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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XMMUU Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yjapTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTeNbHOH IMpOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpamMa 1no XuMuK Aa€T MpeACTaBIEHHE O LEeNsIX, oOmed crpareruu oOydyeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro NpEeAMETa, YCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE 110 pa3fiesiaM U TEMaM IPOTrpaMMbl 10 XUMUH, ONPEAEIAET KOJIMUYECTBEHHbIE
W KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIBHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH IpeaMeTa JUls
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUU CIYKUT OCHOBOU sl POPMHUPOBAHUS MUPOBO33PEHUS 00YYAIOIIETOCs, €To
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMY BEILECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEHN 1J1s1 caMOpa3BUTHA U (POPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o01eil U (PyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (I)OpMI/IpOBaHI/IC MBIINIJICHUA U TBOPYECKUX CIIOCOOHOCTEH 06y‘IaIOH_II/IXC§I,
HaBBIKOB ux CaMOCTOSTEIbHOMI yqe6H0171 ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX u
HCCICIOBATCIBbCKHUX YMCHI/II\/'I, HGO6XOI[I/IMI>IX KaK B IIOBCEIHEBHOM XKU3HH, TaK HU B
HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,

3HAKOMUT CO CHCI_[I/I(i)I/IKOP’I HAYy4YHOI'0 MBbBIIUJICHHUA, 3aKJIaJAbIBACT OCHOBBI IEJIOCTHOI'O
B3Iliga Ha  CAWMHCTBO  MIPUPOJAbI W YCJIOBCKA, ABIACTCA  OTBECTCTBCHHBIM  3TAIlOM
B q)OpMI/IpOBaHI/II/I CCTGCTBCHHO'Hay“IHOI\/’I T'paMOTHOCTHU o6yqa}om1/1xc51;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHWSM, K TPUPOJAE, K 4YEIOBEKY, BHOCHT CBOH BKJaJ B 3KOJOTHYECKOe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOy4YeHUM XUMHH O0€CHeYMBArOTCS Clenu(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBIISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS OPHEHTUPOBAH Ha OCBOCHME
00y4aroIKUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHH XMMHUHM, OCHOB HEOPIraHWYECKONH XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHATHH OPTraHUYeCKOW XUMUH.



CtpykTypa coaep>kaHusi MporpaMMbl IO XUMHH C(OPMHUpPOBAHA Ha OCHOBE CHCTEMHOTO
noaxona kK e€ m3ydenuro. CojaepaHue CKJIQJBIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHSATUH O XUMHUYEeCKoW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTaHW30BaHbl IO TMPUHIIMITY TOCJICIOBATEILHOTO PAa3BUTHS 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TPEICTaBICHHI 00 AIEKTPOIUTUICCKON TUCCOLMAIIUH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘{eCKI/Ie 3HAHUSA PACCMATPUBANOTCA HA OCHOBC OMIIMPHYCCKU TIIOJYUCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAOTCA MOCJICAOBATCIIBHO OT OJHOIO YpPOBHA K [JpYyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHS U IMPOIrHO3UPOBAHUA CBOI‘/‘ICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOIro NPUMCHCHHUA U IMMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBl TI0 XHMHH CHOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUM W3 paHee MU3YYCHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpy n3yuyeHnr XUMHUU IPOUCXOAUT (GOPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOM HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3a7aya y4eOHOTO IMpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHN K HayYHBIM METO/IaM MTO3HAHUS IPU U3yYEHUH BEIIECTB U XUMUYECKUX peaKlnii, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON M y4yeOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpalleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.

[Tpy u3ydeHHH XUMHM Ha yYpOBHE OCHOBHOTO OOIEro oOpa3oBaHMs Ba)KHOE 3HAUEHHE
NpUOOPENTHN TaKKUe LIETH, KaK:

—(I)OpMI/IpOBaHI/Ie HWHTCIUICKTYAJIbHO pa3BI/ITOI>'I JJUYHOCTH, TOTOBOH K CaMOO6pa30BaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIIBHOMY HPHUHATUIO pemeHHﬁ, CITOCOOHOI aZlalITUPOBATBCA K
6BICTp0 MCHAKOIINUMCS YCIIOBHUAM XKU3HU,

—HaIpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4ecKoe NpHuoOIleHne oOydarolmuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bopMHPYIOLTMM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrnieyeHne YCIOBHM, CIHOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYarOIUMHCS —OIBITa
pa3HoOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— opmupoBanue oO0IIei (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBIICHUS OKPYXAIOMIETO MHpA, WCIONb3Yys 3HAHHS U



OMBIT, TIOJNYYEHHBIC MNPH H3YYCHUH XUMHH, NPUMEHATh HMX TMpPH peleHud npobieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU NESITEIHLHOCTH;

—(dopmupoBanue y 00yJarommxcsi TyMaHUCTUUYECKUX OTHOILIECHUM, TOHUMAHUSl [IEHHOCTU
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IEIecOo00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMK K 00Y4YEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npo(UIIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO0miee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanus, coctaisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B Hejieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
8 KUIACC
IlepBoHaYa/IbHbIE XMMHYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XMMHM B JKM3HHM 4Y€JIOBEKAa. XUMHS B CUCTeME Hayk. Tena u
BelmiecTBa. Pu3MYecKue CBOMCTBAa BelIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsitue o
METO/Iax MO3HaHMs B XUMHH. UKCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI U MOJICKYIJIBI. Xumudeckue djaeMEHTBH. CHUMBOJIBI XHMHYECKHX JJICMEHTOB.
HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHO@ YUCHHUC.

XuMuueckas (I)OpMlea. BaneHTHOCTP aTOMOB XMMHYECKHMX DJEMEHTOB. 3aKOH
MNOCTOAHCTBA COCTaBa BCUICCTB. OtHocurtenbHas aromHas Macca. OTHOCHTEIbHAS MOJICKYJISIpHAasd
Macca. MaccoBas J0J11 XUMHUYECKOTO DJICMEHTA B COCAUMHCHNU.

KomnuectBo BemectBa. Mosb. Moisipaas macca. B3anMoCBsI3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

@u3nyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ INPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelleCTB. XuMuueckue ypaBHeHus. Kiaccupukanys XuMU4YeCKUX peakiui
(coenuHeHuUs, pa3IokKeHUs, 3aMeILIeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHYECKOW IOCY/IOH, MpaBmiaMHu pabOTHl B JabopaTopud U MpUEMaMu
oOparmieHus ¢ j1abopaTOpHbIM 00OpYJOBAHUEM, M3YYE€HHE M ONHUCAHUE (PU3HMUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HAOMI0AeHNE (PHU3HUECKUX (TIJIaBJIeHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aNMOJICHCTBHE MeJla ¢ KUCIIOTOH) SIBIICHUH, HAOII0ACHNE
U ONHUCAaHWE TPU3HAKOB TMPOTEKAHUS XMMHUYECKHX peakiuil (pasjokeHue caxapa,
B3aMMOJICICTBHE CEpHON KHUCIIOTHI C XJIOpHUIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auMoJjeicTBue jxene3a c pactBopoM coiau meau (II), m3yuenuwe cmocoOoB
pa3jielieHnsT CMeced: C TOMOINBI0 MarHuTa, (QWIBTPOBAaHWE, BBHITAPHBAHWE, TUCTHIUISAINS,
xpomarorpadus, NpOBEeIECHHE OUYUCTKH TIOBAapeHHONH COJM, HaONIOJEeHHEe U OINHCaHHe



PE3YyJIbTAaTOB MNPOBCACHUA OIIbITa, HWIUIIOCTPUPYIOHICTO 3aKOH COXpPAaHCHUA MACChbl, CO3JaHUC
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xuneiinmue npeacraBuTe/ M HEOPraHMYeCKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — 31€MEHT M IPOCTOE BELIECTBO.
Haxoxnenne kucnopona B mpupoje, GU3n4eckue U XUMHUIECKHEe CBOMCTBA (PEaKIi TOPEHUs).
Oxcupnpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHUsT KucCIopojga B Jjaboparopuu u
npoMbIIUIeHHOCTH. KpyroBopoT kucinopona B mpupoze. O30H — autoTporHas MOJU(PHUKAIHS
KHCIJIOPOJA.

TernoBoil 3PQexT XUMHUYECKON peakluHu, TEPMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
SHAOTEPMHUYECKHUE peakuu. TOIIUBO: Yroib M MeTaH. 3arps3HEHHE BO3IyXa, YCHIICHUE
NapHUKOBOTO 3P QeKTa, pa3pyIIeHne 030HOBOTO CIIOS.

Bomopon — aneMeHT W mpocToe BemiecTBo. HaxokaeHue Bomopoia B IPUPOIE,
du3nUecKre ¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucioTel u cou.

Monsipablii 00bEM ra3oB. PacuéTel 10 XUMUYECKUM YpaBHEHHSIM.

®duznyeckue CcBOMCTBa BOJAbl. Boja kak pactBoputenb. PactBopel. HacwllieHHBIE H
HEHACBIILIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BeIlIECTB B Bojie. MaccoBas 10y BelIeCTBa B
pactBope. XuMHYEeCKHUe CBOMCTBAa BOAbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJEC U B KU3HU
yesoBeka. KpyroBopoTr BOAbl B mpupoje. 3arpsi3HEHUE MPUPOJIHBIX BOJ. OXpaHa M OUYMCTKA
MPUPOAHBIX BOI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcunpl. Kimaccudukamuss oxcuios:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHA0B. DU3MYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHne okCuaoB.

OcHoBanus. Krmaccudukamuss OCHOBaHH: IWMIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBAa OCHOBaHuU. [lomydyenue
OCHOBaHHUH.

Kucnoter. Knaccudukanus xucinor. HomeHnkiarypa kucioT. @uU3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneil. dusnyeckue u xuMudeckue cBoiicTBa coiieid. [lomyuenue
coJei.

I'eneTnyeckas CBS3b MEXAY KJIacCAMHU HEOPTaHWMUECKHUX COCAMHEHHM.
Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE ONpEJIeNICHNEe COEep KaHMsI KUCIOpoa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacro3HaBaHHEe M HM3yYeHUE CBOWCTB KHUCIOPOJa, HAONIOJACHHE B3aWMOJCHUCTBHUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IMpEKpalleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HX CBONCTB, TOJTyuYe€HHE, COOMpaHHEe, PACIIO3HABAHHUE U
W3y4eHUEe CBOWMCTB BojOpoja (TOpeHue), B3auMojaercTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW PAacTBOPEHHS BEIIECTB C Pa3MYHON PACTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM JoJiell pacTBOPEHHOTO BEIECTBA,



B3aUMOJICCTBUE BOJABI C METaUlaMH (HAaTpUEM U KajblMeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHUE OOPA3I[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIacCoB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHJMKATOPOB B PAcTBOPAX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTajllaMu,
peakuuii HEUTpaIM3alMM, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpaeneeBa. CTpoeHne aToM0OB. XUMUYECKasl CBSI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbIe MOMBITKU KIACCU(PHUKAIIMA XUMUYECKHUX 3JIeMEeHTOB. [ToHATHE O TpyIax CXOAHBIX
9JIEMEHTOB (IIEMOYHBIE W INEJIOYHO3EMENbHBIE METAUIbl, TaJlOTeHbl, WHEPTHBIC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHUJIBI.

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucTeMa XUMUYECKHX 2JeMEHTOB /[l
. MenneneeBa. Koporkonepuoanas u ATuHHONEpUoaHas (opmbl [leproamueckoll CUCTEMBI
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuogsl u rpynmnbel. DuU3MUECKUN CMBICH
MOPSKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue artomoB. CocraB aromHbX szep. W3oromsl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil CucTeMbl
. W. MenneneeBa. XapakTepUCTHKA XHUMHYECKOIO JJEMEHTA [0 €ro IMOJOKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUSI PaInyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenne [leproanyeckoro 3akoHa u Ileproguveckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
JUIsL pa3BUTHS HayKu U npakTuku. J[. 1. MenaeneeB — yu€HbIi U IpakIaHHH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHast u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenpb okucieHns. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknunu. Hpoueccm OKHCJICHHUA
1 BocCTaHOBJICHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

U3y4eHHe OOpa3IoB BEIIECTB METAIJIOB W HEMETaJUIOB, B3aUMOJIECHCTBHE THUAPOKCHIA
[MHKA C PacTBOPAMH KHCJIOT U IIEJOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKITUU PA3II0KEHHUS, COSTUHEHHS ).

Mescnpeomemnuie ceazu

Peanuzanus MeXIpeAMETHBIX CBSI3€W MPU U3YyUYEHUU XUMHUU B 8 KJacce OCYHIECTBISETCS

qepe3 HUCIIOJIb30BAHUEC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYYHbIX HOHSITPIFI, Tak H HOHHTHﬁ,
ABJIAIOMNUXCA CUCTEMHBIMUA IS OTACJIBHBIX ITPEAMETOB €CTCCTBEHHO-HAYYHOI'O THUKJIA.



OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KJacCHU(pUKauusi, NEePUOAUYHOCTb, HaONIOJEHNUE, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, BEIIECTBO, TeI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOAbI, IOJE3HbIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucTeMa XMMHMYECKUX JJIEMEHTOB [l
U. Menpneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XMMHUYECKHUX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kajls, KalbLUs U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3J1IeMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMMHUYECKOH CBS3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTALIMYECKOM PEMETKHM M BHJA XUMHYECKON
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XWMUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIaCCaAM HEOPraHMYECKUX COECAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMU4eCKHX peakUuid M0 pa3IudyHbIM IpHU3HAKaM (IO YHMCIy U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTENeHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTe o ckopocTu XxuMHueckoill peakiuu. [loHsTne 00 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuze. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIUH, JJICKTPOHHBIA OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHON peaknuu. CocTaBiIeHUE YPaBHEHUU OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopus 3MEKTPONUTHUECKON HUCCOLUALNUUA. DIIEKTPOIUTHI U HEINEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M [HMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMU XUMHUYECKOM CBSI3U.
Crenens aucconuanuu. CHIbHBIC U C1a0BIE DJIEKTPOIUTHI.

Peakunuu moHHOro oOMeHa. YClIOBUSI MPOTEKaHUsSI peakluii MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE



MPEJICTABICHUA 00 SICKTPOIUTUYECKON Amccoruanui. KadecTBeHHbIE pEaKkIMy Ha HOHBI
[TonsiTHe 0 ruIpoONIN3€E CONEN.

Xumuueckuii IKCnepumenm

O3HAKOMJIEHHE C MOJENSIMU KPHCTAUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3INYHBIX
(axTopoB, MCCIEIOBAHHE NIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOIEcca TUCCOLUALUU
KUCIIOT, Iueno4ed M coined (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHHME, peakUuu pa3iokKEeHHs, COCAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanbl 1 UX cOeIUHEHUA

OO6mass xapaktepuctuka rajaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creniean okucicHus. CTpoeHWEe W (DU3MYECKHE CBOKMCTBA IMPOCTHIX BEIIECTB — TaJOT'CHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJlllaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHenue. JlelicTBue XJopa U XJIOPOBOAOPOIa Ha OPraHU3M uenoBeka. BaskHei e Xa0puabl
U UX HAXOXJICHHUE B IPUPOJIC.

OO6mas xapaktepuctuka s31aeMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMHUYECKHE pPEaKIty,
JeKallie B OCHOBE IPOMBIIUICHHOTO CHoco0a IoJydeHUs cepHO Kuciorsl. IIpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynab¢aT-uoH. Haxoxenue
ceppl U €€ COoeIMHEHUH B TMpupoAe. XHUMHYECKOE 3arps3HEHHE OKpY)KaloIlel cpeibl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLICHUS.

OOmass xapakTepucThuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUA. A30T, pPacIpoCTpaHEHHWE B MpuUpone, (PU3NYECKHE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMU4ecKHue
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuuss Ha MOHBI aMMOHUS. A30THas KHCJIOTa, €€ IMOJyuyeHHe,
dusznyeckue M XUMHYECKHE CBoOicTBa (oOmiMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUPHUKAIMN
docdopa, dpuznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3mueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YA0OPEHUIA.

OO6mass xapaktepuctuka djaeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMH, pACTIPOCTPaHEHHE B



npupoe, pusndeckne u XUMUYECKUEe CBOMCTBA. Ancopbuus. KpyroBopotT yriepona B mpupoe.
Oxkcunpl yriaeposaa, ux (pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJy4eHHE U MPUMEHEHHEe. JKOJIOTHYeCKHe Mpo0sieMbl, CBsi3aHHbIE ¢ okcuaoM yraepona (1V),
TUIOTE3a TI00AJIbHOTO MOTEIUICHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YroibHas KUCIOTa U €€
conmu, uX (PU3MYECKHMEe M XMMUYECKHE CBOWCTBA, MONTYYCHHE M NpuUMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonb3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHayanbHbIe TOHATUS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIAMHEHHSX Yriepoja
(MeraH, »TaH, OSTWJEH, alETWICH, STaHOJ, TJMIEpPUH, YyKCcycHas Kkucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepabOTKu
(6eH3uH), UX POJIb B OBITY M MMPOMBIIUICHHOCTH. [I0OHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX M HEOPTaHMYECKUX COCIUHEHHIH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKME CBOMCTBA, IOJIyY€HHUE U IPHUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneine
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl
6€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIbHBIX MaTEpPUAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenn:

U3y4eHHE 00pa3ll0B HEOPraHMYECKUX BEILIECTB, CBOMCTB COJIIHOM KHMCIIOTBI, IPOBEJICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKUe U XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEpPHAliOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOpPUAOB (TaJOr€HHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOMIoJeHHEe Tpolecca OOYIJMBaHUS — caxapa IOoJX  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTBI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U (POCPOpHBIX yI0OpeHHUIA,
[oJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHUE MPU3HAKOB HX
IPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUAIOB), M3Y4YEHHE MOJeNell KpPUCTAIIMUECKUX PEeIETOK aiaMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEIEHUE KAYeCTBEHHBIX peaklui Ha KapOOHAT U
CHWJIMKaT-HOHbl W W3Y4YEHHME IPU3HAKOB MX IPOTEKAHUs, O3HAKOMIIEHHE C MPOIYKIHUEH
CIWJIMKaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelmme
HEMETAIUIBI U UX COCTUHEHUS.

MeTajuibl 1 HX COeAMHEHUS

O6HIa$I XapaKTCPUCTHKA XHMHYCCKHUX OJBJIEMCHTOB — MCTAJZIOB Ha OCHOBAHHU HX
nojoxenus B [lepuoauueckoii cucteme xumuueckux anemeHToB /I, Y. MenneneeBa u cTpoeHus
atomoB. CTpoeHne MeTa/utoB. MeTajuindeckasi CBSI3b W METAJUIMYECKas KPHUCTAJUTHYECKast
pemérka. OJIeKTPOXUMHUECKUI psAa HanmpsbkeHWH MeTamuioB. Pu3mueckue M XUMHUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl MoixydeHusi MeTauioB. [IoHATHE O KOPPO3UU METaIOB,



OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanb, 4yTryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[lenouynble MeTasuIbL: MookeHHe B [lepuonnyeckoil cucteMe XUMUYECKUX 3I€MEHTOB /.
W. MenneneeBa, CTpO€HUE KX aTOMOB, HaxOXJAeHUE B mpupoje. PU3snueckue U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEANHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MAarHUd W KalbLUi: MoJoxkeHue B llepuonmueckon
cucreme xumudeckux sneMmeHToB [[. WM. MenpaeneeBa, CTpoeHHME HX aTOMOB, HaxO0XJACHUE B
npupozae. PU3nyecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coennHeHus
KaJIbIHS (OKCHJI, THAPOKCHU/I, COJn ). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUS.

AnmoMunuii: mionoxkenue B Ilepuoauyueckoil cucTeMe XHUMHYECKMX 3JeMEHTOB /I.
W. MenpaeneeBa, CTpoe€HHE aToMa, HaxoOXXJIeHHE B mpupoae. DPuznueckue M XUMHUUYCCKUC
CBOICTBa aTIOMUHUSA. AMQPOTEpPHBIC CBOMCTBA OKCH/IA M THAPOKCHIA ATFOMUHUS.

Kene3o: mnonoxenne B Ilepmoguueckoil cucremMe XHUMHYECKHX 23yeMeHTOB /I
W. MenneneeBa, cTpoeHHWE aToMa, HaxoxkaeHue B mpupoae. DPusznyeckue U XUMHUUYECKUE
cBoicTBa xene3a. Oxcuasl, ruapokcuabl u conu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
U TIOJTy4YEeHHE.

Xumuueckuit IKcnepumenn:

O3HaKOMJIEHHE C o0pa3laMM MeTauloB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEpHAalIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs JKeie3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHbI: MarHWs, KaJblMs, aTIOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(1), meau (I1), HaOrOIEHHE W ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHS,
KU M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIE€OMATEPUANIOB), UCCIIEOBaHNE aM(POTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA [IMHKA, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHele MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia
BemectBa u Marepuainsl B IOBCEIHEBHOM XKU3HU 4YellOBeKa. be3omacHoe UCIosb30BaHUE
BCHICCTB W XHMMHUYCCKHUX peaKquI B 6BITy. HepBasf noMomp HOpu XUMHUUYCCKHX OXOrax H

OTpPaBJICHUSAX.

XUMHYECKOE 3arps3HEHUE OKpYyXkarollei cpeabl (mpenenbHas JONyCcTUMasi KOHIIEHTPALMs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIHI).

Mesrcnpeomemmnnie ceasu



Peanuzanus MeXnpeaAMETHBIX CBsI3el NP M3YyYEHUH XUMUU B 9 KJacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICNbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PaIMOaKTUBHOCTb, MOJICKYJa, DJICKTPUUYECKUW 3apsj, MNPOBOJAHUKH, TMOJYIPOBOIHHUKH,
JTUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAs pEMIETKa, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, 3KocUCTeMa, MUHEpAIbHBIC YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIb, TOPHBIC TOPOIBI, IOJIC3HBIE
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIC pe3yibTaTbl OCBOCHUS IMPOrpaMMbl OCHOBHOI'O 06]1.[61"0 06pa3013aH1/1$1
JOCTHUTIalOTCA B XOI€ 06yqu1/1$1 XHUMHUHU B €IUHCTBC y‘~IC6HOI7[ 1 BOCIIMTaTCILHOMI JACATCIIBHOCTHU B
COOTBCTCTBHUU C TpaAUuIIMOHHBIMHA pOCCHﬁCKHMH COMUOKYJIbTYPHBIMU n AYXOBHO-
HPAaBCTBCHHLBIMU ICHHOCTSAMU, IMPUHATBIMU B 06HI€CTB€ InpaBujIaM U HOpMaMMu NOBCIACHUA U
CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAHUSA, CAMOPAa3BUTHUA U COLTMATIN3alIUU 06yqafomnxc;1.

JIMYHOCTHBIE pe3yiabTaThl OTPAKAOT TOTOBHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHEIX OEHHOCTHBIX OpI/IeHTaIII/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha e€
OCHOBC, B TOM 4YHCJIC B HaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOILIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY
HACJIEUIO, TIOHMMAaHUS 3HAUeHUs XHUMHYECKOH HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(POpPMAIUECH O MEepPEAOBBIX JOCTHKCHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
MHpa U O0IIECTBA;

2) rPaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTAaBICHUS. O COLMAJIbHBIX HOPMaxX W NpPaBUJIAX MEXKJIMYHOCTHBIX OTHOUIEHHH B
KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJI€3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOM U JPYTrUX BHAAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JI€ATEIbHOCTH NPHU BBHINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 337]a4, BBHITOJHEHUU
XUMHUYECKHX KCIIEPUMEHTOB, CO3/IaHUM y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOINIOMOINIM B TIpoliecce 3TON y4eOHOUM JesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE



MOBEJICHUE U TOCTYIKH CBOMX TOBApPHUIIEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PDEHUYECKHE  MPEACTABICHHUS O  BEUIECTBE M XMMHMYECKOM  peakuuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTaBJSAIOLIME OCHOBY JUIS
IOHUMaHMs  CYIIHOCTM HAy4yHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM Cpeoi, 0 posn
XUMHH B II03HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIBHBIE MOTHBBI, HAlpPaBICHHBIC HA IIOJyYEHUE HOBBIX 3HAHUN II0 XUMUH,
HEoOXoauMble Ul OOBSACHEHHsA HaOJIOJaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATEIIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIBHOM paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMH CpPEACTBaMHU
MH(}OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYUYCHHIO U IO3HAHHIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MIPOCKTHON M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAHUE IIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE TMOCICACTBHA W HEMPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPEOIEHUS alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOIMMOCTH COOJIIO/ICHUS
npaBwJI 0€30MaCHOCTH TPH OOpAIEHHUH C XMMHYSCKHMH BEIISCTBAMHU B OBITY W pEaIbHON
JKU3HHU;

5) TpynoBoro BocnuTaHus:

MHTEpeC K MPaKTHYECKOMY M3YyUEHHIO podeccuil U TpyAa pa3IMyHOro pojia, yBaKEHHE K
TPpyly W pe3yiabTaraM TpPYAOBOW JAEATENBHOCTH, B TOM YHCIE€ HA OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHWM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUHU
IPOJODKEHUsT 00pa3oBaHUs € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPeOHOCTEH, yCHemHOW MpodecCHOHATBbHON NesATeTbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IallTUPOBATHCS B PO(HECCHOHATIBHOM Cperie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

IKOJIOTMUYECKHU IeIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha 3emIle,
OCHOBe € CyIEeCTBOBAHUS, MOHUMAHUE IICHHOCTH 3J0OPOBOTO M 0€30I1acHOro o0pasa >KWU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHHUS TIPAaBIIJI O€30MacHOTO TTOBEJAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINX 3T0POBBIO M KU3HU JTFO/ICH;

CHOCOOHOCTH NPUMEHSTHh 3HAHMS, MOJydaeMble MPH H3YYCHUH XUMHHM, IS PEIICHUsS
3a/1a4, CBA3aHHBIX C OKPYXKAIOILIEH IPUPOIHON CPENOH, ISl TIOBBILLIEHUS YPOBHS YKOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX peleHus
MIOCPEICTBOM METOJOB XMMHUH, HKOJIOTUYECKOIO MBIIUICHHS, YMEHUs PYKOBOJACTBOBAaTbCA UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMETHBIX pE3YJIbTAaTOB BBIICIAIOT 3HAYMMBIE Ui (HOPMHUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHLUI, TUnore3a, (akt, CUCTeMa,
IpoIlecC, SKCIEPUMEHT U JIPYTo€.), KOTOPbIE UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEJICTABICHHUE O
[EJIOCTHOM HAY4YHOH KapTHHE MHpa, U YHHBEpCAJIbHbIC ydeOHbIC ACWCTBUS (ITO3HABATENIbHEIE,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YU€OHOM! JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

YMEHMsI HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS IIPU OCBOCHHM 3HAHUM:
pacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH (BBLIEISATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTHUSAMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHWH, BBIOMpPATh OCHOBAaHHMA M KPUTEPHUH IS KiacCH(pUKaIuu
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKLUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MEXly 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
10 QHAJIOTUH), €1aTh BBIBOJBI U 3aKJIIOYECHHUS;

yMEHHUE MPUMEHATh B IpoOIlecce MO3HAHUS MOHATUA (MpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH MIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GOopMylna M YpaBHEHHE XHMMHUYECKOH pEakUuu — TP pPEIIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OJTHUX MOJEIbHBIX INPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKLui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yYaEMBIX NPOIECCAX U SABJICHUSIX.

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

YMCHHUE HCIHOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC HMHCTPYMCHTA IIO3HAHHUA, a
TaKXXC B Kady€CTBC OCHOBBI A q)OpMI/IpOBaHI/HI TUIIOTE3blI IO MPOBEPKE MPaBUIILHOCTU
BBICKa3bIBACMbIX Cy)K)ICHPIfI;

MpUOOpETEHNE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMHU M TMPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOJ0M Ipoliecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHS M BBIBOJABI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeaHHON padoTe.

Pabora ¢ undopmaumeii:

yMeHHue BbIOMpPAaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH UH(OPMAIHIO PA3TUYHBIX BUIIOB
1 GOpM IPECTABICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIspHAsl IUTEpaTypa
XUMHUYECKOTO COJIEpKaHUs, CIpaBOYHbIE MOcoOUs, pecypchl IHTepHeTa), KpUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHE IPUMEHATh Pa3IMYHbIe METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMALK U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIITOJIHEHUS Y4E€OHBIX U IMO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OmblTa B 00JACTH MCIOJIb30BaHUS HH(DOPMAIIMOHHO-



KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3TAYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY MpenCTaBICHUS
uH(pOpMAlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHE HCMOJb30BaTh M aHAIM3UPOBATh B TMpollecce y4eOHOHM M HCCIEOBATEIbCKOM
JESTEIIbHOCTH HH(POPMAIINIO O BIUSHUU IPOMBINUICHHOCTH, CEITLCKOTO X03SiCTBA M TPAHCTIOPTA
Ha COCTOSIHHE OKPYXKaroIIe MPUPOAHON CPEeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHsI 3aJlaBaTh BOINPOCHI (B XOjA€ Auaigora MU (WIu) IJUCKYCCHU) IO CYILECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHSI TIPEICTABJIATD IMOJYICHHBIE PE3Yy/IbTaThl TO3HABATEIILHON JACSITEILHOCTH B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; [eJiaTh MPE3CHTAIUI0 PE3yJbTaTOB BBIOJHCHHS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATECIBHOU W
HCCIIEIOBATEIbCKON JICATEIIBHOCTH TPH PEIICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJIACOBaHMs NO3HMIUN (0O0CYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB 10 OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITEIIEHO OIPEIENSATh HEeNN NeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTh, BHIOUPATH
HaubOosnee HS(PQEeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpHU
BBHIITOJIHEHUH 33J1aHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMHA 00 M3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3a/IaHHH.

INPEJAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTATOB 10 OCBOECHUIO 0O0S3aTENILHOTO COJIEp’KaHuUs,
YCTAaHOBJIEHHOI'O JaHHOM (QenepanpHOl paboueld mNporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJaromMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaAMETHOM 00sacTi «XHUMHS», BHUIBI NEATCIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K koHiy oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJICKYJIa, XUMHUECKHUI AJIEMEHT,
MIPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS W HEOJIHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsipHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBas J0JII XHMHYECKOTO D3JIEMEHTa B COCIWHEHWU, MOJIIPHBIA OO0BEM, OKCHI,
KHCIJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIECHUS, XHUMHYECKas



peaknus, KiIacCU(pHUKAIM pPEaKLUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, PeaKiuu
3aMeIIeHMs], peakliui 0OMEHa, K30- ¥ SHJOTEPMUUYECKHUE PEAKIIUH, TETUIOBOK 3P DEKT peakiuu,
PO aToMa, JEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, paluyc aToMa, XMMHUYeCKas CBS3b,
NOJIIpHAasl U HEMOJspHas KOBaJCHTHAas CBS3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHLIEHTpal|sl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTh 3TU MOHITHS IPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUII;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBjieHHs] (OpMyJ BEIIECTB M ypaBHEHUI
XAMHYECKUX PEAKIIUN;

OTIpEeIeIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIICHUS
AIIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAIICKHOCTh BEIIECTB K ONpEAETIEHHOMY Kiaccy
coenuHeHuH o GopMynaM, BUJ XUMUYECKOH CBSI3U (KOBAJICHTHAs U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpbiBaTh cMbich [lepuonuueckoro 3akona JI. . MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAHKE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJipo;

OMKCHIBATh M XapakTepu3oBaTh TabmuuyHyio ¢opmy Ileprognueckoil crcTeMbl XUMHYECKHX
AIIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «modouHas noarpynma (b-
rpynmna)», Maible ¥ OOJBIINE MEPHO/Ibl, COOTHOCUTH 0003HAYECHHUS, KOTOPhIE UMEIOTCS B TaONIUIIe
«llepuogmueckas cucrema xumuudeckux osneMeHtoB JI. WM. MenneneeBa» ¢ 4YHMCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHMYECKHUX JJIEMEHTOB (COCTaB M 3apsij snpa, odiiee
YHCJIO 3JIEKTPOHOB M PACHPEECIIEHNE UX 10 3JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIMPOBATh XMMUUYECKUE IJIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XMMUUYECKUE PEaKIIUu
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPXKJas  ONUCAaHME IMpUMEpaMHM  MOJEKYJSPHBIX  yYPAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKIuii;

IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEeHTa MO (opMyse COeIMHEHMs, MAacCOBYIO JIOJIIO BEIIECTBa B PacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKINY;

IIPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEMATH3AIUI0, KIACCU(UKAIUIO, BBISIBJICHUE MPUYNHHO-CIICICTBEHHBIX CBS3EH
— I U3Y4YEHUS CBOMCTB BEIECTB M XUMHYECKUX DPEAKIHM, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAaHUSI — HaONIO/eHUEe, UW3MEpEeHUe, MOJEIUPOBAHUE, OHKCIEPUMEHT (pealibHblil U
MBICTICHHBIN );

CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 00OPYIOBAHUEM, a
TaKXe MpaBUiIaM 0OpalleHHsl C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO BBIIOJIHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(Bomoposa M KHUCIIOpOJA), NMPUTOTOBJICHUIO PACTBOPOB C OMNpEAeNEHHOM MaccoBOW joiieit
pacTBOPEHHOIO BElIECTBa, IUIAHUPOBaTh U MPOBOJUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PAcTBOPOB INEJIOYEHM W KHUCIOT C IIOMOLIBI0 MHIUKATOPOB (JIAKMYC,
beHondTanent, METHIOPAaHK U IPYTHe).

K xoHuy oOydeHus B9 KJjacce npeMeETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00YYAIOLIUXCS YMEHHIA:

PacCKpbIBATb CMBICII OCHOBHBIX XMMHUUYCCKUX MOHATUM: XMMHYSCKUI QJICMCHT, aTOM, MOJICKYIJIA,
HOH, KaTHuoOH, AaHHWOH, poCTOoC BCIICCTBO, CJIOXKHOC BCIICCTBO, BaJICHTHOCTbD,
SJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCIICHHSA, XHUMHUUYCCKasA peaKOusa, XHUMHYECKas CBA3b,



TETUIOBON A(PQEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIMTHI,
JIEKTPOJIUTHYECKAs TUCCOLMALMSA, PEAaKLUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKUMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJECHUE, aAJJIOTPOIMS,
aM(pOTEpHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METALUIMYECKas), KPUCTALTHYECKAs
pewmérka, KOppO3Hs METalIOB, CIUIAaBbl, CKOPOCTb XUMMUYECKOW peakUuH, IpeJesbHO
nomycrumas koHuentpauus I11K Bemecrsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUI U IPUMEHATh 3TU NOHATHUS IPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUII;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJs COCTaBlIeHHs (OpMyJ BEIECTB U ypaBHEHUH
XAMHYECKUX PEAKIIUM;

OINpeseNATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMMUYECKMX 3JIEMEHTOB B COEAMHEHUSX
pa3IMYHOIO COCTaBa, NPUHAIEHKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIacCy COECIUHEHHH 110
(dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAILINUYECKasi) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsi/i MOHA MO0 XUMHYECKOW (opmyiie, XapakTep Cpeibl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COCUHEHUH, TUI KPUCTAJUINYECKOHN peIETKH KOHKPETHOTO BELIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa u JI€MOHCTPUPOBATH €r0
[IOHMMAaHME: OIUCBIBaTh U XapaKTepu3oBaTh TabiuuHyto (opmy Ilepuoanueckoil cucrembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynma)», manele U OojblinMe NEpUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOphIE
UMEIOTCS B IMEPUOJMYECKON Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB UM 3aps] A1pa, oOlIee YUCIOo 3JIEKTPOHOB M paclpeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0LIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEepPHOAOB U IJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JI€MEHThl, HEOPraHUYECKHE BELIECTBA, XUMUYECKHUE PEaKLIUU
(Mo 4YMCIy W COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY J(PQeKTy, Mo
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CHENU(PUIECKHEe XMMHYECKUE CBOWCTBA MPOCTHIX H
CJIOXKHBIX BEILECTB, MOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHil;

COCTaBJIATh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, HIEJIOUEN U COJIEH, TIOJIHbIE U
COKpaIlEHHBIE YPAaBHEHMsI PEAKIMl HOHHOIO OOMEHa, YpaBHEHMs PeaKIuil, OATBEPKIAOIINX
CYILIECTBOBAHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN TOCPECTBOM COCTaBJICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOBMOKHOCTH ITPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUNCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHMs, MacCOBYIO OO BEIIeCTBAa B PaCTBOpE,
MPOBOAMTDH PACcU€ThI MO0 YPABHEHUIO XUMUYECKON PEaKINH;

coOuIr01aTh MpaBUIIa MOJB30BaHUS XUMHUECKON MOCYA0H U J1a0opaToOpHBIM 000pyIOBaHHEM, a
TaKk)Ke MpaBuiia 00pallleHus C BELIECTBAMH B COOTBETCTBHUH C MHCTPYKIMSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO TMOJYYEHUIO M COOMpaHMIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKIAAIONINE KAYECTBEHHBIH COCTaB Ppa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpOoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiaukar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMS ¥ MOHBl M3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSATh OCHOBHBIE ONEpPALMN MBICIUTEIBHON IEATENbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIe, cUCTEMaTU3alMI0, BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — JJIS M3y4eHUs



CBOMICTB BCIIECTB U XHUMHUYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAYYHbBIC MCTOJbI TIO3HAHUA —
HaOII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).

TEMATHYECKOE IIVIAHUPOBAHUE

8 KIIACC
Ne [[HanmeHOBaHUE pa3iesioB KonudgecTBo yacos ‘ DnekTpoHHbIe (IUPPOBHIC)
n/n| ¥ TEM MPOrpaMMbl  |[Beero Kontponsasie|[Ipaktiyeckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
|Pa3z1e.11 1. [lepBoHayaibHbIE XUMUYECKHUE TOHATHUS
1.1 Xumus — BakHast 5 2 bubmuorexa [JOK
00JIaCTh €CTECTBO3HAHUS https://m.edsoo0.ru/7f41837c
Y MPAKTUYECKOU
JESTEIILHOCTH YEJIOBEKA
1.2|[BemecTBa u xumudeckue|| 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
‘I/ITOFO 10 paszeny H 20 H

‘Pa3z[e.11 2. BaxkHeiilMe npeacTaBUTe/ M HEOPraHUYECKHUX BelleCTB

2.1|Bo3nyx. Kucmnopon. 6 bubmmoreka [IOK
[MousiTre 06 okcuaax https://m.edsoo.ru/7f41837c

2.2|Bonopon.Ilonsarue o 8 1 bu6mmoreka [JOK
KHCJIOTaxX M COJISAX https://m.edsoo.ru/7f41837c

2.3||Boaa. PactBopsL. 5 1 1 bu6mmoreka [JOK
[TousiTHE 00 OCHOBAHHSIX https://m.edsoo.ru/7f41837c

2.4||OCHOBHBIC KJIaCChI 11 1 1 bu6mmorexa [IOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
COeTMHEHNN

Hroro 1o pasneny H 30 H

Paznea 3. [lepuognyeckuii 3akon u Ilepuoguyeckas cucrema xummuieckux daemenTos /1. U.
Menpeneesa. CtpoeHue aToMOB. XUMH4YecKas CBA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE

peaknun

3.1|ITepuonnueckuii 3akoH u || 7 bu6mmoreka [JOK
[Meproandeckas cucrema https://m.edsoo0.ru/7f41837c
XUMHUYECKHX 3JIEMEHTOB
. . Menneneena.
Crpoenue aToma

3.2 || XuMuueckas CBS3b. 8 1 bu6mmoreka [JOK
OKHUCITUTENBHO- https://m.edsoo0.ru/7f41837c
BOCCTaHOBUTEIIbHBIE
peaknuu

Hroro no paszneny 15 bubnuorexa [IOK

https://m.edso0.ru/7f41837c
PesepBHOE Bpemst H 3 H H HBI/I6J'II/IOTeKa LIOK
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https://m.edsoo.ru/7f41837c
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No
/o

HaumenoBanue pasnenos
U TEM IIPOrpaMMBI

KonnuectBo yacoB

Bcero||[KonTponbHbIe

paboThI

IIpakTrueckue
paboThI

OnekTpoHHbIE (IUPPOBHIE)
o0pazoBaTeNbHBIE PECYPChI

|Ihttps://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

68

9 KJIACC

Ne
/o

HaumenoBaunue
pa3aesioB U TEM
MPOrPAMMBI

KonunuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

OnexkrpoHHbie (TU(POBLIC)
00pa3oBaTenbHbBIE PECYPCHI

Pa3gen 1. BemrecTBo u X

HMHUYIC

CKHME peaKInuu

11

[ToBTOpEeHue u
yri1yOjaeHue 3HaHUH
OCHOBHBIX Pa3JIeI0B
Kypca 8 kiacca

5

1

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

1.2

OcCHOBHBIE
3aKOHOMEPHOCTHU
XAMUYECKHUX
peakuuii

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

1.3

DNEeKTpoNUTHYECKast
JIFICCOITHAITHS.
XUMHYECKHE
peakuuu B
pacTBopax

bubmorexa [JOK
https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 paszeny

| 17

‘Pa3ne.11 2. HeMmeTa/JIBI M HX cCOeTMHEHHS

2.1

O6mmas
XapaKTepUCTHKA
XUMHYECKHX
aneMeHToB VIIA-
rpynisl. ['anoress

4

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

2.2

O61mas
XapaKTEePUCTHKA
XUMHUYCCKUX
aneMeHTOB VIA-
rpynisl. Cepa u e€
COCIUHEHHS

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

2.3

OOmras
XapaKTepPUCTUKA
XUMHUYECKUX
3JIEMEHTOB VA-

rpynmnsl. A3oT,

bubmuorexa [{OK
https://m.edsoo.ru/7f41a636
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Ne || HammenoBanue KonnyecTBo acos ‘ OnekTpoHHbIE (IUPPOBHIE)
I/T||  pasnenoB U TeM  |[Beero Kontponshsie || [paxTiueckue o0pazoBaTeNIbHBIE PECYPChI
HpOrpaMMbl paboTHI paboThI
dhocdop u ux
COCTUHEHUS
2.4 ||O0mas 8 1 2 bubnunoreka LIOK
XapaKTEPUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKHX
snemeHToB [VA-
IpYIIBL. YTIEpOa U
KpPEMHUM U UX
COCTUHEHUS
II/ITOFO o pazjaeny H 25 H |
‘Paaneﬂ 3. MeTra/LiIbl H MX COCANHEHUS |
3.1 ||O6mue cBoiicTBa 4 bu6nmorexa [IOK
METaJLIIOB https://m.edsoo.ru/7f41a636
3.2 ||Baxneiimme 16 1 2 bubnuorexa [JOK
METaJUTbI U UX https://m.edsoo.ru/7f41a636
COCIMHEHUS
‘I/ITOFO 0 pazaeny H 20 H |
‘Paaneﬂ 4. XuMus M OKpyxkamoumas cpeaa |
4.1 |BemectBa u 3 bubmnoreka IIOK
MaTepHalbl B )KU3HH https://m.edsoo.ru/7f41a636
YelloBeKa
‘I/ITOFO 0 pas3zeiy H 3 H |
PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE 68 4 7
KOJIMYECTBO
YACOB I1O0
[TPOT'PAMME
MNOYPOYHOE INNIAHUPOBAHHUE
8 KJIACC
Ne Tema ypoxka KomnndecTBo yacoB || DnekTpoHHBIE IIHU(PPOBBIE 00pa30BaTEIbHBIE
n/m pecypcebl
Bcero||KonTponshsie |[[IpakTnueckue
paboThI paboThI
1 |[Ipenmer xumun. Ponb 1 bu6nmoreka [JOK
XHUMHH B )KA3HU YETOBEKA. https://m.edsoo.ru/ff0d210c
Tena u BewecTBa
2 |[TonsTue o meTogax 1 bu6nmoreka [JOK
MO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
3 |[IpaxTtuueckas padoraNe 1 | 1 bubnuoreka [IOK
«[TpaBuia paboThI B https://m.edsoo.ru/ff0d23dc
nabopaTtopuu U MPUEMBI
oOparieHus ¢
1a00paTOPHBIM



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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No Tema ypoka KonnuecTBo yacoB || DnekTpoHHBIE ITU(POBBIE 00pa30BATEIHHBIC
n/m pecypcbl
Bcero| KonTtposbnsie |[[Ipaktuueckue
paboThI paboThI

| H06opyz[013aHHeM» “ ||

4  |Yuctele BemecTBa U cMecH.|| 1 bubmuorexa [JOK
CriocoObI pa3aencHus https://m.edsoo.ru/ff0d26ca
cMmecen

5 |[IIpaktuueckas pabora Ne 2 || 1 bubnuorexa [JOK
«Paznenenue cmeceit (Ha https://m.edsoo.ru/ff0d28c8
pUMEPE OYUCTKH
MOBApPEHHOM COJIN)»

6 ||ATOMBI U MOJEKYJIbI 1 bubmumoreka [IOK

https://m.edsoo.ru/ff0d2a6¢

7 || XuMu4yecKkue 3J1€MEHTHL. 1 bubmuorexa [JOK
3HaKH (CHMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHYECKHX 3JICMEHTOB

8 |[IpocTble u croKHBIC 1 bubnnorexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6¢c

9 ||ATOMHO-MOJIEKYISIPHOE 1 bubnuoreka [IOK
yYCHUE https://m.edsoo.ru/ff0d2d50

10 |[3aKOH IMOCTOSTHCTBA 1 bu6mmoreka [IOK
COCTaBa BEIECTB. https://m.edsoo.ru/ff0d2eae
Xumuaeckasi opMyia.
BanenTHocTs aTOMOB
XUMHUYECKHUX IJIEMEHTOB

11 ||OTtHOCHTETBHAS aTOMHAS 1 bu6mmoreka [IOK
macca. OTHOCHTEbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJIsIpHAs Macca

12 |[MaccoBas qoist 1 bu6mmoreka [JOK
XUMHYECKOTO DJIEMEHTA B https://m.edsoo.ru/ff0d350c
COCIMHEHUU

13 |[KomnuecTBO BelecTna. 1 bu6mmoreka [JOK
Mosb. MonsipHast Macca https://m.edsoo.ru/ff0d5230

14 | ®usuyeckue u 1 bu6mmoreka [IOK
XUMHYECCKHE SBIICHHUS. https://m.edsoo.ru/ff0d37fa
XHUMHUYEcKask peaKus

15 |[[Ipu3Haku u ycnoBus 1 bubnuorexa [IOK
NPOTEKAHHUS XUMHUYCCKHUX https://m.edsoo.ru/ff0d3al6
peakuun

16 ||3akoH coxpaHEHUsI MacChl 1 bubnuorexa [IOK
BEIIECTB. XUMHUYECKUE https://m.edsoo.ru/ff0d3b88
ypaBHEHUS

17 || BeruncieHHs KOJIUYEeCTBa, 1 bu6nmoreka [JOK
Macchl BEIIECTBA 10 https://m.edsoo.ru/ff0d5708
YPaBHEHUSAM XUMHYECKHUX
peakuui
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No Tema ypoka KonnuecTBo yacoB || DnekTpoHHBIE ITU(POBBIE 00pa30BATEIHHBIC
n/n pecypcsl
Bcero| KonTtposbnsie |[[Ipaktuueckue
paboThI paboThI

18 |[Knaccudukanus 1 bubnmoreka [JOK
XUMHYECKUX PeaKIuii https://m.edsoo.ru/ff0d3f34
(coennHeHUs, Pa3I0KEHUS,
3aMeIleHUsI, 0OMEHa)

19 |M. B. JlomoHOCOB — 1 bu6mmoreka [IOK
Y4EHBIA-3HIIUKIIOTICMCT. https://m.edsoo.ru/ff0d40c4
O0001EeHue 1
crucTemMaTu3auuvs 3HaHU

20 |[KonTposbsHas padota Nel 1 1 bubnuorexa [JOK
no teme «Bemecta u https://m.edsoo.ru/ff0d4290
XUMHYECCKHE PEAKIIAN)

21 |Bo3myx — cMech Tra3oB. 1 bu6mmoreka [IOK
CocraB Bo3ayxa. Kucmopon https://m.edsoo.ru/ff0d448e
— DJIEMEHT U TPOCTOE
BeniecTBo. O30H

22 |dusnueckue u 1 bu6mmoreka [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4614
KHCIIOpOJia (peakiuu
OKHCIICHHSI, TOPCHUE).

[TonsiTe 06 oxcumax

23 ||Crioco6b! nomyueHust 1 bubnuoreka [IOK
KHCIIOPO/Ia B TabopaTopuu https://m.edsoo.ru/ff0d497a
Y TIPOMBIIIIEHHOCTH.

[TpumeHnenue kucnopona

24 | TermoBoit 3¢ ekt 1 bubnnorexka [JOK
XUMHYECKON peaKIuH, https://m.edsoo.ru/ff0d4790
TIOHATHE O
TEPMOXUMHUUECKOM
YpaBHEHHH, dK30- U
HHJIOTEPMHUYECKUX
pEeaKIHsIX

25 | TorumBo (He(TH, yroib U 1 bubnnorexka [JOK
METaH). 3arps3HeHHe https://m.edsoo.ru/ff0d4c4a
BO3]IyXa, CITIOCOOBI €r0
IpeOTBPALICHUS

26 |[IpakTuyeckas pabora Ne 3 | 1 1 bubnuoreka [IOK
no Teme «Ilony4yenue u https://m.edsoo.ru/ff0d4ae2
coOupaHue KUCIopoaa,

W3Y4YEHUE €r0 CBOMCTBY»

27 ||Bomopon — 37eMeHT U 1 bubnuorexa [IOK
IPOCTOE BELIECTRO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae

28 ||duzuueckue u 1 bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/ff0d4dd0
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No Tema ypoka KonnuecTBo yacoB || DnekTpoHHBIE ITU(POBBIE 00pa30BATEIHHBIC
n/n pecypcsl
Bcero| KonTtposbnsie |[[Ipaktuueckue
paboThI paboThI
Bozopoaa. [Ipumenenue
BOJIOpOJIA
29 |[ToHsiTHE O KHCITOTaX U 1 bu6mmoreka [IOK
CONISAX https://m.edsoo.ru/ff0d50d2
30 {|Crioco6b1 moyueHus 1 bubnuorexa [JOK
BOJIOpO/Ia B 1TabopaTropuu https://m.edsoo.ru/ff0d4dd0
31 |[IpakTuueckas padora Ne 4 | 1 1 bubmmoreka [IOK
o teme «Iloyuenue u https://m.edsoo.ru/ff0d4f42
cobupaHue BOJOpoaa,
U3yUYEHHE €r0 CBOHCTBY
32 || MousipHbIi 00BEM Ta30B. 1 bubnnoreka [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
33 ||Berumcnenus oobéma, 1 bubmuorexa [JOK
KOJINYECTBA BEIIECTBA ra3a https://m.edsoo.ru/ff0d55a0
0 €r0 U3BECTHOMY
KOJIMYECTBY BEIECTBA HIIN
00BEMY
34 ||Beramncnenus o0bEMOB 1 bubmuorexa [JOK
ra30B 110 YPaBHCHUIO https://m.edsoo.ru/ff0d5708
peaKIMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUI
ra3oB
35 ||DPusnueckue u 1 bu6mmoreka [JOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/ff0d587a
BOJIBI
36 ||CocTaB OCHOBaHUM. 1 bubmuorexa [JOK
[MousiTre 00 MHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
37 |Boxa kak pacTBOpUTEIb. 1 bubnuoreka [IOK
Hacpltientsie 1 https://m.edsoo.ru/ff0d5b40
HEHACBHIIIICHHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa
B pacTBOpe
38 |[IpaxTnueckas padora Ne 5| 1 1 bubnuoreka [IOK
1o Teme «[IpurorosieHue https://m.edsoo.ru/ff0d5eba
pPacTBOPOB ¢
onpeaenEéHHON MacCOBOM
JI0JIEW PaCTBOPEHHOIO
BEIIECTBA
39 |[KontpoisHas pabota Ne2 1 1 bubmmoreka [JOK
o Teme «Kucnopon. https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
40 ||Oxcumgpl: cocTas, 1 bubnmnorexa [JOK

Kiaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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No Tema ypoka KonnuecTBo yacoB || DnekTpoHHBIE ITU(POBBIE 00pa30BATEIHHBIC
n/n pecypcsl
Bcero||KonTpoabhsie |[[IpakTnueckue
paboThI paboThI

41 |Ilonyuyenue u xummuueckue | 1 bubmumoreka [IOK
CBOMCTBA KUCIIOTHBIX, https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

42 ||OcHOBaHHMS: COCTaB, 1 bu6mmoreka [IOK
KiIaccuuKanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 |[lomyuenue n xumuueckue | 1 bubmumoreka [LIOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

44 ||[KucmoThl: COCTaB, 1 bubmuorexa [JOK
KJTacCU(HUKALIHSL, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 |TTonyuyenue u xummuueckue | 1 bubnuoreka [IOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2

46 ||Conu (cpenanue): 1 bubnmnoreka [JOK
HOMEHKJIATypa, CIIOCOOBI https://m.edsoo.ru/00ad9474
TOJTy4YCHHUS, XUMUYECKUE
CBOICTBA

47 |[IpaxkTuueckast pabora No 1 1 bubnnorexa [JOK
6. Pemenmue https://m.edsoo.ru/00ad9b7c
IKCIIEPUMEHTAIBHBIX 33124
o TeMe «OCHOBHBIE
KJIACCBhI HEOPTAHUYECKUX
COEIUHEHUIN»

48 |'eHeTnueckas CBS3b 1 bu6mmoreka [JOK
MEX/Ty KJlacCaMH https://m.edsoo.ru/00ad9a50
HEOPTaHUYECKUX
COeTMHEHUN

49 ||O60061enne U 1 bubmuoreka [JOK
CHCTEMATU3aLMs 3HAHUHI https://m.edsoo.ru/00ad9ch?2

50 ||[KonTtpompHas pabota Ne3 1 1 bubmmoreka [JOK
no Teme "OCHOBHBIC https://m.edsoo.ru/00ad9ela
KJIACCBhI HEOPTAHUYECKUX
coequHeHun"

51 |[[IepBble MOMBITKH 1 bubnuoreka [IOK
KJ1acCH(pUKALUH https://m.edsoo.ru/00ad9ffa
XUMHUYECKHUX DJIEMEHTOB.

ITonsiTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB

52 |[Tepuoauyeckuii 3aK0H U 1 bu6nmoreka [JOK
[Meproandeckas cucrema https://m.edsoo.ru/00ada52c
XUMHYECKHX dNIeMeHTOB /1.

N. MenneneeBa
‘53 HHepI/IOIlLI, IpYIIBL, H 1 H H HBI/I6J‘II/IOTeKa [HOK
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No Tema ypoka KonnuecTBo yacoB || DnekTpoHHBIE ITU(POBBIE 00pa30BATEIHHBIC
n/n pecypcsl
Bcero| KonTtposbnsie |[[Ipaktuueckue
paboThI paboThI
Imoarpyrmer | Ihttps://m.edsoo.ru/00ada52c

54 ||Ctpoenue atomoB. CocrtaB 1 bubnmoreka [JOK
aTOMHBIX siiep. M30Tombl https://m.edsoo.ru/00ada342

55 ||CtpoeHue 3J1eKTPOHHBIX 1 bubnmoreka [JOK
000JI0YEK aTOMOB https://m.edsoo.ru/00ada6bc
HIIEMEHTOB
[Tepuoauueckoit cucTemsl
. . MenneneeBa

56 ||Xapakrepuctuka 1 bubnmoreka [JOK
XHMHYECKOTO 3JIEMEHTA 110 https://m.edsoo.ru/00ada824
€T0 MOJIOKEHUIO B
[Tepuoanueckoii cucreme
. . MenneneeBa

57 |[3nauenue 1 bubnuorexa [JOK
[Teproguueckoro 3aKoHa https://m.edsoo.ru/00ada96e
JUTSL pA3BUTHS HAYKHU H
npaxktuku. /1. W.

MenpeneeB — y4EHBIN,
neAaror ¥ rpakJaHuH

58 ||9mekTpooTpUIaTeTLHOCTh 1 bubnuorexa [JOK
aTOMOB XMMHYECKUX https://m.edsoo.ru/00adaab8
HIIEMEHTOB

59 |MonHast XMuMHYeCcKas CBA3b | 1 bu6mmoreka [IOK

https://m.edsoo.ru/00adac34

60 ||KoBasienTHas monsipHas 1 bubnuoreka [IOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab8

61 ||[KoBaseHTHas HEMOISIPHAS 1 bubnuorexa [JOK
XUMHUYECKast CBS3b https://m.edsoo.ru/00adaab9

62 ||CTernieHb OKHCTICHUS 1 bubnuorexa [JOK

https://m.edsoo.ru/00adae28

63 ||OkucIUTENBHO- 1 bu6mmoreka [JOK
BOCCTAaHOBUTEIIbHBIC https://m.edsoo.ru/00adb076
peaxiuu

64 ||Oxucnureny u 1 bu6nmoreka [JOK
BOCCTAHOBUTEIIN https://m.edsoo.ru/00adb076

65 ||[KontpomnbHas pabora Ned 1 1 bubnuoreka [IOK
no TeMe «CTpoeHue aToma. https://m.edsoo.ru/00adb486
XuMUYecKasi CBSI3b»

66 ||PezepBHBIil ypOK. 1 bubnuoreka [IOK
O6o06mIeHEe U https://m.edsoo.ru/00adb33c
CUCTEeMAaTH3aIHsI 3HAHHHA

67 ||PezepBHBIil ypOK. 1 bubnuorexa [IOK

0O0001eHne n

https://m.edsoo.ru/00ad9cb?2
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No Tema ypoka KonnuecTBo yacoB || DnekTpoHHBIE ITU(POBBIE 00pa30BATEIHHBIC
n/n pecypcsl
Bcero| KonTtposbnsie |[[Ipaktuueckue
paboThI paboThI

HCI/ICTeMaTI/ISaI_[I/Iﬂ 3HAHUU H “ H

68 ||Pe3epBHBII YPOK. 1 bubnmoreka [JOK
O6o006mcHE U https://m.edsoo.ru/ff0d61c6
crucTemMaTu3auus 3HaHU

OBILEE KOJIMYECTBO 68 4 4

UYACOB I10 [TIPOTPAMME

9 KUIIACC

No Tema ypoka KonnuectBo yacos ‘ DNeKTpOHHBIC IU(PPOBHIE

n/m Beero|[Kontponsasie|[Ipaktiueckue|| ©0Pa30BaTEIbHbIE PECYPChI

paboThI paboThI

1 |[[lepuomuyeckuii 3aKOH. bu6mmoreka [IOK
[epuoaunyeckas cucrema https://m.edsoo.ru/00adb59
XUMHUYECKUX 31eMeHToB /1. 1. e
Menneneena

2 |3akoHOMEpHOCTH B bubnuorexa [JOK
U3MEHCHHH CBOWCTB https://m.edsoo.ru/00adb6b
XUMHUYECKHX JJIEMEHTOB 6
MEPBBIX TPEX MEPHOJIOB

3 ||Kmaccudukanms u bu6mmoreka [IOK
HOMECHKJIaTypa https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2

4 || Buabsl XUMHYECKOH CBS3U U bu6mmoreka [IOK
THITBI KPHCTAIUTMYECKUX https://m.edsoo.ru/00adbac6
pELIETOK

5 |[KonTtponbsHas padota Nel mo 1
teme «I[loBTOpEeHuE 1
yriyoJieHne 3HaHU!
OCHOBHBIX pa3fenioB Kypca 8
KJ1acca

6 |[Kimaccudukarus XUMAIECKUX bubnuotexa [JOK
peaKIuii Mo pa3IHYHBIM https://m.edsoo.ru/00adbch
NpU3HAKaM 0

7 |[TonATHE O CKOPOCTH bubnuorexa [IOK
XUMHYECKON PeaKIlvu. https://m.edsoo.ru/00adbe9a
[ToHsITHE O TOMOTEHHBIX U
TeTepOTreHHBIX PEaKIIHsIX

8 |[[ToHsTHE O XUMHUYECKOM bu6mmoreka [IOK
paBHOBecHH. DAKTOPEI, https://m.edsoo.ru/00adc28c
BJTUSIIONINE Ha CKOPOCTh
XUMHUYECKON peakinu u
MOJIO’KEHUE XHMHUYECKOTO
paBHOBECHS

9 ||OkucnurenbHO- bubnmoreka [JOK

BOCCTAHOBUTCIIBHBIC PECAKIITNN

https://m.edsoo.ru/00adcade
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No
/o

Tema ypoka

KomnuectBo yacos

DneKTpoHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

Bcero|[KonTpoinbable| I IpakTuyeckue
paboThl paboThl

10 |[Teopust JIEKTPOTUTHICCKOM 1 bubnuorexa [JOK
nuccorranuu. CUIbHbBIC U https://m.edsoo.ru/00adcd6
ci1a0blIe JIEKTPOTUTHI 8

11 |[MonHBIC ypaBHEHUS PEAKIIUMA 1 bubnuorexa [JOK

https://m.edsoo.ru/00add44
8

12 [ Xumuyeckue cBOKCTBA 1 bubmuorexa [JOK
KHCJIOT ¥ OCHOBAHUI B CBETE https://m.edsoo.ru/00add5d
npecTaBiIeHut 00 8
AJIEKTPOITUTUICCKON
JVCCOIIMALINT

13 [ Xumuueckue cBOKCTBA COJICH 1 bu6mmoreka [IOK
B CBETE IPEACTaBICHH 00 https://m.edsoo.ru/00add8b
AIEKTPOIUTUUECKON 2
JICCOIIMALINT

14 |[TonsiTHie O THAPOIH3E COJIEH 1 bu6mmoreka [JOK

https://m.edsoo.ru/00add9d
4

15 ||O6o6meHue 1 bubmmoreka [JOK

cHCTEeMaTH3alKs 3HAHHUMA https://m.edsoo.ru/00addd1
2

16 |[[Ipaktuyeckas padora Ne 1. 1 1 bubnnorexa [JOK
«Pemenne https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTATBHBIX 31249

17 ||[KonTponbHas pabora Ne2 o 1 1 bubnnorexka [JOK
TeMe «IIEeKTPOIUTHYECKAsI https://m.edsoo.ru/00addecO
nucconranys. XuMUYECKue
pEaKIMU B pacTBOPAx»

18 ||O06mas xapakTepucTiKa 1 bubnmnoreka [JOK
rajJoreHoB. XUMHUYECKHE https://m.edsoo.ru/00addfe2
CBOICTBa Ha MpUMepe XJIopa

19 | XmopoBogopoa. ConsiHas 1 bubmmorexa [IOK
KHCJIOTa, XUMUYECKHE https://m.edsoo.ru/00ade10
CBOIICTBA, MOJTYyYECHHE, 4
MPUMEHEHUE

20 |[IpakTuyeckas padora Ne 2 mo| 1 1 bubnuoreka [IOK
teme «[lonydeHue comnsHon https://m.edsoo.ru/00ade34
KHCJIOTHI, U3y4eHue eé 8
CBOMCTB»

21 ||BerauciieHus 1o ypaBHEHUSIM 1 bubnnoreka [JOK
XUMHUYECKHUX PEAKIIHiA, €CIIn https://m.edsoo.ru/00ade48
OJIMH U3 PEarcHTOB JIaH B 8
U30BITKE

22 ||O0mas xapakTepucTHKa 1 bubnnorexka [JOK

a51eMeHTOB VIA-Tpynmsl

https://m.edsoo.ru/00ade64a
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No Tema ypoka KonnuectBo wacos ‘ DneKTpoHHBIC IUPPOBHIE

n/n Beero|[Kontponshsre|[Ipaxtnueckne| ©0Pa30BaTENbHbIE peCypCE!

paboThl paboThl

23 ||AmoTporiHbie MOIU(PUKAITUN 1 bu6mmoreka [IOK
cepsl. HaxosxieHue cepsol U e https://m.edsoo.ru/00ade64a
COCIIMHEHUH B IPHUPO/IE.

XHUMHUYECKUE CBOMCTBA CEPBI

24 ||CepoBomopo, CTpOEHUE, 1 bubnmoreka [JOK
busnUecKre 1 XUMHUCCKHE https://m.edsoo.ru/00ade80
CBOICTBa 2

25 ||Okcunpl cepol. CepHast 1 bubnunorexa [JOK
KUCIIOTa, PU3NYECKUE U https://m.edsoo.ru/00adea28
XUMHYECKHE CBOWCTBA,

NpUMCHEHHE

26 || XuMHUECKUE peaKIHH, 1 bubnnorexa [JOK
JIe)KAIIHUE B OCHOBE https://m.edsoo.ru/00adec8a
MPOMBIIIICHHOTO CII0c00a
MOJTYYCHHUSI CEPHON KUCIIOTHI.

XUMUYECKOE 3arpsi3HEHUE
OKpY’KaroIIen cpeibl
COCIMHEHUSIMH CEPBI

27 | BbrymclIeHHEe MacCOBOM JI0JIH 1 bu6mmoreka [IOK
BBIXOJIa TIPOIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a

28 ||O0mast xapaKTepUCTHUKA 1 bubnuorexa [JOK
9JIEMEHTOB V A-TPYIIIIbI. https://m.edsoo.ru/00adeea6
A30T, pacipoCcTpaHEHUE B
npupoje, Gu3nYecKue u
XHUMHYECKUE CBONCTBA

29 ||AMMuaK, ero pu3NYecKue u 1 bubnnorexka [JOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
NOJTy9YEeHUE U TPUMEHEHHE

30 |[[Ipaktrueckas pabora Ne 3mo| 1 1 bubmmoreka [JOK
teme «[loxydyenne ammuaxa, https://m.edsoo.ru/00adf180
WU3Y4YEHUE €r0 CBOMCTBY»

31 ||A3oTHas KHCIIOTa, €€ 1 bubmmoreka [JOK
du3nyecKkre 1 XUMUYECKHE https://m.edsoo.ru/00adf306
CBOMCTBA

32 ||Ucnonb30BaHME HUTPATOB U 1 bubnuorexa [IOK
coJieil aMMOHUSI B Ka4eCTBE https://m.edsoo.ru/00adf518
MHHEPAIBHBIX YI00pEHHI.

XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaloIen cpeibl
COCMHEHUSIMH a30Ta

33 ||[@ochop. Oxeupa pochopa (V)| 1 bubmmoreka [JOK
u GocopHas KHCIOTa, https://m.edsoo.ru/00adf68a
bu3ryecKre 1 XUMUYECKHE
CBOWCTBA, MOJyYCHHE

‘34 HI/ICHOHBSOBaHI/Ie ¢docdaros B H 1 H H HBI/I6JII/IOTeKa [HOK
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No
/o

Tema ypoka

KomnuectBo yacos

DneKTpoHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

Bcero|[KonTpoinbable| I IpakTuyeckue
paboThl paboThl
Ka4eCTBE MHUHEPAIbHBIX https://m.edsoo.ru/00adfc20
yno0peHuil. 3arpsi3HeHne
IPUPOIHON cpeabl
docharamu
35 |[Vraepon, pacripoctpanenne B || 1 bubnmoreka [JOK
npupoze, GU3nIecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
36 ||Okcuapl yraepoaa, ux 1 bu6mmoreka [IOK
(bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTMYECKHUE
poOJIEMBI, CBSI3aHHBIE C
okcuoM yriuepona (IV)
37 ||YroapHas KHCIIOTA U €€ COIu 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢
38 |[[Ipaktuueckas pabora Ne 4 mo| 1 1 bubmmoreka [JOK
teme "[onyuenue https://m.edsoo.ru/00ae027e
YTIJIEKHCIIOTO Ta3a.
KauectBennast peakuus Ha
KapOoHaT-roH"
39 |[TepBonavanbHbIe TOHATUS 00 || 1 bubnnoreka [JOK
OpPraHMYECKUX BEIICCTBAX KaK https://m.edsoo.ru/00ae054e
0 COeIMHEHUSX Yriepoaa
40 |KpemHMii 1 ero coeJMHEeHUs 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae080a
41 |IIpaktuueckas padota Ne 5. 1 1 bubnnorexka [JOK
Pemrenune https://m.edsoo.ru/00ae0bf2
IKCIIEPUMEHTAIBHBIX 33124
1o reMe «Baxxnenmue
HEMETAILTBI U UX
COETUHEHUS
42 |KonTponbHas padota Ne3 o 1 1 bubnuoreka [IOK
TeMe «Bakueime https://m.edsoo.ru/00ae0e18
HEMETAIJIbl U X
COCIMHEHUS
43 ||Obmmas xapakTepucTUKa 1 bubnmnorexka [JOK
XUMHYECKHX DJICMEHTOB — https://m.edsoo.ru/00ae103e
MeTalIoB. MeTamndeckas
CBSI3b M METAJLTHICCKAs
KpUCTAITTMYECKasl pEIIéTKa.
®u3nyecKue CBOMCTBA
METAJIJIOB
44 | XuMHUeCKHEe CBOMCTBA 1 bu6nmoreka [JOK

METAJUIOB.
DNEKTPOXUMHUYECKUH psift

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ae115
6
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No Tema ypoka KonnuectBo wacos ‘ DneKTpoHHBIC IUPPOBHIE
n/n Beero|[Kontponshsre|[Ipaxtnueckne| ©0Pa30BaTENbHbIE peCypCE!
paboThl paboThl
45 ||O6mme crnocoObI MOTyYEHUS 1 bubnuorexa [JOK
metasuioB. CILiaBbl. https://m.edsoo.ru/00ae115
Brrancnenus no ypaBHeHUSIM 6
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB COAEPIKUT
pUMeCH
46 |[[loHsATHE O KOPPO3UU 1 bubnmoreka [JOK
METaJLIOB https://m.edsoo.ru/00ae127
8
47 |[Ilemo4HBIC METAILIBI 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b
2
48 ||Okcuabl ¥ THAPOKCHIBI 1 bu6mmoreka [IOK
HATpHsS U KaJus https://m.edsoo.ru/00ae14b
2
49 |[llemoyHO3EeMEIIBHBIC 1 bubmuorexa [JOK
METaJUTbl — KaJIbIUH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 ||[Baxxueiime coeuHEHUS 1 bu6mmoreka [IOK
KaJIbIIHS https://m.edsoo.ru/00ae15e8
51 ||O606menne n 1
CUCTEeMAaTH3alHsl 3HAaHHHA
52 ||’)K&cTkocTh BOABI M CLIOCOOBI 1 bu6nmmoreka [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae188
6
53 |[Ipaktnueckas padora Ne 6 mo| 1 1 bubnuorexa [IOK
teme "YKECTKOCTh BOJIBI U https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHeHUs"
54 ||AnroMuHuMMA 1 bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 ||AM¢oTepHbIe cBOIcTBa 1 bubnuoreka [IOK
OKCHJIa ¥l THIIPOKCHIA https://m.edsoo.ru/00aelc64
56 |XKeneso 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae1d8
6
57 ||Oxcuapl, THAPOKCUIIBI U COTH 1 bu6nmoreka [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 ||O60061IEH E U 1
CUCTEeMAaTH3aIHsI 3HAHHHA
59 |[[IpakTuyeckas padora Ne 7. 1 1 bubnuoreka [IOK
Perrenune https://m.edsoo.ru/00ae3de8
AKCIIEPUMEHTATBHBIX 337434
1o teme «BaxHeimne
METAJIJIbl U MX COETUNHEHUS
‘60 HBLI‘H/ICJ‘IGHI/ISI 110 YpaBHEHUSIM H 1 H H HBH6J‘II/IOTeKa HOK



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
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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/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/00ae3de8

Ne Tema ypoxka KonunuecTBo yacoB ‘ DneKTpoHHbIE HU(POBBIE
n/n Beero|[Kontponshsre|[Ipaxtnueckne| ©0Pa30BaTENbHbIE peCypCE!
paboThl paboThl
XUMHYECKMX PEaKIUii, eClIn https://m.edsoo.ru/00ael75
OJIMH U3 PEareHTOB JIaH B 0
U30BITKE WU COACPIKUT
npuMecu. Beraucienns
MacCOBOM JOJIH BBIX0J1a
IPOJIYKTa PeaKIuu
61 ||O606menne u 1
cUCTEeMaTH3aIHs 3HAHUH
62 ||[KoutponbHas pabora Ned 1o 1 1
TeMme «BaxkHeiime MeTasibl
U MX COCITUHCHHS
63 ||BemecTBa u Mmarepuaibl B 1 bubmmoreka [JOK
[MOBCEIHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
YeIoBeKa
64 | Xumuueckoe 3arps3HeHUE 1 bubnnorexka [JOK
OKPYXKaIOIIeH Cpe/ibl https://m.edsoo.ru/00ae427
0
65 |[Posb XUMHUM B pelICHUN 1 bubnnoreka [JOK
IKOJIOTUYECKUX TPOOIIeM https://m.edsoo.ru/00ae427
0
66 ||Pe3epBublii ypok. O600menue| 1 bu6mmoreka [IOK
U CHCTEMAaTH3allnsl 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 ||Pe3epBHbIii ypok. O600menue| 1 bubnuotexa [JOK
W CUCTEMATHU3aIis 3HAHUN https://m.edsoo.ru/00adb33
C
68 ||Pe3epBHbIil ypok. O000menue| 1 bubmmoreka [JOK
W CUCTEMATHU3aLMs 3HAHUN https://m.edsoo.ru/00ad9cb
2
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* Xumus, 8 xknacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO

«3marenscTBO «IIpocBemenune»
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

https://prosv.ru/subject/chemistry.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://prosv.ru/subject/chemistry.html
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