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2021-2022 y4eOHblii roa



MMOACHUTEJIBHAS 3AIINCKA
PaGouasi nporpaMma cocTaBjieHa HA OCHOBE HOPMATUBHBIX IOKYMEHTOB:

1) ®denepanbHOr0 TOCYJAPCTBEHHOTO OOpPa30BATENIBHOTO CTaHAApTa OCHOBHOI'O OOIIETO
oOpaszoBanusi (mpukaz MwuHHUCTEpcTBa 00pa3oBaHus W Hayku Poccuiickoit ®deneparuu OT
17.12.2010 Ne 1897 «OO0 yTBepKIEeHHM U BBEIECHUM B JEHCTBHE (eaeparbHOro
rOCyJapCTBEHHOTO 00pa30BaTEeNIbHOIO CTaHJapTa OCHOBHOIO oOmiero oOpa3oBaHus» (C
JTOTIOJTHEHUSIMH Y U3MEHEHUSIMU );
2) Tlpukaza MunuctepctBa oOpa3oBanus U Hayku PD or 19 nexabps 2014 r. Ne 1598 "O6
YTBEPXKICHUH (PellepaIbHOTO TOCYIapCTBEHHOTO O0O0pa30BaTENIbHOTO CTaHAapTa HayaJbHOTO
o011ero o6pa3oBaHus 00YyYaIOMIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS );
3) OcHoBHoli 00pa3zoBatensHOU TporpamMMbl (OOIT) ocHoBHOTO 061Iero obpasoBanuss MAOY
COHLI Ne 46 ¢ YUOII u AmantupoBaHHOW OCHOBHOUM oOpasoBatenbHOU mporpammbl (AOOIT)
OCHOBHOTO 00mIero oopaszoBanus st yuammxcs ¢ OB3 u geTeil-uHBamua0B, 00yYaroNIuXCs
WHKJTIO3UBHO M Ha ocHoBe IIpuMmepHOI mporpamMMbl OCHOBHOTO 00mIIero oOpa3oBaHUS IS
00pa3oBaTeNbHBIX YUpekaeHuii PO.
4) YuebHOro miaHa oCHOBHOro obmiero oopasoanus MAOY COIIl Ne 46 ¢ YUOII na 2021-
2022 yueOHsbIit rog;
5) IIporpammbl ocHOBHOrO o0mero obpazoBanusi nmo xumun k YMK O. C. T'abGpuensna
(ITpocBemienue)

[Iporpamma peanusyeTcsi Ha OCHOBE y4eOHO-METOIMYECKOr0 KOMIUIEKTa KOJUIEKTHBA
aBTopoB Bo rinase ¢ O. C. ['abpuensaom no yueOHuky Xumus. YueOnuk. 9 knacc. / [abpuensn u
ap. — M.: IIpocsemenne, 2019, kortopeii BxomuT B ¢eaepaibHBIi NepeueHb Y4eOHUKOB,
pPEKOMEHI0BaHHBIX MUHHUCTEPCTBOM 00pa3oBaHusi U Hayku Poccuiickoit @enepauun K
WCIIOJIb30BaHUI0O B 00pa3oBaTelIbHOM Mpollecce B 0OLIe00pa30BATENbHBIX YUPEKICHUSIX,
YTBEPKACHHBIN MpuKa3oM MunucrepcrBa oOpa3zoBaHusi U Hayku Poccuiickoit ®enepanuu u
umeer rpud «PexomeHn0BaHO MMUHHUCTEPCTBOM 00pa3oBaHusi W Hayku Poccuiickoit
denepaunmny».

Cornacno ®@enepanbHoMy 0a3ucHOMY YdeOHOMY IUIaHY s 00pa3oBaTeIbHBIX
yapexaeHuii Poccuiickoit ®Denepanii B IPUMEPHOM IporpaMMe OCHOBHOTO — OOIIEro
oOpa3oBaHUs MO0 XMMHW Ha M3Y4YCHHE TpeameTa B 9 kiacce orBoguTcs He MeHee 99 wacoB u3
pacueta 3 yaca B HeJeN0. B ycloBHsAX BPEeMEHHOW peanu3anuu oOpa3oBaTENIbHBIX MPOTpamMm
OCHOBHOT'O 00I11ero 00pa30BaHUs C MPUMEHEHUEM 3JIEKTPOHHOTO OOYyUeHHsI M JTUCTAHLMOHHBIX
00pa30BaTeNIbHBIX TEXHOJOTUH B PEKUME CaMOM3OJSILUU JETei CieqyeT PyKOBOJCTBOBATHCS

Ilomoxenuem 006 opraHu3alvn O6p330BaTeJ'II)HOFO mponecca ¢ MCIIOJIB30BAHUEM JJICKTPOHHOT'O


http://shkola46.ru/sveden/documents/lokalnye-normativnye-akty/2019%20%D0%B3%D0%BE%D0%B4/36.PDF
http://shkola46.ru/sveden/documents/lokalnye-normativnye-akty/2019%20%D0%B3%D0%BE%D0%B4/36.PDF
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00y4eHMs U TUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

[IporpamMma KOppekTHpyeTCsi C Y4eTOM HHAMBHYaJbHOCTU KJjacca, IpeAroyaraeT
muddepeHIMpOBaHHbIC 3aJaHUsl.
Oo6yuenue naereii ¢ OB3 mpoBoauTcs ¢ yu4eToM 0COOBIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH U B
COOTBETCTBUH C PEKOMEHIAIMSIMH COIMATBbHO-TICHXO0NI0TnYeckoil ciry:k661 MAOY COIII Ne 46 ¢
YHOIL
OcobeHHOCTH OpraHm3auy yaeoHoro mpouecca s aereit ¢ OB3:
- yder crneuuuKy YCBOSHHS 3HAHHWM, YMEHMI M HaBBIKOB oOywaromuxcs ¢ OB3, yder temna
yueOHOI1 paboThl, 03MpOBaHHAs MOAa4Ya y4eOHOro MaTepuana,
- CO3/laHK€ CHEIHaIbHBIX YCIOBUH: YIEHUK B 30HE MPSMOr0 JOCTYyINa yYUTEIs; Ha BBIIIOJHEHHUE
3aaHuil 1aeTcst OoJibllle BpEMEHU; UHIMBUAYaAlIbHAsI MMOMOUIb B CIy4asX 3aTpyAHEHHs; Ooiiee
4acToe MCMOJIb30BaHUE HATJIAIHBIX JUJAKTHUECKUX MOCOOMH M MHIMBUAYAIbHBIX KapTOYeK U
Ap.
- HUCIMONb30BaHWE BAapHATHBHBIX NPUEMOB OOy4YeHHS: TMpeANHcaHus ¢ yKa3aHUEM
MOCJIEIOBATENILHOCTHU OTepaIiii, IOBTOP MHCTPYKIIMH; Y€pPEIOBAHUE JIETKUX U TPYAHBIX 3a1aHUN
(BompocoB), peueBoit oOpaszer] u ap.
B cucreme o0yueHHs] MCHOIB3YIOTCS PA3IMYHBIC BHIBI TIOMOIIH: y4eOHBIC; CTUMYIUPYIOIIHUE;
HaMpaBIAOIIKe; 00yJarome 1 Jap.
NunuBunyanbHO — JUYHOCTHBIA Toaxoa K ydamumces ¢ OB3 dukcupyercs B AIEKTPOHHOM
KypHasle (MHIMBUIyaJbHbIE JOMAlIHME 3aJaHusl) U pabouux TETpajsdX y4aluxcs
(MHIMBUYaNbHBINA MTOIXOJ HA YPOKE).
Onenka pe3ynpTaToB ocBoeHus oOyyatomumcst ¢ OB3 AOII ocymiecTBisieTcss B COOTBETCTBUH C
tpeboBanusiMu GI'OC OO0 u npeacrasiensl B OOII OO0 MAOY COHI Ne 46 C YUOII r.
Kanununrpana.
CreunanbHble YCIOBUS NPOBEJACHUS TEKYyIIEH, MPOMEXKYTOYHOW M WTOrOBOM (IO HUTOram
ocoenns AOII) arrectanun obyuyaromerocs ¢ OB3 BritoyaroT:
1.0co0yro hopMy opraHu3aIiy aTTecTaluy (B Majoi rpyIe, HHAUNBUYaIbHYIO); PUCYTCTBHE
B KJIacCE€ CBOEr0 Yy4uTels, HaJIM4yue HarsIHBIX CXeM, IIa0JOHOB OOIEr0 XO/a BHIIOJHEHHS
3aJaHUMH;
2. ApantupoBaHue UHCTPYKUUHU (ympolieHue (HOopMyIHMpPOBOK HHCTPYKLUH, JCJICHUS €€ Ha
KOPOTKHE CMBICJIOBBIE €IMHHLBI, 33Jal0IIM€ IO3TAIHOCTh BBINOJIHEHUS 3aJaHus; IpU
HEOOXOJIUMOCTH aJanTUPOBAaHUE TEKCTa 3aJaHuisi, NpeaocTaBiieHue auddepeHInpoBaHHON
MIOMOIIH; YBEJIMYEHUE BPEMEHU Ha BBINOJHEHHE 3a/laHUii; OpraHM3alysi KOPOTKOIO MepephiBa
(10-15 mumn).

HpI/I OopraHu3anuunu yqe6Hor0 mponecca 6y)1€T obOecrieueHa MOoCJICA0OBATCIIbHOCTE H3YUCHUSA



yueOHOro MaTepHalia: HOBBIE 3HAHHUS ONUPAIOTCS HAa HEJABHO TPOWIEHHBI MaTepHal;
00€eCTIeueHO TTOATAMTHOE PACKPHITHE TEM C TTOCJIEYIONIEH peaTn3aiiei MoMydeHHbIX 3HAHUH JIJIST
pelLICHUS 3alaHUM.

HtoroBasi mpoMexyTOodHasi aTTecTalus NPOBOAMTCA B (opMe TecTa, COAEPIKAIIETO
3ananus B popmare OI'D (amanTupoBaHHBIE ¢ yUeTOM Bo3pacTa oOydarommxcs) uinu BITP.
IMJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
Y4eHHK NOJYYUT BO3MOKHOCTH HAYUYUTHCH:

* COCTaBJIATb MOJICKYJSIDHBIE U TIOJIHbIE HOHHBIE YPABHEHHSI MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPUBOJWTH TMPUMEPHI PEAKIMH, MOITBEPKIAIONIMX CYIIECTBOBAHHWE B3aMMOCBSI3U MEXKIY
OCHOBHBIMH KJIACCAMHU HEOPTAaHUYECKUX BEIICCTB;

* MPOTHO3UPOBATH PE3YNIBTAThl BO3JEHCTBUS Pa3UYHBIX (AKTOPOB HA W3MEHEHHE CKOPOCTH
XUMHYECKOU PEAKIUU;

* MMPOTHO3UPOBATH PE3YNIBTATHl BO3JICHCTBHS PA3IMYHBIX (DAKTOPOB HA CMEIICHUE XUMHUYECKOTO
paBHOBecHs. MHOrooOpa3ue BemecTB BITyCKHUK HAydnuTCS:

* ONpenensiTh MNPUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3 U3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJUTBI, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, COJIH;

* COCTaBIISITh (POPMYIIBI BEIIECTB [0 UX HA3BAHUSM;

* ONPENIENIATH BAJICHTHOCTh U CTENIEHb OKUCJICHHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH POPMYJIBI HEOPTAHUICCKUX COSTUHCHHM 110 BAJICHTHOCTSIM M CTCTICHSIM OKHCIICHHSI
JJIEMEHTOB, a TAK)XKE 3apslaM UOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUH
H COJICH;

* OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUs (U3HUYECKUX M XHUMHYECKHUX CBOMCTB IPOCTHIX
BEIIECTB (METANIOB W HEMETAIOB) M HX BBICIIUX OKCHUIIOB, OOpa30BaHHBIX SJIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XUMHUYECKUE CBOMCTBA, XapaKTepHbIC AJSl TPYIH OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

* Ha3bpIBaTh OOIIME XHUMHUYECKHE CBOWCTBA, XapaKTEepHBIC I KaXKIOr0 M3 KJIacCOB
HEOPraHUYECKHX BEIIECTB: KMUCJIOT OCHOBAaHUM COJIEH;

* MPUBOAUTH MPUMEPHl PEAKUUN, MOATBEPKIAAIOLUIMX XUMUYECKHE CBOMCTBA HEOPraHUYECKHUX
BEIIIECTB: OKCUIO0B, KUCJIOT, OCHOBAHHUI U COJIEH;

* ONpENENsATh BEIIECTBO-OKUCIUTEIb W  BEIIECTBO-BOCCTAHOBUTEIbL B  OKHUCIHUTEJIBHO-

BOCCTAaHOBUTCIIbHBIX PCAKIIHUAX,



* COCTaBJIATh OKHUCIIUTEJIbHO-BOCCTAHOBUTENIbHBIA OamaHc (A7 H3YyYEHHBIX peakuuil) 1o
MPEUIOKEHHBIM CXEMaM pPEaKIMi; * TPOBOJUTH JIA0OPATOPHBIC OIBITHI, TOATBEPKIAIOIIHE
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHNYECKHUX BEIECTB;

* IPOBOJIUTH Ja0OpPATOPHBIE OMBITHI MO IOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BELIECTB:
BOJIOPO/J1a, KUCIIOPO/a, YIIIEKUCIIOro Ta3a, aMMHUaKa;

* COCTaBJIATh YpPaBHEHHS COOTBETCTBYIOIIUX peakUWi. BBIMYCKHUK NOIYYUT BO3MOXKHOCTb
HAy4YUTHCS:

* IPOrHO3UPOBATh XMMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBA U CTPOCHMS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSIBIATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIIbHBIE
CBOMCTBA C y4ETOM CTENEHEH OKUCIEHHSI IEMEHTOB, BXOAIINX B €r0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHME T€HETHYCCKON B3aMMOCBS3M MEXKIY BEIIECTBAMHU B PSIAY: MPOCTOE
BEILIECTBO - OKCHUJL - TUIPOKCHU]] - COJIb;

* XapaKTepU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U @30THOM KUCIIOT;

* MPUBOJUTH NPHUMEPbl YpaBHEHUH pPEAKIMH, JIekKalluX B OCHOBE IMPOMBIIUIEHHBIX CHOCOOOB
MOJTy4EeHUs] aMMMaKa, CEPHOU KUCIIOTBI, UyI'yHa U CTally;

* ONHCHIBaTh (U3WYECKHE W XUMHUECKHE TPOLECCHI, SBISIOUINECS YaCThIO KpPYyroBOpOTa
BEIIECTB B MPUPOJIE;

* OpPraHu30BBIBAaTh, IMPOBOJUTH YYEHHUYECKHE IMPOEKTHI MO HCCIIEOBAHUIO CBOICTB BEILECTB,

HMCIOIHNX BAXKHOC IMPAKTHUYCCKOC 3HAUYCHUC.

COILEPKAHHUE YYEBHOI'O IIPEIMETA
3 4 B Hegea10, Beero 99 u
IToBTOpPEHNE OCHOBHBIX BONPOCOB Kypca 8 Kjiacca u BBeJeHHe B Kypce 9 kiacca (174.)
XapakTepucTUKa JJIEMEHTa [0 €ro IOJIOKEHUI0 B TMEPUOJMYECKON CHUCTEME XUMHUYECKHX
anementoB JI.M1. MenzeneeBa. CBoiCTBa OKCHUIOB, KUCJIOT, OCHOBAaHUI U COJIEH B CBETE TEOPUU
3JEKTPOJIUTUYECKON JTUCCOLMALMA U TPOLIECCOB OKHUCICHUSI-BOCCTAHOBIICHUS. | eHeTuueckue
PAIbI METAJIa U HEMETAJIA.
[TonsiTue o mepexoaHblx »djeMeHTax. AmMGOTepHOCTh. ['€@HeTHUYeCKHil psJ MepeXOoHOTO
3JIEMEHTA.
[lepuoanueckuii 3aK0H U IEpUOAUYECKAs CUCTEMA XUMHUUYECKUX 3ieMeHToB J[.M. Menneneesa B
CBETE YUYEHHMsI O CTPOCHUM aToMa. X 3HaueHue.
JlabopaTopusiit onbIT.1 [TonmyueHne ruapoKkcHia IMHKA U UCCIICIOBAHNUE €TI0 CBOMCTB.
Tema 1. MeTtamisl (29 4.)
[lonoxxeHne MeTauioB B MEPUOAUYECKON CUCTEME XUMHUUYECKUX d1eMeHToB Jl. 1. Menneneesa.

Meramn4deckas KpucCTaJllIn4eCKasa peméTKa n MCTAJNIMYCCKasds XHUMHUYCCKas CBA3b. O6H_II/IC



¢usnyeckue cBoiictBa MetamuioB. CriaBbl, UX CBOWCTBAa M 3HaueHUE. XUMHUECKHE CBOWCTBA
METAJVIOB KAaK BOCCTAHOBHUTENEH. ODJIEKTPOXUMHUYECKUN PAJl HANPSIKEHHH METAIJIOB M €ro
WCIIOJIb30BAaHUE JJISl XapaKTEPUCTUKH XMMHUYECKHX CBOWCTB KOHKPETHBIX MeTayuioB. CrocoObl
MOJTyYEHUsI METAJUIOB: IUPO-, TUAPO- U AEeKTpoMeTauryprus. Koppo3us mMetanioB u crocoOsl
O0pBOBI C HEH.

OO0miass XapakTepucTUKa IIEIOYHBIX MeTaioB. Mertamisl B mpupozae. OOmme crnocodbl HUX
nonyueHusi. Ctpoenue atoMmoB. lllenounsie MeTabl — IPOCTHIE BEIECTBA, UX (PU3MYECKUE U
XMMHUYECKHE CBOMCTBA. BaxkHelne coequHEHNsI HIEI0YHBIX METAJIJIOB — OKCHU/BI, THIPOKCHIbI
U COJH (XJIOpHIbI, KapOOHATHI, CyNb(haThl, HUTPAThI), UX CBOWCTBA U MPUMEHEHHE B HAPOIHOM
xo3siicTBe. KanuitHbie ynoOpeHus.

OOmass xapakTepucTuka syeMeHTa mnaBHoi mnoarpymmel Il rpynmsl. CtpoeHune aToMOB.
[IlenoyHO-3eMeNbHBIE METAIUIBI — IIPOCTHIE BEIIECTBA, UX (PU3NUECKUE U XUMUUECKHUE CBOWCTBA.
Baxkneiimme coelMHEHHUs IIEIOYHO-3€MEJIbHBIX METAIJIOB — OKCHUJBI, THAPOKCUABI U COJH
(x;mopubl, kKapOOHATHI, HUTPATHI, Cyiabdarel W (ocdarel), UX CBOWCTBA W TNPHUMECHEHUE B
HAapOJHOM XO3SIICTBE.

Amtomunuii. CtpoeHue aroma, (pU3MYECKME U XMMHUYECKHE CBOMICTBa IMPOCTOTO BEIIECTBA.
CoenuHeHHs aTIOMUHHUS — OKCHJIl U THUIPOKCHA, UX aM(OTEpHBIA xapakTep. Baxuelmme comu
amtoMuHus. [I[puMeHeHne amoMUHUS U €r0 COeAMHEHU .

XKenezo. Ctpoenust aroma, ¢uU3MYECKHME M XUMHUYECKHE CBOWCTBAa IPOCTOrO BEIECTBA.
I'enetnueckne psabl Fe”" u Fe*'. KauecrBennsie peakuuu Ha Fe** u Fe*. Baxneiiime comn
xKele3a. 3Hau€HHUE JKeJIe3a, €ro COSAMHEHUH U CIIJIaBOB B IPUPOJE U B HAPOJHOM XO3SIMCTBE.
Hemonctparmuu. OOpa3ubl HMIENIOYHBIX U IIEJI0YHO-3eMENbHBIX MeTajuioB. OOpaslibl CIUIaBOB.
B3aumMopeiicTBue Hatpusi , JIMTHS M KajdblUsg ¢ BOJMOM. B3ammopeiicTBue HaTpusi U MarHusi ¢
KucioponoM. B3aumoneiictBue metamwioB ¢ Hemetauiamu. [lomydenue THUIPOKCHIOB Kemesa(
1) u (11).

JlaGopatopHble ombIThl. 2. O3HakomiieHHMEe ¢ oOpaslamMu MeTamwioB. 3. BzaumopeiictBue c
pacTBopaMu KHUCIOT H coseil. 4. O3HakoMJieHHE ¢ 00pasliaMu MPHUPOIHBIX COCTUHEHHI: a)
HaTpusi; O)Kalbllds, B) aMIOMUHUSA, T)kene3a. 5. [lomydeHue ruapokcuaa aatOMUHHUS U €TO
B3aMMOJICHCTBHE C PACTBOPAMH KHUCIOT | Ienodeit. 6. KauecTBeHHbIE peakiy Ha HOHBI Fe?* u
Fe®.

IIpakTukym Nel. CBoiicTBa METaIOB M UX COEUHEHUM (34.)

OcyuiecTBiieHME UEMOYKM XUMHUYECKMX MpeBpaimieHuid MetamioB. [lonydyeHue W CcBoOiiCTBa
COEIMHEHUI METAaJIOB.

Pemenue skciepuMeHTaIbHBIX 33/]a4 HA PacllO3HABaHUE U MOJTYYEHHUE BELECTB.

Tema 2. Hemerasuinl (43 4.)



OOmast xapakTepuCTHKAa HEMETalJIOB: TIOJIOKeHHe B mepuoauueckoil cucreme JI.U.
MenzeneeBa, O0COOEHHOCTH CTPOEHHUS AaTOMOB, DJJIEKTPOOTPULIATENIBHOCTh Kak  Mepa
«HEMETAJUNIMYHOCTUY, PAJ AMEKTPOOTpHULaTeabHOCTU. KpucTanmniyeckoe cTpoeHne HEMETAIIOB
— TpPOCTBIX BelecTB. Aiorponus. Pusznyeckue cBocTBa HeMeTaioB. OTHOCUTEIBHOCTH
MOHATUHN «METa», «HEMETAILID).

Bonopoa. TlonoxeHnue B mepuoandeckon cucteMe xuMuueckux sneMeHToB .M. Menneneena.
CrtpoeHue atroma U MosieKynbl. PU3nyYecKue U XUMUYECKUE CBOICTBA BOJIOPOA, €ro MOJydyeHHUEe
U IPUMEHEHHE.

OOmas xapakrepuctuka rajgoreHoB. Ctpoenue aromoB. IIpocTeie BemecTBa, UX (pU3NYECKUE U
XUMHYecKkHre cBOMCTBA. OCHOBHbBIE COEJMHEHNUS TaJION€HOB (IraJIOr€HOBOAOPOABI U IaJIOTeHH/IbI),
ux cBoiicTBa. KauecTBeHHas peakuuss Ha Xxjopua- uoH. KpaTtkue cBeneHus o xjope, Opome.
®tope u noxe. [IpumeHeHne rajgoreHoB U UX COCAMHEHUN B HAPOIHOM XO3SIMCTBE.

Cepa. CtpoeHue aTroma, aJuIOTPOMNHsS, CBOMCTBA M NMPHUMEHEHHE POMOMUYECKOW cepbl. OKCHIBI
cepol (IV) u (VI), ux momyuenue, cBoiictBa W mpuMmeHeHue. CepoBOIOpOAHAS W CEpPHUCTAs
kuciaoTel. CepHast KUCIOTa M €€ CONM, UX NMPUMEHEHUE B HApOJHOM Xxo3siicTBe. KauecTBeHHas
peakuus Ha Cyinb(aT-uoH.

Azor. CTpoeHue aromMa M MOJEKYJbl, CBOWMCTBAa IPOCTOrO BelIEeCTBA. AMMHAK, CTPOEHHE,
CBOWCTBa, MOJTy4YeHue u npuMeHeHue. Coau aMMOHMS, UX CBOMCTBa U nmpuMeHeHue. Hurpartsl u
HUTPUTHI, IpobjieMa MX COAEpPXKAHUSA B CEIbCKOXO3SMCTBEHHOM NPOIYKUUU. A30THBIE
yao0peHusl.

@®ocdop. CtpoeHue aToma, auIOTPONUs, CBOWCTBA Oemoro u KpacHoro ¢ocgopa, ux
npuMeHeHre. OcHOBHbIE coeAuHeHus: okcuna (ocdopa (V), oprodocdopHas kuciaora H
tbocdatel. DochopHbie ynodpeHus.

VYrnepoa. CtpoeHue aToma, alsIOTPOINHUs, CBOMCTBA aNIOTPOMHBIX MOAU(UKAIMI, TPUMEHEHHUE.
Oxcupnel yrnepona (II) wu (IV), ux cBoiictBa u npumeHneHue. KauecTBeHHas peakuusi Ha
yriekucablii ra3. KapOoHaTbl: KanmbIMT, COAA, MOTAlll, WX 3HAYCHHWE B MPUPOJEC U JKU3HU
yenoBeka. KauecTBeHHast peakuys Ha KapOOHAT-HOH.

Kpemunii. CtpoeHue aToma, KpUCTALIMYECKUNA KPEMHHUIM, €r0 CBOMCTBA U MpuMeHeHne. OKcu
kpemuus (1V), ero npuponanbie pa3HOBUIHOCTH. CHUIUKATHI. 3HAUYCHUE COCMHEHUN KPEMHUS B
JKUBOH U HEXXUBOU npupone. [IoHsaTHe 0 CHIIMKATHON IPOMBILITIEHHOCTH.

HemoHnctpanuu. OOpa3ibl TajoreHoB — HPOCTHIX BeIIeCTB. B3ammopeiicTBue ranoreHoB c
HaTpueM, aTloMUHUEM. BriTecHeHHne X0poM Opoma WiH oja U3 pacCTBOPOB UX COJICH.
BsaumopeiicTBue cepbl ¢ MeTalsIaMu, BOJOPOJIOM U KHCIOPOJIOM.

B3anMozeicTBre KOHLIEHTPUPOBAHHOM a30THON KUCJIOTBI C MEJIBIO.



[lornouienue yrieMm pacTBOPEHHBIX BEIECTB WM ra3oB. BoccTaHOBIEHHE Meau U3 €€ OKcHIa
yraeM. OO0pas3ibl TPUPOAHBIX COCAWMHEHHH Xjopa, cepbl, Qocdopa. VYriepona, KpeMHHS.
OO0pa31pl BaXKHEUIIUX ISl HAPOJIHOTO XO35MCTBA CYNb(aToB, HUTPATOB, KApOOHATOB, pochaToB.
OO0pa31pl CTeKI1a, KepaMHUKH, IEMEHTA.

JlabopatopHsble onbIThl. 7. KauecTBeHHas peakuys Ha XJIopua-uoH. 8. KauecTBeHHas peakius Ha
cynbar — woH. 9. Pacno3naBanue coneit ammonus. 10. IloaydeHue yriaekuciioro raza m €ro
pacriosHaBanue. 11. KavectBennas peaknuss Ha kapOoHaT-uoH. 12. O3HaKOMJICHHE C
MPUPOJHBIMU cuiMKaTaMu. 13. O3HaKOMIIEHUE C TPOIYKIIMEN CUIMKATHONW IPOMBIIIIEHHOCTH.
IIpakTukym Ne2. CBoiicTBa HEMETAJNIOB U UX coeqUHEHHH (34.)

Pemienne »skcnepumeHTanpHbIX 3amad  no Teme «lloarpynma kuciopomay». Pemienwue
JKCIIEPUMEHTANBHBIX 3a7a4 1o Teme «lloarpymnmna asora u yrieponaay». Iloixyuenue, cooupanue u
pacro3HaBaHUE ra3oB.

Tema 3. Opranuyeckue coequHeHus (4 4.)

[TpuunHBl MHOTOOOpa3Usi OPraHUYECKUX COEIUHEHUN. XUMUYECKOE CTPOCHHE OpraHMYeCKHX
coeHeHu. MoeKynspHbIe U CTPYKTypHbIE (POPMYIIbI OPraHUYECKUX BEILIECTB.

Meran u 3TaH: cTpoeHME MoOJeKyn. ['opeHne MeraHa W 3TaHa. JlermapupoBaHue 3TaHA.
IIpumenenne MeraHa.

[lonsiTue O mnpenenpHbIX OJHOATOMHBIX CHOUPTAX Ha MpUMEpax METaHOJa M 3TaHOJA.
TpéxaToMHBIN CIIUPT — TJIULIEPHH.

OAHOOCHOBHBIE TpeAeNibHbIE KapOOHOBBIE KHCJIOTHI Ha NpPHUMEpPE YKCYCHOM KHUCIOThL. EE
CBOMCTBA U IIPUMEHEHHUE.

[lonssiTue 006 amuHOKHCIOTax. Peakuuu mnonukoHAeHcanuu. benku, #uX cTpoeHue u
OuoJoru4ecKas pob.

[Tonsitue 06 yrmeBomax. ['mrioko3a, e€ cBoiicTBa u 3HadeHue. Kpaxman u memtosnos3a (B
CpaBHEHHUH), UX OMOJIOTHYECKAs POJIb.

JlaGopaTopHble onbITHl. 14. M3roroBienue mojeneil Mojekyn yriaeBogoponos. 15. Cpoiictea
runepuna. 16. Bzaumopeiictue rmoko3sl ¢ ruapokcuaoM Menu (I1) 6e3 HarpeBanus u npu
HarpeBaHuu. 17. BzaumogencTBue kpaxmaia ¢ HoJI0M.

Tema 4. O60011eHMe 3HAHMI 110 XUMHH 32 KyPC OCHOBHOI IIKO0JIBI (3 1)

DU3NYECKUN CMBICI MOPAIKOBOIO HOMEpPAa XUMHUYECKOIO AJIEMEHTA B MEPUOJAUUYECKON CUCTEME
XUMHUecKux 3yeMeHToB J[.M. MenzeneeBa, HOMEpOB NIEpHONa W TPYMIBL. 3aKOHOMEPHOCTU
W3MEHEHUsI CBOMCTB DJJEMEHTOB M MX COCIMHEHMM B Iepuojax M TIpylIax B CBETE
MIPEICTABICHUII O CTPOEHUH aTOMOB OJJIEMEHTOB. THUIBI XMMHUYECKHUX CBA3€M M THIbBI

KPUCTAJUIMYECKUX PEIIETOK. B3auUMOCBSA3b CTPOEHUS U CBOMCTB BEILECTB.



Knaccupukanus XuMUYeCKUX peaknuid M0 pPa3IUYHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyromux U o0Opa3yroIuXcsl BEIIECTB; TETUIOBOM 3G (EKT; MCIONb30BaHUE KaTalu3aTopa;
HarpaBJieHUE; U3MEHEHNE CTETIEHEH OKHUCIICHUSI aTOMOB).

[IpocTeie 1 cnoxHblE BewiecTBa. MeTaulbl U HEMETaulbl. |'€HeThdeckue psabl MeTallla,
HeMeTama u mepexogHoro wmetamia. Okcuabl (OCHOBHBIE, aM(OTEpHbIE U KHUCIOTHBIE),
TUAPOKCHABl (OCHOBaHMs, aM(oOTepHbIE THUAPOKCHABI W KHUCJIOTBI) M COJH: COCTaB,
KIaccupukanuss W O0O0IMMe XMMHYECKHE CBOWCTBA B CBETE TEOPUU DJIEKTPOIUTUUECKOU
JACCOLIMALMN U MPEICTABIEHNUN O MTPOLECCAX OKUCICHUS-BOCCTAHOBJICHHUS.

ITogroroska x UITA u OI'D



KanennapHo-remaTudeckue njiaHupoBaHue

Ne Koauuec | Kon
Ne ypPOKa TBO TPO
Home
ypoka no OcHOBHOe co/lepKaHue M0 TeMaM 4acoB, JbH
P no nopst / OTBOIMM | ble
napar
MOPAAK | AKY B Conep:xxaHnue ypokoB bIX HA pao
paja
y Moy HU3YUYEeHH | OThI
Jae € TeMbI
BBenenue. O01as XapakTepuCcTHKA XUMUYECKHUX 3JIEMEHTOB 17 1
1 1 XapaKTepUCTHKA 3JIEMEHTA METaJljIa 110 €ro 1
nosioxkeHuto B [leproaudeckoii cucreme
xuMudeckux diemenToB .M. Menaeneena
2 2 XapakTepHuCcTHKa 3J1€MEHTa MeTajlla 110 €ro 1 1
nonokeHuto B [leproandeckoit cucreme
xumudeckux anmeMmenToB [.M. MenaeneeBa
3 3 XapaKkTepHCTHKa 3J€EMEHTa HEMETAILIA 110 €T0 1
nonokeHuto B [leprognaeckoit cucteme
xumudeckux anmeMenToB [[.M. MeneneeBa
4 4 XapakTepHucTrKa 3JIeMEHTa HeMeTallja 1Mo ero 1
nosjoxkeHuto B [lepuognyeckoii cucreme
xuMu4eckux anemenToB .. Menneneena
5 5 CBolicTBa OKCHIOB, KUCJIOT, OCHOBAHHH U 1
COJIEH B CBETE TEOPHUU AIEKTPOIUTHYECKOM
JIACCOIUALINH
6 6 CBOMCTBa OKCHOOB, KUCIOT, OCHOBAaHUI 1 1
COJICH C TOYKH 3PCHHSI MPOIIECCOB OKMCIICHUS
1 BOCCTAHOBJICHUS.
7 7 [ToHsiTHE O TEPEXOTHBIX AJIEMEHTAX 1
8 8 AmdoTepHOCTb 1
9 9 Bxoanas koHTpodbHAs paboTa.
10 10 ['eneTH4ecKuit psijI MEPEXoTHOTO JIEMEHTA. 1
11 11 [lepnonnueckuii 3akon u [lepuonnueckas 1

CUCTCMAa XUMHNYCCKHX 3JICMCHTOB I[I/I




MeneneeBa: UCTOpUS OTKPBITHS,

(bopMyIHPOBKH, 3HAUECHHE.

12 12 [lepuonnueckwuii 3akon u [lepuonnueckas 1
CHUCTeMa XUMUYECKHX dyieMeHToB J[.W.
MeHnzeneeBa B CBETE YUCHHUS O CTPOCHUU
aToMa.
13 13 XuMu4eckasi opraHu3aus Ipuposl
14 14 Knaccudukanns XuMHUUecKUx peaxiuii 1
15 15 CKOpOCTh XUMHUYECKUX PEAKIIUI. 1
3aBHUCUMOCTH CKOPOCTH OT Pa3InYHbIX
(bakTOpoB.
16 16 KaranuzaTops! u kaTanms. 1
17 17 O060061eHue 3Hanuit o pazaeny «OO0mas 1
XapaKTePUCTHKA XUMUYECKUX FJIEMEHTOB)
MeTtaniabl 29
18 1 HcTopust 0CBOCHUS METAIIIOB YEJIOBEKOM. 1
19 2 [lonoxenue meramnos B [lepuoguueckoit 1
CHUCTEME XUMHUUYECKHUX demMeHnToB . 1.
Menneneena
20 3 MeTannndeckast KpUCTalIMYecKasi penieTka u 1
METaJUTHIeCKask XUMUIECKas CBA3b.
21 4 OO6mue ¢puznyeckre CBOMCTBa METAIIOB 1
22 5 CnaBbl, X CBOMCTBA U 3HAUCHHE. 1
23 6 Pemenue 3amau Ha Temy «CriiaBbi» 1
24 7 XuMHYECKHE CBOMCTBA METAINIOB, KaK 1
BOCCTaHOBUTEJNEH.
25 8 DNEKTPOXUMHUUYECKHUN Psii HAIPSDKEHNI 1
METaJIJIOB U €r0 UCIOJIb30BaHUE ISt
XapaKTEPUCTUKN XUMHYCCKUX YJICMCHTOB
26 9 Mertasuiel B Ipupoze. 1
27 10 | Cnoco6bl noxy4YeHue MeTaIoB: TUpo-, 1
THJIPO- U DJIEKTPOMETAILTYPTHSL.
28 11 | Koppo3usi METaIlJIOB U ClIOCOOBI OOPHOEI ¢ 1




HEH.

29

12

Pemrenne 3a1a4 Ha W30BITOK OJHOIO U3

pearupyronux BeIecTB.

30

13

Pemrenne 3a1a4 C UCII0JIb30BaHUEM BEIINYHUHBI

«BBIXOJ] IPOTYKTa»

31

14

OO11as XxapaKTepUCTHUKA MIETOYHBIX
MeTauioB. Metasmisl B ipupoje. Oo1me

croco0b! ux nosyuyeHusi. CtpoeHue aToMoB

32

15

[Ilenounble MeTaIBI - TPOCTHIE BEMIECTBA, UX

¢u3znyecKre U XUMUYECKUE CBONCTBA.

33

16

Baxueiimme coeJMHEHNUS 1LEI0YHbIX
METAJUIOB- OKCHU/IbI, THIPOKCUABI U COJIN
(xopubl, KapOOHATHI, HUTPATHI, CYNIb(ATHI U

docdaTel) UX CBOWCTBA U IPUMEHEHUE.

34

17

OO6m1ast XapaKTepUCTUKA SJIEMEHTOB TJIAaBHOU

noarpynmns! |Irpynmnel. CtpoeHue aToMoB.

35

18

[[{esr0uHO3EMENBHBIE METAIIIIBI - IPOCTHIE
BEIICCTBA, UX (1)I/I3I/I'-I€CKI/IG U XUMHNYCCKUEC

CBOMCTBA.

36

19

Baxnelimue coennHeHU
IEJIOYHO3EMEITbHBIX METAJUIOB- OKCH/IBI,
THJIPOKCHUJIBI M CONH (XJTOPUIBI, KapOOHATHI,
HUTPATHI, cynbdatel u pocdaTer) ux
CBOICTBA M MPUMCHECHHE B HAPOTHOM

XO3SIUCTBE.

37

20

Amomunnii. CTpoeHue aroma, GU3NIecKue U

XUMHYCCKHE CBOMCTBA IIpOCTOro BCUICCTBA

38

21

COC,I[I/IHCHI/IH AJIFOMHUHUA-OKCHUA U TUAPOKCHUI.

39

22

AMOOTEpHOCTb ATIOMHUHUS U €TI0

COEIMHEHNH.

40

23

Baxuneimue conu amomunus. [Ipumenenne

aJIIOMUHHS U €T0 COCIUHEHU.

41

24

Pemenne pacyeTHsIX 3a1a4.




42 25 | XKenezo. Ctpoenne aToma, (pU3HUECKUC U
XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
43 26 | Fenermueckue psiasr Fe” u Fe’'.
KauecTBeHHBIE peakuy Ha Fe? u Fe**,
44 27 Baxneimue conu xeae3a. 3HaUCHHE Kele3a,
€ro COEAMHEHUH U CIUIABOB B IPUPOJAE U
HapOJHOM XO3SIUCTBE.
45 28 | [loBTopeHue u 0000IICHNE 3HAHUI IO TEME
«Metamibpy. [IoATOTOBKA K KOHTPOJIBHOM
pabote
46 29 | Konmponsnas paboma no meme
«Memannot»
MpakTukym Nel «CBoiicTBa METAJLIOB M X COeTMHEHHIT»
47 1 «OcCylIecTBICHUE HEMOUYKU XUMHUECKUX
MPEBPAILIECHUN METAIIIIOB)
48 2 «IlonyueHue u CBOMCTBA COEUHEHUN
METAJIOB)
49 3 «Pelienne sKkCepUMEHTANIBHBIX 3aJ1a4 Ha
pacro3HaBaHKUE | MOJYYCHUE BEIIECTBY
Hemerasuibl 43
50 1 OO6mrast XxapaKTepUCTHKa HEMETAIIOB 1
51 2 [Tonoxenue Hemeramios B [lepuoanueckoit 1
CHCTEME.
52 3 [TpocThie BeliecTBa - HEMETAILIBI 1
53 4 CocTaB Bo31yXxa
54 5 Pemenne pacyeTHbIX 3a71a4. 1
95 6 Bomopon. 1
56 7 Bona. CtpoeHue MoJIeKysIbl BOJIBI. 1
57 8 du3nyeckue CBOMCTBA BOEI. 1
58 9 Boja B kM3HM UeIOBEKa. 1
59 10 | OOmas xapakTepuCcTHKA raJOreHOB. 1
60 11 XHUMHUYEeCKHe CBOMCTBA TaJJOreHOB. 1
61 12 CoenuHeHNs TaJIOreHOB. 1
62 13 | buonoruueckast poJib TAJIOT€HOB U UX 1




COEIUHEHUN.

63 14 Kucnopo. 1
64 15 | KpyroBopot kuciaopozaa B mpupoze. 1
dusnonornyeckas pojb KUCIOPOAA.

65 16 | Obmas xapakTepucTUKa Cephl. 1
66 17 | Xumudeckue CBOMCTBA CEPHI. 1
67 18 | CepoBomopon u cynbhuabl. 1
68 19 | Okcumsl cepsl. 1
69 20 CepHucras KUCJI0TA. 1
70 21 | TunuuHbIe CBOMCTBA CEPHON KUCIIOTHI. 1
71 22 | OKHCIUTEIIBHO-BOCCTAHOBUTEIHHBIC 1

CBOMCTBA CEPHOM KUCIIOTBHI.
72 23 | Ilpou3BOACTBO cCepHOM KUCIOTHI. Pernrenne 1
3aad.
73 24 Azor: monoxenue B [1C, ctpoenune atoma, 1
¢du3nvecKkre 1 XUMHIECKUE CBOICTBA.
74 25 | Aszot B ipupoze. 1
75 26 | AMMUax. 1
76 27 | Conu aMMOHHUSI. 1
77 28 Oxcuael a3ora. 1
78 29 | A30THas KUCIOTA. 1
79 30 | OcoOble cBOMCTBA a30THOM KHCIIOTHI. 1
80 31 Conu a30THOM KHUCTIOTHI. 1
81 32 | Pemenue 3amau. 1
82 33 | ®ocdhop. 1
83 34 | Coenunenus docdopa. 1
84 35 | ®ocdopubie ynoOpeHUs. 1
85 36 Yraepon. 1
86 37 Oxcups yriepona (I1) u (V) ux cBoiictBa u 1
NPUMEHEHHE.
87 38 | YronpHas KUCIIOTa U €€ COJIH. 1
88 39 | Kpemuuii. 1
89 40 CoenvHeHUs KPEMHHUS 1
90 41 | Cunukartsl. CWIIMKaTHAs IPOMBIIIJIEHHOCTb. 1




91 42 | TloBrOopenue u 00OOIICHHE IO TEME 1
«HemeTtamibs».
[ToaroroBka K KOHTPOJIBHOK paboTe
92 43 | Konmponsnas paooma Ne3 no meme 1
«Hememannwiy.
IMpakTukym no teme «HemeTramnbn» 3
93 Pemenne skcniepuMeHTAIBHBIX 33124 110 TEME 1
«Toarpynmna Kuciaopoaa»
94 Pemenne skcniepuMeHTAIBHBIX 3314 110 TEME 1
«[Toarpyniiel a30Ta U yriiepoaa.
95 [Tonydenue, cobupanue 1 paco3HaBaHUE 1
ra3os.
OCHOBBI OPraHN4YeCKOM XUMHUH 4
96 1 Teopust CTpOCHUST OPTaHUIECKUX 1
COCIUHEHUN. YTIEBOAOPOIBI.
97 2 VYTI1€BOIOPO/IBI. 1
98 3 Kucnoponcoaepkamime coeIMHEHUSI: CIIUPTHI 1
1 KapOOHOBBIC KHCIIOTHI.
99 4 INonstue 00 aMuHOKHUCIOTAX. benkax. 1
YriaeBoaax.
99 HUTOI'O: 99
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