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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMUMHM Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30oBaHus, PEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHOil paboueil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETOIaBaHusl YUeOHOTO MpeaMeTa « XUMHUsI»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ja€T TOPEACTABICHUE O ILENsAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCIUTAHUS W Pa3BUTUS OOYYAIOMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET o0s3aTeNnbHOe MIPEAMETHOE CoJIepKaHue,
npeaycMaTpuBaeT PACHPEAEICHUEe €ro Mo KilaccaM M CTPYKTYpUPOBAaHHE I10
pazzielnaM W TeMaM TporpaMMbl IO XHUMHH, OIpeaesieT KOJUYECTBEHHbIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH € YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOTO  TIpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00y4aroluxcs, OINpeAeNseT BO3MOXKHOCTH TpeaMera  Jyis
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHHUM K
pesynbrataMm 00y4eHHs] XUMUU Ha YPOBHE 1IeJiel U3ydeHus MpeMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-ITO3HABATENHLHON NIEATEHOCTH OO0YYalolerocss IO OCBOEHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XUMHH CIYXXUT OCHOBOW i (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpeCTaBICHU 0 MaTEPUATLHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (QopMUpyEMble XUMHEW MPEACTABICHUS O B3aMMOINPEBPAIICHUSX
SHEPruru M 00 SBONIONMHU BEHIECTB B MPHUPOJIE, O MyTAX pEUIeHUs TI00ambHbBIX
mpoOJieM YCTOMYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMupoBaHUS KYJIBTYpPHI JIMYHOCTH, €€ 00IIel 1 QyHKIIMOHAIEHON TPaMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcs, HABBIKOB WX CaMOCTOATEIBHON y4eOHOW  NIeITeNhHOCTH,
AKCHEPUMEHTAIBHBIX M HCCJIEAOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK M B MPOPECCHOHANBHOU JEATETLHOCTH; 3HAKOMHUT CO
crielu(PUKOd HAyYHOTO MBIILICHHUS], 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsiAa Ha
€IUHCTBO TPHUPOJLI U YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM 3TallOM B
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(dopMHupoBaHUU €CTECTBEHHO-HAYYHOU IrPaAaMOTHOCTH oOyyJaronuxcs;
crocoOCTBYeT OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlanHble HampaBieHUs B OOYYEHHMM XUMHUU OOECHeuMBAIOTCS CIEeLHPUKON
colepKaHUsl ~ y4eOHOTrO  MmpeaMera, KOTOPbIA  SIBJISIETCS  MeNaroruyecku
aJanTUPOBAaHHBIM OTpa’KEHHEM 0a30BOM HAyKW XMMHUU Ha OINpPEAEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYeCKOM XMMHHM W  HEKOTOPBIX OTAENbHBIX 3HAYUMBIX TOHSTHIM
OpraHNYeCcKOM XUMUU.

CtpykTypa coiepkaHus MpOrpaMMbl MO XUMHUHU c(opMUpOBaHa Ha OCHOBE
CUCTEMHOro mnoaxonaa k e¢ uszydeHuro. CojleprkaHue CKIABIBACTCS W3 CHUCTEMBI
MNOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKON
peakuuu. OO0e ATH CUCTEMBl CTPYKTYpHO OpPraHMW30BaHbl [0 MPUHIHUILY
MOCJIEIOBATENIBHOTO PAa3BUTHUSI 3HAHUM HA OCHOBE TEOPETHUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

—  aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;
—  Ilepuoaunueckoro 3akoHa [[. . MenzaeneeBa kak OCHOBHOI'O 3aKOHa

XUMHHU,

—  Y4YEHHS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

—  TpeAcCTaBiIeHUN 00 3JICKTPOJUTHUYCCKON JHCCOLMAIIMU BEIISCTB B
pacTBopax.

Teopernueckue 3HAHHS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO
VPOBHS K JPYroMy, BBIMONHSAS (YHKIUH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS M BO3MOXHOCTEU MPAKTUYECKOTO NMPUMEHEHUS U IOJTYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl TO XHUMHH  CHOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABIEHUS] O XMMUYECKOM COCTABIIAIOIIEH HayYHOM KapTUHBI MUPA B JIOTHKE
€€ CUCTEeMHOM MPHUPOJbI, LHEHHOCTHOIO OTHOUIEHHWS K HAYYHOMY 3HAHUIO U
METOJIaM TMO3HAHUS B Hayke. M3ydeHue XHMUH TPOUCXOAUT C MNPUBICUYCHUEM
3HAHWA W3 paHee W3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXKarommi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy w3ydYeHMH XUMUU TPOUCXOIUT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUUYECKOMN
JNEATENIbHOCTA YEJIO0BEKAa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
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3amaya y4eOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHMU CUCTEMBl XMMHYECKHX
3HaHUN — Ba)KHEWUIINUX (PAKTOB, MOHSITHUI, 3AKOHOB U TCOPETUUECKUX MOJOXKECHUH,
JOCTYMHBIX O00OOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNN K Hay4YHbIM METOJaM TIO3HAHWS TMPU H3YUYEHHH BEIIECTB U
XUMUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
WX TpPUMEHEHHH B Yy4eOHO-MO3HABAaTEIbHOW U Yy4eOHO-HCCIIENOBATEIHCKON
NeATeNIbHOCTH, OCBOCHUM TIpaBUJl O€30MacHOro0 OOpalleHusi C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HU.

[Ipu u3ydyeHun XUMHUHM HA YPOBHE OCHOBHOI'O OOIIETO OOpa30BaHUS Ba)KHOE
3Ha4YCHHUE MPUOOpETU TaKue e, KaK:

- dbopMupoBaHUE WHTEJUICKTYaJdbHO PAa3BUTOM JUYHOCTH, TOTOBOH K
caM0oO0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHUIO DPEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

- HAIPaBJIEHHOCTh OOy4YeHMs] Ha CHCTEMaTHYeCKoe MPUOOIICHUE
0o0ydJaromuxcss K CaMOCTOATEIIbHOW TO3HABATEIBLHON JESATEIBHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

- obecrnieueHue YCIIOBUH, CIIOCOOCTBYIOIINX pruoOpETEHUIO
OoOydJarolmMUMHCsl  OMbITa  pa3HOOOpa3HOW  JEATENbHOCTH,  TO3HAHUS U
CaMOITO3HAHMS, KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOIINUX
YHUBEPCAITBHOE 3HAYEHUE JJI PA3JIMYHBIX BUIOB JICSTEIIbHOCTH;

- dbopmupoBanue o0mIeH (QYHKIIMOHATBLHOH M €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSICHATH M OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIIOJb3ysd 3HAHWS W OMbBIT, MOJYYECHHBIE NMPU H3YUYCHUU
XUMUH, TPUMEHATh WX IMPH PEIICHUU MPoOJIeM B IOBCEIHEBHOW JKHU3HU U
TPYZOBOM JAEATEIBHOCTH;

- dbopmMupoBaHue y OOYyYarONIUXCS T'yMaHHCTHUYECKUX OTHOIICHHH,
MMOHUMAHMS IICHHOCTH XUMHWUYECKUX 3HAHWUW JUIS BBIPAOOTKH 3KOJIOTHYECKU
1eaecoo0pa3Horo TMOBEASCHUS B OBITY W TPYIOBOM JEATCIBHOCTH B IEJIAX
COXpPaHEHUsI CBOETO 3/I0POBBS U OKPYIKAIOIIEH MPUPOIHON CPEIBI;

- pa3BUTHE MOTHBAIIMU K 00YUYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO
CaMOBOCITHTAaHHIO Ha OCHOBE YCBOCHHS OOIICUYEIOBCYCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HPOQMIS M HANPABICHHOCTH JAITbHEHIIIETO
00yJeHUSI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YyYCHHS XUMHUHW Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacosB (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).
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COAEPXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XMMHYECKHE TOHATHS

[Ipenmer xumun. Posb XUMHUM B KU3HU Ye€JIOBEKA. XMMUSA B CUCTEME HAYK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOnax Mo3HAHUS B XUMHUHM. UHCTHIE BEIIECTBA M CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3yieMeHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢hopmysa. BareHTHOCT, aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsE aToMHass Macca. OTHOCUTEbHAS
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUU.

KomnuectBo BemectBa. Mosib. Mossipras Macca. B3anMocBsi3b KOIU4YECTBa,
Macchl W 4YHCIA CTPYKTYPHBIX eAuHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHCHHM.

dusnyecKkue U XUMHYECKUE SIBJICHUS. XUMUUYECKasi peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHMsI MacChl BellecTB. XUMHueckue ypaBHeHus. Kiaccudukanums
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBmiiaMu pabOThl B JIabOpaTopuu u
npuéMamMu obpaieHus: ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OMHCAHHE
(bU3UYECKUX CBOWCTB OOpasloB HEOPTraHMYECKUX BEIICCTB, HAOJIOJICHHE
¢usznuecknx (TUIaBIeHUE BOCKA, TasHUE JbJla, pAacTUpPaHUE caxapa B CTYIKE,
KUIEHUE U KOHIEHCALMSI BOJbI) U XUMUYECKUX (FOpPEHUE CBEYM, MPOKAJIUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) SBJICHUM, HaOJIOICHUE H
ONMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakUuuid (pas3iioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapus, pa3ioKeHHE THAPOKCHIA
Menu (II) mpu HarpeBaHuu, B3auMOJIEUCTBHUE XKele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMecel: C TOMOIIBI0 MarHuta, (puIbTpoBaHUE,
BBIIApUBAHUE, JUCTHILISAIMSA, XpoMaTorpadusi, MpoBeIeHUE OYNUCTKU MOBAPEHHOM
colii, HaOJIOJIECHWE W  OINKCAaHWE  pe3yJbTaTOB  MPOBEJICHHUSI  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHUsI MAacChl, CO3/IaHHE MOJENed MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopoa — 3ieMEHT U MpocToe
BeliecTBo. HaxoxaeHue Kuciopoaa B NpuUpojae, (PU3HUECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xkucnopoga. CrocoOsbl
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MOJIYYeHHs] KHUCIIOpoAa B Ja0OpaTOpUM M IPOMBIILIEHHOCTH. KpyroBopoT
KHciopozaa B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3((PexT XUMHUECKOW peaKIu, TEPMOXHMMHYECKUE YpaBHEHMUS,
DK30- M DHAOTEPMHYECKME peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — oamemeHT M mpocroe BemecTtBo. HaxoxkaeHwe Bomopoaa B
npuposie, (Quznueckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

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

Odusznyeckue CBOWCTBA BOJAbl. Boga kak pactBoputTenb. PacTBOpHI.
HaceblllieHHbIE M HEHACBHIIEHHbIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BEIlIECTBa B pacTBOpE. XMMHUUYECKHUE CBOMCTBA BOJIbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpuposie U B KU3HU 4eJoBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus nHeopranmdeckux coeauHenuit. Oxcunbl. Knaccudukarms
OKCUJOB:  cosieoOpa3yioniue  (OCHOBHBIE,  KHCIOTHBbIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. @Dusmdyeckne U XUMUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuIoB.

OcHnoBanusi. Krnaccudukanuss oOCHOBaHUNA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE U XUMHUUYECKUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukarus kuciaor. Homenknarypa kucior. Ouzndeckue H
XUMHYECKHUE CBOMCTBa KHCIOT. Pan axtuBHOCcTH MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coneil. @u3nyeckue U XUMUUYECKHE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENCICHUE COAECPKAHUs KUCIOPOJa B BO3AYyXeE, MOJYYEHHUE,
coOupaHue, pacrmo3HaBaHWE M W3YYCHUE CBOWMCTB KHCIOpOAa, HAOIIOJACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HHUKHOBEHHUS U
npekpaiieHus ropeHus (mokapa), O3HAKOMJICHHE C OOpas3laMH OKCHIOB W
ONMCAHWE WX CBOWCTB, TOJydYeHHE, COOMpaHWe, pPACTO3HABAaHUE W M3yUCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojiercTBue Bojopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIOJCHUE O0pa3IlOB BEIIECTB
KOJMYEeCTBOM | MOJb, HMCCleNOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEACHEHHOU
MAaCCOBOM J0JIEM pacTBOPEHHOIO BEIIECTBA, B3AMMOJCHUCTBUE BOJBI C METANIAMU
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(HatprieM U KajblMeM) (BO3MOXKHO  HCIIOJB30BAaHUE  BHUJIEOMATEPHUATIOB),
UCClieIOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCJIOT W IIEJIOYCH,
uzydyenue B3aumopeiictBus okcuga meau (II) ¢ pactBopom cepHOR KHCHOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUuid HEUTpaln3aluM, IOJTYy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIa APYTUM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMme «BaxHelme Kiacchl HEOPraHUYECKHUX
COCIMHECHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKUX
ieMenToB JI. WU. MenngeneeBa. CtpoeHue aToMoB. XuUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KIAacCU(PUKAIUU XUMHUYECKUX 3yeMeHTOB. [loHsiTHe O
IpyIINax CXOJHBIX DJJIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMENIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yroT aM(pOTEPHBIC OKCUJIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX dJIEeMEHTOB /1.
N.  MenneneeBa.  Koporkomepuonnas ¥ JUIMHHONEPUOIHAss  (OPMBI
[Tepunognueckoii cucteMbl xXuMudeckux 3nemeHToB . 1. Menaeneesa. [lepuoabr u
rpymnnbl. PU3NYECKUN CMBICI MTOPSAKOBOTO HOMEpPA, HOMEPOB IIEPUOJa U TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX saep. M3oTonel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aTOMOB TMepBbIX 20 XMMHYECKHX 3JIEMEHTOB
[Tepuonnueckoit cuctemnl JI. WM. MenpaeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsI paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOJaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoauueckoit CUCTEMbl XUMUUECKHUX
JJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. J[. V. MenaeneeB — y4€HbIA U
rpaXkIaHUH.

Xumunueckass cBsA3b. KoBasieHTHass (mojisipHass U HENOJSIpHAs) CBS3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OOpa3lloB BEIIECTB METAIJIOB W HEMETaUIOB, B3aWMOJCHCTBUE
TUAPOKCHIA LHMHKA C PAacTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKUUN
(ropenue, peakinu pa3ioKeHUs, COSAUHEHUS ).
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Meosicnpeomemmnuie ceazu

Peanuzanusa MeXnpeIMETHBIX CBS3€M MpH H3y4eHUHM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCSI 4YEpPE3 HUCIOJIb30BAaHME KAaK OOLIMX €CTECTBEHHO-HAaY4YHbBIX
MOHSATUN, TaK U TOHSTHUH, SBISIONIUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61mue ecTecTBEHHO-HAYUYHbIE TOHSATUS: HAy4HbIA (DakT, rUmoTe3a, Teopus,
3aKOH, AaHalMu3, CHHTE3, KJIacCU(pUKALMs, NEPUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: Marepus, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TONBI, PAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUM 3apsjl, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHHME BEIIECTBa, ra3, (pU3nuecKue BETUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/1bI, CONHIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpaTbl, TOPHBIE OPOIbI, TTOJIE3HbIE
MCKOTIa€MblI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO M XMMHU4YeCKasi peaKkuust

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX dJIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, KalWs, KaIbLHUs W HX
COEIMHEHUI B COOTBETCTBUU C IIOJIOKEHHEM »dJeMEHTOB B lleproanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMHUYECKON CBSI3U. THUIIBI KpPUCTATIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THMA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K pa3IM4YHBIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarms XuMU4eCKUX peakiuii O pa3IMIHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, o
M3MEHEHUIO CTENEHEW OKHMCIICHUS XUMHUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U dHAOTEPMUUYECKHE PEAKLIHUHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitTue o ckopoctn xumuueckod peakuuu. IloHsTHe 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peaknusX. [IoHsITHEe O TOMOTEHHBIX U T€TePOTECHHBIX
peakuusx. llonsarne o karanusze. [lonsTne o xumuueckoM paBHOBecuU. DaKTOPHI,
BIIMAIONIME HAa CKOPOCTh XUMHUYECKOM peakuuH U TMOJO0KEHHE XUMHUYECKOTrO
PaBHOBECHSI.

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne 96 ot 25.10.2024. UcnonHutens: MuckuH B.A. 0 INEKTPOHHbIN
CtpaHuua 8 n3 44. CtpaHnua cosgaHa: 25.10.2024 12:43 =¥ TATAPCTAH



OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  pPEAaKLUM,  DJICKTPOHHBIA  OaylaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocraBieHue YpaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUd C  MCIOJIb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOLMUALIMU. DIEKTPOJIUTHI U HEANEKTPOIIUTHI.
KaTtnonsl, annonel. MexaHu3M [OHCCOLMAIIMU BEUIECTB C PA3IMYHBIMU BHAAMHU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomeHa. Y caoBuUsl IPOTEKAHUS PEaKIUi MOHHOTO OOMEHa,
MOJIHBIE W COKpAalI€HHbIE MOHHBIC YpaBHEHHUS peakuuil. CBOHCTBAa KHUCIOT,
OCHOBaHUW W COJIGM B CBeTe TMPEJCTAaBICHUM 00 DIIEKTPOJIUTUUECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAJNIOB M HeMeTauioB (rpaduTa W ajiMasa), CIOKHBIX BEIIECTB
(x7opua HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUUYECKON pPEaKIIUH
OT BO3JICUCTBUS PA3MUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJICKTPOIPOBOJIHOCTH
pacTBOpOB BEUIECTB, MpoOIlecCa JUCCOLMAIMU KHUCJIOT, WIEI04Yeld |  coJien
(BO3MOXKHO  HCIIOJIb30BaHHE  BHUJEO MaTEpHalOB), IMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHWs  peakiuii  HOHHOro  oOMEHa
(oOpazoBaHme ocanaka, BBIJICJICHHE Tasza, OOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropenue, peakiuy paszJIoKEHUs, COSAUHEHHUS), Paclo3HABaHHE HEOPTaHHUYECKUX
BEIIECTB C IIOMOIIBIO KA4YECTBEHHBIX peakIMii Ha HOHBI, pEIICHUE
AKCIIEpPMMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U UX cOeIMHEHMSI

O6mass xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTereHn okucieHus. CTpoeHne U (PU3HYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKME CBOWCTBA Ha IIpUMEpE  XJIopa
(B3auMOJIeICTBHE C MeETaulaMU, HEMETa/ulaMH, IIeJIoYaMH). XJIOPOBOJOPOI.
ConsHas KUCJIOTa, XMMHUYECKHE CBOMCTBA, IMOJy4YeHUE, MpUMEHeHue. JleicTBue
XJopa W XJOPOBOAOPOJAa Ha OpPraHW3M 4YeJIOBEKa. BakHeumune XJIOopuabl U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIC CTEIeHW OKHucieHus. CTpoeHme W (PU3NUYECKHE CBONCTBA
MPOCTBIX BEIMISCTB — KUCIIOPOJIa U CEPhl. AJUIOTPOITHBIE MOJU(PUKAIIMN KHUCIOPOIa
MU cepbl. XHUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOMa, CTpOCHHUE, (U3HUYCCKHUE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEIACTABUTEIM KHUCIOTHBIX OKCHJIOB.
Cepnas xkwucinotra, GQuU3MYECKME W XUMHYECKHE CBOiCcTBa (00IuMe Kak
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MpEeACTaBUTEN Kjacca KHUCIOT M crneuuduueckue). XUMHUYECKUE peakluu,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO C€rnoco0a MOJy4YeHHUs CEPHOM KHCIIOTHI.
[Ipumenenune cepHor KUCIOThl. CoM CEPHOM KHUCIIOTHI, KAUECTBEHHAS] pEaKLus Ha
cynbdar-uoH. Haxoxnenue ceppl U €€ COeAMHEHUN B TpUpoje. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpefpl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacpoCTpaHEHUE B MPHUPOJE,
¢uznueckure U XuMuueckue cBoiicta. Kpyrosopor azora B npupojae. AMMuUak, ero
¢u3znueckre 1 XMMUYECKUEe CBOMCTBA, MoJydeHue U npumeHeHue. Coiau aMMOHUS,
X pU3NYECKHe U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THasg KHUCIIOTa, €€ MoylydeHue, (PU3UYecKue U XUMUYECKHE
cBoiicTBa (0OlIME Kak TPENCTAaBUTENsl Kiacca KHUCIOT M creuuduyueckue).
Wcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPATbHBIX
ynoopenuii. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelibl COeUHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOuYBbl M BojmoéMmoB). Docdop,
aloTponHeie Momudukanuu Qocdopa, Quanyeckue M XUMHUYECKHE CBOWCTBA.
Oxkcun dochopa (V) u pochopnas kucnora, puznueckue U XUMUYECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATBHBIX YA0OOPEHHIA.

O6mas xapaktepuctuka 31aeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUSA.  YTJIEPOHd,  aJUIOTPOIHBIE
Monu(UKALMK, PACHpPOCTPAHEHHE B TpHUpoAe, (GU3NYECKHE UM XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupone. OKcuasl yriepoaa, ux
duznueckre W XMMHUYECKHE CBOMCTBA, JIEWCTBHE HA JKHUBBIE OPTraHU3MBI,
MOJIyYCHHE U TMPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoresa T1700anpbHOrO MOTCIUICHHWS] KJIMMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conu, uX GU3NIECKHe U XMMHUYECKHE CBONCTBA,
nmoilyueHne W npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIULUHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TaHOJI, IITUIEPUH, YKCYCHas KHCJIOTA).
[IpuponHble MCTOYHHMKU YTIEBOAOPOAOB (Yyrojb, HOPUPOAHBIN ra3, HePTb),
MPOIYKTHI WX TmepepaboTku (OCH3WH), WX pPOJIb B OBITY W TPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTUYECKHU BaKHBIX BEILIECTBAX: XKUPaAX, O€NKax, yriaeBoAax — U UX
polM B OKM3HM 4eEJIOBEKa. MarepuajibHOE €AUMHCTBO OPraHMYECKHX U
HEOPraHUYECKUX COECTUHEHUN.
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KpeMHuuii, ero ¢usmueckue M XUMUYECKHE CBOMCTBAa, INOJYYEHHE U
npumenenne. CoenuHeHus KpemHHUst B mnpupone. OOmme mnpeacTaBieHUus 00
okcune kpemuus (IV) u xpemuueBoil kucnore. CUUKaThl, UX UCIOJIB30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilne cTpouTeabHbIE MaTepHUalibl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobiemMbl Ge30macHOTrO HCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B MOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3y4yeHrue 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSTHOM KHUCIOTHI,
POBEICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB
UX TPOTECKaHUsI, OMBITHI, OTpaxkaromue (HU3NYECKUEe W XUMHYECKUE CBOMCTBA
rajjoreHOoB M UX COCIUHEHUH (BO3MOXHO HCIOJb30BaHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ O0Opa3laM XJOPUIOB (TajJOTCHHUIOB), O3HAKOMJIEHHUE C
oOpasmamMmu  ceppl M €€  COeNMHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYTIIMBaHMS caxapa MoJi ACHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOThI, M3yYEHHE XHUMHYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIOTHI, TMPOBEJACHUE KAUYeCTBEHHOW peakIuu Ha
cyibpaTioH U HaOMOJCHUE TmMpu3Haka e€ TNpPOoTEeKaHUs, O3HAKOMJICHUE C
¢uznueckumMu cBoiicTBaMu a3zora, (ochopa M ux coeguHeHUN (BO3MOKHO
UCIIOJIb30BaHUE  BHUIEOMATEpUaloB), oOpa3liaMu a30THBIX U (HOCHOPHBIX
yInoOpeHuii, TMoydeHue, coOupaHHe, paclo3HaBaHHE U HM3y4YeHHE CBOICTB
aMMUaka, MpoBeICHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUA U GochaT-uoH U
U3YyUYCHUE IIPU3HAKOB UX INPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOMU
a30THOM KHCIJIOTBI C Me€Ibl0 (BO3MOYKHO MCIOJIb30BAHHE BUACOMATEPHAIIOB),
U3y4YeHHE MOJeell KPUCTAINIMYECKUX PemETOK anmasa, rpadura, QysuiepeHa,
O3HAKOMJICHUE C IpoleccoM  aacopOIMu  pacTBOPEHHBIX  BEIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHUBOTasa, MOJIy4YeHUE, cOoOMpaHue,
pacrno3HaBaHUE W  M3YyYCHUE CBOMCTB  YIJIEKMCIIOIO Tra3a, [pPOBEICHUE
KaueCTBEHHBIX PEaklMii Ha KapOOHAT M CHJIMKAT-MOHBI M M3y4YeHUE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJICHHE C MNPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pEILICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 MO0 TeMe «BakHeWline HeMeTaulbl U HX
COCIUHECHUS.

MeTtajuiibl M UX COCAMHEHUS

OO6mrast xapaKTepUCTHKAa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nosioxkeHuss B llepuoanueckor cucreme xumuueckux s3nemeHtoB [[. W.
MenneneeBa u ctpoeHusi aromoB. CTpoeHue meramioB. Metainnyeckas CBA3b U
METAJUIMYECKasl ~ KpUCTa/NIMuecKas  pemeéTka.  DJIEKTPOXMMHUYECKUU  psif
HamnpsbKeHU MetayuioB. Ou3nueckue U XUMUYECKHE CBOMCTBA MeTalioB. OOmue
crocoObl MonyyeHus: MmeTauioB. [loHsSTHE O KOpPpPO3UMM METANJIOB, OCHOBHBIC
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crocoObl 3aluThl UX OT Kopposud. CruiaBel (CTadb, YyTyH, IIOPATIOMHUHHM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[[lenounble mMeTambl: monoxkeHue B [lepuoandeckoil cuctemMe XMMUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpoeHME HMX aTOMOB, HaXOXIAECHHUE B IPUPOJIE.
dusnyeckne U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCHIbI U
TUAPOKCHUABI HATpud U Kanusg. [I[puMeHEeHHE IIENOYHBIX METAINIOB U HX
COCMHECHU.

I[lenouyHO3eMENBbHBICE METAMABl MAarHui W KaJbLUM: IIOJ0XXKCHHE B
Ilepuonnueckon cucrteMe xumudeckux syemeHToB J[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaxoXJieHue B npupoae. Duznveckre u XMuMUYECKUe CBOMCTBA MarHus
U Kanplus. BaxkHeilmue coequHEHHUS Kaublus (OKCHA, THAPOKCH, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHUN: TTonoxkeHue B [leprnoanyeckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aToMa, HAXOXIACHHUE B mpupoje. Pu3ndeckue u
XUMUYECKHE CBOMCTBA altOMUHHSA. AM(POTEpPHBIC CBOMCTBAa OKCHAA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: nonoxenue B [leppoguueckon cucteMe XMMHYECKUX AJIEMEHTOB [l.
N. MenneneeBa, CTpOCHHE aToMa, HaxoxJIeHHe B mpupone. dusmyeckne u
XUMHYECKUE CBOMCTBA xene3a. OKCubl, TuapoKcuabl u conu xenesa (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHME C 00pa3laMyd METaUIOB M CIUIABOB, HUX (U3MUYECKUMHU
CBOMCTBaMHM, U3YYEHHE  pE3yJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSI M HaTpusi C BOJAOM (BO3MOXXHO MCIOJIb30BAaHHE BHUIECOMATEPUATIOB),
UCCJIEJOBAaHNE CBOWCTB >KECTKOW BOJIBI, IIpoOliecca TOPEHUsS JKejie3a B KHUCIOPOJIE
(BO3MOKHO  HCIOJIb30BAHHE  BHJIEOMATEPHAIOB), MPU3HAKOB  IPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIM{ HAa WOHBI: MarHus, KaJbLUs, aJIIOMUHUS, LIUHKA, JKeJie3a
(I1) u xene3a (II1), menu (II), HaGmroneHne U onmMcaHUE MPOIECCOB OKPAIIUBAHMS
IJJAaMEHHM WOHAaMU HaTpusi, Kanusd M Kajubluusd (BO3MOXKHO MCIOJIb30BAHHE
BUIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHHUS
Y THAPOKCHUJIA IMHKA, PELUICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BaxHeimue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m marepuanbl B MOBCEJHEBHOM XKWU3HHM 4YeloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. llepBas momous mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.
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XUMHUYECKOE 3arpsA3HEHHE OKpYXarolled cpenpl (MpeAenbHas AOMyCTHMast
KOHLEeHTpalus BeulecTs, aanee — [1IK). Poab xumMumn B pemieHnn 3K0JI0THYECKUX
npooIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTepUaoB (CTEKIO, CIIIaBbl METAJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceazu

Peanuzanus MeXINpeAMETHBIX CBS3€M MpU M3YYEeHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAaYYHbBIX
MOHSITUM, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mMe ecTecTBEHHO-HayuYHbIe MOHATHSA: HAy4YHBIA (DaKkT, rUmores3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, Kilaccudukaus, MNepUOJUYHOCTb, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJENb, SBJICHUE, MaPHUKOBBIM
3¢ eKT, TeXHOIOTHUSI, MaTePUAIIbI.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUI,
U30TOMbI, PAAUOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUECKHI 3apsn, MPOBOJHHKH,
NOJYIIPOBOAHUKH, JHUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, Telo, O0O0BEM,
arperaTHoe COCTOSIHME BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIIMYECKAs
pemérka, CriaBbl, (U3MUYECKHE BEIMYMHBI, €IUHULIBI U3MEPEHUsl, KOCMUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE31bI, COJHIIE.

buonorusi: ¢orocuntes, avixanue, Ouochepa, sKOcUCTEMA, MUHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIC TTOPOIbI, TIOJIC3HBIC

HCKOIIa€MBIC, TOIIJIIMBO, BOAHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTAaThl OCBOCHHUS TPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUralOTCs B XoJie OOy4eHUS XMMHUU B E€JUHCTBE Yy4ueOHOU H
BOCIUTATEIbHON JAEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSMH, TPUHSATHIMU B
oOllecTBe MpaBWJIaMHM U HOPMaMU TOBEJEHUS U CIHOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAKOT  TOTOBHOCTh  OOYyYaromIUXCs
PYKOBOJICTBOBAThCSl CHUCTEMON  TMO3UTUBHBIX I[ICHHOCTHBIX OpHEHTAIMK U
paciIipeHue OnbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS :

IIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HaydyHOMY HACJEIWI0, TIOHUMAaHUsI 3HAYCHUS XHUMHYECKOW HAyKH B IKU3HH
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOTr0 BOCIIMTAHMS:

NOPEACTaBICHUS O COLUMUAIBHBIX HOPMax U MpaBWiIaX MEKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Y4eOHOMCCIIeIOBATEIbCKOW,  TBOPYECKOM WM APYrUX  BHAAX
JESTENHHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOM MNESITEIbHOCTH TPH
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOECKTOB, CTPEMIICHHS K B3aMMOIIOHUMAaHHUIO
M B3aWMOIIOMOIIM B TpOIecCCe O3TON Y4eOHOW eATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHE M IMOCTYNKH CBOMX TOBAapUIIEd C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUI MOCTYIKOB;
3) HEHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE IPEICTABICHUS O BEIIECTBE M XUMHUYECKOM PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM W COCTABISIOLIME
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAyYHOW KapTUHBI MHpA, NPEICTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
NPUPOJTHON CPEOM, O POJAM XUMHU B TO3HAHMM H3TUX 3aKOHOMEPHOCTEW;
MO3HABATEIbHbIE MOTHUBBI, HANpaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUN 10
XUMHUHM, HEOOXOAUMBIC I OOBSCHEHHUS HAOJIOJMaEMBIX MPOIECCOB U SBJICHUMH,
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MO3HABATEIbHOM, MH(OPMAIIMOHHON M YHUTATEIbCKON KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl € Y4EOHBIMM TEKCTaMH, CIPaBOYHOM
TUTEpaTypor, JOCTYNMHBIMM TEXHHUUYECKUMH CpEJICTBaMU HUH(OPMAIIMOHHBIX
TEXHOJIOTHH; MHTEpPEC K OOYUYCHUIO M MO3HAHUIO, JII0003HATEIILHOCTh, TOTOBHOCTh
U CIOCOOHOCTH K C€aMOOOpa30BaHMIO, IPOCKTHOM U  HCCIEI0BATEIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHSI OOYYEHUS B
JIaTbHEUIIIEM;

4) dpopmMupoOBaHHs KYJbTYPBbI 310POBbS:

OCO3HAHUE IIEHHOCTH J>KM3HHM, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUE TMOCJICACTBUN U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJisi, HAPKOTUKOB, KypeHHUsI),
HEOOXOAUMOCTH COOJIIOZIEHUST TMpaBW OE30MAaCHOCTH TMPU  OOpAIllCHUH C
XUMUYECKUMHU BEHIeCTBAMU B OBITY W pEaIbHOM KU3HH; S5) TPyaoBOro
BOCTIMTAHUA:

WHTEPEC K MPAKTUICCKOMY U3YUYEHHUIO NMpodeccuil u Tpyaa pa3IudHoro poja,
YBOKEHUE K TPYAYy U pPE3yJbTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHMSI TPEAMETHBIX 3HAHUN TI0 XWMHUHU, OCO3HAHHBIA BBIOOD
UHANBUAYATBbHON TPAEKTOPUH MPOAOHKEHUSI 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON MpodheCCUOHANBHON AESTENBHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPelIE;

6) 3K0JI0rN4YeCKOr0 BOCIIUTAHMS

AKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIIEHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHMS, TOHUMAHUE LIEHHOCTH 3[J0POBOr0 U
Oe3omacHoro oOpasza JKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
paBMJI 0€30MaCHOTO MOBEJCHUS MPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOXKAIOMIMX 370POBBI0O W JKU3HHU JIOJEH; CIMOCOOHOCTH MPHUMEHSTh 3HAHUSA,
MoJy4yaeMble MpPH U3YYEHUU XUMHUH, [JIs PEIICHHS 3aJad, CBSA3AHHBIX C
OKPY’KAIOIIEH TMPUPOJHOM CpEIOW, JUIS MOBBIMICHUS YPOBHSA SKOJOTHYECKOU
KyJbTYpBI, OCO3HAHHUSA TI00aJTBFHOTO XapaKTepa SKOJOTHUYECKUX MPOOIeM U MyTeu
UX PEIICHHs TTOCPEICTBOM METOJIOB XMMHH, SKOJIOTHYECKOT O MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAaTbCSI UM B NO3HABATEIbHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOU
MIPaKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe wMmeTanpeaMETHBIX pE3YJAbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMupoBaHusT MHUPOBO33PEHUSI OOIEHAYYHbIE TMOHATHS (3aKOH, Teopusl,
MPUHIIUII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
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UCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax MU TO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ATUX NPEeAMETOB (HOPMUPOBATH MPEJICTABICHUE O IETOCTHOM
Hay4YHOM KapTUHE MHpA, U YHUBEpCaJbHbIC yueOHbIEe NeUCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpbIE oOOecrneynuBaoT (HopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEATENBHOCTH.

ITo3naBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBust ba3oBbie

JIOTHYECKHUEe TeHCTBUA:

YMEHHSI UCIOJb30BATh MPUEMBI JIOTMHYECKOTO MBIIUICHUS] HPU OCBOEHUHU
3HAHUMW: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATHM (BBIJCIATh MUX XapaKTEpPHBIC
NPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TMOHATHUSIMH), HCIOJIH30BATh
MOHSATHUS JIsl OOBSICHEHUSI OT/ACJIBHBIX (PAKTOB U SIBJICHUI, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABIIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HW3yYCHHS,
CTPOUTH JIOTUUECKHUE pACCYXKJeHUs (MHIYKTUBHBIC, NETYKTUBHBIC, TI0 aHAJIOTHH),
JIeTIaTh BBIBOJIbI M 3aKJIIOUYEHHUS; YMEHUE MPUMEHSThH B POIIECCE MO3HAHUS MMOHSITHUS
(mpenMeTHbIE MW METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
UCIIOJIb3yeMbIE B XWMHHU, NPeoOpa3oOBbIBATH IIMPOKO NPUMEHSEMbIe B XUMHH
MOJIENIbHBIE MPEACTABICHUS] — XUMUUYECKHUI 3HAK (CUMBOJI AJIEeMEHTa), XUMHUYECKasl
dbopMyna u ypaBHEHHE XUMUYECKOW peakuud — TMpU PpEIIeHUd Y4eOHO-
NO3HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJEIBbHBIX NPEACTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKH U3YYa€MbIX OOBEKTOB — XMMUYECKHUX
BEIIECTB M XUMUYECKUX PEAKIUH, BBISIBISTH OOIINE 3aKOHOMEPHOCTH, TPUUMNHHO -
CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3YYAEMBIX MIPOLECCAX U SBICHUSX.

Ba3oBble ucciienoBarebCcKue 1eHCTBUSA:

YMEHHUE UCIOIb30BaTh MOCTABJIEHHBIE BOMIPOCHI B Kay€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B Ka4€CTBE OCHOBBI /ISl (HOPMHUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE
MPaBWIBHOCTH  BBICKA3bIBAEMBIX  CYKJICHUW; MPUOOpPETEHUE  OmbITa 10
IUIAHUPOBAHUIO, OPraHU3alMd W MPOBEACHUID YUYEHUUYECKUX HKCIEPUMEHTOB,
yMEHHE HaOII01aTh 3a XOJOM MPOLECca, CaMOCTOATEIbHO MPOTHO3HPOBATH €r0
pe3yabTat, GopMyIHpoBaTh 0000IIEHUS M BBIBOIBI 110 PE3YIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTYET O MPOJICTaHHON padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABIEHUS, OJIY4aeMYyIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEpP)KAHUS, CIPABOYHBIE
nocobusi, pecypcbl WNHTepHeTa), KpPUTHUECKH OLECHHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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yYMEHHUE MPUMEHSTh Pa3IMuHbIE METObI U 3aMIPOCHI MPHU MTOUCKE U 0TOOPE
nHpOpMaIIMM U COOTBETCTBYIOUIUX JI@HHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPEACIEHHOTO TUIA, TPUOOPETEHHUE OMbITa B
o0jlacTh  UCIOJIb30BaHUSI  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPON aKTUBHOTO MCTOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMAIBHYIO (OPMY MpeCTaBICHUS MHPOPMALIMU U
WUTIOCTPUPOBATh pelllaeMble 3a7a4d  HECJIOXKHBIMM CXEMaMH, JHharpaMMamu,
apyrumu  popMamMu TpadUKd M UX KOMOMHAUUSMU; YMEHHE HCIOJIb30BaTh U
aHANMM3UPOBATh B IIpollecce Y4YeOHOH M HCCINeAOBATEeNIbCKOW JesATEIbHOCTU
uH(OpPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH, CEJIbCKOTO XO3SMCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>Kalollel MPUPOTHOU CPEIbI.

KoMMyHUKATHBHBIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Auayiiora WU (WiIu) JTUCKYCCHHM) TIO
CylIeCTBY  0OCyXJgaemMoi  Tembl, (OPMYJIHpPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHCHUSI TPEIJIOKCHHON 3aJaud; YMEHHS MPEJICTaBIISTh
MOJIYdEHHBIE  pEe3yJbTaThl IO3HABATECIILHOM  JIEATEJIBHOCTM B  YCTHBIX W
NUCbMEHHBIX  TEKCTax; JeJaTh TMPE3CHTAIMI0  PE3YJIbTATOB  BBIOJTHEHUS
XUMHYECKOTO JIKCIIepuMeHTa (J1abopaTopHOro OmbITa, JabopaTopHON paboThHI MO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TMPOEKTa); YMEHHUA Yy4eOHOro
COTPYOHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATEIILHOW W
UCCJIEIOBATEIbCKON JEATEIbHOCTH NpPHU PEIICHWH BO3HHUKAIOIIUX MpoOjeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUs MO3UIMI (00cykaeHus, 0OMeH
MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHMHAIUSI COBMECTHBIX JCHCTBHIA,
OTIpeJICICHHE KPUTEPHUEB T10 OLIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE 1eCTBHS:

YMEHUE CaMOCTOSITEIbHO ONPEAENSATh LENIH AEATEIbHOCTH, IUIAHHPOBATD,
OCYIIECTBIISITh, KOHTPOJHUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpPATh Hanbosee 3PGeKTUBHBIE CIIOCOOBI PElIeHUs YYeOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBJISATh WIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA AJNTOPUTM JECUCTBUW NP BBIIOJIHEHWHM 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAHHUWA 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW WEIH, YMEHHE
MCIIOJIb30BaTh U AaHAJTU3UPOBATh KOHTEKCTHI, IIPe/1jlaraeMble B YCJIOBUU 3aIaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpenMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 0053aTE€ILHOTO
collepKaHMs, YCTAaHOBJIECHHOTO MJaHHOW (emepanbHO paboueld Mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOY4YarOUIMMUCS Hay4yHbl€ 3HAHUS, YMEHHUS U CIOCOOBI
NEeUCTBUM, crnenuduyeckue s TNpeaMeTHONM o0nacTu  «XuMHS», BUJbBI
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NEATeNIbHOCTH IO  TMOJYYEHHI0 HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus B 8 kiiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

* PaCKphIBaTh CMBICII OCHOBHBIX XHMHMYECKHX IIOHSATUMA: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAasE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUUYECKOT0 3JIEMEHTa B COCIMHEHUH, MOJIAPHBIM 00BEM,
OKCH[, KHCJIOTA, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCUPUKAIUS PEaKIuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUs, PpEaKIuu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, OJJIEKTPOHHBIM CJOW aroma, aToMHas OpOUTallb, PaaUyC
aToMa, XMMHYECKasi CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

* WUIFOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATUHA H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

* UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBJICHUS (POPMYIT BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

* OTIPEJIENISITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHMSIX,
CTeNeHb  OKHCJCHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynam, BHI XHUMHYECKOM CBs3U (KOBajJeHTHasT W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

- packpbiBaTh cMmbIca Ilepumogmueckoro 3akoHa JI. M. Menaeneesa:
JEMOHCTPUPOBATh IMMOHMMAHUE NEPUOJMYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B llepuoguyeckoil cucreme,
3aKOHOB  COXpPAaHEHHS MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YY€HHUs, 3aKOHa ABOTajipo;

- OMMMCHIBATh W XapakTepu3oBaTh Tabnuunyto Gopmy Ilepumonnueckoit
CUCTEMbl XMMHMUYECKUX DJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mmobounas noarpynna (b-rpymma)y», maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «lleproguyeckas cucrema XuMHYecKHX diaemeHTtoB J[. .
MenpneneeBay C UHMCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIO 3JIEKTPOHOB
U pacrnpeaereHre uX Mo 3JeKTPOHHBIM CII0SIM);

* KJTacCCU(ULIUPOBATh XUMHUYECKHE HIIEMEHTHl, HEOPraHWUYECKHE BELIECTBA,
XUMHYECKUE peakuuu (IO YUCIy U COCTaBY YYAacCTBYIOLIUMX B pPEAKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

* XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEpPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

* IPOrHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TNPOTEKaHUS XUMUYECKHUX NPEBpALLECHUNA B
Pa3TUYHbBIX YCIOBUSX;

* BBIYUCTISATh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEUIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO »JIeMeHTa Mo (opMmysie COeIUHEHUs,
MAacCOBYIO [IOJII0 BEIIECTBA B pPAcTBOpE, MPOBOAUTH PACUETHI TIO
YPaBHEHHIO XUMHUYECKOUN peaKiny;

* IPUMEHSITH OCHOBHBIE ONEPAIMU MBICIUTEIBHON NEATEIBHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMAaTHU3aluio, KiaccuduKaiuio,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Uil M3Y4YEHUS CBOMCTB
BEIIECTB W XHMHYECKUX PpEAKUUN, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAONIOJIEHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

- CJIEIOBATh MpPaBWIIaM IMOJIL30BAHUS XUMHUYECKOUN MOCYION U J1a60paTOPHBIM
o0Opy/IOBaHMEM, a TaKXKe TMpaBWIaM OOpAIICHUS C BEIISCTBAMH B
COOTBETCTBHM C WHCTPYKIMSIMH TIO BBIMOJHEHUIO JIa0OPAaTOPHBIX
XUMHYECKUX OTBITOB IO TMOJYyYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOPOJAa M KHUCJIOpPOAA), MPUTOTOBIECHHUID PACTBOPOB C
ONPENICIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U IPOBOJAUTH XMMHUYECKUE HKCIIEPUMEHTHI IO PacllO3HABAHUIO PAaCTBOPOB
MIeJIOYe U KHUCIOT C MOMOIINBI0 MHAMKATOPOB (Jlakmyc, (heHondTanens,
METWJIOPAHX U APYTHe).

K xonuy oOydenus B 9 kijiacce rnpeiMeTHbIE pe3yiIbTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y O0yUAIOUTUXCS YMEHHINA:

* PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUH: XHMHUYECKHI
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHWOH, IPOCTOE BELIECTBO,
CIIOKHO€ BEIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMHUYECKasl Peaklns, XUMUYeCcKasi CBsI3b, TEIJIOBOM 3 deKT
peakuud, MOJb,  MOJSpHBIA  00BEM,  pacTBOp,  BJIEKTPOJUTHI,
HEAJIEKTPOIUTBI, SJIEKTPOJIMTHYECKAS] OUCCOLMALMS, PEAKIUH HOHHOIO
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oOMeHa, KaTalu3aTtop, XMMHYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE U  BOCCTAaHOBIICHHUE,
ajutoTponus, am(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpPO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTh XHMHYECKON pEaKUHH, MPEACIbHO IOMyCTUMAas
koHueHtpauus I1/IK Beniectna;

* WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TIOHATUH W
MPUMEHSTH T MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUIA;

* UCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY JUJIsl COCTAaBJICHUST ()OPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

* ONIPENETATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeQuHEHUN 1o ¢opMmyrnam, BHJI XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XHUMHUYECKOU (hopmylie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOPAX HEOPTaHUUYECKHUX COCAMHEHMM, THUI KPUCTATIMYECKOU
PEIETKH KOHKPETHOT'O BEUIECTRA;

- packpbiBaTh cmbica llepmommueckoro 3akona JI. W. Mengeneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepuU30BaTh
Tabiuunyto ¢opmy Ilepuonuueckoit cUCTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyarth TOHSATUS «rjaBHas noarpynna (A-rpynma)» U «1mobouyHas
noarpymnmna (b-rpynma)», Maneie u OoOJbIIHE MEPUOJIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE HMMEIOTCS B IEpUOAUYECKONM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DIIEKTPOHOB U
pacrpesieieHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIVUHEHHUU B
npeaenax MalblX MEPUOJIOB U IIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

« KJTaCCU(UIIUPOBATH XUMHUUYECKHE DIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKHE peakluuu (MO YUCIYy M COCTAaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(deKTy, M0 M3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMUYECKUX PJIEMEHTOB);

« XapaKTepu30BaTh (OMHUCHIBATH) OOMHUE U CHEHUPUISCKHEC XUMHUICCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMNHCAHUE
puMepaMi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUl;
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* COCTABIIATh ~ YPaBHEHUS  DJICKTPOJUTHYCCKON  JWCCONMANMUA  KHUCIOT,
LIEJI0YEH U COJIEH, OJIHBIE U COKpALIEHHBIEC YPABHEHUS PEAKLIMI UOHHOTO
oOMeHa, ypaBHEHHS peaklIuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXK/y BEIISCTBAMH PA3INYHBIX KJIACCOB;

* PACKPBIBATh  CYIIHOCTH  OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
TIOCPEJICTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THX PeaKIThi;

* IPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBHCHMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHWS XUMUYCCKHX TIPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

* BBIYUCIISATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO JJIeMeHTa Mo (OpMysie COCIMHCHHSI,
MAacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, NPOBOAUTH PACUETHI II0
YPaBHCHHIO XMMHYCCKOUN peaKIvH;

- cOOJTIOIATh TIpaBUJjIa TMOJIb30BAHUS XUMHUYECKON MOCY0M M 1a00paTOpPHBIM
o0opyaoBaHMEM, a TakXKe IpaBuia oOOpalieHUs C BEIIECTBAMHU B
COOTBETCTBHM C WHCTPYKIHMSIMH TI0 BBIMOJHCHUIO JIAOOPAaTOPHBIX
XHMHYECKUX OIBITOB [0 TOJYYCHHUIO W COOMPAHHUIO Tra3000pa3HBIX
BEIIECTB (aAMMHAaKa U YTIEKUCIIOTO Ta3a);

* IPOBOAUTH PEAKLUU, TMOATBEPXKIAIONINE KAYECTBEHHBIN COCTaB Pa3INdHbIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOPUA-, OpOMUA-, HOAMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

* IPUMEHSITH OCHOBHBIE OTEPAIMU MBICIUTEIBHON JNEATEIPHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O000OIIEeHHe, CHUCTEMAaTHU3aIlMI0, BBIIBICHUE
IPUYUHHO-CIIEICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEaslbHbIN U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM NPOrpaMmbl Beero KoHTpoinHbe IipaxTadeckne o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYECKHE TOHATHS
Xumuss — BakHas 00J1aCTh
€CTCCTBO3HaAHUA U ) BubimmoTeka HOK
L1 NPaKTUYECKON AeATeIbHOCTH > https://m.edsoo.ru/7f41837¢
YeJIoBeKa
BeniectBa n xumuueckue bubnuorexa [JOK
1.2 peakuuun 15 ! https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
Bo3znyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 00 oxcruaax 6 https://m.edsoo.ru/7f41837¢
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 U COJIAX 8 1 https://m.edsoo.ru/7f41837¢
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 OCHOBaHUAX > 1 1 https://m.edsoo.ru/7f41837¢
OcCHOBHBIE KJ1acChl bubnuoreka [JOK
24 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

[okyMeHT co3aaH B anekTpoHHow copme. Ne 96 ot 25.10.2024. NcnonHutenb: MuckuH B.A.
CtpaHuua 22 n3 44. CtpaHuua cosgaHa: 25.10.2024 12:43

B I/TEKTPOHHBINA
=P TATAPCTAH



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

Paznean 3. Illepuoanueckuii 3axkon u llepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU
[Tepuonnueckuii 3aKOH U
31 [Tepuonnueckas cucrema . Bu6moreka [OK
' XUMHUYECKHX d1eMenToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XUMHYECKASA CBA3b.
3.2 OxucmuTensHO- 8 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHU
I/I i bu6moreka [IOK
TOTo 1o pasnery S https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 68 4
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Non/ HaumeHnoBaHue pa3ae/ioB U TeM (ungposbie)
[
g MpPOrpamMMblI B Kontpoabnsie | Ipaktnueckne = 00PasoBaTenbHbIe
cero
padoThI padoTsbI pecypceel
Pa3nes 1. BemecTBo  XuMH4yeckmne peakuun
[ToBTOpEHUe U yriyOlieHne 3HaHuN OCHOBHBIX bubnuoreka [IOK
L1 pa3aenoB Kypca 8 Kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnuoreka [IOK
12 peakiii 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOJUTHYECKAST AUCCOIUALIMSL. bu6mmoreka [IOK
1.3 XHWMHUYECKUE PEAKIIUN B paCTBOpax 8 I 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znena 2. HemeTa/JILI M X COeANHEHHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX bubmuoreka [JOK
21 anemeHToB VIIA-rpymnmnsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
22 anemenToB VIA-rpynmel. Cepa u eé 6 0 0 bu6morexa LHOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTUKAa XMMUYECKUX
23 aneMeHToB VA-rpymibl. A30T, hocdop u ux 7 0 1 but6morexa LHOK
COeTMHEHHS https://m.edsoo.ru/7f41a636
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OOm1ast XxapakTepUCTUKAa XUMUYECKHX

2.4 aneMenToB [VA-rpymimsl. Yriaepo u KpeMHUi g bubnuorexa TIOK
¥ MX COCIMHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3jnen 3. Metasuiibl U MX COeIMHEHUS
. 4 bubmmoreka [{OK
3.1 Obuwne cBojicTBa METa/IIOB https://m.edsoo.ru/7f41a636
. bu6moreka [IOK
3.2 Baxnaenmme MeTaJUTBI 1 UX COSTMHEHHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BeniecTBa 1 MmaTepuansl B ®KHU3HU YEIOBEKA 3 https:/m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6mmoreka [JOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJTACC

KoanuecTBo 4acon JJIeKTPOHHBbIE HU(PPOBHIE
No Nara o0pa3oBaTe/ibHbIE
Tema ypoka ecypchl
n/n Beero Kourpoabubie | IlpakTnueckue M3y4eHus pecyp
padoTsbI padoThI
[Ipenmer xumuu. Poss XuMuu B )KU3HU bubmmoreka [IOK
I yesnoBeka. Tena u BenecTsa 1 0 0 01.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsTue o MeTogax MO3HAHUS B XUMHUU bu6moreka [IOK
2 ! 0 0 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
; paboThl B 1a6OPATOPUU U TPUEMBI | 0 0 Bu6miorexa IIOK
oOpareHus ¢ 1ab0PaTOPHBIM 07.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa u cMecu. CriocoObl bu6mmoreka [IOK
4 pasaeiieHust cMecei 1 0 0 08.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha IpUMEPE OYHUCTKH 1 0 0 bubnmorexa IOK
TOBapPEHHOM COIH)» 14.09.2023 | https://m.edsoo.ru/ff0d28c8
bubnuoreka [JOK
6 ATOMBI M MOJIEKYJIBI 1 0 0 16.09.2023 https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubnuoreka [JOK
7 (CMMBOJIBI) XUMHUYECKUX IIEMEHTOB I 0 0 21.09.24 https://m.edsoo.ru/ff0d2be8
. bu6mmoreka [JOK
8 [IpocTble U coKHBIE BELECTBA 0 0 23.09.24 https://m.edsoo.ru/f0d2a6¢
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9 A bubnmoreka [JOK
TOMHO-MOJICKYISIPHOC YUCHHUEC 28.09.24 https://m.edsoo.ru/f0d2d50
3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumunueckas ¢popmyna. BaneHTHOCTBH 30.09.24 bubsmorexa LHOK
aTOMOB XMMHYECKHX 3JIEMEHTOB https:/m.edsoo.ru/ff0d2eae

. OTHOCHUTENBHAS aTOMHAsI Macca. bubnuorexa [JOK

OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca >.10.24 https://m.edsoo.ru/ff0d323c
MaccoBas 10J1s1 XHMAYECKOTO dJIeMEHTa bu6moreka [IOK

12 B COCIUHEHUH 7.10.24 https://m.edsoo.ru/ff0d350¢
KonunuectBo Bemecrra. MoJib. bu6moreka [IOK

13 MonspHas macca 14.10.24 https://m.edsoo.ru/ff0d5230

dOu3nvecKrue U XUMHUYECKHE SBICHUS. bu6mmoreka [IOK

14 XuMu4ecKasi peakius 18.10.24 https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBUs MPOTEKAHUS bubmuorexa [JOK

15 XUMHUUYECKUX PeaKInil 21.10.24 https://m.edsoo.ru/ff0d3al 6
3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmuorexka [JOK

16 XUMUYECKUE YPABHECHUS 26.10.24 https://m.edsoo.ru/ff0d3b88
Brluncnenust Koau4yecTBa, Macchl

17 BELIECTBA 110 YPABHEHUAM XUMHUYECKHX bubnuorexa IIOK
peaktuii https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMHUIeCKUX peakiuun

18 (coenuHeHws, pa3ioKeHHs, 3aMeIEeHUS, Brbmorexa [IOK

o6Mena) https://m.edsoo.ru/ff0d3f34
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19

M. B. JIomoHOCOB —
yuéHbliHIMKIONeAucT. O000Imenue u
cucTeMaTu3anys 3HaHui

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

20

KonTtposnsHas padota Nel mo Teme
«BellecTBa 1 XUMHUYECKHUE PEAKLIHI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4290

21

Bo3zgyx — cmechr razoB. CocraB
Bo3ayxa. Kucinopo — aneMeHT u

bubmmoreka [IOK
https://m.edsoo.ru/ff0d44 8¢

mpocToe BemecTso. O30H

22

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (PeaKIuu OKUCIICHUS,
ropenue). [lonstue 006 oxcuaax

bu6moreka [IOK
https://m.edsoo.ru/ff0d4614

23

CriocoOslI motyueHust KUCIopoia B
1abopaTopUu U MPOMBILIIEHHOCTH.
[Ipumenenue kuciopoaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

24

TennoBoii 3 HeKT XuMHIECKOM
peaKIyu, OHSATHE O

TEPMOXUMHUYECKOM ypPaBHEHHH, K30- H
SHJIOTEPMHUECKUX PEAKIUIX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

25

Tonnuso (HedTh, Yroiab U METaH).
3arpsi3HeHue BO3/ayXa, ClIOCOObI ero
MPEOTBPAILCHHS

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

26

IIpakTtuyeckas padora Ne 3 o reme
«[Tonyuenne u cobupanue KUCIOPoaa,
U3Y4YEHHE €ro CBOMCTBY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

[okyMeHT co3aaH B anekTpoHHow copme. Ne 96 ot 25.10.2024. NcnonHutenb: MuckuH B.A.
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Bonopon — anemeHT u npocroe bubmuorexa [IOK

27 BeuecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
Ddu3n4eCcKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK

28 Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 - bubmmoreka [{OK

OHATHC O KHCIOTaX H COILAX https://m.edso0o.ru/ff0d50d2

Crioco0pl mosty4eHust BOJ0poaa B bubmmorexa [IOK

30 naGopaTopuu https://m. edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme

31 «ITonmydenye U coOOMpaHKe BOIOPOIA, bubnmorexa LIOK
W3yYeHME €ro CBOHCTBY https://m.edsoo.ru/ff0d4f42
MousipHbiit 00BEM ra3oB. 3aKOH bubmuorexa [JOK

32 ABOrampo https:/m.edsoo.ru/ff0d542¢
Brruucnenus o6b€Ma, KoauvecTBa

33 BEIIECTBA I'a3a [0 €ro U3BECTHOMY bubmuorexa IIOK
KOJIMYECTBY BELIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00EMOB ra3oB 1Mo

34 YPaBHEHHIO PEAKIMU HA OCHOBE 3aKOHA bubnmorexa IOK
06BEMHLIX OTHOIMIEHI Ta30B https://m.edso0.ru/ff0d5708
dOu3nyecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK

35 BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [TonsTHE 00 bubmuoreka [JOK

36 HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
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37

Bopa xak pactBoputens. HacblleHHnbie
1 HCHACBIIICHHBIC PACTBOPHI.
MaccoBast 10151 BELLIECTBA B pacTBOPE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

38

[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB €
ONpeNeNIEHHON MacCOBOM 10eH
pacTBOPEHHOTO BEILIECTBA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5eba

39

KonTtponsnas pabora Ne2 no teme
«Kucnmopoa. Bonopoa. Bonma»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d6342

40

Oxkcuapl: cocTaB, KiaccuduKaus,
HOMEHKJIaTypa

bu6moreka [IOK
https://m.edsoo.ru/ff0d664e

41

[Tosmydenne u XuMHUYECKUE CBOCTBA
KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

42

OcHoBaHHUsI: COCTaB, KiIacCH(pUKAIIHS,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

43

[Tonydenune n XuMHUYECKHE CBOMCTBA
OCHOBaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: co CTaB, KJIaCCI/I(bI/IKaI_II/IH,
HOMCHKJIaTypa

bubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2

45

HOHy‘ICHI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

bubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2
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Conu (cpennue): HOMEHKIATypa,
46 CIOCOOBI TIOYYCHHSI, XAMUYECKHE 1 0 0
CBOICTBa

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

[Ipaktudeckas padora Ne 6. Pemenue

HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe Bu6smoreka LJOK

47 «OCHOBHBIE KJIACCHI HEOPIraHNYECKUX 1 0 1 hitps://m.edso00.ru/00ad9b7c
COCIMHEHU I
['eHeTndeckass CBsA3b MEXIY KIACCaMH bubnuorexa [JOK

48 HEOPraHWYECKUX COCTMHEHUM 1 0 0 https://m.edsoo.ru/00ad9as50
O06o01menre 1 cucTeMaTru3aus 3HaHU bubmuotexa [JOK

49 ! 0 0 https://m.edsoo.ru/00ad9cb2
KonTtponsHas padota Ne3 o teme

50 "OCHOBHBIE KJIAcChl HEOPraHUYECKUX 1 1 0 brbmiorexa LIOK

https://m.edsoo.ru/00ad9¢ela

coequHeHun"

[TepBBIe NONBITKY KIaCCU(PHUKALUH
51 XUMHUUYECKHX 271eMeHTOB. [TonsaTHE O 1 0 0
IpyIIax CXOAHBIX HIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucTeMa XUMHYECKUX 1 0 0
anemenToB [l. 1. Menneneepa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

53 . { 0 0 bubnuoreka [JOK
CpUOAEL, prrIHbI, HOHprHHBI httDS//m edsoo.ru/00ada52c
Crpoenne atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
54 sanep. M3oronel 1 0 0 https://m.edsoo.ru/00ada342
[okymeHT co3aaH B 3nekTpoHHon chopme. Ne 96 ot 25.10.2024. UcnonHutens: MuckuH B.A. r'3ﬂEKTPOHHbM
CtpaHuua 31 ns 44. CtpaHuua cosgaHa: 25.10.2024 12:43 ¥ TATAPCTAH
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55

CtpoeHue 371eKTpOHHBIX 000JI04YeK
aTOMOB 3JIeMeHTOB [lepuoanueckoi
cucremsl JI. 1. MenaeneeBa

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

56

XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA IO €0 IMOJIOKEHHUIO B
[Tepnoaunueckoii cucreme /1. M.
MenpneneeBa

bubmmoreka [{OK
https://m.edsoo.ru/00ada824

57

3navenue [leproanueckoro 3aKoHa s
pa3BuTHA HayKu U npaktuku. 1. 1.
MenneneeB — y4€HBIN, MEIaror u
rpaXKJaHuH

bubmmoreka [IOK
https://m.edsoo.ru/00ada96e

58

DNEeKTPOOTPULIATENBHOCTh ATOMOB
XUMHUYECKUX 3JIEMEHTOB

bu6moreka [IOK
https://m.edsoo.ru/00adaab8

59

HNonnas xuMudeckas CBI3b

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

60

KoBanenTHas MMOJIAPpHasA XUMHUYCCKasa
CBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

61

KoBanenTHas HEIOJIAAPHAasA XUMHUYCCKasa
CBA3b

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

62

CreneHb OKHCICHUS

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

63

OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIE
peaxiuu

bubnuoreka [JOK
https://m.edso00.ru/00adb076

64

OKHCIUTEIN U BOCCTAaHOBUTEIIN

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076
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I[TPOTPAMME

65 KonTponsHas padora Ne4 mo teme 1 bubnmoreka [JOK
«CtpoeHne atoMa. XUMHUECKasi CBA3bY https://m.edsoo.ru/00adb486
PezepBubiit ypok. O0o0IICHNE U bubnuorexa [JOK

66 cucTeMaTu3anys 3HaHu! 1 https://m.edsoo.ru/00adb33c¢
PesepBubiit ypok. O60011eHNE 1 bubnuoreka [JOK

67 CHUCTEeMaTH3alns 3HAHUI ! https://m.edsoo.ru/00ad9cb2
PesepsHblit ypok. O60011IeHNE U bubnuoreka [IOK

68 CHUCTEeMaTH3allusl 3HAHUI ! https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTpOHHbIe LN (poBbIE
Ne Jlata o0pa3oBaTe/ibHbIE
/i Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue u3ydenus | Pecypenl
padoTsbI padoThI

[Iepnoanueckuil 3aK0H.
[Tepuoanueckas cucTeMa XUMHUYECKUX

1 1 0 0 2.09.24 bubmmoreka [IOK
anemenToB J[. 1. https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMUYECKUX JJIEMEHTOB 1 0 0 7.09.243 bubnmorexa LIOK
TePBBIX TPEX [EPHO/IOB https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HOMEHKIATypa bubmuorexa [JOK

3 HEOPraHU4Y€eCKUX BELIECTB 1 0 0 9.09.24 https://m.edsoo.ru/00adb7¢2
Buael XuMHUUeCcKO#l CBSI3U U THIIBI bu6mmoreka [JOK

4 KPUCTALUIMYECKUX PEIIETOK 1 0 0 14.09.24 https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[ToBTOpEeHue u yrnyOsiaeHne 3HaHUI 1 1 0 16.09.24
OCHOBHBIX Pa3/elIoB Kypca 8 Kiaccay
Knaccudukanus XuMUIecKuX peakiinii bubnunoreka [JOK

6 110 pa3sIUYHBIM IIPU3HAKAM 1 0 0 21.09.24 https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTHM XMMHYECKOH

7 peakiyu. [ToHATHE O TOMOTCHHBIX M 1 0 0 23.09.24 brbmmotexa LIOK
TeTEPOreHHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
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[TonaTHe 0 XUMHUYECKOM PaBHOBECHH.

8 DaKTOPHI, BIUAIOIME HA CKOPOCTh 28.09.24 brbmiorexa [IOK
XHMUHECKOH PEaKIINH 1 TIONOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTETLHO-BOCCTAaHOBUTEIIHHBIC bubmmoreka [IOK

9 peakuuun 30.09.24 https://m.edsoo.ru/00adcade
Teopust SNEKTPONUTHYECKON

10 mucconuanuu. CUIbHBIE U clTa0ble 5.10.24 brbmotexa LIOK
AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

. bu6moreka [IOK

11 HoHHbIE ypaBHEHHUS peaKkuil 7.10.24 https:/m.edsoo.ruw/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U

12 OCHOBAHUIi B CBETE MPE/ICTaBJIECHUI 00 12.10.24 bubnmorexa LIOK
EKTPOIHTHYECKOH AUCCOHATN https://m.edsoo.ru/00add5d8
XHUMHYEeCKHE CBOMCTBA COJIEH B CBETE

. bu6mmoreka [JOK
13 MpeJICTaBICHUI 00 14.10.24
P . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT

14 . bubnunoreka [JOK
ITonaTue o rugponuse conen 19.10.24 https://m.edsoo.ru/00add9d4
O00011IeHNE U CUCTEMATH3ALI[MSI bu6mmoreka [JOK

15 3HAHUU 26.10.24 https://m.edsoo.ru/00addd12
[IpakTuyeckas pabora Ne 1.

16 «Pemienne 3KkcepruMeHTaIbHbIX bubmorexa IIOK
33187 https://m.edsoo.ru/00addbfa

[okyMeHT co3aaH B anekTpoHHow copme. Ne 96 ot 25.10.2024. NcnonHutenb: MuckuH B.A.

Ctpanuua 35 n3 44. CtpaHuua cosgaHa: 25.10.2024 12:43

B I/TEKTPOHHBINA
=P TATAPCTAH



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KonTtposneHas padota Ne2 mo teme

17 «INEKTPOJIUTUYECKAS TUCCOLIAALIUSL. Bubmorexa IIOK
XUMHUYECKUE PEAKIIMU B paCTBOPAX» https://m.edsoo.ru/00addecO
OO61ast XxapakTepuCTHKa raJOreHOB.

18 XUMHUYECKHE CBOMCTBA HA IPUMEPE bubsmorexa LHOK
x7opa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CoJisiHast KHCIIOTA, bubnuoreka [JOK
XUMUYECKHE CBOWCTBA, MOIYYEHHE, https://m.edsoo.ru/00adel04
MIPUMEHEHHE
[IpakTnueckas padota Ne 2 o Teme

20 «ITonmydenne CoITHOMH KUCITOTHI, bubnmorexa LIOK
W3yueHHe e CBOHCTBY https://m.edsoo.ru/00ade348
Brrunciienus no ypaBHEHHUSIM

21 XUMHUYECKUX PEAKIIUI, €CITU OJIMH U3 bubmorexa [IOK
DEAreHTOB JaH B H3GBITKE https://m.edsoo.ru/00ade488

OO6mras XxapakTepuCTHUKA SJIEMEHTOB bubmuoreka [JOK

22 VIA-rpymisl https://m.edsoo.ru/00ade64a
AJToTpoTIHBIE MOTU(UKAITUN CEPBI.

- Haxoxnenue cepbl U €€ COeTMHEHUN B Bu6morexa 1IOK
npupoje. XMMHUYECKHUE CBOMCTBA CEpPbl hitps://m.edsoo.ru/00ade64a
CepoBosiopoa, cTpoeHue, hru3ndeckue bu6mmoreka [JOK

24 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 (du3HYECKrE U XUMUYECKUE CBOMCTBA, bubuorexa IIOK
TpHUMeHeHHe https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a

o MOJTYYSHUS] CEPHOM KUCIIOTHI. BuGmiorexa [IOK
XMMHUYECKOE 3arpsi3HEHHe https://m.edsoo.ru/00adec8a
OKpYXaIoIen Cpeibl COSAMHEHUSIMU
cepbl
Brramcinenre MacCoBOM JOJH BEIXOa bu6moreka [IOK

27 NIPOJYKTa peaKkuu https://m.edsoo.ru/00adec8a

28 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuotexa [JOK
VA-rpynnel. A30T, pacnpocTpaHEHUE https://m.edsoo.ru/00adeea6
B MIPUPO/IE, busnueckue u
XUMHUYECKHE CBOMCTBA
AMMuak, ero pusndeckue u

79 XUMHUYECKUE CBOMCTBA, NOIYyYEHUE U but6miorexa [HOK
TpUMeHeHHe https://m.edso00.ru/00adf004
[IpakTnueckas pabota Ne 3 mo Teme

30 «Iloy4eHne aMMHaKa, u3y4eHHUe ero but6morexa [HOK
CBOMHCTBY https://m.edso00.ru/00adf180
A3oTHas KucCJoTa, e€ pusndeckue u bu6mmoreka [JOK

31 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
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Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHMSI B KaU€CTBE MUHEPAIbHBIX

32 ynoOpeHuii. XUMHYIECKOE 3arpsi3HEHHE bubmmoreka [IOK
OKpYIKAIOLIEHi CPe/Ibl COSAMHEHUAMA https://m.edsoo.ru/00adf518
azoTa
®docdop. Oxcua Gocdopa (V) u

33 pochopHas KucioTa, PU3UUECKHE U brbsmorexa LHOK
XUMHUYECKHE CBOWMCTBA, IMOIYyYEHUE https://m.edsoo.ru/002df68a
Hcnonb3oBanue pocdaTtoB B KauecTBe

2 MUHEPaJIbHBIX YI0OpEHUI. Bu6nuoreka [IOK
3arpsisHEHHE IPUPOJHOM CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpoCcTpaHEHUE B

35 npupoje, Gpu3NYecKre i XUMHIECKHE brbmotexa LIOK
CBOHCTBA https://m.edsoo.ru/00adfd9¢
Oxcuapl yriaepoaa, ux (U3NYECKUE U bubmuorexa [JOK

36 XUMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHE MTPOOIIEMBI,
CBsI3aHHBIE C OKcuaoM yriaepoaa (IV)

. bu6mmoreka [JOK

37 YronbHas KHCJI0Ta H €€ COJH https://m.edsoo0.ru/00ae006¢
IIpakTtuyeckas padora Ne 4 o reme
n

38 [TonydeHune yriekucioro rasa. Bubnuoreka [JOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaTHOH"
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[lepBoHauanbHble TMOHATUS OO0

39 OPraHUYECKUX BEIIECTBAX KAK O bubanorexa [IOK
COETMHEHHAX YTIEPOaa https://m.edsoo.ru/00ac054¢

bubmmoreka [{OK

4 Kpemuuii u er WHEHUS

0 pe ero coeMHe https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemenue

4 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME Bu6muoreka [JOK
«BaxHEHIIHE HEMETAIUTBI M X https://m.edsoo.ru/00ae0bf2
COEIMHCHUS
KonTtponbnas pabora Ne3 no teme

42 «BaxHelme HEMETAILTBI U UX bubnmorexa LIOK
COSTMHEHHS https://m.edsoo.ru/00ae0el 8
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
9JIEMEHTOB — METAJIJIOB.

. MeTtanauyeckas CBSI3b U BuGmorexa [IOK
MCTAILTHHECCKAN KPUCTAITHHECCKA https://m.edsoo.ru/00ael03e
pemérka. Gu3nyeckre CBOMCTBA
METaJIOB
XuMHYecKre CBOMCTBA METAJIJIOB.

44 DIEKTPOXMMHYECKUH PSILI bubnmorexa IOK
HAISKEHMIT METATITOB https://m.edsoo.ru/00ael 156
O61ue crnocoObl MOTy4YeHUS
meTaioB. CiuraBel. Beraucienus mo

45 YPaBHEHUSAM XUMUYECKUX PEAKIUH, bu6morexa [JOK
€CIIM OJIMH U3 PEareHTOB COACPKUT https://m.edsoo.ru/00ael 156
puMecH
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46

Ilonsatue o KOppO3rKu METAJIJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael1278

47

Illenouynbie METAIIBI

bubmmoreka [{OK
https://m.edsoo.ru/00ael4b2

48

OKCI/II[I)I W TUAPOKCHUABI HATPUA U
Kajaus

bubmmoreka [{OK
https://m.edsoo.ru/00ael4b2

49

IllenoyHo3eMeENbHBIE METAJIIbI —
KaJIbIIMA U Maroui

bubmmoreka [{OK
https://m.edsoo.ru/00ael 5e8

50

Baxxnenmme coeqUHEHNS KAJIBITHS

bu6moreka [IOK
https://m.edsoo.ru/00ael 5e8

51

O0001IEHNE U CUCTEMATHA3 AN
3HAHUI

52

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 886

53

[IpakTruueckast pabota Ne 6 o Teme
"YKEcTKOCTh BOJIBI U METOBI €€
ycTpaHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/00aeclae8

54

AroMuHUI

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

55

AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA

bubmuoreka [JOK
https://m.edsoo.ru/00ael c64

56

Kemeso

bubnuoreka [JOK
https://m.edsoo0.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKETIE3a bu6morexa [IOK
>7 (IT) u xenesa (II) https://m.edsoo.ru/00ae35¢6
O06o01IeHre U CHCTeMAaTH3aIus
58 3HAHUM
[Ipaktudeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME Bu6miorexa IIOK
59 “
«BaxHEHIINE METAIIIBI M HX https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB JaH B U30BITKE WIIH BuGmiorexa [IOK
60 COJEPHKUT NPUMECH. BErUCIEHNS https://m.edsoo.ru/00ael 750
MAacCOBOM JIOJIM BBIXOJa TPOJTYKTa
peakuuu
O60011eHre U cucTeMaTu3alus
61 3HaHUHU
KontponpHas padota Ned4 o teme
62 «BaxuHenme MeTauibl 1 UX
COCTMHEHUS»
BemecTBa u Mmatepuarsl B bu6mmoreka [JOK
63 HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
64 OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
Ponp XUMHH B peleHnn bubnuoreka [IOK
65 IKOJIOTHYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
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PesepBHeiit ypok. O600IIeHNE 1 bubnmoreka [JOK
66 CUCTEMAaTU3alus 3HaAaHUN 1 https://m.edsoo.ru/00ae0d0a
67 PesepBHsIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
CUCTEMAaTHU3alus 3HAHNHI https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O6001IeHNE U bubnuorexa [JOK
68 cUCTeEMAaTH3alus 3HaAaHUU 1 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10
IIPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

* Xumusa, 8 knacc/ Pyasutuc I.E., Penbaman ®.I., AKunMoHepHoe obLecTso

«N3paTtenbcTBO «lTpocBeweHne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne 96 ot 25.10.2024. UcnonHutens: MuckuH B.A. 0 INEKTPOHHbIN
CrpaHunua 43 u3 44. CTpanuua cosaaHa: 25.10.2024 12:43 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 96 ot 25.10.2024
WHnumnaTop cornacoBaHus: MuckmH B.A.
CornacoBaHne nHnyumnposaHo: 25.10.2024 12:43

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1| MucH B.A. 25.10.2024 - 12:44

[okymeHT co3aaH B anekTpoHHon copme. Ne 96 ot 25.10.2024. NcnonHutens: MuckuH B.A. N IIEKTPOHHbIA
CrpaHuua 44 u3 44. Ctpanuua cosgana: 25.10.2024 12:44 =¥ TATAPCTAH



