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HNPOI'PAMMA

y4eOHOT0 TpeIMeTa
«XUMHU»
(0a30BbIl YPOBEHB)

g 8-9 kjaccoB
OCHOBHOTO 00111eT0 00pa3oBaHus



IHOACHUTEJIBHASA 3AIIUCKA

[IporpammMa 1O XWUMUH Ha YPOBHE OCHOBHOTO OOIIET0 oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON POrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe eaepaibHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICHIUMHU MPETOaBaHusl Y4EOHOTO MpeMeTa « XUMHUS
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma mo xuMum Aa€T TPEACTABICHHUE O IIENSIX, OOIIEH CTpaTteruu
oOy4deHusl, BOCIUTAHUS M Pa3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT o0s3aTeNbHOE IpEAMETHOE COJIEpKaHHUE,
MpeayCcMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
pazieniaM U TEeMaM IMPOrpaMMbl MO XHMHUH, OINPEIENACT KOJWYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHUSI XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4yeOHOTO TMpolecca, BO3PACTHBIX
O0COOEHHOCTEM O00yYalolUXCsl, OINpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TPeOOBAHMUN K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE LieJiel U3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEIILHON JIEITEIbHOCTH OO0YYalolerocsi Mo OCBOEHUIO
y4eOHOT0 Co/IepKaHUsl.

3HaHWE XUMHUHU CIY>KUT OCHOBOM i1 (OpMHpPOBAHUST MHUPOBO33PEHHUS
oOy4aromnierocsi, €ro MnpeAcTaBiIeHUl O MaTepUaTbHOM E€IMHCTBE MHpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHEU TPEACTABICHUS O B3aUMOMPEBpAICHUIX
DPHEPTrUuM M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TiI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTreTHYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3alii  BO3MOXKHOCTEM i1 CaMOpa3BUTHUS U
dbopMupOBaHUSs KYJIbTYPhI IUYHOCTH, €€ 001el 1 PYyHKITMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPYECKUX CITOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HUX CaMOCTOSITEIbHOM  y4eOHOM  JesATeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS], 3aKJIaJbIBa€T OCHOBBI
LEJTOCTHOTO B3IJIsiAa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOIMnXCs;



CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HampaBlICHUS B OOYYCHHHM XHMHH OOCCIEUYMBAIOTCS CHEIU(PUKON
COJIEpKaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHSITUNW XHMHHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIAEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYECKON XHUMUHU.

CtpykTypa coiep:kaHHsl MPOrpaMMbl M0 XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoja K e€ mzyudeHuro. ColiepaHU€ CKIIAbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHN O XUMUYECKON
peakiuu. OO0€ OSTH CHUCTEMBbl CTPYKTYPHO OPraHU30BaHbl 110 TMPUHIUITY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX ITPEICTABICHUMN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa /. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYE€HHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3HU;

— TpeACTaBlI€HUM 00 IICKTPOJIUTHYECKOW JHUCCOLMAIIMU BEIIECTB B
pacTBoOpax.

Teopernueckue 3HaAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (PYHKIIMKA OOBSICHEHHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTHUYECKOTO MPUMEHEHUSI U TOJTYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (HOPMUPOBAHHIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLIECH HAYyYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XMMHUU MOPOUCXOIUT C MPUBICUCHUEM
3HAHUW W3 paHee M3YYEHHBIX YUYEOHBIX MpeAMeTOB: «OKpyX aloIUil MUPY,
«buonorus. 5-7 kinacce» u «duzuka. 7 Kiacey.

[Ipy wu3yuyeHHUM XUMHHM NPOUCXOAUT (POPMUPOBAHWE 3HAHUNW OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESITEIbHOCTH YEJIOBEKA W KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX IMOJIOKCHUH,
JIOCTYITHBIX 00O0OIIeHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K Hay4YHbIM METOJAaM I[I03HAHUSA IpU HU3YYEHHH BEIECTB U
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHHH B Y4Ye€OHO-NO3HABATENbHOW UM Y4YEOHO-HCCIEA0BATEIbCKOM
NEATEIbHOCTH, OCBOCHHMHM ITpaBMJ 0O€30IaCHOTO OOpallleHHs C BElIeCTBaMHU B
MOBCEIHEBHOM JKU3HHU.

[Ipu u3yyeHun XMMHU HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYCHHUE NMPUOOPETU TAKUE LIETH, KaK:

— (QopMUpOBaHHE WHTEIJICKTyallbHO Ppa3BUTONM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HalpaBJICHHOCTb OOYy4YE€HHMs Ha CHCTEMaTH4YeCKoe MpUOOILEHUE
OoOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrieyeHne ycaoBHil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmEeNd (QYHKIMOHAIBHOM M E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHMH OOBACHATH M OLICHUBATh SIBJICHUS
OKpY’KaIOILIEr0 MHpa, WCIOJIb3Ys 3HAHUS U OMNbIT, MOJIYYEHHbIE NPU H3YYEHUU
XUMHH, TPUMEHSTh HUX MpPU PELIEHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBanue y oOyyarommxcs TIyMaHUCTHYECKMX OTHOILIEHUH,
MOHMMAaHUSA [EHHOCTH XUMHUYECKMX 3HAHWHA ISl BBIPAOOTKHA SKOJIOTHUECKU
LEJeCO00Pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B LENAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIiIs U HAMpaBICHHOCTH NajlbHEHUIIEro
oOy4eHHUs.

OOmiee YWCIO YacoOB, OTBEACHHBIX Ui HW3YYCHHS XHMHH Ha YPOBHE
OCHOBHOTI0 0011ero o0pa3zoBanus, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Ponp XMMHUM B )KM3HH 4Y€JIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena wm BemectBa. Du3nueckue CBOWCTBA BEHIECTB. ATIpPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JIeMEHThl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BajaeHTHOCTh aTOMOB XUMHYECKHUX DIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisl XMMUYECKOTO AJIEMEHTA B
COETUHEHUH.

KomunuectBo BemectBa. Monb. MonspHas macca. B3auMoCBs3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

du3nYecKue U XMMHUUECKUE SBJICHUSA. XUMHUUECKasi peakius U €€ Mpu3HaKu.
3aKOH COXpAaHEHMsS] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, NMpaBUiiaMu paboThl B 1aOOpaTOpuu U
npuémMamu oOpalleHus: ¢ 1adbopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U ONUCAHUE
(bu3nUecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEILIECTB, HaOJO/IEHHE
busnueckux (MIaBJIeHUE BOCKa, TasHUE JbJa, pPacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAILIMs BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeNa C KUCIOTOM) SIBICHUM, HAOII0AeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWA XMMHYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pas3yioKeHUE TMIPOKCHIA
memu (1) mpu HarpeBanuu, B3auMoielicTBHE Kene3a ¢ pacTBopoM conu menu (II),
U3y4eHHE CMOCOOOB pa3JieieHus CMecel: ¢ MOMOUIbI0 MarHura, (uiIbTpPOBaHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OUYNCTKU MTOBAPEHHOU
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacCChl, CO3JaHUE MOJENIEH MOJEKYII
(IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBUTE/IM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT M IpPOCTOE
BelecTBo. Haxoknenuwe kucimopoga B MpUPOAE, (PU3MYECKHE M XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenue kucnopona. CrocoObl



MOJIYYeHHUS] KUCIopoAa B JIaOOpaTOpuM M MNPOMBIILIEHHOCTH. KpyroBopot
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOU(GUKALINS KHCIOPO/Ia.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bopopon — nsnemeHT m mpocroe BemecTBO. HaxoxnaeHwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHbiii 00BEM ra30B. Pacu€Tsl 10 XMMUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacepilieHHbIe M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEMIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBAHMSI.
Ponp pacTBOpOB B MpUPOJE U B )KU3HH 4YelloBeKa. KpyroBopor BOAbl B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHeHuit. Okcupabl. Knaccudukarus
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmdyeckue ©U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccupukanust oOcCHOBaHMHM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnil. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. @usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctn meramoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknarypa comneid. @U3NUECKUEe U XMMUYECKHE CBOMCTBA COJIEH.
[Tomydyenue comnen.

['eHeTnyeckas CBS3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCTMHEHUMH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAEPKaHUs KHUCIOPOAa B BO3AyXE, MOJIYYEHHUE,
coOuMpaHue, pacro3HaBaHWE M U3YYCHHUE CBOWCTB KHUCIOpOAa, HabIoIeHne
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpaileHus TopeHust (mokapa), O3HAKOMJIEHHWE ¢ o0O0pa3llaMu OKCHUJIOB U
OMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHME, pACIIO3HABAHHE WM H3Yy4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojiercTBue Bojgopoaa ¢ okcuaoMm memau (II)
(BO3MOKHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIO[eHNEe 00pa3IiloB BEIIECTB
KOJIMYECTBOM | MOJb, MCCIIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PAaCTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMU
(HatpueM W KajabiueM) (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB pPa3IM4YHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U LIEIOYEH,
u3ydyeHue B3aumojeicTBusa okcuaa meau (II) ¢ pacTBOpoM CEpHOUM KHCIIOTHI,
KUCJIOT € MeETaUlaMH, pPEaKkUMi HEUTPAIW3ALHH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJIHOIO MeTajlla APYI'MM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad II0 Teme «BaxHenmme KiacChl HEOPraHMYECKHX
COEIMHEHHI.

Ilepuoguvecknii 3axkon u Ilepumoamueckas cucreMa XMMHYECKHX
aiemenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBple MONBITKM KIacCU(PUKAIMM XUMHUYECKUX d3jeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX BJEMEHTOB (IUEJIOYHbIE W LIEJIOYHO3EMEIbHBIE METaJUIbI,
rajoreHbl, THEPTHBIE ra3bl). DIEMEHTbI, KOTOPbIE 00Pa3yI0T aM(POTEPHbIE OKCHIBI
Y TUJIPOKCHUIBI.

Ilepnonnuecknii 3akoH. [leproanueckas cucreMa XUMUYECKHUX IEMEHTOB /1.
HU. MengeneeBa. KoporkomepuonHas W JAJUHHONEpPUOAHAs  (OpPMBI
[Tepronnueckoit cucrembl xumudeckux sneMeHToB . . Menneneesa. Ilepnoabt
u Tpynnbl. OU3NYecKud CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB NepBbIX 20 XUMUYECKUX  3JIEMEHTOB
[lepnogmueckonn cucremsl [[. 1. MenneneeBa. XapakTepuUCTUKAa XHMHYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca AaTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyMIaM U IeproaaM.

3nauenue [lepunoamueckoro 3akoHa u [lepruoanueckoi cuCTEMbI XUMUYECKHAX
DJIEMEHTOB Ul pa3BuUTHA Hayku W npaktuku. . M. MenneneeB — yd€HbIl U
I'PaXJIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moJisipHass M HEMNOJIApHAsi) CBSI3b.
DNEeKTpOOTPULATENIBHOCTh XUMHUECKHUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Tpouiecchl OKUCIEHMS U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBUE
TMIPOKCHJA LMHKA C pPacTBOpaMU KHUCIOT W WLIEJOYEH, MPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIUTEIBbHO-BOCCTAHOBHUTENIBHBIX  PEaKLUN
(ropenue, peakiy pas3IoKeHUs], COSTUHEHU).

Mesicnpeomemmnoie céazu



Peanuzanuss MeXNpeaMETHBIX CBSI3€M MpHU W3YyYEHUM XHMHU B 8 Kiacce
OCYILECTBIISIETCS 4Y€pPEe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHSATUM, TaK W MOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU ISl OTEJIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBeHHO--HAYyYHbIE TIOHITHS: HAyYHBIN (akT, TUIOTE3a, TEOPHS,
3aKOH, aHAJM3, CHHTE3, KiIaccuukamus, TMepUoIUnIHOCTh, HAOJIOIEHNE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYECKUE BEIMYHUHBI, ¢TUHUIIBI
U3MEPEHUS, KOCMOC, INTAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, nprxanue, 6uocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpANIbl, TOPHBIE MOPOIbI,
MOJIE3HbIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIEC PECYPCHI.

9 KUIACC

BemecTBO M XUMHMYECKAs peaKIUs

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucremMa XMUMUYECKUX 3JIEMEHTOB /.
. MengaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, Kalaus, KalblUsi MU HX
COCMHEHUNM B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBS3U. THUIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanus XuMuuecKux peakivii Mo pa3IndHbIM IpU3HAKaM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX AJIEMEHTOB, IO 00pPaTUMOCTH, MO
YYaCTHIO KaTaln3aTopa). IK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHUSI.

[Tonsitue o ckopocTu xuMuueckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue 0 xumMuueckoMm paBHOBeCUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XHUMHUYECKOM pEAKUUH M TIOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON  PEAKIIUM. CocraBiieHue  ypaBHEHHUI



OKHUCJIMTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUM C  HMCIOJIB30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTUUECKON AUCCOIUAIMN. DIECKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTroHbl, aHMOHBI. MeXaHu3M JUCCOLMAIUM BEIIECTB C Pa3IMYHBIMU BHUIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakunu nonHoro oomMeHa. Y clioBUs MPOTEKaHUSI peakluii HIOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 IJICKTPOJUTHUYECKON
nuccoruanui. KauecTBeHHbIE peakiiui Ha MOHBIL. [IOHSATHE O THAPOJIN3E COJICH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMETAUIOB (rpaduTa W anMasa), CIO0KHBIX BEIECTB
(xJopuga HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCUCTBUSL PaA3IUUHBIX (HAKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOTHOCTH
pacTBOpPOB BEILIECTB, MPOLECCAa AUCCOUMALMUA KHUCJIOT, IIEJI0Yed U COJeH
(BO3MOXXHO  HCMOJB30BaHME BHUJIEO MAaTE€pPUAIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HOHHOro  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Tra3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
(ropeHue, peakiny pas3lIoKEeHHUs, COCIMHEHUS), Paclo3HaBaHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAaYECTBECHHBIX PEaKUWi HAa HOHBI, pPELICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

Hemera/uibl 4 MX cOeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIEe CTeNeHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHMYECKHE CBOWCTBA Ha TpUMEpEe  XJiopa
(B3aUMOJIEHCTBHE C MeETa/llaMH, HEMeTa/llaMH, IIesodamMu). XJIIOPOBOAOPO/I.
CosnsiHass KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJydeHHUEe, NnpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OPraHu3M 4YesoBeka. BakHeilmme XJIOpuabl U HUX
HAXOXJCHHUE B PUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcCOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (Qu3MyecKkue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePhl. AJUIOTPOIHBIC MOAU(PUKAIINYA KUCIOPOAa
U cepbl. XuMUyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3UUECKUE U
XAMHUYECKUE CBOMCTBA. OKCUIIBI CEpbl KaK MPEIACTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kwmciora, (QuU3HUeCKMe W XHMHYECKHE CBOHcTBa (0OmuMe Kak
MPEACTaBUTENS KJacca KHUCIOT U crnernuduyueckne). XUMHUYECKUE pEeaKIlui,
JeXalue B OCHOBE MPOMBINIJICHHOTO CIMOCOo0a TMOMYyYeHUS CEPHOW KHCIIOTHI.
[Ipumenenue cepHoi KUCHOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHASI PEAKLIMS Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHH B MPUPOJE. XHUMHYECKOE
3arpsi3HCHUE OKPYXKAIOMICH Cpeabl COCIWHCHHUSIMH Cephl (KHCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiasi xapakTepucThka 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHBbIC CTENEHH OKUCICHHS. A30T, paclHpOCTpaHEHHE B MPHUPOJE,
busnueckue U xumMudeckue ceoictra. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, NOJydeHHe U mpuMeHeHue. Coau aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIydeHHe, (HU3UIECKUe M XUMHUUYCCKUC
CBOMcTBa (0OIIME Kak TMpEACTAaBUTENsl Kiacca KHUCIOT U creuudduueckue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHUS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMudeckoe 3arps3HeHUe OKPY>KaIOIIeH Cpelibl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3JyXa, IMOYBBI U BOJOEMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, puznyeckue M XMMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kucioTa, GU3NIECKUE U XUMUYECKUE CBOMCTRA,
nosryuenue. Mcnonp3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mras xapakrepuctuka 31eMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKUCICHHUA.  YTJEpOJ,  aJJIOTPOIHBIC
MOAM(UKAIINKA, PACIPOCTpaHCHUE B TpHUpoAC, (PU3NUECKHE H XUMHUYCCKUC
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCuabl yriepojaa, ux
bu3MYecKue W XWMHYECKHE CBOWCTBA, JEHCTBHE Ha JKUBBIE OpPTraHU3MBI,
MOJIYYCHUE W TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresza rimo0anpbHOTO TMOTEINICHUS KIMMaTa, IapHUKOBBIM
s dekt. YronapHas KucaoTa U €€ coiu, ux GU3MYecKre U XUMMUYECKUE CBOWCTRA,
MoJlydeHue W TpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CETHCKOM
XO35UCTBE.

[TepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIUIEPUH, YKCYCHas KUCIIO0TA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MHPUPOIHBIM Tra3, HEPTH),
MPOIYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUPaX, O€NKax, yrieBoJax — U uX
posii B OKM3HM 4YelOBeKa. MaTepuallbHOe CIWHCTBO OPraHWYECKUX M
HEOPTaHWYCCKUX COCTUHCHUH.

Kpemuwmii, ero ¢usmdeckue W XUMHUYECKHE CBOWCTBA, IIOJIy4YeHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mipupoje. OOiiue mpeacTaBlieHus 00
okcusie kpemaust (IV) u kpemuueBoi kucnore. CHIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B TIPOMBINJICHHOCTH. Ba)kHeiIme cTpouTeIbHbIE MaTepPHANIbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiempl 0€30macHOro HMCIOJIb30BAHMS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IIOBCEAHEBHOM KU3HMU.

Xumuyeckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOJIOeHNE TTPU3HAKOB
UX TIPOTEKAHMS, ONBITHI, OTpaxkaromue (GU3NYECKHE W XHMHYECKHE CBOMCTBA
raJloreHOB M HX COCIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHICOMATEPHATIOB),
O3HAKOMJICHHE C o0pa3iaMyd XJOpUIOB (TaJOTCHHIIOB), O3HAKOMJICHHE C
oOpaslamu  cepbl W €€ COCINUHCHHSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUC
BHUJICOMATEPHUAIIOB), HAOIIOACHHE Mpoliecca OOYIIIMBaHMS caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYECHHUE XHUMHYECKUX CBOMCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, IPOBE/IEHNE KAaUECTBEHHOM peakIuu Ha Cyib(art-
MOH U HaOJI0JICHHE NpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoiicTBaMH a30Ta, (ochopa M MX COEAMHEHUH (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POcHOpHBIX yTOOpeHuUid, OIydeHHE,
coOuWpaHue, pacro3HaBaHWE€ ¢ U3YYCHHUE CBOWCTB aMMHaka, IPOBEJICHUE
Ka4eCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U (ochaT-uoH U U3yUYECHHUE MPU3HAKOB
UX IIPOTEKAHMUsI, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJIBIO
(BO3MOKHO VCTIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoJIeIen
KPUCTAJUIMYECKUX PEImIETOK anmasa, rpadura, ymiepeHa, O3HaAKOMICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJICHUE KAaYECTBEHHBIX PEaKlUil Ha kapOOHAT U
CUJIMKAaT-UOHBl M MW3YYCHUE TMPU3HAKOB UX IMPOTEKAaHUs, O3HAKOMIIEHUE C
MPOAYKLIMEN CHJIMKATHOM IPOMBILUJICHHOCTH, PELIEHUE JKCIEPUMEHTAJIbHBIX
3a71a4 1Mo TeMe «BaxkHene HEMETAIUIbl U UX COSTMHECHUSD).

MeTa/ulbl 4 MX COEIMHEHUS

OO6mrast xapaKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuogmueckor cucreMe XUMUYECKMX dieMeHToB [[. .
MenaeneeBa u ctpoeHusi arToMoB. CTpoeHHe MeTauioB. Meranmnuueckas CBsI3b U
METAJIMYECKass  KpPUCTAJUIMYEcKass  pemeTka.  DJIEKTPOXUMHUUYECKUU  psif
HaMpsHKEeHUN MeTauioB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O0mmue
criocoObl ToTydeHusi MeTauioB. [IOHSITHE O KOPpO3WHM METAIOB, OCHOBHBIC
crocoObl 3aluThl WX OT Kopposuu. CrmiaBwl (CTadb, YYryH, TIOPATFOMUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIIEHHOCTH.

[IlemouHble MeTaUIBL: TOJOXKEHUE B lleprnoanyeckoil CUCTEME XMMHYECKUX
sanementoB /. M. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXKJIEHHE B IPHUPOJIE.
dusnyeckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U



TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue I1IeJIOYHbIX METalIOB W HUX
COCIUHCHUH.

[[lenouyno3eMebHbIE METaJUIbl MAarHuii M KaJblMi: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB JI. M. MenneneeBa, crpoeHue
WX aTOMOB, HaxOXJeHHE B npupojie. Duzndeckne u XuMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueliiue cOeIMHEHUS Kalblusi (OKCHJA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJIFOMHHUN: TIoJI0’)keHUE B [leproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOCHUE atoma, HaXOXIACHUE B Ipupojie. Pu3nueckue u
XUMHUYECKHE CBOMCTBA amOMHHMS. AM(pOTEpHBIE CBOMCTBAa OKCHJA U THIPOKCUAA
aJIFOMUHUSL.

Kenezo: nonoxenue B Ileproanueckoit cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MenpgeneeBa, CTpoeHME aroMa, HaxoxJaeHue B npupoae. Duszmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCuIbl, THAPOKCUIBI U cosin xkene3a (I1) u sxenesa
(IIT), nx cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHME ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, HMX (PU3HMUYECKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJACHCTBHUS OKCHAA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCHOJB30BAaHHWE BHUACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIBI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KaYECTBCHHBIX PEAKIUM HA MOHbI: MarHus, KaJIbIUs, AJTIOMAHUSA, [IMHKA, JKEJIe3a
(IT) u xeneza (III), mequ (II), HabnroAeHNE U OMMCAaHUE MPOLECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HaTpus, KaJius U Kajdblusgd (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 M0 Teme «BaxkHeumue
METAaJIJIbl U UX COCAMHCHUS.

XuMus U OKpYysKawuas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XW3HM YENIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peakiuil B ObiTy. IlepBas momoris mnpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpenl (MpeneibHasi JO0MmyCcTUMas
KOHIIeHTpalus BemiecTB, aanee — [1JIK). Poab xuMun B pemieHun 3K0JI0THYECKUX
npooJIeM.

Xumuueckuii IKCnepuMenm:

u3ydeHue 0o0pasioB MaTepuasioB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Meoscnpedmemnmnuie céa3u



Peanm3amusi MeXNpenIMeTHBIX CBs3eH NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUIMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKaluusg, TEPUOAUYHOCTb, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, IapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszuka: Marepus, aTroM, D>SJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, SJICKTPUUECKUN 3apsl, MPOBOIHUKH,
MOJYTIPOBOTHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAS
pemérka, CIulaBbl, (PU3NUYECKHE BEJIUYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI I1O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHHsS XUMHUM B €IUHCTBE y4eOHOU U
BOCIIUTATEILHOUN JIESITEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, MPHUHSTHIMU B
oOIIeCTBE TMpaBWJIaMU W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoOIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATIM3AIIUN 00YyUYaIOIINXCS.

JIngyHOCTHBIE  pe3ybTaThl  OTpPaXarOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OPUEHTAUUW U
pacIIMpEHUE OIBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUI0, TIOHUMAaHHsS 3HAYCHUS XMMHYECKOM HAayKH B JKH3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHON HMH(pOpMaiuen o
MEPEJIOBbIX JTOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaaaHCKOro BOCIMTAHMS:

MPEJICTABICHUSI O COLHAIBHBIX HOPMax MW TMpaBWwiIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HMCCIEAOBATEIbCKOM, TBOPYECKOW H  APYrMX  BHUJAX
NESATEeTbHOCTH, TOTOBHOCTM K Pa3HOOOPAa3HON COBMECTHOM NEATEIbHOCTH TIPH
BBITIOJIHEHUM YYEOHBIX, TIO3HABATEIbHBIX 3a/a4, BBIOJHCHUH XUMHYECKHX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpoOIlecCe HTOM Yy4eOHOU JAesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TIOBEJECHHWE M TMOCTYNKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MTO3HAHUS:

MHPOBO33PEHYECKUE TPEICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU WM COCTABISAIOILINE
OCHOBY [IJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MUpA, TPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOIbI, B3aUMOCBS3SX YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTHUBBI, HAPABJICHHBIE HA MOJYyYECHHE HOBBIX 3HAHWUU IO
XUMHH, HEOOXOJUMBIC TSI OOBSICHCHUS HAOIIOAACMBIX IMPOIECCOB M SBIICHHIA,
MO3HaBaTeNbHON, MH()OPMALIMOHHOW W YUTATEILCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEIbHOM paboThl ¢ Yy4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPaTypOr, JOCTYIIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYCHHI0O M TO3HAHMIO, JTIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOSKTHOM U  HCCIEN0BATEIbCKON
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH W YPOBHS OOYy4YCHUS B
JaJIbHEMIIIEM;

4) hopMupoBaHuUs KYJbTYPbI 3/10POBbSI:

OCO3HAHHME IIEHHOCTU JKM3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HMU, OCO3HAHHUE IIOCICACTBUU H
HETPUATHE BPEIHBIX MPUBBIUCK (YHOTpeOJIEeHUS aIKOroJisl, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid 0O€30MacHOCTH Tpu  OOpallleHun ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M pEabHOM JKU3HHU;

S) Tpy10BOr0 BOCTIUTAHUS:

HMHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodecchii U Tpyaa pa3IMuyHOIo po/a,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW IO XWMHH, OCO3HAHHBIA BBIOOP
WHUBUAYAJIbHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsI ¢ YIETOM JIMUHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TIPO()ECCHOHATLHOMN AEATEILHOCTH U PAa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aJaliTUPOBATHCS B MPOGECCUOHAIBHOU Cpee;

6) PK0JI0rMYeCKOro BOCIIUTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHHWE K TMPHUPOJIe KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHMS, MOHUMAHUE IEHHOCTH 3/I0POBOTO U
O6e3omacHoro oOpas3a >KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYIECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHWE IIEHHOCTH COOJIFOACHUS
npaBuWJ 0€30MacCHOTO MOBEICHUS TIPU pabOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIlUsX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJIEH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPU HU3YYECHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOIHON CPENOU, AJISI TOBBIIIECHUS
YPOBHSI  DKOJIOTHYECKOH  KYJIbTYpPhl, OCO3HAHHS TJIO0AJBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH UX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B coctaBe wMmeranpeaMeTHBIX pPE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAYYHBIC TOHATHA (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPhIC
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAaHMI M3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIEIOCTHOM



HAy4YHOM KapTUHE MHUpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATENIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOphIE 0OeCTeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIECTBICHUIO YYEOHOU
NESATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSI HCIOJb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHHUS TPU OCBOEHUU
3HAHMI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATHH (BBLIETSATH UX XapaKTEpHBIE
MPU3HAKKU, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMH MOHATHUSIMU), UCIOJIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJIEILHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH [JIs1 KJIACCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHYECKUX pPEaKIHil,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, MO0 AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHUS;

YMEHHE TPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (NMPEIMETHbIE U
MeTarpeJIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUK MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMUYecKass ¢opMysia U YypaBHEHHUE
XUMHUYECKON peakii — MPH PEIICHUH y4eOHO-MT03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3yYaEeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3U W
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBble ucciienoBarejbcKue 1eiiCTBUS:

YMEHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KayeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpoBaTh 0000IIECHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPHPETHUPOBATH HHOOPMALIUIO
pPa3TUYHBIX BUIOB U (OPM MPECTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTHUYECKH OIEHUBATh MPOTUBOPECUUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIUIO;



YMEHHE MPUMEHATHh PA3IUYHbIE METObl M 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOMUMBIX IS BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTd UCHONB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
OBJIAJICHUE KYJBTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX ITOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (POpMY IpeACTaBlIeHUsS HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd  HECIOXKHBIMM CXEMaMH, JuarpaMMmami,
npyrumu popmamu rpauKu ¥ X KOMOUHAITUSMU;

YMEHUE UCIIONb30BaTh W AHAJIM3UpPOBaTh B Ipolecce Y4YeOHOW U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW INPUPOIHOM
CpeIpBl.

KoMmyHnKkaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiicTBUS:

YMEHHS 3a/laBaTh BOMPOCHl (B Xojae auanora W (WiIM) AMCKYCCHUU) IO
CyliecTBy  oOcCyXJaemMol  TeMbl, (OPMYIUPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  PE3yJbTaTbl  I1O3HABATEIBHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTbh IPE3CHTALNIO
pE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (Ja0OpaTOPHOIO OIIbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX TpoOJeM Ha OCHOBE yuéra OOLIMX HWHTEPECOB U COTJIACOBAHHUSA
no3uuui (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIWHALIMS
COBMECTHBIX JEHUCTBUM, ONPENCICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTue).

PeryisiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1CCTBUS:

YMEHUE CaMOCTOSTENIBHO ONPENEATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYUIIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3EeKTUBHBIE CIIOCOObI PEIICHUs YUYEOHBIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJIATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM NPU BBINOJHEHUHU 33JaHUNA C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPE3yJIbTaTa 3asBICHHON LIE€JH, YMEHHUE
MCITIOJIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOEHHUIO 00S3aTEILHOTO
COJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaiibHON paboyeil mporpaMMon,
BBIICJISIFOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHUSA, YMEHHUS U CIOCOObI



JneucTBul, crnenuduyueckue A TpeAMETHONM o0nactu  «XHUMHS», BB
JNESATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiry o0yuenus B 8 kiacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHI: aToM, MOJEKYJa,
XUMUYECKUH 3IJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT U HEOJAHOPOAHAs), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJIIPHBIM 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxiuu
COCOMHEHUSA, PpEAaKIMU Pa3lI0XKEHUs, PpPEaKIUW 3aMEIICHUs, pPEaKIuu
0OMEHa, HK30- U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJIOBOM 3(PeKT peakuuwu,
AIpO aToMa, JJIEKTPOHHBINA CIIOM aromMa, aToMHas OpOUTalb, PaaNyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAS CBSA3b, NOH, KATUOH, aHWOH, PacTBOp, MaccoBas JIOJs BEHIECCTBA
(IpolieHTHAs! KOHIICHTPAIlUs) B PacTBOPE;

e WIUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATUHA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICTI0JIb30BAaTh XUMUUYECKYI0 CUMBOJIUKY JUIsl COCTaBjIeHUsI (hOPMYJI BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKWUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCYy COEAMHEHUU 0
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAs W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbeiBaTh cmbicn Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuoandeckoit cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

¢ ONUCHIBATh W XapakTepu3oBaTh TabauuyHyro Gopmy Ilepuogmdeckoi
CUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomuueckas cucrteMa XuMU4Yeckux osnemeHtoB J[. .
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IIEKTPOHOB
Y paCIpEaEeICHUE X N0 3JEKTPOHHBIM CJIOSIM);

e KJIACCU(UIUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PpEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTEepU30BaTh (OINHKCHIBATh) OOIIME XHUMHUYECKHME CBOWCTBA BEILECTB
pa3IUYHBIX KJIACCOB, NOATBEPKAAs ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX NPEBpAILICHUA B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCJIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmysie COeqUHEHMs,
MacCOBYIO JIOJIFO BEIIECTBA B pPacTBOPE, MPOBOAUTH PACUETHI 11O
YPaBHEHUIO XUMUYECKON pEAKLINU;

e IPUMEHATh OCHOBHBIE ONEpPAllUH MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOOIIEHHEe, CHCTeMaTHU3aIli0, KiacCHu(pHUKAIUIO,
BBISIBJICHUE NPUYUHHO--CIEIACTBEHHBIX CBA3CH — ISl M3Y4YEHUSI CBOMCTB
BEIIECTB M XHMMHYECKHUX pPEAKIUH, EeCTECTBEHHO-HAyYHbIE METObI
NO3HAHUA — HAONIOACHUE, W3MEpPEHUE, MOJIECIUPOBAHHUE, IKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

e CIIEJIOBATh MPABHUJIaM TOJIb30BAHUS XUMHUYECKOUN MOCYI0N U J1abOpaTOPHBIM
o0opyJoBaHUEM, a TakKe IMpaBuUjiaM oOOpalieHusi C BEIIeCTBaMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX ONBITOB IO TIOJYYEHHIO U COOMpAHUIO TIa3000pa3HBIX
BeUIeCTB (BOJOpOJAa U KHUCIOPOAA), MPUTOTOBIEHUIO pPacTBOPOB C
ONpPEAECIEHHON MACCOBOM JOJIEM PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y IIPOBOJIUTHh XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Yel U KUCJIOT C MOMOUIBI0 MHIMKATOPOB (JaKMyc, (peHondTalienH,
METWJIOPaHX U APYTHE).

K xoniy oOyuenus B 9 kjacce npeIMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

e DACKphIBATh CMBICII OCHOBHBIX XUMHUYECKUX TOHATHNA: XUMUYCCKUN
AJIEMEHT, aTOM, MOJIeKyja, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasl CBsI3b, TEIIOBON 3 deKT
peakiuuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIUTHYECKAs IHCCOLMALUSA, PEAKUUU HOHHOIO
oOMEeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHHWE W  BOCCTAaHOBJICHHE,
aToTponus, aMm(pOTEPHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAs, WOHHAS,
METaJTMYEeCKas), KpUCTAIMYECKass pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaAKUHUH, MPEIeTbHO JOIyCTUMAs
koHueHtpanus [IJIK BemniecTna;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUHA H
MIPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BELIECTB U UX MPEBPAILLICHUII;

¢ CTIOJIH30BaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e ONIPEJETATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
ONpeNeIEHHOMY KJIacCy CO€IUHEHUH 1o (opmyiiaM, BUJ XUMUYECKON
CBSI3W (KOBaJEHTHAs, WOHHAs, MeETAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COEAUHEHUW, THUI KPUCTALINYECKON
PEUIETKH KOHKPETHOI'O BEILIECTBA;

epackpbeiBaTh cMmbica Ilepmommueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 IOHUMAHMWE: ONUCHIBATH W XapaKTEPU30BATh
Tabnuunyo Gopmy Ilepuoauyeckoil CHUCTEMbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh TOHATUS «TJIaBHas mnoArpynna (A-rpymmna)» U «1moOodHas
noarpymnmna (b-rpynma)», manbie u  OOJbIIME NEPUOIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU ~ XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB ® 3apsif sApa, OOIIee YHUCIO DIEKTPOHOB U
pacnpeneneHue WX 10 DJJIGKTPOHHBIM  CJIOAM), OOBSCHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCIUHEHUMN B
Mpeesiax MajblX MEPUOIOB U TJIABHBIX MOJATPYNI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMHUYECKHUE DIJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy M COCTaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEHeW OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATh) OOIME W CHEeNU(PUUSCKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TOATBEPKIAsd OMUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

e COCTAaBJISITh YPABHEHUSI JIEKTPOJUTHUECKON AUCCOLUAIMN KUACIIOT, ET0Yen
U COJIEH, TIOJIHBIE U COKpAIEHHbIE YPaBHEHHUS PEaKIMii HOHHOTO OOMEHa,



YPaBHEHHUsl peakUui, MOATBEPKIAIOUIMX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEX/IY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e PacCKpbIBaTh  CYLUIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHIA
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKUuil;

* IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUA,
BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKHX IMPEBPALICHUI B pa3IMYHbIX
YCIOBHSIX;

* BBIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO »JJIEMEHTa IO (QopMyje COEIUHEHMUS,
MacCOBYIO JIOJII0 BEIIECTBA B pPACTBOpE, MPOBOAUTH PacyEThl IO
YPaBHEHHUIO XUMHUECKOHN peaKInu;

e COOJIIO/IaTh IIPAaBUJIA MOJIB30BAHUS XUMUYECKOM MOCY/10M U 1a00paTOPHBIM
o0opyloBaHUEM, a TakKe INpaBwia oOOpalleHUs C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUHUSMH II0 BBIIOJHEHUIO Ja00OpaTOPHBIX
XUMHUYECKUX ONBITOB MO TOJYYEHHI0 U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa U YTJIEKHCIIOTO Ta3a);

* IPOBOJUTH PEAKINH, MOATBEPKIAIOIINE KAUYECTBEHHBIN COCTAaB Pa3IMYHBIX
BELIECTB: PACHO3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpOMHA-, HOIU-,
kapOoHat-, (ocdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
AMMOHHUS M HMOHBI HM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIE ONEpPALlUN MBICIUTEILHON NEATEIbHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIEeHHe, CHUCTEMATH3allii0, BBISBICHUC
NPUYUHHO-CJIEICTBEHHBIX CBSA3€H — JI W3Y4YCHHs] CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIfil, eCTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS —
HaOJII0/IeHUEe, MU3MEpPEHHEe, MOJAEIUPOBAHUE, HKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBO 9acoB

DiieKTpoHHbIe (HudpoBbIe)

Ne ni/mn KonTpoabHbie IIpakTHyeckue
NMPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE peCypchl
padoThI padoThI
Paznen 1. [lepBoHauyajibHble XUMHYECKHE MOHATHSA
Xumuss — BaxkHas 001aCTh
1.1 €CTECTBO3HAHUSA U IPAKTHYECKOU 5 0 2 buGnnorexa LIOK
' P https://m.edsoo.ru/7f41837c
IEeATEIILHOCTH YeI0BeKa
Bubmunorexka LIOK
1.2 BemecTBa n XxuMHuueckue peakuuu 15 1 1 1
https://m.edsoo.ru/7f41837c
Hroro no pazneny 21

Pasznen 2. Baxxneimmue NpPpEeaACTABUTEC/IN HEOPraHUIECCKHUX BEIIECTB. KoaunuyecTBeHHBbI€ OTHOIIEHUSI B XUMHUH.

71 Boznyx. Kucnopon. [onsitue 06 5 0 | bubmmoreka [IOK
OKCHJIaX https://m.edsoo.ru/7f41837c¢
29 Bonopoa.Ilonstue o kucnorax u 7 0 | bu6nmoreka [IOK
COJIIX https://m.edsoo.ru/7f41837¢
3 Bona. Pactopsr. [Tonsitue 06 7 | | bu6nmoreka [IOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
Hroro no pazneny 19

Pa3nes 3. OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX BellecTB.
31 OCHOBHBIE KJIACChI HEOPTAHUYECKHUX 10 1 1 bubnuoteka [IOK
' COEIMHEHN https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 10

Pa3nea 4. [lepuonnuecknii 3axon u [lepuonnueckas cucrema xumnuyeckux 3jemMeHToB JI. . MenaeneeBa. CTpoeHue aTOMOB.




IIepronuueckuii 3aK0H U

41 [Iepnonnueckas cucrema 2 | 0 bub6numoreka LIOK
' XHUMHUYECKHX d1emeHToB /I, W. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
Hroro no pazneny 8

Pa3znen 5. Xumuueckas ¢cBa3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peakumuun

51 Xumudeckas cBsi3b. OKHCIUTEIBHO- 10 | 0 Bu6mmoreka [JOK
' BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
bubmnoreka LIOK
1
Hroro no pasneny 0 https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 63 5 7

I[TIPOT'PAMME




9 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (tucpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
Pa3nea 1. O6061menue 3HaHuii 32 Kypc 8 kinacca. XumMmuuyeckue peakuuu
11 [ToBTOpEHUE U yriayOneHne 3HaHuH OCHOBHBIX 6 | 0 bub6nmoreka LIOK
' pasenioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
Paszjnen 2. XuMu4yeckue peakunu B pacTBopax
71 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 3 0 0 bu6nunoreka [IOK
' peakuuit https://m.edsoo.ru/7f41a636
9 DIIEKTPONUTHYECKAS TUCCOLUALINS. 7 | | bubnuotexa [JOK
' XHWMHUYECKUE PEAKIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 10
Pazgen 3. HemeTra/ibl M MX cOeITMHEHUS
31 OO0m1as xapakTEPUCTHUKA XUMUYECKHUX 4 0 | bu6nunoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as XxapakTepuCcTUKa XUMUYECKHX
32 snemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubnmorexa LOK
' PYIHIBL P https://m.edsoo.ru/7f41a636
COE/IMHEHUS
OO01mrast XapaKTepPUCTHKA XHMUIECKIX Bt LOK
nOIMOTEKA
33 A- LA 7 0 1
DJIEMEHTOR VA-TPYIIIBL. A3OT, hOchOp it 1 https://m.edsoo.ru/7f41a636
COE/IMHEeHUS
34 OOGm1as xapakTepruCcTHKa XUMHUIECKIX 7 | ) bubnmnoreka [JOK

anemeHToB [VA-rpynnsl. Yriepoa u KpeMHUR

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




U UX COCAUHCHUA

Hroro no pazaeny 24
Pasznea 4. Meraiibl 1 MX COeTUHEHHS
bu6mmoreka [IOK
4.1 0o 7| 4 0 0
HIHE CBOHCTBA METAILIOB hitps://m.edsoo.ru/7f41a636
bubnuorexa [JOK
42 B i 13 1 2
AKHENIINE METAIIIBL U UX COEIUHEHUS https://m.edsoo.ru/ 7412636
Hroro no pazneny 17

Pa3zpnen 5. Xumus u okpy:kamomas cpeaa

bubnnorexa [JOK

5.1 BemtectBa aTepual 3 €JIOBEKa 2 0 0
HICCTBA 1 MATCPHAIIBE B AKUSHH HEIOBCK hitps://m.edso0o.ru/7f41a636

Hroro no pazneny 2

Pa3nes 6 . O0001meHue 3HAHUI 10 XMMHUH 32 Kypc OCHOBHOM mKoJbl. [TloaroroBka k OI'9

6.1 O060011eHre 3HaHUN TI0 XMMHH 32 KypC 9 | 0 bubnuoteka [IOK
OCHOBHOMW IIKOJIBI. https://m.edsoo.ru/7f41a636
Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBO 4acos JIeKTPOHHbIE
Hara uudposBbie
Ne ni/mt Tema ypoka Kourposasnbie | IMpakTuueckue
Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
BBogHbIM MHCTPYKTaXK no Tb n OT.MpegmeT
1 XUMnK. BeltecTtsa. Posib XUMUM B XU3HK 1 0 0 bubnmoreka IIOK
yesoBekKa. https://m.edsoo.ru/ff0d210c
MpaKTuuyeckan pabota Ne 1. MNpasuna
TeXHUKK 6€30MNacHOCTU M HEKOTOPbIE BUAbI Bu6moreka [TOK
2 paboT B 1 0 1 .
https://m.edsoo.ru/ff0d227e
KabuHeTe Xumumu.
3 MeToabl U3yYeHna XUMUN. 1 0 0 bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d23dc
MpakTnyeckas pabota Ne 2. HabnogeHune
4 3a ropsLen ceeyoit. ( JomaluHui 1 0 1 bubmorexa [IOK
3KCMEPUMEHT) https://m.edsoo.ru/ff0d26ca
5 ArperaTHoe cOCToAHME BelyecTsa | 0 0 bubmuorexa [JOK
https://m.edsoo.ru/ff0d28c8
. cbmsmqvecn(me ABJIEHMA - OCHOBA pa3feneHuna | 0 0 BuGmoreka [TOK
CMECEN B xrmnm https://m.edsoo.ru/ff0d2a6¢
. MpakTuyeckas pabota Ne 3. AHaAM3 NOYBbI . : 0 1 but6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8
8 ATOMHO - MONIEKYNIAPHOE YUeHNe. 1 0 0 but6mmoreka [JOK




XnmMmunyeckmne snemeHTbl.

https://m.edsoo.ru/ff0d2a6¢c

ATOMHO - MOJIEKYNAPHOE YUYEHME.,

bubnnorexa [JOK

? XumuHeckie aNemenTsI. https://m.edsoo.ru/ff0d2d50
3HaKM XMMUYECKMX 3N1eMEHTOB.
Mepuroanyeckan TabanLa XMMUYECKNX Bu6miotexa [[OK
10 anementos .. https://m.edsoo.ru/ff0d2eae
MeHpeneesa.
3HaKM XMMUYECKMX 3N1eMEHTOB.
Mepuoanyeckan TabanLa XMMUYECKNX Bu6miotexa [[OK
11 anemenTos /1. U. https://m.edsoo.ru/ff0d2eae
MeHpeneesa.
1 Xummueckme bopmysbl bubnuorexa [JOK
https://m.edsoo.ru/ff0d323c
13 Xummueckme bopmysbl bubnnorexa [JOK
https://m.edsoo.ru/ff0d323c
14 BaneHTHOCTb bubnuoreka [JOK
https://m.edsoo.ru/ff0d350c
5 BaneHTHOCTb bu6mmoteka I[IOK
https://m.edsoo.ru/ff0d350c
16 XMMUUecKme peakumm. bubmmoteka [IOK
https://m.edsoo.ru/ff0d5230
17 XMMUUeCKne peakLmu. bu6mmoteka I[IOK
https://m.edsoo.ru/ff0d5230
18 XMMUYecKue ypaBHeHNS bu6nmnorexka [IOK
https://m.edsoo.ru/ff0d37fa
19 TURbI XMMUYECKMX peakLmit bu6nunoreka [IOK

https://m.edsoo.ru/ff0d3al6




Tunbl XMMUYECKMX peaKLI,MVI

bubnnorexa [JOK

20 https://m.edsoo.ru/ff0d3b8&8

KoHTponbHas paboTa Nel no pasaeny: Bubmuorexa HOK
21 "MepBoOHaYabHble XMMUYECKME NOHATUA". https://m.edsoo.ru/ff0d5708

2 Bosayx v ero coctas bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

3 Kncnopog, bubnuoreka [IOK
https://m.edsoo.ru/ff0d40c4

MpaKTuyeckan pabota Ne 4. MonyyeHue, Bubnuorexa HOK
24 cobupaHue 1 pacnosHaBaHue KMcaopoaa https://m.edsoo.ru/ff0d4290

55 OKcuapl. bubnmoreka [IOK
https://m.edsoo.ru/ff0d448e

26 Bogopoga. bubnnorexa [JOK
https://m.edsoo.ru/ff0d4614

MpaKTuyeckan pabota Ne 5. MonyyeHue, Bubnmoreka HOK
27 cobupaHue 1 pacnosHaBaHWe BOA0OPOAA. https://m.edsoo.ru/ff0d497a

>3 Kucnotsl. bu6nmorexka [IOK
https://m.edsoo.ru/ff0d4790

20 Conn. bu6mmoteka I[IOK
https://m.edsoo.ru/ff0d4c4a

30 KonnuecTeo BellecTsa. bu6mmoteka I[IOK
https://m.edsoo.ru/ff0d4ae2

a1 KonnuecTeo BellecTsa. but6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

1 MonsapHbiit 06bem rasos. bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

33 MonsapHbIi 06bem rasos. Bu6anoreka LIOK




https://m.edsoo.ru/ff0d4dd0

4 PacueTbl N0 XMMUYECKUM YPaBHEHUAM. bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
35 PacyeTbl MO XMMUYECKUM YPaBHEHUAM. bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
36 Boaa. OcHoBaHus. bubnuoreka [JOK
https://m.edsoo.ru/ff0d50d2
PacTsopbl. MaccoBsas 014 pacTBOPEHHOro Bub6suoreka [JOK
37
BellecTsa. https://m.edsoo.ru/ff0d4dd0
MpaKTuyeckan pabota No 6.
MpuUroToBNEHME PacTBOPa C 3a4aHHOM Bu6auoreka [JOK
38 " 7
maccoson fonen https://m.edsoo.ru/ff0d4f42
PacTBOPEHHOro BeLlecTsa.
KoHTponbHas pabota Ne 2 no teme:"
BarkHelwwmMe npeacTaButTenu Bubnuorexa HOK
39
Heopranuteckux seluecre. https://m.edsoo.ru/ff0d542¢
KonnyecTBeHHbIE OTHOLLEHUA B XMMUK
OKCUAbI, UX KNACCUPUKALMA U XUMUYECKME Bu6nuoreka [JOK
40 "
ceoncrea. https://m.edsoo.ru/ff0d55a0
OKCUAbI, UX KNACCUPUKALMA U XMMUYECKME Bu6nuoreka [JOK
41 "
ceoncrea. https://m.edsoo.ru/ff0d55a0
OcHOBaHMA, UX Knaccudukauma n Bub6nuoreka [JOK
42 -
XMMAYECKUE CBOMCTBA. https://m.edsoo.ru/ff0d5708
OcHOBaHMA, UX Knaccudukauma n Bubnuoreka [JOK
43 i
XMMUHECKnE CBomncTBa. https://m.edsoo.ru/ff0d5708
44 KMCNOTbI, UX KNAaCCUPUKALMA M XUMUUECKME bu6nunoreka [IOK




cBOWCTBa.

https://m.edsoo.ru/ff0d587a

Kncnotel, nx KJ'IaCCMd)MKaLI,VIH U xXxmmmnyeckue

bubnnorexa [JOK

45 "
ceoncrea. https://m.edsoo.ru/ff0d587a
Conn, UX KNaccuPUKaLmMa U XMMUYECKMe BuGmorexa [IOK
46 i
ceoncrea. https://m.edsoo.ru/ff0d59e2
Conm, UX KNaccuPUKaLMa M XMMUYECKMe BuGmorexa [IOK
47 i
ceoncrea. https://m.edsoo.ru/ff0d59e2
FeHeTUYeCcKasn CBA3b MEX Y KNaccamm BuGmnorexa [IOK
48 v
HEOPTaHMHeckyx coeannenn https://m.edsoo.ru/ff0d5b40
MpaKTuyeckan pabota Ne 7. PeweHune
SKCMepUMeHTasIbHbIX 33434 No Teme: BuGmnorexa [IOK
49 "
OcHoBHbie knacce! https://m.edsoo.ru/ff0d5eba
HeopraHWMYecKknx coeguHeHnin"
KoHTponbHas paboTta Ne 3 no teme:"
50 OCHOBHbIE KNaCCbl HEOPTraHNYECKMX bubnuoreka [IOK
coeanHeHnn" https://m.edsoo.ru/ff0d6342
EcTecTBEHHble ceMeicTBa XMMUYECKMX BuGnorexa [IOK
51
3/1EMEHTOB. AMOTEpHOCTL. https://m.edsoo.ru/ff0d664e
OTKpbITUE Nepuoauueckoro 3akoHa /.. BuGmnorexa [IOK
52
Meraeneesa https:/m.edsoo.ru/ff0d664e
53 OCHOBHble CBEAEeHUA O CTPOEHWUM aTOMOB. but6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
54 CTpOeHMe 3N1eKTPOHHbIX 060/104EK aTOMOB. but6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
55 Nepuroanyeckan cUcTemMa XMMUYECKUX but6mmoreka [JOK




anemeHToB [1.1. MeHgeneesa.

https://m.edsoo.ru/ff0dfee2

XapaKTepucTnKa XMMm4ecKoro sfiemeHTa no

56 €ro NOMOXKEHMNIO B NePUOANYECKOi bubmmorexa LIOK
cucTeme. https://m.edsoo.ru/ffOdfee2
XapaKTepuCcTNKa XMMUUYECKOTO 3/1EMEHTA MO

57 €ro NOMOXEHMNIO B NepUOaNYECKO bubnmoreka [IOK
cucteme. https://m.edsoo.ru/ff0dfee2
KoHTponbHasa pabota Ne 4 no Teme

s MepuoanyecKnil 3aKoHa 1 NeproamyecKkas Bu6miotexa [[OK
CUCTEMA XMMUYECKUX 3NEMEHTOB https://m.edsoo.ru/00ad9474
O.N. MeHpeneesa"

50 MoHHas XMMMUYecKan CBA3b bubnuorexa [JOK

https://m.edsoo.ru/00ad9b7c

60 KoBaneHTHas XMmMM4YecKan CBA3b. bubnuoreka [JOK

https://m.edsoo.ru/00ad9a50

61 KoBaneHTHas XMMMYEeCKas CBA3b. bu6mmoteka I[IOK

https://m.edsoo.ru/00ad9a50

6 MeTanamyeckan XMMHUIEecKas CBA3b. bubmuorexa [JOK

https://m.edsoo.ru/00ad9cb2

63 CTeneHb OKMCIEHUS. bu6mmoteka I[IOK

https://m.edsoo.ru/00ad9ela

64 CTeneHb OKMCNEHUA. bu6mmoteka I[IOK

https://m.edsoo.ru/00ad9ela

65 OKWUCNUTENBHO - BOCCTaHOBUTE/IbHbIE Bu6miorexa [[OK
peaKumm https://m.edsoo.ru/00ad9ffa

66 KoHTposibHas pabota No 5 no teme: " bu6nunoreka [IOK

Xnmunyeckas ceAsb.

https://m.edsoo.ru/00ada52c




OKNCANUTENBHO - BOCCTaHOBUTEbHbIE

peakuun ".
67 WTorosas aTTecTalma 3a Kypc 8 Knacca. | bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c
0O606uleHNe U cMcTeMaTU3aLUMA 3HAHWI 3a Bubimorexa [IOK
68 1
Kype xvmum 8 knacca https:/m.edsoo.ru/00ada342
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9 KJIACC

Koau4yecTBO yacos DJIeKTPOHHbIE
Hara nudposbie
Ne i/ Tema ypoka Kourpoabsubie | IIpakruyeckue
Bcero H3y4YeHUus o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchbl
| KnaccndumKkauma XMMUYECKUX COBAMHEHWA. | 0 0 bubnuorexa [JOK
https://m.edsoo.ru/00adb59e
5 KnaccuduKaLuma XMMUYECKUX PeaKLmii. 1 0 0 bu6nmmorexa LIOK
https://m.edsoo.ru/00adb6b6
3 KnaccuduKauma XMMHUYECKUX peakLmii. | 0 0 bubnnorexa [JOK
https://m.edsoo.ru/00adb7e2
A XMMquCKM? peakumun. CKopocTb | 0 0 Bu6morexa [JOK
XMMHTECKON peaklin https://m.edsoo.ru/00adbac6
5 KaTanus. 1 | 0 bubnnorexa [JOK
https://m.edsoo.ru/00adbcb0
KoHTponbHasa pabotaNe 1. no Teme
6 O606weHune 3HaHMI No Kypcy 8 Kiacca. 1 0 0
Xumunuyeckume peakuymm'.
7 JNeKTPONUTUYECKaA AUCCOoLMaLLMA. | 0 0 bu6mmoteka I[IOK
https://m.edsoo.ru/00adbe9a
OCHOBHble NONOXKEHUA Teopumn Bubmoreka L[OK
8 Y 1 0 0
NEKTPOANTUHECKON puccounatim. https://m.edsoo.ru/00adc28c
XMMMYECKme CBOMCTBA KMCNOT KaK Bu6miorexa [IOK
9 1 0 0
/IEKTPONNTOS. https://m.edsoo.ru/00adcade
XMMMYECKme CBOMCTBA KMCNOT KaK
bubanoreka [IOK
10 1 0 0 1

3/IEKTPONIUTOB.

https://m.edsoo.ru/00adcd68




XuMMUecKmne cBocTBa OCHOBaAHMMN KaKk

1 bubnnorexa [JOK
3/EKTPONMTOS. https://m.edsoo.ru/00add448
XMMMUEeCcKme CBOIMCTBA Co/lei Kak Bubmmoreka [IOK
12
NEKTPOANTOB. https://m.edsoo.ru/00add5d8
13 Tmaponus coneil. bubmuoreka [JOK
https://m.edsoo.ru/00add8b2
MpakTnyeckan pabota Nol PeleHue
14 SKCMepUMEHTabHbIX 33a4 No Teme bubnmnorexa [IOK
"3neKTp0ny|Ty|quKaﬂ ,ﬂ,VlCCOU,VlaUMﬂ" httDS//medSOOIU/OOadd9d4
O606weHune no Teme "Xnmmyeckme peakumm Bu6nuorexa [JOK
15 "
B pactBopax-. https://m.edsoo.ru/00addd12
KoHTponbHaa paboTta N2 2 no Teme Bubmmorekxa HOK
16 n n
Xnmuieckue peakunm 8 pacTeopax”, https://m.edsoo.ru/00addbfa
17 O61an XxapaKTepUCTUKa HEMETANOB. bu6mmoteka I[IOK
https://m.edsoo.ru/00addecO
O6Lan xapaKTepmCcTMKa anemeHToB VII A- Bubmmorexa L[OK
18 -
rpynnel - ra/loreHos. https://m.edsoo.ru/00addfe?
19 CoepayHeHMe ranoreHos. bu6mmoteka I[IOK
https://m.edsoo.ru/00ade104
MpakTnyeckasn pabota Ne2. «M3yyeHne Bubmmorexa HOK
20 i ;
CBOWCTB CONAHON KNCAOTLD. https://m.edsoo.ru/00ade348
o1 XanbkoreHsl. Cepa. but6mmoreka [JOK
https://m.edsoo.ru/00ade488
2 CepoBoAopPOA, M CyNbGUabI. bu6nunoreka [IOK

https://m.edsoo.ru/00ade64a




Kucnopoacogepalme coegmHeHUA cepbl.

bubnnorexa [JOK

23
https://m.edsoo.ru/00ade64a
MpakTnyeckan pabota Ne3. «M3yyeHne Bu6nmuoreka HOK
24 CBOWCTB CEPHOM KMUCNOTbI». https://m.edsoo.ru/00ade802
O6wwan xapaKTepuCTMKa anemeHToB V A- Bubmioreka HOK
25
rpynMbl. ASOT.. https://m.edsoo.ru/00adea28
26 AmmMuaK 1 ero ceoiicTea. bubmuoreka [JOK
https://m.edsoo.ru/00adec8a
MpakTnyeckan pabota Ne4. «MonyyeHue Bu6nmuoreka HOK
27 aMMMaKa 1 M3y4yeHne CBOUCTBY. https://m.edsoo.ru/00adec8a
’3 Kucnopoacoepalume coeaMHeHns asoTa.. bu6nmmorexa LIOK
https://m.edsoo.ru/00adeeab
20 docdop 1 ero coegnHeHNA bubnnorexa [JOK
https://m.edsoo.ru/00adf004
O6wan xapaKkTepucTmMKa anemeHToB IV A- Bubmmoreka L[OK
30
rpynnbl. Yinepoa, https://m.eds00.ru/00adf180
Kucnopoacoaepatupe coeuHeHns Bu6miorexa [[OK
31
YIepoasa. https://m.eds00.ru/00adf306
MpakTnyeckan pabota No5. «MNonyyeHune
&y yrnekucnoro rasa. KayectseHHas peakums Ha bu6mmoreka [IOK
KapbOHaT -MOH.». https://m.edsoo.ru/00adf518
3 Yrnesogoposbl. bu6nmnotexa [IOK
https://m.edsoo.ru/00adf68a
Kucnopopacoaepskalime opraHuyeckme Bu6mmorexa IIOK
34

coegunHeHuaA.

https://m.edsoo.ru/00adfc20




KPEMHMVI M ero coegnHeHumAa.

bubnnorexa [JOK

35
https://m.edsoo.ru/00adfd9c
36 CMAMKaATHAA MPOMbILEHHOCTb. bubnuoreka [IOK
https://m.edsoo.ru/00adfebe
37 Monyy4eHne HeMeTannoB. bubnuoreka [IOK
https://m.edso0.ru/00ae006¢
28 ﬂonyqume?aMHemwmx XMMYECKUX Bu6moreka [JOK
OOSAMHEHNM HEMETANNOB. https://m.edsoo.ru/00ae027e
29 0O606ueHre no Teme "HemeTannbl u Ux BHGIHOTEKA HOK
COEANHEHNA". https://m.edsoo.ru/00ae054e
40 KoHTponbHas pabotaNe 3. no teme Bubmoreka HOK
Hemeransibl v ux coeanHenma’. https://m.edsoo.ru/00ae080a
06Lan xapakTepucTUKa MeTanos.
41 MonoxeHne meTannos B lMeprmoanyeckol bub6mmorexa LIOK
cUCTEME XMMUYECKMX 31EMEHTOB. https://m.edsoo.ru/00ae0bf2
O6wan xapaKTepucTMKa MeTa /0B,
42 MonoxeHne metannos 8 [Mepnogunyeckoin bu6mmoreka [IOK
cUCTEME XMMUYECKUX 3/1IEMEHTOB. https://m.edsoo.ru/00ac0bf2
13 XUMMYeCKme CBOMCTBA METaN/OB. bubmuorexa [JOK
https://m.edsoo.ru/00ae0e18
O6wan xapakTepucTnka meTtannos |A- Bubmmoreka L[OK
44 rpynnbl. .
https://m.edsoo.ru/00ae103e
O6wan xapakTepucTMka meTtannos |A- BubIMoTeKa HOK
45 rpynnbl. .
https://m.edsoo.ru/00ae103e
16 061Luas xapaKTepucTMKa meTasos lIA- bu6nunoreka [IOK

https://m.edsoo.ru/00ael1156




rpynnbi.

O6wan xapakTepucTmka metannos lIA-

bubnnorexa [JOK

47
rpynnel. https://m.edsoo.ru/00ael156
43 YKecTKoCTb BOAbl M CNOCobbI ee ycTpaHeHus. bubnnorexa [JOK
https://m.edsoo.ru/00ael156
MpakTuyeckas paboTa Ne6. «}KecTkocTb Bu6nuorexa [JOK
49 BOZb! M CNOCOObLI ee YCTPAHEHUSA. ». https://m.eds00.ru/00ae 1278
50 ANIOMWHWIE M ero coeanHeHN. bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
51 ¥eneso u ero coeanHeHms. bubnuoreka [JOK
https://m.edsoo.ru/00ae14b2
5 ¥eneso n ero coegnHeHus. bubnuoreka [JOK
https://m.edsoo.ru/00ae14b2
MpaKTuyeckan paborta No7 PelueHue
53 3KCNeprMeHTaNbHbIX 33434 No Teme bu6mmoreka [IOK
"MeTannb!". https://m.edsoo.ru/00ael5e8
Koppo3usa MeTannos 1 cnocobbl 3almTbl OT Bu6nuoreka [JOK
54
Kopposm. https://m.edsoo.ru/00ael5e8
MeTtannbl B npupoge. NoHATne o
55 MeTanaypruu.
56 0606weHue no Teme "MeTannbi" bubnuoreka [JOK
https://m.edsoo.ru/00ae1886
KoHTponbHas pabota Ne 4 no teme BubmuoTexa HOK
57 n n
Metansi™. https://m.edsoo.ru/00aelc64
58 XUMMYECKNii cocTaB naaHeTbl 3emns. bubnuoteka [IOK

https://m.edsoo.ru/00aec1ae8




OxpaHa OKpy:KatoLLel cpegbl oT

59 1 bubnnorexa [JOK
XVIMUMECKOTO 3aTPASHEHNA. https://m.edsoo.ru/00aelc64
60 Belecsa. 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
61 XUMMYecKme peakumum. 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6
OCHOBbI HEOPraHMYECKOM XUMUU.
62 KauecTBeHHble peakuymn Ha UOHbI 1 1 bubmuorexa LIOK
HeKoTopble ra3oobpasHble BelecTsa. https://m.edsoo.ru/00ae35e6
OCHOBbI HEOPraHMYECKOM XUMUM.
63 KauecTBeHHble peaKLym Ha MOHBI 1 1 bubmmorexa LIOK
HeKoTopble ra3006pasHble BelecTsa. https://m.edsoo.ru/00ae35e6
MoBTopeHMe 1 0606LLeHME O Teme
"O606LeHMe 3HaHWI MO XMMKUK 33 KypC Bu6auoreka [JOK
64 v " 1
OCHOBHO WKOALI™. TIOATOTOBKA K https://m.edsoo.ru/00ae3de8
KOHTPONbHOI paboTe.
KoHTponbHas paboTa Ne5 "Utorosas
65 KOHTpO/IbHasA paboTa no XMmum 3a Kypc 9 1 bubnnorexa LIOK
Knacca'. https://m.edsoo.ru/00ae1750
66 NMoaBeaeHWe UTOrOB roAa. | bu6mmoteka I[IOK
https://m.edsoo.ru/00ael1750
&7 KoppeKuma 3HaHuii. Peseps. 1 bu6nmorexka [IOK
https://m.edsoo.ru/00ae1750
68 KoppeKLuus 3HaHuiA. Peseps. 1 but6mmoreka [JOK
https://m.edsoo.ru/00ae1750
OBHIEE KOJIMYECTBO YACOB I1O 63

[TPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 324087357327968961775297076797709129534246061 654
Bnageney CTpeneToB Anekcei MeHHagneBuy

OeicTevTened C01.10.2024 no 01.10.2025



http://www.tcpdf.org

		2024-12-16T00:27:17+0500




