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MNOACHUTEJIBHAS 3ATIINCKA

[IporpammMa 1O XWMHM HAa YypOBHE OCHOBHOTO 0O0ImIero o0O0pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOTPaMMbI OCHOBHOTO 00111eT0 00pa30oBaHus, MPEACTABICHHbIX
B ®I'OC OOO, a Ttakxe Ha ocHOBe deaepanbHON paboueil MporpaMMbl
BOCITUTAHUS U C YUETOM KOHIIEIIINN MPETOIaBaHms yIeOHOTO TIpenMeTa « XUMUs)
B 00pa3zoBarebHBIX opranu3anusx Poccuiickoit deneparym.

[Iporpamma 1o XuMuM Na€T TPECTABICHUE O IENsAX, OOIIed cTpareruu
oOy4YeHHs, BOCHHUTAHUS W PaA3BUTUS OOYYAIOMIMXCSA CPEACTBAMHU y4EeOHOTO
npenMera, yCTaHABIMBAET o0si3aTenbHOE peIMETHOE COJIEpKaHUe,
MpeAyCMaTpUBAET PACHpPENCIICHHE €ro Mo KiaccaM M CTPYKTYpUPOBaHHUE IO
pazienaM ¥ TeMaM MPOrpaMMbl MO XUMHUHU, OMPENENeT KOJIMYECTBEHHbIC U
Ka4EeCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHUs, PEKOMEHYEMYIO
MOCIEAOBATENIbHOCTh ~ M3YYEHHUSI XHUMUU C€ YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKA y4eOHOro Tporecca, BO3PACTHBIX
OCOOCHHOCTEH O0OydYarolmuxcsi, OMNpeneseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBareibHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUN K
pe3ysibTaTramM 00y4eHHs] XUMUU Ha YPOBHE 1IeJIel U3yUeHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEIBLHON JESATEILHOCTU OOyYarollerocsi Mo OCBOCHUIO
y4eOHOTO COZIep KaHusI.

3HaHME XHWMHH CIY)KUT OCHOBOM Jisi (OPMHPOBAHUS MHUPOBO33PECHUS
00y4aroIerocsi, €ro MpeacTaBICHUd O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poiib UrparoT (QopMUpyeMble XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIIX
SHEPIUU U 00 DBOJIOIMU BEUIECTB B MPUPOAE, O MYTSIX PEHICHUS TTI00ATbHBIX
npoOjieM yCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPaHEHUS.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealv3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dhopMupoBaHuUs KyIbTyphl IUYHOCTHU, €€ 00111eH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
OoOyJaromuxcsi, HaBBIKOB HX CaMOCTOSATENBHOM y4eOHON  JIeATEeNbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCJENOBAaTEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B MPO(ECCUOHATBLHOMN ACATEIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETOCTHOTO B3[VIsA/1a HA €AUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISAETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YYarOITUXCS;

CrocoOCTBYyeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K TIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpa3zoBaHue 00yJarOUXCSl.



JlanHble HampaBieHUs B OOyYE€HHWH XHUMHH OOECIEYMBAIOTCS CIElU(pUKON
colepXaHusi  y4yeOHOro  MpenMeTra, KOTOpPBIM  SBJISIETCS  NENaroruuecKd
aJaNTHPOBAHHBIM OTpaK€HUEM 0a30BOM HAYKM XMMHUU Ha OMPENEIEHHOM 3Tarle e€
pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHCS CHCTEMBI IEPBOHAYAIBHBIX MOHATHI XHMHH, OCHOB
HEOPTaHUYECKOM XHMHMH M HEKOTOPBIX OTHEIBHBIX 3HAUYUMBIX IOHSATUU
OpraHU4ECKOW XUMUHU.

CtpykTypa coieprkaHHusl IporpaMMBbl 10 XMMHUU C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOIO Ioaxona Kk e€ mzydeHuro. Conep:kaHHe CKIAAbIBACTCS W3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XMMUYECKON
peakuuu. OO0€ 53TH CUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl M0 MPUHLHILY
IIOCJIEA0BATEIILHOIO PAa3BUTHUA 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
pPa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /1. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XHUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— TpeacTaBieHUH 00 BIEKTPOIMTHYECKOW JUCCOLMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JJPYrOMY, BBITIOJIHASL (PYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXXHOCTEH MPAKTUYECKOIO MIPUMEHEHHUS U ITOTYYECHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue MmporpaMMbl IO XHMHH CHOCOOCTBYeT  (HOPMHPOBAHUIO
MIPEACTABIEHNS O XUMUYECKON COCTABIIIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHUKE
€€ CHCTEMHOM NPHUPOABI, LEHHOCTHOIO OTHOLIEHWS K HAyYHOMY 3HAHUIO U
METONAaM I[IO3HAaHHUs B Hayke. V3yyeHune XuMHUM HPOUCXOIUT C IIPUBICYECHUEM
3HaHUW M3 paHee U3YyYEHHBIX YYEOHBIX MNpeaAMeToB: «OKpyX aroumii Mupy,
«bunonorus. 5—7 knacce» n «Pu3mka. 7 Kjaacey.

[Ipy wu3yyeHUHM XUMHUHM MPOUCXOAUT (POPMUPOBAHME 3HAHUU OCHOB
XUMHUYECKOM HAayKW KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbBHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MMPOBOW KYJBTYDBI.
3amaua y4eOHOro mpeAMeTa COCTOMT B (DOPMHUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HaHUW — BaKHEUIINX (HAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX IMOJOKEHUM,
JOCTYIMHBIX 00OOILIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, fA3blka HayKd, B
OpUOOIIEHUH K HAy4YHbIM METOAAM TIO3HAHMS TPU M3YYCHHHM BEIIECTB U
XUMHUYECKHX peakiuii, B (pOPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABAaTEIbHOW M y4eOHO-HCCIEN0BATEIbCKON



NeATeTLHOCTH, OCBOSHWUW TMpPaBWJ OE30MAaCHOTO OOpallleHHs C BEIIECTBAMH B
IMOBCEHEBHOM KU3HMU.

[Ipu mM3ydeHNM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS BaKHOE
3HaYEHHUE MPUOOPENU TaKHUE 11U, KaK:

— (opmupoBaHHe MHTEIUIEKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PpELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIOBUSM >KU3HU;

— HampaBJIICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYEeCKOE IPUOOIIEeHUE
OOyYalomuxcsi K CaMOCTOSITEIbHOM IMO3HABATEIBLHOM JEeATEIbHOCTH, HAYYHBIM
METOJIaM IO3HaHUsI, (POPMUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecriedeHne yCIOBHi, CIIOCOOCTBYIOIUX MPUOOPETCHUIO O0YUJaIOIUMUCS
OTbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJTFOYEBBIX KOMITETEHIIN), WMCIOIINX YHHUBEPCATBLHOE 3HAYCHHUE IS
Pa3TUYHBIX BUIOB JICSITCIIBHOCTH;

— QopmupoBanue oOmEelH (QyHKIMOHATBFHON W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM WYHCIIE YMCHHH OOBSICHATh M OICHWUBATH SIBJICHUS
OKPYKAIOIEro MHpa, MCIOJB3ys 3HAHHUS W OIBIT, MOJYyYCHHBIE TMPH H3YYCHHH
XUMHUH, TPUMEHITh HMX MPU pPEIIeHHH MpoOiaeM B TOBCEAHEBHON KU3HU U
TPY/IOBOH JESITEILHOCTH;

— (QopmupoBanre y 0OydYarolUXCsi TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl 1EHHOCTH XUMUYECKUX 3HAHUW JUIsl BBIPAOOTKH SKOJIOTHYECKHU
1[EeJIeCO00pa3HOr0 TOBEJACHUSI B OBITY M TPYAOBOW JEATEIIBHOCTH B LEJAX
COXPAHEHUS CBOETO 30POBbS U OKPYKAIOIIEH TPUPOITHOUN CPENbI;

— pa3BUTHE MOTHBAIUU K OOYUYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M
CaMOBOCTIMTAHHUIO HA OCHOBE YCBOEHHUS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIISI U HAMPABICHHOCTH AAJIbHEHIIIEro
oOydJeHMUs.

OOmiee 4YUCIO dYacoB, OTBEACHHBIX I HW3YYCHHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).

COAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIE XUMHUYECKUE OHATHSA

[Ipenmer xumuu. Posb XuMHM B )KU3HH YEIOBEKa. XMMHS B CUCTEME HAyK.
Tena u BemecTBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE



BeuecTB. [loHATHE 0 MeTOAax MO3HAHWS B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
CriocoObI pa3fieieHusi CMECEH.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMEHTOB. [IpoCThI€ U CIIOkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas hopmyna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAs aToMHasg macca. OTHOCUTEIbHAs
MOJIEKYJIIpHast Macca. MaccoBast 101 XMMUYECKOTO AJIEMEHTA B COCTMHEHUU.

KomnuecTBo BemectBa. Monb. Moinsipas Mmacca. B3anmocBsI3bp KoIuyecTBa,
Macchl M 4YHCJA CTPYKTYpPHBIX €OUHUI] BemniecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBICHUSI. XUMUYECKas PEaKus U €€ MPU3HAKU.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XUMHUecKkHe ypaBHeHMsA. Knmaccudukarus
XUMHUYECKUX pPeaKiuil (COeIMHEHNUS, Pa3I0KEHUs, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, MpaBUiiaMu padOThl B JIAOOPATOPUU U
npuémMamMu 00palleHus ¢ Ja00paTOpHBIM O0OPYIOBAHUEM, U3YUEHUE U OMKCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3lioB HEOPraHUYECKUX BEIIECTB, HAOIIOACHHE
busnueckux (IJIaBIeHUWE BOCKA, TasHHUE JbJla, pAacTUpPAaHUE caxapa B CTYIIKE,
KUIICHUE M KOHJICHCAIMsI BOJIbI) M XMUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHHE
MEIHOU MPOBOJIOKH, B3aUMOACICTBUE MeNa ¢ KUCIOTOM) SIBJICHUI, HAOMIOAEeHnE U
ONMKMCAaHUE NPHU3HAKOB IMPOTEKAHHS XMUMHUYECKHUX pEeaklUHil (pasjiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3sioKeHHE THUAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMoiecTBUE Kele3a ¢ pactBopom conu meau (11),
U3y4YEeHHE CMOCOOOB Pa3lClICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UILTPOBaHUE,
BBITIApYBAHUE, TUCTWLISALUS, XpoMaTorpadusi, MPoBEACHNE OYUCTKHU MMOBapEHHON
conu, HaONIONEHWE MW  ONMCAaHWE  pPE3yJbTarOB  MPOBEIACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JaHUE MOJAEJIEH MOJEKYII
(IIapOCTEPIKHEBBIX ).

BaxxHelne npeacTaBuTe,Id HCOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucimopoa — 3neMeHT U mpocToe
BemiecTBo. HaxoxzaeHue kuciopoga B Npupoae, (pU3Myeckue W XUMHYECKUE
cBoiicTBa (peakuuu Ttopenus). Oxcumwl. Ilpumenenue xucnopoga. CrocoOsl
MOJIYYCHHS] KHCIIOpoAa B JabopaTopuu W MPOMBINUIEHHOCTH. KpyroBopor
Kuciiopoaa B npupoje. O30H — aJuioTponHast MOAU(PUKALINS KUCIOPOA.

TemnoBoil >PdeKkT XUMUYECKON peakiuuu, TEPMOXMMHYECKUE YpaBHEHUS,
9K30- M DHAOTEPMUYECKHE peaKluu. TOIIMBO: Yroillb M METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHUE MMapHUKOBOTO 3(dexTa, pazpylieHne 030HOBOTO CIIOA.

Bomopon — »smeMeHT M mpocTtoe BewecTBo. Haxoxknenwe Bomopona B
npupoae, (¢U3MYECKME U XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnortsl u conu.

MonsipHbliii 00EM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.



dusnueckue CBOWCTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBI.
HaceplllieHHble M HEHACBIIIEHHbIE PAacTBOPhI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10751 BellleCTBa B pacTBOpE. XMMHUECKHE CBOIMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpHUPOJE U B KU3HU 4YeIOBEKAa. KpyroBopoT BOIBI B MPHUPO/IE.
3arps3HeHne NpUpoaHbIX BoA. OXpaHa v OUUCTKA IPUPOIHBIX BOJ.

Knaccudukarmus neopranmueckux coenmuHennit. Oxcuapl. Kmaccudukamms
OKCHJIOB:  coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIe) W
HeconeoOpazyromme. Homenkiatypa okxcugoB. Dusnmyeckue U XUMHYECKUE
CBOMCTBA OKCHAOB. [lomydueHne okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHuU. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [loryueHne OCHOBaHUH.

Kucnotsl. Knaccudukanusa xucinor. Homenknarypa kucinor. dusuyeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psan axkruBHoctu MerauwioB H. H. bekerosa.
[lonyueHne KUCIoT.

Comu. Homenknarypa coneii. @U3NUECKHE U XMMHYECKUE CBOWMCTBA COJICH.
[lonyueHue comen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COECTMHEHUI.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPECIICHUE COACPAKAHUs KUCIOpOoAa B BO3AYXE, IMOTYUYEHUE,
coOupaHue, pacno3HaBaHWE U HW3YUYEHUE CBOWCTB KHCIIOPOAA, HAOIIOACHHE
B3aMMOJECHCTBHSl BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHHUS U
MpeKpalieHus: TopeHus (moxapa), O3HAKOMIJICHHE ¢ o0pa3laMyd OKCHUIOB U
OMKMCAaHUE WX CBOMCTB, MOJy4Y€HHE, COOWMpaHUE, PACIO3HABAHHE U HW3YUYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojeucTBue Bomopona ¢ okcuaoM memau (II)
(BO3MOXKHO MCIIOJIb30BAHUE BHUEOMATEPHANIOB), HaOMIOAEeHHE 00pa3lioB BELIESCTB
KOJTMYECTBOM | MOJb, HCCIIEOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C ONpPENEIEHHON
MAaCCOBOM J10JIE PACTBOPEHHOTO BEIECTBA, B3aWUMOJICHCTBUE BOJBI C METAJIJIaMU
(HarppueM ¥ KaiblKeM) (BO3MOXKHO  HCIOJb30BAaHUE  BUIAEOMATEPHAIIOB),
UCCJIeIOBaHME O00pa3llOoB HEOPraHUYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HAOJIIOJICHNE U3MEHEHHSI OKPAacCKM MHJIMKATOPOB B PACTBOpPaxX KUCIOT W IIETIOYEH,
u3ydyeHne B3aumonencTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHUCTOTHI,
KUCJIOT C METaJJlaMH, pPEaKkUuid HEeUTpaau3alyy, IOJyYECHUE HEPACTBOPUMBIX
OCHOBaHHUM, BBITECHEHHE OJHOTO MeTajijla JIPYTMM M3 PacTBOpa COJIM, PEIICHHE
AKCIIEPUMEHTANBHBIX 33/lad 1o TeMe «BaxkHelue Kiaacchl HEOPraHMYeCKUX
COCOUHECHUI.

IHepuoguuecknt 3axkoH u Ilepuoamueckass cucrema XUMHYECKHX
yiemenToB JI. WU. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OxuCcANTEeILHO-BOCCTAHOBHUTEILHbIE PeAKIMHU



[lepBble MOMBITKH KiIaccU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [lonstue o
rpynmnax CXOAHBIX 3JEMEHTOB (ILIEJOYHbIE M IIEJIOYHO3EMENBHBIE METAJLIBL,
TaJIOT€HbI, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yloT aM(pOTEepHbIE OKCHIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepronnas u qiuHHONIIEproaHas Gopmer [leproamaeckoit
cucteMbl xumuyeckux anemeHtoB /. M. Menneneesa. Ilepuonsl u rpyImimsl.
@U3NYECKHI CMBICI MMOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYMIIbI AJIEMEHTA.

Crpoenune atromoB. CocTtaB aToMHBIX saep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000J0YEeK aTOMOB MepBbiXx 20 XMMHYECKHUX  DJIEMEHTOB
[lepnonnueckont cucremsl [[. M. MenneneeBa. XapakTepucThKa XUMHUYECKOIO
AJIEMEHTA 10 €ro noJjiokeHuto B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMsI pajnyca aroOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOJAM.

3nauenue [leprognueckoro 3akoHa u lleprognyueckoil CHCTEMBI XMUMUYECKHUX
DIIEMEHTOB Uil pa3BUTUsA Hayku W npaktuku. JI. 1. MenneneeB — yd€Hbld U
IrpaKJaHUH.

Xumuyeckass cBs3b. KoBajneHTHas (HMOisipHass M HEMOJISIpHAsl) CBS3b.
ONEeKTPOOTPULIATEILHOCTD XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouieccrl OKUCTIEHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHue OO0pa3loB BEUIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJACHCTBHE
TMIPOKCUAA LMHKAa C pacTBOpaMu KHCIOT M WIEJIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPHUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUui
(ropeHue, peakuuy pa3aoKeHusl, COeTUHEHNUS ).

Mesicnpeomemmnoie ceéa3u

Peanuzanys MeXNpEeAMETHBIX CBS3€M INPU HM3YYEHUM XHMHHM B 8 KIacce
OCYILIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO--HAYYHBIX
NOHATUH, TaK U MOHATUMN, SBIISIOIIMXCS CUCTEMHBIMU JJIS OTAEJbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO1mMe ecTeCTBEeHHO--HAyYHbIE MMOHSATHUS: HAyYHbIN (DaKT, TUIIOTE3a, TEOpHs,
3aKOH, AaHallu3, CHUHTE3, KiIacCupuKauus, NEpPUOIUYHOCTb, HAOIIONEHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHUE.

®duzrka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJA, AIEKTPUUYECKHUI 3apsij, BELIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHHE BELIeCTBa, ra3, (pU3nMueckue BETUYMHBI, €AMHULIBI
U3MEpEHHUs, KOCMOC, IIaHETHI, 3B€31b1, CoHLIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rupocdepa, MUHEpaIbl, TOPHBIE TTIOPOJIbI, MOJIE3HBIC
MCKOIIa€MbI€, TOILINBO, BOJHBIE PECYPCBHI.



9 KJIACC

BemecTBo U XMMHUYeCKasi peaKUus

[Tepnognueckuit 3akoH. [lepuonnueckas cucrema XUMUYECKUX SJIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX OJJIIEMEHTOB IEPBBIX TPEX TNEPUONOB, Kalus, KalbLUs U HX
COCMHEHUNM B COOTBETCTBUM C IIOJIOKEHHEM 3JIEeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbI XUMUYECKOW CBA3U. THUIBI KPUCTAUIMYECKHX
PELETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT THUMA KPUCTAIIMYECKONW PEIIETKH U
BHJIA XUMHYECKOU CBS3H.

Knaccudukarus 1 HOMEHKIIaTypa HEOPTaHWYECKHX BEIICCTB. XUMHUUYECKHEC
CBOWCTBAa BEIIECTB, OTHOCSIIMXCS K pPa3jIMYHbIM KJIAacCaM HEOPTaHUYECKUX
COCIMHEHUM, TCHETUYECKAs CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaius XuMu4ecKuX peakivii Mo pa3IuyHbIM NMpU3HaKaM (110 YUCTy
U COCTaBy Yy4YacTBYIOUIMX B PEaKIMU BEHIECTB, IO TEIIOBOMY 3(]dekrty, Mo
W3MEHEHUIO CTENEHEH OKUCIICHHMS XUMHYECKHX AJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajau3aropa). JK30- U SHIOTEPMHUUYECKHUE PEaKINH, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckol peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakuusix. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonarue o karammse. [lonstue 0 xumMuyeckoM paBHoBecUU. DAKTOPHI,
BIIASIOIINE HA CKOPOCTh XMMHUYECKOW PEAaKUUU U TIOJIOKEHHUE XUMHYECKOIO
PaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENIBHBIE  PEAKIMH,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOW  PEAKLIHH. CocraBinenue  ypaBHEHUU
OKHUCJIUTEIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMN C  HUCIOJb30BAHUEM  METOJIa
AIICKTPOHHOTO OaJiaHca.

Teopus ANEKTPOIUTUUECKON AUCCOUALUN. DJIEKTPOIUTHI U HEANIEKTPOIUTHI.
Karnonsl, aHnonsl. MexaHu3M JHUCCOIMALIMM BEHIECTB C PAa3JIMYHBIMU BUIAMHU
xuMHuueckon cBsizu. Ctenenp qucconuanuu. CHUIIbHBIE U CJIa0bIe JIEKTPOTUTHI.

Peakiiun noHHOTO 0OMeHa. YCJIOBHSI MPOTEKaHUs PeakIuii HIOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE HWOHHBIE ypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJE B CBET€ TMPENCTAaBICHUNA OO0 DIEKTPOIUTUYECKOU
nuccoruanyu. KauectBeHHbIE peakiiui Ha MOHBI. [loHATHE O rHApOau3e Coeil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKHUX
BEIIECTB — META/VIOB U HEMeTa/uioB (rpaduTa ¥ amMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pPEaKIuu
OT BO3JCHUCTBUS pPa3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE JIICKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, MpolEecca AUCCOLUUAIMUA KHCJIOT, WIEJI0UYe U Ccoyei
(BOBMOXKHO ~ HCHOJIb30BAaHUE BHUJIEO  MaTEpUajoB), MPOBEJCHHUE  OIIBITOB,



WUTIOCTPUPYIONIUX ~ TPHW3HAKK  MPOTEKaHWs]  peakiuid HOHHOTO  oOMeHa
(oOpa3oBanme ocaaka, BbIJEIEHHWE Ta3a, OOpa30BaHHWE BOJBI), OTBITOB,
WUIIOCTPUPYIOIIUX  HPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEeaKUuil
(ropeHue, peakluu pasiIOKEHHUs, COCAMHEHUs), pACllO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C [OMOMIbIO KAYECTBEHHBIX pPEAKIM HAa HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanbl u UX coelMHEHUS

OOmast xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOEHUSI AaTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue W (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBA Ha MPHUMEPE  XJopa
(B3aMMOAEICTBUE C METaUIaMH, HEMeTajUlaMH, IejgodyaMu). XJIOPOBOAOPO.
ConsiHast KUCIOTa, XMMUYECKHE CBOMCTBA, MOJyYEHHE, NpUMEHeHue. JlelicTBue
XJIOpa M XJOpPOBOAOPOJa HAa OpPraHW3M 4YeloBeKa. BaxkHeWliine XJIOopuabl U HX
HAaXOXKJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHusa. CTtpoeHwe U (U3MYECKHUE CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOJA U Cepbl. AINTIOTPONHBIE MOU(DHUKAIIMU KUCIOPOJA
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOAOPOA, CTPOCHUE, (PUUUECKUE U
XUMHYECKUe cBoMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHIIOB.
Cepnas kwuciora, (Quanueckue ¢ XHUMHYECKHE CBOMCTBa (0oOmme Kak
NPENCTaBUTENs Kjacca KHCIOT W cneuupuueckue). XUMUYECKHE pEeaKIuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MOMY4YEHHsSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COMM CEpHOM KUCIIOThI, KAUECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxaeHue cepbl u €€ COeIUHEHUW B MpUpofe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpenbl COEIUHEHUSIMH cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHHE BO3/lyXa U BOIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHBIE CTEIEHU OKUCIEHHUs. A30T, paCpOCTpPaHEHUE B MPUPOJE,
bu3nueckue U XuMudeckre cBoiicTBa. KpyroBopor a3ora B npupoje. AMMHUAK, €0
bu3nYecKrue U XMMUYECKUE CBOMCTBA, OJly4eHre U npumeHenue. Conu aMMOHUS,
ux (U3NYECKUE U XUMUYECKHE CBOICTBA, NpruMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasg KHUCIOTa, €€ MoiydeHue, (Pu3ndeckrue U XUMHUUYECKUE
cBoiicTBa (OOIIME KaK TMPEACTaBUTENS Kjacca KHUCJIOT W creuududeckue).
Hcnonb3oBaHWe HUTPATOB U COJEH aMMOHHMS B KayeCTBE MHUHEpaJIbHBIX
ynoOpeHuii. XMMHUYECKOe 3arpsi3HEHUE OKpYKarollel cpeibl COEIMHEHUIMH a30Ta
(KUCTIOTHBIE JOXKIU, 3arps3HEHHE BO3dyXa, MOuBbl W BomoéMmoB). docdop,
ajuoTpornHeie Momudukanuu ¢Gocdopa, GuU3NUECKHEe W XUMHUYECKHUE CBOMCTBA.
Okcun docdhopa (V) m dochopHas kucimora, (U3MISCKHE U XHUMHUYCCKHUC
cBoiicTBa, mnonyudeHue. Hcnonb3zoBanue ¢ocdaroB B KauyecTBE MHUHEPAIbHBIX
yI0OpEeHUIA.



OObmas xapakrepuctuka smeMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHs.  YIIEpPOd,  aJUIOTPOIIHBIE
MoauUKallMK, paclHpoCTpaHEHWEe B Mpupoae, ¢GU3NYECKUe U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosoport yriepona B npupoae. OKcuabl yriaepoaa, ux
buznueckue M XUMHUYECKHUE CBOMCTBA, JEHUCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJyYeHUE W TMPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMBI, CBA3aHHBIE C OKCHIAOM
yriepoaa (IV), runoresa ro6anbHOTro MOTETICHUST KIIUMaTa, MapHUKOBBINA 3P (DEKT.
VYronpHas kuciaora W e€ CcoiM, UX (PU3NYECKHE M XUMHUYECKHE CBOWCTBA,
noiyyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHayaabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
ymiepona (MeTaH, 3TaH, dTUJIEH, alleTUJICH, 9TaHOJ, TNIUIIEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJICBOJOPONOB (Yyroib, MPUPOAHBIA Ta3, HEDTH),
OPOAYKTHl MX NepepadoTku (O€H3HMH), MX pOJib B OBITY U IPOMBIILIEHHOCTH.
[ToHsiTHE 0 OMONOTMYECKN BaKHBIX BEIIECTBAaX: XKUPAX, O€IKaxX, yIIEBOAAX — U HX
polM B JKH3HM UeEJOBEKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCITHHECHHM.

KpemHuuii, ero Qusuyeckue W XUMHUYECKHE CBOMCTBA, TMOJNYyYCHHE W
npuMenenue. CoenuHeHuss KpeMmHHsi B mpupone. OOuue mnpeacTaBieHus o0
okcuae kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIIOJb30BaHHUE B
ObITY, B MPOMBIIUICHHOCTH. Ba)KHEHIne CTPOUTENIbHbIE MaTepuaibl: KEpaMHKa,
CTEKJIO, IIEMEHT, OCTOH, *eie300eToH. IIpobmeMbl G€30MacHOTO HCIOIb30BAHMS
CTPOUTEIHHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

H3yueHue oOpa3I0OB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUI-MOHBI U HAONIIOEHUE TTPU3HAKOB
UX TPOTEKaHHWs, OMBITHI, OTpa)karomue (U3MYeckre W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M HX COEAMHEHUH (BO3MOXXHO MCHOJIb30BAHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHWE C o0pa3lnamMu XJOpUAOB (TajJOT€HHUJIOB), O3HAKOMJIEHHUE C
oOpazmamMmu  ceppl M €€  COCNMHEHUSMH  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HAOMIOACHHE Tpollecca OOYIIIMBAaHUS caxapa MOJ JICUCTBHEM
KOHLICHTPUPOBAHHOM CEPHOM  KHCIOTBI, U3yYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, IPOBEICHNE KaueCTBEHHOW peakluu Ha CyibQar-
WOH M HaOMofieHHe Npu3HaKa e€ MPOTEeKaHUs, O3HAKOMIIEHHWE C (PU3NYECKUMU
cBoiicTBaMu a3oTa, (ocdopa M uX coeAUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpPUAIIOB), 00pasiaMu a30THBIX U (HOCPOPHBIX yAOOpPEHUH, MOTyUYEHUE,
coOuMpaHue, pacro3HaBaHWE ¢ U3YyYCHHE CBOWCTB aMMHaKa, TMPOBEIACHHE
Ka4eCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U QocaT-uoH U HU3yUYEHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aUMOJECUCTBUE KOHLICHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEBIO
(BO3MOXKHO UCIIOJIb30BAHKE BHJIEOMATEpHUaJIOB), U3yYECHUE Mozenen



KPUCTAJUTMYECKUX pemeETOK anmasza, rpadura, ¢QymuiepeHa, O3HAKOMIICHHE C
MIPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHUBOTra3a, MOJydeHUEe, COOMpAHUE, PACMO3HABAHUE U U3YUYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE KAauYE€CTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YYECHHE IMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHUE C
MPOAYKIHUEN CUIIMKATHOM TMPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teme «BakHenIe HeMeTauIbl U UX COSIUHEHUSD).

MeTausbl M X COeIMHEHUS

OO01mast xapakTepuCTUKa XUMUUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBaHUU
ux nonoxeHuss B llepuonuueckor cucreme xumuueckux dneMeHTtoB . U.
MenneneeBa u ctpoeHusi atroMoB. CTpoeHrue MeTaioB. MeTaminueckasi CBsi3b U
METAJUTMYECKass  KPUCTAJIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUH  pAall
HanpspkeHuit MetaisioB. dusnveckue U XUMMUYECKUE CBOMCTBA MeTasuioB. O01ue
CHOCOOBI TMONy4YeHUs: MeTaioB. [loHsATHE O KOpPpO3MM METaIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY ¥ POMBIIIJIEHHOCTH.

[Ilenounsie MeTambl: monoxxkeHue B llepmonnyeckor CHCTEME XMMUYECKHX
anemeHToB JI. M. MenneneeBa, CTpOEHHE HMX aTOMOB, HaxXOXJICHUE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUibl U
TUJIPOKCHABI HATpusi W Kanus. [IpuMeHeHue IIeNOYHBIX METalIOB HU  MX
COCIMHEHNH.

[IlenoyHo3eMenbHbIE METaUIbl MarHud Y KajJbLUH: IIOJOXKEHUE B
[Tepuognueckor cucreme xumuueckux semMeHToB . . MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJAEHUE B Npupoae. PU3nyeckne 1 XUMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueliue coenuHEHUs Kaiblusg (OKCHJA, TUIPOKCUI, COJIH).
XKéctkocTh BOIBI M CIOCOOBI €€ yCTpaHEHUS!.

AsroMuHUN: TIosiokeHue B llepuoanueckoii cucTeMe XUMUYECKHUX 3JIEMEHTOB
. U. MenneneeBa, cTpoeHME aroma, HaxoxJIeHue B mnpupone. dusznueckue u
XUMHUUYECKUE CBOMCTBA amOMUHUS. AMDOTEpHBIE CBONCTBA OKCHAA M THAPOKCH]IA
AJTFOMUHUSL.

Keneso: monoxenue B [leprnonnueckoil cUCTEME XUMUYECKUX AIEMEHTOB /1.
N. Menneneesa, cTpoeHue aroMa, HaxoxzaceHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA Kene3a. OKcubl, THAPOKCU LI 1 conu kene3a (I1) u xenesza
(III), ux coctas, CBOMCTBA U MOITYUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opas3laMu METaUIOB M CIUIABOB, WX (DU3UICCKUMHU
CBOMCTBAMHM, HW3Y4YEHHUE  pE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJIbIIUSl U HAaTpusi C BOJAOM (BO3MOXKHO HCIOJb30BAaHUE BHUACOMATEPHUAJIOB),
HCCJIEOBAHUE CBOMCTB KECTKOM BOJbI, MPOLECCA TOPECHUA KEJIE3a B KUCIOPOAE
(BOBMOXKHO ~ HCHOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS



Ka4eCTBEHHBIX PEaKLMi HAa MOHBI: MarHus, KaJbLMs, aJIFOMHHHS, LIMHKA, KEJe3a
(IT) u xenesza (III), mequ (1), HaOnromEeHre M ONMMUCAHKE MPOIIECCOB OKPAITUBAHUS
IUIJAMEHU HWOHAMHW HaTpHsl, Kanusg U KaublUsd (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), HCCIIeOBaHNE aM(OTEPHBIX CBOMCTB T'MIPOKCH]IA ATFOMUHUS
U TUAPOKCUJIA IIMHKA, pEUICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «Bakueume
METaJUIbl U UX COCAUHEHUS.

XuMUA ¥ OKpPYKAIOLIafA cpeaa

BemectBa 1 Mmarepuanbsl B NMOBCEAHEBHOM »KM3HM 4YesoBeka. be3zomacHoe
UCIIOJIb30BAHKUE BEIIECTB M XMMUYECKUX peakuuil B ObiTy. IlepBas momoipb mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpYKAroUleil cpelpl (MpeaesibHasl IO0ImyCTUMast
KOHIIEHTpauus BemecTs, aaiee — [1J1K). Pons XxumMun B pemieHun 3KOJOTHYECKHUX
poOseM.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3lioB MaTepHaloB (CTEKIJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepHAJIbI).

Mescnpeomemnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€H IMPU M3yYEHUUM XUMUU B 9 Kiacce
OCYIIECTBIIIETCS 4Y€pe3 MHCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
MOHSATUM, TaK U TOHSATUHU, SABJISIIOIIUXCS CUCTEMHBIMU JJISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4yHBIM (DaKT, TMIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, KIacCU(PHUKAIUs, TMEePUOAUYHOCTb, HaOINIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOAEINb, SBICHUE, NapHUKOBBIN
s exT, TEXHOJIOTHS, MaTePUAIIbI.

®duzuka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJa, B3JEKTPUUECKUN 3apsii, MPOBOIHHKH,
NOJYTIPOBOAHUKH, JAUSJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperarHoe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, pACTBOPUMOCTb, KPUCTAITNYECKAS
peméTka, CIUIaBbl, (PU3MUECKUE BEIUYMHBI, €IUHULIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: dotocunres, npixanuwe, O6mocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yA0OpeHUs, MUKPO3JIEMEHTbI, MAKpOJIEMEHTBI, TUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TTIOPOJIbI, MOJIE3HBIC
MCKOTIaeMbl€, TOIIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIN4HOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTPAMMbI OCHOBHOTO  OOIIETO
0o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOY4YeHHs] XUMHH B €IMHCTBE Y4eOHOH H
BOCMUTATEBHOUN JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COILIMOKYJIETYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, IPUHSATBIMA B
oOlIecTBe MpaBWJIaMd M HOPMaMHU IMOBEACHUS U CIIOCOOCTBYIOT Mpoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COMMATA3AITUN 00YUJAOIIAXCSI.

JIuyHOCTHBIE  pE3yJabTaThl  OTPAXalT  TOTOBHOCTh  OOy4YaroOlIUXCs
PYKOBOJCTBOBATbCSI CUCTEMOW TO3WTHUBHBIX I[IEHHOCTHBIX OpHUEHTAlMHd W
pacIIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY
U HAydYHOMY HACJEAWIO0, MOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAyKHM B KU3HU
COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BIaJETh JOCTOBEPHON MH(MOpMaIeit o
MEPEAOBBIX JOCTMKEHUSIX U OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOTO BOCITATAHUSI:

MPEACTABICHUS O COIMAJbHBIX HOpPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTHMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEIOBATENLCKOM, TBOPUECKOM M JIPYrUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOM NESITEIBbHOCTU MpH
BBITIOJITHEHUU Y4YEOHBIX, IIO3HABATEJIHBIX 3aJ1a4, BBINOJHEHUM XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCE OTOM Yy4eOHOW eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEICHHUE W TIOCTYNKH CBOMX TOBapUUIEH C TMO3HIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMUSI TTOCIIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOM pEakivH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH M COCTAaBIISIONIUE
OCHOBY JIJIsi TIOHMUMAaHUSI CYIIHOCTH HAy4YHON KapTHUHBI MUpa, NPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTUS TPUPOIbI, B3aMMOCBS3IX YEJOBEKa C
MIPUPOAHOMN CPEAOI, O POIU XMMHH B MMO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBIC Il OOBSICHEHMs] HAONIOMAeMbIX IPOIIECCOB W SBJICHUH,
MO3HABATENbHOM, MHGOPMAIMOHHON W YHUTATEIBCKOW KYJIBTYpPHI, B TOM 4YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4YeOHBIMM TEKCTaMH, CIPaBOYHOMU
JUTEPATypOl, TOCTYNMHBIMA TEXHUYECKUMHU CpeACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

WHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATENILHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOoOOpa3oBaHUI0, TPOCKTHOM M HCCIEI0BATEIHCKOM
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTU W YPOBHSI OOyUEHHS B
JTaJIbHEHIIeM;



4) popmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
30pPOBBI0, YCTAaHOBKHM Ha 3J0POBBIA 00pa3 JKW3HHU, OCO3HAHWE IOCICACTBUU M
HEMPUATUE BPEIHBIX MPUBBIYEK (YMOTPEOICHHS aJIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOJUMOCTH COONIONCHUSI TpaBWJI OE30MacHOCTH TMpU  OOpalleHUuu C
XUMHUYECKUMU BELIECTBAMU B OBITY U PEAJIbHOW KU3HU;

5) TpynoBOro BoCIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3YyUEHHUIO MPoQeccuil U Tpyla pa3inuyHOTO poja,
YBaXEHHUE K TPYAY M pe3ylbraraM TPYAOBOM AEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIAMETHbIX 3HAaHUU MO XHMHH, OCO3HAHHBIA BBHIOOD
WHJIMBUAYAJIbHOW TPACKTOPUHU MPOJOJKEHHS] 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENIHON MPO(EeCCHOHAIBHOMN IeATeTbHOCTH U Pa3BUTHsI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb JIalITUPOBATHCS B MPO(ECCHOHAIILHOM CpeJIe;

6) 3K0JIOrHYeCKOTr0 BOCIIMTAHMS

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBaHMS, IOHUMAaHUE IEHHOCTH 37I0POBOIO U
Oe3omacHOro 00pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MUecKOMy U TICUXHMYECKOMY 3/I0POBbIO, OCO3HAHWE IIEHHOCTU COOIIONECHUS
npaBuWJl 0€30MACHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHMS, MOTy4YaeMble NMPU U3YYCHUH XUMUHU, IS
pELICHUs 3a/a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOAHOM CPEAOU, IS IMOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS [OOAIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJeM U TMyTeHd WX PEIICHHs] MOCPEICTBOM METOAOB XHUMHH,
HKOJIOTUYECKOTO MBIILICHHS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTHUBHOW U COLIMAJIBHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpenMETHBIX pE3yJbTaTOB BBIJACISIOT 3HAYUMBbIC IS
dhopMupoBaHUs MUPOBO33PEHHUSI OOIIIEHAYYHbIC TOHATHS (3aKOH, TEOPHUsI, TPUHITUII,
runore3a, ¢akT, CUCTeMa, TPOIECC, OKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEeIMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 3TUX NPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O IIEIOCTHOM
Hay4yHOW KapTHHE MHUpA, U YHUBEpCaIbHbIC YueOHbIE ACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PErYISTUBHBIE), KOTOpble oOecneunBaoT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHMUPOBAHUIO W OCYIICCTBICHHUIO y4eOHOM
JEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBeEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

basoBble Jjoruueckue AeiicTBUS:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHUYECKHX MOHSATUN (BBIACISATh UX XapaKTEpPHbIE



MPU3HAKHN, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMH TOHSTHSMHU), WCTOIH30BaTh
TIOHATHUS JIJI1 OOBSICHEHUS OTACIBHBIX (PAKTOB M SBJICHUM, BRIOWPATh OCHOBAHUS U
KpUTEPUH ISl KiIacCU(PUKAIMA XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
yCTaHABIMBaTh MPHUYUHHO-CJICIICTBEHHBIC CBSI3W MEXKAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXACHUS (MHIYKTHBHBIC, JCTyKTHBHBIC, [0 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKITFOUCHUS;

YyMEHUE TPUMEHATh B TIPOILECCe IMMO3HAHWS TOHATUS (TMPEAMETHBIC U
METanpeAMETHBIE ), CAMBOJIMYECKIE (3HAKOBBIC) MOJICIH, UCTIONb3yeMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XHMHH MOJCTbHBIC TPEICTABICHUS —
XAMHUYECKHA 3HAK (CHMBOJI JJIEMEHTa), XUMHU4YECKas ¢GopMyina W ypaBHEHHUE
XUMUYECKOW PEaKIUU — MPHU PEIICHUH YYeOHO-TTO3HABATEIbHBIX 3a/1a4, C YUIETOM
TUX MOJNETBHBIX TPECTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIIICCTBEHHBIE
MPU3HAKU U3YYaEMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBS3M U
MIPOTUBOPEUHS B U3yUaEMBIX ITPOIIECCaxX U SBICHUSX.

ba3oBble ucciieqoBareIbckue 1eiicCTBUS:

YMEHHUE HWCIIOIh30BaTh IMOCTABICHHBIC BOMPOCH B KA4eCTBE HHCTPYMEHTA
MO3HAHHUS, & TAK)KE B KAY€CTBE OCHOBBI 7151 (POPMUPOBAHUS TUIIOTE3HI IO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKIICHU;

MPUOOPETEHUE OIbITa IO ITUTAHHUPOBAHWIO, OPTaHWU3ANMH W IPOBEICHUIO
YYEHUYECKUX OKCIEPHUMEHTOB, yMEHHME HaOIIomaTh 3a XOIOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €r0 Pe3yabTar, popMyIupoBaTh 0000IICHUS U
BBIBOJIBI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIATh OTYET
O MpoJieIaHHON padoTe.

Pab6ora ¢ undgopmanueii:

YMEHUE BHIOWpATh, aHAJIM3UPOBATH W HMHTEPIPETHPOBATH WHOOPMAIIHIO
pa3IUYHBIX BUJOB U (POPM TpelCcTaBiIeHNUs, MOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMyJIIpHAs ~ JIMTepaTypa XUMHUYECKOTO CONEP)KAHMs, CIPaBOYHBIC
nocobusi, pecypcbl MHTEpHeTa), KPUTHYECKH OIICHWUBATh TMPOTUBOPCUMBYIO M
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE TPUMEHATh Pa3IMYHBIC METOABI W 3alpOChl TPHU TOUCKE U OTOOpE
uHOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMUMBIX [JIS1 BBIMOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3aJ1ad OMPEAEIEHHOTO TUTIA, MPUOOPETEHHE OTbITA B
o0nacTl  WCIONB30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIBTYPOH aKTUBHOTO HCITOJI30BaHUS PA3JIMYHBIX TIOMCKOBBIX CHUCTEM,
CaMOCTOATEIILHO BBIOMPATh ONTUMANIBHYIO (popMy TpeacTaBieHust nHGopMaIuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJlaud  HECJIOKHBIMUA CXeMaMH, JuarpaMmMaMu,
apyrumu hopMaMu rpapuKu U UX KOMOMHAITUSIMU;

YMEHHE WCIONB30BaTh W aHAJIM3UpOBaTh B TMpolecce y4eOHOW u
HCCIICIOBATEIBCKON JEATEILHOCTH MH(OPMAIMIO O BIMSHUM TPOMBIILICHHOCTH,



CEJIBCKOTO XO35IMCTBA M TPAHCIIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH IPUPOIHON
Cpenbl.

KomMMyHMKAaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS:

yMEHHUsI 3ajJlaBaTh BONPOCHI (B XoAe aAuaigora U (WJIH) JIHUCKYCCHH) TIO
CyliecTBy  oOcCykmaemMol  Tembl, (QOpMYIMpOBaTH  CBOM  MPEIOKECHHUS
OTHOCHUTEJILHO BBITIOJHEHUS MTPEJIOKEHHOM 3a1a4H;

YMEHUSI  NPEACTABIATH  IOJIYYEHHBIE  PE3yJIbTaThl  MTO3HABATEIBHOMN
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; Jelarb IPE3CHTALUIO
pE3yJIbTATOB BBIMOJIHEHHUSI XMMHUUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OIbITa,
71ab0opaTopHO pabOThI 1O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MTPOCKTA);

yMEHUSI y4eOHOTO COTPYyJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIBHOM M MCCJIEAOBAaTEIIbCKOM  NIESITEIbHOCTA  NPU  PEUICHUH
BO3ZHMKAIONIUX MPOOJEM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB U COITIAaCOBAHUS
no3unui (00CyXkaeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHAIIHS
COBMECTHBIX [JECHCTBUM, ONPENCIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe yHUBepcaJIbHbIE y4YeOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BRIOUpaTh Hanbosee 3(pPeKkTuBHbIE CIOCOOBI peleHus: y4eOHbIX U
MMO3HABATEJIBHBIX 337]a4, CAMOCTOSITENIBHO COCTAaBIISITh WM KOPPEKTHUPOBATH
MPEMJIOKEHHBI aNTOPUTM JEWCTBUM TMpPU BBINOJHEHUH 33JaHU C y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IOJIYyYCHHOIO pE3yJIbTAaTa 3asBICHHOW LIEJIH, YMEHUE
MCMOJIb30BaTh U aHAIIM3UPOBATHh KOHTEKCTHI, MPEJIaracMble B YCIOBUM 33 IaHUM.

HNPEIMETHBIE PE3VYJIBTATHI

B cocraBe mnpeaMETHBIX PE3yAbTATOB IO OCBOCHUIO 0053aTEeIHLHOTO
COJIEp’KaHMsI, YCTAHOBJICHHOTO JaHHOUW denepanbHOl pabodeil MmporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYarOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBul, cnenuduueckue sl NpeAMeTHOM oOmactu  «XUMHUS», BUBI
JNESITEIbHOCTH 1O  TMOJYYEHHK) HOBOTO  3HAaHWS, €ro  HHTEPHpPETALNH,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIHSIX.

K xoHniry oOyueHust B 8 kijiacce nmpeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTD Y OOYUAIOITUXCS YMEHUM:

*  pacKpbIBaThb CMBICII OCHOBHBIX XMMHMUYECKUX TOHATHI: aToM, MOJIEKYJA,
XUMHYECKAM IEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHASI U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JIsl XUMUUYECKOTO AJIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMUYECKasi peakiusi, KiIacCU(pUKAIMsa peakIuil: peaxkiuu



COCJIMHEHHUS, PEAKUHUH PA3JOKEHUs, PEAKUUU 3aMEIIEHUs, pPEeaKUuu
oOMeHa, 9K30- U SHAOTEPMUYECKUE PEaKINH, TETIOBON APPEKT peakiuH,
AJIpO aToMa, 3JEKTPOHHBIN CJIOW aroma, aTOMHasi OpOUTalb, paInyC aToMa,
XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, WOH, KaTWOH, AaHWOH, pPAacTBOpP, MaccoBas [IOJi1 BeIIECTBa
(IpolieHTHAs! KOHIIEHTpAIIUsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSITH ATH MOHATHSI IPY OMUCAHUU BEUIECTB U UX MPEBpaALICHUMN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY [JiIi COCTaBJICHHS (opmyin
BEIIECTB U YPABHEHUN XUMHUUECKUX PEAKIUH;

ONPEAENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTETICHb  OKHCJCHHMSI  JJEMEHTOB B  OMHApPHBIX  COCIUHECHMSIX,
IPUHAJIEKHOCTh BEUIECTB K OIPENEIEHHOMY KJIACCy COCOUHEHUH IO
dbopMynaM, BHJ XUMUYECKOM CBs3U (KOBAJICHTHAasT M HOHHAsA) B
HEOPTaHUYECKUX COCTUHECHUSIX;

packpeiBath cmbicn llepuogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOIUMYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX BJIEMEHTOB OT UX mosiokeHus B llepuoguueckoit cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaipo;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuogndeckoit
CUCTEMBbl XHMHMUYECKHUX DJEMEHTOB: pa3jiuyarTh IMOHATUSA «IJIaBHas
nonarpynmna (A-rpynmna)» u «mnobounas noarpymma (b-rpymnmna)», maneie u
OoNblIME MEPHOAbI, COOTHOCUTH OOO3HAYEHMs, KOTOpbIE MMEIOTCA B
tabnuie «llepuogmueckas cucrema xumuueckux dsmemenToB J[. U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sjpa, oOlIee YUCIIO IEKTPOHOB
U paCTpeeICHHE UX TI0 SJICKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XMMUYECKHUE DJIEMEHThI, HEOPIraHUYECKUE BEILECTBa,
XUMHUYECKHE peaKluHu (10 YHMCIy M COCTAaBy YYacTBYIOLUIUX B pEaKIUU
BEILIECTB, MO TEII0BOMY A PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIAsi ONMUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPABHEHHUM COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTHM TMPOTEKAHHS XUMHUYECKUX MPEBpAlICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XMMHUYECKOTO »JJIEMEHTa N0 (opmyrne CcoenuHEeHHs,
MacCOBYIO JIOJIF0 BELIECTBA B pacTBOpE, IPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMUYECKOW PEAKIUU;



MPUMEHSTh OCHOBHBIC OTEpAIlH MBICTUTEILHON JSSTEIPHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000OIIeHNEe, CUCTEMATH3aInI0, KIACCH(PUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€H — 1T M3YUYEHHUS CBOMCTB
BEUIECTB M XMMHYECKHUX pPEaKlUid, €CTEeCTBEHHO-HAyYHbICE METOJIbI
NO3HAaHUA — HAOJIONEHWE, W3MEpPEHHEe, MOJCIUPOBAHUE, IKCIEPUMEHT
(peaybHBIN U MBICIICHHBIN ),

CIEAOBaTh  NpaBWIAM  TMOJIb30BAHUSA  XUMHYECKOM  TOCYIOM  H
nabopaTopHbiM 00OpYIOBaHHMEM, a TakkKe IMpaBuiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH [0 BBIOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB MO TMOJYYEHUI0O W COOMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAA W KHUCIOPOAA), HPUTOTOBICHUIO
pPacTBOPOB C OMNPEACTEHHON MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBAaTh W TMPOBOJAUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTIOMOIIBI0 MHIUKATOPOB
(;makmyc, heHondTaenH, METUIIOPAHK U JIPYTHUE).

K xoHily 0OyueHus B 9 kjiacce npeIMeTHbIE PE3yJAbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUM:

pacKpbIBaTb CMBIC]I OCHOBHBIX XHUMHYECKUX MOHATHUM: XUMHYECKUU
QJIEMEHT, aTOM, MOJIEKYyJla, HOH, KAarTuOH, aHUOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEIIEHBb
OKHCIICHUSI, XUMUYECKasl peaKius, XUMUUECKas CBA3b, TEIUIOBOU 3 deKT
peakiuu, MOJIb, MOJSPHBIA  00BEM,  PacTBOpP,  AIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, AJIEKTPOJUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karajau3arop, XUMHUYECKOE paBHOBECHE, oOOparumble U
HEOOpaTUMBbIE pPEaKUUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJIEHUE,
ajoTponus, ampOTepHOCTh, XUMHUUYECKasi CBs3b (KOBaJIGHTHAs, MOHHAs,
METAJUIMYECKasl), KPHUCTAJUIMUECKasi pEIIETKA, KOPPO3HUsl METAIUIOB,
CIUIAaBBI, CKOPOCTb XUMHYECKOM pEaKUuW, MPEAeiabHO JOIyCTUMas
xoHueHTpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHWYECKHX TIOHATHUU U
IIPUMEHSATH T MTOHATHUS IPU ONIMCAHUU BEIIECTB U UX IIPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJMKY [Jii COCTaBJICHHS (hopmyin
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUN;

ONPEAENATh BAJJIEHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKHX JIEMEHTOB B
COCAVMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTIpeICIEHHOMY KJIACCy COEMUHEHUW 1o (opMmyrnaMm, BHUJ XHUMHYECKOU
CBsA3U (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsij MOHA MO0 XUMHUYECKoW (hopmyle, XapakTrep Cpeibl B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAMHEHUH, TUM KPUCTAJIIUYECKON
PELIETKA KOHKPETHOTO BEILECTBA;



packpeiBath cmbicn llepuogmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OINKCHhIBATH U XapaKTEPU30BaTh
Tabnuunyo (opmy llepromnyeckoit CUCTEMbl XMMHYECKHUX DJIEMEHTOB:
paznuyarh TMOHATUS «IVIaBHasg mnoarpymnmna (A-rpynma)» U «moOouyHas
noarpynna (b-rpynma)», Mansie W OoNbllIM€ MEPUOJbI, COOTHOCHUTH
00O3HAYEHUS, KOTOpbIE MMEIOTCS B TMEPUOJUYECKOM Tabnuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUSI  aTOMOB  XHMMHYECKHX
AIIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO 3JIEKTPOHOB H
pacmpenefieHue WX [0 JJIEKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 2JIEMEHTOB M MX COCIUHEHHUH B
npezaenax MajblX MEPUOJIOB U MIABHBIX MOATPYIIT C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(DUIIMPOBATHh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIEeCTBa,
XUMHUYECKHUE peakiuu (M0 YMUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIHMU
BEILIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTENEHEW OKHUCICHUS
XHMHYECKHX JIEMECHTOB);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME M CHEHUPUYECKHE XUMUUYECKHUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEHIECTB, MOJATBEPKIAAsA OINHUCAHUE
npUMEpaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIINM;

COCTaBJSTh YpPAaBHEHUS AJIEKTPOJIMTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
1IEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS pEaKIIMiI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlHi, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE
TeHETUYECKOM CBA3U MEXK/y BELIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKUuid;
MIPOTHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAaHMUSI XUMHUYECKUX TMPEBpAIICHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO [IOJIF0 XMUMHUYECKOTO JJIEMEHTa 1o (opmyrne COenuHEHHs,
MacCoOBYHO JIOJIF0 BELIECTBA B pacTBOpPE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOU PEaKIINH;

coOIoaTh MpaBuiia MOJIb30BAHUS XUMUYECKOW MOCYI0M U J1ab0paTopHbIM
o0opylnoBaHHEM, a TakXkKe TMpaBujia oOOpalleHuss ¢ BeleCTBAaMU B
COOTBETCTBHHM C WHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIa0OPAaTOPHBIX
XUMUYECKHX OIBITOB TIO0 TIONYYCHHI0 W COOMPAHHUIO Ta3000pa3HBIX
BELIECTB (AMMHMAKA U YITIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH,  TMOJATBEPXKIAIOIINE  KAYEeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PacClO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMU/I-,
uonua-, kapoonar-, (ocdar-, cuwnmmkar-, cynbdar-, TUIPOKCHUI-UOHBI,



KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKHUX BEIECTB;

+ TMPUMEHATH OCHOBHBIE OTIEPAIMHA MBICIUTECIIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHWEe, CHUCTEMAaTH3AINI0, BHISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€ — JIJIi M3yYEHHUs CBOWCTB BEIECTB H
XUMUYECKHX pEeaKIMii, €CTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOIIOZICHUE, M3MEPEHHE, MOJEINUPOBAaHNE, SKCTICPUMEHT (PCaIbHBIA |
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne  HamMenopamme Kosm4yecTBO 4acoB JJIeKTPOHHbIE
(undposbie)
n/  Pas’iesioB H TeM Bcer Koutpoabubl IIpakTuyeckn
o0pa3oBare/jibHbIE
n  NporpamMmbl 0 e padoThbI e padoThl
pecypchl
Pazgea 1. [lepBoHavyajibHble XUMUYECKUE TOHATHS
XuMusi — BaKHad
00acTh
bubmoreka [IOK
€CTEeCTBO3HAHUS U
1.1 N 5 0 2 https://m.edsoo.ru/7f4183
MIPAKTHYECKOM 7¢
JeSATETbHOCTH —
YeJIoBeKa
BemectBa n but6moreka [IOK
1.2  xumuyeckue 15 1 0 https://m.edsoo.ru/7f4183
peakiun ic
Hroro no pazgeny 20
Pasnes 2. BaskHeiilune npeacTaBuTe I HCOPraHUYECKUX BellecTB
Bosnayx.
bubmuoreka [IOK
Kucnopon.
2.1 6 0 0 https://m.edsoo.ru/7f4183
[TonsTue 06 7
OKCHIAX o
Bonopoa.Ilonsitue bubnuoreka [IOK
2.2 | 0 KHCIIOTax U 8 0 1 https://m.edsoo.ru/7f4183
COJIAX ic
Bopna. PactBopsl. bubmuoreka [{OK
2.3  llonsarue 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUAIX 7c
OCHOBHBIE KJIACCHI bubmmoreka [IOK
2.4  HeOpraHWYeCKHX 11 1 1 https://m.edsoo.ru/7f4183
COETMHEHUN 7c
Hroro o pazaemy 30



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

Pasnen 3. [lepuoguvecknii 3axoH u Ilepnoguyeckasi cucteMa XUMHYECKHX 3J1eMeHTOB /1.
N. MenneneeBa. Ctpoenne aToMoB. XUMHYeCKasi CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIE PeaKIIUN

Ilepuognueckuit
3aKOH U
[Tepuoanueckas
bubaunoreka [IOK
cucrema
3.1 7 0 0 https://m.edsoo.ru/7f4183
XUMHYECKUX 7¢
snemenToB /1. W. —
Menene-eBa.
Crpoenue aroma
XuMuyeckas
CBSI3b. bubmuoreka [IOK
3.2 OxuciauTenbHo- 8 1 0 https://m.edsoo.ru/7f4183
BOCCTaHOBHUTEIIbH ic
bI€ PEAKIIUU
bubmuoreka [IOK
Wroro no pazgeny 15 https://m.edsoo.ru/7f4183
7c
bubmoreka [IOK
PesepBHOE Bpems 3 https://m.edso00.ru/7f4183
7c
OBIIEE
KOJIMYECTBO
68 4 5
YACOB I1O
[TPOTPAMME
9 KUIACC
Ne  HauMeHoBamme KosuvecTBo yacoB DJIeKTPOHHbIE
(uudpossbie)
n/  PpasaeoB H TeM Bcer Koutpoabnbl  IIpakTuyecku
o0pa3oBarejibHbIE
n  NporpamMmsbl 0 e padoThbI ¢ padoTnbI
pecypcsl
Paznes 1. BemecTBO M1 XMMHUYeCKHe peaKkul
[ToBTOpEeHue n
yriyoneHue bubmuoreka LIOK
1.1  3HaHWI1 OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a6
pasznenoB Kypca 8 36
KJacca
OcHOBHBIE
3aKOHOMEPHOCTHU bubmorexa [JOK
1.2 4 0 0 https://m.edsoo.ru/7f41a6
XUMHYECKHX 36
peakiuin o
13 DJNEKTPONUTHYECKA 8 1 1 bubnuorexa HOK

A Jucconmuanus.

https://m.edsoo.ru/7f41a6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKHUE
peakuuu B
pacTBopax

Hroro no paszneny

Paszgen 2. HeMeTaaabl M UX COeAUHEHU ST

17

Oo6mas
XapaKTepUCTHKA bubmmoreka [IOK

2.1  XUMHYECKUX 4 https://m.edsoo.ru/7f41a6
snementoB VIIA- 36
rpynibl. [anoreHs
Oo6mas
XapaKTepPUCTHKA
— bu6mmoreka [IOK

2.2 6 https://m.edsoo.ru/7f41a6
3nemMeHToB VIA- 36
rpynisbl. Cepa u eé T
COCTMHCHHS
O6mmas
XapaKTEPUCTHKA
XAMUYCCKUX bu6mmoreka [JOK

2.3  snemeHtoB VA- 7 https://m.edsoo.ru/7f41a6
rpymnmsl. A3or, 36
docdop u ux
COCTMHCHHS
O6mmas
XapaKTepUCTUKA
XUMHYECKHUX bu6mmoreka [JOK

24  »onementoB IVA- 8 https://m.edsoo.ru/7f41a6
rpynmsl. Yriepon u 36
KPEMHHI U UX
COCIMHECHHMS

Wroro mo pazaemy 25

Pasgen 3. MeTaJiIbl M UX COCAUHECHUSA

OO0mre cBoicTBa bubmorexa HOK

3.1 R 4 https://m.edsoo.ru/7f41a6
METaJIJIOB

36

Baxneiimme bubmoreka [IOK

3.2  MeTayIbl ¥ uX 16 https://m.edso00.ru/7f41a6
COCOUHCHUS 36

Hroro mo pazaemy 20

Paznea 4. Xumus u oKpyxawias cpeaa

4.1

BemectBa u
MaTepuabl B
’KHU3HU YeI0BeKa

3

bu6moreka [IOK
https://m.edsoo.ru/7f41a6
36



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
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Hroro no pazneny

bu6mmoreka IIOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
YACOB IIO 08 4 !
[TPOTPAMME
IHOYPOUYHOE IINTAHUPOBAHHUE
8 KUIIACC
N2 Koun4yecTBo yacos DJIEKTPOHHbIE
Kontpoas IIpakTuuec fara uudgpoBbie
Tema ypoka Bce U3y4eH
n/ HbIE KHne o0pa3oBare/ibHbIE
n ro padoThI padoThI o pecypchl
[Ipenmer xumun.
N — bubauoreka IIOK
1 0 0 04.09  https://m.edsoo.ru/ff0
KU3HH YEIIOBEKA. d210¢
Tena u BeniecTa
[TonsiTre o Meronax bubmorexa HOK
1 0 0 06.09 https://m.edsoo.ru/ff0
MO3HAHUS B XUMUU d227e
IIpakTrueckas
pabora N2 1
«IIpaBuna paboThI B bubnuoreka [IOK
naboparopuu u 1 0 1 11.09 https://m.edso0.ru/ff0
IPUEMBI 0OpaIEHHUS d23dc
¢ 1abopaTOpHBIM
000pyI0BaHIEM)
YucTeie BelecTra u bu6mmoreka [JOK
cmecu. CriocoObl 1 0 0 13.09 https://m.edsoo.ru/ff0
pasneneHus cMecei d26ca
IIpakTrueckas
padora N° 2 Bumnorexa [OK
«Paspenenue 1 0 1 18.09 https://m.edsoo.ru/ff0
cMeceil (Ha d28¢8
MIPUMEPE OUUCTKH
MOBapEHHOM COJN)»
bubmoreka IIOK
ATOMBI U MOJIEKYJIBI 1 0 0 20.09 https://m.edsoo.ru/ff0

d2a6c


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHYECKHUE

DJICMEHTHI. 3HAKU bubmuoreka IIOK
7 (CUMBOJIBI) 25.09 https://m.edsoo.ru/ff0
XUMHYECKUX d2be8
AJIIEMEHTOB
bu6mmoreka [IOK
8 Hpoctere n 27.09 https://m.edsoo.ru/ff0
CJIO’)KHBIC BEIIICCTBA d2a6c
AtoMHO- bu6mmoreka [IOK
9 MOJIEKYJISIPHOE 02.10 https://m.edsoo.ru/ff0
y4yEeHHUe d2d50
3aK0H TTOCTOSHCTBA
COCTaBa BEIECTB.
XumMudeckas
bopmyta. bubauorexa IIOK
10 04.10 https://m.edsoo.ru/ff0
BanentHocts
d2eae
aTOMOB
XUMHYECKUX
AIIEMEHTOB
OTtHOCHTEIbHAS
aToMHas Macca. bu6mmoreka [IOK
11  OrtHocurenbHas 09.10 https://m.edsoo.ru/ff0
MOJIEKYISIpHAS d323c
Macca
MaccoBast o
N HMAIHECKOTo bubauoreka IIOK
12 STeMOHTA B 11.10 https://m.edsoo.ru/ff0
d350c
COCTMHCHUH
KomnuectBo bu6moreka [JOK
13 | BemectBa. Mous. 16.10 https://m.edsoo.ru/ff0
Monspnas macca d5230
dusnyeckue u
XUMHYECKHE bu6mmoreka [JOK
14 saBneHwus. 18.10 https://m.edsoo.ru/ff0
XuMuueckas d37fa
peakius
[Ipn3naku n
YCIIOBHS bubmmoteka [IOK
15  nporekaHus 23.10 https://m.edsoo.ru/ff0
XAMUYCCKHX d3al6
peakuui
3aKOH COXpaHEHUs
MacChlI BEIIIECTB. bubmorexa [JOK
16 — 25.10 https://m.edsoo.ru/ff0
d3b88
YpaBHECHHUS
17  Beruucnenus 06.11 bubnmoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

KOJIMYECTBA, MACCHI
BELIECTBA 10
YpaBHEHUAM
XUMHWYCCKUX
peaxkumit

https://m.edsoo.ru/ff0
d5708

18

19

20

21

Knaccudukarus
XAMHYECKHX
peakuuii
(coemuHeHwsl,
pasiioKeHus,
3aMCIICHHUS,
oOMeHa)

M. B. JlomoHOCOB
— YUEHBIii-
SHIIMKJIOIEINCT.
O06o061IEHNE U
CHCTEMaTH3aIus
3HAHHI
KonTponpHas
pabota N21 o Teme
«BemectBa n
XAUMHUYECKHE
PEeaKIN»

Boznyx — cMech
razos. CocraB
Bo3ayxa. Kucnopon
— DJIEMEHT U
MIPOCTOE BEILIECTBO.
O30H

08.11

13.11

15.11

20.11

Bbu6mmoreka IIOK
https://m.edsoo.ru/ff0
d3f34

bubauoreka IIOK
https://m.edsoo.ru/ff0
d40c4

bubmuoreka [IOK
https://m.edsoo.ru/ff0
d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d448e

22

dusznueckue u
XUMHYECKHE
CBOMCTBa
KHCJIOpOJa
(peakuuu
OKHCJICHHS,
ropenue). [lonstue
00 okcuaax

22.11

bu6moreka [JOK
https://m.edsoo.ru/ffO
d4614

23

Crioco06sl
HOJTY4YEHUs
KHCIIOpOJa B
nabopaTopuu u
MIPOMBIIIIIICHHOCTH.
IIpumeneHne
KHCIIOpoJia

27.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d497a

24

TenuoBoit a3pdexr

29.11

bu6moreka [IOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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XUMHUYECKOU
peakIuu, IOHITHE O
TEPMOXUMUYECKOM
ypaBHEHUH, IK30- U
SHAOTEPMHUYECKUX
peaKmusIx

https://m.edsoo.ru/ff0
d4790

TorumBo (HedTh,
YTOJIb K METaH).

3arpssHeHHe bu6mmoreka [IOK
25 04.12 https://m.edsoo.ru/ff0

BO3/yXa, CIOCOOBI d4caa

ero

PEIOTBPAIICHUS

IIpakTnueckas

pabora N2 3 o

teme «[lonyuenue u bubnuorexa LIOK
26 cobupanue 06.12 https://m.edsoo.ru/ff0

KHCJIOPOJIA, d4ae?

U3yYCHHUE eTO

CBOMCTB»

Bonopon —

3JIEMEHT U MPOCTOE bu6mmoreka [JOK
27 | BEHICCTBO. 11.12 https://m.edsoo.ru/ff0

Haxoxnenue B d4ddo

pUpoJIe

dusnveckue u

XHUMUYECKHE bu6mmoreka [JOK
28  cBoiicTBa BOJOpO/A. 13.12 https://m.edsoo.ru/ff0

[Tpumenenue d4ddo

BOJIOpOJA

Momsrie o bubmuoreka [IOK
29 18.12 https://m.edsoo.ru/ff0

KHCJIOTaX M COJISIX 45042

CriocoOsI

HoMyYeHus bubnuoreka [IOK
30 20.12 https://m.edsoo.ru/ff0

BOJIOpPOJIA B d44ddo

naboparopuu -

[IpakTueckas

padora N2 4 o

bu6mmoreka [IOK

31 TeMe «lonyuenue u 27.12 https://m.edsoo.ru/ff0

cobupanue 44f42

BOJIOPOJIA, H3YUCHHE

€ro CBOWCTBY»

MonsipHbIit 00BEM bubmuoreka LIOK
32  ra3oB. 3akoH 10.01 https://m.edsoo.ru/ff0

ABoraapo

d542e
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Brruncnenus
00BEMa, KOJIMIECTBA

BEIIIECTBA r'a3a 1o bubmuoreka [IOK
33 ero m3BeCTHOMY 15.01 https://m.edsoo.ru/ff0
KOJIMYECTBY d55a0
BEIIECTBA WU
00BEMY
Brruncnenus
00BEMOB Ta30B 110
bu6mmoreka [IOK
34 ~ YPABHCHIIO 17.01 https://m.edsoo.ru/ffo
peaKIuu Ha OCHOBE 45708
3aKOHA 00BEMHBIX -
OTHOILICHUH Ta30B
dusndeckue u bubauorexa IIOK
35  xXumuYeckue 22.01 https://m.edsoo.ru/ff0
CBOMCTBA BOJBI d587a
CocTaB 0CHOBaHHI. bubauoreka IIOK
36  Ilonstue 06 24.01 https://m.edsoo.ru/ff0
VHIMKATOPax d59e2
Bona kax
pacTBOPUTEIIb.
Hacrpiniennrsie n
HEHACHIIIICHHBIC bubmmorexa [JOK
37 29.01 https://m.edsoo.ru/ff0
PacTBOPHI. d5b40
MaccoBast noins -
BEIIECTBA B
pactBope
[IpakTrueckas
pabora N2 5 mo
TeMe
«IIpurorosienue bubmuoreka LIOK
38  pacTBOpOB € 31.01 https://m.edsoo.ru/ff0
OnpeIeNEHHOM dSeba
MacCOBOM JoieH
PacTBOPEHHOTO
BEILIECTBa»
KontponpHas
o bu6mmoreka [JOK
g9  Padora N2 moreme 05.02 https://m.eds00.ru/ff0
«Kucnopon. d6342
Bonopon. Boga»
OKCHuJIBI: COCTaB, bu6mmoreka [JOK
40  xnaccugukamys, 07.02 https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
41 [lonyuenune n 12.09 bubnuoreka [IOK
XUMUYECKUE https://m.edsoo.ru/ffO



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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CBOMCTBA
KHCJIIOTHBIX,
OCHOBHBIX U

d664e

aM(OTEepHBIX
OKCHJIOB
OcHOBaHUS: COCTaB, bu6mmoreka IIOK
42  xnaccudukanus, 14.02 https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
[Tonyuenue u
bu6mmoreka [IOK
XUMHUYECKHUE
43 3 19.02 https://m.edsoo.ru/ff0
CBOWCTBa
. d67ca
OCHOBaHUU
Kucaotsl: cocras, bu6mmoreka [{OK
44  xnaccudukanys, 21.02 https://m.edsoo.ru/ff0
HOMEHKJIIATypa dfee2
[Tomyuenue u bubnuoreka LIOK
45  XUMUYECKHE 26.02 https://m.edsoo.ru/ff0
CBOMCTBA KHCIIOT dfee2
Conu (cpeagnue):
HOMEHKJIATYa,
bubmuoreka [IOK
CrocoObI
46 28.02 https://m.eds00.ru/00
MONyYeHUs, 2d9474
XUMHUYECKUE
CBOMCTBA
[IpakTnyeckas
pabora N2 6.
Pemienue
bu6mmoreka [JOK
47 OKCTCPUMCHTATIBHAT 05.03  https:/m.eds00.ru/00
X 3aJ1a4 1o TeMe adob7c
«OCHOBHBIE KJTacChI
HEOPraHMYECKUX
COETUHEHUIN)
T'eneTrnueckas CBs3b
MESKY KIACCaMH bubmuoreka [IOK
48 Y 07.03 https://m.eds00.ru/00
HeopraHHq%CKHX 249250
COeTMHEHU N =
O6o0meHue u bubmuoreka [IOK
49  cucreMaru3ammsa 12.03 https://m.edso00.ru/00
3HAHUN ad9ch2
KonTponsHas
pabora N23 o Teme bubnuoreka [IOK
50  "OcHoBHBIE K1acChl 14.03 https://m.eds00.ru/00
HEOPTaHUYIECKUX ad9ela
coeqruHeHnn"
51  IlepBble HOMBITKH 19.03 bubnuoreka [IOK
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KJIaccu(UKaIIH
XUMHYECKHX
3IIEMEHTOB.
[TonsaTue o rpynmnax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/00
ad9ffa

[Tepuognueckuit

3aKOH U

Ilepuonuueckas bubmmoreka [IOK
52 | cucrtema 21.03 https://m.edso00.ru/00

XUMHYECKUX ada52c

anemeHToB /. 1.

Meneneena.

[Iepuonsl, rpymnisl,

MOJTPYTIIHL.

XapakTepucTruka

XHUMHYECKOTO bubauorexa IIOK
53 | sxeMeHTa 1Mo ero 02.04 https://m.edso00.ru/00

TTOJIO’KEHUIO B adab2c

[Iepuonnueckoit

cucteme /I. 1.

Meneneena

CrpoeHue aToMOB. bubnuorexa LIOK
54 | CocraB aTOMHBIX 04.04 https://m.edso00.ru/00

saep. M3orornbl ada342

Crpoenue

3JIEKTPOHHBIX

000JI0YEK aTOMOB bu6mmoreka [JOK
55 | 2IeMeHTOB 09.04 https://m.edso00.ru/00

ITepronnueckoi ada6bc

cucremsl JI. U.

MeHnpeneeBa

Crpoenue

3IEKTPOHHBIX

0001109eK aTOMOB bu6mmoreka [JOK
56  aeMeHTOB 11.04 https://m.edso00.ru/00

Ilepronnueckoi ada824

cucremsl J[. U.

Menneneesa

DIEeKTpoOTpULIaTENh

bu6mmoreka [JOK

57 HOCTD aToMoB 16.04 https://m.edso00.ru/00

XUMHYECKUX adag6e

AJIIEMEHTOB

DIEeKTPOOTpHULIATETh bubmmotexa [IOK
58  HOCTH aTOMOB 18.04 https://m.edso00.ru/00

XUMHUYECKUX

adaab8
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3JIEMEHTOB
Momias bubmuoreka [IOK
59 1 0 23.04 https://m.edso00.ru/00
XHMHYECKasl CBS3b adac34
KoBanenTHas bubmuoreka [IOK
60  momspHas 1 0 25.04 https://m.edso00.ru/00
XHMHYECKasl CBS3b adaab8
Kopanentnas Bbu6mmoreka IIOK
61  HenosspHas 1 0 30.04 https://m.edso00.ru/00
XHMMHYECKasl CBA3b adaab9
Bbu6mmoreka IIOK
62  CrerneHb OKHCIICHUS 1 0 14.05 https://m.edso00.ru/00
adae28
OKuCIUTEIbHO- bu6mmoreka IIOK
63 = BOCCTAaHOBHUTCIbHBIC 1 0 16.05 https://m.eds00.ru/00
peakuuu adb076
OKUCITEI I bubmuoreka [IOK
64 BOCCTAHOBHTCII 1 0 21.05 https://m.edso00.ru/00
adb076
TpomesxyTouHas bubauorexa IIOK
65 arTeCTALS 1 0 23.05 https://m.eds00.ru/00
adb486
Pescpmimil ypor: brmorexa LIOK
66 F O — 1 0 28.05 https://m.eds00.ru/00
. adb33c
3HAHHUH
geg:g;iizeyﬁcm bubmuoreka [IOK
67 FE— 1 0 30.05 https://m.eds00.ru/00
. ad9ch2
3HAHUHI
Pescpaisal ypor. buGmorexa 110K
68 1 0 https://m.edsoo.ru/ff0
CI/ICTel\faTI/ISaI_II/ISI d461c6
3HAHUH
OBIIEE
KOJIMYECTBO YACOB 68 4 6
11O ITPOI'’PAMME
9 KJIACC
N2 KonuuecrBo yacoB DJIEKTPOHHbBIE
Jlara
Kontpouanb undgposbie
Tema ypoka Bce IIpakTHyec wu3y4eH
n/ HbIe o0pa3oBare/ibHbIE
ro KHe padoTbl  us
n padoThI pecypcsl
[lepuonnueckuit 1 0 0 bubmotexa [JOK
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3aKOH. 04.09.20 https://m.edsoo.ru/00a

[leproanueckas 23 db5%e

cucrema

XUMHYECKUX

anemeHToB /l. U.

Meunpeneena

XapakTepucTuka

XUMHUYCCKOTO bubaunoreka [IOK

3JIEMEHTA T10 €T 06.09.20  https://m.edsoo.ru/00a

IIOJIOKEHHIO B 23 db6b6

I1c

Knaccudukarus

H HOMEHKIATYDA bu6moreka [IOK
11.09.20 https://m.edsoo.ru/00a

HEOPraHUYECKUX 23 db7e2

BEIIICCTB

Bunggst

XUMHYECKOM bubaunoreka [IOK

CBSI3H M THIIBI 13.09.20 https://m.edsoo.ru/00a

KPUCTAJUTHYCCKH 23 dbac6

X peLETOK

OcHOBHBIC

KIAseH! 18.09.20

HEOPraHUYECKUX 3

COCAMHCHHI

Knaccudukanus

XUMHYECKHUX bub6moreka [IOK

peaknuii mo 20.09.20  https://m.edsoo.ru/00a

Pa3IUIHBIM 23 dbcb0

MpU3HAKaM

Iloustue o

CKOPOCTH

XUMHYECKOHN

PCaKITIH. bubmuoreka [JOK

Monstie o 25.09.20 https://m.edsoo.ru/00a
23 dbe9a

TOMOT'€HHBIX 1

TeTePOTreHHBIX

peaKIusx

Ilonstue o

XUMHUYECKOM

pPaBHOBECHH.

DakTops, bubmuotexa [IOK

BIHSIOLIIE Ha 27.09.20 https://m.edsoo.ru/00a
23 dc28c

CKOpPOCTh
XUMHUYECKOU
peakiu u
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TTOJIOKCHHEC

XUMHUYECKOTO

paBHOBECHS

OKucCIUTeNbHO- bubmuoreka [IOK
9 BOCCTaHOBHTEIh 02.10.20  https://m.edsoo.ru/00a

HbIE PEaKIUU 23 dcade

Teopus

AMEKTPOTUTHYIEC

KO bubaunoreka [IOK
10  nmuccoumanuy. 04.10.20 https://m.edso0o.ru/00a

CunbHbIE U 23 dcd68

cina0bie

ANIEKTPOIUTHI

Honnbie bubaunoreka [IOK
11 = ypaBHeHus 09.10.20  https://m.edsoo.ru/00a

peaxiuii 23 dd448

XHUMHUYECKHUE

CBOMCTBA KUCJIOT

1 OCHOBaHUM B

CBETE bu6muoreka [IOK
12 mpencraBneHuit 11.10.20  https://m.edsoo.ru/00a

00 23 dd5d8

AMEKTPOTUTHYIEC

KO

JIACCOLHAIIN

XHUMHUYECKHUE

CBOMCTBa coJieit

B CBETE

HpescTaBeHuit bubnuoreka [IOK
13 o6 16.10.20 https://m.edsoo.ru/00a

23 ddsb2

ANEKTPOITUTHYEC

KoMt

JTUCCOTTHAITUT

Tomsie o bub6moreka [IOK
14 . 18.10.20  https://m.edsoo.ru/00a

THJIPOJTU3E COJCH 23 dd9d4

O6o06menue bubaunoreka [IOK
15  cucremaruzamus 23.10.20  https://m.eds00.ru/00a

3HaHUH 23 ddd12

IIpaxTnueckas

pabora N2 1. bubmuoreka [{OK
16  «Pemenne 25.10.20 https://m.eds00.ru/00a

AKCIIEPUMEHTAITh 23 ddbfa

HBIX 337249
17 = KouTponbHas bubnuorexa [JOK
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pa6ota N22 1o 06.11.20  https://m.edsoo.ru/00a

TeMe 23 ddec0

«DNEKTPOIUTHYE

cKast

JIACCOLIHAITHS.

XuMHYeCcKue

peakuuu B

pacTBopax»

OO6mas

XapaKTepPUCTHKA

— bubaunoreka [IOK
18 X UMIeCKIe 08.11.20 https://m.edsoo.ru/00a

’ 23 ddfe2

CBOIiCTBa Ha

puMepe XJaopa

XJIOpOBOZIOPO/I.

Consnas

KHCJIOTA, bu6muoreka [IOK
19  xumuueckue 13.11.20 https://m.edsoo.ru/00a

CBOIICTBA, 23 del04

MOJTy4eHue,

MIPUMCHCHHE

IIpakTuueckas

pabora N2 2 o

TeMe bu6muoreka [IOK
20 «HOquveHHe 15.11.20 https://m.edsoo.ru/00a

COJISTHOM 23 de348

KHUCJIOTBI,

nu3yyeHue eé

CBOMCTB»

Brruncaenus mo

YPaBHCHUSIM

XAMUYECKUX bu6muoreka [IOK
21  peakumii, eciu 20.11.20  https://m.edsoo.ru/00a

OJIMH U3 23 de488

peareHToB JIaH B

M30BITKE

O6mmas

XAPAKTEPUCTHKA bubnuorexa [JOK
22 22.11.20 https://m.edsoo.ru/00a

siieMeHToB VIA- 23 debda

TPYTIITBI

AnnoTrponHsie

MO (pHUKALIUN bubmuotexa [IOK
23 cepsl. 27.11.20  https://m.edsoo.ru/00a

Haxoxnenue 23 de64a

cepel U €€
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24

25

COEAMHEHH B
MIPUPOJIE.
XuMHUecKue
CBOMCTBA CEpPBI
CepoBonopon,
CTpOEHHE,
(buznveckue u
XUMHUYECKHE
CBOICTBa
Oxcuppl cepsl.
CepHas kucnora,
¢buznveckue u
XUMHYECKHE
CBOIICTBa,
MIPUMEHEHUE

29.11.20
23

04.12.20
23

bubaunoreka [IOK
https://m.edsoo.ru/00a
de802

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dea28

26

27

28

29

XUMHYECKHE
peaKuu,
JICKAIIIE B
OCHOBE
MIPOMBITIUIEHHOTO
crocoba

MOy YEHUs
CEpPHOM KHUCIIOTHI.
XHUMHYECKOe
3arpsi3HEHUE
OKpY>Karollen
cpenbl
COCIMHEHUSIMH
cephbl
Brrunciaenue
MacCOBOH J0JIH
BBIXOJIa
MPOIYKTA
peakiuu

O6mmas
XapaKTepUCTHKA
27eMeHTOB VA-
rpynnsl. A30T,
pacrpoCTpaHeHu
€ B [IpUpOJIE,
¢buznyeckue u
XAUMUYCCKUE
CBOICTBa

AMMHak, ero
¢buznyeckue u

06.12.20
23

11.12.20
23

13.12.20
23

18.12.20

bubmuoreka [IOK
https://m.edsoo.ru/00a
dec8a

bub6moreka [IOK
https://m.edsoo.ru/00a
dec8a

bubaunoreka [JOK
https://m.edsoo.ru/00a
deeab

but6moreka [IOK
https://m.edsoo.ru/00a
df004
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30

XUMUYECKHE
CBOMCTBA,
MOJIyYCHUE U
MIPUMEHEHHE
IIpaxkTnueckas
pabora N2 3 o
TeMe
«Ilomyuenue
aMMHUaKa,
M3YUYEHUE ero
CBOMCTBY

23

20.12.20
23

bubaunoreka [IOK
https://m.edsoo.ru/00a
df180

31

32

AzotHas
KHCJIIOTA, €&
(dbuznveckue u
XAMUYCCKUE
CBOICTBa
Hcnons3oBanue
HUTPATOB U
coJiel aMMOHUS
B KaueCTBE
MUHEPaTbHBIX
yIAOOpEHHUIA.
XHUMHYECKOe
3arpsi3HEHUE
OKpY>Karolen
Cpenbl
COCIMHEHUSIMH
azoTa

25.12.20
23

27.12.20
23

bubaunoreka [IOK
https://m.edsoo.ru/00a
df306

bubaunoreka [IOK
https://m.edsoo.ru/00a
df518

33

docdop. Oxcnn
docdopa (V) u
docdopnas
KHCIIOTA,
¢buznueckue u
XUMHUYECKUE
CBOMCTBA,
MOJTy4eHHe

08.01.20
24

bu6muoreka [IOK
https://m.edsoo.ru/00a
df68a

34

Hcnonb3oBanne
docdaros B
Ka4eCTBE
MUHEPATbHBIX
yI0OpEeHUH.
3arpsi3HeHne
MIPUPOIHON
CpeIbl
dbocharamu

10.01.20
24

bubaunoreka [IOK
https://m.edsoo.ru/00a
dfc20



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

VYroepon,

pacipocTpaHeHu
¢ B IPHpOIC, bu6moreka [IOK
35 (usiIecKe 1 15.01.20  https://m.edsoo.ru/00a
24 dfdoc
XUMHYCCKHUE
CBOMCTBa
OKcunpl
yrieponaa, ux
(buznveckue u
XUMHYCCKHUE
CBONCTEA bu6moreka [IOK
36 17.01.20 https://m.edsoo.ru/00a
DKOJIOTHYECKHE
24 dfebe
poOIeMBl,
CBSI3aHHBIC C
OKCHUJIOM
yriepoaa (IV)
VYronbHas bubaunoreka [IOK
37 | kucnorau e 22.01.20 https://m.edso0o.ru/00a
coJu 24 e006¢
[IpakTnueckas
padora N2 4 1o
TeMe
"[Tomryuenue bubmuoreka [OK
38 YIIEKUCIIOTO 24.01.20 https://m.edso0o.ru/00a
rasa. 24 e027e
KauecTrennas
peaknus Ha
KkapOoHaT-nOH"
IIepBoHauanbHbL
€ TIOHSTHS 00
OpraHUHCCKIX bubmuotexa [IOK
39 BeIIECTBAX KAK O 29.01.20  https://m.edsoo.ru/00a
24 e054e
COCTMHEHUSIX
yriepoaa
KpeMuuii 1 ero bubmnoreka [IOK
40 coeHeRI 31.01.20 https://m.edsoo.ru/00a
24 e080a
IIpaxkTnueckas
pabora N2 5.
Pemeriie bubmuoteka [JOK
41 | OKcTepuMCHTATb 05.02.20  https://m.edso0o.ru/00a
HBIX 3a/1a4 10 24 e0bf2

TeMe
«Baxuenue
HEMETAILI U UX



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

COCOANHCHUA»

42

43

KontposnbpHas

pabora N23 o
TeMe
«Baxunenmme
HEMETaJIbI U X
COCIMHECHMSDY
OO6mias
XapaKTepUCTHUKA
XUMHAYECKHUX
9JIEMEHTOB —
METaJIOB.
Merannndeckas
CBSI3b U
MeTaJlJIndecKas
KpUCTAIITUYECKA
s peLIETKa.
duznyeckue
CBOIiCTBa
METaJJIOB

07.02.20
24

12.02.20
24

bub6mmoreka [IOK
https://m.edsoo.ru/00a
€0el8

bubaunoreka [IOK
https://m.edsoo.ru/00a
e103e

44

XUMHYECKHE
CBOICTBa
METAaIOB.
DIEKTPOXUMUYE
CKHUH psif
HaIpsSHKEHU I
METAaJIOB

14.02.20
24

bubaunoreka [IOK
https://m.edsoo.ru/00a
1156

45

46

47

OO6mrue crocoObl
MOJyYEHUs
METaIOoB.
CruiaBebl.
Breraucnenus mo
YpaBHEHUSIM
XUMHAYECKHUX
peaKuuii, eciu
OJIMH U3
peareHToB
COJIEPXKUT
npuMecu
ITonstue o
KOPpO3HUH
METAJIJIOB

Illenounnie
METaJlIbl

19.02.20
24

21.02.20
24

26.02.20
24

bu6muoreka [IOK
https://m.edsoo.ru/00a
1156

bubaunoreka [IOK
https://m.edsoo.ru/00a
e1278

bubaunoreka [IOK
https://m.edsoo.ru/00a
el4b2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Oxcuasl 1 bubmuoreka [IOK
48  THIPOKCHUIBI 28.02.20 https://m.edso0o.ru/00a
HATpUs U KaJIus 24 el4b2
Ienouno3emenb
HBIC METaJLIbI — bubmmorera [JOK
49 KB 1 04.03.20  https://m.edsoo.ru/00a
. 24 e15e8
MarHui
Baxwueiimue bubaunoreka [IOK
50  coemuHeHHS 06.03.20  https://m.edsoo.ru/00a
KaJIbIHS 24 el5e8
O06o0meHue u
51  cucremaruzanms 11.03.20
3HAHUHI 24
’KécTroCTh BOABI bubaunoreka [IOK
52 | wu crmocoObl eé 13.03.20  https://m.edsoo.ru/00a
yCTpaHEHUs 24 €1886
IIpakTuueckas
padora N2 6 1o
bubmuoreka [IOK
53 fer: 18.03.20  https://m.edsoo.ru/00a
KéctrocTh 24 elae8
BOZBI K METOJIbI
e€ ycrpaHeHus"
bubmuoreka [IOK
54 | AnromuHMIA 20.03.20 https://m.edso0o.ru/00a
24 elc64
AmpoTtepHbie bubmuoreka I[JOK
55 | cBoiicTBa oKcHIA 01.04.20  https://m.edsoo.ru/00a
U TUAPOKCUIA 24 elced
bub6moreka [IOK
56 = XKeneso 03.04.20  https://m.edsoo.ru/00a
24 e1d86
Oxcupl,
FHAPOKCHIb 1 bubmnoreka [IOK
57 comt xenesa (1) 08.04.20 https://m.edso0o.ru/00a
24 e35e6
u xene3a (I1I)
O600mmenue n
58  cucremarm3zamms 10.04.20
3HAHUUI 24
IIpaxTnueckas
pabota N2 7.
Pemenue bubaunoreka [IOK
59 skcmepumenTanb 15.04.20  https://m.edsoo.ru/00a
HBIX 3a/1a4 [0 24 e3de8

TeMe
«Baxuenue



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJIJIbI U UX
COCONHCHUA»

Breraucnenus mo
YpaBHEHUSIM
XUMHAYECKHUX
peaKkuuii, eciu
OIMH U3
pearecHTOB JIaH B
HU30BITKE UJIN

bubaunoreka [IOK

60 17.04.20 https://m.edsoo.ru/00a

COICPKUT 24 £1750

MIPUMECH.

Brrunciaenus

MAacCOBOM /1011

BBIXOJ1a

MPOIyKTa

peakuuu

O0600111eHYE U
61  cucremaru3amus 22.04.20

3HAaHUH 24

KouTtponbHas

pabora N24 o
g2 M 24.04.20

«Baxneitue 24

MCETAJIJIBI U UX

COCIMHCHHMS

Bemectsa v bu6muoreka [IOK
63 MaTCcpHaibl B . 29.04.20 https://m.edso0o.ru/00a

MTOBCEHEBHOM 24 €350

JKU3HU YeJI0BEKa

MpomesyTounas bub6moreka [IOK
64 06.05.20  https://m.edsoo.ru/00a

arTecTamus 24 04970

Post xumnin B bu6muoreka [IOK
65 PCLICHHIH 08.05.20  https://m.edsoo.ru/00a

JKOJIOTHYECKUX 24 04270

npobiem

AmMITIecKoe BuGmorexa [IOK
66 3arpH3HeHHev 13.05.20  https://m.edsoo.ru/00a

OKpY>Karotein 24 e0d0a

CpensI

g?:g;i:EeYEOK' Bbubanorexa [JOK
67 15.05.20 https://m.edsoo.ru/00a

CI/ICTeI\faTI/ISaIII/ISI 24 db33c

3HAHHUI
68  PesepBHbIil ypoOK. bubnuorexa [JOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

O06001menue u 20.05.20 | https://m.edsoo.ru/00a
cUCTeMaTHu3aIus 24 d9ch2

3HAHUHI
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

68 4 7

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A.
AxrmmonepHoe o0mectBo «M3aarensctBo «IIpocBemienne

» Xumusi: 8- kiacc: 6a30BbIi yPOBEHB: YUCOHUK; 5-€¢ U3MaHue, mepepaboTaHHOE,
8 knacc/ I'abpuensin O.C., OctpoymoB N.I'., CnankoB C.A. AKITMOHEpHOE

obmectBo «M3aarenbcTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Xumus. InarHoctuaeckue padbotsl 9 kinacc. Mockaa. " BAKO"
Tectsl no xumum 8-9 knacc. M3marensctBo "' OK3AMEH. Mocka.2016r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET


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