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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMUsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QenepanbHON padoyeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUU MPENOAaBaHusl YIEOHOTO MpeaMeTa « XuMUsD)
B 00pasoBarenbHbIX opranuszanusx Poccuiickoit deneparuu.

[Iporpamma mo Xxumuu Aa€T MPEICTaBICHHE O IENsIX, OOIIel cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U PA3BUTHS OOYYAIOIMIUXCA CPEACTBAMHU y4eOHOTO
peaMera, yCTaHABINBACT 00s13aTEIHHOC MPEIMETHOE coJiepKaHue,
peIycCMaTpUBAET PACIPECICHHEe €ro IO KilaccaM M CTPYKTYPUPOBAHHUE IO
pazjielnaM M TeMaM MPOrpaMMbl IO XHMHH, OMNPEIETIeT KOJWYECTBECHHBIC H
KauyeCTBCHHBIE XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCIICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHH C y4ETOM  MEXKMOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tporecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolmuXCs, ONpeACIsIeT BO3MOXHOCTH IpeaMera IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOMU
IPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHHMHA K
pe3yibpTaTaM 0O0y4YeHUSI XUMUU Ha YPOBHE IIeJieH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYalomerocs IO OCBOCHHIO
y4eOHOTO CoJIepKaHUsI.

3HaHWE XUMHH CIYXUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
o0OydJaromierocs, ero MnpejacTaBiICHUN O MaTepHUATLHOM €IUHCTBE MHpPA, BAXKHYIO
poiib WrparoT (GopMUpyeMble XUMUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
DHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BHUTHS UEJIOBEUECTBA — CBHIPbEBOM, IHEPrETUUECKOM,
TTUIIICBOM M SKOJIOTHYECKON O€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMUpOBaHUS KYJIbTYPHI JIAYHOCTH, €€ 00IIIeH 1 ()YyHKITMOHAIBLHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronuxcsi, HABBIKOB HMX CAaMOCTOSTEIBHOW  Y4eOHOW JCSITCIBHOCTH,
AKCIIEPUMEHTAILHBIX W HCCICIOBATEIbCKAX YMEHHH, HEOOXOJAMMBIX Kak B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAay4YHOrO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3IUIsIIa Ha €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHNN €CTECTBEHHO-HAYUYHON TPAMOTHOCTH O0YYaIOIIUXCS;



CrocoOCTBYET (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
0o0pa3oBaHUE O0yYAOUTUXCSI.

JlanHbie HampaBlieHUS B OOYYCHHH XWMHH OOCCIEUYHBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzyudeHuro. ColiepxkaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MIOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakuuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MIPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

- aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

- YYEHHS O CTPOCHUH aTOMa U XMMHUYECKOM CBSI3H;

- TPENCTaBICHUA 00 DICKTPOJUTHYCCKON JHCCOIMAIMA BEIIECTB B
pacTBOpax.

Teoperuueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (QYHKIIMA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEU IMPAKTUYECKOrO NPUMEHEHHUS U IOIYyYECHUS
U3Y4YaeMBbIX BEILIECTB.

OcBoeHue mnporpaMMbl IO XUMHUH  CHOCOOCTBYET  (HDOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUKO U
METOJaM MO3HaHWUS B Hayke. M3yueHrne XMMUU NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee HW3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYyXKaroUid MUPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KIacey.

[Ipy w3ydeHMM XWUMHUH TPOUCXOAUT (opMUpPOBaHWE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XHMHUYECKHX
3HAHUN — BaKHEUIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUMH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HAYKH, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[O3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMUYCCKUX PeaKIui, B GOPMUPOBAHMH M PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHUH B Y4YEOHO-IIO3HABATEIIbHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHHHM MpaBWJ 0€30MacHOro OOpalieHHs C BELIECTBAaMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauY€HHE NMPUOOPENTH TAKUE 1EJH, KaK:

- (dopMHUpOBaHHE WHTENIEKTYaIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

-  HampaBJIEHHOCTb OOy4Y€HUsT Ha CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOydJaronmxcsi K CaMOCTOATEIbHON I03HABATEIbHON NI€ATEIbHOCTH, HAy4YHBIM
MEeTOJaM TMO3HaHUsA, (OPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

- o0ecrieyeHue yciaoBHil, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETbHOCTH, MO3HAHWS M CaMOIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WMEIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

- (dopmupoBanue o0meld (QYHKIMOHAIBHOM ¥ €CTeCTBEHHO-HAYYHOUH
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKpPY>KaIOIlIer0 MHpA, UCIOJIb3Ys 3HAHUS WU OIBIT, MOJIYYEHHbIE MPU HU3YUYEHUU
XUMUH, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYAOBOU JIEATENBHOCTH;

- ¢opmupoBaHne y OOydalOUUXCS T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHUMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW Ui BBIPAOOTKH HKOJIOTHMUYECKU
eJIeCO00Pa3HOr0 TOBEAEHHS B OBITY M TPYAOBOM JEATEIHHOCTH B LEIIX
COXPAHEHHUS CBOETO 37I0POBbs U OKPY>KAIOLIEH MPUPOTHON CpeIbl;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHs  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU JATbHEUIIEro
00yueHus.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX IS H3Y4YEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHE MOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KU3HU YEJIOBEKAa. XMMUS B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsAiTHE O MeToHax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CnocoOblI pa3jeneHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHMUYECKHAE 3JIEMEHTbl. (CUMBOJIBI XHUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajleHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOocuTenbHasE MOJIEKYJsIpHAst Macca. MaccoBasi JOJIsl XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKUE U XUMUYECKUE SABJICHHS. XUMUYECKasd PEAKLIUSA U €€ MPU3HAKH.
3aK0H COXpaHEHHsS] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PeaKIuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEIIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYJ0H, MpaBWIaMu padOThl B J1abopaTopuu U
npuémMamMu 00paleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE W OMUCAHUE
¢bu3nUeckux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢usnueckux (MJIaBjIeHUE BOCKA, TasHUE JbJa, pacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBICHUM, HAOII0ICHUE U
ONHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapus, pa3joKeHHE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoJIeiCTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI MarHurta, (pUiIbLTPOBaHUE,
BBITIApUBAaHUE, JUCTUIUISAIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
comv, HaONIOJEHWE W  ONWCaHWe  pe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJEJIEM MOJIEKYII
(IrapocTepKHEBbIX ).

BaxHeiilne npeacTaBuTeId HEOPraHM4eCKUX BelecTB

Bo3nyx — cmech razos. CoctaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemecTBO. Haxoknmenue kucimopoma B mpupoje, (GU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopona. CrocoObl



MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aIoTponHast MOAU(PUKALIMS KUCIOPOIaA.

TernoBoil 3p(HEeKT XMMHYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakUuud. TOIUIMBO: yroib M METaH. 3arps3HEHue
BO3/yXa, YCWIEHHE NapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemiectBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MUYECKUE M XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHuns. Kucnorsl u conm.

MonsipHbIii 00bEM ra3oB. Pacu€Thl M0 XUMHYECKUM YPAaBHCHUSM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelsib. PacTBophI.
HacelllieHHBIE M HEHACBHIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BELIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipuponae U B KU3HM 4YesioBeka. KpyroBopor Boasl B Ipupoae.
3arps3HeHne NpUpoAHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeaunenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpa3yiomue  (OCHOBHBIE, KHUCIOTHbIe, aMOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. ®Dusnmyeckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lomydenune okCcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: IMIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknaTypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tonydenue KUCIoT.

Comu. Homenknatypa coneil. @U3NYECKMe U XMUMHUYECKUE CBOMCTBA COJICH.
[Tonydenue coieil.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuit IKcnepumenm:

KAuE€CTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3yX€e, MOTYyUYECHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aMMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IpeKpalieHusi ropeHust (moxkapa), O3HAKOMJIEHME C o00pas3lamMu OKCHUIOB U
OMHCAaHUWE MX CBOWCTB, MOJy4YeHHE, COOMpaHME, pPACNO3HABAaHUE U HU3yYEHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIIOJIEHHE OOpa31l0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyieM ©  KaJibleM) (BO3MOXHO  HCIIOJb30BaHUE BHUJIEOMATEpPUAIIOB),



UCCIIEJIOBaHME 00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKpPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUM¥ HEUTPAIM3ALNH, IIOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyTMM M3 PacTBOpa COJIM, PEUICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad 0 Teme «BaxHenmmue Kiacchl HEOPraHMYECKHX
COCIMHEHU).

Ilepuoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHUMHYECKHX
jnemeHTOB JI. U. MenaeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

IlepBple MONBITKM KiIacCHU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METAJLIbI,
raJIoTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEpHBIE OKCUIIBI
Y THUJIPOKCUJIBI.

Ilepnonnueckuii 3akoH. [Iepnoanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas ©  JJIUHHOMepuoAHass  (OpMbI
[lepnognueckon cucrteMsl xumuueckux nemeHToB . . Menneneesa. Ileprnonsl
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremel [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA 10 ero noyoxkeHuto B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO rpyNmaM U Nepuoaam.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
IpaKJaHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJspHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccsl OKncaEHUS U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mesicnpeomemmuoie cea3u



Peannzanust MeXNpeAMETHBIX CBS3€M NMpHU W3YyUYEHUM XHMHU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAYYHBIH (pakKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanus, TMepUOJAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIbI, PAJHUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHUIN 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XMMHYeCKasi peaKkius

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTtpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaaus, Kalablusid M HX
COCAVMHEHU B COOTBETCTBUM C TMOJIOKEHUEM »3IJIEMEHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XHUMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIHIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMUIecKuX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TeIuioBOMY 3G (deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHUYECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xumMuueckor peakiuu. [lonsTe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHEe 0 rOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIGKTPOHHBIN  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBieHue ypaBHECHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALIMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJIAMHU
XUMU4ecKoi cBsi3u. CteneHs aucconuanuu. CHUIbHbBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHoro oomMeHa. Y caoBusl MPOTEKaHUs PEAKIMi HOHHOTO OOMeHa,
IOJIHBIE W COKpPAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMI W COJEd B CBET€ MNPEICTABICHUNA OO0 BJIEKTPOIUTUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKkiuu
OT BO3JICUCTBUSl PA3NTMYHBIX (PAKTOPOB, HCCIECAOBAHHUE DJIEKTPOMPOBOIHOCTHU
pacTBOpOB BEUIECTB, MpoOLEecca AUCCOLMALMUA KHCIOT, WIEJIOYEeld H  COJIeH
(BO3MOXXKHO  MCMOJB30BAHME BUJEO MaTEpPHUANIOB), IMPOBEACHHE  OIMbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  MPOTEKAHHMs  peakuMid  HOHHOTO  oOMeHa
(oOpazoBaHme oOcajgka, BBIJICIICHHE Ta3a, O0Opa30BaHWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuyu pasiioKEeHHs, COCUHEHHs), pACIIO3HABAaHUE HEOPTaHUYECKUX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEILICHUE
AKCINIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJiibl U MX COeIMHEHU S

OO6miast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJjopa
(B3aMMOJICIICTBHE C MeETaJUlaMHM, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
CosnsiHasg KUCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJydeHHUE, NMpUMeHeHue. [leicTBue
XJIOpa U XJOPOBOJAOPOJA Ha OPraHU3M YENOBEKa. BakHelmme XJIOpUApl U HUX
HaXO0XEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (uU3NYECKUEe CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOA U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U ceppl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (HU3HUECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, Qusnueckue U XHUMHYECKHE CBOMcCTBa (00mIMEe Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenuuieckrne). XHWMHUYECKHE pPEaKIluu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucioThl. CoJM CEpHOM KUCIIOThI, KAYECTBEHHAs peaKIus Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPUPOAE. XHUMHUUYECKOE
3arpsi3HEHHE OKpYXKAloIel cpefpl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO/,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS.

OO6mrast xapaktepucTtuka 3J1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMS. A30T, PAaCHpPOCTPAHEHHUE B IPUPOJIE,
dbusnueckre U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(du3rUecKre 1 XUMUYECKHUE CBOMCTBA, NOJyYeHHe U npuMeHeHue. Coiau aMMOoHus,
X (PU3HYECKUE U XMMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHCIOTa, €€ MoJydyeHue, (Pu3MuecKue U XUMHUYECKUe
cBOMCTBa (00mME Kak TMPEACTABUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEpaJIbHBIX
yn00peHnil. XuMUYecKoe 3arps3HeHUE OKPYIKaIOIIEeH Cpelibl COeMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAH, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoéMoOB). Docdop,
ajutoTpornabie Momudukanuu Gocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun dochopa (V) u dbocdhopnas kuciora, GUndecKkue 1 XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnoas3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUN.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpOoJ,  aJUIOTPONHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
¢u3rueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJeMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a mno0anbHOrO TOTEIJICHUS KIMMAaTa, IMapHUKOBBIN
s dext. YronpHas KuciIoTa U €€ Coiu, UX (pU3ndecKkue U XMMUYECKHUe CBOMCTBA,
nojiiyueHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHA 00 OPraHUYECKUX BEUIECTBaX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroiib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: KHUPax, OeIKax, yrieBogax — U ux
poJii B KM3HM 4eEJOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COEIMHEHUI.

KpeMHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJyYEHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOmiue mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCMIOJIb30BaHUE B
ObITY, B MIPOMBIIIUICHHOCTU. BakHeilline CTpoUTeNbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEeMEHT, O0eTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCMOJIb30BAHUS
CTPOUTEIBbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHNE KAaYeCTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TMPOTEKAHMsS], ONBITHL, OTpaXKalwliue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCIWHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHME C O0Opa3uaMm XJOPUIOB (TajJOT€HHUIOB), O3HAKOMIICHHE C
oOpasmmamu  ceppl W €€ COCINMHCHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOCHHE TIpoliecca OOyriIuBaHUs caxapa Ioj ACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMCTB
pa30aBI€HHON CEPHON KUCIOTHI, MPOBEIEHNE KAaUeCTBEHHOM peaKIuu Ha CyJibdat-
WOH W HaOJIOJeHWE TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHWE C (HU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAUMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX yI0OpEeHUH, ModyUyeHue,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBONCTB aMMHaka, IPOBEICHUE
KAueCTBEHHBIX pPEakiuii Ha MOH aMMOHUS U (ochaT-uOH U U3YyUYECHHE MPU3HAKOB
VX MTPOTEKAHUsI, B3aMMOIEICTBUE KOHIEHTPUPOBAHHOW A30THOW KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUATIOB), U3y4eHUE MOJIEIIeH
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHHUE, COOMpaHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJICHUE KaueCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHele HeMeTaJUIbl U UX COCTMHEHUS.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomnueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpaeneeBa u cTpoeHusi aToMOB. CTpoeHHE MeTajuioB. MeTaminyeckas CBsI3b U
METAUIMYECKAs  KPUCTAJUIMYECKAss  PEHmETKA.  DIEKTPOXUMUYECKHU Pl
HANPsHDKCHUN MeTauoB. Ou3nyeckne U XUMUYECKUe CBOWCTBAa MeTaiioB. OOmue
CrocoObl TMOMy4YeHus: MeTaioB. [loHSATHE O KOpPpO3uM METauioB, OCHOBHBIC
crocoObl 3auuThl UX OT Koppo3ud. CriaBbel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTamipl: nonoxeHue B llepuognueckon cucrteMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXKJICHUE B MPHUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcumsl u



TUAPOKCUABI HATpusi W Kaius. [IpuMeHeHHe WIeNOYHbIX METaIOB M HX
COCJIMHEHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHuii MW KalbLMA: IIOJIOKEHHE B
[lepnoanueckoit cucrteme xumudeckux sneMmeHToB . M. MenaeneeBa, crpoenue
MX aTOMOB, HaX0XJeHUE B Ipupoae. Pu3nueckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiiive coeauHEHUs Kaiblus (OKCUJ, TUIPOKCHA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TI0NI0)KeHUE B [lepronueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXOXJCHHE B Mpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaxXOXKICHHE B npupone. PuU3MUECKHE H
XHMHUYECKHE CBOMCTBA xene3a. OKcuabl, THAPOoKCcHUIbl U cou xene3a (1) u xenesa
(I1I), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHWE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KalblUd W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAHME BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, Keje3a
(IT) u xxene3za (II1), meau (1), HabmrogeHNE W OMHMCaHKE MPOIIECCOB OKPAITUBAHUS
MJIaMEHU MOHAMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenne
METAJUIBI U KX COCTUHEHUS.

XUMHA U OKPYKAKIIa"A cpeaa

BemectBa u Marepuansl B INOBCEIHEBHOW JKU3HM 4YelioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. IlepBas momoib npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYyXKalollehd cpenbl (mpenenbHas JOMyCTUMAas
KOHIIeHTpalus BeulecTB, aanee — [1/IK). Ponb xuMuu B pemieHun 3KoJI0ruuecKux
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpedmemnule ceazu



Peannzannst MeXNpeAMETHBIX CBS3€M NMpHU KM3yYEHUM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSTHSA: HAyYHbIH (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MAPHUKOBBIM
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

du3nkKa: MaTepusi, aToOM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH],
U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIa, 3JICKTPUYECKHN 3apsii, IPOBOJHUKH,
NOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOsSIHME BEIleCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILTUYECKAs
peméTKa, CruiaBbl, (PU3MUECKUE BEIMYUHBI, SIUHUIIBI MU3MEPEHHS, KOCMHYECKOE
POCTPAHCTBO, TIAHETHI, 3BE€3/b1, COJIHIIE.

buonorusi: dortocunrtes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATbHbBIE
yA00pEeHUsI, MUKPOJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbI, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOUIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENIbHON AESATEIBHOCTA B COOTBETCTBHH C TPAJULIUOHHBIMH POCCHICKUMU
COIMOKYJIBTYPHBIMH M JYyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, TMPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMM TOBEICHHS U CIIOCOOCTBYIOT Mpoleccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLMAIM3AIUU O0YHArOITXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXarOT  TOTOBHOCTh  OOYyYarOIIMUXCSA
PYKOBOJICTBOBAThCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA H
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HACIEIUI0, TMOHUMAHUSI 3HAUYCHHUS XUMHUUYECKOM HayKu B >KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW WH(MOpMarumen o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IPEICTAaBICHUS O COLMAIBHBIX HOpPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrux  BHUAAX
NEeSATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJ]ay, BBIOTHEHUA XUMHYECKHUX
9KCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX ITPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpoLlecce€ OSTOM yuyeOHOW NeATeIbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE U IMIOCTYIIKM CBOMX TOBAapHIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE MPEJICTABICHNS O BEIIECTBE M XMMHUYECKOW pPEAKLUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBJISIOLINE
OCHOBY JJI MMOHUMaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJUMBbIE i OOBSICHEHUS HAONIOAAeMBIX MPOLIECCOB U SBIICHUH,
M03HABATENbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl € Y4YEOHBIMM TEKCTAMH, CIPABOYHOU



JUTEPATYPOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEJCTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHWIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
NeSITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 *KWU3HHU, OCO3HAHWE TOCIEJICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaJbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUYEeHHIO TTpodeccuil U Tpyia pa3InyHOTO POJa,
YBAKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIIPUMEHEHHUSI TPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYabHOU TPAECKTOPUHU MPOJIOKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(hecCUOHATBHOM Cpe/Ie;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuJl 0€30MACHOTO MOBEJICHUSI PU pabOTeE C BEIIECTBAMU, & TAKKE B CUTYaLIUSIX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJy4aeMbI€ MPU U3YYCHUU XUMHH, IS
pelIeHus 3a1a4, CBA3aHHbIX C OKPY>Kalollled MPUPOIHON CPENOM, AJIsl TOBBIIECHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEM U MyTeH MX pPEIIeHUsT MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIEHHUIO YYEOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XUMHUYECKUX TMOHSATUU (BBIACIATH WX XapaKTEpHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMU), UCHOJIb30BAThH
MOHSATHS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpPOIlECCe TMO3HAHUS TOHATUS (MPEeaMETHbIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJEMEHTa), XMMHUYeckas ¢opMyna W ypaBHEHUE
XUMUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3aj1a4, ¢ YUETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBIATH U XapaKTePU30BATh CYIIECTBEHHbBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciieqoBarejbLCKHe 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHNE OMbITa M0 TUIAHWUPOBAHUIO, OpPraHU3AlMM W TIPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJeIaHHON padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



yMEHUE TPUMEHSATh pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(pOpMaIlMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTl UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpeCcTaBICHUs HHOPMALIK U
WUTIOCTPUPOBATh PpEIIAeMbIe 337a4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpad)vku 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAJIU3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCJIeIOBATEILCKON JEATEIHbHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBbCKOr0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOUIEH IPUPOIHON
Cpenbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YUeOHbIe N1eiCTBHA:

YyMEHHUSI 3ajJlaBaTh BOINPOCHI (B XoJe jauasora W (WiIM) JUCKYCCHUM) TIO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1ab0paTOpHOTO OMbITa,
1ab0opaToOpHOI pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIaCOBaHUS
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEICICHUEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M NMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTD, BIOUpATh Hanbosee 3PpPeKkTuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSATh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBI QITOPUTM  JEUCTBUUA NPU BBINOJHEHUN 33JaHUM C YUYETOM
IOJTyYEHUS] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM pabodeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduuecKkue A IpeAMeTHOH o0nacth  «XUMHUS», BHUIBI
NEATeIbHOCTH 1O  TOJYYEHWI0 HOBOIO  3HaHMs, €ro HHTEpIpeTalny,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xony oOyuenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(olHOpOIHAST M HEOJAHOPOHAs), BaIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
o0MeHa, PK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOH A((EKT peakinm,
SAIpO aToOMa, HJIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBa
(mpolLleHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHUII;

* HCIOJB30BaTh XUMHUYECKYIO) CHUMBOJIMKY [IJII COCTaBJieHUS (opMyi
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJIAcCy COEIUHEHUM To
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMbl XHMHMYECKHX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounad noarpynna (b-rpynmna)», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabaune «llepmomuueckas cucTtemMa XuMHYeckux siaemeHToB J[. H.
MeHnpneneeBay € UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 00Iee YUClIo dJIEKTPOHOB
U pacnpeesiCHUe UX M0 dJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBPAIICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYHO MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKInu;

MIPUMEHSITH OCHOBHBIC OIEpAIMM MBICITUTEIBHON JNEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTU3aluIo, KiIacCUu(UKaIHio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLUHM, €eCTECTBEHHO-HAYyYHbIE METO/bI
NO3HAaHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIA U MBICJICHHBIN);

CIEIOBATh  MpaBWjaM  MOJIb30BAaHUS ~ XUMHYECKOWM  TOCYAOM U
7abopaTopHbIM 000pYy/IOBaHHEM, a TAaKXKe TMpaBHJIaM OOpalIeHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX ONBITOB IO TIOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pPacro3HaBaHHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTanert, METUIIOPAHXK U APYTHE).

K koHiry oOyueHust B 9 kiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX IIOHATHUN: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas pPEeaKUusl, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PEKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEeoOpaTUMbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajuiotTponusi, am(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUIMYECKAsi), KPUCTAUIMYECKAsT pEHIETKa, KOPpO3Usl METaJIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuH, TMpeaebHO JOMyCTHMas
koHueHntpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUH U
MPUMEHSITh 3TU OHSATHUS MPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIUM;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEIUHEHHH 1o ¢opMylaM, BHJ XUMHUYECKOU
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCIMHEHHM, TUI KPUCTALITUYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmnunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «modoyHas
noarpynna (b-rpynna)», manbsie u OOJblIME MEPUOIBI, COOTHOCUTH
0003HaUYEeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpeneseHie WX IO JJICKTPOHHBIM  CJIOSIM), OOBICHATH 0OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npeaenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuud (10 YUCIy U COCTaBy YYAcCTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENeHEW OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W creuuuueckue XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEILECTB, MOATBEPXKIAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
HIeJI0Ye U COJIeH, MOJHBIE U COKpaIllEHHbIE YPaBHEHUS pEeaKIMii HOHHOTO



oOMEHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBS3HM MEXK/Ty BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALIEHUNH B pa3IUYHBIX
YCIIOBHSIX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKkluu;

coOmoaTh  MpaBWIa  IMOJB30BAaHMS ~ XHUMHYECKOM  TOCYIOM |
7abopaTOpHBIM  00OpYJOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWH, TOATBEPKIAMOIIMNEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OPOMHUI-,
uonun-, kapbonat-, ¢ocdar-, cuwiIMKaT-, Cyiabhar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON JEATeTLHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIluI0, BBIIBICHUC
NPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi M3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBCHHO-HAyYHBIE METOABbI IO3HAHUS —
HAOJIFOICHNE, M3MEpPEHHe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM W
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosimnuecTBo yacos D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB udposbie
pasi Kourpousbnbie | IlpakTuyeckue (unpp )
n/m| W TeM NPOrpamMmel Bcero oOpa3oBaTe/ibHbIEC
padoTbl padoThI
pecypchl
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusi — BakHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK
' HPaKTHYECKOM https://m.edsoo.ru/7f41837¢
JeATETbHOCTH YeIOBEKa
XuMmusi — BaxHasi 00J1aCTh
12 €CTCCTBO3HAHUS U 5 ) bubmuoreka [JOK
’ MPaKTUIECKON https://m.edsoo.ru/7f41837¢
JeATETbHOCTH YeIOBEKa
13 BemecTBa u xumuieckue 15 1 bubmmorexa [JOK
’ peaxkuu https://m.edsoo.ru/7f41837¢
Hroro no pasneny 25

Pa3znea 2. BaxkHelinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

21 Bosayx. Kucnopon. 6 bubnuorexa [JOK

’ TTonsarue 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o 2 | bu6mmorexa [IOK

’ KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
’3 Bopa. PactBopsl. [lonsitue 5 | | bu6mmorexa [IOK

’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢




OCHOBHBIE KJIaCCHI

24 HEOPraHUYECKHX 11 bubmmoreka LIOK
‘ P . https://m.edsoo.ru/7f41837¢c
COCIIMHEHU I
Hroro no pasneny 30

Pa3pnen 3. [lepunoanyeckuii 3axkoH u llepuoguyeckasi cucremMa xumnueckux 3j1emMeHToB /I. . Menneneena.

CTpoeHne aToMOB. XuMHUYecKasa cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaknuu

[Iepronnueckuii 3aKOH U
IIepuonnueckas cucrema

bu6nuoreka [JOK
3.1 XUMHUYECKHUX dJIeMEHTOB /JI. 7
https://m.edsoo.ru/7f41837¢c
N. Menneneesa. Ctpoenue
aToma
Xumudeckas CBSI3b.
19 OKHUCITUTEITBHO- g bub6mmoreka [IOK
’ BOCCTAHOBUTENILHBIE https://m.edsoo.ru/7f41837¢c
peaKIuu
bu6mmorexa [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 7

I10 ITPOIT'PAMME




9 KVIACC

Kosmn4yecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB upposBbIe
pas KourpoJasbnbie | IIpakTuyeckue (undp )
n/m| W TeM NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3zpnen 1. BemecTBo 1 XuMH4ecKHe peakuu
[ToBTOpeHue u yriuyoiaeHue
1.1 3HaHUW OCHOBHBIX Pa3feiioB 5 1 bubmorera [TOK
’ P https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
) XMMHUYECKUX PEaKIMil https://m.edsoo.ru/7f41a636
DNEeKTPOTUTHYECKAs
1.3 rccouranusa. XuMUYECKUe 8 1 1 bubmorexa LHOK
’ g HHA- https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazgeny 17
Pasnen 2. HemeTa/uibl 1 UX COeIMHEHUS
OO0mrast xapakTepUCTHKA
bu6nuoreka [JOK
2.1 XAMHUYECKHUX DJIEMEHTORB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorensr
OO01as xapakTepucTHKa
27 XAMHYECKHUX DJIEMEHTOB 6 bu6mmoreka [IOK
’ VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHHUS
)3 OO6mras xapakTeprucTuka 7 | bubnuorexa [JOK
' XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/7f41a636




VA-rpynmnsl. A3ot, hocdop
Y UX COCAMHCHHUS

OOm1ast xapakTepUCTHKA
XUMHNYCCKUX 3JICMCHTOB

bu6nmuoreka [JOK

24 IVA-rpynnel. Yrnepoa u 8 https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COCTMHCHUS
Uroro no pazneny 25
Paznen 3. Metajuiibl U MX COeIMHEHMSI
. bubmuoreka [JOK
31 Obmme CBOHCTB MeTANIOB 4 https://m.edsoo.ru/7f41a636
39 Baxneiime MeTamibl 1 UX 16 bub6mmoreka [IOK
’ COEUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u okpy:xaionias cpeaa
41 BemectBa u maTepuansl B 3 bu6nuoreka [JOK
' YKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
p 3 bubmuoreka [JOK
C3EPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBo yacos D1eKTPOHHbIE
Ne ara u(pposbIe
Tema ypoka Konrpoiabnsie | IIpakTnueckue A ungp
n/n Bcero u3ydeHus | oOpa3oBaTe/IbHbIE
padoThI padoTbl
pecypcsbl
1 [Ipenmet xumuu. Pons xumuu B 1 but6mmoreka [{IOK
JKH3HHU YeaoBeKka. Tena 1 BemecTBa 03.09.2024 https://m.edsoo.ru/ff0d210c¢
) [ToHsTHE O METOIAX MMO3HAHUS B 1 06.09.2024 but6mmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1
3 «IIpaBuna paboTsl B 1abopaTopuu u 1 1 bubnuorexa [JOK
MpUEMBI OOpALIIEHUS C 10.09.2024 https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYIOBAaHUEM
4 Yucrhle BemecTBa U CMECH. | 0 13.09.2024 bubnuoreka [JOK
CniocoOsI pa3aeneHus cMmeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas paborta Ne 2
5 «Paznenenue cmecell (Ha npumepe 1 | Bubmmorexa [JOK
A . p p 17.09.2024 https://m.edsoo.ru/ff0d28c8
OUYNCTKH ITOBAPEHHOM COMIM)»
bubnunoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 20.09.2024
y https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUYECKHe 3JICMCHTBI. 3HAKU | 24.09 2024 bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [{IOK
8 [IpocThie U ClOKHBIE BEIIECTBA 1 27.09.2024 nonmoreka [

https://m.edsoo.ru/ff0d2a6¢




bubnuoreka [JOK

sHIMKIoneauct. O0o0IIeHne 1

9 ATOMHO-MONEKYJIAPHOE yUeHHE 01.10.2024
yipHoe y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas (hopmyJia. bu6muoreka [IOK
. . .
BaneHTHOCTh aTOMOB XMUMHYECKUX 04.10.2024 https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHocUTeNbHAs aTOMHAs Macca.
11 OTHOcHUTENbHAS MOJICKYJISIpHAs bubmorexa [OK
yip 08.10.2024 https://m.edsoo.ru/ff0d323c¢
Macca
12 MaccoBas 10511 XMMHAYECKOTO 11.10.2024 bubnuorexa [JOK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. 15.10.2024 bubnuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 dusnvecKkue U XUMUYECKUE 18.10.2024 bubnuoreka [JOK
ABJEHUS. XUMHAYECKasl peaKLUs https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBuUs MPOTEKAHUS 22.10.2024 bubnuorexa IIOK
XUMHYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 25 10.2024 bubnuorexa IIOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&88
Brruncienus koimuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSM bubmorexa [OK
B yp . 05.11.2024 https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PeaKluid
Knaccudukanus XuMruaeckux
18 €aKIINil (COeIMHEHUS, PA3I0KEHUS bubmmorexa [TOK
peaxt A s ’ 08.11.2024 || https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBI- 12.11.2024 bubnmnoreka [JOK

https://m.edsoo.ru/ff0d40c4




CUCTEMAaTHU3alus 3HAaHUN

KonTtponbnas padora Nel o reme

bubnunoreka [IOK

20 «BemecTsa i XuMATIccKHe 15.11.2024 || https://m.edsoo.ru/ff0d4290
peakuum»
Bo3agyx — cmech razos. Cocras BuG 10K
noIMoTeKa
21 BO31yXa. KHCIIOpOA — dJIeMEHT H 19.11.2024 || https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Puznyeckue 1 XuMHUUECKHE
2 CBOMCTBA KUCJIOpO/ia (peaKiuu bubnmoreka [JOK
okucnenus, ropenue). [lonstue 06 29.11.2024 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CrniocoOsl Mosy4eHus KUCIopo/ia B G LOK
nonnoTeKa
23 71a00paTOPUH U TPOMBIIIIICHHOCTH. 26.11.2024 hits://m.edsoo ru/ff0d497a
[TpumeneHue kuciaopoaa
TennoBoii 3pPexT XuMuIecKoin
24 peakuu, MOHATHE O but6mmoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, 29.11.2024 https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJAOTEPMHUECKHUX PEAKIHAX
TomnuBo (HedTh, yroiab U METaH). Eubs 10K
nonuoTeKa
25 3arpsi3HEHUE BO3yXa, CHOCOOBI €ro 03.12.2024 httos://m.edsoo.ru/f0ddcda
IIPEIOTBPALLICHUS :
[TpakTuyeckas padora Ne 3 o Teme Eu6 LIOK
nonMoTeKa
26 «lomyuenne u codupare . 06.12.2024 https://m.edsoo.ru/ff0d4ae2
KHCJIOpPOJ1a, U3yUEHUE ET0 CBONCTBY
7 Bonopon — snemeHT 1 npocroe 10.12.2024 bubnmnorexka [HOK

BelecTBO. Haxoxnenue B npupoae

https://m.edsoo.ru/ff0d4dd0




duznueckue 1 XUMUYECKUE

28 cBoiicTBa Bojiopoaa. [Ipumenenne bubmorexa [IOK
Aopoa. 1p 13.12.2024 https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
bubnnorexa [JOK
29 [ToHATHE O KUCIIOTAX U COIIX 17.12.2024
https://m.edso0.ru/ff0d50d2

30 CniocoOslI mosty4eHust BOA0po/ia B 20.12.2024 bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme

31 «ITonyuenne u coonpanue bubmorexa TIOK

y P . 24.12.2024 | hyps://m.edsoo.rw/f0d4f42
BOJIOPO/Ia, U3YUYEHHUE €r0 CBOMCTB)

1 Monsipablit 00BEM ra3oB. 3aKOH 27122024 bu6muoreka [IOK
ABorajzipo https://m.edsoo.ru/ff0d542¢
Brruncienus o0néMa, KOJIMYECTBA

33 BEIIIECTBA raza Mo ero M3BeCTHOM bubmorexa TIOK

B . y 10.01.2025 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Breruncnenus 00bEMOB ra3oB 1Mo

34 aBHEHMIO PEaKIMK Ha OCHOBE bubmorexa [IOK
yp "p H . 14.01.2025 https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B

35 DuU3nveCcKue U XUMUYECKUE 17.01.2025 bubmorexa [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 21.01.2025 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuUTEI®.

37 Hacrlmenusie 1 HeHACHIILIEHHBIE bubnunoreka [JOK
pactBopbl. MaccoBas 10Jist 24.01.2025 https://m.edsoo.ru/ff0d5b40

BEILIECTBA B PAaCTBOPE




[TpakTnueckas padbora Ne 5 o teme
«IIpuroroBieHue pacTBOpPOB ¢

bubnuoreka [JOK

38 . . .
OIPEIENIEHHON MaCcCOBOM JOJIEN 28.01.2025 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 Kontponbhas pabota Ne2 o teme 31.01.2025 bu6mmoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: coCcTaB, KiaccupuKamusi, 04.02.2025 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 bubmorexa HOK
’ 07.02.2025 https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUIOB
4 OCHOBaHHUSA: COCTaB, 11.02.2025 bubmuorexa [JOK
Kiaccudukanys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
13 [TorydyeHne U XUMHUYECKUE CBOWCTBA 14.02.2025 bu6mmoreka [JOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
A4 Kucnotsr: cocras, kitaccudukanms, 18.02.2025 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TorydyeHne U XUMHUYECKUE CBOWCTBA 21.02.2025 bu6mmoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa,
46 CHOCOéBII) ToJI ‘I)eHI/IH XI/IMI/I‘IZ(I:KI/Ie bubmmorexa LOK
. y ’ 25.02.2025 https://m.edsoo.ru/00ad9474
CBOIiCTBa
[TpakTuueckas padota Ne 6.
47 Pelenne skciepuMeHTAIBHBIX bubnuorexa [JOK
3amad no TeMe « OCHOBHBIE KIIACCHI 28.02.2025 https://m.edsoo.ru/00ad9b7¢c

HCOPTaHNYCCKUX COCOUHEHMID




I'enernueckas CBsI3b MEKIY

48 KJIacCaMH HEOPraHUYECKUX bubmorexa [IOK
. p 04.03.2025 https://m.edsoo.ru/00ad9a50
COeIMHECHUI
49 O06o001IeHre U CUCTEMATU3AIIUS 07.03.2025 bubmuorexa [JOK
3HAHUM https://m.edso00.ru/00ad9cb2
Konrponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI bubmorexa HOK
o 11.03.2025 https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHEHUI
[lepBbie MOMBITKH KITaCCUPUKATII
bubnuoreka [JOK
51 XHMHYECKHX dIeMeHTOB. [loHsTHE O
14.03.2025 https://m.edsoo.ru/00ad9ffa
TPYIINax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
57 [Tepuonnueckas cucrema but6mmoreka [{JOK
XAUMUYeCKHX dj1eMeHToB [I. 1. 18.03.2025 https://m.edsoo.ru/00adas52c
MenneneeBa
but6mmoreka [IJOK
53 Ilepuonapl, TpyIIIbl, IOATPYIIIEI 21.03.2025
pHOA py APy https://m.edsoo.ru/00adaS2c
54 Crpoenune atoMoB. COCTaB aTOMHBIX 01.04.2025 bubmuoreka [IOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMoB djieMeHTOB Ilepuoanyeckoit bubmorexa [IOK
P 04.04.2025 https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XMMHIECKOTO
56 3JIEMEHTA IO €T0 MOJIOKCHHIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme /1. U. 08.04.2025 https://m.edsoo.ru/00adal24
Meunpeneena
57 3nauenwne [lepuogudeckoro 3akoHa 11.04.2025 bubnuorexa [JOK




JUTSL pa3BUTHS HaYKH U MPAKTUKH. [].
N. MenaeneeB — y4€HbIN, M1€1aror
Y TpaXJaHUH

https://m.edsoo.ru/00ada96e

53 DNEeKTPOOTPULIATEIBHOCTh ATOMOB 15.04.2025 bubmmoreka [IOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
b K
59 MoHHas XMMUYecKas CBA3b 18.04.2025 uommorexa 110
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XUMU4YECKas 22 04.2025 bubnuoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenonsipHas 25 04.2025 bubnuoteka [JOK
XUMHUYECKA CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 CTeleHb OKHCIIe 29.04.2025
TEHEHD ORHCICRI https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC 06.05.2025 bubmorexa [JOK
peakuun https://m.edsoo.ru/00adb076
Bbubnuoreka [JOK
64 OKHCIUTEN U BOCCTAaHOBUTEIN 13.05.2025
https://m.eds00.1ru/00adb076
KoHntponbhas padota Ne4 o teme
65 «Ctpoenue atoma. XUMHYECKast brbmorexa [OK
P ' 16.05.2025 https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblii ypok. O60011eHNE U 20.05.2025 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 23.05.2025 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.eds00.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHE U 23.05.2025 bubnuoreka [JOK

cUCTeMaTH3alus 3HaHUN

https://m.edsoo0.1u/ff0d61c6
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9 KVIACC

KoaunuecTBo uacoB

DJIEKTPOHHBbIE
Ne ara u(pposbie
Tema ypoka Konrpoabusie | IlpakTnuyeckue A unp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[Tepronnueckuii 3aK0H. 23.05.2025
| [Tepuoanueckas cuctema | bubmuoreka [JOK
XUMUYeCKHX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHECHHUH 23.05.2025
N but6mmoreka [IOK
2 CBOMCTB XUMUUYECKHX AJIEMEHTOB 1
. https://m.edso00.1ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | 23.05.2025 bu6muoreka [IOK
HEOpPraHNYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpel XuMHU4ECKOI CBSA3U U TUIIBI | 23.05.2025 but6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o reme 23.05.2025
5 «IToBTOpEHUE U yriTyOIeHue | )
3HaHUI OCHOBHBIX Pa3/iesiOB Kypca
8 kimacca»
Krnaccudukanus XuMruuecKux 23.05.2025
6 €aKIIMI MO pa3IuYHbIM 1 bubmmorexa [TOK
P p https://m.edsoo.ru/00adbceb0
npU3HaKam
IToHsATHE O CKOPOCTU XUMUYECKON 23.05.2025
bu6nuoreka [IOK
7 peakuuu. [IoHsITHE O TOMOTEHHBIX 1

U ICTCPOIrCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a




ITonsiTE O XUMUYECKOM 23.05.2025
aBHOBecHUH. DAKTOPHI, BIHUSIONINAE
8 Ea CKOPOCTH XI/IMI/I‘ISCKOﬁ CaKIuu bubmorexa HOK
p peaidt https://m.edsoo.ru/00adc28c
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
9 OKHUCIUTEITBHO- 23.05.2025 bubmnorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 23NEKTPOIIUTHYECKON 23.05.2025
10 uccoruaiuu. CUIbHBIE U clla0bie bubmmorexa [IOK
A HHAHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
1 VOHHEIE VDABHEHIS DeaKkLLit 23.05.2025 but6mmoreka [JOK
yp pearh https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCJIOT U 23.05.2025
12 OCHOBaHHI B CBETE bubmorexa [JOK
npeacTaBiIeHUu 00 https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUUECKON JUCCOIHAIIIHI
XuMHYECKHE CBOMCTBA COJICH B 23.05.2025
13 CBETE IPEACTaBICHUHN 00 bubmorexa HOK
bel ! https://m.edsoo.ruw/00addsh?
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI
14 IMToHsATHE O TUAPOIU3E CONEH 23.05.2025 bubmorexa [OK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 AL 23.05.2025 bubnuoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. 23.05.2025
16 «PelieHne 3KCrnepuMeHTaIbHBIX bubmorexa [OK
P https://m.edsoo.ru/00addbfa
3a71a9» https://m.edsoo.ru/Uladdbia
17 KontponsHas padota Ne2 o reme 23.05.2025 bubmuoreka [IOK




«ONEeKTpoInTUIECKast
auccoryanysa. XuMHICCKUE
PEAKIHUH B PaCTBOPAX»

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

OO01was xapakTepucTHKa 23.05.2025
18 rajoreHoB. XMMHUYECKHUE CBOMCTBA bubmorexa [TOK
i https://m.edsoo.ru/00addfe?
Ha [IpUMepe XJopa
XmopoBogopoa. CoJisiHast KHCIIOTA, 23.05.2025
19 XUMHYECKUE CBOMCTBA bubmorexa [TOK
’ https://m.edsoo.ru/00ade104
NOJIy4eHUE, MPUMEHEHUE
[IpakTrueckas padota Ne 2 1o 23.05.2025
. bu6mmoreka [{JOK
20 teme «llonyuenue consiHOM
. . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yYEHUE €€ CBONCTB»
Brrunciienus o ypaBHEHHSIM 23.05.2025
21 XUMUYECKHUX PEAKLUN, €CIIU OJUH bubmorexa [OK
peaxtu, A https://m.edsoo.ru/00ade488
U3 PeareHTOB JIaH B U30BITKE
) OO6mas xapakTeprucTuKa 23.05.2025 bubnuorexa [JOK
snemeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUBUKAITTN 23.05.2025
7 cepsl. Haxoxaenue cepsl u eé bu6nuorexa IIOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUUYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOEHHE, 23.05.2025
24 (I)Hinqecxge u xnlimqecxne Bubmmorexa [IOK
. https://m.edsoo.ru/00ade802
CBOMCTBa hlips. MLedsoo.fu aden L
Oxcuppl cepbl. CepHas KMCIIOTA, 23.05.2025
bu6nuoreka [IOK
25 (u3nUecKrue U XUMUICCKUE

CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/00adea28




XHMMHUYECKUE PEAKLIUH, JIEKALLUE B
OCHOBE ITPOMBIIUIEHHOI0 CrIocoba
IIOJIyYEHUS CEPHOU KUCIIOTHI.

23.05.2025

bubnuoreka [JOK

26
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaOIIECH CpeIb
COCTMHCHHSMU CEPbI

7 Brruncnenne MaccoBoit J0Iu 23.05.2025 but6mmoreka [IOK
BBIXOJ1a IPOAYKTA peaKIuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 23.05.2025
3JeMeHTOB VA-rpynnsl. A30T,

28 acOpoCTpPaHEHUE B IPUPOJE Bubmmorexa [IOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adecab
(u3nuecKkre U XUMUYIECKUE
CBOMCTBA
AmMHaK, ero pu3nuecKue u 23.05.2025

29 XAMUYECKHUE CBOMCTBA, OTYyUYECHUE bubmorexa HOK

’ Y https://m.eds00.ru/00adf004
U IPUMEHEHUE
[IpaxTuyeckas padora Ne 3 o 23.05.2025
30 teme «Ilomyuenne ammuaka bubmorexa HOK
Y . ’ https://m.edsoo.ru/00adf180
M3y4YEHHUE €ro CBOWCTBY

31 A3oTHas KucioTa, e€¢ pusndeckue 23.05.2025 bubnmnoreka [JOK
1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanyre HUTPATOB U COJIEH 23.05.2025
aMMOHHUS B KQUE€CTBE

0 MUHEPAJIBHBIX YI00OpEHHIA. bu6muoreka [IOK

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIiei cpenbl
COETMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518




docdop. Okeun pocdopa (V) u 23.05.2025
13 dbocdopHas kucnora, pusndeckue bubnmnoreka [JOK
U XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJIy4YeHUe
Wcnonb3oBanue pocdaTtos B 23.05.2025
34 Ka4yeCTBE MUHEPAIBbHBIX bubnmoreka [JOK
yaoOpeHuil. 3arps3HeHHe https://m.edsoo.ru/00adfc20
pUPOHON cpensl pochaTamu
VYrnepon, pacipocTpaHeHHE B 23.05.2025
35 npu i e qp)I/ISI/II:IeCKII)/Ie u bubmorexa [OK
PHpOAE, B https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOKCTBA
Oxkcupl yraeposa, ux pusndeckne 23.05.2025
U XUMUYECKUE CBOWCTBA.
36 DKOJOTHYECKHE MPOOIEMbI Bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
av)
37 VronpHas KUCIOTA U €€ CONU 23.05.2025 bubmorexa HOK
https://m.edso0o.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o 23.05.2025
18 teMe "llosrydeHue yriekuciaoro bubnuorexa [JOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00aec027¢
KapOoHaT-1MOoH"
[TepBoHavanbHBIC TOHATHS 00 23.05.2025
39 OPraHUYECKHUX BELIECTBAX KaK O Bubmmorexa [IOK
P H https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIJIepoaa
5 23.05.2025 bu6nunoreka [IOK
40 Kpemuuii u ero coequHeHus

https://m.edsoo.ru/00ae080a




[IpakTuyeckas padora Ne 5. 23.05.2025
A1 Pemenue skcriepuMeHTaNbHBIX bubmuoreka [IOK
3a7a4 1o TeMe «Baxkueimnine https://m.edso00.ru/00ae0bf2
HEeMeTaJIBl U UX COSINHEHUS
Kontponbnas padota Ne3 mo teme 23.05.2025
42 «BaxHenne HeMeTallIbl U UX buGnnorexa LIOK
https://m.edsoo.ru/00ae0el 8
COCIIMHEHU S
OO6m1as xapakTepucTruka 23.05.2025
XUMHYECKHUX DIIEMEHTOB —
13 MeTaJI0B. Metaiinueckas CBs3b bubnuorexka [JOK
U METaJJInyecKas https://m.edsoo.ru/00ac103e
KpUCTaJUITMYECKasi peméTka.
dusnueckue cBOUCTBa METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB. 23.05.2025
44 DIEKTPOXUMUUECKUH L Bubmorexa ITOK
P " PAA https://m.edsoo.ru/00ael 156
HaMpPsKEHUN METaJIOB
O061u11e crnocoObl MOTyYSHHS 23.05.2025
MertaoB. CraBbel. Beruncienns
45 [0 YPABHEHUSIM XUMHUYECKUX Bubmiorexa ITOK
yp . https://m.edsoo.ru/00ael 156
peakIuii, €Clii OJIMH U3 PEarcHTOB
COAEPKUT MPUMECH
23.05.2025 but6mmoreka [IOK
46 [TonsiTue 0 KOPPO3UK METAIIIOB
https://m.edso0.1ru/00ael1278
23.05.2025 bubnunoreka [IOK
47 €JIOYHBIE METAJLIIbI
1 https://m.edsoo.ru/00ael14b2
43 Oxcupl ¥ TUAPOKCUIBI HATPUS U 23.05.2025 bu6mmoreka [IOK

KaJus

https://m.edsoo.ru/00ael4b2




49 [IlemouHO3eMeTbHBIC METAILIBI — 23.05.2025 bubmuorexa [JOK
KaJIbIIMHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 BaxHelmme coeqMHEHNS KaJIbLHs 23.05.2025 buGnnorexa LIOK
A B https://m.edsoo.ru/00aecl5¢e8
51 O000I11IeHNE U CUCTEMATHU3ALUS 23.05.2025
3HAHUH
57 JKEcTKOCTh BOIBI U CIIOCOOEI €€ 23.05.2025 bubmmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTrueckas padota Ne 6 1o 23.05.2025
N bu6mmoreka [IOK
53 Teme ""JKECTKOCTE BOIABI 1 METOBI
. " https://m.edsoo.ru/00aclae8
e€ ycTpaHeHus
23.05.2025 but6mmoreka [JOK
54 Amnro I
ATOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 23.05.2025 bubmuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
23.05.2025 bubmuorexa [JOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU 23.05.2025 but6mmoreka [IOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
53 O00011IeHNE U CUCTEMATHU3ALIUS 23.05.2025
3HAHUH
[Tpaktrueckas pabota Ne 7. 23.05.2025
59 Penienue skcniepuMeHTaIbHBIX bu6nuoreka [IOK
3a7a4 o Teme «Bakueiimnine https://m.edsoo.ru/00ae3de8
METAJIJIBbl U UX COEIUHEHUIY
60 Beluncnenus o ypaBHeHUAM 23.05.2025 bu6muoreka [IOK

XHUMHUYCCKUX peaKuHﬁ, €CJIM OAUH

https://m.edsoo.ru/00ael750




H3 pCarcHToB J1aH B N30BITKE MIIN
COAEPKUT puUMecH. Brruncienus
MAacCOBOM JOJIM BBIXOJa IMTPOAYKTa

peakuuu
61 O06001eHne u cCuCTeEMaTU3AIHS | 23.05.2025
3HaHUI
Kontponbnas padota Ne4 o teme 23.05.2025
62 «BaxxnHenme MeTaJlIbl U UX 1
COCJIMHEHUS
63 BemecTBa 1 Matepuasl B | 23.05.2025 bubnmnorexa HOK
MOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYeCcKOoe 3arpsi3HeHne | 23.05.2025 bubnmnorexa [JOK
OKpYKaroIleil cpeasbl https://m.edsoo.ru/00ae4270
65 Ponb xumum B periennu | 23.05.2025 bu6mmoreka [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo0.ru/00ae4270
66 PesepBHslil ypok. O60011eHue u | 23.05.2025 bu6mmoreka [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHslil ypok. O60011eHNEe 1 | 23.05.2025 bu6mmoreka [IOK
cUCTEeMaTH3anus 3HAaHUI https://m.edsoo.ru/00adb33c
68 PesepsHslil ypok. O60011eHue u | 23.05.2025 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ad9¢cb2
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