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1.Ilnanupyemsble pe3y/abTaTbl 00pa30BaHUA.
N3yuenne XuMuu B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTD JIOCTUYb CIEAYIOIIUX PE3YJIbTATOB B HAIIPABJICHUH JIMYHOCTHOIO Pa3BUTHSL:

® BOCHUTAHHME POCCUHCKOMN Ipa’kKJaHCKOM HMAECHTHMYHOCTU: MAaTpPUOTH3MA, JIIOOBU M yBaxeHHs K OTeuecTBy, 4yBCTBa rOpAOCTH 3a cBoio Poauny, 3a
POCCUICKYIO XMMUYECKYIO HAYKY;

¢ (GopMHpOBaHKE IIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH W OOIIECTBEHHOW NMPAKTHKH, a TAaKXKe
COLIMATIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JyXOBHOMY MHOI000pa3Hi0 COBPEMEHHOT'O MUPA,;

e (opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUEHHIO, TOTOBHOCTU U CIIOCOOHOCTH K CAaMOPA3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHUBAIMH K
00yUY€HUIO U MO3HAHUIO, BEIOOPY MPOo(UIBLHOIO 00pa30BaHus Ha OCHOBE MH(GOPMAIIMH O CYLIECTBYIOIINX MPOo(eccusix v JINYHBIX MPoPeCCHOHATbHBIX
MIPEeNNOYTEHNH, 0CO3HAHHOMY ITOCTPOEHUIO UHANBUIyaIbHOM 00pa30BaTeNbHOM TPAEKTOPUH C YUETOM YCTOMUYMBBIX TIO3HABATENIbHBIX HHTEPECOB;

e (QopMupoBaHME KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 0Opa30BaTEIbHOM, OOIIECTBEHHO TMOJIE3HOW, y4eOHO-HCCIIeOBATEIHCKOM, TBOPUECKOU U
ApYTrux BUJaax ACATCIBHOCTH,

e (opmHpoBaHHE MOHUMAaHUS LIEHHOCTH 3J0POBOT0 M 0e30MmacHOro 00pasa *U3HU; yCBOEHNE IPABUIT MHIMBUIYaJIbHOTO U KOJUIEKTUBHOTO G€30MacHOTO
MOBEJICHUS B YPE3BBIUYAHHBIX CUTYALUSIX, YTPOKAIOIIUX KU3HU U 3JJ0POBBIO JIFOJICH;

e (opMupoBaHue TMMO3HABATEIHHOW W WHOOPMAIMOHHOW KYyJABTYPHI, B TOM YHCIIC€ Pa3BUTHE HABBIKOB CAaMOCTOSITEILHOM pabOThl C yYEOHBIMU
MOCOOMSIMU, KHUTAMH, IOCTYITHBIMA HHCTPYMEHTAMHU U TEXHUYECKHUMHU CPEICTBAMHU HH(GOPMAIIMOHHBIX TEXHOJIOTHH;

e (dopMHpOBaHHE OCHOB 3KOJOTMYECKOTO CO3HAHHMS Ha OCHOBE MPU3HAHWSA LEHHOCTH H3HU BO BCEX €€ MPOSBICHHUSIX U HEOOXOAMMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIIIEHUS K OKPYXKAIOIIEeH Cpeie;

® pa3BUTHE TOTOBHOCTH K PEIICHHUIO TBOPUYECKUX 3a/ay, YMEHHs] HAXOJUTh a/IeKBaTHbIE CIIOCOObI MOBEACHUS U B3aMMOJEWUCTBUS C MapTHEPAMU BO
BpeMsi yueOHOH /1eATeNbHOCTH, CIIOCOOHOCTH OIIEHUBATh MPOOJIEMHbBIE CUTYallud U ONEpPAaTUBHO MPUHUMATh OTBETCTBEHHBIC PEILICHUS B PA3IUYHBIX
MIPOJIYKTUBHBIX BUAX JIEATEIbHOCTH (yueOHasi MOUCKOBO-UCCIIE0BATENbCKAs, KITyOHAas!, MPOEKTHAs, KPY)KKOBas U T.I1.).

MeTaIIpeI[MeTHLIMH peE3yIbTaTaM OCBOCHUS OCHOBHOM O6pa3OBaTeHBHOﬁ mporpaMmbl OCHOBHOTO O6H.[€l"0 O6pa3OBaHI/I5I SABJIAIOTCA:
l)OBJ'IaI[eHI/Ie HaBBbIKaMH CaMOCTOATCIBHOI'O npno6peTeHH>1 HOBBIX 3HaHPII>i, OpraHn3annuunu y‘IG6HOﬁ ACATCIIBHOCTH, IIOUCKa CPEACTB €€ OCYIHICCTBJICHUA,

2)YM€HI/IC IUIaHUPOBATh ITYTU JOCTUKCHUS Heleil Ha OCHOBE CaMOCTOSITEILHOTO aHallM3a YCJ'IOBI/II‘/‘I " CpCACTB UX NOCTUIKCHUSA, BBIACIIITh AJIbTCPHATUBHLIC
CIIOCOOBI JOCTHIXKCHUA LICIIN U BBI6I/IpaTL Hauoboee 3(1)(1)6KTHBHBII>1 CHOCO6, OCYHICCTBJIATH IIO3HABATCIIbHYIO pecbneKcmo B OTHOIICHUH HeﬁCTBHﬁ 110 PCIICHUIO
y‘{e6HbIX W I1I03HAaBAaTCJIBbHBIX 3a1a4,

3)YM6HI/IC IIOHHUMATb HpO6HCMy, CTaBUTB BOIIPOCHI, BBIZIBUT'ATb TUIIOTE3Y, AaBATh ONIPCACIICHUA IIOHATHAM, KJIaCCI/ICI)I/II_II/IPOBaTB, CTPYKTYPUPOBATH MaT€puUall,
MMPOBOAUTD SKCIICPUMCHTBI, apIr'yMCHTUPOBATDH CO6CTBCHHyIO MIO3UIHIO, (I)OpMy.]'II/IpOBaTL BBIBOIbI U 3aKJIFOYUYCHU A,

4)yMeHue COOTHOCUTB CBOU JEHCTBHS € INIAHUPYEMBIMU PE3yJIbTaTaMu, OCYIIECTBISTh KOHTPOJIb CBOEH JIETEIbHOCTH B Ipoliecce JOCTHKEHUS pe3ylibTaTa,
OTpeNeNATh CIOoCOObl JNEHCTBUI B paMKax IpeUIOKeHHBIX YCIOBMHA M TpeOOBaHUI, KOPPEKTHPOBAaTh CBOM JECWCTBUS B COOTBETCTBUU C HM3MEHMBIIEWCS
CUTYaLIUEH;



5)bopmupoBaHue W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIOJB30BAaHUS HHCTPYMEHTOB W TEXHMUYECKHUX CPEJICTB HH(POPMAIMOHHBIX TEXHOJIOTHH
(KOMITBIOTEPOB U MPOTPAMMHOTO O00ECTieUeHNsI) KaK HHCTPYMEHTAIBHON OCHOBHI Pa3BUTHSI KOMMYHHKATHBHBIX M IMO3HABATEIHHBIX YHUBEPCATHHBIX YICOHBIX
JICUCTBUIA;

6)YM€HI/IG CO3aaBaTb, IPUMCHATL U Hp606paBOBI)IBaTI) 3HAaKU U CUMBOJIBI, MOACTINU U CXCMbI IJIA PCIICHUSA y‘-Ie6HI)IX W II03HAaBATCJIbHbBIX 3a1a4,

7)yMeHHE W3BJIEKaTh MH(DOPMAIMIO W3 PA3TUYHBIX UCTOYHUKOB (BKJIIOYAs CPEICTBA MAcCOBOW WH(POPMAIIUH, KOMITAKT-IAUCKH Y4€OHOTO Ha3HAYCHUS,
pecypcsl MHTEpHETA), CBOOOHO TOJIB30BATHCS CIIPABOYHON JIMTEPATYPOH, B TOM YHCIIC W HA JJIEKTPOHHBIX HOCUTEISIX, COOTI0OAATh HOPMBI MH( OPMAIIHOHHOM
M30UpaTETHLHOCTH, STUKH;

8)yMeHHe Ha MPaKTHUKE MOJb30BaThCS OCHOBHBIMH JIOTMUECKHMHU MpUEMaMH, METOJaMH HaOIIOEeHUs, MOJAEIUPOBaHNUs, OOBSCHEHUS, PELIEHUS MTPoOIIeM,
IIPOTHO3UPOBAHHUS U JIP.;

9)YMGHI/Ie Oprann3oBaTh CBOIO XM3Hb B COOTBETCTBUH C IMPECACTABICHHUAMU O 3JOPOBOM O6p33€ KU3HH, ITpaBax u 00s3aHHOCTSIX TpaXXJaHWHA, HEHHOCTAX
6I)ITI/I$I, KYJbTYpPbI U COIUAJIBHOT'O BSaI/IMO)IeI\/’ICTBI/ISI;

IO)YMGHI/Ie BBITIOJIHATD IMO3HABATCIIBHBIC U ITPAKTUYCCKUEC 3aJaHHA, B TOM YHCJIC ITIPOCKTHBIC,

11)yMeHne caMOCTOATEIBHO U apryMEHTHPOBAHO OLIEHUBATh CBOM JCHCTBHS M ACWCTBUS OJHOKIIACCHUKOB, COJIEP>KAaTEIbHO 0OOCHOBBIBAs MPABUJIBHOCTh
WM OIIMO0YHOCTh pe3yibTara U crocola JecTBUS, aleKBaTHO OLEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTUYECKOTO WM MPEANOoIaraéMoro pacxoia
PECYpCOB Ha pellleHue 3a7auu, a Tak’Ke CBOM BO3MOXKHOCTHU B JOCTHKEHUU 1I€JIU ONPEACTICHHON CI0KHOCTH;

12)ymenue pabortaTh B rpymne — 3PPEeKTUBHO COTPYAHUYATh U B3aUMO/ICHCTBOBATH HA OCHOBE KOOPIMHAIIMH PA3IMYHBIX MO3UIUH MpU BBIpaOOTKE 0OIIero
pElIeHHs B COBMECTHOM NEATENBHOCTH; CIylIaTh HapTHepa, (GOpMyIupOBaTh U apryMEHTHPOBATh CBO€ MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO IMO3UIIHIO U
KOOPJIMHUPOBATh €€ C MO3ULIMeH MapTHEPOB, B TOM YHCIIE€ B CUTYallUd CTOJKHOBEHMSI MHTEPECOB; MPOJYKTHUBHO pa3peliaTh KOH(JIUKTHI Ha OCHOBE Yy4eTa
MHTEPECOB U MO3UILINNA BCEX UX YUACTHUKOB, IMOMCKA U OLEHKU aJIbTEPHATUBHBIX CIIOCOOOB MX Pa3pelIeHHUs.

HpeI[MeTHLIMPl pe3yjdabTaTaMu OCBOCHHA OCHOBHOU O6p330B8.T€JIBHOﬁ ImporpaMmbl OCHOBHOI'O 06mer0 O6pa30BaHI/I$I SABJIAKOTCA:

l)q)OpMI/IpOBaHI/Ie MNEPBOHAYAJIBHBIX CHCTCMATHU3UPOBAHHBIX XI/IMI/ICI\/’I, HpeI[CTaBJ'IeHI/Iﬁ 0 BCHICCTBAX, UX MNPCBPALICHHUAX U HPAKTUYCCKOM IMPUMCHCHUU;
OBJIaJICHHUE TTOHATHIHHBIM arrmapaToM U CUMBOJIMYCCKUM S3bIKOM XUMHU,

2)OCO3HaHI/Ie OOBCKTMBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak obOmactu COBPECMCHHOI'O CCTCCTBO3HAHHUA, XUMHUUYCCKUX npeBpameHI/Iﬁ
HCOPraHNYCCKUX W OPraHUYCCKHUX BCIICCTB KaK OCHOBBI MHOTI'HMX SIBIICHHIH >KMBOM U HEXHUBOU IMPpUPOAbI; er'IY6J'ICHI/IC HpeI[CTaBHeHI/Iﬁ 0 MaTcepuajib HOM
CAUHCTBC MHpPA;



3)oBiazieHne OCHOBAMH XUMHUYECKON TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO OLICHUBATD KHU3HEHHBIE CUTYAIMH, CBA3aHHBIC C XUMUEH,
HaBBIKAMHU 0€30TacCHOT0 OOpalIeHHs C BEIIECTBAMM, HCIIOJIb3YEMbIMH B TOBCEIHEBHOW >KM3HU; YMEHHEM aHAIM3MPOBATh M IUIAHUPOBATH 3KOJIOTHUYECKU
0e30macHOe MOBEJICHNE B LIEJIAX COEPEKEHHSI 3[0POBbS U OKPYKAIOIIEH Cpe/bl;

4) dopmupoBaHHE YMCHHI YCTAHABIIMBATH CBS3M MEKIY PEATbHO HAOIIOMAEMBIMU XUMUYCCKHUMH SIBJICHUSIMUA W TIPOIECCAMH, MPOUCXOISIIUMHU B
MUKPOMHPE, OOBSICHATh MPUIHHBI MHOTOOOpa3us BEIIECTB, 3aBUCMOCTh UX CBOUCTB OT COCTaBa U CTPOCHHUS, a TAK)KE 3aBUCHUMOCTh IPUMCHEHUS BEIIESCTB OT
HUX CBOMCTB;

S)HpI/IO6pCTCHI/IC OIbITa HMCIIOJIB30BaHHA PA3JIMYHBIX MCTOAOB H3YUYCHHA BCHICCTB, Ha6J'IIOI[€HI/I${ 3a MX MOPEBpAlICHUAMH HPU MPOBCACHHUHN HCCIIOKHBIX
XUMHYECKUX 3KCIIEPUMEHTOB C UCII0JIb30BAHUEM JIa0OPAaTOPHOTO 000pYyI0BaHUS U IPUOOPOB;

6)yMeHMe OKa3bIBaTh NEPBYIO NOMOIIb MPU OTPABJICHUAX, 0KOTaX U APYrUX TPaBMax, CBA3aHHBIX C BEIIECTBAMU U J1a0OPAaTOPHBIM 000PYI0BaHUEM;

7)oBnaneHue mpueMamMu paboThl ¢ MHPOpPMAIMEe XUMHUYECKOTO COJIep>KaHus, MPEICTaBICHHON B pa3HOW ¢opme (B BUIe TeKCTa, GopMyln, rpapuKos,
TaOJIMYHBIX TAHHBIX, cXeM, oTorpaduit u ap.);

8)co3naHue OCHOBBI 17151 (POPMHUPOBAHUS UHTEPEca K PACHIMPEHUIO U YIIIYOJEHUI0 XUMUYECKUX 3HAaHUHN U BbIOOpA XUMHMH KaK MPOoGUIBHOTO NMpeAMETa MPU
Tepexo/ie Ha CTYIMEeHb cpeaHero (M0JIHOTO) o0I1ero 00pa3oBaHus, a B JaIbHEHIIIEM U B KadecTBE c(ephl CBOCH MpodecCHOHATBHOM e TETbHOCTH;

9)bopmupoBanue npeacTaBleHU O 3HAUEHWU XUMHUYECKON HayKd B PEIICHUHM COBPEMEHHBIX KOJIOTHYECKUX MPoOJieM, B TOM YHUCIE B MPEAOTBpaILEHUU
TEXHOTEHHBIX U SKOJIOTMYECKUX KaTacTpod.

2. Coep:kaHue y4eOHOro nmpeamera.
8 kaacce

Pazgen 1. OcHOBHBIE NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICTABICHMI).

HpenMeT XuMuH. XHUMHS KaK 4acTh €CTeCTBO3HAHMsA. BeljecTtBa u ux CBOMCTBA. MeTtoapl NO3HAHUS B XUMUU: Ha6J'IIOI[eHI/I$I, OKCIICPUMCHT. HpI/IeMbI
0e30macHoi pa6OTbI C O60py,HOBaHI/ICM K BCIICCTBaAMU. CTpOCHI/Ie IIJITaMCHHU.

YucTeie BEIIECTBA U CMECH. CnocoObl 0YHCTKHU BCIICCTB: OTCTAaWBAHUC, (bHJ'IBTpOBaHI/Ie, BBIIIAPUBAHUC, KPUCMAITUIAYUAL, ducmuﬂﬂﬂuuﬂ. duznueckue
U XUMHYECKHE SIBICHHUSA. XUMHUYECKHUE pCaKkIuu. HpI/I3HaKI/I XUMHNUYCCKHUX peaKHI/Iﬁ " yCJIOBU BOSHUKHOBCHUA U TCUCHHUA XUMHUUYCCKUX peaKHHﬁ.

ATOMI:I, MOJICKYJIbI U UOHBI. BemectBa MOJICKYJIAPHOI'O U HCMOJICKYJIAPHOTO CTPOCHUA. KpI/ICTaJ'IJ'II/I‘leCKI/Ie )51 aMOp(I)HLIe BCIICCTBA. KpI/ICTaJ'IJ'II/I‘leCKI/Ie
pCeHICTKU: HOHHAA, aTOMHAasd WU MOJICKYJIApHasd. 3aBHCHMOCTh CBOICTB BC€IOICCTB OT THIIA KpHCTﬁHJIH‘-ICCKOfI PCHICTKH. HpOCTBIe N CJIOXHBIC BCIICCTBA.
XUMHUYECKUH 3JIeMEHT. MeTalisl 1 HeMeTaulbl. ATOMHAs cIrHNIIa MacCcChI. OtHocuTenbHas aToMHas Macca. SI3pIK XUMUK. 3HAKd XMMHYECKHX 3JISMEHTOB.



3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XuMHuueckre (hopmyibl. OTHOCHTENbHAS MOJIEKYIsipHas Macca. KauecTBeHHBIH M KOJIMYECTBEHHBI COCTAaB BEIIECTBA.
Beraucnenus no xumuueckum Gopmynam. MaccoBast 0151 XUMUYECKOTO 3JIEMEHTA B CJIOKHOM BEILECTBE.

BanentHocTh XMMHUYECKHX 371eMeHTOB. OrmpenesnieHue BaJCHTHOCTH SJIEMEHTOB 1o (Gopmyle OMHApHBIX coequHeHui. CocTaBlIeHHE XUMUYECKHUX
(bopmyn OMHAPHBIX COCTMHEHUH 110 BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE Y4Y€HHE. 3aKOH COXpaHEeHHs Macchl BemiecTB. JKu3Hbp u nesrenbHocTh M.B.JlomoHOCOBa. Xumuueckue ypaBHEHUs. THIIBI
XUMHUYECKUX PEAKLIUM.

Kucnopoa. Haxoxnenue B npupoje. Ilonyuenne kucinopoaa B 1a00paTOpUy U MPOMBIIUIEHHOCTH. PU3HYeCKre U XUMUYECKUE CBOMCTBA KHCIOPOA.
I'openne. Okcuppl. [Ipumenenue kucnopoaa. Kpyrosopor kuciopoaa B npupoze. O30H, auioTponus Kucioposaa. Bo3ayx u ero cocras. 3amura aTMOCHEPHOTO
BO3/1yXa OT 3arpsi3HCHUM.

Bomopoa. Haxoxnenue B mpupoae. [lomydenne Bogopoaa B JabopaTOpHH M MPOMBIIIIICHHOCTH. PU3NYEeCKne U XUMHUYECKHE CBOWMCTBA BOIOPOJA.
Bomopoxa — BoccranoBuTeb. Mepsl O€30MacHOCTH ITpH paboTe ¢ BogopooM. [IpuMeHerne Boopoa.

Bopna. Metonb! onpenenenus coctaBa BoJIbI — aHAW3 U cuHTe3. Dusnyeckue cBolicTBa Boibl. Boaa B mpupoie 1 crmocoObl €€ OUMCTKU. Adpaiiusi BOIBI.
Xumuyeckue cBoiicTBa Bojibl. [Ipumenenue Boapl. Boga — pactBoputens. PactTBopuMOCTh BeliecTB B Bojie. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.

KonnuecTBennbie oTHOMEHUs: B XxuMun. KonnuectBo BemecTBa. Moabs. MossipHas macca. 3akoH ABoraapo. MossipHbiii 00beM razoB. OTHOCHUTEIbHAS
IJI0THOCTH ra30B. OOBbEMHbBIE OTHOIICHUS T'a30B NMPU XUMUYECKUX PEAKIIHSIX.

Baxkueitmue kiacchl HEOPraHN4YCCKUX CO@,Z[HHCHHIZ. OKCI/II[H: COCTaB, KHaCCH(bHKaHHH. OCHOBHBIE U KHCIIOTHBIE OKCH IBbI. HOMCHKJIaTypa OKCHUIOB.
duszndeckne ¥ XUMHYCCKHUE CBOfICTBa, IIOJIYYCHHUE U ITPUMCHCHNEC OKCHUIOB.

Iuppokcunpl. Kimaccudukanus ruapokcumoB. OcHoBanus. CocraB. Illemoun u HepacTBopuMmbie ocHOBaHHWs. Homenknartypa. Puzmveckue u
XUMHYECKHE CBOMCTBA OCHOBaHM. Peakuus nelitpanuzauuu. [lonydyenue u npuMeHeHre OCHOBaHUN. ATMOC(hEpHbIE OKCHIBI U THAPOKCHIBI.

Kucnotsr: CoCTasB, KJ'IaCCI/I(bI/IKaI_II/IH U HOMCHKIJIATypa. du3nyeckre 1 XMMHUYECKHE CBOMCTBA KUCIIOT. BRITECHUTEITBHBIN pAd METAJIJIOB.

Counu: coctaB, kiaccupukanus U HOMeHKIatypa. Pdusuueckue cBoiicTBa coiiell. PacTBopuMocTh coiieil B Boje. XHMHUYECKHE CBOMCTBA COJIEH.
Cnoco6s1 nosryuenus coiieil. [Ipumenenue comeil.

I'eneTnyeckas CBA3b MCKAY OCHOBHBIMU KJIACCAMU HECOPTaHUYCCKUX COCOUHCHUI.



Pazgen 2. Hepuo;mqeacm‘i 3aKOH U nmepuoanvecrkas CucreMa XuMHIE€CKHUX 3JIEMEHTOB I[.I/I.MelmeneeBa. CTpoeHHe aTroMma.

HepBOHa‘IaJIbHLIC IIOIIBITKH K.HaCCI/I(l)I/IKaL[I/II/I XUMHUYECKHUX dJjieMeHTOB. lloHsaTue o rpynmnax CXOAHBIX 3JICMCHTOB. EcrecTBeHHbIe ceMelicTBa
MICJI0OYHBIX MCTAJIJIOB U I'aJIOI'CHOB. BHaFOPOI[HBIe ra3bl.

[epuonnueckuii 3axon J[.M1.MenneneeBa. [lepuoauueckas cuctemMa Kak €CTECTBEHHO-HAY4YHAsl KIACCUPHUKAIMS XUMUYECKUX JIeMeHTOB. Tabnnynas
(dopma npeacTaBiIeHUs KIACCH(PUKANN XUMHUYECKHUX dieMeHTOB. CTpykTypa Tabnuubl «lleproanyeckas cucrema xuMudeckux snementoB /.M. MeHneneeBa»
(xopoTkas ¢popma): A- u b-rpymnrsl, nepuoipl. PU3NYECKUl CMBICI MIOPSIIKOBOTO 3JIEMEHTa, HOMEpPa IEpUojia, HoMepa IPYyIIbl (I 3J1EMEHTOB A-TpyIIII).

Crpoenue aroma: po U 3J1eKTpoHHas 000104Kka. CocTaB aTOMHBIX SiI€p: MPOTOHBI M HEUTPOHBI. M30TOMBI. 3a psifg aTOMHOTO s/ipa, MacCoBOE YHUCIIO,
OTHOCHUTENbHAs aToMHas Macca. CoBpeMeHHas GopMyIUpPOBKA MOHITUS «XUMUYECKUN AIIEMEHTY.

DnekTpoHHass 000JI0YKa aToMa: TMOHITHE 00 PHEPreTUUECKOM ypOBHE (PJIEKTPOHHOM CJIO€), €r0 €MKOCTU. 3aroJIHEHUE JIEKTPOHHBIX CJIOEB Y aTOMOB
AIIEMEHTOB TIEPBOTO — TPEThEro mnepruoioB. CoBpeMeHHast POPMYITHPOBKA MTEPHOINICCKOTO 3aKOHA.

3HaueHue mnepuoanueckoro 3akoHa. Hayuneie noctmxenus J[.M.MennaeneeBa: ucHpaBlIeHHME OTHOCHUTEIBHBIX AaTOMHBIX MAaccC, MNpeIcKa3aHue
CYILIECTBOBAHHUS HEOTKPBITHIX JIEMEHTOB, MEPECTAHOBKU XUMHUYECKUX JIEMEHTOB B eproanueckoi cucreme. XKu3np u nearenbHocTs J[.M.Menzaeneena.

Paznen 3. Crpoenne BemecTBa.

BHGKTpOOTpI/II_[aTeJ'IBHOCTI) XUMHYECKUX 3JIeMeHTOB. OCHOBHBIC BUbI XUMHWYECKOM CBSI3H: KOBaJICHTHAS HCIIOJIAAPpHAsA, KOBAJICHTHAA IIOJIAIPHAA, MO HHA.
BanenTHOCTB 3J1EMEHTOB B CBETE BHGKTpOHHOﬁ TCOPHHU. CreneHb OKHUCIICHUA. HpaBI/IJ'Ia OIpPECACICHUA CTCIICHU OKHUCICHUA 3JICMEHTOB.

9 kaacc
Paznien 1. MHorooopasue XuMHYEeCKHX pPeaKIuii.

Knaccn(bnxauml XHUMHYCCKHUX peaKHHﬁZ p€akuun COCAMHCHUS, PA3JI0KCHHUSA, 3aMCIICHU, obMeHa. OKHCIIMTEIBHO -BOCCTAHOBUTEILHBIE pe€aKuuu.
OKI/ICJ'II/ITCJ'IB, BOCCTAHOBHTCIIb, ITPOICCCHI OKUCJIICHUA U BOCCTAHOBJICHHA. CocraBneHue ypaBHeHI/Iﬁ OKHUCIUTCIIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C IIOMOIIBIO
MCTOZA SJICKTPOHHOT'O OaaHca.

TenmoBeie BCI)(I)CKTBI XUMHNUYCCKHUX peaKHHﬁ. 3K30TepMI/I‘{eCKI/Ie U SHAOTCPMUYCCKHUEC PCAKIIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA. PacueTter 1o
TCPMOXUMHUYCCKUM YPABHCHUSAM.

CKOpOCTL XUMHNYCCKHX peaKI.IPIfI. q)aKTOpBI, BJIMAIOIIHUEC HA CKOPOCTb XUMHUYCCKUX peaKuHﬁ. HepBOHaanLHOC MNpEACTaBJICHUC O KaTaJIN3C.



Oo6patumbie peakiuu. [ToHATHE 0 XUMHYECKOM PaBHOBECHH.

XUMUYECKHUE PEaKIMM B BOJHBIX PACTBOpaxX. DJEKTPOJUTHI U HedeKTpoiautbl. Monbl. Katvonel u anuwonel. [udpammuas meopus pacmeopos.
DNEKTPOIUTHYECKAsT JAUCCOIMANNS KHUCIOT, OCHOBaHUN H cojeil. Crnabble W cuibHBIC 3JeKTPONuThl. CTErneHb auccolmanuu. Peakiuy MOHHOTO OOMeHa.
YciioBHs TeUEHUS peakInii HOHHOTO 0OMEHa JI0 KOHIIa. XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX COCAMHCHUN B CBETE MPEICTABICHUN 00
ANEKTPOJIUTUYECKON JUCCOLMAIINU M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusix. [lonamue o cuoponuse.

Paznen 2. Muoroo6pasue BeuecTs.

Hemerannbl. [anorensl. IlonoxeHwe B NEPUOAMYECKON CUCTEME XMMHYECKHX DJIIEMEHTOB, CTPOEHHWE HUX aToMOB. HaxokaeHue B mOpupoe.
dusnyeckrue 1 XUMUUECKHE CBOMCTBA TaJloreHOB. CpaBHUTENbHAS XapaKTEPUCTUKA rajoreHoB. [lonydeHne u mpuMeHeHue rajJoreHoB. Xjop. @ uszndyeckue u
XUMHUECKHE cBOMcTBa xyopa. [Ipumenenne xiaopa. Xnoposogopoa. dusndeckue cBoiicta. [lonydenne. ConsiHas kuciaora u ee coiu. KauecTBeHHas peakuus
Ha XJIOpUA-UOHKI. Pacnio3HaBanue XJI0pUI0B, OPOMHIOB, HOIUIOB.

Kucnopon u cepa. Ilonoxenue B nepuoguveckoi cucreMe XUMHUYECKUX 3JIEMEHTOB, CTpoeHHe ux aromoB. Cepa. AyutoTponusi cepbl. @u3zndeckue u
XuMHa4Yeckue coictBa. Haxoxaenue B npupone. [Ipumenenue cepol. CepoBomopoa. CepoBogopoaHas KuciaoTa U ee coiu. KadyecTBeHHass peakiusi Ha
cynbdua-uonsl. Oxcua cepsl (IV). @usnyeckue n xummuueckue cBoiicta. [Ipumenenue. CepHucras kucinora u ee coiau. KauecTBeHHas peakuus Ha Cylb(UT-
nonbl. Okcua cepol (VI). Cepnas kucimoTa. XMMHUYECKHE CBOMCTBA pa30aBIICHHOW M KOHIICHTPUPOBAHHOUW cepHOM KHCIOTHL. KadecTBeHHass peakuusi Ha
cynb¢aT-uOHbl. XUMUYECKHE PEAKLIUH, JIeXKAIINe B OCHOBE MOJIyYEHHS] CEpHOI KUCIOTHI B TPOMBILUIEHHOCTH. [IpriMeHeHne cepHOi KUCTOTHI.

Azot u docdop. [TonoxeHne B NEPHOINIECKON CHCTEME XUMHUECKHUX 3JIEMEHTOB, CTPOCHUE WX aTOMOB. A30T, (pu3ndecKne U XMMUYECKHUE CBOM CTBA,
noiaydeHue u mnpumeHeHue. Kpyroopor azora B mpupojse. Ammuak. dusndyeckne U XMMHUUYECKHE CBOMCTBA aMMHMaka, MoJiydeHue, npuMeHenue. Coiu
aMMOHUA. A30THasi KHCJIOTa U ee cBoHcTBAa. OKUCIUTEIBHBIC CBOMCTBA a30THOW KHCJIOTHL IloslydeHMe a30THOW KHCIOTHI B JlaOOpaTopud. XUMHYECKUE
peakIu, JeKalue B OCHOBE MOJTYYCHHUS a30THOW KHUCIOTHI B MPOMBINUICHHOCTH. [IprMeHeHne a30THOM KUCIOTHI. COJIM a30THOM KHUCJIOTHI M UX NMPUMEHEHHE.
A3OTHBIC yIOOpEHHUSI.

®ochop. Amnorponus gochopa. Pusznyeckue u xumudeckue cBoiictsa gochopa. Oxcun gochopa (V). Dochopras kucnota u ee conu. PochopHbie
yoOpeHus.

VYrnepon u kpemuuil. llosoxxeHne B mepuogMuecKoil CUCTEME XMMUYECKHX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEpOJ. AJUIOTPONHs Yriepoja.
duznyecknue U XMMUYECKUE CBOMCTBA yriaepoaa. AncopOius. YrapHblil ra3, CBOHCTBA U (DU3HOIOTUYECKOE JeHCTBHUE. YTICKUCHBIN ra3. YroilpHas KHCIOTa U
ee conu. KauecTBeHHas peakuus Ha kapOoHaT-HOHBL. KpyroBopot yriepoaa B npupojae. OpraHudeckue COeIMHEHUs yriepoa.

Kpemuuii. Oxcua kpemuus (1V). Kpemuaneast kucnota u ee comu. Cmexno. Llemenm.



Meramel. lonoxxeHue mMeTamioB B NMEPUOAUYECKON CHCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHE MX aTOMOB. Meraimnuyeckas cBs3b. Dusnueckue
CBOMCTBAa METAJUIOB. PsiJ aKTMBHOCTH METAIJIOB (RIEKTPOXMMHUYECKUH DSl HANPSHKECHUHA METaJIoB). XMMHUYECKHE CBOMCTBa MeTaiioB. OOmue crnocoObl
noy4eHus: MerauuioB. CruiaBbl METAJIJIOB.

[[lesrounble MeTaiuibl. [1on0KEeHNE METOYHBIX METAJUIOB B MEPUOJNYECKON CUCTEME XMMUYECKUX JIEMEHTOB, CTPOCHHE X aToMOB. HaxoxneHnue B
npupoje. PU3N4eCKUe U XUMUYECKHE CBOMCTBA IIEJIOYHBIX METAIIOB. [ [puMeHeHne NIEeI0YHbIX METAJIIOB U UX COCAUHEHHM.

[Ilenouyno3emenbHble MeTaLIbL. [loJI0kKEHHE MENOYHO3EMENBHBIX METAUIOB B IIEPUOAMYECKON CHUCTEME XUMUYECKHX DJJIEMEHTOB, CTPOCHHE HX
atoMmoB. Haxosxienue B npupoje. Marauii u kaibluil, UX BakHeWe coenHenus. JKecTKoCcTh BO/Ibl M CIIOCOOBI €€ YCTpaHEHUS!.

Amomunuii. [lomoxxeHne arroMuHus B IEPUOANYECKON CUCTEME, CTpoeHue ero atoMa. Haxoxxienue B npupone. Puzndeckue 1 XUMHYECKHE CBOMCTBA
amomunus. [Ipumenenue amromMuHus. AMQOTEPHOCTh OKCHIA U TUAPOKCUIA aTFOMUHUS.

Kenezo. IlomoxeHue »xene3aB MEPUOJUUYECKON CHUCTEME, cTpoeHue ero aroma. Haxoxzaenuwe B mpupone. dusmyeckne M XUMHUYECKHE CBOMCTBA
keses3a. Baxueiie coemMHEHUs xene3a: OKCUIbI, rTuapokcuabl u conu xkenesa (1) u xenesa (111). KadectBennsie peakiuu Ha noHbl Fe” u Fe¥,

Paznen 3. KpaTrkuii 0030p BaxkHeiIMX OPraHuYeCKHUX BellecTB.

[Ipeamer oprannueckoit xumun. HeopraHmdyeckue u opraHUuYECKUe COSTUHEHUs. YTIEpO — OCHOBA KU3HHU Ha 3emiie. OCOOCHHOCTH CTPOSHHUS aToMa
yriaepoja B OpraHu4ecKuX COeTMHEHUSX.

VYrneBonopossl. [lpenenbHbie (HAChILIEHHBIE) YriaeBOAOPOAbl. MeTaH, 3TaH, MponaH — MPOCTEUIINE MPEeICTAaBUTENH MPEAETIbHBIX YIIIEBOJOPOJIOB.
CrpykrypHble (popMysbl yriieBoopoa0B. ['oMonoruueckuit psj npeaeabHbIX YriaeBoaopoaoB. 'omosnoru. @usndyeckue 1 XMMUYECKHE CBONCTBA MpeieIbHbIX
yraeBoaopo0B. Peakuuu ropenus u 3amenenusi. Haxoxxaenue B nmpupoe rnpeaeiabHbIX yrieBoaopoaos. [Ipumenenne metana.

HenpenenbHuble (HEHACHIIEHHbIE) YIIEBOAOPOAbl. DTHUICHOBBIM psijl HEMIPEeAEIbHBIX YTIEeBOAOPOI0B. DTHieH. Du3nueckue U XUMUYECKUE CBOMCTBA
stuiieHa. Peakiuu npucoenunenus. KauectBennble peakiuu Ha 3TuiieH. Peakuus nomumepusarmu. [lonustinen. [lpumenenue stuseHa.

AUETHIICHOBBIN psijl HETIPEAETbHBIX YTIIeBO0po10B. AneTuieH. CBolicTBa aneTuiieHa. [IpumeHeHue aneTuieHa.

[IpousBoanbie yriaeBojopooB. KpaTkuii 0030p OpraHMYeCKUX COEIMHEHMH: OJHOATOMHBIE CIUPTHI (METAHOJI, 3TAHOJ), MHOIOATOMHBIE CIIUPTHI
(3TUIJIEHTTTUKOJIb, TIUILIEPHH), KApOOHOBBIE KUCIOTHI (MypaBbHUHAs, YKCYCHAs ), CIOXKHBIE F(UPBI, KHUPBI, YIIIEBOAbI (TII0KO3a, caxapo3a, KpaxMall, LeJUI03a),
aMHHOKUCIIOTHI, Oenku. Posib GeskoB B opraHusme.

Ilonstue o BBICOKOMOJICKYJIAPHBIX BCHICCTBAX. CprKTypa MNOJIMMCPOB: MOHOMCp, IIOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL IIOJIUMCpU3AIUU.
HOJ'II/II)TI/IJ'ICH, MOJIMITPOITHUIICH, MOJIMBUHUJIXJIOPUI.



Ilnanupyemoie pe3ynromamaol 00yyenus

OcHOBHBIE TIOHATHSI XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NMPeACTABIEHMIT)

BBINYCKHUK HAY4HUTCS:

* ONKCHIBATh CBOMCTBA TBEP/IBIX, )KUIKHX, Ta3000pa3HbIX BEIIECTB, BBIICISASA UX CYLICCTBEHHBIC IPU3HAKH;

® XapaKTepI/I?:OBaTB BeOIiecrBa I110 COCTaBy, CTpOGHI/IIO nu CBOI\/JICTBaM, YCTaHaBJ'II/IBaTI) HpI/ILII/IHHO'CJ'IGI[CTBeHHI)Ie CBA3U MC)K)Iy JAaHHBIMU XapaKTepI/ICTI/IKaMI/I
BEIECTBA;

®* PACKpPBITH CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: aToM, MOJICKYJIA, XUMHAYICCKUM OJICMCHT, MPOCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, BAJICHTHOCTD,
HCIT0JIB3Ys 3HAKOBYIO CUCTEMY XUMUH,

* U300paXkaTh COCTaB MIPOCTEHMIINX BEIIECTB C MOMOIIBI0O XUMUYECKUX (GOPMYJT U CYIIHOCTh XMMHUYECKUX PEAKIMI C MOMOIIBI0O XUMHUYECKUX YpaBHEH Hif;

* BBIUUCIIATH OTHOCUTEIIBHYIO MOJIEKYIAPHYIO U MOJISIPHYIO MACChI BEILECTB, a TAK)KE MACCOBYIO IO XMMUYECKOTO JIEMEHTA B COCIMHEHHUSAX;

* CPaBHMBATh I10 COCTABY OKCHU/IbI, OCHOBAHUs, KUCIIOTBI, COJIH;

* KJIacCCU(PUMIIMPOBATh OKCHU/Ibl U OCHOBAHUS II0 CBOMCTBAM, KUCJIOTHI M COJIM — IO COCTaBY;

* OIMCBIBATh COCTaB, CBOICTBA U 3HAUCHME (B IPHPOJIE U IPAKTUYECKOHN eSATEIbHOCTH YEJI0BEKa) MIPOCTHIX BELIECTB — KMCIOPOAa U BOJOPO/a;

* 1aBaTh CPAaBHUTEIIbHYIO XapaKTEPUCTUKY XMMHUYECKHUX 3JIEMEHTOB M BAXKHEHIINX COCIMHEHUM €CTECTBEHHBIX CEMENCTB LIEJIIOYHBIX METAJIJIOB U I' AJIOTCHOB;
* [10JIb30BaThCS J1A0OPATOPHBIM 000PYAOBAHUEM U XUMUYECKOH MOCY0H;

¢ IIPOBOANUTH HCCJIIOKHBIC XUMUUYCCKUC OIILIThI U Ha6J'IIOI[€HI/ISI 3a U3BMEHECHHUSIMH CBOMCTB BCHICCTB B IIPOLECCC UX npeBpameHI/Iﬁ; CO6J'IIO)IaTL IIpaBuJjia TCXHUKU
0e30I1acHOCTH IIpH IIPOBCACHUUN Ha6J'IIO,Z[€HI/II71 H OIIBITOB,

¢ pa3jin4aThb SKCICPUMCHTAJILHO KUCIIOTHI U MICJIIOYH, NTOJIB3YACHh HHAUKATOpAMU; OCO3HABATDH HeO6XO,Z[I/IMOCTB CO6JHOI[CHI/IH MEp 0e30IMacHOCTH npu O6paIJ_leHI/II/I
C KHCJIOTaMM M IICJI0YaMU.

BLIHyCKHI/IK MMOJIYYHUT BO3MOXKHOCTb HAYUUTLCA:

¢ 'paMOTHO 06pamaTLc;1 C BeIlIECTBaMU B IIOBCEIHEBHOI KH3HU,



* 0CO3HABATh HEOOXOMMOCTh COOJFOJICHUS TIPABHJI SKOJIOTMYECKU O0€301IaCHOTO MOBEICHHS B OKPYKAIOILEH TPUPOIHOMN Cpele;

¢ IIOHUMAaThb CMBICII U HGO6XOI{I/IMOCTB COGJIIOI[GHI/IH HpCﬂHHC&HHﬁ, npeaiaraCMbiX B MHCTPYKIUAX IO UCIIOJB30BAHUIO JICKAPCTB, CPCIACTB OBITOBO M XUMHHU U
ap-;

¢ UCIIOJIB30BAaTh HpI/I06p€TCHHI>IC KIIFOYCBBIC KOMIICTCHTHOCTH IIPU BBIIIOJTHCHHUU HCCJIICAOBATCIILCKUX IMPOCKTOB IO U3YUCHUTIO CBOI>'ICTB, CIIoco0oB IMOJIYUCHUA U
pacrio3HaBaHUA BCUICCTB,

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOB3YS CPEJCTBA YCTHOTO M MMCHbMEHHOTO OOIIEHUS, MPOSIBIISITh TOTOBHOCTh K YBOXCHUIO MHOW TOYKHU
3peHUsI IpU 0OCYKACHUH PE3yIbTATOB BBHIIOJTHEHHOU PaOOTHI;

* 0OBEKTUBHO OIIEHUBATh MH(POPMAIIUIO O BEIIECTBAX U XMMHUYECKUX MPOIECCaX, KpPUTUUECKH OTHOCUTHCS K MCEBJOHAYYHON MHPOpMAIIH, HEJ00 POCOBECTHON
peKIaMe, Kacarolencs: UCII0JIb30BaHUS PA3INYHBIX BEIIECTB.

Ilepuoauyecknii 3aKOH M NePHOAMYECKAs CHCTeMa XUMHYeCKUX d1eMeHTOB [[.U.Menaeneesa. CTpoeHue aroma.
BeInmyCcKkHHUK Hay4dnTCs:

* KiaccuuIUpPOBaTh XUMHUYECKHE AJIEMEHThl Ha METaJlIbl, HEMETAJIbl, JIEMEHTbI, OKCHJIbI U THIPOKCH]IBI KOTOPHIX aM(OTEpHbI, U WHEPTHBIE 3JI€MEHTHI
(ra3bl) A5 0CO3HAHUS BAXKHOCTH YIIOPSAOYECHHOCTH HAYUYHBIX 3HAHUII;

* PACKpBITh CMbICI TIepuoandeckoro 3akona /[.M1.MeHnneneena;
* OMKMCHIBATh U XapaKTEPU30BaTh TAOJIUUHYIO (HOPMY IMEPUOIUIECKON CHCTEMbI XUMHUYECKUX JIEMECHTOB;

¢ XapaKTEpHU30BaTh COCTAaB ATOMHBIX AJACP U PACHIPCACIICHUEC YHCila 3JICKTPOHOB II0 3JICKTPOHHBIM CJI0SM aTOMOB XHMMHWYCCKUX 3JIEMCHTOB MAJIbIX IIEPHOI0B
HepI/IO,I[H‘IeCKOﬁ CHCTEMBI, a TAKKC KaJIUus U KaJIbLIHA,

¢ pas3jindaTb BUJbL XHUMHYECKOM CBSI3H: HOHHYIO, KOBAJICHTHYIO ITOJIIPHYI0, KOBAJICHTHYIO HCIIOJIIPHYIO U METAJININYCCKYTO;
° I/1306pa)KaTB QJICKTPOHHBLIC (1)OpMy'J'IBI BCIICCTB, O6p330BaHHHX XUMHUUYCCKUMHU CBA3SAMU PA3HOI'O BHJA,
* BBISBJIATH 3aBUCUMOCTh CBOMCTB BEILIECTBA OT CTPOCHUA €Iro KpHCT&J’IJ’IH‘ICCKOﬁ pCHICTKA (HOHHOﬁ, aTOMHOﬁ, MOJ'IGKy.]'IHpHOfI, MeTaHHquCKOﬁ);

¢ XapaKTCepUu30BaTb XUMHUUYCCKUC JJICMCHTBHI U UX COCIUHCHHUA HAa OCHOBC IIOJIOKCHHUS 3JICMCHTOB B HCpHO,[[H‘-ICCKOﬁ CHCTEME U OCOOCHHOCTEH CTPOCHUSA HUX
aTOMOB,



* OINKCBHIBaTH OCHOBHBbIE NpeaNOChbUIKM OTKpbITHA J[.Ml.MeHneneeBbIM NEPUOIMYECKOTO 3aKOHA U IEPUOJUYECKON CHCTEMBl XMMUYECKHX 3JIEMEHTOB HU
MHOT000pa3HyI0 Hay4YHYIO JIESITEIbHOCTh YUCHOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE IIEPUOINYECKOIO 3aKOHA U IIEPUOINYECKON cucTeMbl XMMUUeckux 3nemeHToB J[.M1.Menneneesa ;
* 0CO3HABaTh HAYYHbIE OTKPBITHS KaK Pe3yJIbTaT AJIUTEIbHBIX HA0IIOICHUH, ONIBITOB, HAYYHOM MOJEMHUKH, IPEOI0JICHUS TPYAHOCTEN U COMHEHU H.
BbInyCKHUMK HOJTyYUT BO3MOKHOCTb HAYUUThCS:

* 0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUH JUIs MPAKTUYECKOM e TEIbHOCTH YEI0BEKa;

* OIMCBIBATH N3YUYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX EPUOANIECKON CHCTEMbI XMMHUECKUX 3JIEMEHTOB Ul OOBSICHEHUS U IPEJIBUJICHUS CBOMCTB KOHKPETHBIX BELIECTB;

* pa3BUBaTh MHPOPMAINMOHHYIO KOMIETEHTHOCTH MOCPEICTBOM YIIYOJICHHS 3HAHUW 00 MCTOPHH CTAaHOBJICHHUS XUMHUYECKOW HAyKH, €€ OCHOBHBIX TMOHSATHH,
MEPUOINYECKOT0 3aKOHA KaK OJIHOTO M3 BAKHEUIINX 3aKOHOB ITPUPOJIbI, & TAKIKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKH.

MHoroo0pa3ue XMuMHYECKUX PeaKkuuii

BbImycKHUK Hay4YHUTCS:

* 00BSCHATH CYTh XMMHUYECKUX MPOIIECCOB;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIUi;

* YCTaHABJIMBATh MPHUHAIICKHOCTh XMUMUYECKOH PEaKIMH K ONpPEICICHHOMY THUIY MO OJHOMY M3 KIACCU(PHUIIMOHHBIX MPH3HAKOB: 1)II0 YHCIy U COCTaBy
WCXOJIHBIX BEHIECTB W MMPOAYKTOB PEAKIMU (PEaKIMU COSAWHEHHS, Pa3JIONKCHHS, 3aMEIIeHHsS U oOMeHa); 2)M0 BBIJICICHHIO WM TIOTJIOMECHUIO TEIIOThI
(9K30TEPMHUYECKHE U SHIOTEPMUYECKUE); 3)TI0 U3MEHECHHUIO CTENICHEW OKMCICHHUSI XUMUYCSCKHUX 3JIEMEHTOB (OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIINH); 4)I10
o0paTUMOCTH TIpoliecca (peakud 00paTuMbIe U HeOOpaTUMBIE);

¢ Ha3bIBaTb Q)aKTOpH, BJIMAIOIIHEC HAa CKOPOCTh XUMHYCCKUX pCaKHHﬁ;
¢ Ha3bIBaTb q)aKTOpBI, BJIMAIOIIUEC HA CMCHICHUC XUMHUYCCKOT'O PAaBHOBCCHUS;

¢ COCTaBJIATb YPAaBHCHUSA BHGKTpOHHTI/I‘IeCKOﬁ JUucconmruanv KHUCJIOT, menoqeﬁ, coneﬁ; MOJIHBIC W COKPAIICHHBIC HOHHBIC YPABHCHUA peaKHI/Iﬁ O6MeHa;
YpaBHCHHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;



* IPOrHO3UPOBATH MPOIYKTHl XUMUYECKUX PEaKIHi 1o GopMyaam/Ha3BaHUSAM UCXOTHBIX BEIIECTB; OMPEAEIIATh HCXOJHBIE BEIIECTBa M0 (popMyaaM/Ha3BaHUAM
IIPOAYKTOB PEAKLIUH;

¢ COCTABJIATh YpPaBHCHUA peaKLII/If/'I, COOTBCTCTBYIOIIUX IMMOCICA0BATCIBHOCTU (((LIGHO‘-IK@») HpeBpameHHﬁ HCOPraHNn4YCCKUX BCUICCTB PA3JINYHBIX KJIACCOB;
® BBIABJIATH B IMIPOLECCE SKCIICPUMEHTA IMPHU3HAKH, CBUACTCIIBCTBYIOINE O IIPOTCKAHNN XUMHYECKOH pCaKkuumn;

* TOTOBUTH PACTBOPHI C OIIPEAEICHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BELIECTBA;

® ONpPCACIATE XapaKTEp CPpE€Abl BOJAHBIX PACTBOPOB KUCIIOT U HICJ'IO‘-IGI\/'I MO0 U3SMCHCHUTIO OKPACKH MHAHUKATOPOB,

¢ MPOBOAWUTH KAYCCTBCHHLIC PCAKIIMH, TOATBCPKAAIOINE HATMIUC B BOJAHBIX paCTBOpaxX OTACIBbHBIX KATUOHOB 1 AaHUOHOB.

BBIHyCKHI/IK MOJIYYHUT BO3MOKXHOCTb HAYYUTBCA:

¢ COCTaBJIATh MOJICKYJIAPHBIC U ITOJITHBIC NOHHBIC YPAaBHCHUSA 110 COKpPAICHHBIM NOHHBIM YPABHCHUAM,

* IPUBOJUTH IIPUMCPLI peaKuMﬁ, MOATBEPKAAOINUX CYIIECCTBOBAHNE B3AUMOCBA3HU MEXKAY OCHOBHBIMH KilaCCaMU HECOPTaHNYCCKUX BCIICCTB,
* IPOrHO3UPOBATh PE3YNIbTAThl BO3ACHCTBUS Pa3IMUHBIX (DAKTOPOB HAa CKOPOCTh XUMHUECKOH peaklny;

* IPOrHO3UPOBATh PE3YNIbTAThl BO3ACHCTBUS Pa3IMUYHbIX (PAKTOPOB HAa CMELICHUE XUMUYECKOTO PaBHOBECHS .

MHuoroo0pa3ue BelecTB

BbInmyckHUK Hay4uTCS:

* OMPEICISITh TPUHAICKHOCTh HEOPTaHMYECKUX BEIISCTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAJJIBl U HEMETaJUIbl, OKCHU/IbI, OCHOBAHU 5, KUCIIOTHI,
COoJIH;

¢ COCTaBJIATH Q)OPMYHH BCIICCTB I10 UX HA3BAHUAM,
* OIMpCACIIATb BaAJICHTHOCTb U CTCIICHDb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX,

¢ COCTaBJIATH q)OpMy.TIBI HCOPraHNYCCKUX CO€IUHEHMH I10 BaJJICHTHOCTSAM M CTEIEHSIM OKHCICHMS 9JIEMCHTOB, a TAKXKE 3apsa/iaM MOHOB, YKa3aH HbIM B Ta6J'II/ILIe
pPacTBOPUMOCTHU KHUCIIOT, OCHOBaHUM U coneﬁ;

* 0OBIACHATH 3aKOHOMCPHOCTH H3MCHCHUA (I)I/I3I/I‘-ICCKI/IX U XUMHYECKHX CBOMCTB MPOCTBIX BCLICCTB (MCTaJ'IJ'IOB )51 HCMeTaHHOB) 1N HUX BBICHINX OKCHIOB,
O6paBOBaHHBIX 9JICMCHTAMH BTOPOT'0 U TPETHETO IMICPUOIO0B;



* Ha3bIBaTh OOIINE XUMUYECKHE CBOUCTBA, XapaKTEePHBIE ISl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBAaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE Ul KaKI0T0 U3 KJIACCOB HEOPTaHUYECKUX BELIECTB (KUCIOT, OCHOBAHUH, COJIEH);

* IPUBOJIUTH IIPUMEPBI PEAKLIHM, TOATBEPKIAIOIINX XUMAYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH U COJIEH;
* OIPEAEIIATH BEIECTBO-OKUCIIUTEID U BELIECTBO-BOCCTAHOBUTEND B OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX;

* COCTaBJISITh ANEKTPOHHBIN OaaHC (U1l U3YUEHHBIX PEAKIUil) 10 NPEJIOKEHHBIM CXEMaM peaKIInii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKAAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

* IPOBOJIUTH J1A0OPATOPHBIE ONBITHI MO MOJYYEHUIO U COOMpPaHMIO Ta3000pa3HBIX BEUIECTB: BOAOPOJA, KUCIOPO/a, YIIIEKUCIOTO ra3a, aMMHaKa; COCTaBIISTh
YpaBHEHHUS COOTBETCTBYIOIIUX PEAKIINH .

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKXHOCTb HAYYUTBCA:
® IIPOrHO3UPOBATH XUMHUYCCKUEC CBOMCTBA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUAA,

* TIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIC HWIIM BOCCTAHOBHTEIIBHBIE CBOWCTBA C yYETOM CTEIICHEW OKHCIICHHS DJIEMEHTOB,
BXOJAIINX B €r0 COCTAB;

® BBIABJIATH CYIIECTBOBAHUC TEHETHYCCKOM CBSI3U MCXKIY BCUICCTBAMU B pAAY: HIPOCTOC BEIICCTBO — OKCU — KI/ICJ'IOTa/FI/II[pOKCI/I)I - COJIb,

¢ XapaKTCPpHU30BaATH 0coOble CBOMCTBA KOHIOCHTPHUPOBAHHBIX cepHoﬁ M Q30THOH KHUCJIOT,

* IIPUBOJUTH IIPUMEPLI ypaBHeHI/Iﬁ peaKquI, JCXKaUX B OCHOBE IIPOMBIIIIJICHHBIX croco0oB IMOJIy4€HHA aMMHaKa, CCpHOfI KHCJIOTBI, YyI'YHA U CTaJIH;
¢ OIIMCBIBATh Q)HSHHGCKI/IG " XUMHUYCCKHUC ITPOUCCCHI, ABJIAIOMINUECA YaCThIO KPYIrOBOPOTAa BCUICCTB B IIPUPOJC,

¢ OPpraHru30BbIBATH U OCYIICCTBIIATH ITPOCKTHI 110 UCCIICAOBAHUTO CBOMCTB IMPAaKTHUYCCKH 3HAYNMBbIX BCIICCTB.

TemaTH4eckoe MOypPoYHOe MJIAHUPOBaHHe 8 Kiace

Ne HaumenoBaHue pa3ie/ioB U TeM Kou-Bo yacos
m\n

Pasznen 1. OcHOBHBIC NOHATHS XMMHHU (YPOBEHb AaTOMHO-MOJICKYJIIPHBIX NpeacTasiienui). (514)

1 Hpe;[MeT XUMHUHM. XHUMUS KaK 4aCTh €CTeCTBO3HAHM. BelecTBa 1 UX CBOMCTBA. 1

2 Metoapl TO3HAHUS B XUMHUH. 1




3 [TpakTaeckas paborta Nel. [Ipuemsr 6e30macHol paboThI ¢ 000pyHOBaHNeM U BemecTBamMu. CTpOeHUE TUIAMEHHU. 1
4 Yucreie BemecTBa U cMecd. CriocoObl OUMCTKH BEUIECTB: OTCTaUBaHKE, (PHIBTPOBAHKE, BEIIAPUBAHHE, 1
KpUCTAJIIIN3aLUs, IUCTUILISALUS.
5) ITpakTaeckas paborta No2. OuncTka 3arpsi3HEHHON OBapEeHHOW COJIH. 1
6 Ou3NUecKue U XUMUYECKUE SIBICHUS. XUMUYECKUE PEaKIiH. 1
7 ATOMBI, MOJICKYJIBI 1 HOHBI. 1
8 BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO cTpoeHus. Kpucramiueckue pemeTKu. 1
9 [IpocThie U ci0xHbBIE BenlecTBA. XUMUYECKUE 3JIEMEHTHl. MeTasuibl U HEMETaJJIbL. 1
10 A3p1k xuMun. 3HAKW XUMUYECKUX 3JIeMeHTOB. OTHOCUTEIbHAS aTOMHAs Macca. 1
11 3aKOH MOCTOSIHCTBA COCTABA BELIECTB. 1
12 Xumunyeckue popmyibl. OTHOcUTEIbHASI MOJIEKYIsIpHas Macca. KauecTBEHHBIN 1 KOJIMYECTBEHHBIM COCTAB 1
BEIIECTBA.
13 MaccoBas 701 XUMHYECKOTO JIEMEHTA B COSTMHECHUM. 1
14 BanenTHOoCTh XUMHYECKUX 1€MEHTOB. OnpeiesieHrne BaJeHTHOCTH 3JIEMEHTOB 1o (hopMysiaM OMHAPHBIX 1
COEIMHEHUM.
15 CocraBiieHre XUMHUYECKUX GOpMysl OMHAPHBIX COEIMHEHUHN IO BaJICHTHOCTH. 1
16 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1
17 3aK0H COXpaHEHHUs MAacChl BEIECTB. 1
18 XUMHUYECKUE YPAaBHCHHUSI.
19 Tumbl XUMUYECKUX PEAKITUH. 1
20 KontponbHas padoTa no teme «llepBoHavanbHbIe XUMUYECKHUE TIOHITHSI. 1
21 Kucnopon, ero obmiast xapakrepuctuka. [loaydenue kucnopoaa. @usndeckre CBOWCTBA KUCIOPOIa. 1
22 XUMHYEeCKHE CBOWCTBA U MpuMeHeHne kuciopoaa. Okcuasl. KpyroBopot kuciopoia B npupo/ie. 1
23 [Tpaktrueckas padota Ne3 [TonydeHre v CBOMCTBA KUCIOPOIA. 1
24 O30H. AJUTOTPOTIHS KUCIOPOIa. 1
25 Bo3ayx u ero coctas. 3anura aTMOCHEPHOTO BO3ayXa OT 3arps3HEHUI. 1
26 Bonopon, ero olmias xapakTepucTuka M HaxoxaeHue B mpupone. I[lomydenwe Bomopoma u ero ¢usuueckue | 1
cBoiicTBa. Mepbl 6e30macHOCTH TpH paboTe ¢ BOAOPOIOM.
27 XUMUYECKHE CBOMCTBA BOAOPOJA U €r0 MPUMEHEHHE. 1
28 ITpakTnueckas paborta Ne4. [lomydyeHue BoJopoJia M UCCIEI0BaHUE €r0 CBOWCTB. 1
29 Boaa. Metob! onpezienieHHs cocTaBa BOJIbl — aHAJIM3 U cUHTe3. Boia B mpupose u crnocoObl ee ouncTku. Asparus | 1
BOJBI.
30 du3nyuecKue U XMMUYeCKrue CBOMCTBA BOJbI. [IprMeHeHre Boabl. 1
31 Bona — pactBoputens. PactBopbl. HachllieHHbIE M HEHACHIIIEHHbBIE pacTBOPbI. PacTBOPHMMOCTH BELIECTB B BOJIE. 1
32 MaccoBast 10J1s1 paCTBOPEHHOTO BEHIECTBA. 1
33 [Tpaktuyeckas padota NeS. [IpuroroBiieHre pacTBOPOB CoJiel C ONpPEeAETICHHON MAacCOBOM J10J1ei pacTBOPEHHOTO 1




BCIICCTBA.

34 [ToBTOpenue u 0600menue no remam «Kucmopomy, «Bogopoa», «Bona. PactBopsi». 1
35 Kontponsnas padora no remam «Kucnopom», «Bogopon», «Bona. PactBopbi». 1
36 MoJib — eTMHUIA KOJMYECTBA BelecTBa. MoJsipHas Macca. 1
37 Beluncnenus 1o XuMHYECKUM YPABHEHUSM. 1
38 3akon ABoraipo. MoJsipHbIii 00hEM ra3oB. 1
39 OTHOCHTENbHAS TUIOTHOCTH Ta30B. 1
40 OObeMHbIE OTHOLIEHUS Ia30B IPU XUMHUECKUX PEaKLUsX. 1
41 Oxkcunpl: Kaccuukaius, HOMEHKJIATypa, CBOMCTBA, MOJyYeHUE, TPUMEHEHHE. 1
42 I'unpoxcunpl. OcHOBaHUS: KiaccuUKallysi, HOMEHKIATypa, NOJyYeHHE. 1
43 XuMuyeckue cBoiicTBa ocHOBaHMH. OKpacka HHIMKAaTOPOB B IIEJOYHOM M HeWTpaibHOM cpemax. Peakumsa | 1
HeWTpanu3anuy. [Ippumenenrne ocHOBaHUM.
44 ATMOcC(epHble OKCUBI U THIPOKCH/IBL. 1
45 Kucnotsr: cocras, kmaccudukanmsi 1 HOMEHKJIATypa, CIIOCOOBI TTOJTYICHHS. 1
46 XUMHUYECKUE CBOMCTBA KUCIIOT. 1
47 Conu: cocTaB, knaccuuKamys 1 HOMEHKIATypa, COCOOBI MOJTyIeHUSI. 1
48 CBoiicTBa coJeil. 1
49 ['eneTnveckas CBsI3b MKy OCHOBHBIMH KJIACCAMU HEOPTraHWYECKUX COCTMHCHHUI. 1
50 [TpakTrueckasi padota Ne6. Permenne sxcriepuMeHTaIbHBIX 33/1a4 10 TeMe «BakHele Ki1acchl HEOPraHUIECKUX 1
COEIUHEHUN.
51 KonTtponbHas padoTa no teMe «OCHOBHBIE KIaCChl HEOPTaHUUECKUX COCTUHCHHI. 1
Paznien 2. Ilepuoanyeckuii 3aK0OH U MePUOAUYECKAs CUCTeMa XuMHuYecKuX j1eMeHToB [[.U.MenneneeBa. Ctpoenue aroma. (74)
52 Knaccudukanuu xumMmuyeckux 31eMeHToB. [loHsTHe 0 rpynmax cXoAHbIX 2JIEMEHTOB. 1
53 [Tepuoanueckuii 3akon J[.11.Mennaeneena. 1
54 [Tepunoamndeckas TabauIa XUMUYECKUX JIEMEHTOB (KopoTkas (hopma): A- u b-rpynmsl, nepuosl. 1
55 Crpoenue atoma. CocTtaB aTOMHBIX siziep. M30Tonbl. XUMHUECKUN JIEMEHT — KaK BUJ aTOMa C OJMHAKOBBIM 1
3apsAoM sapa.
56 PacnoniosxeHue 37eKTpOHOB MO SHEPreTUYecKuM ypoBHsIM. CoBpeMeHHasi OpMYIHPOBKA MEPUOTUNIECKOT0 3aKOHA. 1
57 3HaueHue nepuoanyeckoro 3akona. Hayunsie noctmxenus J[.M.Menneneesa. 1
58 [ToBTOpenue u 0606menue no Teme «Ileproauueckuii 3aKOH U IEPUOANYECKASI CUCTEMA XUMHUYECKHUX 3JIEMEHTOB 1
J.M.MenneneeBa. CTpoeHue atoma».
Pazgen 3. Crpoenue Bemectna. (74)
59 DIEKTPOOTPUIIATENHHOCTh XUMUYECKHIX DJIEMEHTOB. 1
60 KoBanenTHas cBs3b. [lonspHas HenossspHasi KOBaJICHTHAs! CBSI3b. 1
61 WNonHas cBs3b. 1
62 BanenTtHocTh U creneHs okucineHus. [IpaBuna onpenenenus CTeneHe OKUCICHHS DIIEMEHTOB. 1




63 OKHUCINTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH. 1
64 IToBTOopenue u 0606menue no Teme «CTpoeHHE BeliecTBa. XUMUYECKAs CBS3bY. 1
65 KonTpomnsnas padora o temam «Ilepuoauaeckuii 3akon JI.M1.MenaeneeBay, «CtpoeHue aromay, «CTpoeHue 1
BELIECTBA.

Peseps (5u)

66 IToBTOpEHME. 1
67 [ToBTOpEHUE. 1
68 [ToBTOpEHUE. 1
69 IToBTOpEHME. 1
70 [ToBTOpEHME. 1

TemaTH4yeckoe MOypoOYHOe MUIAHHPOBaHUeE 9 KJacc

Ne
m\n

HaumeHoBaHue pa3ieioB U TeM

KoJj-Bo uacoB

MHuoroo0pa3ue xuMuieckux peakuui (154)

1 [ToBTOpEeHME Kypca xumMuu § Kiacca.

2-3 OKHCIIUTETEHO-BOCCTAHOBUTENBHBIC peaKIuu. Peakiuu coequHeHus, pa3ioKeHHs, 3aMeleHuss 1 oOMeHa ¢ TOYKH | 2
3pEHHUsI TIPOIECCOB OKUCIICHUSI M BOCCTAHOBJICHHMSL.

4 TennoBoii 3 PEeKT XUMHIECKUX peaKiyii. IK30- ¥ SHIOTCPMHUICCKUE PEAKITUH. 1

5 CKOpOCTh XMMUYECKUX peakiuii. [lepBoHavanbHbIe MpeCTaBICHUS O KaTaause. 1

6 ITpakTrueckas pabota Nel. M3ydeHue BIusHUS YCIOBUM MPOBEACHUS XMMHUYECKOW PEaKIIMU Ha €€ CKOPOCTb. 1

7 OO6patumbie 1 HeoOpaTUMbIe peakiud. [IoHATHE 0 XUMUYECKOM PaBHOBECHH. 1

8 CyniHoCTh IpoIecca MJICKTPOTUTHIECKON TUCCOUAIINH. 1

9 Jlucconuaus KUcjaoT, OCHOBAaHUM U COJICH. 1

10 Cnabble ¥ CHIIbHBIE JICKTPOIUTHI. CTEIICHD TUCCOIUAIINH. 1

11 Peakunu noHHOTO 0OMEHa U YCJIOBUS UX MPOTEKAHMUS. 1

12-13 | XuMu4ecKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHHWH B CBETE MPEICTaBICHUH 00 | 2
ANEKTPOJUTUYECKON JTUCCOIMAITIH.

14 I'unponuz coneit. O6o6menue mo Ttemam «Kiaccudukamuss XUMHYECKUX peakiui» u «InekTponutuueckas | 1
JIACCOLIHAIUS.

15 [IpakTdeckas padota Ne2. Perienne sKcrieprMeHTANbHBIX 33/a4 1Mo TeMe «CBoiicTBa KUCIOT, OCHOBaHMM U cojeit | 1
KaK 2JICKTPOJIUTOBY.

16 KonTtponpHas paborta o temam «Knaccudukaius XAMHUYECKUX PEAKIUi» U « DNEKTPOIUTHYECKAS JUCCOIUAIIHSD. 1

MHuoroo0Opa3sue BemectB (434)




17 [TonoxeHne rajoreHoB B MEPHOAUYECKON Tabiuie U cTpoeHue ux atomoB. CBoiicTBa, moyydeHue U npuMeHeHue | 1
raJIOTeHOB.
18 Xsop. CBOMCTBA M MPUMEHEHUE XJIOPA. 1
19 XJIOpOBOJIOPOJI: MOJYYEHUE U CBOWCTBA. 1
20 CouisiHast KUCIIOTA U €€ COJIH. 1
21 [Tpaktuyeckas padora Ne3. [TosrydeHne COISTHON KHCIOTHI M H3yYEHHUE €€ CBOMCTB. 1
22 [TomoxeHne KuCIOpPOAa W Cephl B MEPUOJTUYECKON CHUCTEME XHMHUYECKHX JJIEMEHTOB, CTPOCHHME HX aTroMmoB. | 1
A1oTponus cepsl.
23 CBo¥iCTBa M MPUMEHEHHUE CEPBHI. 1
24 CepoBojiopoa. Cynbhusl. 1
25 Oxcup cepsl (IV). CepHucras KMCIOTa U €€ COJIH. 1
26 Oxcup cepsl (VI). CepHast KHCIIOTa B €€ COJIH. 1
27 OKuCAUTENbHBIE CBONCTBA KOHIIEGHTPUPOBAHHON CEPHOMN KUCIIOTHI. 1
28 [Tpaktuueckas pabota Ned. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4 110 Teme «Kucmopona u cepay. 1
29 Pemenue pacdeTHbIX 3a1ad. 1
30 [Tomoxenne azora U ocdopa B MEPUOTNUECKON CHUCTEME XUMHUYECKUX DIIEMEHTOB, CTPOEHHE WX aToMoB. Azot: | 1
CBOWCTBA U IPUMEHEHHE.
31 AmMmMuak. Ouznueckre ¥ XuMUIecKre cBoicTBa. [loydyenne u mpuMeHeHue. 1
32 [Tpaktrueckast padota Ne5. [TomydyeHne aMmmuaka v U3ydeHUE €ro CBOKCTB. 1
33 Conu aMMOHUSL. 1
34 AzotHas kucaorta. CtpoeHue Mosiekyiasl. CBOHCTBA pa30aBIeHHON a30THOM KHUCIIOTHI. 1
35 CBo¥CTBa KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI. 1
36 Comu a30THOM KUCIOTHL. A30THBIEC YIOOpEHHS. 1
37 dochop. Amtorporus pocdopa. CpoiictBa Gocdopa. 1
38 Oxkcun pochopa (V). Dochopras kuciora u ee conu. DochopHbIe yI0OpeHHUs. 1
39 [Tonoxenue yriaepoia M KpPEeMHHUS B NEPUOJUYECKOM CHCTEME XHMHUYECKUX D3JIEMEHTOB, CTPOE€HHE UX aTromoB. | 1
AnnoTponHble MOIU(UKALIMK YTIIEpOIa.
40 XUMUYECKHE CBOMCTBA yriepoaa. AncopOrusi. 1
41 Yrapuslii ra3: cBoiicTBa, (pU3M0OIOTrHUYECKOE ACHCTBHE. 1
42 Yrnekucnblii ra3. YrojpHas KUcaoTa U ee coyii. KpyroBoport yriepoja B mpupoJie. 1
43 [Ipaktuyeckas paboraNe6. Ilomyuyenume oxcuma yraepoaa (IV) u umsyuenuwe ero cBoiicTB. PacmosnaBanme | 1
KapOOHATOB.
44 Kpewmuuii u ero coequnenus. Crekio. LlemeHT. 1
45 0O606mmenue mo reMe «Hemeranmsny. 1
46 KonTponpHas pabora no teme «Hemeramnb. 1
47 [TonoxeHne MeTauioB B MEPHOAMYECKON cucteme xumuueckux snemeHToB JI.M.MenneneeBa. Merammmueckas | 1




cBs13b. dusnueckue cBolicTBa MeTajaoB. CILIaBbl METAJIOB.

48 Haxox1eHrne MeTauioB B MPUPOJIE M OOITUE CIIOCOOBI UX MOTYICHHUS. 1
49 XHUMHYECKUE CBOMCTBA METAJIOB. Pl aKTHBHOCTH (3IEKTPOXUMUYECKUH PsiJl HAIPSHYKEHUI) METaJlJIOB. 1
50 [Ileno4HbIe METAJUIBI: HAX0XKICHHE B IPUPOe, (PU3NUECKUE M XMMUYECKHE CBOMCTBA. 1
ol Oxcupl U THJIPOKCHIBI HIEIOYHBIX METaIOB. [IpuMeHeHe menoYHbIX METaIIOB. 1
52 [lenouno3emenbHbIe MeTaITBl. Haxoxaenue B mpupoje. Kanpuwmii u ero coenuHerns. JKecTKOCTh BOABI U criocoOs! | 1
€€ YCTpaHEHHUsI.
53 Amromunuil. Haxoxxnenue B npupose. CBolicTBa allOMUHUS. 1
54 AM}OTEpHOCTH OKCHJIA ¥ THIPOKCUIA ATTFOMUHUSI. 1
55 Kenezo. Haxoxnenue B mpuposae. CBoicTBa xKemesa. 1
56 CoennHeHHs Kemesa. 1
S7 [Tpaktuueckas padbotaNe7. Pemenne skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTasuibl U UX COSTUHEHUS». 1
58 IToaroroBka K KOHTPOJIBHOM padoTe. 1
59 KonTtponpHas padoTa no teMe «MeTaybiy. 1
Kpartkmnii 0030p BaxxkHeHIIMX OPraHUYeCKHUX BewecTs (84)
60 Opranuyeckasi Xumusi. YriaeBoiopoabl. [IpeaenbHble (HACHIIEHHbIE) YTIIEBOAOPOIbI. 1
61 Henpenenbabie (HEHACHIIIEHABIC) YTIIEBOAOPOIHI. 1
62 [TpousBoaubIe yrieBonopoaoB. CIUPTHL 1
63 Kap6onoBsie kuciaotel. Crnoxxubie 3gupsl. XKupsl, 1
64 VriaeBoasl. 1
65 AmuHOKHUCIOTHL. benku. [Tommmepsr. 1
66 [ToBTOpEHME. 1
67 O6o0maromuii ypok no teme «BaxHeHIne opraHm4ecKue COCTMHCHUSD).
Peseps (2u9)
68 IToBTOpEHME. 1
69 [ToBTOpEHME. 1
70 [ToBTOpEHME.




