeHus B 8 kjiacce rpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHCHMSA, PEaKLIHU PA3J0KECHUS, PEAKUUU 3aMEIICHUs, PEaKIUu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aToOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAas CBsI3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJISI BEIIECTBA
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynaM, BHUJ XUMHUYECKOHW CBsS3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUUYECKUX DJIEMEHTOB (COCTaB W 3apsij sipa, 00IIee YUCIO SIECKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (opmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATebHOCTU — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3aIlUI0, KiacCH(pHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHUCJIOPOAA), MPHUTOTOBICHHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U JPYTHUE).

K xoHiy o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCS YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE PEAKIUHU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC pPEaKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METaJNIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHUS (HOpMYyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CBA3M (KOBaJCHTHAsl, WOHHAs, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE MMEIOTCA B IEPUOAUYECKONW Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npeaenax MaJibIX MNEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHHUIO CTEMEeHEW OKWCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHUYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJSATh YPABHEHUS DJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUs PEAKLIU NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TOJNB30BAHUS  XUMHYECKOW  TOCYJOM W
nabopaToOpHbIM  00OpYy/JOBaHMEM, a TakKe IMpaBuja OOpalleHus C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOpPUI-, OpOMU-,
noau-, kapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATEITHHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YeHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoimyecTBo yacos
Ne HaumenoBanue pa3iesioB u duekTpoHHbIe (LM pPOBbLIE)
KonTpoJubnbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE IIOHATHS
Xumusi — BaxxHas 0071acTh
11 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK
' MIPaKTUYECKON JEeATEIbHOCTH https://m.edsoo0.ru/7f41837c
YeJI0BeKa
12 BemrecTBa 1 XUMHUYECKHE 16 1 1 bubnuoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 21

Pa3znen 2. BaxHeiilne npeacTaBuTe/id HEOPraHU4eCKUX BellecTB

51 Boznyx. Kucnopon. Ilonstue 5 1 bu6muoreka [{IOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopon.Ilonstre o kucmorax bubmuoreka [{IOK
2.2 8 1
H COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 6 1 1 bu6nuoreka [JOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJ1acChl 12 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasneny 31

Paznen 3. Ilepuoanyecknii 3axkon u [lepuoanyeckas cucrema xumudeckux aemeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/ILHbIE PEeaKINU


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

[Tepuoanueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6munoreka IIOK
XUMUYECKUX d1eMeHToB /1. . https://m.edso0.ru/7f41837c
Menpene-esa. CTpoeHue aroma
XHUMHYECKas CBA3b.

3.2 OKHUCITUTEITBHO- 7 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIINHU
but6mmoreka [JOK
Hroro no pasxeny 14 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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

9 KUIIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM uugpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypchl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHe peaKIUH
11 [ToBTOpEeHUe U yriyOieHrne 3HaHui 5 05 bu6nuoreka LIOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 kjacca ' https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 5 bubnmoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOIHALIHS. 8 1 1 bu6nuoreka [JOK
' XUMHYECKUE PEAKLIUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Utoro no pazneny 18
Pazgen 2. HemeTa/s1bl M HX COeTUHEHU ST
51 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["agorens https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 bubmorexa [TOK
' pyfHL- Lep https://m.edso00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 anemeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyTSL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
24 sanemeHToB |VA-rpynnsl. Yraepon u 9 1 2 bubmmorexa [JOK
' 3 PYIHBL. FHICPOA https://m.edsoo.ru/7f41a636
KPEeMHHUH M UX COCTUHEHHUS
Hroro no paszneny 26



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

Pa3zgen 3. MeTaauabl M HX COeTUHEHU S

. bubnmuorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
N but6mmoreka [JOK
3.2 Baskneiiine MeTajUIbl U UX COSTUHEHUS 16 1 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy»kaonias cpeaa
4.1 BelecTBa 1 MaTepHualbl B )KU3HH YEJIOBEKA 3 bubmmorexa TTOK
' m P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
Pe3epBHOE BpeMs 1 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 45


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

INOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KoanuectBo 4acos
Ne ni/m Tema ypoka B Jara uzydyenus dara mo ¢akrty
cero

Beoansii nHCcTpyKTax no Th. I[Ipeamer
XUMHHU. POb XMMHU B )KHM3HHU YeIOBEKa.
1 Tena u BemectBa. JI.O.Nel . M3yuenue u 1
onucaHue GU3NIECKUX CBOMCTB 00pa3IioB
HEOPraHUYECKUX BEILECTB.

2 ITonsTHe O METOJaX IIO3HAaHUA B XUMHHU 1

Wnctpykrax no Th. [Ipaktuyeckas padora
Ne 1 «ITpaBuna paGoTsl B 1abopaTopuu U

3 . 1
npuémbl 00palieHus ¢ 1a60paTOPHBIM
000pyI0BaHUEM)
Yucreie BemecTtBa U cMech. CrocoOsl

4 paznenenus cmeceil. JI1.O.Ne2 U3yuenue 1

CIoco0O0B pa3fiesieHus cMecel (C IMOMOIIbIO

MarHuTa)

Nuctpykrax no Th. IIpakTudeckas pabora
5 Neo 2 «Pa3nenenue cMmeceit (Ha mpumepe 1
OUYMCTKHU TTOBAPEHHOM COMH)»
Atomsbl 1 MmoJiekydel. JI.O. Ne3 Co3nanue
MojieJiell MOJIeKy (IIapOCTEP>KHEBBIX)




XUMHYECKHUE 3JIEMEHTHI. 3HaKU (CUMBOJIbI)

v
XUMHUUYECKHUX 3JIEMEHTOB

8 [TpocTeie U ClI0KHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumuaeckas hpopmyina. BameHTHOCTB
ATOMOB XMMHYECKUX JIEMEHTOB

1 OTtHocuTeNbHASI aTOMHAs Macca.
OTtHocuTenbHAsI MOJIEKYIsIpHAs Macca

12 MaccoBast 10711 XUMHUYECKOTO 2JIEMEHTa B
COCIMHEHUU

13 KonuuectBo BemectBa. Moiib. Moutsipaast
Mmacca
®dusnyeckue U xumuueckue sapienud. J1.O.

14 Ned4 HaGmronenue puznueckux u
XUMHUYECKHX SBICHHA.
Nuctpykrax no Th. [Ipaktuueckas padora

15 Ne 3. Tlpu3Haku u ycinoBUs MPOTEKAHUS

XMMHUYECKHUX PEAKIUN




16

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YPaBHEHUS

17

18

Knaccudukanus XuMHUECKUX peakiui
(coenuHeHuUs1, pa3I0KEeHUs, 3aMELLCHUS,
obmeHa)

Brraucnenus KOJIMYCCTBA, MAaCChl BCIICCTBA
10 YPaBHCHUAM XUMHYCCKUX peaKquI

19

Brruucnenus KOJIMYC€CTBA, MAaCChl BCIIICCTBA
110 YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ

20

21

22

23

24

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIoneauct. O000IEeHNe U
CUCTEMATHU3ALU 3HAHUI

Kontponbhas pabota Nel o teme
«BemiecTBa 1 XMMHUYECKUE PEAKIIUIDY

Bo3nyx — cmech razoB. CocTtaB Bo3ayXxa.
Kucnopos — 31meMeHT 1 POCTOE BEIIECTBO.
O30H

duznyeckre 1 XUMUYECKHE CBOMCTBA
KHCIIOpOJa (peaKIuu OKUCIICHHS, TOPCHHE ).
[Toustue 00 okcugax. JI.O. Ne5
O3zHakoMJIeHHE ¢ 00pa3aMu OKCHIOB U
OINMCaHue UX CBOMCTB.

CriocoObl ostyueHust KUCI0poa B
71a00paTOpPUX ¥ IPOMBILIUIEHHOCTH.
IIpumeHeHune kuciopoaa



TennoBoii 3 PexkT XUMUIECKON peakInu,
MOHATUE O TEPMOXMUMHUYECKOM YPAaBHEHHH,
9K30- U SHAOTEPMUYECKUX PEAKIHUSAX.

25
TornmmBo (HedTh, yroib U METaH).
3arpsi3HEeHUE BO3/1yXa, CIIOCOObI €ro
peIOTBPALICHHUS
Huctpykrax no Th. IIpaktuueckas paborta

26 Ne 4 o Teme «Ilonmyuenue u cobupanue
KHCJIOPO/1a, U3yYeHHE €ro CBOMCTB»

97 Bomopox — 37eMeHT 1 TPOCTOE BEMIECTBO.
Haxoxnenue B nmpupone

98 dusnuecKkue U XMMUYECKHEe CBOUCTBA
Bosopoza. [Ipumenenue Bogopoaa

29 Crioco0bI osryueHust BOA0poia B
nabopaTopuu

30 [Tonsitue o kucnorax u cousax. JI.O. Ne6
B3anmopencTBre KUCIIOT ¢ METalIaMH
Nuctpykrax no Th. [Ipaktuueckas padota

31 Ne 5 mo reme «Ilomyuyenue u cobupanue
BOJIOPO/1a, U3YYECHHUE €TO CBOWCTBY

32 MonsipHblii 00bEM ra30B. 3aKOH ABOTaPO
Beruucnenus o06b€ma, KonuyecTna

33 BELIECTBA ra3a 0 €ro U3BECTHOMY

KOJINYECTBY BELIECTBA WK 00BbEMY



34

35

36

37

38

39

40

41

Brruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO
pEaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILLEHUH Ta30B

dusnueckre U XUMUYECKHE CBOMCTBA BOJIEL.
CocraB ocHoBauuii. [Toustre 00
WHJIUKATOpax

Bopa xak pactBoputens. Hachiennsie u
HEHACBHIIIEHHbIE pacTBOPHI. MaccoBas 10
BemecTBa B pactope. JI.O. No7
HccnenoBanune ocoOeHHOCTEH pacTBOPEHUS
BEILECTB C Pa3IUYHON paCTBOPUMOCTHIO.

MaccoBast 10151 BeliecTBa B pacTBOpE.
Pemenune 3agau.

Wuctpykrax no Th. IIpaktuueckas pabora
Ne 6 no Teme «IIpuroToBienre pacTBOPOB C
onpeAcNEHHON MacCOBOM 10JIeN
pacTBOPEHHOTO BEILIECTBA»

0O606menue o reme "Kucnopon.Bogopos.

Bogma"

Konrponbnas padora Ne2 o teme
«Kucnopoa. Bogopon. Boga»

OKcuapl: coCTaB, KiaccupuKaus,
HOMEHKJIaTypa



42

43

44

45

46

47

48

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
okcugoB. JI.O. Ne8 B3aunmoeiicTBre
pacTBopa CEpHOM KHUCIOTHI C OKCUIIOM MEIH

().

OcHoBaHWus: COCTaB, KJIacCU(UKAIINS,
HOMEHKJIaTypa

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
ocHoBanuil. JI.O. Ne9 [Tonyuenue
HEpPaCTBOPUMBIX OCHOBAHUH.

Kucnotsr: coctas, knaccuduxarus,
HOMEHKJIaTypa

[TonydyeHnue u XuMHUYECKHE CBOMCTBA
kucioT. JI.O. Nel0 Onpenenenue pacTBOpOB
KHUCJIOT U IIEJI0YEH C TOMONIBIO
nHaukaTopoB. JI.O. Nel1 U3zyuenue
B3aMMOJICHCTBHS KUCIOT C METajlllaMH,
peakuii HeUTpaIu3alum.

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
TIOJTYYCHUS

Conu (cpennue): XMMUYECKHUe CBOMCTBA.
JI.O. Nel12 BriTecHEHME OHOTO METaIIa
JIPYTUM U3 pacTBOpa COJIH.

49

I'eneTnueckas CBSA3b MEK/y KilacCaMu
HEOPraHUYECKUX COCIMHEHUN



50

51

HNuctpykrax no Th. [Ipaktuueckas padota
Ne 7. PemieHnue 3kcriepuMEHTaIbHbBIX 33/1a4
1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCITUHEHUI»

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

52

Kontponbnas pabota Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX
coeqnHeHun"

53

54

55

56

57

58

[TepBbie TOMBITKY KIacCUPUKAITTN
XHMHYECKHX 3JIeMEHTOB. [ToHsATHE O
rpynmnax cXoaHbix 35emMeHToB. JI.O. Nel3.
O3znHakoMJyieHHe ¢ 00pa3iaMu METaJIOB U
HEMETAJIJIOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHCTEMa XUMHYECKHUX daeMeHToB /1. 1.
MenpaeneeBa

[Tepuoasl, TPyIIIBL, MOATPYIIIBI

Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP.
N30TO0NEI

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMmeHToB [lepuoauueckoil cuctemst /1. U.
MenneneeBa

XapakTepHUCTUKAa XMMUYECKOIO JIEMEHTA

II0 €T0 NoJI0KeHuIo B [lepnoanyaeckoit
cucteme /1. 1. Menaeneena



3nauenue [lepuonnyeckoro 3akoHa st
pa3BUTHUA Hayku U npaktuku. /1. .

59
MenzeneeB — y4€HbIN, TIEAAror U
TpaXTaHUH

60 DIEKTPOOTPHUIIATEIIBHOCTH ATOMOB
XUMHUYECKHUX DIIEMEHTOB

61 HNouHas xuMudeckas CBsI3b

62 KoBasieHTHas MOJIIpHAst, HETIOJISIpHAS
XUMHUYECKAS CBSI3b

63 CreneHn OKUCIEHUS

64 OKUCINTETBFHO-BOCCTAHOBUTEIIbHBIE
peakimu

65 OKHUCIINUTEIN U BOCCTAHOBUTEIN

66 Konrponbnas padora Ne4 o reme
«Ctpoenne aroma. XUMHYECKAs CBS3b)

67 PesepBHbIif ypok. O6001ICHNE 1

cucTeMaTu3alus 3HaHuM



PesepBHbIii ypok. O6001ICHHE 1

68
cucTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




INOYPOYHOE IIVTAHUPOBAHUE
9 KUIIACC

Ne i/

Tema ypoka

BBoansblii nHcTpyKTaX no Th. Ilepnonnueckuil 3aKoH.

KoanuyecTBO 4acoB

Bcero

HdarTa usyyenus

Jara no dpaxkry

1 [Tepuoanueckas cucteMa XuMH4UECKUX AieMeHToB JI. U. 1
Menpeneena

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB

3 Buibl XuMH4ecKoi CBSA3H U THUIBI KPUCTAIIIMUYECKUX 1
pemeToK

4 Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYeCKUX 1
BELIECTB
Kontponbnas padora nmo teme «IlopTropenue u

5 yrayOieHune 3HaHU OCHOBHBIX Pa3eNioB Kypca 8 1
kiacca». Pacuersr mo TXY

6 Knaccudukanus XuMHUYECKUX peaklnil o pa3IuyHbIM 1
npuszHakam. Pacuerst no TXY

7 ITonsiTHEe 0 ckOpOCTH XMMHUYECKOMN peakuuu. [lonsTre o 1
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKIUAX

8 [TonsiTne 0 XxuMHUUeCcKoM paBHOBecHH. DaKTOPHI, 1




BJIMAIONIUC HAa CKOPOCTDb XHUMHYSCKOHN pC€aKnun u
MOJIOKCHUEC XUMHUYCCKOI'0O PAaBHOBCCHUSA

9 OKHCIUTETBbHO-BOCCTAHOBUTENBHBIE PEAKIIMU

10 OKHUCAUTETHFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH

11 Teopus anexTpoauTHUecKoi nucconranuy. CuiabHbIE U
ci1abble 3JEKTPOIUTHI
Honnble ypaBHeHUs peakuuid. JI.O. Nel M3yuenune

12 IIPU3HAKOB MPOTEKAHUS peaKlIMi HOHHOTO 0OMeHa B
pacTBOpax AMEKTPOJIUTOB (C 0Opa3oBaHUEM OCAIKA,
BBIJICJICHHEM Ta3a, 00pa3oBaHUEM BOJIBI).

13 XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE
[IPEJICTaBICHUNA 00 IEKTPOIIUTUIECKON JUCCOLMALIUN

14 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUHN 00
AJIEKTPOIUTUYECKON AUCCOUALINHI

15 [TonsTHE O ruapoOIM3E CONEN

16 O06o0uIeHre 1 CUCTeMaTH3AIHsI 3HAHUH

17 Wuctpykrax no Th. Ilpaktuyeckas padora Ne 1.
«Perenne sKkciepuMEHTATBHBIX 3a]aW»

18 Konrponbnas padora Nel mo treme «IeKTpoauTHYecKast

Jucconyanys. XMMAYECKHE PEaKkIMi B pacTBOpax»



19

20

21

22

OO11as xapaKTepUCTUKA TAIOTC€HOB. XMMHYECKHE
CBOICTBa Ha MPUMEPE XJIOpa

XnopoBogopoa. CosisiHast KUCIOTa, XUMUYECKUE
CBONCTBA, NostyyeHue, npumenenue. J1.O. Ne2
IIpoBeneHne Ka4ECTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI.

HNuctpykrax no Th. IIpaktudeckas padorta Ne 2 o teme
«ITonmyyeHne COMAHOM KUCTOThI, U3YYEHUE €€ CBOMCTB)

Brruucienus no ypaBHEHUsAM XUMAYECKUX PEaKLUM,
€CIIM O/INH U3 PEeareHTOB JaH B U30bITKE

23

24

25

26

OOmras xapakTepucTuka 31eMeHToB VIA-Tpynmsl.
AnnotponHsle Monupukanuu cepbl. Haxoxxenue cepsl u
e€ COeIMHEHNI B Ipupoie. XUMUUYECKHE CBOMCTBA CEPhI

CepoBoaopo/i, cTpoeHre, PU3NIECKUE U XUMUICCKHE
CBOWCTBA

Oxcunel cepbl. CepHast KUCI0Ta, (PU3NYECKHE U
XUMHUYECKHEe cBOMCTBa, mpuMeHeHue. JI.O. No3 N3yuenue
XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI.
JI.O. Ne4 IIpoBeneHune kauecTBEHHOM peakluy Ha
cyib(aT-uoH 1 HaOJI0JeHUE TIPU3HAKA €€ TPOTEKaHHS

XHWMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO CII0C00a NOJTYYEeHUsI CEPHON KUCIIOTHI.
XHWMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CpeIbl
COEJIMHEHUSIMU CEPBI



Brrunciienre MaccoBoO 1071 BBIXOAa MPOYKTA

27
peaxkuuu.

28 Konrtponsnas pabora Ne2 o teme : "["asnorenst. Cepa"
OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynmsl. A30T,

29 pacrpocTpaHeHHe B IpUpoie, GU3NIECKUE ’
XUMHYECKHE CBOMCTBA
AMMHuak, ero pu3nvecKrue 1 XMMUYECKHe CBOICTRa,

30 nosyuenue u npumenenue. JI.O. Ne5 ITposenenue
KaueCTBEHHON PEAKI[MU Ha NOH aMMOHUS U U3yUEHHE
IIPU3HAKOB €€ MMPOTEKAHMUS.

31 Wuctpykrax no Th. IIpaktuyeckas padota Ne 3 mo teme
«ITonmyuenne ammuaka, U3y4eHHE €ro CBOMCTBY»

39 A30OTHas KUC0Ta, €€ hu3nuecKue u XUMUYECKUe
CBONCTBA
Hcnons30BaHne HUTPATOB U COJIEH aMMOHUS B KQUE€CTBE

33 MUHEPATBHBIX YI0OpeHd. XUMUYECKOe 3arps3HeHHE
OKpYXKarolleH cpesibl COEAMHEHUSMH a30Ta

34 doctop. Oxeun pochopa (V) u pochopuas kucinora,
¢uznyecKre 1 XUMHUYECKUE CBOMCTBA, MOJIyYCHHUE
Hcnons3oBanne pocdaToB B KauecTBE MUHEPATHHBIX

35 ynoOpeHuil. 3arpsisHeHHe IpUpPOAHOI cpebl hochaTramu.

JL.LO.No6. ITpoBeneHre KaueCTBEHHOM peaKIuy Ha
docdar-noH 1 U3ydeHHe MPU3HAKOB €€ MPOTCKAHMS.



36

Yritepos, pacpocTpaHeHue B IpUpoje, (pu3ndeckue u
XUMHYECKUE CBOVICTBA

37

Oxkcupsl yraepoaa, ux pusndeckre u XuMHIECKUe
CBOMCTBA. DKOJIOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIC C
okcunom yriepoaa (1V)

38

39

40

VYronbHas kuciota u e€ conu. JI.O. Ne7 [IpoBenenue
KayeCTBEHHOW peaKIMi Ha KapOOHAT -MOH U U3yUYEHHE
IPU3HAKOB €€ IPOTEKaHMUs.

Wuctpykrax no Th. Ilpaktudeckas padora Ne 4 o Teme
"Ilonydenune yrnekucioro rasa. Kauectsennas peakuus
Ha KapOoHaT-nOH"

[TepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX BEIECTBAX
KaK O COCJUHCHMX yIJIepoaa

41

Kpemuuii u ero coenunenus. JI.O.Ne8 IIpoBenenue
Ka4eCTBEHHON peaklMy Ha CUJIMKAT-UOH UU3Yy4YEHHUE
NPU3HAKOB €€ MPOTEKaHMUSI.

42

Nuctpykrax o Th. Ne 5. Pemienne skcnepuMeHTaIbHBIX
3a/1a4 1o TeMe «BakHelre HeMeTaIbl U UX
COEIMHEHUS»

43

44

00001menue 1o teme «BaxkHelIe HeMeTaUIbl U UX
COEUHEHUSD

Kontponbhas pabora Ne3 no teme «Baxkuenume
HEMCETAJUIbI U UX COCOIUHCHU )




0611_[35{ XapaKTCPUCTHKA XUMHUUCCKUX DJICMCHTOB —
MeTaJUIoB. MeTannnueckas CBsI3b U MeTaJlJIndecKast

45 KpUcTajuiMueckas pewéerka. Gusudyeckrue cBOUCTBa
meTauioB. JI.O.Ne9 O3nakomieHune ¢ oOpasnamu
METaJUIOB U CIIJIABOB, X (PU3MUECKHUMHU CBONCTBAMH.

46 XHUMHYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUN
pAI HANPSKEHUN METaJLIIOB
Oo6mue ciocoObl mory4deHust MeTauioB. CIuTaBbl.

47 Beluncienus no ypaBHEHUsIM XUMHUYECKUX PEAKLIUN,
€CJIM OJIUH U3 PEareHTOB COJCPKUT MTPUMECH.

48 ITonsiTHe O KOPPO3UM METAIIIOB

49 [Ilenounblie MeTaIITBI

50 Oxcubl ¥ TUIPOKCUIBI HATPUS U Kaus
[IlenoyHo3emMenpHbIE METAILIBI — KAJIbLIUK U MAarHUU.

51 JI.O. Nel0 IlpoBeneHne kKaueCTBEHHBIX PEAKLIUN HA HOHBI
(Maruusi, KanbIus), ONKMCAaHUEe MPU3HAKOB UX
MIPOTEKAHUSI.

52 Bakueiinine coefMHESHUS KaJIbIIUS

53 O06o0mIeHne 1 cUuCTeMaTH3aIHsI 3HAHU I



54

JKéctkocTh BOABI M CIIOCOOBI €€ YCTpaHeHHUs

Wuctpykrax no Th. Ilpaktuueckas pabora Ne 6 mo Teme

55 I . "
JKEcTKOCTh BOJIBI I METOIBI €€ YCTpaHCHUS

56 ATrOMUHUN
AmdoTepHbie cBoiCcTBa oOKcuaa u ruapokcuaa. JI.O. Nell

57 HccnenoBanue ampOTEPHBIX CBOMCTB THIPOKCHIA
QATFOMUHUS U TUAPOKCH/IA IIMHKA.

58 Keneso

59 Oxcupl, ruapokcubl u conu sxenesa (1) u xenesa (111)
O0600mmenne u cucremarn3anus 3gadguii. J1.O. Nel12

60 [TpoBeneHne Ka4eCTBEHHBIX PEAKIIMIA HAa NOHBI IIMHKA,
xenesa (I1) u xxenesa (11), menu (11), onucanne
MPU3HAKOB MX MPOTEKAHUS.

Wuctpykrax nmo Th. [Ipaktudeckas padora Ne 7.

61 Pemenne sxcriepiMeHTATBHBIX 33124 TI0 TEME
«BaskHenmme MeTaIbel ¥ UX COSTUMHEHUS)
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKIUH,

62 €CIIM OJIMH U3 PEareHTOB J]aH B H30BITKE WIIH COICPIKHUT
puMecH. BerauciaeHust MaccoBOM JTOJIM BBIXO/1a
MIPOIYKTA PEAKITUU

63 O0001IeHNE U CUCTEMATH3AIM 3SHAHUH



Kontponbhas padora Ne4 o teme «Bakuelmme

64 1
METaJJIBl U UX COCITUHCHUS

65 BemecTBa 1 MaTepHabl B TOBCEIHEBHOM KHU3HU 1
YeIoBeKa

66 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAFOIICH CPEIbI 1

67 Pone XuMuM B penieHny 3KOJI0THYECKUX pobeM 1

68 PesepBHbIil ypok. O600IICHIE ¥ CHCTEMaTH3aIHS 1
3HAHU

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



YYEBHO-METO/JIUYECKOE OBECINEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

» Xumus, 8 xknacc/ Pynsutuc I'.E., ®enpaman @.I"., AkiinonepHoe o011eCcTBO
«3parenscTBO «lIpocBemieHue

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

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymon W.I'., Cnagkor C.A.,
Axmmonepnoe o6mectBo «M3narensctBo «IIpocBemenne

* Xumus, 9 knacc/ 'abpuensia O.C., Octpoymos U.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOAUYECKUE MATEPHUAJIbI VIS YUUTEJISA
Xummus, 8-9 kimace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxunonepHoe obmectBo «M3naTensctBo «lIpocBemienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

DneKTpOoHHBINA 00pa3oBarenbHbli pecypc " cnam OI'D. Cpennee obiee
oOpa3oBaHue. Y4eOHbIH MOIYJIb MO PEIICHUIO TPYIHBIX 33JJaHU 10 Yy4eOHOMY

npeamery' Xumus".8 - 9 kimacesr",AO M3narensctBo"[IpocBemenne"






