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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaibHOl paboyeil mporpaMmmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xxumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTIHTAHHWS ¥ Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzaiuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa30oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
[[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECNedYuBalOTCs crerupukon
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAILHBIX MOHATHUI XUMHHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHIATUN O XUMHYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKalomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHWS TP HW3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHSATUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh  OOy4YeHHsI Ha CHUCTEMaTH4YeCKOoe MpUOOIICHUE
OoOy4JarommMxcss K CaMOCTOSTEILHOM IO3HABATENBHOM JEATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIoBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSCHITH M OLICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >KH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHEe y OOy4YaOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1[€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(uiisi U HAMpaBICHHOCTH MAJIbHEHIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiloKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoOCBsI3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUe ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PeaKIHil (CoOeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUjIaMu paboThl B JIaOOpaTOpUH U
npuémMamu 0oOpalleHus: ¢ JIabOpaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTOMN) SIBICHUM, HAOII0/IEHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHHUE CIOCOOOB pa3fCICHHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBITIApYBAaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHON
COJIM, HAONIOJIEHWE W  ONHCaHWE  PEe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUeCKue M XHUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl



MOJIYYCHHUS KUCTopoAa B JabOpaTOpuud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B PacTBOpPE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTtBOpoB B IpUpOZIE€ U B KU3HU 4elloBeKa. KpyroBopot Boabl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

I'eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HAKOMJIEHHE C o0pa3laMu OKCHIIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAacCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpHAJIOB),



WCCJIEIOBaHNE OO0pa3I0OB HEOPTraHWYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpal3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJIa JAPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnommueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJNIEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenpeneeB — y4y€Hbli U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAaeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOICTB
XUMHUUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUsi H HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKONW PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxanuys XuMUYECKUX peaKIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cioBUsl MPOTEKAHUS peaKid HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHUE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMN KHUCIOT, IIENOYed U COJIeU
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peaklMHu pa3yIoKEHHs, COEIUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOILIBI0 KA4YECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMEeTaUIaMy, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHWe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenu(puieckue). XHWMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ cCOoequHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, PACHPOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJIyueHHe, (PU3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U  CHenupuIecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpeabl COeIMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJM0EMOB). docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOE, (U3UUECKUE U XHUMHYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
dbu3nueckue W XUMUYECKHE CBOMICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rno0anbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
s dekt. YronpHas KucaoTa U €€ colu, uX PU3NYECKUe U XUMUYECKUE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KHUpaX, OelKaxX, YrJIeBOJIax — U MX
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoze. OOmue mnpeacTtaBieHuss o0
okcuae kpemuus (1V) u kpemuueBoi kuciaore. CHIMKATBI, X HCIOJb30BaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BakHelilline cTpouTeNnbHblE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITMN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHHUE XUMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
WOH W HAOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEeHUl, MOIyYEeHHE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BAaHUE BHJICOMATEPUAJIOB), W3y4YECHUE MoJEenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTAJUIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
crocoObl 3anuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY M TPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUJIPOKCUABl HATpus W Kanusa. [IpuMeHeHne MmEemoYHbIX METAUIOB M HUX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaX0XJeHUE B npupoae. PU3ndecKkue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMUYECKHE CBOMCTBA altOMHUHMS. AMGPOTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajabllMs, allOMUHUS, IIMHKA, JKejie3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMKMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE AKCIIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «BaxHenme
METAaJIJIbl U X COCMHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YesoBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoip npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolieh cpeinl (MmpeaenabHas I0MmyCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAydHBIH (DakT, rumoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, MOH, HYKIHU],
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUTMUECKAast
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €UHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
M0JIE3HBIE UCKOIIAeMbI€, TOILIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IUHCTBE Y4yeOHOH H
BOCIIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, NPUHSATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlEcCam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIngyHOCTHBIE  pe3yJabTaThl  OTPaXalrT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM U
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)nIaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HaydyHOMY HACJICIHI0, TOHUMAHUsS 3HAYCHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JOCTOBEpHOM HHpOpMalmeit o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2)rpa:kaIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O CONUAIBHBIX HOpPMax M MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTUBE, KOMMYHMKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TI03HABATCIBHBIX 3aJ]la4, BBIMOJHEHUH XUMHYCCKUX
AKCTICPUMEHTOB, CO3/IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PpEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJBI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4)popMupoOBaAHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUSI AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIIeHU:d C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQecCril U Tpy1a pa3IudHOTo poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHusl C YUETOM JTMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaiIbHON IeSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOEe OTHOIICHHE K TPUPOJAEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
mpaBuiI 0€30MaCHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOMIMNX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHMS TJIOOAJIBLHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAUYUMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax M IO3BOJISAIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYILECTBICHUIO Y4YeOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHHUS OTJIEIBHBIX (J)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIEC CBS3U MEXKIY OOBEKTaMH H3Yy4CHHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUKU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIYyIaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METObl U 3alpOChl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UPOBaThH B IIpolecce Y4YeOHOUW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ¢ Juanora W (WiM) JIHUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pPE3yNbTATOB BBIMNOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a00OpaTOPHOrO OMBITA,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH NP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 33/1aHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHUS U CIOCOObI



NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonity oOydenus B 8 kiacce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOK A((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEILECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJiCHHUS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaM, BHJ XHUMHYCCKOM CBsI3M (KOBaJ€HTHAas HM HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE MPUMEPAMU MOJICKYIISPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KiacCU(PUKAIIUIO,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4Y€HUs CBOICTB
BCIIECTB M XHWMHUYECKMX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJFOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOMOpOJa ¥ KHUCJIOPOJA), MPHUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(ytakmyc, dheHondTaiend, METUIIOPAHK U JIPYTHE).

K xonity oOyuenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl pPeaKlMsi, XUMUYeCKasi CBs3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHHS (HOpMYyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica llepuonmueckoro 3axkona JI. U. Menaeneesa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKMCHhIBATh W XapaKTepu3oBaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmobouyHas
noarpynmna (b-rpymnma)», manbie u  OoNibIIME€ TMEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeiesieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3P (hEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYITHOCTb OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYISAPHYIO H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coONI0JaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NIEATeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peabHBIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunyecTBO yacon
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3zgea 1.IlepBoHayanbHble XUMHYECKHE MIOHSATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmnoreka IIOK

' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

yesoBeKa

19 BemecTBa 1 XuMu4ueckue 15 1 bubnnoreka IIOK

' peaKiuu https://m.eds00.ru/7f41837¢

Hroro o pasneny 20

Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonstue 6 bubnuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 1 bubnmnorexka HOK

' U COIIAX https://m.edso00.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 11 1 1 bubnuoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaemMeHToB /I. M. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubmmoteka [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYECKas CBA3b.

3.2 OKUCIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKIIUU
bu6nuoreka [IOK
Hroro no pasnexy 15 https://m.edso:)l.ru/7f41837c
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne /it P Konrtpoabnbie IIpakruueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
11 [ToBTOpEeHUE 1 yroyOneHne 3HAHUIMA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M X COEIMHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTHKa XUMHUIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PYTHEL Lep https://m.edso0.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmorexa LOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 nommoreka I

erMHI/Iﬁ 1 UX COCIUHECHU S

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



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

Hroro mo pazneny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
. bubnnorexa [JOK
31 Obmpe croficTsa MeTanIoR 4 https://m.edso0.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxaromasi cpeaa
4.1 B U MaTeEpPUANILl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' ctrectsa p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
P 3 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer xumun. Poap XumMuu B KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmorexa LHOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEIIECTBA 1 bubmoreia HOK
P . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK

1 X .B
0 umirieckas (popuysa. BanenTHocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHMUYECKHUX 3JIEMEHTOB
OtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
JJIEMEHTA B COETUHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bu6mmoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyecKkue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
B N yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubmmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0eHne u bubmmorexa [OK
H AT, uj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHUYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bub6nuorexa [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
POAA Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI mosTy4eHHst KUCIOPOaa B
23 naboparopuu Zlqn OMBII_HJ'IGHI:;I(iTI/I bubmmorexa LIOK
PaTOpHIL H TIp ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKIu, MOHATHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso00.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUAX
TormnuBo (HeTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 ’ a, CIoco0bl Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «[Tomyuenne u cobupanue KucIopoaa bubmmorexa LIOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bubnnorexka [JOK
BelecTso. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo0.ru/ff0d4ddo
bu6mmoreka [IOK
2 IT
) OIVITHE O KHCTIOTAX 1 COTX hitps://m.eds00.ru/ff0d50d2
30 Crioco0bI ToTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue Boopo/a,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIMYeCcTBa
33 BEIIIECTBA ra3a 1o €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncinenus 00bEMOB ra3os I10
34 aBHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peaxtt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHI ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputeis. HacwlleHHbBIE
37 u HI;HaCBI peHHLIz aCTBOPBLI MH;CCOBaSI bubmmorexa [IOK
= p ppL. https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnmuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne U XUMHYECKUE CBOWCTBA bubmumoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: oI )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa [JOK
. T ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enernueckas cBsA3p MEKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHu!
- t https://m.edso0o.ru/00ad9ch2
KontponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKUX AeMeHTOB. [lonaTue o bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX HJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. I. MenaeneeBa
bu6 OK
53 [Tepuonpl, TpynIbl, MOATPYIIITHI nosmorexa L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
55 aToMoB 3J5ieMeHTOB [lepuoandeckoit Bubmorexa ITOK
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnuorexa [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
58
XAMHYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xuireckas coisp https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHasi XuMU4ecKas bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XUMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHs OKHCICHHA https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKucauTeny U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTposibHas padota Ne4 1o Teme bubmmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHeIil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CHUCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XHUMUYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

. https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas pabora Nel o teme

5 «[ToBTOpEHUE U yrinyOiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnuoteka [JOK
PEAKLIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eakuuu. [IoHATHE O TOMOTEHHBIX U 1 bubmorexa HOK
PEAKItH. https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 @DakKTOpPHI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOM PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKON
10 muccormanyi. CHIIbHBIE U clIa0bIe buGnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HMoHHuble ypaBHEHUS PEAKIIUN Eubmorexa ITOK
yp peaxi https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmorexa LHOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa [IOK
ped o https://m.edsoo.ru/00add8h2
AIIEKTPOJIMTUICCKOU TUCCOITUAITTT
14 Tloustue o runponuze coien bubnmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o00meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: UMEHTAIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTponbHas padora Ne2 no teme
17 «DNEKTPOIIUTHYECKAS TUCCOLIUALIUS bubmmorexa LHOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapaKTepuCcTHUKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KMCIIOTa, bub6nuorexa [IOK
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XUMUYECKHUE CBOWCTBA, MOJIyYEHUE,
MIPUMEHEHUE

[TpakTrueckas padora Ne 2 o Teme

https://m.edsoo.ru/00ade104

20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [TOK
yi B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKIIUNA, €CJI OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30bITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU I bubnnoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
¢duznyecKkue 1 XuMUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 (1)1/1314%01(1/12 U xm\fl)nqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHMMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoOil JOIM BBIXOJ1a bu6mmorexa [IOK
IPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GU3NIecKue u
XUMUYECKHUE CBOWCTBA

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

AMMHuak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [TOK
» HOIYH https://m.edsoo.ru/00adf004
MPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «Ilomydyenne amMmmuaka, U3y4eHue ero bubmorexa LHOK
. v dach https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 To0OpeHnii. XUMHUUYECKOE bubnmorexa LOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIel cpebl
COEITMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 ann((l))Ta q)(ppl?sn(qe)CKHe u bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCTBE MUHEPATbHBIX YI0OPEHUH. bubnunorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) J: gmﬂzecéle 1 XUMUYECKHUE bubmmorexa [JOK

p f) e https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmuotexa [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIC C OKcHOM yriepoaa (1V)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[Tpaktrueckas padora Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK

38
KauecTBenHnas peakuust Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coemuHeHus Bubmorexa ITOK
https://m.edso0o.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmuorexa [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeime HeMeTaubl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBS3b U bu6mmoreka [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIIOB

44 XUMHUYECKUE CBONCTBA METAJIIIOB. bu6mmoreka [IOK

DNEKTPOXUMHUYECKUN psift

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

OO0mme crnocoObI MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmmorexa [IOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 TToHsiTHE O KOPPO3HUU METAIIOB bubmorexa LHOK
pP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lenoumsie merae! https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMENBHbBIE METATLIBI — bubimmoreka [IOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxxueiiime coefUHEHNUS Kb bubmmorexa [TOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOoCTh BOJEI U CIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOOEI €€ bubmorexa [IOK
" A % https://m.edsoo.ru/00aelae8
YCTpaHEHUSI
bubmuorexa [JOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK
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https://m.edsoo.ru/00ael1d86

Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cCUCTEMATU3 AL
3HaHUH’
[TpakTuueckas padora Ne 7. Pemenue
SKCHEPUMEHTAJIBHBIX 33]a4 110 TEME bubnmoreka [JOK
59 .
«Baxneume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 pEareHToB JIaH B U30BITKE UITH bu6mmorexa [IOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakuu
61 O06o011eHre U cucTeMaTu3alus
3HAHUH
KonTtponbHas padora Ne4 o teme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
BemectBa u matepuansl B bu6mmoreka [JOK
63 .
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexka [JOK
OKPYXKaroIlEe cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnnoreka [JOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK

cUcTeMaTHu3anus 3HaHUU

https://m.edso0.ru/00ae0d0a
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PesepBHeiit ypok. O600ICHHE 1
cucTeMaTu3aIus 3HaHui

67

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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