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Pabouas nporpamMma no XuMHM AJig 00ydaromuxcs 9 kjiacca cocTaBjieHa Ha OCHOBE
TpebGoBanuii k pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbLHOM MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBaHus, IpeicTaBleHHbIX B DenepaibHOM rocyJapCTBEHHOM
o0pa3oBaTensHOM CTaHAAPTE OCHOBHOTO OOIIETO 00pa30BaHus, C y4ETOM
pacnpeesIEHHBIX TI0 KJIaccaM MPOBEPSIEMbIX TpeOOBaHU K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOIN MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus U
AJIEMEHTOB COJIEPKaHUs, IPEACTABICHHBIX B Y HUBEPCAIBHOM KOJU(DUKATOPE IO
XUMUH, a TaKkKe Ha ocHOBE [IpumepHOl mporpaMmbl BOCIIUTAHUS 00YUaIOIIUXCS TIPU
MOJIy4eHHH OCHOBHOTO 0011ero oopazosanus u ¢ yuétoM KoHuenuuu npenoaaBaHus
y4eOHOTO IpeaMeTa « XMMHUs» B 00pa3oBaTesibHbIX opranu3aiusax Poccuiickoit
®denepanuu, peali3yoIKX OCHOBHbIE 00111€00pa3oBaTebHbIC TPOTrPamMMBbI (YTB.
Pemenunem Komnerun Munnpocsemenus: Poccuu, mpotokosn ot 03.12.2019 N TIK-4BH).

HJIaHl/IpyeMble PeE3YIbTATHI OCBOCHUS yqeﬁﬂoro nmpeamera.

JUIHOCTHBIC PE3yJabTaTbI:
* B IICHHOCTHO-OPUEHTAIIMOHHOU c(hepe - 4YyBCTBO TOPJIOCTH 32 POCCUNCKYIO XUMUYECKYIO HAyKYy,
rYMaHU3M, OTHOIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;
* B TPYIOBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY AalibHEHIIIeH 00pa3oBaTeIbHOM
TPaeKTOpUH;
* B IIO3HaBaTeJIbHOU (KOTHUTUBHOM, HHTEIUIEKTYalIbHOI) chepe -MOTHBAIUS YUCHHSI, yMEHHE
YIPAaBIISATh CBOEH 1103HABATEIbHON AESTEIbHOCTBIO.

MeTanpeameTHble pe3yJbTaThl:

* BIIJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESTEIHLHOCTH:
HaOJII0IeHIE, U3MEPEHHE, FIKCIIEPUMEHT, y4eOHOE UCCIIEJOBAHNUE; IPUMEHEHHE
OCHOBHBIX METOJIOB MTO3HAHUS (CUCTEMHO-UH(GOPMAIIMOHHBIN aHaJIN3,
MOJICJTUPOBAHUE) JIJISl U3YUCHUS PA3IMUHBIX CTOPOH OKPY KaroIen
JIEUCTBUTEILHOCTH;

*  HUCIOJb30BaHNE YHUBEPCAIBHBIX CIOCOOOB ACSITEILHOCTH IO PEIICHUIO
po0JieM U OCHOBHBIX MHTEJUIEKTYaIbHBIX OTIEPAIlNii: UCIIOIb30BAHNE
OCHOBHBIX MHTEIUICKTYaJIbHBIX OTMEPAIIHA:
dbopmyIMpoBaHUE TUNOTE3, aHAIU3 U CUHTE3, CpaBHEHUE, 0000I1IeHHE,
CUCTEMATHU3AIINs, BBISIBIICHUE TPUYMHHO-CIIEICTBEHHBIX CBSA3EH, MOUCK aHAJIOTOB;

« yMEHHUE TeHepUPOBaTh UJCH U OMPENIETSATh CPEICTBA, HEOOXOANUMBIE TSI KX

peanu3aiuu;

« yYMEHHE OTPEACNATh LN U 3a7a9 AeSITeTbHOCTH, BRIOUPATh CPEICTBA
peanu3alyy eI HIPUMEHSITh UX Ha TTPaKTHKE,

+  WCHOJB30BaHUE PA3TUYHBIX UCTOUYHUKOB JJIS TIOJTYUYEHHUS] XUMUIECKON

uH(popmanuu.

IIpeaMeTHBIMM Pe3yJIbLTATAMM OCBOCHHUSI BHITYCKHHUKAMUA OCHOBHOM IITKOJIBI

MIPOTPAMMBI TIOXUMHUHU SIBJISTFOTCS:

B noznasamenvrou cghepe:

 JIaBaTh OMpPEICIICHUS N3YUYEHHBIX MOHSATUI: BEIECTBO (XUMUUECKHM DJIEMEHT,
aToOM, MOH, MOJIEKYJIa, KPUCTAJUTMUECKAask PEIIeTKa, BEIIECTBO, MPOCTHIE U
CJIO’KHBIE BEIIECTBA, XUMHUYECKast (hOpMyIia, OTHOCUTENbHAS aTOMHAs Macca,
OTHOCHTEIIbHASI MOJIEKYJISIpHAsI Macca, BAICHTHOCTh, OKCHIBI, KHCITOTHI,
OCHOBaHWUS, COJIH, aM(OTEPHOCTh, HHANKATOP, IIEPUOTNICCKUI 3aKOH,
NepuoANYEecKas CUCTEMa, MePUOoANIecKas Ta0IUIa, H30TOIBI, XUMHYECKast
CBSI3b, AIEKTPOOTPHUIIATETILHOCTD, CTETICHb OKUCIICHHUS, DJIEKTPOIIUT);



XUMHUYICCKAA PCAKIMA (XI/IMI/I‘-IGCKOG YPaBHCHHC, TCHCTUYICCKAs CBA3b,
OKHNCJICHHUC, BOCCTAHOBJICHHUC, SJICKTPOJIIMTUICCKAA JUCCOoONUALUs, CKOPOCTb

XUMHUYECKOUN peaKiini);
« (opmymupoBaTs nepuognueckuii 3akon JI.11.MenneneeBa u pacKpsIBaTh €To0
CMBICIT,

*  OIHKCHIBATh AEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEICHHBIC
AKCIEPUMEHTHI, UCIIOJIb3Y S JISl 3TOT0 €CTECTBEHHBIN (PYCCKUM, POAHOM) SI3bIK
U A3BIK XUMUH;

* ONUCBHIBATh U PA3JIMYATh U3YUYEHHBIE KJIIACCHI HEOPTAHUYECKUX
COEIMHEHUH, MPOCTHIE N CII0KHBIE BEIIECTBA, XUMUYECKUE PEAKIINH;

+  KJIaCCH(PUITUPOBATH U3yUYCHHBIEC OOHEKTHI U SBJICHHUSI,

+ HaOJIOJaTh AEMOHCTPUPYEMBIE U CAMOCTOATEILHO MPOBOAUMBIE OMBITHI,
XUMHUYECKUE PEaKIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

* JIeJaTh BBIBOJIBI M YMO3AKJIIOUEHUS U3 HAOIIOACHUH, N3yUEeHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEM, MPOTrHO3UPOBATH CBOMCTBA HEU3YUEHHBIX
BEILIECTB M0 aHAJIOTMU COCBOMCTBAMH U3yYECHHBIX;

*  CTPYKTYypUPOBATh U3YUCHHBIA MaTEpHAI U XUMHUYECKYI0 HHGOPMAIIHIO,
MOJYYEHHYIO U3 IPYTUXHUCTOYHUKOB;

*  MOJEIUPOBATH CTPOECHUE ATOMOB 3JIEMEHTOB MEPBOTO - TPETHETO
MEPHUOJIOB, CTPOCHUETTPOCTEUIIINX MOJICKYI.

B yennocmno-opuenmayuonnoii cghepe:

*  AQHAJIIU3UPOBATH U OLICHUBATH MTOCIEACTBUS JJIs1 OKPYIKAIOLIECH CPEIbI
OBITOBOI M MPOU3BOJICTBEHHOM JCSITEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKO BEIIECTB;

+  Pa3bACHATH Ha IpUMepax (IPHBOJUTH MIPUMEPHI, IOITBEPKTAFOIIIHC)
MaTePHUATBLHOE SAMHCTBOM B3aMMOCBSI3b KOMIIOHEHTOB JKUBOH M HE)KUBOM
MIPUPOJIBI M YEIIOBEKA KaK BaKHYIO YacTh 9TOTO SIUHCTBA,

« CTPOHUTH CBOE MOBEJICHUE B COOTBETCTBHUH C MPUHITUIIAMHU OEPEIKHOTO OTHOIIICHUS K

IPHUpPOJIC.

B mpyoosoti cihepe:

 IJJAHUPOBATh U IMIPOBOJUTH XMMHYECCKUH SKCIICPUMCHT;

HCIIOJbh30BaTh BEIIECTBA B COOTBETCTBUU C MX IIPEIHA3HAYCHHEM H CBOWCTBAMH,
ONKMCAaHHBIMH BUHCTPYKIUSAX IO IPUMEHEHUIO.

B cgepe bezonacnocmu scusnedesmenvrocmu.

+  OKa3bIBaTh IIEPBYIO MIOMOIIb IIPU OTPABIICHUSX, OJKOTaX U IPYTUX TpaBMax,
CBSI3aHHBIX CBEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.

Conep:xxkanue y4eOHOI0 nmpeamera.

8 KJ1acc.
(3 yaca B Henexdr0, Beero - 99 yacon)
BBenenue. O0masi XapakTepUuCTHKA XUMHUYECKHX 3JIEMEHTOB U XMMUYECKUX peakuuii
Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diementos /1. U.
MenpesieeBa

XapakTepuCTHUKA 3JIEMEHTA 110 €ro MOJ0KEeHUI0 B [leproanyueckoil cucTeMe XUMHYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. CBOHCTBa OKCHAOB, KHUCJIOT, OCHOBAaHMM M COJIeH B CBET€ TEOpPUU
BJIEKTPOTUTUYECKON JUCCOIUALINN U OKUCIICHUS-BOCCTAHOBJICHUA.



[ToHaTHE O MEpeXOAHBIX 3eMEeHTaX. AMPOTEPHOCTh. ['eHETUYECKHI s/ IEPEXOTHOTO AIIEMEHTA.
[Tepuonnueckuii 3akoH u Ileprnonndeckas cucrtemMa xumudeckux sneMeHtoB . M. Menneneena.
XuMu4ecKass OpraHu3alus XKUBOM U HEKMBOM IPUPOABbl. XUMUYECKUM COCTaB sApa, MAaHTUU U
36MHOM KOpbl. XMMHYECKUE DJIEMEHTBI B KJIETKAX KUBBIX OPraHM3MOB. MaKkpo- 1 MUKPO3JIEMEHTBHI.
O06o0muieHne cBeICHUNH O XMMHUYECKHX peaknuax. Kimaccupukaius XUMHYECKUX Peakluil 1Mo
pa3IUYHBIM NIPU3HAKAM: «UUCIIO U COCTAB PEArHpyrOIIUX U 00pa3yroIuXcs BEIIECTB, «TEIIOBON
3pdeKT», «HAmpaBICHHUE», «HU3MECHEHUE CTENEHEH OKHCICHHS DIEMEHTOB, O00pa3yIOLINX
pearupyrolue BeImecTBa», «(}aza», «UCIoIb30BaHNe KaTaiau3aropay. [londarue o ckopoctu
XUMUYECKON peakiuu. PakTopsl, BIMAIOIME HA CKOPOCTh XUMUYECKUX peakuui. Katanusaropsl u
karanu3. MTHru6uropel. AHTHOKCHIAHTHI.

Jemoucrpanun. Pazmmunsie opmer Tabmust . MI.MenaeneeBa. Moaenu aToMOB 31€MEHTOB | —-
ro NnepuosoB. Mozenb CTPOECHUs 3€MHOro Iuapa (IonepeuHsld pas3pes). 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON PEAKIUU OT MPUPOAbl PEArupyOLUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuuu OT KOHLCHTPALUU PEArupyoIuX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU peaKkLuu
OT TUJIOIIAIU COTPUKOCHOBEHUS PEArupyroInX BeIECTB («KUISALIUHN CII0i1»). 3aBUCUMOCTh CKOPOCTH
XMMHMYECKON PEakUuu OT TEMIIEpaTyphbl pPearupyroluX BEIIeCTB. ['OMOT€HHBI M I'E€TEpOTrEHHBIN
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrHOupoBaHue.

JlabopaTopuble onbIThl 1. [Tonydyenue rugpokcuaa MUHKA U UCCIIEIOBAHUE €r0 CBOMCTB. 2.
MogenupoBanne nocTtpoeHus llepuonanyeckod  CHUCTEMBI  XUMHUYECKUX  3JIEeMEHTOB  /JI.
N.MenneneeBa. 3. 3amerenue xene3oM Mean B pactBope cynbhara meau (I1). 4. 3aBucumocTtsb
CKOPOCTH XMMHYECKON PEAKLIUH OT IPUPOJIBI pEArupyroLInx BEILIECTB HA IIpUMEpPE
B3aMMOJICHCTBUS KHUCIOT C METaUlaMU. 5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
KOHIICHTPAllUH PEarupyrolux BEIIECTB HA IPUMEPE B3aUMOJCHCTBHS IMHKA C COJISTHOM KUCIOTON
Pa3IMYHON KOHIIEHTpAIMH. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK OT IUIOIIA U
COIIPUKOCHOBEHUS pearupyronyx BemecTB. /. MoaeInpoBaHUe «KHUIISILIETO CI0s». 8. 3aBUCUMOCTD
CKOPOCTH XHMMHYECKOH peakuuu OT TeMIlepaTypbl pEarupyrolux BelIeCTB Ha IpUMepe
B3aumozeictust okcuaa menu (1) ¢ pacTtBopoM cepHOI KMCIOTBHI pa3iM4YHON Temrepartypbl. 9.
Pa3znoxxeHue nepokcuaa BoJOpoIa ¢ moMolnsio okcuaa maprania (1V) u karamassr. 10.
OO0Hapy’keHue KaTanas3bl B HEKOTOPBIX IMUILEBbIX NpoaykTax. 11. MHrubupoBanue B3anMoaencTBus
KHUCJIOT C METaJJIaMU YPOTPOIUHOM.

Tema 1. MeTannbl

[Tonoxenne meramnos B llepuognyeckon cucreMe xmMmuueckux sieMeHToB J[. M. Menneneesa.
Mertannuueckass KpHCTaJUIMUeCKas pelieTka W MeTaliMdeckas XuMHuuyeckas cBsi3b. OOmue
¢usnveckue cBoiicTBa MerauioB. CIUlaBel, WX CBOMCTBA M 3HaYeHUE. XUMHUYECKHE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, & TAK)KE B CBETE MX IOJOXKEHHUS B JJIEKTPOXMMHUYECKOM DIy
HaIIpsKEHUN METaJUIOB.

Koppo3us metamnoB u crnocoOsl 60pp0Obl ¢ Heil. Meramisl B mpupoae. OOmme crnocodbl uX
MOy YEHUSI.

OO01mas XxapaKTepuCTHKA HIeJOYHBIX MeTaJ10B. MeTtaisl B mpupoje. O6mue crnocodb! ux
noyuyeHus. Ctpoenue atomoB. [1{enounbie MeTamibl — MpOCThIe BellecTBa. Bakuelme
COEJMHEHUS MIEJTOYHBIX METAIJIOB —OKCHABI, TUAPOKCHIBI M COJNU (XJIOPHJIBI, KapOOHATHI,
CyJb(aThl, HUTPAThI), UX CBOICTBA U IPUMEHEHNE B HAPOAHOM X03siicTBe. KanuitHbie y1oOpeHus.
OO0mas xapakTepuCTHKA 3J1eMeHTOB IJ1aBHoM noarpynns! |l rpynnsl. Ctpoenue aToMoB.
[IlenoyHO3eMeNbHBIE ~ METAUIBl  —  IPOCTBIE  BEIIeCTBA.  BaXHeWmMe  COeQUHEHUs
IETOYHO3EMENbHBIX METANIOB — OKCHJIBI, THIPOKCH/IBI U CONU (XJIOPHbI, KApOOHATHI, HUTPATHI,
cynbdatsl, hochartel), X CBONCTBA U TPUMEHEHNE B HAPOTHOM XO3SHCTBE.

Amomunmii. CtpoeHue aToma, (QHU3UYECKHE U XHUMHUYECKHE CBOWCTBA MPOCTOTO BEILECTBA.
CoenvHEHUs aMOMUHUS — OKCHUJl M THJIPOKCHI, WX amMOoTepHbI Xapaktep. Baxueiimue conu
amoMuHMs. [IppuMeHeHne altOMUHUS U €10 COETUHEHUI.

Kenezo. CtpoeHue aroma, pu3nyecKue U XUMHUECKHUE CBOMCTBA ITPOCTOro BemiecTsa. ['eHeTnueckue
psanel Fe2+ u Fe3+. Baxneiimue conu xene3a. 3HaUeHUE )Kelle3a U €r0 COSAMHEHUN 11 TPUPOIBI U
HapOJIHOTO XO35MCTBA.

Jemoncrpanuu. OOpa3ubl LIETOYHBIX M IIETOYHO3EMENbHbIX MeTamioB. OOpaslbl CIUIaBOB.
BzaumopeiicTBue HaTpus, JUTHS M KalblMs C BOAOM. B3ammMojelicTBHE HATpWsi U MarHusi C



KkucioposioM. Bzaumonelicteue MeramioB ¢ HemeTtawiaMmu. [lonydyenune runpoxcuaos xenesa (I1) u
(.

JlaGopatopHsble onbIThl 12. B3aumoneiicTBue pacTBOpPOB KHUCIOT M coileld ¢ MeTayutamu. 13.
O3nakomiieHuE ¢ pyaamu xeinesa. 14. OkpalvBaHue MUIAMEHU COJIAMH IIEJIOYHBIX METaIoB. 15.
B3aumoneiictBue kanpius ¢ Bofou. 16. IlomydeHune rugpoxcuja Kajablidsg M MCCIEAOBAHUE €rO
cBoiicTB. 17. IToryyeHue ruipoKCHIa AIFOMUHUS M UCCIIEIOBaHKE ero CBOUCTB. 18. BaumoneiicTBue
xene3a ¢ coisiHoi kuciotoit. 19. Iomyuenue ruapokcunos sxeneza (1) u (II) u uzyuenue ux
CBOMCTB.

Tema 2. lIpaktuxkym 1. CBolicTBa MeTaJJIOB M MX COeIMHEHMIt

1. OcyuiecTBieHue MENOYKU XMMUUYECKUX MpeBpaiieHuid. 2. [lonyyenue u cBoiicTBa COCIMHEHUMN
MeTayyIoB. 3. PellleHue sKCIepuMEHTANBHBIX 3a/1ad HA paclo3HaBaHUE U IOJIyYEHHUE COSAMHEHUN
MeTaiioB. [Ipu 1ByxuacoBOM IIaHUPOBAHUH MTPOBOJUTCS TOJIBKO MTpakTUUeckas pabota 3.

Tema 3. HemeTasinl

OOmiass xapakTepuCTHKa HEMETaUIoB: MoyiokeHue B Ilepuoamueckoil cucreMe XUMHYECKHX
aneMmeHToB /1. U.Meneneena,

0COOCHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTPULIATENLHOCTH (D) Kak Mepa «HEMETANTMYHOCTH, PSLT
30. Kpucramimyeckoe CTpO€HUE HEMETAJIOB — IPOCTHIX BewlecTB. Auorponusd. dusnueckue
CBOMCTBA HeMETaUI0B. OTHOCUTEIBHOCTh MOHITHI «METAIUD» U «HEMETAILID).

Bonopoa. Ilomoxenune Bomopoaa B Ilepuomnueckod cuctemMe xXuMuueckux ssemeHToB [ WM.
MenpeneeBa. CTpoeHre aTromMa U MOJeKyJbl. PU3NUecKue 1 XUMUYECKHE CBOMCTBA BOJOPOJA, €T0
[I0JIy4E€HUE U IPUMEHEHHE.

Bopa. Crpoenue Mmonekyinsl. Bomoponnas xumudeckas cBsaA3b. (DU3MUYECKHE CBOWCTBA BOJBIL.
AHoManuu cBOMCTB Bojibl. I uapoduiabHble u ruipodoOHble BemecTBa. XMMHUUYECKHE CBOMCTBABOIBI.
KpyroBopot Boxsl B mpupone. Bogoouunctka. Aspanust Bonbsl. beitoBeie (punbTpel. MuHepanbHbIe
BOZBL. JlucTriImMpoBaHHas BOJa, €€ MOJIy4EHHUE U IIPUMEHEHUE.

O0masa xapakrepucTHka rajnoreHoB. CrtpoeHue aromoB. IIpocTeie BemiecTBa U OCHOBHBIE
COEJMHEHUs TaJOreHoB, MX cBoicTBa. Kparkue cBemeHuss o xiope, Opome, ¢Tope u HOAE.
[IpuMeHeHne raJloreHoB U MX COEAMHEHUHN B HAPOJHOM XO3SMCTBE.

Cepa. Ctpoenue aroma, aJulIOTpOIHUs, CBOMCTBA U IPUMEHEHHE poMOndecKoil cepbl. OKCHUIIBI cepbl
(IV) u (VI), ux nonyyenue, cBoiicTBa u npumeHeHue. CepHasi KMCJIOTa U €€ COJIU, UX MIPUMEHEHHUE B
HapoJgHOM Xo3siicTBe. [Ipon3BOACTBO CEpHON KUCIIOTHI.

A3ot. CTpoeHue aroma U MOJIEKYJIbl, CBOMCTBA TPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHE, CBOMCTRA,
nosiydeHue u npuMmenenue. Conu aMMoHMS, X cBoicTBa u npuMeHeHue. Okcunbl azorta (II) u (IV).
A30THas KUCIIOTa, €e CBOMCTBA U puMeHeHue. Hutparsl 1 HUTpUTHL, npoliaemMa ux conep kKaHus B
CeNIbCKOXO035ICTBEHHON MPOTYyKIIMH. A30THBIE yI00pEHUS.

®ocdop. CtpoeHue aroma, aJIOTPOIHUS, CBOMCTBA Oe0ro U KpacHoro gocdopa, ux NpUMEHEHUE.
OcHoBHble coeauHenus: okcu dochopa (V) n oprodocdopnas kucnora, pocharsl. DochopHble
ya00peHusl.

¥Yraepoa. CtpoeHue aroma, alloTpoIus, CBOWCTBA MOUPHUKALMA, TpruMeHeHre. OKCHIIBI yriepoia
(IT) u (IV), ux cBoiictBa u npuMeHeHne. KapOoHaThl: KalbLUT, CO/1A, TIOTAIl, UX 3HAYEHUEB IPUPOJIE
U )KM3HU YEJIOBEKa.

Kpemunii. CtpoeHne atoma, KpUCTaNIMYECKUN KPEMHHI, ero cBoiicTBa W npumeHeHue. OKcHn
kpemuusi (IV), ero mpuponseie pasHoBuAHOCTH. CHITMKAThl. 3HAYCHUE COCAMHCHUI KPEMHHUS B
YKUBOM M HEXXUBOU npupoe. [IoHsATHEe 0 CHIIMKATHOW MPOMBIIIJIEHHOCTH.

Jemoncrpanuu. OOpa3npl rajJlorTeHOB — TMPOCTBIX BeleCTB. B3ammojeicTBue rajloreHoB C
HaTpUeM, C alloMUHHEM. BrITecHeHHMe XJjopoMm Opoma WM HOAA U3 PACTBOPOB MX COJEH.
B3aumoneiictBue cepsl € METalUIaMHM, BOJOPOAOM M KHCIOpoJoM. BsaumopeiictBue
KOHIEHTPHUPOBAHHOMN a30THON KHUCIIOTHI ¢ Mebto. [lormnomienre yriemM pacTBOPEHHBIX BELIECTB WU
ra3oB. BoccranoBnenue meau u3 ee okcuaa yriiem. O0pasisl IpUPOAHBIX COSIMHEHUH XJI0pa, CepHl,
dbocdopa, yriepoma, kpemHus. OOpas3ibl BaXXHEHUITUX MJIs HAPOJHOTO XO3MMCTBA CyJb(]aTos,
HUTPATOB, KapOOHATOB, PochaToB. OOpa3Ibl CTEKIIA, KEpAMHUKH, [IEMEHTA.

JladopaTopubie onbiThbl. 20. IlomyueHwe u pacmo3HaBanme Bojpopoda. 21. HcciemoBanue
IIOBEPXHOCTHOTO HATsOKEHMs BOAbL. 22. PacTBOpeHHEe epMaHraHara Kajlus WIM MEJHOIO Kynopoca
B Boze. 23. I'maparaims obOe3BokeHHOro cynbdarta memau (I1). 24. M3roToBiieHHE THIICOBOTO



ornedatka. 25. O3HaKOMIIEHHE C KOJUIEKIIUEeH OBITOBBIX (pUiIbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHEpadbHON Boabl. 27. KadectBeHHass peaknuss Ha ranoreHuA-woHbl. 28. I[lomydenue wu
pacriozHaBanue kucinopona. 29. T'openume cepsl Ha Bo3ayxe u B kuciopozae. 30. CaoiicTBa
paz0OaBiieHHON cepHOU KuCIOThL. 31. M3ydenwe cBoicTB amMmmuaka. 32. Pacmo3nHaBanme coseit
ammonus. 33. CpoiictBa  pa30aBneHHOM  a30THOM  kucnoTel. 34,  BzaumoneiicTBue
KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ Menbto. 35. ['openue hocdopa Ha BO3yxXe U B KUCIOPO/IE.
36. Pacnio3naBanue docdaron. 37. ['openue yris B kuciopoze. 38. [lomyueHue yroabsHOW KUCTOTHI
u wuszydeHue ee cBouctB. 39. Ilepexonm kapOonatoB B ruapokapOonatsl. 40. PasnoxeHue
runpokapOonara Hatpus. 41. [lonyyeHne KpeMHEBOM KUCIOThI U U3YYEHHE €€ CBOWCTB.

Tema 4. IlpakTukym 2. CBoiicTBa coeIMHEHU HEMETALJIOB

1. Pemenune »sKcnepuMeHTANIbHBIX 3amad mo Teme «[loxrpymnma ramorenoBy». 2. Pemenue
SKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme «lloarpymma kucinopoaa». 3. Pemienue skcriepuMeHTaTbHBIX
3anay no teme «lloarpynna azora». 4. Pemenue sxcnepuMeHTanbHbIX 3a1a4d 1o teme «lloarpymnmna
yraepoaay. 5. [lonyyenue, coOupanue U pacro3HaBaHue razon. [Ipu qByX4acoBOM MIIaHUPOBAHUU
MIPOBOJIATCS TOJIBKO MpaKTUyeckue padotsl 1, 2 u 5.

Tema 5. O0o0meHue 3HAHMHA 1O XHUMHH 32 KypC OCHOBHOH mmkoJubl. IloaroroBka k
rocyrapcrseHHoi uroropoi arrecrauuu (I'MA)

[Tepuonuueckuii 3akon u Ilepuonuueckas cucrema xumuueckux ’nemeHToB [[. M.Menneneena.
Du3nUeCKuil CMBICI TOPSIKOBOTO HOMEPA JIEMEHTa, HOMEPOB MIEPHO/IA U TPYIIIBI. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB AJIEMEHTOB M MX COCMHEHUH B MEPHOJaxX U rpymnmax B CBeTe MpeACTaBICHUHN O
CTPOEHUU aTOMOB JIEMEHTOB. 3HaueHue [leproauyeckoro 3akoHa.

Buapl XUMHYECKUX CBS3€H M TUITBI KPUCTAIUTMYECKUX PEIICTOK. B3aMMOCBS3b CTPOSHUS U CBOWMCTB
BEIIECTB.

Kiaccudukanms XuMU4eCKUX peakiui Mo pa3IudHbIM TPU3HAKaM (YUCIIO U COCTaB PEarupyronmx u
00pa3yromuXcs BEUIeCTB; HAIMYNE TPaHUIlbl pa3zena (as3; TermnoBoii 3G PeKT; n3MEeHEeHne CTeneHel
OKHCJICHUSI aTOMOB; WHCIIOJb30BaHUE KaTajlu3aTtopa; HampaBiieHue Tmporekanusi). CKopocTh
XUMUYECKUX peakuuid W (aKTOphl, BIUAIONIME Ha Hee. OOpaTUMOCTh XMMHYECKHUX PEAKIUN W
CIIOCOOBI CMEIIEHUSI XHMHUYECKOTO PABHOBECHSI.

[IpocThie 1 criokHBIC BeliecTBa. MeTauibl 1 HeMeTaulbl. [ eHeTHYeCKre psabl MeTalljla, HeMeTasua
U nnepexoaHoro Merauuia. OKCUAbI ¥ THAPOKCU/IbI (OCHOBAHMUSI, KUCIIOThI, aM(QOTEpHbIE TUAPOKCUbI),
comu. Mx cocraB, kiaccupukammss ©u OOIIME XUMHUYECKHE CBOWCTBA B CBETE TEOPHUU
AIEKTPOIUTAYECKON JUCCOIHAIIIH.

[ToBTOpEHNE N3YYEHHOTO (BO3MOXKHOE UCTIONB30BaHUE: TIPOEKTHAS IEATEIHHOCTD - 3 U)

TemaTuyeckoe NIaHMPOBaHUE

n/n Pa3zesibl MporpaMMbl Koa-Bo  |[Koutpouibubie [IpakTHuueckune
9acoB  pahoThI padoThI
1 Brenenne. O0mas xapakTepucTuKa 12 1

XUMUYECKHUX AJIEMEHTOB M XUMHUYECKUX
peakuuii. [lepuonnueckuii 3aK0H 1
[lepnonnueckas cucteMa XMMUYECKUX
hnemenToB JI. 1. MenpaeneeBa

2 MeTtanibl 20 1

3 [Mpaktukym 1. CBOMCTBA METAJUTOB M UX 5 5
COEIMHEHUI

4 Hemetambl 37 1

5 [TpakTukym 2. CBOMCTBa COeTUHEHUI ) 5

HEMCTAJIJIOB




6 OpraHuyeckre COeAMHEHUS 14 1
7 IToBTOpEHNE N3YUYEHHOTO 6
UTOTO 99 4 10

Yuér padoueil NpOrpaMMbl BOCIIMTAHUS B TeMATHYECKOM INJAHUPOBAHUH

Y4uurens, UCHIONB3Ys BOCIUTATEIBHBINA MOTCHIIMAT KaXI0T0 YPOKa U YUUTHIBAsT pabodyio
[IporpaMMy BOCHHUTaHUs, BIIPaBe:

yCTaHaBJIUBATh JOBEPUTEIIbHBIC OTHOLICHUN MEXY YUUTEIIEM U YUCHUKAMU,
CHOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSTHIO YUaIIUMUCS TPeOOBaHUM U MPOCHO yUUTENs,
AKTUBU3ALIMK UX TTO3HABATEILHOMN JCSATEIBHOCTH;

moOY>X/1aTh MIKOJLHUKOB COOJIIO/IaTh HA YPOKE OOIICITPUHSITHIE HOPMBI TIOBEICHUS, TIPaBUIIa
0OIIIeHUs CO CTapIIUMHU (YYUTEIISIMHA) U CBEPCTHUKAMHU (IKOJLHUKAMHU );

MPUBJIEKATh BHUMAHUE IIKOJIbHUKOB K IIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKE
SIBJIGHUH, OPraHU30BbIBATh pabOTy JIeTel ¢ COIMaIbHO 3HAUUMOM HHpOpMaIien —
00CyX1aTh, BRICKAa3bIBATh MHEHHUE;

KCII0JIH30BaTh BOCIIUTATEIbHBIE BO3MOKHOCTH COJIEpKaHUsI yueOHOTO IIpeIMETa yepe3
JEMOHCTPALIMIO ACTSIM IPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO IMOBEICHUSI, MPOSBICHUS
YeNIOBEKOIIOOUS U JOOPOCEPACUHOCTH;

MIPUMEHSTH HA YPOKE HHTEPAKTUBHBIC (OPMBI pabOTHI: HHTEIUIEKTYaIbHbIE UTPHI,
JUJIAKTUYECKUH TeaTp, AMCKYCCHM, pabOThI B apax u JIp.;

OpraHu30BbIBATH H.IC(bCTBO MOTHUBUPOBAHHBIX U S5PYAUPOBAHHBIX YUAIIUXCA HAl UX
HCYCIICBAOIIMMHA OJJHOKJIACCHUKAMM,

HHULOUHUPOBATH U NOAACPKHUBATE UCCICAOBATCIIbCKYIO ACATCIIbHOCTb IIKOJIbHUKOB.
















