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MMOSICHUTEJIBHASA 3AITUCKA

[Iporpamma no XMMHM Ha YpOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHUS COCTaBlICHA HA OCHOBE TPeOOBAaHHUH K
pe3ysibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelbHOM IPOrpaMMBbl  OCHOBHOTO  o0miero  o0Opa3oBaHUs,
npezncraBieHHBX B @PT'OC 00O, a Taxke Ha OCHOBE (penepanbHOM paboueit mporpaMMbl BOCIIMTAHUS U C YIETOM
KOHIICTIITNH TIPETIOAaBaHUs y4eOHOTro mpeaMera «XHUMHUS» B 00pa3oBaTelbHBIX OpraHM3alusX Poccuiickoit
®denepanuu.

ITporpamma no xuMuu OaéT MpeCcTaBICHAE O LENAX, 00IIeH cTpaTeruy 00y4eHHs, BOCTINTAHUS U Pa3BUTHA
00yJaromuxcsi CPEeICTBAMH Y4eOHOTO MPEAMETa, YCTAHABIMBAET OOs3aTENbHOE IPEIMETHOE COAEPKAHUE,
IpeaycMaTpUBaeT paclpeesIeHHe ero 1o KiaccaM U CTPyKTYpUpOBaHHE IO pas3fieiaM M TeMaM IpOorpaMMBbI 10
XUMMH, OIpeAensieT KOJUYECTBEHHble U KAueCTBEHHBIE XapaKTEPUCTHUKH COJCpPXKAHUSA, PEKOMEHIYEMYIO
MOCJICIOBATENIFHOCT M3YUECHUSI XMUMHUH C Y4ETOM MEKIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH
yueOHOro mporecca, BO3pPAacTHBIX OCOOCHHOCTEH 00y4aromuxcs, ONpelessieT BO3MOXKHOCTH IpeaMeTa JIs
peanuzanyu TpeOOBaHUI K pe3yjJbTaTaM OCBOCHHUsS OCHOBHOH 00pa3oBaTelbHONH NpOrpaMMbl Ha ypPOBHE
OCHOBHOTO 00mIero oOpas3oBaHus, a Takxe TpeOOBaHMH K pe3yiabTaTaM OOYyYCHHsS XHMHH Ha YPOBHE Iejei
W3y4YCHUs MPEAMETa M OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW AEATEIBHOCTH OOYYaromIerocst Mo OCBOCHHIO
y4eOHOT0 co/lepKaHHUs.

3HaHUEe XMMHH CITy>KHUT OCHOBOM /Uil ()OPMHUPOBAHUSI MEPOBO33PEHHSI 00YJaIOIIErocs, ero MpeacTaBIeHAN
0 MaTepuaJbHOM E€AMHCTBE MHPA, BaXHYIO pOJb HUIpaloT (GopMHUpyeMble XHUMHEH IpEICTaBICHHA O
B3aWMOTIPEBPAICHUSIX SHEPTHH U 00 SBOJIOIUK BEIICCTB B MPHUPOJEC, O MYTAX PEIICHUS TIOOANBHBIX MPOOIeM
YCTOHYHUBOTO Pa3BUTHS YEJIOBEUYCCTBA — CHIPHEBOM, IHEPTETHUCCKOM, MUIIEBOM M HKOJOTHUECKONW OE30MaCHOCTH,
poOJIeM 3paBOOXPaHEHHS.

N3yuenne xumuu:

CHOCOOCTBYET peajn3allii BO3MOXKHOCTEH JJIsi CaMOpa3BUTHS U (OPMHUPOBaHUS KYJIBTYPbl JUYHOCTH, €&
o01mei 1 PyHKIMOHATIBHOW IT'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHE MBIINIICHUS M TBOPYECKHX CIOCOOHOCTEH 0OyJarommxcs, HaBBIKOB HX
CaMOCTOSITCIIHON YYeOHOU JEATeIbHOCTH, YKCICPUMCHTANIBHBIX M UCCICIOBATEIBCKUX YMCHHU, HEOOXOMMMBIX
Kak B IOBCEJHEBHOI H3HU, TaK U B IPOPECCHOHANBLHOMN JIESITEIbHOCTH;

3HAKOMHT CO CHEUU(PHUKON HayYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIAA HA €IMHCTBO
MpUpoJbl U YCIOBEKA, ABJACTCA OTBETCTBCHHLIM J3TAallOM B (I)OpMI/IPOBaHI/II/I eCTeCTBeHHO--Hay‘IHOﬁ rpaMOTHOCTH
oby4aromuxcs;

crocoOcTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K IPUPOJIE, K
YeJIOBEKY, BHOCUT CBOH BKJIA/I B 3KOJIOTHYECKOE 00pa30BaHUe 00YJaIOIIUXCSL.

JlanHple HampaBieHHss B OOYUYEHHHM XUMHUU OO0ECTeuMBalOTCA CHENUPUKON coaepkaHus y4eOHOTo
npeaMeTa, KOTOPBIH SBISETCS TEAAaroTMYeCKH aJaNTHPOBAHHBIM OTpPaKCHMEM 0a30BOM HaykKW XUMHH Ha
OIPENEIEHHOM dTane €€ pa3BUTHS.

Kypc xumunm Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HAa OCBOEHHE OOYHYaIOIIMMUCS
CHUCTEMbI IEPBOHAYAIIBHBIX MOHATHHI XUMHH, OCHOB HeOpFaHI/I‘IeCKOf/'I XUMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX
MOHSTHIA OpPraHMYECKON XUMUHU.

CrpykTypa colep»aHusi MPOrpaMMbl MO0 XMMHUHM C(OPMHPOBAHA Ha OCHOBE CHUCTEMHOIO Mojxoja K eé
N3Yy4YCHUIO. CO]lep)KaHI/Ie CKJIaABIBACTCA U3 CHCTCMBbI MMOHATUH O XUMHUYECKOM DJIEMCHTE U BCHICCTBC U CUCTCMBI
HNOHATHH O XuMuueckod peaknuu. OOe 5TH  CHCTEMbl CTPYKTYPHO OpPraHM30BaHbl 10 NPUHIUILY
MOCE0BATENBHOTO Pa3BUTHUS 3HAHUH Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO Y4€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoandeckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4€HHUS O CTPOEHUM aTOMa M XMMUYECKOH CBSI3Y;

— IIpeACTaBICHNI 00 3JIEKTPOIIMTHIECKON IMCCONMALINH BEIIECTB B PaCTBOPAX.

TeOpeTI/IquKHe 3HaHUA paCCMaTPUBAKOTCA HA OCHOBE OMITMPUYCCKHU IMMOJTYUYCHHBIX 1 OCMBICIICHHBIX (l)aKTOB,
pasBHBAIOTCS IIOCIEOBATENBHO OT OJHOTO YPOBHS K JPYroMy, BBINONHAS (YHKIMH OOBSICHEHHS W
IIPOTHO3UPOBAHUA CBOﬁCTB, CTpOCHUA U BO3MOKHOCTEH MMPAKTUICCKOTO0 NPUMCHECHHUA U TOJTYYCHUA U3YYACMBIX
BEIIIECTB.

OcBoeHHE NpOrpaMMbl O XHMHH CIHOCOOCTBYET (DOPMHUPOBAHUIO IIPEACTAaBICHUS O XHMHUYECKOMH
COCTaBJIAIOLIEH HAyYHO! KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOM NMPUPO/bI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY
3HAaHWI0O W METOJaM IIO3HAHWS B HayKe. V3yueHWe XMMHM MIPOUCXOIWT C INPHUBJICUCHHEM 3HAHWI W3 paHee
M3y4EeHHBIX Y4eOHBIX peaMeToB: «Oxpysxkaromuid Mup», «bronorus. 5—7 kinaccs» u «Pusmka. 7 Knacey.



[Ipr W3y4eHMH XUMHUH TPOUCXOAWUT (HOPMUpPOBAHWE 3HAHWH OCHOB XMMHUYECKOW HAyKH Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTHIECKON ESTEIFHOCTH YEIOBEKa W KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOM
KYJBTYpHI. 3a/1a4a y4eOHOTo MpeaMeTa COCTOUT B (DOPMUPOBAHUN CUCTEMbI XUMUYECKUAX 3HAHMA — BaXKHCHIITIX
(aKkTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX MOJOKEHHUH, IOCTYIHBIX OOOOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, s3bIKa HAyKH, B MPHOOIIEHNN K HAYYHBIM METOJaM ITO3HAHMS MPH W3YUEHUH BEIIECTB U XUMHICCKHUX
peakmuii, B GOPMHPOBAHUH M PA3BUTHH ITO3HABATEIBHBIX YMEHUH U UX IIPUMCHEHNH B YI€OHO-TT03HABATEIIEHON 1
yueOHO-HMCCIIEI0BATENILCKOM  IESITENBHOCTH, OCBOSHMM TIpaBHJ O€30IacHOrO OOpalleHus] C BEIIeCTBaMH B
MOBCEIHEBHOM JKU3HU.

[Ipu w3yd4eHNN XUMUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS Ba)KHOE 3HAUCHHE MPHOOpENH Takue
L[ENTH, KaK:

— (hopMupoBaHHE HHTEIUIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOPa30BaHUIO, COTPYAHUIECTBY,
CaMOCTOSTETFHOMY MIPHHATHIO PEIICHHH, CIIOCOOHO aqanTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHAM JKU3HU;

— HampaBJCHHOCTb OOYUYEHMsI HAa CHUCTEMAaTHYECKOE MNPHOOLICHHE OO0Y4YaroIIMXCsl K CaMOCTOSTEIbHOU
TO3HABATEIIFHOW JNEATENFHOCTH, HAYYHBIM METOJaM IO3HAaHWA, (OPMHUPYIOIIMM MOTHBALUIO H pPa3BUTHE
CITIOCOOHOCTEH K XMMHH,

— ofecriedeHHE YCIOBHH, CHOCOOCTBYIOMIMX NPHOOPETCHHIO OOYYAIOUIMMHUCS OTBITa pPa3zHOOOpa3HOMH
NESATeTbHOCTH, TO3HAHUS ¥ CaMOIO3HAHMSA, KIIOUYEBHIX HABBHIKOB (KIIFOYCBBIX KOMIECTEHIHWH), HMCIOIINX
YHHBEpCaJbHOE 3HAYCHHE AJIS Pa3TIMYHBIX BUIOB JACATEIEHOCTH;

— ¢opmupoBaHue 00l (YHKIMOHAIEHOW U €CTeCTBCHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIIC YMCHHMA
OO0BICHATE U OLICHUBATD SABJICHUSA OKPYKAIOUIETO MUpA, UCIIOJIB3YSA 3HAHUSA W OIBIT, OJYYCHHBIC ITPU U3YYCHUU
XMMUH, IPUMEHTh UX IIPU PELICHUH NMPO0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATEIBHOCTH;

— (dopMupoBaHrEe y O0YYAIOIIUXCSA T'YMAHHUCTUYECKUX OTHOIICHUH, MOHHUMAHUS IEHHOCTH XHMHYCCKHX
3HAHUH U1 BEIPAOOTKH HKOJIOTHYECKHU IIeTIECOO00Pa3HOTO MOBEICHHUSA B OBITY M TPYAOBOW AEATEIHHOCTH B IEISX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEbI;

— pa3BUTHE MOTHBAIMHA K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CAMOBOCIIHTAHHIO Ha OCHOBE
YCBOCHUS OOILEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOGMIS W HaNpaBlIeHHOCTH
JAITBHEHIIEeT0 00yUeHUS.

OO1iee 4MCIIO YacoB, OTBEIEHHBIX Ul U3Y4YEHUs XMMHH Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHmUs,
cocraisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUS

8 KJIACC

IlepBoHavaJbLHBIe XUMHYECKHE TIOHSTHS

IIpeamer xuMuu. Poiabs Xxumuu B )KU3HH yesloBeka. XUMUS B cucTeMe Hayk. Tena u BemecTBa. dusudeckue
CBOWCTBA BEILECTB. ArperaTHoe COCTOsIHHE BemlecTB. [IoHATHE 0 METOAaxX MO3HAHHUA B XUMUH. UKCThIE BENIECTBA U
cmecu. CrocoObl pa3JieNieHns: CMeceu.

ATOMBI ¥ MOJEKyJbl. XUMUYECKUe 3y1eMeHThl. CHUMBOJIBI XUMUUECKUX 3J€MEHTOB. IIpocThie U CloXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xummdeckas Qopmyna. BaleHTHOCTH aTOMOB XHMHYECKHX DSJIEMEHTOB. 3aKOH IIOCTOSHCTBAa COCTaBa
BemecTB. OTHOCUTeNbHAs aToMHass Macca. OTHOcHUTeNbHas MOJIEKyJsipHas Macca. MaccoBast OISl XUMHYECKOTrO
3JIEMEHTA B COCIUHEHUMU.

KomnuectBo BeniectBa. Mosab. MossipHast macca. B3anMocCBs3b KOIMYECTBA, MAacChl M YHCIIA CTPYKTYPHBIX
e/IMHMII BelecTBa. Pacuérsl mo opMysiaMm XUMHYECKUX COEANHEHUH.

Ousnyeckue U XUMHUYECKUE SBJICHHs. XUMUYecKas peakiuus U e€ MpHU3HAKU. 3aKOH COXpaHEHUS MacChl
BeIIecTB. XUMHUIECKUe ypaBHeHNs. Kitaccuukanns XuMUIecKAX peakuii (COeINHEHHS, Pa3IOKEHH, 3aMEIICHS,
oOMeHa).

Xumuueckuii sIkcnepumenm:

3HaKOMCTBO C XHMHYECKOW TOCYIOH, MpaBHIaMH pabOTHl B JabopaTopuu W MpUEMaMu OOpameHus c
nmabopaTOpHEIM 00OPYIOBaHHEM, N3yUCHHE U OTHCAHNE (PH3NUECKUX CBOMCTB 00pa3I[0B HEOPTaHUIECKUX BEIIECTB,
HaOmonenue Gusnyeckux (MIaBjIeHUE BOCKA, TasHUE JIbA, PACTUPAaHHUE caxapa B CTYIKE, KUIICHUE M KOHICHCAIHs
BOJIb) M XUMUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHOW MPOBOJOKH, B3aUMOJICHCTBUE MeJa C KHUCIIOTOM)
SBIICHUN, HAONIOICHWE W OIMCAaHWE TIPU3HAKOB NPOTEKAHWS XUMHUYCCKUX peakiuii (pa3joKeHHe caxapa,
B3aUMOJICHICTBUE CEPHOM KHCJIOTHI C XJOopuaoMm Oapus, pasnoxeHue ruapokcuna meau (1) nmpu HarpeBaHwuwy,
B3aMMOJIeHicTBHE JKene3a ¢ pacTBopoM coiu menu (1), m3ydeHue crocoGoB paszieneHus cMecel: C MOMOIIbIO
MarHuTa, QUIBTPOBaHME, BHINIapUBAaHNE, TUCTHIUIAINI, XpoMaTorpadus, IpoBeIeHIe OYUCTKH ITOBapEeHHON COJH,
HaOJIONEHUE ¥ OIMCAaHWE pPE3yIbTaTOB IIPOBEINCHHS OIBITA, MUIFOCTPHUPYIOMIETO 3aKOH COXPAaHEHHWS MacCHl,
CO3/1aHHE MOJIesIel MOJIEKYT (IIapOCTEPIKHEBBIX).

BaskHeiiiue npeacTaBuTe M HeOPraHU4eCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kucimopon — siemeHT M mpocroe BemecTBo. Haxoxxaenue
KUCIIOpOAa B MpHUpoje, (Gu3MYecKne W XHMHUUYecKHe cBoiicTBa (peakumu ropenwusi). Oxcuapl. [lpuMeHeHue
kucinopoaa. CrocoOsl MOTy4eHHS KHCIOpoJa B Ja0OpaTopud M HPOMBIIIIEHHOCTH. KpyroBopoT kuciopoxa B
npupoze. O30H — aATIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TemsioBoi 3 QeKT XUMHUYECKOW peakluH, TEPMOXMMHUYECKUE YPAaBHEHHMS, IK30- M IHIAOTEPMHUYECKHE
peakuuu. TomnMBo: yroib M MeTaH. 3arpsi3HEHWE BO3/yXa, YCWIEHHE NapHUKOBOro 3¢exTa, paspylieHue
030HOBOT'O CJIOSI.

Bomopox — anmemeHT 1 pocToe BemecTBo. HaxoxkaeHne Bogopoaa B Ipupoae, GU3NIecKue U XUMUIECKUe
CBOICTBa, MPUMEHEHHE, CIIOCOOBI TIOTy4deHus. KUCIOTHI U COMH.

MomnsipHbIi 006EM Ta30B. Pac4éThl M0 XUMUYECKAM YPaBHEHUSM.

®duznyeckue cBoWcTBa BoAbl. Bona kak pactBoputenb. PacTBopbl. HachbllleHHblE W HEHACHIIEHHbBIE
pacTBOpBl. PacTBOpHMOCTh BemiecTB B Boje. MaccoBasi HONIS BEIIECTBA B PacTBOpPE. XMMHUYECKHE CBOWCTBA BOMBI.
OcHoBanms. Pomb pacTBOpoB B HpUpoAe W B JKU3HU UeloBeKa. KpyroBopoT BoIsl B mpupoje. 3arps3HEHHE
OpUPOAHBIX BoJ. OXpaHa U 0YHCTKA IPUPOIHBIX BOA.

Knaccudukanms Heopranmdeckux coexmHenuil. Oxcuapl. Kiaccupukanns okcuaoB: coieoOpasyromiue
(ocHOBHBIC, KHCIOTHBIE, aMmdoTepHble) H HecosieoOpasyromue. HomeHnknarypa okcugoB. Dusmueckue u
XUMHYECKHE CBOWCTBA OKCUAO0B. [lomydeHne okcuos.

OcHnoBanmsa. Kilaccndukanuss ocHoBaHMH: INENOYM W HEpacTBOPUMBIE OCHOBaHWs. HomeHkmatypa
ocHOBaHUU. PU3NUECKUE U XUMUYECKHE CBOMCTBA OcHOBaHUM. [lonyyeHrne ocHOBaHUIA.

Kucnotsl. Kmaccuduxanus kucinot. HomeHnknarypa kuciaoT. Pu3ndeckrne ¥ XUMHUUECKHEe CBOWCTBA KUCIIOT.
Psn aktuBHocTn meramioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkmarypa coneit. @u3ndeckne 1 XUMHU4YecKne cBoicTBa coineil. [Tlomyduenne coment.

I'eHeTHuecKast CBSI3b MEXKIy KJIaCCAMU HEOPTAaHWIECKHUX COCTUHEHUH.

Xumuueckuit IKcnepumenm:

Ka4yeCTBEHHOE OIpEeJIeNICHNE CO/IEPKAHUsI KUCIOPO/a B BO3/LyXe, I0JIydeHUe, COOMpaHue, paclio3HaBaHue 1
M3ydeHHE CBOMCTB KHUCIOPO/Ia, HAOMIOICHNE B3aNMOICHCTBHS BEIIECTB C KUCIOPOIOM U YCIOBUS BOSHUKHOBCHHS U
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MpeKpameHnss TopeHus (ToXxapa), O3HAaKOMJICHHE C O0pasllaMi OKCHIOB M ONHCaHWE HMX CBOICTB, IOIydeHHE,
coOupaHme, paclo3HaBaHNE W H3YICHHE CBOMCTB BOAOPOAa (TOpeHHe), B3aNMOACHCTBIE BOAOPOAa C OKCHIOM MeTI
(1) (BO3MOXHO HCIOJIB30BAHKME BHUICOMATEPHANIOB), HAOIIOJEHHE OOpPAa3IOB BEINECTB KOJMYECTBOM | MOJb,
UCcleJ0BaHNe OCOOEHHOCTEH PacTBOPEHHMS BELIECTB C PA3IMYHON pacTBOPHMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C
oTpeneNéHHON MaccoOBOW JOJeW pacTBOPEHHOTO BEIIESCTBA, B3aMMOJICWCTBHE BOIBI C MeTaUlaMH (HATpUEM H
KaJpreM) (BOSMOXXKHO HCIOJB30BaHUE BHICOMATEPHAIIOB), MCCIEHOBAaHHE OOpa3OB HEOPTaHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIIOJICHUE W3MCHCHUS OKPACKU WHAWKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYCH, U3yUCHHE
B3anMoyieiicTBrs okcuaa meau (11) ¢ pacTBOpoM cepHOM KHUCIIOTHI, KUCIIOT ¢ METAIIAMH, PEaKIni HeHTpalIn3aium,
MOJIy4eHNE HEPAaCTBOPHMEIX OCHOBAaHHH, BBITECHEHHE OJHOTO METaJUla JAPYTHMM M3 pacTBOpa CONH, PEIICHHE
9KCIIEPUMEHTANBHBIX 33124 M0 TeMe «BakHelIIne Kacchl HEOPraHUUEeCKUX COCTUHEHUI.

Iepuoanueckuii 3axkon u Ilepuoamyeckasi cucrema Xumudeckux djiementoB [I. M. MenpaesneeBa.
CtpoeHue aToM0OB. XUMHYecKas cBA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[lepBblc MOMBITKK KIacCH(DUKAIMK XUMHUYCCKUX 3JICMEHTOB. [IOHATHE O Tpymmax CXOMHBIX JJIEMCHTOB
(1enoyHble W UIENIOYHO3EMENIbHBIE METAJUIbl, TallOTeHbl, WHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphlE OO0pa3yroT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCHU/IEL.

[lepnoguueckuii 3akoH. Ilepuonnyeckass cuctema xumudeckux oiemeHtoB [I. WM. Menneneesa.
Kopotkonepuoanas u anuHHONEpHOAHAs (opmbl Ilepuoauyeckoil cUCTeMbl XMMHUYeCKHX 3iementoB J[. U.
Menneneesa. Ilepuonsl u rpymmbl. OU3NYECKUH CMBICH TOPSIKOBOTO HOMEpPa, HOMEPOB IIEPHONA W TPYIIIHI
JJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX saep. M3orombl. DiekTpoHbl. CTpOEHHE 3MIEKTPOHHBIX 000J0YeK
aToMoOB HepBeIX 20 xuMudeckux sieMeHToB llepmommueckoil cuctemsl J[. M. MenneneeBa. XapakTepUCTHKa
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajguyca aTOMOB XHMMHYECKHX DJIEMEHTOB, METANIMUECKUX U
HEMETaJINYECKUX CBOMCTB 110 TPyINIaM U Mepuoam.

3nauyenne [lepuoamueckoro 3akoHa U [leproamdeckoil CHCTEMBI XUMHYECKUX 3JICMEHTOB UL Pa3BHTHS
Hayku U npaktuky. J[. . MenneneeB — yu€HbIN U IrpakIaHUH.

Xumudeckasi CBs3b. KoBaneHTHass (TOJsipHass W HEMOJSPHAs) CBA3b. OJEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKHX 3JIeMeHTOB. VIOHHAsI CBSI3b.

Crenerp  okucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENBHBIE  peakiud. lIpomecchl OKWCICHUS |
BoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii sIkcnepumenm:

H3ydeHne 00pa3IoB BEeNIECTB METAIUIOB M HEMETAIIOB, B3aUMOJICHCTBHE THIPOKCH/IA ITMHKA C PAaCTBOPaMH
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mescnpeomemmuuwie ceasu

Peanmzamuss MEXIIpPEeOMETHBIX CBS3€H MpPH HM3YYCHHH XHMHUH B 8§ Kiacce OCYIIECTBIICTCS depe3
WCIIONIb30BaHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX TMOHSITHH, TaK W TOHSATUH, SBISIOMINXCSI CUCTEMHBIMH JIS
OTJENBHBIX NTPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OOmure ecTeCTBEHHO--HAYYHBIC IOHITHSA: HAaydHBIH (DaKkT, THIOTE3a, TEOpHUs, 3aKOH, aHaIHW3, CHHTES,
Ki1accuuKalms, NepuoMIHOCTh, HAOJIIOJeHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHHE.

dusuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI, H30TOMbBI, PaTUOAKTHBHOCTD,
MOJICKYJIa, JCKTPUYCCKUN 3apsjl, BEUIECTBO, TelIOo, 00BEM, arperaTHoe COCTOSHHE BEIISCTBA, ra3, (U3UYECKUE
BEJIMYMHBI, €UHUIIBI U3MEPEHHSI, KOCMOC, TUIaHETHI, 3BE3/b1, CONHLIE.

buonorus: porocunres, npixanue, 6uocdepa.

leorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TOPOMBI, IMOJE3HBIC HCKOMACMBIC, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BenrecTBo 1 XUMHYecCKasi peaKiusi

[lepuoguueckuii 3akoH. [lepuonuueckast cucrema xumuueckux snemeHToB [[. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOIO0B, KaIHS, KaJIbIIHS
1 UX COCTMHEHUH B COOTBETCTBUH C TIOJIOKEHHEM 3JIeMEHTOB B [lepruondeckoit cucteMe U CTPOCHUEM X aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUUECKON CBSI3U. THUIMBI KPUCTAJUIMYECKUX PEIMIETOK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKY U BUIa XUMHUECKOH CBSI3U.



Knaccupukamuss u HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOICTBAa BEIIECTB,
OTHOCAIIMXCS K Pa3MUYHBIM KJjlaccaM HEOPTraHMYECKUX COCIOMHEHUH, TCHEeTHUYeCKas CBSI3b HEOPraHMYeCKUX
BEIIIECTB.

Krnaccudukanms XuMUIeCKnX peakiyi 1Mo pa3IMYHbIM NpPH3HAKaM (II0 YUCIY M COCTaBY yYacCTBYIOIIUX B
peaKuy BEMIECTB, MO TEIUIOBOMY 3(P(eKTy, M0 W3MEHEHHIO CTEIEHEW OKHCIICHUS XHMHYECKHX 3JICMEHTOB, IO
00paTUMOCTH, TI0 YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUECKUE PEaKINH, TEPMOXUMUIECKIAE YPaBHEHUS.

[Tonsitue o cxopoctn xumuueckoil peakuuu. IloHsiTHe 00 OOpaTUMBIX M HEOOPATUMBIX XMMHUYECKHX
peakmuax. [oHATHE O TOMOTEHHBIX M TETEPOTCHHBIX peakiusax. IloHsatne o karammse. [IoHATHE O XHMHYECKOM
paBHOBecuH. @aKkTOPHI, BIUAIOMINE HA CKOPOCTh XUMUYECKOH PEaKINU U MOJIOKCHIE XUMHUIECKOTO PABHOBECHSI.

OKHCIINTENTHbHO-BOCCTAHOBUTENILHBIE PEAKLIUK, SJICKTPOHHBIN OanaHC OKUCIMTEILHO-BOCCTAHOBUTEIBHON
peakiuu. CocTaBleHHE YpPaBHEHHH OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX pPEAaKLUIl C HCHOJIb30BAaHUEM MeEToJ]a
3JIEKTPOHHOTO OanaHca.

Teopuss >MEKTPONUTHYECKOM JTUCCOIMALUU. OJICKTPOIUTHI U HEINEKTPOIMTHL. KaTHOHBI, aHHUOHBI.
MexaHHU3M AUCCOLUALIMY BEIIECTB C PA3IMUHBIMU BUJAMH XUMHUECKOH cBa3U. CreneHs naucconuanuu. CUIbHbIE U
CITa0bIe IIEKTPOITHTHL.

Peaknmn moHHOTO OOMEHA. YCIOBHS HPOTEKAaHUS PEaKUWii MOHHOTO OOMCHA, TOJNHBIC W COKpAIIEHHBIC
WOHHBIE YypaBHEHMs peakuuid. CBOWMCTBa KHCIOT, OCHOBaHMI W CoOJed B CBeTe NPENCTAaBICHUH 00
SIEKTPOIUTHICCKOH mucconmanui. KauecTBeHHBIE peakny Ha HOHEL [IOHATHE 0 THAPOIH3E COTCH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJENSIMU KPHUCTAUIMYECKHX PEMIETOK HEOPraHWYEeCKUX BELIeCTB — METalIoB HU
HeMmeTalwioB (Tpadura M anMmasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HATPHUS), HCCIICIOBAHUE 3aBHCUMOCTH CKOPOCTH
XUMHYECKOH pEakIul OT BO3ICHCTBHSA Pa3NUYHBIX (PaKTOPOB, MCCICIOBAHUE DICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMALMN KUCIOT, IIenoded U coiel (BO3MOXHO HCIHOJBb30BAHHE BUIEO MAaTEpUAJIOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIUX IIPU3HAKU MPOTEKAHHsI peakiuii HOHHOro oOMeHa (0Opa3oBaHue ocajka,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OTBITOB, WIDTFOCTPHPYIONINX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuid (TOpeHHE, peakIly Pa3IOoKEHUs, COCOMHCHUS), PACIIO3HABaHHE HEOPTaHWYECKHUX BEHICCTB C MOMOIIBIO
Ka4eCTBEHHBIX PEaKLUil Ha HOHBI, pellIeHHe SKCIIepUMEHTAIbHBIX 3a/1a4.

HemeTannbl 4 UX cOeAUHEHUSA

OOmrast XxapakTepucTHKa TajgoreHoB. OcoOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTEIICHH OKHCIICHUS.
Crpoenye U (u3nyecKre CBOWCTBA MPOCTHIX BELIECTB — TaJIOTeHOB. XHMMHYECKHE CBOMCTBA Ha IpHMEpe Xjopa
(B3aumozeHicTBHE € MeTajulaMH, HeMeTaUlaMM, Ienodamu). Xisopoogopod. ConsHass KHCIOTa, XMMHUYECKHE
CBOWCTBa, TONYYCHHE, NMpHUMeHeHne. JleiicTBre Xiopa M XIIOPOBOAOPOAa Ha OpPraHW3M deloBeKa. BakHeiimme
XJIOPUABI K UX HAXOXACHUE B IIPUPOJIC.

Ob6mras xapakrepuctuka 35eMeHToB VIA-rpymsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTCIICHU
okucnerns. CrpoeHne W (U3NYECKHE CBOWCTBA TPOCTBIX BEIIECTB — KHCIOPOAa U Cephl. AJIIOTPOIHEIC
MOTU(HKAIIMKA KHCIOpoaa W cepbl. XWMHUYecKHe cBoiicTBa cepbl. CepoBOIOpOI, CTpocHHE, (HU3WYECKHe W
XUMHUueckre cBoicTBa. OKCHIBI Cepbl Kak IPEJCTAaBUTENN KUCIOTHBIX OKcuaoB. CepHasi KUCIOTa, (pU3UUECKHe U
XMMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENs Kiacca KHCIOT M crelupuueckre). XUMHUYECKUE DPEakivy,
JIeKaIIe B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOMyYeHHs CepHON KUCIOTHL. [IpuMeHeHue cepHON KUCIOTHL. Comn
CEpHOM KHCIIOTHI, KadeCTBEHHas peakinus Ha cyinbdarT-uoH. HaxoxkaeHue cepbl M €€ COeIMHEHHMH B INPHPOJIE.
XUMHYECKOe 3arps3HEHNE OKPYKAIOMIEH Cpeabl COeTMHEHUAMH Cepbl (KUCIIOTHBIE J0XKIH, 3arPs3HEHIE BO3IyXa U
BOJIOEMOB), CITIOCOOBI €r0 IPEIOTBPAILCHHUSI.

OOmas xapakrepucTuka 3neMeHToB VA-rpynmsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepPHbIE CTETIEH!
OKHCIICHHA. A30T, pacImpoCTpaHEHHE B TPHpone, (QU3MUECKHe M XUMHYEecKHe cBoiicTBa. Kpyromopor asora B
npupoje. AMMHAK, ero (PU3MYECKHEe M XMMHYECKHE CBOMCTBa, MojlyueHHe W npumeHeHue. Conm aMMOHUS, HX
(u3nyeckre U XUMHYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHas! peakiys Ha HOHBI aMMOHHS. A30THasi KUCIIOTa,
e€ momydeHwe, (U3MYECKHE M XUMHYECKHE CBoWcTBa (0oOm[pe Kak TMPeACTaBHTENs Kiacca KHCIOT U
cnenupudeckne). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHHE OKpYXKaloIIeH cpelbl COCOUHEHHMSMH a30Ta (KHUCIOTHBIE IOXIH, 3arpsA3HEHHE BO3/yXa, MOYBHI H
BonoéMOB). Docdop, amroTpornHble Moauduramum docdopa, (U3MUECKHE W XUMUUYECKUe CcBoicTBa. OKchi
dbocdopa (V) u pochopnas kucioTa, puznveckrue 1 XUMAIECKUE CBOICTBA, monydeHue. Vcnons3oBanue ¢hocdaTo
B KaueCTBE MUHEPAIBbHBIX Y100OpEeHHH.

OOmas xapakrepucTika 31eMeHToB |V A-rpynmbel. OcoOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTENIECHN
OKHCIICHHA. YTJIEPOJ, aUIOTPOIHBIE MOAW(HUKAINH, PACIpPOCTPaHCHHWE B MpPHUPOAC, (QHU3MUECKHE U XHUMHUICCKHE
cBoiicTBa. Axcop6mms. Kpyrosopor yrieponma B mpupone. OKcuabl yriaepona, WX (U3WYecKue M XUMHYICCKHE
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CBOWCTBa, NIefiCTBHE Ha JKUBBIC OPTaHW3MBI, TIOJTYYCHHE M NMPHUMEHEHHE. JKOJIOTHYECKIE MPOOJIEMBI, CBSI3aHHEIE C
okcunoM yraepona (1V), rumoresa rirodanbHOTO MOTEIUICHUS KINMAaTa, MapHUKOBHIN 3P EeKT. YToIpHAsS KUCIOTa U
e€ comu, ux (uU3MYECKHE U XUMHYCCKHE CBOWCTBA, IMOJIydeHHE U mNpHMeHeHHe. KadecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNe KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIIICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHaganpHBIC TOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COCOMHEHHUSIX yriepona (MeTaH, STaH,
STHIICH, AaleTHICH, AITAHOJ, TJIHIEPWH, YKCyCHas KHCIOTa). [IpuponHBIE MCTOYHHUKH YTIIEBOIOPOIOB (yrOib,
MPUPOIHBIHA ra3, He)Th), IPOIYKTHl HX MepepadboTKu (OCH3MH), UX POJb B OBITY M MpPOMEBIIUICHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XKHPaX, OeNKaX, YIIeBOAaX — M MX POJH B XKU3HH 4YelIOBeka. MarepuanabHOE
€IMHCTBO OPraHMYECKUX U HEOPraHUUECKUX COSANHEHUH.

Kpemuuii, ero ¢usmueckue U XMMHYCCKHE CBONCTBA, MONydYeHUE U npuMeHeHne. COeMHCHUS KPEMHUS B
npupoze. O6mue npencraieHus 06 okcuae kpemuus (1V) u kpemuueBoi kucinote. CHIUKATHI, HX UCIIOJIE30BAHNE
B OBITYy, B TIPOMBIIUICHHOCTH. Ba)KHEWIIWe CTPOMTENbHBIC MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii sIkcnepumenm:

n3ydeHne 00pas3IoB HEOPTAaHWYCCKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI, MPOBEACHUE KadeCTBEHHBIX
peaknuii Ha XJIOPUA-MOHBI W HAONIOJCHHWE IMPHU3HAKOB HMX MPOTEKAHWS, OIBITHL, OTpakalomue (Qu3HYecKue
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEMHEHUH (BO3MOXHO HCIOJIb30BAHNE BUJICOMATEPHAIIOB), O3HAKOMIICHHE
¢ obOpa3mamMu XJOPHUIOB (TaJIOTEHHUIOB), O3HAKOMJICHHE C OOpaslaMu cepbl U ©€ COSHWHCHHUSIMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHON KHUCIIOTHI, H3yYCHHE XHUMHYCCKHX CBOWCTB pa30aBICHHON CEPHOH KHCIIOTHI,
MPOBE/ICHUE KAUYEeCTBCHHOM peakiuy Ha Cyib(}haT-HOH U HAOIIOJCHHE MpH3HAKa e MPOTEKAHUS, 03HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX M (OCPOPHBIX YHAOOpPCHHM, MOTydYCHHE, COOMpaHUE, PACIO3HABAHHUEC W HM3YUYCHHUE CBOWCTB
aMMHaKa, MPOBEACHHUEC KA4YCeCTBCHHBIX PEaKIMii Ha MOH aMMOHHS W (GochaT-HOH M H3YUYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCIHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeEIhi0 (BO3SMOXKHO WCIIOJIB30BAaHHE
BHCOMATEPHAJIOB), H3YUCHHE MOJIENICH KPUCTAIUIMICCKIX PEMIETOK anMasa, rpadura, GpyuiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHUBOTA3a, MOIyYCHHE,
cobupaHue, pacrmo3HaBaHWE W HU3YUYCHHE CBOMCTB YIJICKHCIOrO ras3a, MPOBEACHHUE KAaYECTBEHHBIX PEakiMid Ha
KapOOHAT M CHJIMKAT-HOHBI M W3YUYCHHE IMPHU3HAKOB WX IMPOTEKAHHS, O3HAKOMJICHHE C TPOIYKIHEH CHIMKATHOM
MPOMBIIIIJIEHHOCTH, PEIICHNE YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHele HeMeTalluIbl U UX COSJTUHEHHSI.

MeTanjibl ¥ UX COeIMHEHUS

OOmrast xapakTepUCTHKAa XHMHYCCKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHMHM UX TIOJOXKCHUS B
Ilepuonuueckoii cucreMe xumudeckux sinemenToB Jl. M. MenneneeBa u crpoenuss aroMoB. CTpoeHUE METaJUIOB.
Mertannuueckasi CBsI3b W MeTaUIMUECKas KpUCTAJUTMYecKas pemérka. DIEKTPOXUMHUYECKUH Pl HaMpsKeHUH
MeTauioB. OU3MUYECKUEe U XMMHYECKHE CBOHCTBAa MeTayuoB. OOmme criocoObl momydeHus MetamioB. [loHATHE O
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MIPOMBIIIIIIEHHOCTH.

Illenouynsie MeTamibl: nonoxexue B [lepuonnueckoit cucteme xumudeckux 3iaemeHToB /. . Menaeneesa,
CTPOCHHE WX aTOMOB, HaXOXIeHHWe B mpupoge. DPuznveckne W XUMHYECKUE CBOWCTBA (Ha IpuUMepe HATPUS U
kanust). OKCUIIBI ¥ TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre MeI0YHbIX METAJUIOB U MX COeIUHEHUH.

IllenoyHo3eMenbHbIE METAJUIBl MAarHUM U Kajibluil: nojoxkenue B Ilepuoguueckoit cucreMe XMMHYECKUX
anemeHtoB [[. U. MeHnzeneeBa, cTpoeHHe HMX aTOMOB, HaXOXXJIEHUE B mpupoje. PU3NYECKUE U XUMHUUECKHE
CBOWCTBa MAarHusl W Kamblus. BakHelmne coeqMHEHUS KaublHs (OKCHJ, THIPOKCH, coin). JKECTKOCTh BOABI U
CrocoO0BI €€ yCTpaHeHus!.

AmomMuHuii: nonoxxenue B Ilepuonndeckoil cucreme xumudeckux osnemeHtoB Jl. M. Mengeneesa,
CTPOCHHE aToMa, HaxOXJeHUe B mnpupoie. Du3uyeckre W XUMHUYCCKHE CBOWCTBA aOMUHHS. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUAPOKCHUIA aTFOMUHUSI.

Kenezo: monoxenue B Ilepuoguueckoit cucreme xumuueckux anemeHToB [[. Y. MenneneeBa, cTpoeHue
aToMa, HaxokJeHue B mpupoje. Pu3nyeckrue U XUMHUYeckue cBoilcTBa xkene3a. OKCUABI, THAPOKCHIBI U COJH
xenesa (I1) u xxenesa (111), ux cocras, cBONCTBa ¥ MMOJTy4eHHUE.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE C 00pa3llaMi METAJUIOB ¥ CIUIABOB, UX ()U3UYECKHMHU CBOWCTBAMH, U3yUCHHE PE3YIILTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHJICOMATCPHANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHSI C BOJIOH (BO3MOKHO HCIIOJIb30BAHKE BHICOMATEPHUAIIOB), UCCIIEOBAaHNE CBOMCTB JKECTKOM BOJIBI,
mpo1iecca TOPEeHUs JKelle3a B KUCIopoae (BO3MOXKHO HCIOJB30BAHHE BHIACOMATEPHAJIOB), MPU3HAKOB MPOTEKAHMUS
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KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHMs, KajbLWs, aMIOMUHUsA, [UHKa, kenesa (I1) u xemesa (1), mexu (1),
HaOJIO/IeHUEe W ONHMCAaHUE IIPOIIECCOB OKPAIIMBAHUS IUIAMCHH HWOHAMH HATPHSA, Kalis W KalbIHi (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKA, PelIeHUEe IKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelIne MeTanbl 1 UX COSMHEHHUS.

XuMHA M OKpY:KaOLas cpeaa

BemectBa W MaTepuanbl B TIOBCEIHEBHOW JKM3HM 4YeJoBeka. be3omacHOe WCIIONh30BaHHE BEIISCTB W
XMMHUYECKHX peakluii B ObITy. [lepBas moMomb Mpu XMMUYECKUX 0)KOTax M OTPABICHHSX.

XUMIYeCcKoe 3arps3HeHNe OKPYXKaoIIel cpenpl (peaenbHas JOIMyCTHMas KOHIICHTPALKs BEIIECTB, aee
—ITJIK). Pob XxuMu# B peIIeHAN SKOIOTHIECKIX IPOOIEM.

Xumuueckuii Ikcnepumenm:

n3y4eHue o0pa3oB MaTepUaIoB (CTEKIIO, CIUIaBbl METAJUIOB, IIOJIMMEPHBIC MaTepPHaJbI).

Mesxcnpeomemmnuie cea3u

Peamuzanmst MeXNpeIMETHBIX CBs3ed IpU W3YYEHHUH XHMUM B 9 Kiacce OCYIIECTBIETCS 4Yepe3
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OOure ecTecTBCHHO-HAyYHBIC MOHATHA: HAyYHBIH (PaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHAlN3, CHHTES,
Ki1accuuKkanus, MepuoJUYHOCTh, HAONIIOJCHUE, DKCIIEPUMEHT, MOJAEIHPOBAHUE, U3MEpPEHHE, MOJEib, SBIICHHE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Omsnka: MaTepHs, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHI, H30TONHI, PaIdOaKTUBHOCTH,
MOJIEKYJIa, JIEKTPUUECKHH 3apsill, TPOBOIHHUKH, HOIYIIPOBOJHUKH, JAUIEKTPHKH, (POTOIIEMEHT, BELIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBAa, Ia3, pacTBOP, PacTBOPUMOCTh, KpHCTAJUIMYECKas peuIéTKa, CIUIABbI,
(hm3MYecKre BEIMIHUHBL, €IUHUIBI H3MEPEHUSI, KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, ColHIIE.

Buonorusi: gortocunTes, npixanue, 6uocepa, SKOCUCTEMA, MHHEpAIbHbIE yJOOPEHHUS,, MUKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

leorpadusa: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TOPOMBI, IMOJE3HBIE HCKOMAeMbIe, TOILIHBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30BAHNUA

JIMIYHOCTHBIE PE3YJIbTATbBI

JIuyHOCTHBIE PE3yJIbTAaThl OCBOEHMS IPOrPaMMBbl OCHOBHOTO OOLIET0 00pa3oBaHWs JOCTUTAIOTCS B XOJE
0o0y4eHNs XUMHH B €AWHCTBE Yy4eOHOH M BOCIHTATENHHON NEATEIBHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMU
POCCHICKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE NpaBHIaMU
M HOpMaMH TOBEAEHHS M CIOCOOCTBYIOT IIpolLleccaM CaMOIIO3HAHMS, CaMOPa3BHTHS M COLMATH3aLUH
00yJaroImuxcs.

JImgHOCTHBIE pE3ynbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U pacIIUpEeHHe ONbITA AEATENbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTU!

1) naTPHOTHYECKOT0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEGHHSI K OTEYECTBEHHOMY KyJIbTYpPHOMY, HCTOPHYECKOMY M HAayYHOMY HACIIEAHIO,
MOHMMAaHHMs 3HaYCHUs] XUMUYECKOH HayKH B KHM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAETh JOCTOBEPHOM
nHpopmanmei o nepeioBbIX JOCTHKEHUSIX U OTKPBITHAX MHPOBOM M OTEYECTBEHHOI XMMHH, 3aMHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUIX 00 yCTPOHCTBE MUpPa U OOIECTRa;

2) rpaKIaHCKOr0 BOCUTAHUSA:

NpeACTaBJICHHA O COHUAJIBHBIX HOpPMax MW IpaBUIaX MCEKINIHOCTHBIX OTHOILIICHUH B KOJIJICKTUBCE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-MCCIIEOBATENbCKOW, TBOPUYECKOH H
JIpYTHX BHAAX AEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOH COBMECTHOM JESTENBHOCTH TIPH BBIIOIHCHUU
y‘ICGHLIX, TMO3HAaBATCJIbHBIX 3aJia4, BBINIOJHCHUU XUMHUYECKHUX ODKCIEPHUMCHTOB, CO3JaHUU y‘Ie6HLIX IPOCKTOB,
CTPpEMJICHUA K B3aUMOIIOHUMAHWIO W B3aMMOIIOMOIIXW B IPOIECCE 3TOM yqe6H0171 JACATCIbHOCTH, T'OTOBHOCTH
OLICHWBATh CBOE ITOBEJCHUE M IIOCTYNKN CBOMX TOBAPHILIEH C MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM C y4ETOM
0CO3HaHMSA MOCIEICTBUN OCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PDEHUECKHE MPEACTABICHUS O BEIIECTBE MW XUMHYECKOW pEaKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HayKH M COCTABILIIONINE OCHOBY JJISI TOHUMAHUS CYIIHOCTH Hay9HOW KapTHHBI
MHpA, NPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS NMPHUPOIBI, B3aUMOCBA3SIX UEIOBEKA C IPUPOIHON
Cpe/Ioi, O pOJIM XUMHH B NTO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MIO3HABaTEJIbHBIE MOTHUBBI, HAIPAaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWH 1O XMMHH, HEOOXOIUMBIE IS
00BsICHEHHS HAOI0JaeMBIX IPOLIECCOB U SBICHUM, II03HABATEIbHOMN, MHPOPMALMOHHONW U YUTATEIICKON KYJIBTYPBI,
B TOM YHCJIC HAaBBIKOB CAMOCTOSTENILHON paboThI ¢ y4eOHBIMU TEKCTaMHM, CIIPABOYHOMN JTHUTEPaTypOl, TOCTYITHBIMU
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00Y4EeHHUIO U TO3HAHMIO, JIFOOO3HATENIEHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM00OpPa30BaHMUIO,
MPOEKTHOM U HMCCIIeIOBATENHCKOM NeTeIbHOCTH, K OCO3HAHHOMY BBIOODY HAIIPABICHHOCTH M YPOBHs OOy4eHUs B
anbHEHIIEM;

4) dopMupoBaHUs KYJbTYPHI 310POBbSI:

OCO3HAaHUEC IECHHOCTU XXU3HU, OTBECTCTBCHHOT'O OTHOMICHHA K CBOEMY 310POBbIO, YCTAHOBKU Ha 3I[Op0BI;Iﬁ
00pa3 )KN3HHU, OCO3HAHWE TOCIIEICTBUI M HETIPUATHE BPEIHBIX NMPHUBBIYEK (YNOTPEOICHUS aJIKOToJIsl, HAPKOTHKOB,
KypeHusi), HeOOXOMMOCTH COOIOCHNS MPAaBMJI OE30MACHOCTH MPH OOpalIeHUH C XUMHYECKUMH BEIIECTBAMHU B
OBITY U pealbHOM KU3HH;

5) Tpya0BOr0 BOCIUTAHUSA:

MHTEpEC K NPaKTHYECKOMY H3y4YeHHIO Npodeccuii M Tpynda pa3iIMdyHOTO poja, yBaXEHHE K TpyLy M
pesynabTaTaM TPYHOBOM NESATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPHMEHEHUs NPEIAMETHHIX 3HAHUN 0 XHMUH,
OCO3HAHHBIN BEIOOpP MHINBUAYAIHEHON TPASKTOPHH MPOIOJKEHUS 00pa30BaHMA C YIETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHOM podecCHOHaIbHON eI TeIbHOCTH
Y pa3BUTHUsI HEOOXOANMBIX YMEHUH, TOTOBHOCTh aJallTHPOBATHCS B MPO(ECCHOHANBHOH cpe/ie;

6) 9K0JI0rHYeCKOr0 BOCIUTAHMSI

9KOJIOTHYECKH IIeTIECOO00pa3HOe OTHOIIEHHE K MPHpoJie KaK HCTOYHUKY JKH3HH Ha 3eMje, OCHOBE &
CYIIECTBOBAaHMUS, NOHMMAaHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro odpas3a *KHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K
COOCTBEHHOMY (PM3UYECKOMY U MCHXHYECKOMY 30POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
MMOBEACHUA IIPU pa60Te C BCIICCTBAMHU, a TAKXKEC B CUTyalluAX, YI'POKAIOMINX 3JOPOBBIO U KU3HU HIO)Ieﬁ;

CHOCOOHOCTH NMPUMEHSITH 3HaHMUS, MOJTydaeMble IPH N3yYCHUH XMMUH, JJIs PELICHUs 3alad, CBSI3aHHBIX C
OKpYXKalolIeH MPUPOIHON CPEemoi, JUIsl MOBBIMICHNS YPOBHS KOJOTMYECKOW KYJBTYPbI, OCO3HAHHS TI00aIbHOTO



XapakTepa JKOJOTHMYECKHX MNpoOJIeM W TyTeH HMX pEHICHHS HOCPEICTBOM METOMOB XHUMHH, SKOJOTHYECKOTO
MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM, KOMMYHHKATHBHOM M COITMAIIBHOMN TPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAUYUMbIE Uit (POPMUPOBAHUS MHUPOBO33PEHUS
oOIeHayYHbIe TOHATHS (3aKOH, TCOPHs, MPUHINIL, THIIOTe3a, (aKT, CHCTeMa, MPOIEeCC, IKCIIEPHUMEHT U APYToe.),
KOTOpBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX NMpeaMeTax M IMO3BOJIIOT Ha OCHOBE 3HAaHMH U3 THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHUE O IEJIOCTHONW HAay4yHOl KapTHHE MHUpa, W yHUBEpCAJbHBIC y4eOHBIE
JeWicTBusa  (IO3HAaBaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPpMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TNIAHUPOBAHHIO U OCYILECTBICHHUIO yIEOHOH IEATENbHOCTH.

IMo3naBaTenbHbIE YHHBEPCATbHBIE YUeOHbIE AeiiCTBUS

Ba3zoBble Joruyeckue AeiicTBuA:

YMEHUSI HCIIOJIb30BAaTh NMPHEMBI JIOTHUECKOTO MBIIIICHUS TP OCBOCHUM 3HAHWH: PAcKpPBIBATh CMBICI
XMMHUYECKHUX MMOHATHH (BBIIEIATH UX XapaKTepHble NPU3HAKH, YCTAaHABIMBATh B3aMMOCBSA3b C IPYTHMMH MTOHATHIMH),
HCIIOJIBb30BAaTh IIOHATHA IJIA O6L$ICHCHI/IH OTACJIIbHBIX (baKTOB u HBJ’IeHHﬁ, BLIGI/IpaTL OCHOBAHUA U KpUTCPUU IJIA
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKIMH, yCTaHABIMBATh NMPHUUMHHO-CIEACTBEHHBIC CBS3U
MEXKAYy OOBEKTaMH H3Y4YCHHS, CTPOHUTH JIOTHUECKHE pacCykKAeHWsS (MHAYKTHBHBIC, NCIyKTUBHbIC, II0 aHAJIOTHH),
JCJIaTh BBIBOAbBI U 3aKIIFOUCHU A,

YMEHHE NMPHUMEHATh B NPOIECCEe TMO3HAHUS MOHATUS (TIPpeIMETHBIE M METalpeIMETHbBIE), CHMBOJIMYECKHE
(3HAKOBBIE) MOJEINH, WCIONb3YEMbIe B XHUMUH, NPEOOPa3OBBIBATH HIMPOKO NPHMEHSIEMBIE B XHMUU MOZEIHHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKasi popMysia U ypaBHEHUE XUMHUECKOI peakLuu
— Ipu pPEHICHUU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘léTOM OTUX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC IPH3HAKH U3y9aeMbIX 00BEKTOB — XMMUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHH,
BBISBIIATH 061111/16 3aKOHOMEPHOCTH, MPUIUHHO-CJICACTBECHHBIC CBA3NW U NPOTHUBOPECYUA B M3Yy4YaCMbIX ITpoHECcCax U
SIBJICHUAX.

BasoBble ucciiegoBareibcKue AeiicTBUA .

YMEHHE HCIIONb30BaTh MTOCTABJICHHBIC BOIPOCH B KaUECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B KaueCTBE
OCHOBBI I (I)OpMI/IpOBaHI/IH THUIIOTE3BI TTO IMPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX Cy)KHeHHﬁ;

IIpUOOpeTeHNe OMNbITa MO IUIAHMPOBAHMIO, OPTaHM3alMM M IIPOBEICHUIO YYEHHYECKHX IKCIIEPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJOM Ipoliecca, CaMOCTOSTENBHO IPOTHO3MPOBAThH €ro pe3ysbTar, (opMynmpoBarth
000011IeHUsT ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEJAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOCIaHHOM
paborte.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, AHAIM3MPOBaTh W HWHTEPHPETHPOBATH HH(OPMALMIO PA3IUUHBIX BHUJOB U (HOpPM
NpeACTaBJICHUA, TOJIY4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (Haquo-nonynﬂpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHus, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TPUMEHSATh pa3JIMuHble METOAbl M 3alpochl IpU MOHMCKEe M OTOope uHpopManuu u
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX ISl BBIOJHEHMS y4eOHBIX M MO3HABATEJIBHBIX 33734 ONPENSIEHHOTO
THIIa, TNPUOOpPETEHHE ONbITa B 00NAaCTH HCHOJIB30BaHUS WH(POPMANNOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAZICHUC KyJ'IBTypOﬁ AKTUBHOTO HCIIOJB30BaHUA Pa3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOATEIBHO BI)I6I/IpaTL
ONTHUMAIIEHYIO (OpMY MPEACTABICHUS HHPOPMAIIUY U WILTIOCTPUPOBATH peliaeMble 3319l HECTIOKHBIMH CXEMaMH,
JrarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

YMEHHME MWCIOJIb30BaTh M aHAIM3UPOBATH B TIpollecce Y4EOHOW M HCCIIEHOBATENILCKON JIESITENIHOCTH
uH(opMaLUIoO O BIMSHUM MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTA Ha COCTOSHUE OKPYKAIOILEH
MPUPOTHOH CpesIbL.

KomMyHHUKaTHBHBIC yHHBepCcaIbHbIe yYeOHbIe 1eHCTBHA:

YMEHHS 3a/1aBaTh BOIPOCHI (B XOi€ AWajiora M (WIM) AMCKYCCHH) IO CYIIECTBY OOCYXTaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUS OTHOCUTENBHO BBIMOJTHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHUS NPECTABIATD MOJyYeHHbBIE Pe3yJIbTaThl TI03HABATEIBHOM JIESITELHOCTH B YCTHBIX M MTUCHMEHHBIX
TEKCTax; ACJaTb MNPE3CHTAIIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHYCCKOTO J3KCICPHUMCHTA (na6opaT0pHoro OIIbITA,
1abopaTOpPHOH pabOTHI MO UCCIICTOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHs y4eOHOro COTpYJHHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOH IO3HAaBAaTEJLHOH U
MCCIIE/IOBATEIbCKON JIETEIbHOCTH TPH PEIICHUN BO3HUKAIONMIMX IPoOJeM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB U
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COTJIACOBAHUS TO3MLUK (0OCYKAEHHS, OOMEH MHEHHSMH, «MO3TOBBIE IITypMbI», KOOPAMHAIMA COBMECTHBIX
JICHCTBUH, OTIpe/ie]IeHne KPUTEPHUEB 10 OIICHKE KaueCTBA BHITTOJIHEHHONW PaOOTHI M IPYTHE).

PeryasiTuBHBIe yHHBepcaabHbIe yueOHbIE 1eHCTBUA

YMEHHUE CaMOCTOSATENIFHO ONPEeNaTh LeU AesITeNbHOCTH, INIAHUPOBATh, OCYIIECTBIATh, KOHTPOIUPOBATh
U TpH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO ICSTEIBHOCTH, BHEIOMpaTh Hambosee 3(PQPEKTHBHBIE CIIOCOOBI
penIeHusT y9eOHBIX W MO3HABATEIbHBIX 3a/ad, CAMOCTOSTEIBHO COCTABISITH WIM KOPPEKTUPOBATH MPEIIIOKECHHBIN
ITOPUTM JEWCTBHH NP BBINOJIHEHUU 33/laHUK ¢ y4ETOM IOJyYeHHs HOBBIX 3HaHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX M PEAaKLUMAX, OLECHMBAaTh COOTBETCTBHE IIOJyYEHHOTO pEe3yNbTaTa 3asBICHHON LEIH, YMEHHE
UCTIONIb30BaTh M aHAJTU3UPOBATH KOHTEKCTHI, IPEAIaracMble B YCIIOBHHY 3aJaHUM.

HNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJIepKaHHs, YCTAHOBICHHOTO TaHHOM
(henepanpHO pabodeil IPOTpaMMOii, BEIIEIAIOT: OCBOSHHBIE O0YJAIOIIMMUCS HayYHBIC 3HAHUS, YMCHUS U CIIOCOOBI
JeWCTBUH, cneuuduyeckue Uil MpPeIMETHOH o0aacTH «XUMHS», BHIBI JIESATEIBHOCTH MO IOJyYSHHUIO HOBOTO
3HaHMs, €0 MHTEPIIPETAlNH, NPeoOpa30BaHHIO ¥ MPUMEHEHHUIO B Pa3JIMYHBIX YI€OHBIX U HOBBIX CUTYAIIHsX.

K xonmy oOyueHus B 8 KkJiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb
c(OpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHI:

. PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IMOHATHIL: aTOM, MOJIEKyJa, XUMHYECKUH 3JIEMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEINECTBO, CMECh (OJHOPOJHAS M HEOJHOPOAHAS), BaJICHTHOCTb, OTHOCHTEIIBHAS
aTOMHas ¥ MOJEKYJIspHas Macca, KONMYECTBO BELIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOIS XUMHYECKOIO
9JIEMEHTa B COEAMHEHUH, MOJISIPHBIH 00bEM, OKCHI, KUCIOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPHLATEIEHOCTD, CTEIICHb
OKHCJICHHS, XUMHUYECKas peakusl, KiacCu(UKalMs peakuuii: peakiui COSANHEHUS, PEaKIMN PAa3I0KEHHs, PeaKuu
3aMEICHUS, PEakMH OOMEHa, 3K30- M 3HAOTEPMHUYECKHE DPEaKIWH, TEIUIOBOH 3(¢EeKT peakiuu, SIpo aToMa,
ANIEKTPOHHBIH CJIOl aroMa, aroMHas OpOHWTaNb, paAWyCc aToMmMa, XMMHUYECcKas CBs3b, MOJSAPHAs W HENoJspHas
KOB&JICHTHAsl CBsA3b, HMOHHAS CBA3b, WOH, KaTHOH, aHMOH, PacTBOp, MaccoBas JAOJsA BeulecTBa (TPOLEHTHas
KOHIICHTPAIHS) B PACTBOPE;

. WIIIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYECKHX MOHSATHH U MPUMEHATH 3TU MOHATHS MIPH
OIMCaHMH BEILECTB U UX IPEBpaLICHUN;

. UCIIONIb30BaTh XUMHYECKYI0O CHMBOJIMKY [UII COCTaBJieHHS (DOPMyJl BEUIECTB M YpaBHEHHUH
XUMHYECKUX PeaKIHii;

. OTpeNeNaTh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIMHEHUSX, CTENEHb OKHCICHHUS
3JIEMEHTOB B OWHApHBIX COEAMHEHHSX, NMPHHAUICKHOCTh BEHIECTB K OMNPEACICHHOMY KJIAacCy COEIMHEHHH IO
(hopmynamM, BUJ XMMUYECKOH CBs3M (KOBAJICHTHAS 1 HOHHAS) B HEOPTaHMYECKUX COCANHEHUSX;

° packpbiBath cmbici [lepuoguueckoro 3akona J[. M. MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAaHUE
NEPUOANYECKON 3aBUCHUMOCTU CBOMCTB XMMMUYECKHX 3JIEMEHTOB OT MX IOJIokeHMs B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYIJIIPHOTO YU€HHs, 3aKOHa ABOTaipo;

. ONUCHIBATH M XapaKTepH30BaTh TaOmuuHyo ¢opMmy Ilepronnueckol CHCTEMBl XUMHYECKHX
3JIEMEHTOB: Pa3IMyaTh MOHATHA «TJIaBHas MoArpymmna (A-rpynmna)» u «mobouyHas noarpymmna (b-rpymnmna)», Maisie u
OoJsibIIe TIEPHOMBI, COOTHOCHTH OOO3HAuUCHHMs, KOTOphIe HMeroTcsi B Tabmuue «llepuomuueckas cucrema
xuMudeckux anementoB JI. M. MengeneeBa» ¢ 4HCIOBBIMHM XapaKTEPUCTHKAMHU CTPOECHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB | 3apsij sSApa, o0IIee YHCII0 3IEKTPOHOB U PacpeieICHNE UX 110 3JIEKTPOHHBIM CII0SIM);

. KJIaccH(UIPOBATh XMMHYECKHE 3JEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMHUYECKHE PEeaKI[iH
(10 ymcIy M cocTaBy y4acTBYIOIIUX B PEAKIH BEIECTB, 110 TEIIOBOMY 3 (DeKTy);

. XapaKkTepu30BaTh (OMUCHIBATH) OOIMIKME XWMHYECKHE CBOICTBA BEIIECTB PAa3IMYHBIX KIACCOB,
MOJATBEPIK/Iasi OMMCAaHUE IPIMEPAMH MOJIEKYIISIPHBIX YPAaBHEHHH COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

. MPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCHMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUUECKUX NPEBPAILCHUH B Pa3IHUHBIX YCIOBHSAX;

. BBIYUCIIATH OTHOCHUTENBFHYIO MOJEKYISIPHYI0O M MOJSPHYIO MAacChl BEHIECTB, MAacCOBYIO MJOIIO
XMMHYECKOT'0 3JIEMEHTa 10 opMyie COeIMHEHHMS, MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PAcyETHI 110
YPaBHEHHIO XMMUYECKON peaKiiy;

. MPUMEHITh OCHOBHBIE ONEPAIM MBICIUTEIFHON NEeSTeIbHOCTH — aHAIW3 M CHHTE3, CpPaBHEHUE,
00001IeHNe, CUCTEMATU3aINI0, KIACCU(PUKAIIUIO, BBISBICHHE MPUYUHHO--CIEJACTBEHHBIX CBS3€H — ISl M3y4YeHUS
CBOMCTB BEIECTB M XUMHYECKUX PEaKIMH, €CTECTBEHHO-HayYHbIE METOABI MTO3HAHUS — HaOJIOEHHE, U3MEPEHHE,
MOJICTUPOBAHHNE, SKCIIEPUMEHT (PEabHBI U MBICICHHBIH);
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. CJIEI0BATh INIPaBWJIAM MOJB30BAaHMSA XMMHUYECKOH MOCYION M JIaOOpaTOpHBIM OO0OPYHOBAaHHEM, a
TaKOKe MpaBWIaM OOpAIEHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMAMH IO BBIIOJIHEHUIO J1a0OPATOPHBIX
XMMHUYECKHX OIBITOB [0 TOJYYEHHI0O U COOMpaHHMI0 Ta3000pa3HbIX BEUIECTB (BOJOpOJAa M KHUCIOPOJa),
NPUTOTOBJICHUIO PAacTBOPOB C ONpENENIEHHOW MacCOBOW MoJyieil pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH H
MPOBOANTH XHMUYECKHE OKCIIEPUMEHTHl IO pPACIO3HAaBAHUIO PACTBOPOB MIEIOYEH M KHCIOT C ITOMOIIBIO
WHANKAaTOPOB (JTakMyc, peHoN(TanenH, METHIIOPAHK U APYTHE).

K kxoHmy oOyueHuss B 9 KJiacce INpeIMETHBIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

. PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX IOHATHH: XMMHYCCKHH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO, CJIOXHOE BEIIECTBO, BaJIEHTHOCTH, AJIEKTPOOTPHUIATENHLHOCTD, CTENEHb
OKHCJICHHSI, XUMHYECKasi Peakiys, XUMHYECKasi CBs3b, TEIJIOBOW 3(deKT peakiuu, MOJb, MOJSPHBIH OO0BEM,
pacTBOp, 3NEKTPOIMTHI, HEINEKTPOIHTHI, JIICKTPOINTHUYECKAs NUCCOLMAINS, PEAaKIUH HOHHOTO OOMEHa,
KaTaJu3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIe M HEOOpaTHMBbIEe PEaKLUH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC
peaKLH, OKUCIUTENb, BOCCTAHOBHUTEIb, OKHCIEHHE U BOCCTAHOBIICHHE, AJUIOTPONHS, aM()OTEPHOCTh, XUMHUYECKas
CBSI3b (KOBaJICHTHAS, HOHHAS, METAJUTMUECKas), KPHUCTAJUINYECKast peIéTKa, KOPPO3Us METAIIIOB, CIUIABBI, CKOPOCTh
XMMHUYECKOH peakii, MpeaeibHo nomycTumas KonuenTpanus [1/1K BemecTsa;

° WTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHYCCKUX MOHATHH U MPUMCHATH 3TU MOHATHUA TIPU
OIIMCAaHNH BEIIECTB U MX MPEBPALICHUH;

. UCIIONb30BaTh XHMHYECKYIO CHMBOJHKY [UI COCTaBJICHHS (OpPMYNT BEUIECTB W ypaBHEHUH
XUMUYECKHUX PEeaKLnii;

° ONpCACIIATE BaJICHTHOCTbL MW CTCHCHb OKHUCICHUA XUMHUYCCKHUX DJJIEMCHTOB B COCIUHCHHUAX
Pa3IMYHOTO COCTaBa, NPHHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COSAMHEHHH 1o (opMmylaM, BHA
XUMHYECKON CBSA3U (KOBaJ’IeHTHaﬂ, HWOHHas, MeTaJ'IJ'II/I‘IeCKaSI) B HCOPraHUYCCKHUX COCAMHCHUAX, 3apsal HOHaA IIO
XUMHYECKOH (hopMylie, XapakTep cpelibl B BOAHBIX PACTBOPaX HEOPraHMYECKUX COCANHEHUH, THIT KPUCTAIITMYECKOM
PEnIETKN KOHKPETHOTO BELIECTRA;

. packpeiBath cMbicn llepuommueckoro 3akoHa /JI. M. MeHzpeneeBa M AEMOHCTPHPOBATh €ro
NMOHMMaHME: OINUCHIBATH W XapakTepu3oBaTh Tabau4yHyr Qopmy I[lepuoaudeckoil cUCTEMBl XHMHYECKHX
3JIEMEHTOB: Pa3jIN4aTh MOHATHUS «TJaBHas MoArpynmna (A-rpymnmna)» u «nodouHas noarpymma (b-rpynma)», mansie n
OoJibIIe TIEPUOJBI, COOTHOCHUTH O0O3HAYEHMs, KOTOpPhIE MMEIOTCS B MEPHOANYECKOW TaOJIUIE, C YHCIOBBIMH
XapaKTEePUCTUKAMH CTPOEHHUSI aTOMOB XUMHMYECKHX 3JIEMEHTOB (COCTaB U 3apsi spa, obliee YHCIIO JJIEKTPOHOB U
pacnpeeneHue Ux 10 JIEKTPOHHBIM CJI0SIM), OOBSCHATH 00IINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3JIEMEHTOB
W UX COEIMHEHUH B Mpe/esiax MalbIX IEPUOJIOB U TIABHBIX MOATPYII ¢ Y4ETOM CTPOCHUS X aTOMOB;

o KHaCCI/ICbI/IHHpOBaTL XUMHUYECKUEC DJJIEMECHTBI, HCOPIraHMYCCKUE BCIUIECCTBA, XUMUYCCKHUC PCAKIIUN
(o 4Mcny M CcoCTaBy Y4YaCTBYIOLIMX B PEAKLMH BELIECTB, 10 TEIUIOBOMY 3(G(EeKTy, 10 W3MEHEHHIO CTeleHel
OKHCJICHHS XUMHYECKUX HJIEMEHTOB);

. XapaKkTepu30BaTh (ONMCHIBATH) 0OImMe M crenuduyeckue XUMHYECKHE CBOMCTBA MPOCTHIX H
CJIOXKHBIX BEIIECTB, MOATBEPIKIAad ONMMUCAHUC MPUMEPAMU MOJICKYJIAPHBIX U MOHHBIX ypaBHeHI/II\/'I COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIiA;

. COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHYECKON THCCOLIMANNK KUCIIOT, IIeJI0Uei U COJIeH, TONHbIE U
COKpAIIEHHBIE YpaBHEHMS peaKkUuii MOHHOTO OOMEHa, YpaBHEHHs pPEaKIWi, MOATBEPXKJAIOMIMX CYIIECTBOBaHHE
TE€HETUYECKON CBI3U MEXKY BEIIECTBAMU Pa3JIMUYHBIX KJIACCOB,

. PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIHLHO-BOCCTAHOBHUTENIBLHBIX PEAKIUH MOCPEICTBOM COCTABICHHS
ANIEKTPOHHOTO OajaHca ITUX peaKIui;

° IIPOTHO3UPOBATH CBOMCTBa BEMICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BOSMOXHOCTH MPOTCKAHUA
XMMHUYECKHX MPEBPAIIECHHUI B Pa3JINUHBIX YCIOBHSX;

. BBIYHCIIATH OTHOCHUTEIILHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIECTB, MAaCCOBYIO JIOJIO
XMMHYECKOT'0 dJIeMEHTa 1Mo opMyJie COCMHEHHs, MACCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI 110
YPaBHEHHIO XUMHUYECKOI peakIiy;

. co0JoiaTh NMpaBWila TOJIB30BAHUS XMMHUYECKOH IMOCYAOH M J1abopaTOpHBIM 00OpyJOBaHHEM, a
TaKXE IpaBuUiIa o6pau1eHI/m C BEHICCTBAMH B COOTBETCTBUU C HHCTPYKHOHUAMHU IIO BBITTOJHCHHUIO na6opaTopHHx
XMMHYECKHX OIBITOB MO TIOJIyYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKHCIIOTo rasa);

. NPOBOJUTD  PEAKLUWH, TOJATBEP)KAAIOIINE KAueCTBEHHBIH COCTaB  Pa3iMYHBIX  BEIECTB!
pacro3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMHUII-, HOAUMI-, KapOoHAT-, hocdar-, CHIIUKAT-, CyJIb}aT-, THAPOKCHUI-
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WOHBI, KATHOHBI aMMOHHMS U MOHBI N3yYCHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHMIECKUX
BEILIECTB;

. IPUMEHATh OCHOBHBIE ONEpAIi MBICIUTEILHON NESATEIbHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHME,
0000111eHre, CHCTEMATH3aLUIO, BbISIBICHHE PUUYNHHO-CIICACTBEHHBIX CBSI3€H — Ui M3Y4YEHHs CBOWCTB BEILECTB U
XMMHYECKHX PEaKIUi, €CTECTBCHHO-HAYYHBIE METOJbI TO3HAHUS — HAOIIOJNCHHE, U3MEPEHHE, MOJACINPOBAHUE,
SKCIIEPUMEHT (peasbHbBIA M MBICTICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBo yacoB
Ne HaumenoBanue pa3aesioB ¥ TeM NPOrpaMMbl JeKkTpoHHbIe (U (PPOBbIE)
KonrpoabHbie Ipakrnueckue
n/n Bcero o0pa3oBaTebHbIC PECYpPChI
padoTsI padoTsI
Pazgen 1. IlepBoHayaibHble XHMUYECKHE MIOHATHS
X — 0
11 VIMIA 7= BAKTAT ODIIACTE CCTECTBOSHATIA 1 5 2 Bu6anorexa LIOK https://m.edsoo.ru/7f41837¢
NPaKTUYECKON NIeITEIbHOCTH YeJIOBeKa
1.2 BemecTBa 1 XUMHUYECKUE PEAKIIUH 15 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41837c
Hroro mo paznenay 20
Pazgen 2. BaikHelilne npeacTaBuTeId HEOPraHHYECKUX BelllecTB
2.1 Boszayx. Kucnopoa. [Toustue 06 okcuaax bubnunoreka ITOK https://m.edsoo.ru/7f41837c
2.2 Bogopo. [ToHsTHE 0 KHCIOTaX U COMSIX Bubnuoreka IJOK https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [ToHsTHE 00 OCHOBaHUAX bubnuoreka ITOK https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KITACCHI HEOPTaHUYIECKUX COCTMHCHUI 11 1 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41837c

Hroro no pasneny

30

Pasnea 3. Ilepuoguyeckuii 3akon u llepnoauyeckas cucrema xumuieckux 3aeMeHToB . U. Menaeneesa. Ctpoenne aToMoB. XUMHUYeECKasi CBSA3b.

OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuuun

Ilepuoauueckuii 3akoH u Ilepuoanueckas cucrema

3.1 XUMHYECKHX 3j1eMenToB JI. 1. Meneneena. 7 bubnuoreka IJOK https://m.edsoo.ru/7f41837c
CrpoeHue aToMa

3.2 XAMUHECKas CBA3D. 8 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837c
OKHCIMTENEHO-BOCCTAHOBHUTENILHEBIE PEAKIMN

I'eorpaduueckas o6orouka 15 Bbubnuoreka [{OK https://m.edsoo.ru/7f41837c

Pe3epBHOE Bpems 3 Bbubnuoreka [{OK https://m.edsoo.ru/7f41837c

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 5
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9 KIIACC

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl JJieKTpoHHbIE (HU(ppoBHIE)
KonTpoabHbie IIpakTnuyeckue
n/n Bcero o0pa3oBaTebHbIC PECYpChI
padoThI padoThI
Pazgen 1. BemecTBo u XuMu4ecKne peakmuu
II 0 i
11 OBTOPCHHE H YTTYDICHHE SHAHHH OCHOBHAIX 5 1 Bbub6nmoreka IIOK https://m.edsoo.ru/7f41a636
pa3zenoB Kypca 8 Kinacca
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX PEaKIIfi 4 Bbubnuoteka LIOK https://m.edsoo.ru/7f41a636
c) X
1.3 MICKTPOTHTITIECKAT AUCCOMHANIA. AUMUACCRHC 8 1 1 Bu6nnorexa IIOK https://m.edsoo.ru/7f41a636
peakIuy B pacTBOpax
HToro no pasneny 17
Paznen 2. HemeTaJsIbl M X COETHHEHHUSA
06
2.1 4T XapaKTEPUCTHRA XUMUHCCKUX STEMEHTOR 4 1 Bu6norexa LOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anoresst
06
2.2 tHas XApAKTCPHCTHIA XHMHIHCCIUIX INEMEHTOR 6 Bub6nmorexa IIOK https://m.edsoo.ru/7f41a636
VIA-rpymmer. Cepa u ee COeTHHEHHUS
23 O0uias XapakTEpHCTHKA XUMHUHCCKIX JICMCHTOR 7 1 Bumorexa LIOK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30t, hochop 1 ux coeAnHeHUs
OO01as XapakTepUCTHKa XUMHYECKUX IEMEHTOB
24 IVA-rpymmst. Yriiepos 1 KpeMHuit 1 ux 8 1 2 bubmmoreka LTOK https://m.edsoo.ru/7f41a636
COCINMHCHUA
Hroro mo pazneay 25
Pazgen 3. MeTaibl ¥ UX COeAUHEHHSA
3.1 OO011Me cBOMCTBA METAIIOB 4 bubnmoreka IIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiinue MeTauisl 1 KX COEIUHEHUS 16 1 2 bubimmoreka IIOK https://m.edsoo.ru/7f41a636
HToro mo pazueiay 20
Pazgen 4. Xumus u oKkpyzkaromas cpeja
4.1 Berecta i MaTepHaisl B XKU3HH YSIOBEKa 3 bu6mmoteka [TOK https://m.edsoo.ru/7f41a636
Hroro no pazageny 3
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Pe3epBHOe Bpems

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

OBIIEE KOJIMYECTBO YACOB 110 ITIPOI'PAMME

68
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8 KIIACC

IIOYPOYHOE IINTAHUPOBAHUE

KoauuecTBo yacoB

Ne Tema ypoka Hdara DJyieKTpoHHbIE (1U(ppoBbIE)
Konrpoabnbie | IlpakTuyeckue
n/n Bcero H3yYeHus o0pa3oBaTesIbHbIE PeCYPCHI
padoThI padoThI

11 .P .

1 DEAMET XHMHH. TOIb XHMIH B KUSHH HEJ0BEKa 1 Bubmunorexa LIOK https://m.edsoo.ru/ff0d210c
Tena u BemecTsa

2 IloHATHE 0 METOAAX MTO3HAHUSA B XUMUU 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0d227e
Ipaxmuueckas paboma Ne 1

3 «[IpaBuna paboThI B 1a0OPATOPHHU U MIPUEMBI 1 Bubnuorexa IJOK https://m.edsoo.ru/ff0d23dc
oOpamieHns ¢ 1abopaTOPHEIM 000PYIOBAHUEM
Y .

4 Hcmve petiectra i cmeci. Crioco0nt pasneneris 1 bubmunoreka I{OK https://m.edsoo.ru/ff0d26ca
cMeceit
Ipaxmuueckas paboma Ne 2

5 «Paznenenue cmeceii (Ha MpUMepe OYUCTKU 1 Bubnuoteka [{OK https://m.edsoo.ru/ff0d28c8
TIOBapeHHO COMH)»

6 ATOMBI 1 MOJICKYITBI 1 Bbubnmorexa IJOK https://m.edsoo.ru/ff0d2a6c
X .3

7 MIMUHECKAE SJIEMEHTHI. 3HAKH (CHMBOILI) 1 Bbubmuorexa LIOK https://m.edsoo.ru/ff0d2be8
XUMHYIECKHUX DIIEMEHTOB
[IpocThie U CIOXHBIE BELIECTBA 1 bubnuoreka IJOK https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUCHHUE Bubnuoreka IJOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. XHUMHUUYECKast

10 (dopmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff0d2eae
9JIEMEHTOB
0] .0

11 THOCHTETIbHAT ATOMHAA Macca. LTHOCHTENbHA 1 Bbubimoreka ITOK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAst Macca

12 MaccoBast 70JIsI XMMHY€ECKOI'O DJIEMEHTA B COEJUHEHUHU Bbubnuorexa IJOK https://m.edsoo.ru/ff0d350c

13 Konmuectso BemectBa. Moib. MosisipHast Macca 1 Bubnmoreka IJOK https://m.edsoo.ru/ff0d5230
) . X

14 VISHHCCICHE H XHMITHCCIHE ABICHIA. AHMIHCCkad 1 Bbubnuorexa LIOK https://m.edsoo.ru/ffod37fa
peaxums
I1

15 PHIHAH | YCHOBHA TIPOTCKATIA XUMHUHCCIX 1 Bubmuorexa LIOK https://m.edsoo.ru/ff0d3al6

peakuumii
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3akoH COXpaHCHUS MAaCChl BEIIECCTB. XuMHuaecKkue

16 Bubnuoreka 1{OK https://m.edsoo.ru/ff0d3b88
YpaBHCHHS
B

17 PIHMCTICHILT KOTMMHECTRA, Macehl ]jemeCTBa o Bbu6nuoreka IOK https://m.edsoo.ru/ff0d5708
YpaBHEHHSIM XUMHYECKUX PEaKIUi
K i

18 ACCHQUKALM XHMHCCKUX PEaKIHii (COCMHeHI, bubunoreka ITOK https://m.edsoo.ru/ff0d3f34
Pa30oXKEHUs, 3aMEIICHHUs, 0OMEHa)
M. B. JI — y4CHBIii- .

19 OMOHOCOB == YHCHBIH BHHHKH?HGHHCT Bbubnuoreka ITOK https://m.edsoo.ru/ff0d40c4
O00011IeHNE U CHCTEMATH3ALMSA 3HAHUHA
K 6ota Nel

20 OHTPOTILHAT paboTa 1o Teme bubnuoreka ITOK https://m.edsoo.ru/ff0d4290
«BelecTBa 1 XUMHYCCKHIE PEAKIIANY
B — .C .K

21 OSAYX = CMECD T4308. LOCTaB BO3AYXa. BHCIOPOR bubnmoreka IJOK https://m.edsoo.ru/ff0d448e
— 3JIEMEHT U MpocToe BemecTBo. O30H
® .

22 VISHHACCKHC 1 XMMITICCKUE CBOHCTRA XHCIOpOAa Bubmnotexa IIOK https://m.edsoo.ru/ff0d4614
(peakmun oxucieHus, TopeHue). [lornsTre 00 okcumax
C 0 0

23 TIOCODBL HIOMYHCHHUA KHCIOPOAA B 1a00pATOPHH 1 bubnuoreka IJOK https://m.edsoo.ru/ff0d497a
npombllieHHOCTH. [IpuMeHerHune kucmopoaa
TemoBoit 3¢ deKT XUMHUECKON peaKIUH, TOHATHE O

24 TEPMOXUMHYECKOM YPABHEHUH, IK30- Bbubnuoteka [{OK https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCCKUX PEAKIUSIX
T .3

25 ONLIHBO (HEQTB, YroMb M MeTaH). SarpAsHeHie Bubmumotexa IIOK https://m.edsoo.ru/ffod4c4a
BO3JlyXa, CIIOCOOBI €ro MPe0TBPAIeHUS
Ilpakmuueckas paboma Ne 3 o Teme

26 «[Tony4eHue u COOUpaHE KHCIOPOIa, U3YUCHUE eT0 Bbubnuorexa IJOK https://m.edsoo.ru/ff0d4ae2
CBOWCTBY»
B — .

27 OROPOAL 7 SJIEMEHT 1 IPOCTO® BEMIECTBO Bubmnorexa IIOK https://m.edsoo.ru/ffod4dd0
Haxoxxaenue B mpupoae
) i .

28 VSHHICCIHE 1 XMMITICCKHE CBOHCTBRA BOROPOAA Bbubmnotexa IIOK https://m.edsoo.ru/ffod4dd0
IIpumenenue Bogopoaa

29 IToHsATHE O KUCIIOTAX U CONIX bubnunoreka ITOK https://m.edsoo.ru/ff0d50d2

30 Crioco0FI IoTydeHHs: BOJIOpoJia B 1abopaTopuu Bbubnuoteka [TOK https://m.edsoo.ru/ff0d4dd0
11, 6 No 4

31 paKmUieckan paooma iz 4 no meme Bbubmmoreka IIOK https://m.edsoo.ru/ff0d4f42

«ITomy4enue u cobupanue BOJOPOAA, U3yUEHUE €TO
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CBOMCTB»

32 MoutsipHblii 06bEM ra3oB. 3akoH ABoOraapo 1 Bubnuoreka I{OK https://m.edsoo.ru/ff0d542e

33 ?rqu;izziﬁz;5121’;22:;6::;2::5:6;;;zz?Mr;o 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0d55a0

34 E:::;:;:Z:;;i??g:é;ﬁ;i r;zgf;zi?:izamm 1 Bubnuoreka 1{OK https://m.edsoo.ru/ff0d5708

35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJILI Bbubnuoreka I1OK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBauwuii. [ToHsATHE 00 HHIUKATOPAX 1 bubmunoreka IJOK https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacrieHHbie u

37 HEHACHIIIECHHBIE PACTBOPHL. MaccoBast 0151 BELeCTBa 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0d5b40
B pacTBOpE
Ipaxmuueckas paboma Ne 5 o Teme

38 «[IpUroTOBICHHE PACTBOPOB C OMpPEACIEHHO 1 Butnuoreka IJOK https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JI€i paCTBOPEHHOTO BEILIECTBAY

39 Konrpoaenast pagora Ne2 o evie 1 Bbu6nuoreka ITOK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bonopoa. Boga»

40 OKcupl: cocTaB, KiacCH(UKAIMs, HOMEHKIATypa 1 bubnunoreka ITOK https://m.edsoo.ru/ff0d664e

41 1(1210?;:::ZZ:{Z“:?:;EES:;:;;;;’a (HCTOTHEE 1 Bu6muotexa LIOK https://m.edsoo.ru/ffod664e

42 OcHoOBaHUsI: COCTaB, KIACCH(UKAIINSI, HOMCHKIIATYpa 1 Bbubnuoreka IJOK https://m.edsoo.ru/ff0d67ca

43 [MonydeHne 1 XUMHYECKHE CBOWCTBA OCHOBAHUH 1 Bubnuoreka [{OK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiiacCU(pUKaIsi, HOMEHKIATYpa 1 bubnuoreka ITOK https://m.edsoo.ru/ffOdfee2

45 [MonydeHne 1 XUMHYECKHUE CBOMCTBA KUCIIOT 1 bubnuoreka IJOK https://m.edsoo.ru/ff0dfee2

46 S:;Eq(zs zj:izﬁﬁizrzmnawpa’ CriocoBbI Moy seHHs, 1 bubimoreka LIOK https://m.edsoo.ru/00ad9474
IIpaxmuueckas paboma Ne 6.

47 Perrenre sKCrIepUMEHTAIBHEIX 3a/1a4 110 TEME 1 bubnuoreka ITOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEIMHEHUI

48 E::;::;;:Eii::iber;}T:HyH;HaccaMH 1 Bbubnmoreka IJOK https://m.edsoo.ru/00ad9a50

49 O000ILEHNE U CHCTEMATHU3AIMS 3HAHU 1 bubnuoreka ITOK https://m.edsoo.ru/00ad9ch2

50 KonrtpoabHnas pa6ora Ne3 o Teme Bubnuoreka I{OK https://m.edsoo.ru/00ad9ela
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«OCHOBHBIC KJIACChI HEOPraHNICCKUX COCTMHCHUM»

HepBLIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX

51 1 Bubmuoreka IOK https://m.edsoo.ru/00ad9ffa
35teMeHTOB. [TOHSATHE O TPYIIaX CXOMHBIX HIIEMEHTOB
11 i 11
52 CPHOAITCCKMH SAKOH 1 IePHOAKHECKA cHCTeMa 1 Bubmnotexa IIOK https://m.edsoo.ru/00ada52c
xumudeckux anemenToB J[. 1. Menneneera
53 [epuo b1, TPYIITIBI, TIOATPYIIITEI bubmmoreka IJOK https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB aTOMHBIX sijep. V30Tombl bubnuoteka ITOK https://m.edsoo.ru/00ada342
C §
55 TPOCHHE SICKIPOHHAIX ODOIOCL ATOMOB SEMEHTOB 1 Bubnuorexa LIOK https://m.edsoo.ru/00ada6bc
Ilepuonuueckoii cuctemsl . 1. Menaeneena
XapakTepuCTHKAa XUMHYECKOTO DJIEMEHTA 110 €r0
56 nosoxenuto B [lepuoanueckoit cucreme /1. U. 1 Bubnuoreka IJOK https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproguueckoro 3aKoHa JUIs Pa3BUTHS
57 Hayku u npaktukd. J[. . MeneneeB — y4EHbIH, 1 Bubnuorexa IJOK https://m.edsoo.ru/00ada96e
neaaror U rpakJaHuH
6]
58 MICRTPOOTPHIATEILHOCTE BTOMOB XMMHHECKX 1 Bbubnuorexa LIOK https://m.edsoo.ru/00adaab8
JJIEMEHTOB
59 WonHas XuMUUYEeCKas CBSI3b 1 Bu6nuoreka ITOK https://m.edsoo.ru/00adac34
60 KoBaneHTHast OJIIpHAs] XUMUYECKask CBSI3b 1 Bbubnuoreka [{OK https://m.edsoo.ru/00adaab8
61 KoBasieHTHas! HEOISIPHASI XUMHIECKAS CBA3b 1 Bubnumorexa IJOK https://m.edsoo.ru/00adaab9
62 CreleHb OKUCIIEHHUS 1 bubnuoreka IJOK https://m.edsoo.ru/00adae28
63 OKHCIIMTENTEHO-BOCCTAHOBHUTENILHBIE PEAKIMN 1 bubnuoreka ITOK https://m.edsoo.ru/00adb076
64 OKHCITUTETN U BOCCTAHOBUTEIH 1 bubnunoreka IJOK https://m.edsoo.ru/00adb076
K 0 Ne 4
65 ORTpOJIBHAH paboTa foTeme 1 Bubnuoreka ITOK https://m.edsoo.ru/00adb486
«Ctpoenune atoma. XUMHUYECKasi CBSI3b)»
P i . 0606
66 e3ep %HHH ypox ODIICHHE H CHCTEMATH3AINHA 1 bubnuoreka IJOK https://m.edsoo.ru/00adb33c
3HAHWH
P i .
67 C3CPBHBIH YPOK OBobmerme 1 cHCTeMaTH3ANA 1 Bbubnunorexa LIOK https://m.edsoo.ru/00ad9ch2
3HAHUH
P i . 0606
68 CSCPBHEIH YPOK. LOODIISHHUE H cHCTEMATHIAINL 1 Bbubmmoreka IIOK https://m.edsoo.ru/ff0d61c6

3HAHUH
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OBIIEE KOJIMYECTBO YACOB I10 TIPOI'PAMME

68
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9 KIIACC

KoauuecTBo yacoB

No Hara DJieKTpoHHbIe (U poBbIE)
Tema ypoka Kontposnbubie  Ilpakruyeckue
n/n Bcero H3yYeHHHA o0pa3oBaTebHbIE pecypchl
padoThI padoThI

11 i LT

1 CPHOAMTCCKUH 3AKOH. 1 /CPHOAKHECKA chcTeMa 1 Bu6nnorexa ITOK https://m.edsoo.ru/00adb59e
xumudeckux anemenToB J[. V1. Menneneena
3aKOHOMEPHOC 3MEHEHHH CBOJIC ec

2 KOHOMEPHOCTH B H M HOHHH CBOMCTE XHMITTCCIHX 1 Bbubnmoreka IIOK https://m.edsoo.ru/00adb6b6
9JIEMEHTOB IIEPBBIX TPEX MEPUOIOB
Kn

3 accHUKAII 1 HOMCHKIATYPA HEOPTAHMHECKHX 1 Bu6mmoTexa ITOK https://m.edsoo.ru/00adb7e2
BEIL[CCTB
B N

4 Hm:l XUMMICCKOM CBASH H THIIEL KPHCTATTHHACCIHX 1 Bbubmmoreka ITOK https://m.edsoo.ru/00adbact
peréTox
Kounrpoabnas padora Nel no teme

5 «[loBTOpEHUE U yriTyOJIeHNE 3HAHUH OCHOBHBIX 1 1
pazeroB Kypca 8 Kiaccay
K N

6 ACCHOUKAIMS XHMHICCKUX PEAKIHT 110 PasHHbIM 1 bubmmoreka ITOK https://m.edsoo.ru/00adbcb0
OpH3HAKAM
I i !

7 OFITHE O CKOPOCTH XHMHHCCKOM Peaicind. LIomiTHe 1 Bu6motexa ITOK https://m.edsoo.ru/00adbeda
0 TOMOTEHHBIX ¥ TETEPOTCHHBIX PEAKIIHIX
[NoHsTHE 0 XUMUYECKOM paBHOBeCHH. DaKTOPHI,

8 BJIMSIIOIIUE HA CKOPOCTh XUMHUYECKOM peakiuu u 1 Bbubimoreka ITOK https://m.edsoo.ru/00adc28c
MOJIOXKEHHE XMMHUYECKOTO PABHOBECHS

9 OKHCITUTENThHO-BOCCTAHOBUTEBHBIC PEAKIIHH 1 bubmmoteka LTOK https://m.edsoo.ru/00adcade
T i .C

10 COPHA SHCKTPOUTIICCKOM AUCCOUHUAMIH. LALIBHAE 1 Bu6munorexa LIOK https://m.edsoo.ru/00adcd68
U calble AIEKTPOIUTHI

11 WoHHBIE ypaBHEHUS PEaKInii 1 bubmmoreka I{OK https://m.edsoo.ru/00add448
X o o

12 HMHHACCRIE Cf oneTBa KneIoT OCHO%aHHH B epere 1 Bub6nmorexa LIOK https://m.edsoo.ru/00add5d8
Tpe/ICTaBIeHIH 00 SIEKTPOIUTHYCCKON TUCCOIHAIIAH
X o . .

13 VMHTACCKUE CBOHCTRA COJCH B CBETC HPEICTARICHIH 1 Bu6mmorexa [{OK https://m.edsoo.ru/00add8h2
00 BNEKTPOTUTHYESCKOM JUCCOLUALIIH

14 [ousiTHE O THAPONHU3E Coeit 1 bubmmoteka [{OK https://m.edsoo.ru/00add9d4

15 O0001ICHHE U CUCTeMAaTH3AIHs 3HAHUH bubnunoreka ITOK https://m.edsoo.ru/00addd12

16 IIpaxmuueckas paboma Ne 1. 1 bubmmoreka ITOK https://m.edsoo.ru/00addbfa
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«Pemenne OKCIICPUMCHTAJIBHBIX 3a1a9»

KonTtponbnas padora Ne2 o Teme

17 «DNEKTPONUTHYECCKAS TUCCOTHANAS. XUMUIECKHE Bbubnnoreka IIOK https://m.edsoo.ru/00addecO
pEaKLHu B pacTBOPax»
06 .X

18 1187l XaparTepHCTHKa TATIOTCHOB. AHMUHCCKHIE Bu6nnorexa ITOK https://m.edsoo.ru/00addfe2
CBOJICTBa Ha MPUMEPE XJIOpa
X .C )

19 Houp OBOHOPOA. LOIAHA KHCTIOTA, XMMHHCCKHC Bbubnmoreka IIOK https://m.edsoo.ru/00ade104
CBOWCTBA, MONy4eHUE, IPHMCHCHHE
IIpaxmuuecxas paboma Ne 2 o Teme

20 . . . bubmmoreka ITOK https://m.edsoo.ru/00ade348
«ITony4eHue COMTHON KUCIIOTHI, H3yUCHHE ¢€ CBOMCTBY
B N

21 PIHCICHHA O YPaBrCHIAM XHMUTECKUX PEaKTh, bubmmoreka ITOK https://m.edsoo.ru/00ade488
€CJIM OJINH U3 PeareHTOB JIaH B U30BITKE

22 OO0ras xapakTepucTrka 3aeMeHToB VIA-rpymrist bubnuoreka ITOK https://m.edsoo.ru/00ade64a
Aunotporabie MoguduKaiu cepsl. HaxoxaeHue

23 cepbl U e€ COeMMHCeHHUI B MPUpoie. XUMHUESCKUE Bubnuoteka LIOK https://m.edsoo.ru/00ade64a
CBONCTBA CEpBI
C

24 CPOBOAOPOIL, CTPOCHHE, (pusHICCKHE 1 XHMIIECKHE Bu6murorexa [IOK https://m.edsoo.ru/00ade802
CBOJiCTBa
@) .C

25 NCHABT CEpBL. L EpHas KHCI0Ta, (usiacciue 1 Bu6mmrorexa LIOK https://m.edsoo.ru/00adea28
XAMUYECKHE CBOMCTBA, IIPUMEHEHHE
XUMHUYECKHE PEaKIliH, JIeKAIIHe B OCHOBE

6 .

26 MPOMBITILTEHHOTO CTOCODA MOLYHCHIS CEPHON . bub6imoreka ITOK https://m.edsoo.ru/00adec8a
KHCJIOTHI. XUMHYECKOE 3arpsI3HEHHE OKPYKArOIIeH
CpeIbl COCNHEHUSIMHU CEPBI
B .

27 PIAHCTICHHE MACCOBOU AOTH BRIXOAA HIpOAYXTa Bu6mmorexa LIOK https://m.edsoo.ru/00adec8a
peaKIum
OO01as XapakTepHCTHKA 2IEMEHTOB V A-IpyIIIbL.

28 A30T, pacnipocTpaHeHue B IpUpoe, puzndeckre U bubmuoteka LIOK https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOUCTBA
A N

29 MMHAK, Er0 (PH3HICCKHC H XHMHHCCKHE CBOCTE, bubmmoteka [{OK https://m.edsoo.ru/00adf004
MOJTyYIEHHE U IPUMEHCHHE
17 O MNo 3

30 PAKMULECKAR padoma /1% 3 TO TEME . Bbubnumoreka ITOK https://m.edsoo.ru/00adf180
«[Tony4yeHune aMMuaKa, U3y4eHHE €ro CBOHCTBY

31 A30THast KUCIIOTa, € (PU3NUECKHE U XUMHYECKUE Bbubmuoteka LIOK https://m.edsoo.ru/00adf306
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CBOMCTBA

Hcnonp3oBaHue HUTPATOB U cONelf aMMOHHUS B
KayecTBEe MIUHEPAIBHBIX yI0OpEHUH. XUMIIECKOe

32 . Bbub6nmoreka ITOK https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYIKAIOIIeH Cpe/Ibl COCTNHEHUAMA
asora

33 Pocop. Oxenn dochopa (V) Huq)OC(bOpHaﬂ Kneora, Bu6mmoTexa IIOK https://m.edsoo.ru/00adf68a
(usHUYeCcKUe ¥ XUMHIECKUE CBOUCTBA, MTOJIyUYEHHE
Hcnonp3oBanue pocdaroB B KauecTBE MUHEPATBHBIX

34 ymoOpeHuii. 3arps3HeHne IPUPOIHON Cpebl bubnuoreka ITOK https://m.edsoo.ru/00adfc20
¢docdaramu

35 yraepox, PaCPOCTPAHEHIC B HPHPOAE, Pusrricciane i Bu6muoteka ITOK https://m.edsoo.ru/00adfd9c
XAMHWYECKHE CBONCTBA
OKCHIBI YTIIEpOaa, UX GU3MYECKUE U XUMUYECKUE

36 CBOMCTBA. DKOJIOTHYECKUE MTPOOIIEMBI, CBA3AHHBIE C bubnunoreka ITOK https://m.edsoo.ru/00adfebe
okcuaom yriepoaa (1V)

37 VYronpHas KUCIOTa U €€ COoJIn bubmmoreka ITOK https://m.edsoo.ru/00ae006¢
Ipaxmuueckas paboma Ne 4 1o Teme

38 «[lonyuenue yrnekucioro raza. KauecrBenHas bubnuoreka [JOK https://m.edsoo.ru/00ae027e
peakius Ha KapOOHAT-HOH»

39 TlepBonatabHpIC NOHATHS 00 OpraHHieCKux bubimoreka ITOK https://m.edsoo.ru/00ae054e
BEIECTBAX KaK O COEMHEHUAX yriiepoaa

40 KpeMHuii 1 ero coeinHeHUs bubimmoreka IIOK https://m.edsoo.ru/00ae080a
Ipaxmuyeckas paboma No 5.

41 PelieHue 9KCIepUMEHTATBHBIX 33714 110 TEME bubmmoteka L{OK https://m.edsoo.ru/00ae0bf2
«BakHelie HeMETaIBI K UX COEIMHEHHS)

42 Konrp Oi")Haﬂ padora Ne3 no Teme Bbubimoreka ITOK https://m.edsoo.ru/00ae0el8
«BaxkHeie HeMETaUIBl M UX COEMHEHHMS
OO0111as XapaKTepUCTHKA XUMUIECKUX IJIEMEHTOB —

43 METaLIOB. MeTammqe?Kaﬂ CRA3H T METAILIITCCKas Bu6mmrorexa LIOK https://m.edsoo.ru/00ae103e
KpHCcTajuinueckas penétka. du3nveckue CBONCTBA
METAIIOB

44 Xuniieciie CBOHCTMB & METAIIOB. . Bbubnuoreka IIOK https://m.edsoo.ru/00ael156
DIeKTPOXUMHUYECKHUI PsiJl HAPSDKEHUH METAIIOB

45 OG6ire crmocoOs! momyueHnst MetautoB. CIUIaBbl. Bbubnmoreka IIOK https://m.edsoo.ru/00ael1156
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Beraucaenus mo YPaBHECHUAM XUMHUYICCKUX peaKHHﬁ,
€CJIM OAVH U3 PEArcHTOB COACPIKUT IMPUMECHU

46 [oHsTHE 0 KOPPO3UH METAIIIOB 1 bu6mmoteka [{OK https://m.edsoo.ru/00ae1278
47 II]enounble METAILIBL 1 Bbub6nmoreka IIOK https://m.edsoo.ru/00ael4b2
48 OKCH/IBI ¥ THAPOKCH/IB HATPHS U KaJHs 1 bubnmoreka IIOK https://m.edsoo.ru/00ael4b2
49 [IenouH03eMeBHEIE METAILIEI — KAJIbIUA 1 Marduii 1 Bbubnmoreka ITOK https://m.edsoo.ru/00ae15e8
50 Baxxuelimme coeTnHEeHNS KaabLus 1 Bubnunoreka ITOK https://m.edsoo.ru/00ae15e8
51 O0o001eHre 1 cucTeMaTn3anys 3HaHuH 1
52 JK€cTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHeHUs! 1 bubnuoreka [TOK https://m.edsoo.ru/00ae1886
53 fi‘;’;?g::f:gﬁ S?Z:Tj(\ii :g ;:r;aHeHm» 1 bubnuoreka [TOK https://m.edsoo.ru/00aelae8
54 ATIOMMHAI 1 bubmmoreka ITOK https://m.edsoo.ru/00aelc64
55 AmoTepHbIC CBOWCTBA OKCHIIA U THAPOKCHIA 1 Bbubnmoteka IJOK https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka ITOK https://m.edsoo.ru/00ae1d86
57 SFSHHH’ ruapoicutet i comn xencsa (1) n xenesa 1 Bbubmmoreka ITOK https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATHU3ALMS 3HAHUHA 1

Ipaxmuyeckas paboma Ne 7.
59 PerieHre skCriepUMEHTAIBHBIX 33/1a4 [0 TEME 1 bub6imoreka ITOK https://m.edsoo.ru/00ae3de8

«BakHelIe METaITBI M UX COEANHEHHA»

BrlunciieHus 1o ypaBHEHUSIM XMMHUYECKUX PEAKLIUM,
60 CCITH OLHH I3 PEATCHTOB Nat B H3v6HTKe YU CORCPIHT 1 bubimoreka ITOK https://m.edsoo.ru/00ae1750

nprMecH. BeIYnCIeH s MacCOBO T0TH BBIXO/IA

MPOJYKTa peaKIun
61 O06001IEeHNEe U CHCTEMATH3ALMS 3HAHUI 1
62 KonTtponbnas padora Ned4 no Teme 1

«BaxHel1e METauIbl U X COCANHEHHUS
63 E:iizza ¥ MBTCDUAIIEL B [IOBCE/HEBROM MITHH 1 bubmumoteka LIOK https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arps3HEHIE OKPYKAIOIICH CpeIbl bubnuoreka ITOK https://m.edsoo.ru/00ae4270
65 Ponb XUMHUH B PETIIEHUH DKOJIOTHICCKHUX POOIEM 1 bubmmoteka [{OK https://m.edsoo.ru/00ae4270
66 PezepsHbIit ypok. O600IIEHNE 1 cUCTEMaTH3aIMs 1 bubmumoTteka LIOK https://m.edsoo.ru/00ae0d0a
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3HAHUH

PeseprHbIil ypok. O000IIECHIE U CHCTEMATU3AIUS

67 . 1 Bbubnmoreka IIOK https://m.edsoo.ru/00adb33c
3HAHUU
P i .
68 egep]iHHH ypok. OGodmIeHHE H CHCTeMATH3ANNA 1 Bbubmmoteka ITOK https://m.edsoo.ru/00ad9ch2
3HAHUU
OBIIEE KOJIMYECTBO YACOB 11O TIPOTPAMME 68
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YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHHUKA

1. Xumms, 8 knace/ I'adbpuensa O.C., Octpoymos I.T'., CagkoB C.A., AKIoHEpHOE 001IIeCTBO
«M3parenscTBO «IIpocBemmenney.

2. Xumms, 8 knace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe obmiectBo «31aTenscTBO
«IIpocBereHue».

3. Xumus, 9 knace/ I'abpuensa O.C., Octpoymos N.I'., Craako C.A., AKIIHOHEpHOE 00IIECTBO
«UznmatenscTBo «IIpocBemeHue.

4, Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman @.I7., AknnonepHoe 001ecTBo «31aTebecTBO
«[IpocsenieHue».

5. Ceepmiosa H.JI. COopHHEK 3a1a4, YIPaXHEHUI U TECTOB MO XUMHUU: 8-9 KIIACChHI: K YUeOHHKaM

O.C. I'abpuensna, U.I'. Octpoymona, C.A. CnankoBa «Xumus: 8 kimacey, «Xumus: 9 kiaace». PI'OC (k HOBBIM
yueOHukam) / H.JI. CBepmnoBa. - M.: U3natensctBo «OKk3ameny, 2021.

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YAUTEJIA

1. Xumus. 8 ki1.: KonTponsHbIe 1 ipoBepouHble padboTh! K yueOHuKy O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: Ipocda, 2007.

2. Xumus. 9 ki1.: KonTponsHble u ipoBepouHble padboTh! K yueOHuKy O. C. 'abpuensHa
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymaxkosa u np. - M.: Ipocda, 2010.

3. I'abpuensan O. C., Bocko6oitaukosa H. I1., Smykosa A. B. HacTonbHas kHUra y4uTens.
Xumust. 8 ki1.: Metoauueckoe nocobue. - M.: [Ipoda, 2011.

4, I'abpuensn O. C., Octpoymos 1. I'. HactonbHas kHura yaurens. XuMus. 9 K.
MeTtoaundeckoe nmocobue. - M.: [lpoda, 2007.

5. I'abpuensu O. C., SAmykosa A. B. Pabouas Terpams. 8 ki. K yueonuky O. C. 'abpuensHa
«Xumus. 8.» - M.: Ipoca, 2008.

6. la6puensH, O. C. Metommueckoe nocodue k yaednuky O. C. ['abpuensgna «Xumusi». § Kiacc
/ 0. C. T'abpuenssa. — M.: Ipoda, 2018. — 109.

7. https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

Tabpuensa, O. C. Metommaeckoe nocobue k yaebuuky O. C. I'abpuemnsaa «Xumus». 9 ximacc / O. C.
labpuensa. — M.: [Ipoda, 2018. — 108.

8. https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

9. I'abpuensn, O. C. Metoamueckoe nocodue Xumust §-9 xiacc

10. https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

11. T'abpuensn, O. C. [JononHuTeapHas r1aBa K Y4eOHUKY «XUMHS 9 Ki1accy»

12. https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-

9-klass/

OUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET

1. http://www.xumuk.ru — «Xumuk — caiit 0 xuMuH JUIss XUMUKOBY. Ha caiite mpezcraBieH psj
CIPAaBOYHBIX M3JAaHUU 110 XUMHH, B TOM YHCIIE «XUMHYECKas SHIUKIIONEN», B KOTOPOH HAa JAaHHBIA MOMEHT
cobpano 5500 tepmmHOB. B pasgenmax caiita mMOMEIIEHBI CTaThH W3 PEIKUX KIACCHYECKUX YUCOHHUKOB IO
XHMUH.

2. http://all-met.narod.ru — «3anumarensHas XWUMHUS: BCe O MeTaiax». Ha atom caiite BbI
HalijieTe HayYHO-TIOMYJIAPHBIE PAcCKa3bl 00 HCTOPUM OTKPBITHS, CBOMCTBAX M MPUMEHEHUH BAKHEUIITUX PEAKUX
METaJUIOB.

3. http://window.edu.ru — Poccuiickuii 061eo6pa3oBaTenbHbli MOPTal, SIHHOE OKHO JOCTYIa K
obpa3oBaTenpHBIM pecypcaM. TeMaTHYecKHi Karamor o0pa3oBaTelNbHBIX pecypcoB. COIEPKHUT CIEyIOIIHe
pa3zensl: TOMIKOJNBFHOE 00pa3oBaHWE, HAa4yallbHAs WIKOJA, CPEAHSAS W cTapmias IIKOJNa, JOMOJHUTEIhHOE
00pa3oBaHUe W BOCIIHTaHKE, 00pa30BaTEIbHBIN JOCYT, TUCTAaHIIMOHHOE O0YYCHHUE, MMOBBIIICHNE KBATH(DUKAIIUH,
TEXHUYECKHE CpeACTBAa OOy4YeHHs u ydeOHOe OOOpyAOBaHHE, CIIPABOYHO-UH(DOPMAIMOHHBIC HCTOYHHKH,
reJaTHbIe U3AaHus. Ha mopraine nmpeacTaBieHbl KaTalor HHTEPHET-PECYPCOB, MAaTepUAIIBI KOTOPBIX MOTYT OBITh
HCTIOJIB30BaHbI B Y4eOHOM MpOIlecce B MIKOJIC, PAa3IMYHBIC CTAThH MO MEAaroruKe, METOUKH, CTAHAAPTHI U T.I1.
KoHCTpYKTOp MIKOJBHBIX caif-ToB. Pa0OTaroT MHTEpaKTUBHBIC KOHCYJBTAIIMU I POIMTENEH, IIKOJEHUKOB,
IearoroB. Bompock-0TBETHI 1O  3aKOHOAATENBCTBY. KOHCYNBTaIMM TO CHENHMANTBHOM IICHXOJIOTHH |
KOppEeKIMOHHOM niegaroruke. [lomHoTekcTOBBIE Koutekmu pecypcoB 1o PYCCKO# U 3apyOexHON JMTeparype,
MHPOBOH XYI0KECTBEHHON KYJIbTYpE, MY3BbIKE, HCTOPUIECKUX JTOKYMEHTOB, JUKTAHTOB IO PYCCKOMY S3BIKY.
Komreknust ecTecTBEHHO-HAYYHBIX JKCTepuMeHTOB. CHelUWanbHBIA pasfien, MOCBANIEHHBINH 00pa3oBaHHUIO B
pervnoHax.
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4. https://resh.edu.ru — MHTepakTHBHBIC YPOKH MO BCEMY IIKOJbHOMY Kypcy ¢ 1-ro mo 11-if
KJIacc JIy4IIMX YYuTeNed CTpaHsl mpenocTaBiseT «Poccuiickasi sieKTpoHHas mkona». Jto 6onee 120 Thicsau
VHUKaJBbHBIX 3a7ad, TeMaTHYeCKHe KypChl, BUICOYPOKH, 3aJaHHs Ul CaMOIPOBEPKH, KaTalor MY3eeB,
(GUIEMOB U My3BIKAJIBHBIX KOHLEPTOB. [lopTan Taxke Moje3eH YYHUTENsAM, KOTOpPbIE MOTYT BOCIIOJIB30BaTHCS
JYYIIUMHU JTUIAKTHYECKIMHI U METOJUIECKMMH MaTepHallaMU 110 BCEM yPOKaM.

5. www.tulaschool.ru — wa(oOpMaIMs a1 yIeHWKOB, yUuTeNell W poAUTENeil 0 KOHKypcax H
COPEBHOBAaHMAX, CHCTEME JAWCTAaHIMOHHOTO OOYy4YeHHs, IOCIeIHHX COOBITHAX B MHpe 00pa3oBaHUSL
Abutypuentam OyIyT MOJE3HBI CBEICHHUA O MMOATOTOBUTENBHBIX Kypcax u OI'D (EI'D). Yuureneii 3anHTepecyer
KIIyO KJIaCCHBIX PYKOBOJUTENEH, TBOPUSCKHH KIIyO M YUMTENbCKas, pOJUTENICHl — KOHCYJIBTALlUM MICHXO0JIOTa,
HOBOCTH O POAUTEIBCKUX COBETAX IMIKOJI K TOPOJCKOM POAUTEIHCKOM COBETE.

6. www.planetashkol.ru — couuansHelii mopTan B 067acTH 00pa3oBaHMs Ui MOAPOCTKOB, HX
poauteneit u yuuteneld. CooepKUT akTyaJbHYI0O MH(GOPMAIMIO MO0 KOHKYpCaM, OJHMMIIMAJaM, CTUIICHAUSIM,
rpaHTaM, perneTuTopam, Kypcam U Jip.

7. www.lclass.ru — Ha obmiepoccuiickom oOpa3oBatenbHOM —moprane «Mosi  HIKonay»
MyONUKYIOTCST TIOCIEeTHIE COOBITHA M M3MEHEHHS B 0OpazoBaTelbHOM mporiecce B Poccnu m 3a pydOexoMm.
lopstame TeMBI BB CMOKeTe 00CyIUTh Ha GOpPYME H B HaTe.

8. www.school-collection.edu.ru — 3to kosekuusi 0Opa30BaTENBHBIX PECYPCOB MO Pa3HBIM
npenMeTaM | IS pas3HbIX KilaccoB. Bee pecypcebl, copepikalnuecs: B KOJUICKIHUH, IPEIHa3HAuYCHBl TOJIBKO IS
HEKOMMEPUYECKOI0 HCIONB30BAaHUSI B cucTeMe oOpasoBanHus Poccuiickoit @Depepanmu. Pecypcel Moryt
YCTaHaBIMBAThCS Ha KOMIIBIOTEpAxX, HCIIOJIb3YEMBIX [UI OOpa30BaTeNbHBIX LeJield, BKIIOYas JIOMAIIHUC
KOMITBIOTEPHI YUYaIUXCsl U MPETojaBaTeleH.

9. Www.lseptember.ru — caift uzgarenbckoro goma «IlepBoe CEHTAOPS» 3aMHTEPECYET B MEPBYIO
ouepesb YYMTENel: OHM HANAYT TaM CCHUIKM Ha MEPHOTUYECKHE H3JaHMs, 00pa3oBaTelbHbIE MPOEKTHl U
METOJIMYECKHE MaTepHalIbl.

10. https://uchebnik.mos.ru — «MocKkoBcKkasi 3JIEKTPOHHAs IIKOJA» — 3TO LIMPOKUH HaGop
SNIEKTPOHHBIX YYeOHUKOB M TECTOB, HHTEPAKTHBHbIE ClieHapHu YypokoB. Pemenus MOIL noctynHel 11 BceX U
yKe TONYYHJIA BBICOKHE OLICHKH YYUTENCH, pOAMTENeil n neTel psna MOCKOBCKUX miKoil. [IpoBepka ommook,
OOIIEHNE ¢ YYUTEISIMH, TOMAIIHUE 3aIaHusl, MaTepPHAIIBl IS TIOATOTOBKU K YPOKY, BAPHAHTHI KOHTPOJIBHBIX H
TECTOB — BCE 3TO NOCTYIHO POJMTENSAM, YUUTEISIM U IIKOJIBHHUKAM C JIFOOBIX ycTpoiicT. B 6ubiamnorexy MOIILI
3arpy’Ke€HO B OTKPBITOM nocTyre Ooiee 769 ThIC. ayano-, BHUAEO- M TEKCTOBHIX (paiinoB, cBeime 41 TEIC.
CIICHapHeB YpOKOB, Oomee | Thic. yueOHBIX mocoOmit m 348 y4eOHMKOB M3AaTENBCTB, Oonee 95 THIC.
00pa3zoBaTeNbHBIX MPHIOKEHHH.

11. https://www.yaklass.ru — TIpoBepuTh, Kak OeTH YCBOWJIM MATEpHAN, YIUTETISIM MOMOKET
«SKnaccy. CepBHC AOBOJNBHO HPOCT B UCIOJBb30BAHHUU: YYUTEIb 3a7aéT HIKOJBLHUKY MPOBEPOYHYIO PadoTy,
peOEHOK 3aXOJUT HAa CAWT M BBINOJIHACT 3aJjaHKE MEJarora; eciid Y4eHHUK JOIyCKaeT OUIHOKY, eMy OOBACHSIOT
X0/l peLICHUs 3a/laHus M IPEIJIaraioT BBINOJHHUTH APYroil BapHaHT. YUuTesb IMOJydaeT OT4ET O TOM, Kak
YUEHUKH CIIPaBJISIOTCS ¢ 3aaHusMu. Ha cepBuce 3aperucTpupoBaHsl 2,5 MUJUIMOHA MIKOJIBHUKOB U 500 ThIC.

y4uTenen.

12. Jlerkuit mepexox Ha TUCTAHIIMOHHBIA (opMmar oO0ydeHHs oOecrednT o00pa3oBaTeNbHAS
wiatgopma «Yuu.py». llIkonbHuKaMm mpeularaloTcss WHTEPAKTUBHBIE KypChl 10 OCHOBHBIM IIpeIMeTaM M
MOJTOTOBKE K TIPOBEPOYHBIM paboTaM, a YYUTEeIsIM W pPOAWTEISIM — TeMaTHdeckne BeOMHApHI 110

JUCTaHIIMOHHOMY oOydeHuto. Meroauka 1uiaTgopmMbl TOMOTaeT OTpadaThIBaTh ONIMOKM — yYEHUKOB,
BBICTPAMBaET X MHANBUAYAIBHYIO 00pa30BaTENIbHYIO TPACKTOPHIO, OTOOPaXaeT MPOrpecc YUeHUKOB B IMUHOM
kabuHere. Takke B NUYHBIX KaOMHETaX IOJIb30BaTele CO3AaH BHYTPEHHMH dYaT, TAC YUYHUTENS, YUYEHHUKH U
POIUTEIHN MOTYT 00CYXJIaTh 3aaHUs, CBOU ycnexu u nporpecc. Ilnatrgopmoit nons3yrorcs 220 Thic. yunTeneit
u 3,6 MHJIJIMOHA MIKOJIHHUKOB.

13. BreicTpouts 3((EeKTHBHO AMCTAaHIMOHHO Y4YEOHBIM MpollecC BO3MOXHO C ITOMOIIBIO
[Imardpopmel  HOBOW  mKodbl, co3maHHoW  CoOepbankom. Ilems mporpammsel  —  dopmupoBaHHe
NepCOHU(UIIMPOBAaHHONH  00pa30BaTeNIbHOM TPaeKTOPHMM B INKOJE, CO3/aHHE JUIl KaxJIoro peOEHKa
BO3MOXKHOCTEH JUIsl YCIIEITHOM y4EObI.

14. Bbubnuoreka L{OK https://m.edsoo.ru/
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