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Pabouas nporpamma o XuMuu Juist 8 Kjlacca cocTaBlieHa B COOTBETCTBUU ¢ DeepanbHbIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM 00IIEro 00pa3oBaHMs 1 aBTOPCKOU
IIporpaMMoii o xumuu 8 — 9 Kkinaccel: npuMepHast padoydast nporpamma kK nuauu YMK O. C.
I'abpuensna. [Iporpamma cooTBETCTBYET yUeOHUKY «XHUMHUs. 8 KIacc»: yUeOHUK JUIs
obmeobpaszoBarenbHbIx yuapexaeHuit / O.C. I'abpuensnH, U.I'. Octpoymos, C.A. Crnagkos. - 2-¢
u3a. — M.: IlpocBemnienue, 2021. — 175 c.: mi.
®enepalibHbIN rOCyAapCTBEHHBIM 00pa30BaTENIbHBIN CTaHAAPT IPEIyCMAaTPUBAET U3yUEHUE
Kypca XMMHUH B OCHOBHOI 1IIKOJIE KaK COCTaBHOM yacTu npeaMeTHoH obnacti «EcrecTBeHHO-
Hay4Hble npeameTsl». CornacHo yuebHomy many 'bOY COL c. Crapoe Epmakoso B 8§ — 9
KJIaccax Ha XMMHIO OTBOJUTCS 10 2 yaca B Hezelnto (68 yacoB).

[IpenonaBanue yueOHOTo Kypca «XUMHH» B OCHOBHOM IIIKOJIE OCYIIIECTBIISECTCS B
COOTBETCTBUH C OCHOBHBIMM HOPMATUBHBIMH JJOKYMEHTAMH U HHCTPYKTUBHO METOMUYECKUMHU
MaTepHaJaMu:

1. Konctutynus Poccuiickoit @enepanui.

URL: https://base.garant.ru/10103000/

2. ®epepanbhblii 3ak0H 0T 29 ngexabps 2012 1. Ne 273-03 «O06 oOpa3zoBaHHH B
Poccuiickoit @enepanumn». URL: https://base.garant.ru/77706811/

3. Vka3 [Ipesunenta PO ot 21 utomnst 2020 r. Ne 474 «O HAIMOHAIBHBIX TENSIX PA3BUTHS
Poccuiickoit @enepanuu Ha nepuof 1o 2030 rogax.

URL: http://publication.pravo.gov.ru/Document/View/0001202007210012

4. ITocranoBnenue ['maBHOro rocy1apCTBEHHOTO CaHUTAapHOTO Bpaua Poccuiickoit
Oenepaunu ot 28 stHBaps 2021 roga Ne 2. «O0 yTBepkKA€HUN CAHUTAPHBIX IPABUI U
HopM CanlluH 1.2.3685-21 «'urueHnveckrie HOpMaTUBbI U TPEOOBAaHUS K 00ECIIEUEHHUIO
6e30macHOCTH ¥ (1iu) 6€3BPEAHOCTH IS YelloBeKa (PaKTOPOB Cpeibl OOUTaAHUS».
URL:http://publication.pravo.gov.ru/Document/View/0001202102030022?index=0&ra

ngeSize=1

5. Pacniopsixenue [IpaButensctBa PO ot 29 mas 2015 r. Ne 996-p «O0 yTBepxaeHun
Crparerun pa3zsutus Bocnutanus B PO na nepuoa 10 2025 r.».

URL: http://publication.pravo.gov.ru/Document/View/0001201506020017

6. @enepalibHBII rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT OCHOBHOTO OOIIETO
oOpazoBanus (yTBepkAEH MpukazoM MuHuctepcTBa o6pazoBanus U Hayku PO ot 17
nexadpst 2010 r. Ne 1897).

URL.: https://base.garant.ru/55170507/53f89421bbdaf741eb2d1ecc4ddb4c33/

7. denepanbHblii TOCYJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT CPEAHETO 0OIIEro
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oOpazoBanus (yTBEpKAEH MpUKa3oM MuHucCTepcTBa 00pa3oBanus u Hayku PO ot 17 mas
2012 r. Ne 413).

URL: https://base.garant.ru/70188902/8ef641d3b80ff01d34bel6cedbafc6e0/

8. IIpuka3z Munob6puayku Poccun ot 31.03.2014 Ne 253 (pen. ot 05.07.2017) «O6

YTBEP)KICHUHU (heaepaTbHOrO epedHs yueOHUKOB, PEKOMEHIYEMbIX K NCIIOJIb30BAHUIO
MIPU pean3alii UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX
InporpaMm Ha4aJIbHOI'O O6H.[€FO, OCHOBHOI'O 0611[61"0, CpE€OHETO 0611161"0 O6paBOBaHI/I5[>>.
URL.: https://edu.ru/documents/view/62512/

9. IIpuka3 Munnpocsenienus: Poccuu ot 28.12.2018 Ne 345 (pen. ot 22.11.2019) «O

denepanbHOM NepeyHe Y4eOHUKOB, PEKOMEHTYEMBIX K HCIIOJIb30BAHHIO IPU PeaTi3aIiuu
MUMEIOIINX FOCYIAPCTBEHHYIO aKKPEIUTAIIMI0 00Pa30BaTeNIbHBIX MPOIPAMM HAYaJIbHOTO
00111er0, OCHOBHOT'O OOIIIETO, CPETHEr0 00IIero 00pa30BaHMSM.

URL: https://edu.ru/documents/view/64327/

10. Ilpuka3z MunucrepcrBa npocseiienus Poccuiickoit @enepaunn ot 20.05.2020 Ne254
«O0 yTBepxkaeHuu (eaepaabHOro nepeuHs yueOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO
[IPU pean3aiyuy UMEIOIUX TOCYAaPCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX
MIPOrpaMM HAYAJILHOTO O0IIEro, OCHOBHOTO O0IIEro, CpeHEro 00IIero 0opazoBaHus
OpTaHU3aIsIMH, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO IEATEIBHOCTDY.

URL: https://base.qarant.ru/74634042/

11. IIpuka3z MunuctepctBa npocsemienus Poccuiickoit @enepanuu ot 23.12.2020 Ne 766
«O BHeceHnU U3MeHeHuil B (penepanbHblii nepeyeHb y4eOHUKOB, JOMYIIEHHbBIX K
HCIIOJIB30BAHUIO TIPH PEATU3alMHA UMEIOIINX FOCYJaPCTBEHHYIO aKKPEIUTALINIO
o0pa30BaTeNbHbIX IPOrpaMM HayaabHOIO OOIIETro, OCHOBHOI'O OOIIET0, CPEAHETO
o01ero o0pazoBaHMsl, OCYIECTBISIOUIMMU 00Pa30BaTEIbHYIO AEATEIbHOCTD,3
YTBEPXKACHHBIN Npuka3oM MunucrtepcTBa npocseiienus Poceuiickoit @enepanun ot 20
Mas 2020 1. Ne 254».

URL.: http://publication.pravo.gov.ru/Document/View/0001202103020043

12. IIpuka3z MuHuCTEpCTBa HAYKU U BBICIIEro oopazoBanus Poccuiickoit @eneparui,
MunucrepcTBa npocserienus: Poccuiickoit @eneparyu ot 30.06.2020 Ne 845/369 «O06
yTBepxkaeHun [lopsaka 3aueTa opranu3aiyei, oOCyIecTBISIoNn el 00pa3oBaTeIbHYIO
JeSITeNIbHOCTD, PE3YJbTaTOB OCBOCHUSI 00yJaroIUMHUCS YU€OHBIX MPEIMETOB, KYpCOB,
JUCLUIUIAH (MOJy e ), MPAaKTUKH, TOTIOJIHUTEIbHBIX 00pa30BaTEIbHBIX IPOrPaMM B
JPYTUX OPraHU3aUsgX, OCYIIECTBISIOMNX 00pa30BaTENbHYIO e TeTbHOCTh
(3apeructpuponan 28.08.2020 Ne 59557).

URL.: http://publication.pravo.gov.ru/Document/View/0001202008280058
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13. IIpuka3z MuHuCTEpCTBa HAYKU U BBICIIEro oOpazoBanus Poccuiickoit @eneparui,
MunucrepcTBa npocsemienus: Poccuiickoit @eneparmm ot 05.08.2020 Ne 882/391 «O06
OpraHu3alMK U OCYLIECTBICHUH 00pa30BaTeIbHON JAEATeNbHOCTH IIPU CETEBOM hopme
peanu3anuu 00pa3oBaTeNIbHBIX IporpamMmmy (3apeructpupoBan 10.09.2020 Ne 59764).

URL: http://publication.pravo.gov.ru/Document/View/0001202009110027

14. IIpuka3z MunucrtepctBa npocsemienust PO ot 11.12.2020 Ne 712 «O BHeceHUn
W3MEHEHUN B HEKOTOpHhIE (efiepaibHble TOCYJapCTBEHHbIE 00pa30BaTeIbHbIC CTAHIAPThHI
o0uiero 06pa3oBaHus MO BOIPOCAM BOCIIUTAHUS 00YUaIOIIUXCSI».

URL: http://publication.pravo.gov.ru/Document/View/0001202012280006

15. Ilpuka3s ot 22 mapra 2021 1. Ne 115 «O6 yTBep:k/ieHUN NOPsAKA OPTaHU3aLuU U
OCYILECTBIICHHS 00pa30BaTENIbHOM AESATEILHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHbIM
porpamMmam — o0pa3oBaTeIbHBIM IPOrpaMMaM HayaJlbHOTO OOIIEro, OCHOBHOTO
00I1Iero u cpeTHero o0Iero 00pa3oBaHUs».

URL: http://publication.pravo.gov.ru/Document/View/0001202104200066

16. IlpumepHas ocHOBHas 00pa3zoBaTelibHAs IIPOrpaMMa OCHOBHOTO O0IIEro

obpasosanus. URL.: http://fgosreestr.ru/registry/primernaya-

osnovnayaobrazovatelnayaprogramma-osnovnogo-obshhego-obrazovaniya-3/

17. IlpumepHast oCHOBHasi oOpa3oBaTesbHas IporpaMma CpeIHero 00IIero o0pa3oBaHMsl.

URL: http://fgosreestr.ru/reqistry/primernaya-osnovnaya-obrazovatelnaya-

programmasrednego-obshhego-obrazovaniya/

18. IIpumepHas nporpamma Bocriutanus. OnobpeHa perieHueM QeepaibHOro
y4e0HOMETOAMUECKOTO0 00BEIUHEHNUS IO 00111eMy 00pa30BaHUIO, IPOTOKOI OT 2 utoHs 2020 r.

Ne 2/20). URL: https://fgosreestr.ru/registry/primernaja-programma-vospitanija/

19. Ilucekmo MunucrepcTBa 06pazoBanus U Hayku P® ot 18 aBrycra 2017 r. Ne 09-1672
«O HamnpapiieHUN MeToJMUeCKUX PeKOMEHIaluil 10 YTOUHEHHUIO TIOHATHS U COAEP KaHUS
BHEYPOYHOH NIEATEIFHOCTH B paMKaX pean3aliy OCHOBHBIX 0011e00pa30BaTeIbHBIX
porpamMMm, B TOM YHUCIIE B YACTH MPOSKTHOMN JEATEIIEHOCTH.

URL: https://www.garant.ru/products/ipo/prime/doc/71670346/

20. Konnenuus npenojaBanus yueOHOTo mpeaMeTa «XUMHUs» B 00pa30BaTeNbHBIX
opranmu3anusax Poccuiickon denepanyn, peaan3yronux OCHOBHbBIE

o0meobpaszoBarenbHbIC TpOrpamMMbl (yTBEpKIeHa pemenremM Komternn MunucrepcTra
npocsemnieHust P®, nporokorn ot 3 nexadbps 2019 r. Ne [1K-48H.)

v Xumus. Paboune nporpammel. [Ipeamernas auaust yuebunkos O. C. [abpuensnaa, U. T

OctpoymoBa, C. A. CnagkoBa. 8—9 kiaccel: yaeOHOE mocoOue st
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obmeodpaszoBarenpHbix opranusanuii / O. C. I'abpuensn, C. A. CnankoB — M.:
[Ipocsemienue, 2021.

e 0cCHOBHOTO 00111er0 00pa30BaHUsA, KOTOPbIE pelliaeT NporpaMmmMa Kypca «XumMusi»:
Ognaznenue o0y4JaroUMMUCS CUCTEMON XUMUYECKUX 3HAHUN, YMEHUN U HABBIKOB HEOOXOIMMO B
MTOBCETHEBHOM >KM3HU JIJ1s1 0€3011acHOr0 0OpaIleHus ¢ BEelleCTBaMH, MaTepUaIaMu U
XUMHUYECKUMH MPOLECCaMH. DTO IOMOTAET YCIEITHOMY U3YyYEHUIO CMEKHBIX JUCIUILTUH U
CIIOCOOCTBYET MPOAOKEHHIO 0OYUEHUS B CUCTEME CPEAHEr0 MPOPeCCHOHATIHLHOTO M BBICIIIETO
oOpa3oBanus. HemanoBaxHyro poiib cUCTEMa XUMHUYECKUX 3HAHUH UTPAET B COBPEMEHHOM
OGH.ICCTBG, TaK KaK XUMHUA U XUMHWYCCKHUEC TCXHOJIOTNN (B TOM HHUCIIC 61/10- )51 HaHOTeXHOJIOFI/II/I)
MPEBPAILAIOTCS B PEBOIOIMOHHYIO IIPOU3BOIUTEIBHYIO CHITY..
esan kypca:

. Dopmuposanue y yqamuxcs 1eJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

. Pa3zeumue n03HaBaTEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX
CIOCOOHOCTEH yJalumxcs B Poliecce N3yUYeHUs: XUMHUUECKON HayKU U e€ BKJIa/a B
COBpPEMEHHBII HAyYHO - TEXHUYECKUH Mporpecc; GopMUpOBaHUE BAKHEUIITUX JTOTHYECKUX
oreparii MpIIIEHUs (aHaJIu3, CUHTE3, 0000IIeHNne, KOHKPETHU3allls, CPABHEHHE U JIp.) B
MIPOLIECCE MO3HAHUS CUCTEMbI BaXKHEHIIINX MOHSATHH, 3aKOHOB U TEOPHil O COCTaBe, CTPOCHUH,
CBOMCTBax U IMPUMCHCHUUN XUMHWYCCKUX BCIICCTB.

. Bocnumanue yoexaEHHOCTH B TOM, UTO IPUMEHEHHE MOJIYYEHHBIX 3HAHUN U
YMEHUH 110 XUMHH SBISIETCS 00BEKTHBHON HEOOXOAMMOCTBIO JJIsi 6e301acHO# paboThI ¢
BCIICCTBAMH U MaTCpUalaMHi B 6I>ITy H Ha ITPOU3BOACTBC.

. Ilpoekmuposanue u peanuszayua BbITYCKHUKAMU OCHOBHOW IIKOJIBI JINUHOM
00pa3oBaTeNbHOI TpaeKTOpuu: BbIOOp Mpoduiis 00yueHus B CTapIlIel HIKOJIEe WK
PO ECCHOHAIBHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS.

. Osnadenue Kn1ouegblMu KOMREMEeHYUAMU: Y1€0HO-T103HAaBaTEIbHBIMU,
UH(OPMAIMOHHBIMH, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

JUist TOCTHXKEHUS ATUX 1LIeJIel B Kypce XMMHUH Ha CTYIIEHH OCHOBHOTO 00111ero 00pa3oBaHus
pelaroTes CIeAYIOIINE 3aJa4M:
v GOPMHPYIOTCS 3HAHUS OCHOB XUMUYECKOW HAYKH — OCHOBHBIX (DaKTOB, TIOHATHH,
XUMHUYECKHUX 3aKOHOB U TEOPHI, BBIPAXKEHHBIX TOCPEICTBOM XUMUYECKOTO S3bIKA;
v pa3BUBAIOTCSA YMEHUS HAOIIOIATh U OOBACHAIOT XUMUUECKHUE SBJIEHHS, IPOMCXOIAIINE B
MpHUpO/ie, Ta0OPATOPHBIX YCIOBUSIX, B ObITY M Ha IPOU3BOJICTBE;
v IpuoOpeTaroTCs CreUalbHBIE YMEHHS H HABBIKU M0 6€30MacHOMY 00paIIeHHIO ¢
XMMHYECKUMH BEILLIECTBAMHU, MaTEPUATIaMU U MPOLECCAMMU;
v dopMEpyeTCcs TYMaHHCTHYECKOE OTHOIICHHE K XMMHH KaK MPOU3BOAUTENHHOM CHITe
00111eCTBa, C IOMOIIBI0 KOTOPOH pelIatoTcs riodaibHble TPOoOIeMbl YeIOBEUECTBa;

I[Iporpamma BocniuTanus u npeaMer «XuMHsD)

[Ipuopurernoit 3anaueit Poccuiickoit deaepannu B cepe BOCIUTAHUS AETECH
SIBJISIETCSL Pa3BUTHE BBICOKOHPABCTBEHHOMN JTMYHOCTH, PA3AEISIFONIEN POCCUNCKUE
TPaIULOHHBIE TyXOBHbIE IEHHOCTH, 001aJat0Iel aKTyaJIbHbIMU 3HAaHUSIMU U
YMEHUSIMH, CIOCOOHON peann30BaTh CBOM MOTEHIIUAN B YCIOBUSAX COBPEMEHHOTO
00111eCTBa, TOTOBOI K MUPHOMY CO3HMJaHHIO U 3amuTe Poauner. 15

2 utons 2020 rona pemeHueM (eepaibHOro yueOHO-METOIUNIECKOTO



o0beIuHeHus 1o o01eMy oOpa3oBaHuio Oblia npuHsTa [IpumepHas nporpamma
Bocriutanus (https://fgosreestr.ru/registry/primernaja-programma-vospitanija/ ).
Bcenen 3a 3Tum ObLTH BHECEHBI COOTBETCTBYIOIIME U3MEHEHHS B 3aKOH 00 00pa3oBaHUU
(®enepanbusiii 3akoH OoT 31 uromns 2020 r. N 304-D3 «O BHeCEeHUU U3MEHEHUH B

®denepanpHblil 3akoH "O06 oOpa3zoBanun B Poccuiickoit @enepanuu" mo Bornpocam
BOCHIUTaHMs 00ydaromuxcs»). Taxke n3mMeHeHus OblTn BHECEHBI U B DenepanbHblii
rocy/1apCTBEHHBIN 00pa30BaTeNbHBIN CTAHAAPT OCHOBHOTO 00111ero 00pa3oBaHUs
(https://docs.edu.gov.ru/#activity=26 )

HpaBcTBeHHO-TaTPUOTHYECKOE BOCIIUTAHUE — OOIITMpHAst 001acTh,

00beIUHSIONMAs B ce0e OTPOMHOE KOJIMYECTBO KAYECTB — CTEPKEHb JTMYHOCTHOTO
CTaHOBJICHMS, @ HPABCTBEHHOCTb — OIIPEEIIAIOIIEE CBOMCTBO JIMYHOCTH. HpaBcTBEHHBIE
Hayaja 3aKJaJblBalOTCs B YEJIOBEKE C IETCTBA. DTO BOCIUTAaHUE YYBCTB, KOTOPOE
HaunboJiee MPOJYKTUBHO OCYIIECTBIISIETCS B paHHEM JETCTBE, B ceMbe. [Iponomkenue ero
(bopMHpOBaHKS BO3MOXHO B ILIKOJIE CPEICTBAMH BOCIHMTATENIbHON paboThl. B HacTosee
BpEeMs IATPUOTUYECKOE BOCIIUTAHUE PACCMATPUBAETCS KAK CHHOHUM I'PaKJaHCKOTO
BOCIIMTAHMSI, TaK KaK IPaKJaHCTBEHHOCTh IIOJPAa3yMeBaeT IPUHAIEKHOCTh K CBOEMY
roCy/1apCTBY, ONpeeIeHHBIE ITpaBa U 003aHHOCTH IEpe]] HUM, aTPUOTHUECKUE
yyBcTBa K Poaune. I'paxkaanckoe BOCIMTaHUE BKIIIOYAET ITPABOBOE BOCIIUTAHUE, YTO
MperoaaraeT 3HaHue CBOMX TPaB M 00SI3aHHOCTE U OTBETCTBEHHOCTD 32 X
HecoOuoieHne. B To jke BpeMsi OH MOKET 4yBCTBOBATh OTBETCTBEHHOCTH 32 CyAbOY BCeit
IUTAaHEThl, KOTOPOH YrpO’KalOT BOEHHBIE WM 3KOJIOTMYECKHE KaTacTpo(dbl, U CTAHOBUTHCS
rpaxJaHMHOM MHUpa. I'pa’k1aHCTBEHHOCTb MpenoaraeT GOpMUPOBAHHE Y YYaAIIUXCS
3HaHUH U NpeACTaBICHUH O JOCTHKEHUAX Hallel CTpaHbl B 00J1aCTH HAYKH, TEXHUKH,
KYJIBTYpbl. DTO HalpaBJieHUE BOCIIMUTATEIbHOW PaOOTHI MIKOJIBI IOCTUTAETCS B ITPOLIECcCe
3HAKOMCTBA C KU3HBIO U JACATCIBHOCTHIO BBIIAIOIINXCS OTEYECTBEHHBIX YUCHBIX,
KOHCTPYKTOPOB M JIPYIMX BUJIHBIX JA€ATENEH, YTO HEeN30€KHO MOPOKIAAET YBAXKEHHUE K
cBoell PoayHe — coCTaBHYIO 4acTh NAaTPUOTHU3Ma U HPAaBCTBEHHOCTH. B kauecTBe
MIPUMEPOB Ha YPOKaX XUMHUHU MOKET CIYKUTh 3HAKOMCTBO 00YyJaroII1XCcs C
ouorpadusaMy U JOCTH)KEHUSIMHU TaKUX BEJIMKHUX ydeHbIX, kak J[.1. Mennenees, M.B.
JlomoHOCOB, A.M. byTiiepoB u MHOTUX Ipyrux. BaXHO OTMETUTB Takke, UTO
OOJIBIIMHCTBO U3 HUX OBUIM Pa3HOCTOPOHHUMH JINYHOCTSMU M NIPOCIABUINCH HE TOJIBKO
Ha TOIpHILE XMMHUUECKON HayKu (y aBTOpa nepuoanuyeckoro 3akona J[.1. Menneneesa
TaKKe MHOXECTBO paboT 1o (GH3HKe, Fe0JIOTUH, SKOHOMHUKE, CETbCKOMY X03SHUCTBY U
JIpYruM oTpacisaM 3HaHui, M.B. JIoMOHOCOB — IepBBIi KPYITHBINA POCCUNCKUIN yYEHBIH-
€CTECTBOUCIIBITATEND, €1IE OJNH MIPUMEP «YHUBEpCATbHOro 4yenoeka» — A.Il. bopoauH.
— He TOJIbKO 3aMeyaTeNIbHbII XUMUK-OpTraHuK, HO ¥ MEJIUK, OOIIECTBEHHBIN AESTENb, a
TaK)Xe BEIMKUI KOMIIO3UTOP, ubto ornepy «Kusa3p Urope» 3HaeT Bech Mup).

TpynoBoe BocuTaHue peann3yercs Ipy OpraHu3aliy NPaKTUYeCKUX paboT 1
71a00paTOPHBIX OIBITOB HA YPOKaxX XUMHUH. B X07ie uX BbINONHEHU (B Tape WU B TPYIIIE)
HapsAIy C TPYJAOBBIMU HaBBIKAMU PEANHU3YIOTCSI HABBIKM paOOTHI B KOMaH/IE, a TAKKe
OOIIENPUHATHIE HOPMBI TIOBEICHUS, ITpaBHiIa OOLEHUS CO CBEPCTHUKAMHU, IPUHIUITHI
yueOHOM TUCIUIUIMHBI U camoopranu3anuu. Ha ypokax Heo0XoauMo paccka3biBaTh O
TPyZl€ YUEHBIX-XUMHUKOB B I0Jibl Bennkoi OTedecTBEHHON BOMHBL. Y YEHBIE U XUMUKH-
TEXHOJIOTHU JI0JIKHBI ObIIIM CO3aBaTh HOBBIE CIIOCOOBI TPOM3BOICTBA CAMBIX Pa3HBIX
MaTEpHAJIOB, Yallle BCErO Ha OCHOBE €IE HE OCBOCHHBIX, HETPAAUIIUOHHBIX CBIPHEBBIX
rncTouHNKOB. C caMoro Hayaia BOMHBI TPEOOBAIMCH B3PBIBUATHIC BEIIECTBA OOJIBIION


https://fgosreestr.ru/registry/primernaja-programma-vospitanija/
https://docs.edu.gov.ru/#activity=26

B3PBIBHOM CHJIBI, TOIUIMBO I PEAKTUBHBIX cHapsA10B "Katrom", BHICOKOOKTaHOBBIE
OCH3MHBI, KayuyK, JIETUPYIOIINE MaTEPUaIbI ISl U3TOTOBJICHUS OPOHEBOU CTaIH U
NETKUE CIIIaBbl JUIsl aBUALIMOHHOW TEXHUKH, JIEKAPCTBEHHBIE IIPEenapathl sl TOCIUTAJIEH.
He menee BakHBIMM, YEM B JIOBOCHHBIH NEPUO/JI, OKA3JIUCh 33]1a4M [IPOU3BOJICTBA
CTPOUTENIbHBIX MaTE€PHUAJIOB, BOJOKOH, y1OOpEHUH, KpacUTeIeH, KUCIIOT U IIET0YEH.
Nmena takux yuéHsix, kak A.E. ®epcman, A.E. ApOy3os, H.H. Ceménos, H./I.
3emunckuid, C.1. Boasdxouy, N.JI. Knynsu, M.M. [lyounnn, H.H. MensHUKOB 1
MHOTH€ JJPyrue 30J0ThIMU OyKBaMH BIIMCAaHbl B UICTOPUIO PA3BUTUSI OTEYECTBEHHOMN
xumuH. JIroau yMCTBEHHOIO TpyAa HaXOUIMCh B OJIHOM CTPOIO C COJIJaTaMH U
Tpy>KeHUKamH Tbiia. U, 6eccriopHo, JOCTHKEHHS] XUMUYECKONH HAYKH B T€ TO/IbI
MOCITYKHMJTM OJHUM U3 CYIIECTBEHHBIX (DaKTOPOB, MOBIUSABIINX HA HCXOJ BOWHBL. Bee aTH
MIPUMEPHI TAKXKE CITOCOOCTBYIOT Pa3BUTHIO MATPUOTUYECKOTO BOCITUTAHUS 00yUYAIOIIUXCSL.
Jlist popMHpOBaHUS HALIMOHATIBHOI'O CAMOCO3HAHUS, YyBCTBA IaTPUOTU3MA,

m06BH K 007b1110M U Masiolt PoHe Ha ypokax XMMUU ClIeyeT akTUBHO UCIOJIb30BaTh
peruoHanbHbIi MaTepuain. XuMu4eckas U HeprexuMudeckas IpOMBIIIIICHHOCTb
OTHOCHUTCS K 4uCily 6a30BbIX oTpacieil skoHomuku Camapckoii o6nactu. [1o o6bemy
rOJI0OBOT0 [TPOM3BOJICTBA OHA 3aHUMAET BTOPOE MECTO B OTPACIIEBON CTPYKType
npombliuieHHOCTH o0nactu. [Ipennpusrusmu komiuiekca Boiryckaercst 20%18
POCCHUICKOT0 MPOM3BOJCTBA AMMHAKa U CUHTETHUECKUX KayuykoB, 10% meranona, 5%
CUHTETUYECKUX CMOJI, IIIACTMACC M XUMUYECKUX CBOMCTB 3aIIUTHI PACTCHU.
Hedrexummnueckue npeanpusTis pa3MeIeHbl IPakTHYECKU BO BCEX FOPOAax
Camapckoii obnactu, npexze Bcero B HoBokyliosimescke, YanaeBcke u TonbarTu.
[IpucyTcTBHE TAKOTO MOIIHOIO KOMIUIEKCA, HECOMHEHHO, OKa3bIBAET IIOJIOKUTEIBHOE
BJIMSIHME HA SKOHOMHUYECKOE Pa3BUTHE PETHMOHA U CIIOCOOCTBYET YIIYUIICHHUIO
COLIMAJIbHO-9KOHOMHYECKON cuTyanuu. LlenecooOpa3Ho NpoBOANUTE SKCKYpPCUU Ha
npeanpusaTis Hegrexumuueckoi npomelnieHHOCTH perroHa (ITAO «ToassTTHazoT,
00O «Tonpartukayuyk», C3 «HedTemarm» u ap.), 9T0 TaKKe MOXKET CIIOCOOCTBOBATh
po¢eCCUOHAIIBHONW OPUEHTAIIMH 00YUYaIOIINXCS, CBSI3aHHON ¢ XMMHUYECKOW HAYKOH.
[Ipu u3yyeHnr XUMUH JIEMEHTOB B 9 Kilacce, a TaK)Ke TeMbl «Y TJIEBOJOPOIbI» B

10 xnacce He0OOXOAMMO paccKa3blBaTh O MOJE3HBIX HCKOMAEMBIX, KOTOPBIMU OoraTa
Halla cTpaHa u pernoH. OCHOBHBIE T0JIe3HbIE HcKonaeMble CaMapcKoil 00J1acTH — 3TO
He(Th U NOMYTHBIN ra3. Pa3Beka MeCTOPOXKIEHUH YTII€BOJOPOIHOIO ChIPbs, 100bIUa U
nepepaboTKa JaBHO CTAIM BaXKHOM COCTABISIONIEH SKOHOMUYECKOTO TIOTEHIIMAa
oOnactu. K HHBIM BHJ1aM MOJIE3HBIX UCKOMAEMbIX, HaXOAImuxcs B Henpax CaMapckoit
00J1acTH, OTHOCSITCS: IIEMEHTHOE U CTEKOJIbHOE ChIPbE, TOPIOUMIA CIaHell, CaMOpOIHas
cepa, MUHepalbHbIE U POJIOHOBBIE BOJIbI, IOBAPEHHAS COJIb, KUPIUYHbIE U KEPaM3UTOBBIE
TJIMHBI, IECOK CTPOUTEIbHBIN, TUIIC, CTPOUTEIbHBIA KAMEHb, PSII APYTUX MOJIE3HBIX
MCKOIIaeMBIX, UMEIOIINX OOJIBIIYI0 SKOHOMUYECKYIO IIeHHOCTh. C Bo3BeaeHueM B 1957T.
Bomxkckoit '9C BaXHENIINM THIPOIHEPTETUUYECKUM PECYPCOM CTalla BOJIA
XKurynesckoro Mopsi, 00pa30BaBILIEroCs BBIIIE IUIOTHHBI.

PernonanbHbIif KOMIIOHEHT OYE€Hb BaKEH MpU (POPMHUPOBAHUU IKOJIOTUYECKOTO
BocnuTanus. Tak, npu uzyuenuu temsl «Bona. PactBops» HeobxoauMmo eriie pas
HAIlOMHHUTbH 00 SKOJIOTMUYECKUX MpolemMax He TOIbKO Hallell Bennkoi peku Boiru, Ho u
MaJIbIX pPeK, a TaKkxke Apyrux BogoeMoB Camapckoi obmactu. CTOUT HATOMHUTH
00y4aroIuMcs, 4YTO €CTh CTPaHbl, B KOTOPBIX YMCTasl BOJA — IJ1aBHAs IEHHOCTb, a JUIs
HEKOTOPBIX M POCKOIIb. DKOJIOIMYECKOE BOCIIUTAHUE MOXKET PEAIN30BbIBATHCS Yepe3



pelIeHre PacYeTHBIX 3a/1a4, HapUMep, Ipu u3ydeHnn TeMbl «Kuciaopony»: «Becem
M3BECTHO, YTO BEIOPOCHI JIESTKOBOT'O aBTOMOOMJIS (BBIXJIOITHBIE Ta3bl) OUYeHb BpeaHbl. Ha
Kakapie 10 KM yTH ¢ BBIXJIOMHBIME razaMu B atMochepy momnanaet 308 T okcuaa
yraepoja (I1) u 30 r okcuaa azora (II). Kakas Mmacca 3TuxX BelIecTB MOMaIaeT B
atMocdepy pu aBTOMOOUIILHOM MOE3/KE Ha Jauy, KOTopas pacrnoioxeHa B 60 km ot
nomMa?.

BaxxupIM acriekToM paboThl YUUTENS SBISETCS TaKKe YKOHOMUYECKOE BOCITUTAHHE
oOyuaromuxcs. JKOHOMUKA B COBPEMEHHOM MHUPE BBINOJIHSET BaKHEeire QyHKIUY,
o0ecrieynBast YeJI0OBEYECTBO MPOTYKTAMU TUTAHUS, OACKA0H, KiibeM. Posib Xxumun B
MOJTyYeHUN BAKHEHIIINX BEUIECTB (B TOM YHCIIE HCKYCCTBEHHBIX M CHHTETUYECKHUX )
HEpa3pbIBHO CBsA3aHA ¢ SKOHOMUKOW. Henp3s He BcnomuuTs ciiosa [[.1. Menneneesa:
«HedTp — HE TOMIMBO, TONUTH MOYKHO U ACCUTHAIMSIMIY», KOTOPBIMHU OH, 00pamasich K
He(TenpPOMBIIIICHHUKAM, IPU3bIBAI UX 3aHATHCS OoJiee TTy0oKoil epepadoTkoi HehTH
Y U3BJICYCHHUEM U3 Hee BCeX LEeHHEHuX npoaykToB. CieayeT OTMETUTh, YTO HEMAJo
tpynoB JI.1. MenneneeBa nmocBsIIeHO HMEHHO BOIPOCaM SKOHOMHUKHU. Vcronbp3oBaHue B
MpolLecce U3y4yeHus: XMMUU HH(GOPMALIUU O BEIIECTBAX U MUHEpasaX, U3 KOTOPBIX C
rITyOOKOH IPEBHOCTH U 10 HAIIMX JHEH CO3Jal0TCs TPOM3BEICHUS HCKYCCTBA
(IparoueHHBIE YKPALICHHS, CTATY! U MTAMATHUKH, KAPTHHBI U T.JI.), CHOCOOCTBYET
pacIIpeHnio Kpyro3opa o0y4Jaronuuxcs, IOHUMaHUIO MU CBSI3€H MEXy 3HAHHSIMH,
MOJTyYEHHBIMH TIPY U3YYEHHH COBEPIIEHHO Pa3HbIX MPEAMETOB, U, CIEI0BATEIbHO,
OCO3HAHUIO ITyOOKOI B3aMMOCBSI3U PA3IMUHBIX aCEKTOB OKpYXKalollero Hac Mupa. B
pe3yNbTaTe OCYIIECTBISETCS U SCTETHUECKOE BocuTaHue o0yyaroniuxcsa. Hanpumep,
pH u3y4eHun TeMbl «CIIaBeD» MOXKHO MoKa3ath naMatHuk [lerpy I B CaHkT-
[TerepOypre (BcmomHUTH ModMy A.C. Ilymkuna «MeaHblii BCaJHUK)»), MOHYMEHTBI
«Pabounii U KOJIXO3HUIIA» U MOKOPHUTENSIM KocMoca B MockBe (Bce OHM M3TOTOBJICHBI U3
Pa3HbIX CIUIaBOB) U JIpYTHE.

CoaepixkaHue nporpaMmbl
Xumus 8 kiace
(68 uacoB, 2 yaca B HeJIeJI0)

HavajbHble MOHATHSA U 3AKOHBI XMMUH

Tena u BemecTBa. CBONCTBA BEIIECTB. JTaJOHHbIE (PU3NYECKIE CBONCTBA BEIIECTB.
Martepuaisl U MaTepuaioBeicHre. Posib XUMIUH B )KU3HU COBPEMEHHOTO o01ecTBa. OTHOIICHHE
o0I1ecTBa K XUMHH: XeMOpHIUA 1 XeMopoOus.

Mertonp! uzydenus: xumuu. Habmonenne. Dxcriepument. MonenupoBanue. Mojenn
MaTepuaibHbIe U 3HAKOBHIE WJIM CUMBOJIbHBIC.

I"a3p1. JKunkoctu. TBEpabIe BemecTBa. B3anMHbIe ITEpEX01bl MEXKy arperaTHbIMU
COCTOSIHMSIMU BEIIECTBA: BO3TOHKA (CyOIMMAaIvs) U IecyoauManusi, KOHJICHCAIHS U UCTIapeHHe,
KPUCTAJUIN3ALIUS U TIJIABJICHUE.

®dusnueckue sABIeHUsA. YucThie BEIECTBA U CMECU. | OMOTEHHbBIE U T€TEPOT€HHbIE CMECH.
Cwmecu ra3zoo0pasnele, xkuakue u TBEpabie. CrocoObl pa3ieleHus cMeceil: IeperoHKa, Uuin
TUCTHIUISINS, OTCTauBaHue, GUIBTPOBAHKE, KPUCTAIIM3AIUS WM BhIIapUBaHUE.
Xpomartorpadus. [I[pumenenne 3Tux cmocoOo0B B 1a0OpaTOPHOM MPAKTHKE, HA IIPOU3BOJICTBE U B
OBITY.

XHUMHUYECKHUE IIEMEHTBI. ATOMBI K MOJIEKYJIBI. [IpOoCThIe U ClIO’KHBIE BEIIECTBA.



Annotponusi Ha mpuMepe KUCIopoia. OCHOBHBIE MOJIOKEHUSI aTOMHO - MOJIEKYJISIPHOTO YYEHUS.
Honsl. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSL.

3HaKu (CHMBOJIBI) XUMUYECKUX JIEMEHTOB. MIHpOpMaIus, KOTOPYIO HECYT 3HAKH
XUMHUYECKUX AJIEMEHTOB. DTUMOJIOTHS HA3BAHUM HEKOTOPBIX XUMUYECKUX JIEMEHTOB.
[Tepuonnueckas Tabnuia xumudeckux ieMeHToB [[. 1. MenaeneeBa: KOpOTKOIIEpHUOAHBINA U
JUIMHHOTIEPUOAHBIHN BapuaHThl. [lepruoas! u rpynnsl. [maBHas 1 moGoyHas HOATPYIIbI, WU A- U
B-rpynmnel. OTHOCHTENBHAS aTOMHAs Macca.

Xumunyeckue Gpopmyisl. Uuaexcel u kodpdunueHTsl. OTHOCUTENbHAS MOJIEKYISIpHAs
Macca. MaccoBasi 10JIsi XUMHUYECKOT0 JIeMeHTa B coequHeHnn. MHdopmaius, KOTOpyro HeCyT
XUMHYECKHE (DOPMYITBI.

Banentaocts. CTpyKTypHBIE POPMYIIBI. XUMUYECKUE SJIEMEHTHI C IIOCTOSTHHOM H
MEPEeMEHHON BAJICHTHOCTHIO. BIBO (DOpMyITBI coemnHeHus IO BaJeHTHOCTH. OmpenencHue
BaJICHTHOCTH XMMHUYECKOT0 3eMeHTa 1o popmyse BemectBa. CocraBiieHne Ha3BaHUN
COEIMHEHM, COCTOSIIINX U3 IBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTB.

XuMHuecKue peakuuu. PeareHTsl U MpoayKThl peakuuu. [Ipu3naku XxumMuueckux
peakuuii. YCioBus X IpOTEKaHUs U pekpaiienus. Peakiuu ropenns. DK30TepMUYECKUE U
SHJOTEPMUUYECKHUE PEAKIIUH.

3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. XUMUUYeCKue ypaBHEeHU. COCTaBIEHNE XUMHUYECKHUX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Krnaccudukanus XuMHUeCKUX peakIMii 0 COCTaBy U YUCTY PEareéHTOB U MPOJIYKTOB.
Tunsl XuMHYECKUX peakuuid. Peakiiuu coequHeHus, pa3iokKeHHs, 3aMeIeHUsI 1 OOMeHa.
KaranuzaTops! u katanms.

JdemoncTpanuu
* Komrekuust MatepranoB U U31€IUN U3 HUX.
* OOBEMHBIE U MAPOCTEPKHEBBIE MOJIENIN HEKOTOPBIX XUMHUECKUX BEIIECTB.
*  Mogxenu KpUCTaNINYECKUX PEILETOK.
* CoOupanue mpudopa AJis MOTyYEHUs Ta3a U MPOBEpKa €ro Ha TePMETUYHOCTD.
* ArperaTtHbl€ COCTOSIHUSI BOJBI.
* Pa3nenenue IByX HECMEIIMBAIOIINUXCS KUIKOCTEN ¢ TOMOIIbIO IETUTEIbHON BOPOHKH.
* Jluctumisitop u ero padora.
*  VcranoBka mia GriibTpoBaHus u e€ padoTa.
* VYcraHoBKa /s BeIapuBaHuUs U €€ padoTa.
* Komnekuust GbITOBBIX TPUOOPOB /17151 PUIBTPOBAHUS BO3IyXa.
* Pazgenenue kpacsiiero BemiecTsa (haomacrepa ¢ MOMOUIbI0 OyMaXHON Xpomarorpaduu.
*  Mopaenu asIOTPOIHBIX MOIU(MUKAIIUHN yIIepoa U CephI.
* Ilosydenue 030Ha.
 Toprpers . 5. Bepriennyca u JI. . Menneneesa.
* KopoTkonepnoaHslii U AIMHHONIEPUOAHBIN BapuaHThl [lepnonnueckoii cucremsr . U.
Menneneena
*  KoHcTpynpoBaHue mapoCcTep>KHEBBIX MOEIEH MOIEKYI.
* Amnnapat Kunna.

* Pasnoxenune 6uxpomara aMMOHHSL.



* Topenue cepsl 1 MarHUEBOM JICHTHI.
* [loptpetrsl M. B. JlomonocoBa u A. JI. JlaByasne.
*  OmnbIThl, WLTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BELIECTB.
* Topenue pochopa, pacTBOpeHHE MPOTYKTa TOPEHUS B BOJIC U HCCIICOBAHUE
MOJIYYEHHOT'O pacTBOPA JIAKMYCOM .
* BsaumoaeiicTBuE COJIIHON KUCIIOThI C IUHKOM.
* Tlonyuyenue ruapoxcuaa meau(Il) u ero pasnoxxeHue npu HarpeBaHUU.
JlaGopaTropHbie ONBITHI
. O3HaKOMIICHHE C KOJUICKIIMEH JTaOOpaTOPHON MOCY/IBI.
. IIpoBepka npubopa [1sl MOTydeHHs ra30B Ha Te€PMETUYHOCTb.
. O3HakoMmIIeHHE C MUHEpajaMu, 00pa3yIOIMMH TPAHUT.
. [IpuroToBiieHre reTeporeHHON CMECH TTOPOIIIKOB CEPHI U JKeJie3a U UX pa3ieicHuE.
. B3aumoneiicTBue pacTBOPOB XJIOPHUIOB U HOAMIOB KaJIUsI C pACTBOPOM HHUTpaTa cepedpa.
. [lonyuyenue ruapoxcuaa meau(ll) u ero B3anMopeicTBre ¢ CEpHOIl KUCIOTOM.

. B3aumonelicTBue pactBopa CoJbl C KUCIOTOM.

0O NO Ol WN B

. [IpoBepka 3akoHa COXpAaHEHHUS MACChI BEIIECTB HAa MPUMEPE B3aMMOJICHCTBUS MIET0YN 1
KHCJIOTBI.

9. TlIposepka 3aKkoHA COXPAHEHHs MACChI BEIECTB HA IPMMEPE B3aUMOJIEHCTBUS METOUH U
conu xene3a (I11I).

10. Pasnoxenue nmepokcuaa BOAOPOAA ¢ HOMOLIBIO oKkcuaa mapranma (IV).

11. 3amemenue kene3oM MeIM B MEIHOM KyIIOPOCE.

IIpakTnyeckne padoTsl

1. 3HAKOMCTBO C JIa0OpaTOpHBIM 00opyaoBaHueM. [IpaBuiia TeXHUKH 0€30MaCHOCTH TIPH
pabote B kabuHeTe XxumMuu. HekoTopsie BU bl padoT.

2. AHaIu3 MOYBbHI

Baxueiimue npeacTaBuTe 1M HEOPraHUYecKux BelecTB. KosinuecTBeHHbIE OTHOLIIEHUS B
XUMUH

CocraB Bo3anyxa. [Tonsitue 00 00bEMHOI 10JI6 KOMIIOHEHTa PUPOAHOM T'a30BOM CMeCH
— Bo3ayxa. Pacu€r 00pEMa KOMITOHEHTA Ta30BOM CMECH T10 €ro 00bEMHOMN J10JIe U
Ha000pOT.

Kucnopoa. O3on. [lonyuenue kucnopona. Cobupanue u pacrno3HaBaHHe KUCIOPOAA.
XUMHUYECKHE CBOMCTBA KMCIOPOa: B3aUMO/ICHCTBHE C METANIaMH, HEMETaNIaMH U CII0>KHBIMU
BemiecTBamu. [Ipumenenue kucnopona. Kpyropopor kucinopoja B mpupo/ie.

Oxkcuapl. OOpa3oBaHue Ha3BaHUI OKCHAOB 1O UX Gopmynam. CoctaBieHue GopMy
OKCHJIOB IO WX Ha3BaHUsM. [IpencTaBuTeN OKCHIOB: BOAA M YTIIEKUCIIBINA Ta3, HeTanéHas
W3BECTh.

Bomopon B npupozne. ®uznueckue u XUMUYECKHAE CBOHCTBA BOJOPO/IA, €TO MOTyYeHHE U
IIPUMEHEHHE.

Kucnotsl, ux cocras u knaccudukamus. Maankaropsl. Tabnuia pacTBOpUMOCTH.
ConsiHas ¥ cepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conu, ux coctas 1 Ha3BaHusl. PacTtBopumocTs coseil B Boge. [IpencraBurenu conei:
XJIOpU HaTpus, KapOoHaT Hatpus, pocdar KambIus.

[Tocrosunas ABoraapo. KonnuectBo BeniectBa. Mosib. Mosisspaas macca. Kpatabie



€AMHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUITUMOJIb U KHJIOMOJIb, MUJUTUMOJIIpHAS U
KUJIOMOJISIpPHAs: MAacChl BEIIECTBA.

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATHI «KOJIMYECTBO BEIIECTBAY», «MOJIAPHAS Maccay,
«MOCTOSTHHAsA ABOTAAPO».

3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOT'O ra3a Io Ipyromy.

KpatHbie equHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00bEeMBI
ra3o00pa3HbIX BEIECTB.

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATHI «KOJIMYECTBO BEIIECTBAY», «MOJIAPHAS Maccay,
«MOJISIPHBIF 00bEM T'a30BY, «ITOCTOSIHHAS ABOTAIPO».

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATUI «KOJIMYECTBO BEIIECTBAY», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00BEM ra3oBy, «4UCIO0 ABOTaIPO».

I'unpocdepa. KpyroBopoT Boasl B ipupoae. Pu3nveckre U XUMHUECKHUE CBOMCTBA BOJIBI:
B3aUMO/ICIICTBUE C OKCUAAMHU.

OcHoBaHus, ux cocras. PacTBopuMocTh OCHOBaHUH B BOJE. MI3MeHEeHHE OKpacKu
WHJIMKATOPOB B 1IesI0UHOU cpeae. [IpeacraBurenu nienodeil: TuaApOKCUIbl HATPUS, Kallus U
KaJIbIIHSI.

PactBopurens u pactBopénnoe BemectBo. PactBopsl. PactBopenue. ['mapartel. Maccoas
JI0JI1 paCTBOPEHHOTO BelIecTBa. Pacu€Thl, CBA3aHHBIE C UCTIOIB30BAHUEM TOHSITHS «MaCcCOBas
JIOJIs1 PACTBOPEHHOIO BELIECTBA.

JdeMoHcTpamun

* OmnpeneneHue conepkaHusi KUCIOPOa B BO3IyXeE.
* [lonyyeHne KUCIOPOA Pa3IOKEHUEM ITIEPMAHTAHATA KAJIUS U IEPOKCHIA

BOJIOPOJIA.

* CobupaHne METOJJOM BBITECHEHUSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.

* TopeHue maruus, xenesa, yris, cepbl 1 pocdopa B KUCIOPO/IE.
*  Kosekuus okCcuaos.

* ITlonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

* l'opeHue Bomopoaa.

* BsaumoseiictBre Bogoposaa ¢ okcuaoM memau(ll).

*  Komnekuus MUHEpaIbHBIX KUCIOT.

* [IpaBuio pa3baBrneHus: Cepoil KUCIOTHI.

*  Komnekuus comneit.

* Talnuua pacTBOPUMOCTH OCHOBaHMM, KUCIOT U COJIEH B BOJIE.

* HexkoTopble MeTaILIbl, HEMETAJIJIbI U COEAMHEHUSI KOJTMYECTBOM BelllecTBa B 1 MOJIb.
*  Mopaenbs MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabGopaTropHbie ONBITHI

12. TlomyTHeHHE U3BECTKOBOMN BOJBI IIPH MPOIYCKAHMHU YTIEKUCIIOTO Ta3a.

13. Tlomydenue BoaOpOAa B3aMMOJEHCTBHEM LIMHKA M COISHOM KMCIOTEL

14. PacnosHaBaHWe KMCIOT HHIMKATOPAMH.

15. H3meHeHme OKpacKHM MHAUKATOPOB B LIEIOYHOM CPELE.

16.  OsmakomiieHue ¢ npenapaTaMu JOMALIHEH WM IKOJILHON alTEeUuKH — PacTBOPAMHU
MepOKCUIa BOJAOPO/Ia, CHIUPTOBOM HACTOMKH MOJa M HAILIATBIPHOTO CIIMPTA.



IIpakTnyeckune padoTsl
3. Tlonyuenue, cobMpaHue U PacIO3HABAHUE KUCIOPOIA.
4. Tlonyuenue, COOUpaHUE U PACIIO3HABAHUE BOJOPO/IA.
5. IIpuroToBieHHE PACTBOPOB COJIEH C UX 3aJaHHON MACCOBOM JOJIEH.
OcHOBHbBIE KJIaCChl HEOPTAHUYECKUX COeTMHEeHU
O06o0061IeHre cBeieHMI 00 OKCHIaX, MX KIACCH(PUKAIINU, Ha3BAaHUSAX U CBOHCTBaX. CIOCOOBI
MOJTyYeHUST OKCHJIOB.

OcHoBanus, UX Ki1accu(uKanus, Ha3BaHUS U CBOMCTBA. B3auMoIeiicTBIE ¢ KHCIOTaMH,
KHCIIOTHBIMU OKCHJIAaMU U cOoJISIMH. Pa3noskeHrne HepacTBOPUMBIX OcHOBaHUN. CriocoObl
MOJIy4EHUs] OCHOBAHUM.

Kucnotsl, ux xnaccuduxanus u HazBanus. O0mIre XUMUYECKHE CBONCTBA KUCIIOT.
BiaumopeiicTBie KUCIOT ¢ MeTalIaMu. DNEKTPOXUMUYECKUH PsJl HAPSHKEHUI METaJlIOB.
B3anMozeincTere KUCIIOT ¢ OKCUAAMU METAJIOB.

B3anMozeincTere KUCIOT C OCHOBAHUAMY — PEaKLMs HeUTpanu3anuu. B3zanmoaencreyue Kucior
¢ comsimu. [lomyueHne 6ECKHCIOPOIHBIX U KHCIOPOIACOACPIKAIIMX KUCIIOT.

Counn, ux kaccupuKanus U CBOMCTBA. B3anMoeiicTBre cosiel ¢ MeTaJUTaMH,
0COOCHHOCTH 3TUX peakiuii. BzanmoaelicTBre comeil ¢ CoNsIMU.

I'enetnueckue psAapl METaIa U HEMeTaia. [ eHeTrdeckas CBSI3b MEXY KilaccaMu
HEOPraHMYECKUX BEIIECTB.

JlabGopaTropHble ONBITHI

17. BzaumoseiicTBrE OKCHIA KATBLIUS C BOJIOIA.

18. ITomyTHEHME N3BECTKOBOI BOJBI.

19. Peaknus HeiTpanusanyu.

20. Tonyuenue ruapokcuaa meau (1) u ero B3anMoeiicTBrE ¢ KMCIOTOM.
21. Paznoxenue ruapokcuaa meau (1) npu Harpesanum.
22. B3auMoefCcTBUE KUCIIOT C METAILIAMM.

23. B3auMoIeHCTBHE KUCIIOT C COJISIMH.

24. O3HaKOMJICHHE C KOJUIEKIIUEH COei.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xemnesom.

26. BzaumoeicTBrE COJIEN C CONSIMM.

2. TeHeTnuecKas CBsI3b Ha IPUMEPE COEAUHEHUM ME/H.
IIpakTnyeckue padoTsl

6. Pemenue SKCIEPUMEHTATBHBIX 3a/1a4.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucreMa XMMH4ECKHX 3JIEMEHTOB
. . MeHnaeJieeBa 1 CTPOCHHE ATOMA
EcrecTBeHHBIE CEMENCTBA XUMUUYECKUX DJIEMEHTOB:IIIEJIIOYHBIE U IEJIOYHO3EMEIIbHBIE
METaJlJIbl, TaJIOTE€Hbl, HEPTHBIE (Os1aropoiHbie) ra3el. AMGoTepHOCTh. AM(pOTEPHBIE
OKCHJIbI ¥ TUAPOKCHUIBI. KOMIIIEKCHBIE COMN.
Otkpsitue . . MengeneesbiM [leproinueckoro 3akoHa U CO3JJaHUE UM
[Iepnonnueckoil CHCTEMBI XUMUYECKHX JJIEMEHTOB.
ATOMBI KaKk (popMa CyIIeCTBOBAaHUS XMMUYECKHX 3J1eMEeHTOB. OCHOBHBIE CBEJICHUS O
CTPOEHUU aTOMOB. J[oKka3aTenapCcTBa CII0KHOCTH CTpoeHust arToMoB. OmnbIThl Pesepdopaa.
[InanerapHast MOZENIb CTPOEHUS aTOMa.



CocraB aTOMHBIX sJiep: TPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca.
B3anmoCBA3b MOHATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Maccay.

Mukpomup. DnekTpoHbl. CTpOSHHUE 3JIEKTPOHHBIX YPOBHEHM aTOMOB XUMUYECKUX
anemeHToB NeNe 1-20. [ToHsATHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonsl. uznueckuii cMbici cuMBOJIMKH [leprnoanueckoit cuctembl. CoBpeMeHHas
dhopmynuposka [lepuoanueckoro 3akoHa. Mi3MeHEHUsI CBOMCTB AJIEMEHTOB B MIEPUOIAX U
rpyImmax, Kak QyHKIUs CTPOSHUSI DJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTaslla v 3JIEMEHTa-HeMeTasula Mo UX MOJ0KEHUIO B
IIepnonnueckoii cucreMe xuMudeckux anemeHTos . . Menaeneesa.

JdemMoHcTpanuu
*  Paznuunbie hopMbl TAOIHI] TIEPUOANIECCKON CHCTEMBI.
* Mopenuposanue noctpoenus [lepuognueckon cucrems J[. 1. Menaeneena.
* Mopenn aTOMOB XMMHUYECKHX 3JIEMEHTOB.
* Moaenu aTOMOB 3JIEMEHTOB 1—3-T0O IIepro10B
JlaGopaTopHble ONBITHI.
28. Tonyuenne aM(pOTEPHOrO TUAPOKCHIA U UCCIEI0BAHUE €I0 CBOMCTB.

XumMuueckasi cB3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn

HonHnas xumuueckas cBsi3b. MIoHbI, 00pa30BaHHbIE aTOMaMH METAJIIOB U HEMETAJLIOB.
Cxembl 00pa30BaHKsl HOHHOMW CBSI3U /17151 OMHAPHBIX cOeIMHEHUN. FIOHHbBIE KpUCTAJUINYECKHE
peeTK U (hpu3nYecKre CBOWCTBA BELIECTB C 3TUM TUIIOM peléTok. [lonsTre o popmynbHOK
€IMHULE BELIECTBA.

KoBanentnast xumuueckast CBsi3b. JJIEKTPOHHBIE U CTPYKTYpHBbIE (hopMyibl. KoBaneHTHas
HeToJsipHas cBsi3b. CXxeMbl 00pa30BaHuUsl KOBAJIGHTHOW CBSI3U JJII OWHAPHBIX COCTMHEHHUIA.
MonekyJapHbIE M ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM
pEUETOK.

DNEeKTpOOTpULATENBHOCTD. P anekTpooTpunarensHocTy. KoBanenTHas nomnsipHas
XUMHYecKas cBs3b. Junoab. Cxembl 00pa3oBaHMs KOBAJIEHTHOMN MOJISIPHON CBSI3U JUIsl OMHAPHBIX
COCIMHEHUI. MOEKYIJIApHBIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEILIECTB C O TUM
THUIIOM PELIETOK.

Merammueckas XMMHUYECKas CBS3b U METAJUIMYECKask KPUCTAIUIMUECKas peIIETKA.
CBolicTBa BENIECTB C 3TUM THIIOM pelIETOK. EMHAas Mpupoia XUMUYECKHX CBS3EH.

Crenenb okucieHus. CpaBHEHUE CTEIIEHU OKUCIICHHS U BAICHTHOCTH. [IpaBuia pacuéra
CTeTeHeN OKUCIIeHUS 10 popMysIaM XUMUYECKUX COeTMHEHUH.

OKHCIIUTENTBHO-BOCCTAHOBUTENbHBIE peakny. ONpeesIeHne CTEeHEeW OKUCICHUS IS
3JIEMEHTOB, 00pa3yIOIIUX BEIIECTBA pa3HbIX KJIaccoB. Peakinn HOHHOTo oOMeHa 1
OKHCJINTEIbHO-BOCCTAHOBUTENBbHBIE peakiui. OKUCIUTENIb U BOCCTAHOBUTEID, OKUCIEHUE U
BoccTaHOBJIEHHE. COCTaBICHNE YPABHEHUN OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUN
METOOM 3JIEKTPOHHOTO OasiaHca.

JleMoOHCTpaL U
* Buzneo ¢pparmenTs U cnaiinel «MloHHAas XUMHUYECKast CBS3b ».
* Komeknus BemecTB ¢ MOHHOM XMMUYECKOH CBS3bIO.
* Mojenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

*  BuneodparmenTs u crnaiiasl «KoBalleHTHAIXUMHUYECKAS CBS3HY.



¢ Koutekius BemecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUSI.
*  Mojaenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  BuneodparmenTs u cnaiipl «MeTtamindeckass XUMAYECKas CBSA3bY.
*  Komnexuus «MeTamibl ¥ CIIIIaBbI».
* BsauMojeicTBHE IIMHKA C CEPOM, COISTHON KUCIOTOM, Xiopuaom meau (I1).
* T'openue maruus.
* B3saumozelcTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlaGopaTropHble ONBITHI

29. W3roroieHye MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJIIMYECKOM CBS3H.

Conep:kanue nporpaMmmsl
Xumusa 9 kiacc
(68 uacos, 2 yaca B He1eJI10)
IloBTOpEeHue u 00001IeHHE CBeIEHUIT 110 Kypcy 8 Kiacca

bunapnsie coequaeHus. OKCHIBI COIC00pa3yIONIUe U HECOJIe00pa3yIomIre.
I'unpoxcunpl: ocHoBaHwMsl, aM(poTepHbIe, KUCTO0Thl. CpeqHue, KICIble, OCHOBHBIE COJIH.

O6o006mieHne cBefieHuit 0 XuMuyeckux peakiusax. Kiaccupukanmss XuMHUYeCKUX peaKIIfii
10 Pa3JIUYHBIM OCHOBAHHM: COCTaBY U YHCIY PEarupyoomnuX U 00pa3yIoInXcs BELIECTB,
TerioBoMy 3G (deKTy, HampaBICHUIO, U3MEHEHHIO CTETIEHEH OKHCIICHUS JIEMEHTOB,
00pa3yIoNIMX pearupyromre BemecTBa, (hase, HCIoJIb30BaHUIO KaTaln3aTopa.

IlonsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. PakTopsbl, BIUAIONINE HA CKOPOCTh
XUMHAYECKHUX PEaKIUii: MPUPO/Ia pearupyroInuX BEIIeCTB, X KOHIIEHTPAIHsI, TEMIIepaTypa,
IJI0LIa/1b CONMPUKOCHOBEHM S, HalMune Katanuzartopa. Karamms.

JdemoncTpanuu
* (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHUJIOB, KUCIIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT IPUPO/Ibl pearupyomnuX BEeIIecTB.
* 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOM peakuy OT KOHIIEHTPAI[UN pearupyromnx
BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN peakluu OT IUIoHaIn
COIPUKOCHOBEHUS PEArUPYIOIINX BEIECTB (KKUITALIUH CI0i»).
* 3aBUCUMOCTb CKOPOCTU XMMUYECKOM peaklnuu OT TeMIEepaTyphl pearupyorx BeecTs.
JlabopaTopHbIe ONbITHI
B3anmoaeiicTBre aMMHaka U XJ0pOBOJIOPOA.
Peakuus HelTpanuzanuu.
Hab6monenue temnoBoro 3 dexra peakiiuu HelTpanu3anum.
BsaumoneiictBue cepHoii kucinoTsl ¢ okcugom meau (II).

PasnoxxeHre nepoKcuIa BOAOPOIa € IIOMOIIBIO KaTaaa3sl KapToders

o0k owdE

3aBHCUMOCTh CKOPOCTH XMMUYECKOW PEAKIIMH OT MPUPObI PEArPYIOIINX BEIIECTB HA
MpUMepe B3aUMOICHCTBHSI paCTBOPOB THOCYNIb(aTa HATPHS U XJIopuaa 6apwusi, THOCYNIbdaTa
HATPHUSI U COJISTHOM KUCIIOTHI.

7. 3aBUCHMOCTbL CKOPOCTH XUMUYECKOM PEAKIMU OT IPUPOILI METAILIOB IPH UX
B3aMMOJICHCTBUHU C COJSTHOM KHUCIOTOM.

8. 3aBUCMMOCTBL CKOPOCTH XUMHUYECKOW PEAKIIUH OT MPUPOJIBI KACIOT PH B3aUMOIEHCTBIN



UX C JKEIIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XUMHUYECKON PEAKIIUH OT TEMIIEPATYPHI.

10. 3aBHCMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT KOHLIEHTPALIMH.

11.  3aBHCHMMOCTH CKOPOCTH XUMHYECKON PEAKIIUK OT IUIOIIAIH CONPUKOCHOBEHUS
pearupyromumx BeIeCTB.

12.  3aBUCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMHU OT KaTalu3aTopa.

XumMu4eckue PC€AKIUHU B pacTBOpax 3JIEKTPOJIUTOB

[TonsiTHE 00 PMEKTPOIUTUUECKON JTUCCOITHAIIIU. DICKTPOJIUTHI K HEIJIEKTPOJIUTHI.
MexaHu3M IUCCOIMALUN SIIEKTPOJIUTOB C PA3TUYHBIM XapakTepoM cBsi3u. CTENEeHb
AIEKTPOJUTHYECKON Aucconranyu. CUiabHBIC U C1a0bIe DIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHS TEOPUH IICKTPOJUTHUYECKON aucconnanuu. Kimaccudukamms
MOHOB U X CBOMCTBa. KHCIIOTBI, OCHOBaHUS M COJIM KaK JIEKTPOIHTHI. VX Kinaccudukanus u
JIACCOITAAITNS.

OO0mue XUMUYECKHE CBOMCTBA KUCIOT: N3MEHEHHE OKPACKH MHANKATOPOB,
B3aUMOJICHCTBUE C METAJIAMU, OKCUJIAMHU Y THAPOKCHUIAMUA METAJIJIOB M COJISIMHU.
MonexynspHbIe 1 HOHHBIE (TIOJTHBIE U COKPAIIEHHBIC) YPABHEHUS PEAKIIUA.

XHUMHYECKUH CMBICII COKPAIIEHHBIX YPABHEHUI. Y CIIOBUS IPOTEKAHUS PEAKIINI MEX Y
3JIEKTPOJUTAMHM J0 KOHIIA. P51 akTHBHOCTH METaJIJIOB.

OO01Me XuMHYECKHEe CBOMCTBA IIEJIOUEH: B3aMMOAEHCTBUE ¢ KUCIOTaMHU, OKCHUIaMU
HeMeTaJu1oB, cossiMu. O0IIIMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHUI:
B3aUMOJICHCTBUE C KUCTOTaMH, Pa3JIOKEHUE TIPU HarpeBaHUH.

OO6mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOCHCTBUE C KUCITOTaMH,
IIe049aMu, COJIIMHM 1 MeTaiaMu. B3anMoieficTBHe KUCIIBIX COJICH CO IIeI09aMH.

I'unponus, kak 0OMEHHOE B3aUMOJIEHCTBUE COJlel ¢ BOAOH. [ 'maponu3 conu CuiabHOTro
OCHOBaHUS U cNa0boi KUCIOTH. [ HaAponu3 conu cnaboro OCHOBAHUS U CHIIBHON KUCIOTHI.

CBoiicTBa KHUCIOT, OCHOBAaHUM, OKCUJOB U COJIEH B CBETE TEOPUHU DIEKTPOIUTUUECKON
JUCCOIMAIMU U OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JdemMoHcTpanuu.
* lcnbiTaHue BENIECTB U UX PACTBOPOB HA AJIEKTPOINPOBOJAHOCTb.
*  3aBHCHUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHLEHTPAIUH.
* JIBWKEHHE OKpPAIIEHHBIX HOHOB B AJIEKTPUIECKOM IIOJIE.
* OmnpeneneHue xapakTepa Cpeibl B pacTBOpax COJEH.
JlaGopaTopHble ONBITHI.
13. Jlucconmanus cnabbIX SJIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTEL
14. smenenue okpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peaknus HeliTpanu3anuy pacTBopa MENOYH Pa3IMIHBIMU KHCIOTAMH.
16. Ilomyuenne ruppoxcuna meau (11).1 ero B3auMoaelicTBIE ¢ Pa3IMYHBIME KHCIOTAMH.
17. BzanmoneiicTBue CUITBHBIX KUCTIOT ¢ okcuaom meau (11).
18-20. BzaumopeiicTBuE KHCIIOT C METAJJIAMM.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonydeHue CTyaHs KPEMHUEBON KHUCIIOTEL

23. KauecTBeHHas peakiys Ha XJIOPUJIL - MK CYIb(aT-uOHBI



24. VIsMeHeHne OKPacKH MHIMKATOPOB B ILEJIOYHOM Cpese.

25. B3auMoelicTBHE ET0YEH ¢ YTIEKHCIIBIM Ia30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27 . Tonyuenue ruapokcuna meau (1) u ero pasnoxenmue.

28. B3zaumoelicTBre KapOOHATOB ¢ KUCIOTAMH.

29. TTonyuenue ruapoxcuna sxenesa(lll).

30. Bzaumoseiicteue xenesa ¢ pactBopom cyibhara meau (1)

IIpakTuyeckue padoThl

1. CsolicTBa KUCIOT, OCHOBAHHIA, OKCH/IOB U COJIEN B CBETE TEOPHU
ANEKTPOIUTUYECKON TUCCOLUAIIUN U OKUCIUTENIHFHO ~-BOCCTAHOBUTEIBHBIX pEaKLUi

HemeTtayuibl M MX coeIMHEHUSA

CrtpoeHue aTOMOB HEMETAIIJIOB M UX MosoxkeHnue B [lepuoanueckoii cucreme. Psin
ANEKTpOOTpHULaTENbHOCTU. KpHUcTamnueckrue peléTku HEMETaIIOB — MPOCTHIX BEIIECTB.
Annorponus u e€ npuuuHbl. GU3nveckue cBoicTBa HeMeTauioB. O0IMe XMMUYECKHE CBONCTBRA
HEMETAJUUIOB: OKUCIIUTENIbHbIE U BOCCTAHOBUTEIbHBIE.

["asiorensl, cTpoeHHE UX ATOMOB U MOJIEKYJ1. PU3NUECKHE U XMMUYECKHE CBOMCTBA
raJIoreHOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB rajJOr€HOB B 3aBUCMMOCTH OT UX IOJIOXKEHUS B
[lepuonnueckoii cucreme. Haxox1eHre rajnoreHoB B IPUPOIE U UX MOIyYeHUE. 3HaYCHUE U
IIPUMEHEHHE TaJIOT€HOB.

["anoreHoBOIOPO/IbI U COOTBETCTBYIOIIME UM KUCIIOTHI: IJIABUKOBAsA, COJISHA,
OpoMOBOAOPOIHAS, HOJOBOJOpOIHAs. ['anorenu ibl. KauecTBeHHBIE peaKkIK Ha ralOTeHU -
noHbl. [IpruMeHenue coeAMHEHNH rajloreHoB U UX OHOJIOrHyecKas poJb.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnel. Cepa B ipupose U €€ noiaydeHue.
AnnotponHsle MOAM(UKALIUY CepBl U UX CBOICTBAa. XMMUYECKHE CBOWCTBA CEPhI U €€
IIPUMEHEHHUE.

CepoBoJ10pOJI: CTPOEHUE MOJIEKYJIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, MOITy4YEeHUE U
3Hauenne. CepoBogopoanas kucinota. Cynbpuasl U ux 3HadeHue. JIIoMUHOPOPHI.

Oxkcun cepsl (1V), cepuucras kucnora, cyabutsl. KauecTBeHHast peakius Ha Cyab(QUT-HOH.

Oxcun cepsl (VI), cepnas kucinora, cynbdatsl. Kpucramnorunparsl. KauectBennas
peakius Ha CyabdaT-uoH.

CepHas KUCIIOTa - CUJIBbHBIH 25ekTpoauT. CBoiicTBa pa30aBiIeHHON CEpHON KUCIOTHI, KaK
TUIMYHON KUCIIOTHI: B3aUMOACHCTBHUE C METANIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHUAMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUIPOKCUIAMH, cosiMu. KauecTBeHHas peakius Ha CyibdaT-
HOH.

OOm1ast xapakTepucTHKa 31eMeHTOB VA-Tpynmnbl. A30T, CTPOCHHUE aToMa U MOJIEKYJIbI.
OuU3NYECKNE U XMMUYECKUE CBOMCTBA U MPUMEHEHNE a30Ta. A30T B IPUPO/JIE U €T0
OmosoruuecKas pob.

AMMUak, CTpoeHre MOJIEKYJIbl U (pU3HUecKrue CBOicTBa. AMMUaYHas BOJa, HAIAThIPHBIN
CIUPT, TUAPAT aMMUaKa. JJOHOPHO -aKLENTOPHBIM MeXaHU3M 00pa30BaHMs KATHOHA aMMOHHUSI.
BoccranoBurenbHble cBoiicTBa aMMuaka. Conu aMMOHMS U UX puMeHeHue. KauecTBeHHas
peakiys Ha KaTHOH aMMOHMUSL.

Oxcuipl a30Ta: HeCoae00pa3yoIue U KUCIOTHBIE. A30THCTast KUCIIOTa M HUTPUTHI.
A3oTHas KHCII0Ta, €€ oJlydeHue U cBoiicTBa. HuTpartsl.

docdop, ctpoenue aroma u amorponus. Dochuast. Dochun. Oxcun hochopa(V) u



oprodochopnas kucnora. Docharer. Dochopubie ynodperns. UHCEKTULIHIBL.

OOmias xapakTepucTiKa 31eMeHToB [V A-rpynmnbl: 0cOOEHHOCTH CTPOSHHS aTOMOB,
IIPOCTBIX BEIIECTB U COEIMHEHUI B 3aBUCUMOCTH OT I0JIOKEHMSI 371eMEHTOB B Ileproanueckoit
cucreme. YTiaepol. AJUIOTPOIIHbIE MOTUBUKAIIMM: anMa3, Tpagut. AMOp]HBIA yriepoa u ero
copTa: caka, aKTUBUPOBAaHHBIN yrosb. Asncopouus. XuMuyeckue CBOWCTBA yIiepoa.
Kokcoxummueckoe Ipou3BOJCTBO U €ro npoaykius. KapOumsl.

Oxkcun yraepona(ll): ctpoeHue MosieKyJbl, MOJTydeHUE U ero cBoicTBa. OKCHI
yraepona(lV): crpoeHue MoseKysibl, IOJIy4eHHE U ero cBoicTBa. YroibHasa kuciora. Conn
YrOJIbHOM KUCIIOTBI: KapOOHAThI U THIpoKapOoHaThl. TexHUYecKkas U MUILEBAs COJa.

Heopranuueckue u opraHuyecKue BEIIECTBA. Y TIEBOAOPOIAbl. XMMHUUECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KaK MOPSI0K COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, KaK IpeJeIbHbIE YIIIEBOAOPOIbl. DTUJIEH U allETUIIEH, KaK HENPEIeIbHbIE
(HeHachIIIEHHbIE) YTIeBOJ0pobl. ['opeHue yrieBonopo1oB. KayecTBeHHbIE peakiuy Ha
HEIpeEeIbHbIE COCIUHEHMS.

OTWIOBBIN CIUPT, €r0 MOJyYeHHE, MPUMEHEHUE U (PU3HO0JIOTHYECKOe JeiicTBUE.
TpéxartoMmuslii ciupt rMuepuH. KauecTBeHHas peakliysi HA MHOTOaTOMHBIE CIIUPTHI. YKCyCHas -
IIpe/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cpoiictBa. Kpemuuii B npupozae. CUIUIUIBI U CUJIaH.
Oxcupn kpemuusi(1Y). KpemnueBas kucnora u €€ coiu.

[IpousBoncTBO crekia u neMenTa. [Ipoaykiys cuiaMKkaTHOW POMBIIIIIEHHOCTH:

ONITHYECKOE BOJIOKHO, Kepamuka, papdop, dasHc.
OnTryeckoe BOJIOKHO.

Hewmerannsl B npupoze. @pakiimoHHas eperoHKa *HJIKOT0 BO3lyXa Kak crocoo
MOJTy4eHHUsl KUCII0po/Ia, a30Ta, aprosa. [lonyuenue pocdopa, kpemHus, xjiopa, ifoaa.
DNEeKTPOIN3 PacTBOPOB.

[TonydyeHune cepHOI KUCIOTBI: CBIPHE, XUMU3M, TEXHOJIOTUYECKAsl CXEMa, METOJ]
KMIISILETO CJI0s, MPUHIUIBI TeII000MeHa, MPOTUBOTOKA U LupKysauuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTUYECKAs CXEMa.

JdemMoHcTpanuu

e Komnekmus HemMeTamios.

e Moaenu KpUCTAJUIMYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLUIIBI €T0 PadOTHI.

e ['opeHue HEMETaIOB - MPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.
e OO0pa3Ibl TaJOreHOB - IPOCTHIX BEIIECTB.

e BsaumogelicTBuE TaJOreHOB ¢ METaJJIaMHU.

e BriTecHenue xiopa OpoMoM UM l0J1a U3 PaCTBOPOB UX coJiel

e KouteKius NpupoaHbIX COETMHEHHM XJI0pa.

e BsaumozeiicTBue ceprl ¢ METalIaMHU.

e ['opeHHe cepbl B KHCIOPOAE

o Komnekus cynbQuaHbIX py.

e KayecTBeHHas peakuys Ha Cynb(Gua-HOH

e OO6eciBeurnBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTBIM Ta30M.

e B3sanmoneicTBHEe KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEBIO.

e OOyrimMBaHWE OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOMN CEPHON KHCIOTOM.
e Jlnarpamma «CocTaB Bo3ayXxa».



e Buneodparmentsl u cnaiiapl «IItuabu 6azapby.

e [lomydenue, coOupanue U pacro3HaBaHUE aMMHAKa.

e Paznoxenne Ouxpomara aMMOHHSI.

e BsaumonelcTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.
e ['opeHHE YEpHOro Mmopoxa

e PaznoxeHue HUTpATa KaJIisl U TOPEHHUE JIPEBECHOTO YTOJIbKa B HEM
e  OOpa31sl MPUPOIHBIX coearHeHUH docdopa.

e Topenue pochopa Ha BO3AyXe U B KUCIOPOIE.

e [lomyuenue O6emnoro Gpocdopa u UCTIBITAHNE €TO CBOWCTB

o Komnekmus «O06pa3ibl IpUPOIHBIX COSTUHEHHUH yriaepoaa»

e [loptper H. JI. 3enunckoro. [ToriomeHne akTHBUPOBAHHBIM YIIEM PaCTBOPEHHBIX

BCIICCTB MJIM I'a30B.

e VYCTpOHCTBO NPOTHUBOrasa.

e Mojenu MOJIEKyJ METaHa, 3TaHa, STUICHA U alleTUIICHA.

e BsaumoneiicTBue sTuIeHa ¢ OPOMHOM BOJOH M pacTBOPOM II€pMaHIaHaTa Kajusl.
e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA IIpUMEpe YKCYCHOM KHCIIOTHI.

e KayecTBeHHas peakius Ha MHOTOaTOMHBIE CIIUPTHI.

e Komnekmus «O0pa3ubl IPUPOIHBIX COETUHEHUN KPEMHUSY.

e Kosueknus crexia, KEpaMHUKH, IEMEHTA U U3/1€TIUH U3 HUX.

e Koutekius NpoayKIUHA CUIIMKATHON IPOMBIIUIEHHOCTH.

e BuneodpparmenTs u cinaiipl « [pon3BoACTBO CTEKIA U LIEMEHTA.

e Komnekuus «IIpuponHble coeIMHEHNS HEMETAIIIIOBY.

e Bugneodpparments! u cnaiiipl «@pakimoHHas MEPETOHKA KHUJIKOTO BO3TyXa»

e Buneodpparmentsl u cnaiiasl «IlomydueHue Bogoposa, KUCIOPOaa U TaIOTEHOB

QJICKTPOJIUTUICCKUM CITOCOOOM.

e Mopnenu anmapaToB Uil IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mojenp KUIAIIETO CIIOS.

e Mojenps KOJTOHHBI CHHTE3a aMMUAKA.

e BuneodpparmenTs! u cnaiiapl «IIpor3BoACTBO CEPHOI KUCIOTHI».
e Bugaeodparments! u cnaiiabsl «IIpou3BoaCTBO aMMHaKay.

e Komnexnus «CpIpb€ U1 MOIYYEHNS CEPHON KUCIOTBD.

JlabGoparopHbie ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacno3naBanue rajioreHu1-mOHOB.

KadecTBeHHBIE peaKkIuy Ha Cylb(aT-HOHBI.

KavecTBenHast peakiust Ha KaTHOH aMMOHHSI.

XUMHYECKUE CBOMCTBA a30THOM KHCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsie peaknnu Ha GocdaT-moH.

ITonmy4yenue u CBOMCTBA yrOJIbHON KHACIIOTBHI.

KadecTBeHHast peakiusi Ha KapOOHAT-HOH.

[TpomyckaHue yrieKucIoro ra3a 4yepe3 pacTBOp CUIIMKATa HATPHSI.

IIpakTnyeckune padoTel

2. V3yueHne CBOWCTB CONSHON KHUCIIOTEL



3. U3ydeHne CBOMCTB CEPHOM KHUCIIOTEL
4. TTonyyeHne aMMUaKa ¥ M3y4eHHUe €ro CBOMCTB.

5. TosyyeHue yriieKMCIIOro ra3a U U3y4eHHe €ro CBOUCTB.
MeTta/uibl ¥ UX COeIMHEHUS

ITonoxenue Meramios B [lepuoguyeckoit cuctemMe XUMUYECKUX 311eMeHTOB /1. 1.
MeneneeBa, CTpO€HUE UX aTOMOB M KPUCTAIUIOB. MeTajuinyeckas CBA3b U METajuIMdecKast
KpUcTajunueckas pemérka. usznyeckne cBOWCTBA METAJIIOB: AJIEKTPO- U TEIJIONPOBOJAHOCTb,
OTpaXkarollas CHOCOOHOCTb, MIIACTUYHOCTD. CIlIaBbl YEPHBIE U LIBETHBHIE.

Mertajuibl KaKk BOCCTAaHOBUTEIU. DJIEKTPOXUMUUYECKUIN Pl HaNpsoKeHUH. B3anmoeiicTBre
METaJUIOB C HEMETAJJIaMH, OKCUIAMU, KUCIOTAMU, COJISIMU. AJIFOMUHOTEPMHUSL.
CTtpoeHre aTOMOB U TPOCTHIX BEIIECTB IIEIOYHBIX METAIIOB. 3aBUCUMOCTh (PH3HUECKUX U
XUMHUYECKHUX CBOMCTB LIEIOUYHBIX METAJIJIOB OT 3apsI0B siAep UX aTOMOB. OKCUIbI U THIPOKCH/IBI
LIEJIOYHBIX METAJUIOB, UX IIOJIy4EHHE, CBOMCTBA, IPUMEHEHNE. BaxkHeNIINe COMM IIET0YHbBIX
METAJUIOB, UX 3HAYEHUE B )KUBOW U HEXKUBOM IIPUPOJE U B )KM3HU YEIIOBEKA.
CrpoeHue aTOMOB U MPOCTHIX BEUIECTB IIEIOYHO3EMENBHBIX METAIOB. 3aBUCUMOCTh
(U3MYECKUX U XUMHYECKUX CBOMCTB MIEJIOYHO3EMEIbHBIX METAJUIOB OT 3apSAA0B JEp UX
aToMOB. OKCUJbI U TUAPOKCH/IBI IIETOYHO3EMENIbHBIX METAJNIOB, UX MOJIyY€HUE, CBOMCTBA U
npuMeHeHue. BaxkHeiiye conu mEIOUHO - 3eMEeIbHBIX METAJUIOB, UX 3HAYEHUE B IPUPOJIE U
XU3HU yenoBeka. KapOoHatel u ruipokapOOHATHI KAJIbLIMSL.
JXK€ctkocTh BOABI: BpeMeHHas U mocTosiHHast. CriocoObl yCTpaHEeHUsI BPEMEHHON KECTKOCTH.
Crnioco0sbl ycTpaHeHHs TOCTOSIHHOM KEcTKoCTU. MoHuThl. CoeMHEHNS allOMUHUS B TIPUPO/IE.
Xumunyeckue cBorcTBa amoMuHMsL. OCOOEHHOCTH OKCHA U THAPOKCH/IA ATFOMUHUS KaK
aMm(doTepHBIX coeNUHeHNH. BakHeimme conu amomMuHus (XJopu, cyiabdar).
OcobeHHocTu cTpoeHus aroMa xenesa. JKenezo B npupone. Baxxueitmue pyast sxene3a. OKcuabt
u runpokcusl xeneza(ll) u xenesza(lll). Comu xeneza(ll) u xeneza(lll). ObnapyxeHue HOHOB
KAaTHOHOB JK€Jl€3a B pacTBOpE. 3HAYEHHUE COCIMHEHUH JKele3a.
Koppo3us xumuueckas 1 3JIEKTpOXUMHUYEcKasl. 3allliTa METAJUIOB OT KOPpo3uH. MeTasuibl B
Mpupo/Jie: B CBOOOHOM BHJIE U B B coeanHeHul. [lorsTre o Mmetayuryprun. U€pHas u iBeTHas
Metauryprus. [IupoMeramnyprust, TiApOMETauTyprys, JeKTpoMeTauTyprus. JJoMeHHbIH
nporiecc. [lepepaboTka uyryHa B cTajib. IJIEKTPOJIU3 PACIIIIaBOB.
JdemMoHcTpanuu

*  BzaumopeicTBue HATPUs, TUTHS U KAJBLUS C BOJOM.

* T'openue HaTpUs, MarHus M KeJe3a B KUCIOPOJIE.

* Bcnbllka TEpPMUTHON CMECH.

* BsauMmozelcTBUE CMECU ITOPOLIKOB CEPBI U XKeJe3a, [IUHKA U CEPBI.

* BzauMopelicTBHE aIIOMUHUS C KUCIOTaAMHM, HIETI0YaMU U BOJOM.

* BzaumopeicTBue XKene3a U MEAU C XJIOPOM.

* BsaumopnelcTBue MEIU C KOHLICHTPUPOBAHHON CEPHOM KUCIIOTON U a30THOU KUCJIOTOM

(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

* Okxpacka IJIaMEHU COEAMHEHHUSIMU LENOYHBIX METAJJIOB.

* Okxpacka IJIaMEHU COEAMHEHUSIMU LENOYHO3EMEIbHBIX METAJUIOB .

* TameHue u3BeCTH BOJOM.

* IlomydeHue )kECTKOU BOJBI B3AUMOJECHCTBUEM YIVIEKUCIIOTO Ia3a C U3BECTKOBOW BOJOM.



* VYcrpaneHue BpeMEHHOM KECTKOCTH KUTITYCHUEM U JOOABKOM COJIBI.

* VYcTpaHeHUE NOCTOSHHON KECTKOCTH JOOABKOM COIBI.

*  VoHUTHI ¥ IPUHIIMIT UX ACUCTBUS (BUACOPpPArMeHT).

e Komtekuus npupoIHbIX COCIMHEHUN AITFOMUHUSL.

*  BugeodparmMeHTsl u ciaiiibl «OKCHI ATIOMUHUS U €T0 MOTU(DUKAIIAN.

* Tlonydyenne aM(pOTEPHOTO TUIPOKCHU A ATTFOMUHUS U UCCIICIOBAHUE €TI0 CBOMCTB.
¢  Komneknusg « XUMHYECKHE HCTOUYHUKH TOKa.

* Pe3ynpTaThl AIUTENBHOIO SKCIEPUMEHTA 10 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEIHUN B
3aBHUCHUMOCTH OT yCJIOBHH ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodpparmentst u cnaiiapl «I [pou3BOICTBO UyTyHA U CTATIH.
*  BuneodparmenTsl u cinaiiapl «3aenus u3 4yryHa u craiam».
*  BuneodparmenTsl u ciaipl «I[pon3BoACTBO aIFOMUHUS.
JlabGopaTropHbie ONBITHI
39.BsaumoeiicTeue xenes3a ¢ pactBopoM cyibpara meau(ll).
40.TTony4enre n3BECTKOBOM BOMBI M OIBITHI C HEA.
41.TTonyuenue rugpoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTuyeckue padoThl
6. IlomydeHue 5KeCTKON BOIBI M CIIOCOOBI €€ YCTPAaHEHHS.

7. Pelenue SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «MeTasuibiy.
XuMus H OKpy:KamoLas cpeaa

Crtpoenue 3emiu: siApo, MaHTHs, 3€MHast KOpa, UX XUMUYECKUi cocTtaB. JIutocdepa u eé
XUMHUecKkuil coctaB. Munepansl. Pynel. Ocagounsie nopossl. [lone3Hsie uckonaemsle.
XuMmudeckuil coctaB rupochepbl. XMMHUUECKHM COCTaB aTMOC(EPHI.

HcTouHNKHM XMMHUECKOT0 3arps3HEHMs OKpY»Karolei cpepl. [ 100abHble 3KOJI0THYeCKHe
MpOOJIEMbI YEI0BEYECTBA: TAPHUKOBBIN 3(PPEKT, KUCIOTHBIE 10K /IH, O30HOBBIE JBIPHI.
MexayHapoiHOE COTPYAHUUYECTBO B 00JIACTH OXPaHbl OKPY’KAIOIIEH Cpeibl OT XUMUUECKOTO
3arpsi3HEHus. «3e€Hast XUMHUD.
JdemMoHcTpanuu

*  BuneodparmenTsl u cnaiiapl «CtpoeHue 3eMin U €€ XUMUYECKUN COCTaBy.

¢ Komieknus MUHEpaIOB U TOPHBIX IMTOPOI.

¢  Komnekuus «Pyasl MeTammosy.

* Buneodparments! u cnaiiabl «I 1o0agbHbIE HKOJIOTHYECKUE TIPOOIEMBI YEIIOBEUECTBAY.
JlabopaTopHbIe ONbITHI
43. Usyuenue rpanura.

O0001menne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka k OCHOBHOMY roCcy1apCcTBEHHOMY 3K3aMeHY

CtpoeHne aToma B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOT0 3jieMeHTa B [leprnoandeckoii
cucreme. CTpoeHHE BellecTBa: XUMUYECKasi CBSI3b U KPUCTAIUIMUECKUE PEIIETKU. 3aBUCUMOCTb
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BELIECTB (METAJNIOB, HEMETAJJIOB, 0JaropoaHbIX



ra3oB) OT IOJIOKEHUS 3JIEMEHTOB B [lepuoanueckoii cucreme. TUNoaorus HeOpraHu4eCKNX
BEILECTB, JEJICHUE UX Ha KJIacChl ¥ rpynnsl. [IpencraBureny.

[Ipu3Haky U ycioBus NPOTEKAHUS XUMUYECKUX PEAKLIUNA. THUIIOIOrUs XMMUYECKUX PEAKIUH 110
pa3NUYHBIM OCHOBaHUAM. Peakiun noHHOTO 0OMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu.

XUMUYECKUE CBOMCTBA IIPOCTBIX BEIECTB. XapaKTepHbIe XMMUYECKHE CBOMCTBA
coJ1e00pa3yoIuX OKCUIOB, THIPOKCUA0B (OCHOBAaHUH, KUCIOT U aM(pOTEPHBIX THAPOKCHIOB),
coJiei.

YyeoHo-TeMaTHYECKHIi IJIaH

Ne | HaumenoBanwme pasnenoB (tem) | KomumdectBo B ToM umcne Ha npoBeaeHue
4acoB 110 [IpakTrueckux KoHTposbHbIX
porpamme pador pabot
8 knacc
1 HauanbHablie moHsiTHs ¥ 3aKkoHbl | 21 2 2
XUMUH

2 | Baxneiimme npenctaBuTeNn 18 3 1
HEOPTraHUYECKHUX BEIECTB.
KonnuecTBeHHBIE OTHOIICHUS B
XUMUH

3 OCHOBHBIE KJIACCHI 10 1 1
HEOPraHMYECKUX COCAMHEHUN

4 | Ileppoauyeckuii 3aK0H U 8 1
[Tepunonnueckas cucrema
XUMHUYECKUX 3jieMeHToB [[. 1.
MeHnzeneeBa v CTpOEHUE aTOMa

5 XuMudeckas CBA3b. 11 0 2
OKHCIUTEIBHO -
BOCCTAHOBHUTEJIbHBIC PEAKIIHU

Htoro 68 6 7

9 knacc

1 | IToBTOpeHue u 0000IIEHNE ) 1

CBEJICHUH I10 Kypcy 8 Kiacca.
XUMUYECKUE PEAKIINU

2 | XuMHYeCKHe peakiuy B 10 1 1

pacTBopax

3 HeMeTamnsl 1 ux coequHEHUS 25 4 1

4 MeTamisl ¥ UX COSIMHCHUS 17 2 1

5 | Xumus ¥ oKpyxarwomas cpera | 2

6 O00011IEeHYE 3HAHUN IO XUMUHA | 7 1

3a KypC OCHOBHOM IIIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCy/IapCTBEHHOMY dK3aMeHy
(0I'9)
Pezepr 2
Hroro 68 7 5




H.TIaHI/IpyeMbIe pe3yJabTaThbl 0OCBOCHUA yqeﬁﬂoro npeamMera

Ilo 3aBCPIICHHUIO KypCa XUMHH HA 3TaHC OCHOBHOI'O O6IJ.[CFO O6pa3OBaHI/IH BBIITYCKHUKH
OCHOBHOM IIKOJIBI AOJIKHBI OBJIAZIETE CIICAYIOIUMU pPE3YJIbTaTaMM:

. Jluunocmmuvie pezynomamoi:
1) ocosnanue cBoeii STHUYECKOI TPHHAIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKIIaJla
POCCHUICKON XUMHYECKON HayKH B MUPOBYIO XUMUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K O3HAHMIO XMMUM; TOTOBHOCTH H
CIOCOOHOCTH 00YYaIOIIMXCS K CAMOPA3BUTHIO  CaMO0OOPa30BaHUIO HA OCHOBE M3YYEHHBIX
(baKkTOB, 3aKOHOB ¥ TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U TIOCTPOCHUE HHINBUIYaTIHHON
00pa3oBaTeNbHON TPACKTOPHH;
3)  @opmuposanie NeNOCTHON €ECTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOM YacThIO
KOTOPOH SIBJISIETCS] XUMHUYECKasi KAapTHHA MUPA;
4) oenadenue cOBPEMEHHBIM A3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUECKUM;
5) oceoenue counanbHbIX HOPM, TIPABUJI TIOBEACHHUS, Posiei U (OPM COLUANBHOMN KU3HU B
COLIMyMe, TPUPOJIE ¥ YACTHOM KHU3HH HA OCHOBE SKOJIOTHUECKON KYJIBTYPHI 1 0€3011acCHOTO
oOpallleHHsI C BEIIECTBAMU M MaTepUAIaMH;
6) @opmuposanue KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILIEHUH CO CBEPCTHUKAMH 1
B3pOCIIBIMU B IIpolLiecce 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHo-
UCCIIeI0BATENILCKOM, TBOPUECKON U IPYTHX BUJIOB JIEATEILHOCTH, CBA3aHHBIX C XUMHUEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue neneii cobcTBEHHOro 00yYeHHUS, HOCTAHOBKA M (POPMYIMpPOBAaHHUE JIsl ceOs
HOBBIX 33]1a4;
2) nnanuposanue TyTel TOCTHKEHHS KENTAEMOTO PE3yNIbTaTa 00yIeHHs XMMUH KaK
TEOPETHYECKOT0, TAK U IKCTIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBOMX NEHCTBHI C MIIAHUPYEMBIMH PE3YJIBTATAMH, OCYUCCMETEHIE KOHTPOIIS
CBOEH JIESATENIbHOCTH B MPOLIECCE TOCTHXKEHUS pe3ybTaTa, onpedeienue Crioco00B IeHCTBUN
TIPH BBITTOJIHEHUH JTa00OPATOPHBIX M MPAKTHYECKUX paOOT B COOTBETCTBUU C MTPABHIIAMH TEXHUKH
0C30ITacHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(OPMAIIUH, TIOTYdEHUE U AHAIN3 €€, CO3aHne
WH(POPMAIIMOHHOTO MPOJYKTA M €r0 MPE3eHTAIINS;
5) ucnonvsoeanue OCHOBHBIX MHTEILIEKTYaIbHBIX OIEPALUii: AHAIM3A ¥ CHHTE3a, CPABHEHHUS U
CHCTEMaTH3alN1, 0000IIECHHS 1 KOHKPETH3AINH, 8blA61eHUe TIPUINHHO-CIICIICTBEHHBIX CBSI3eH 1
nocmpoenue JOTHIECKOr0 pacCyXJIeHUs U YMO3aKII0UeHUs (MHAYKTUBHOTO, IEAYKTUBHOTO U 110
aHAJIOTHH) Ha MaTepualie €CTeCTBEHHO-HAYYHOI'O COJCPKAHNUS;
6) ymenue co3naroT, IPUMEHSATH U HPEOOPa3OBLIBATH 3HAKU U CUMBOJIBI, MOJIEIH M CXEMBI IS
peleHus yueOHbIX U MO3HABATEIbHBIX 33a4;
7) gopmupoeanue vi pazeumue SKOJOTHIECKOTO MBIIUIEHHS, yMEHHE IPUMEHSATH €0 B
M03HABATEIbHOM, KOMMYHHUKATUBHOM, COLIMANBHOM MPAKTUKE U MPO(ECCHOHANTBHOM



OpHUEHTALINH;

8) cenepuposanue uneii u onpeneneHue CpeCTB, HEOOXOUMBIX [ X PEATU3ALUM.

l11. ITpeomemnoie pezynomamor:

BbinmyckHUK HayuHuTCS:

® XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUSA: HAONIO/ICHUE, U3MEPEHUE, IKCIICPUMEHT;

® OIUCHIBATH CBOMCTBA TBEPBIX, )KUAKHX, Fa3000pa3HbIX BELECTB, BBIACIAA UX
CYILIECTBEHHbIE IPU3HAKY;

®  DPACKPBIBATh CMbIC] OCHOBHBIX XUMUYECKUX MOHITUN «aTOM», «MOJIEKYJIa»,

«XMMHYECKHH 3IEMEHT»,  «IIPOCTOE BELIECTBO», «CI0XKHOE BELIECTBOY,

«BAJICHTHOCTBY, «XMMHUYECKas peaKiys», UCIOJb3ysl 3HAKOBYIO CUCTEMY XUMUH;

®  pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHON TEOPUH;

® pa3nuyaTh XMMHUYECKHE U (PU3NYECKUE SIBICHUS;

® Ha3bIBaTh XMMHUYECKUE DIIEMEHTHI;

e OIpeneNniTh COCTaB BELIECTB 0 UX (popmymam;

® OIpEIENSITh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COSAUHEHMSIX;

® ONpENeNiTh TUIl XUMUYECKUX peaKuii;

® Ha3bIBaTh IPU3HAKU U YCIOBHS IPOTEKAHUS XMMUYECKUX PeaKIuii;

®  BBIIBIIATH IPU3HAKHU, CBUJIETEIbCTBYIOIINE O MPOTEKAHUU XUMHUECKON peakluu Ipu
BBITNIOJTHEHUM XUMUYECKOTO OIIbITA;

® COCTaBIATH (POPMYJIBI OMHAPHBIX COCTMHEHUIA;

® COCTaBJIATH YPAaBHEHUS XUMHUYECKHUX PEAKIIMIA;

e columonaTh npasuiia 0€30MacHON paboThl PU NPOBEICHUH ONBITOB;

® [0Jb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYI0M;

®  BBIYHCIATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEILIECTB;

®  BBIYHUCIIATH MACCOBYIO JIOJII0O XMMHYECKOT0 3JIEMEHTA 10 (JOPMYJIe COeMHEHUS;

®  BBIYUCIIATH KOJUYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
peareHToB WM NPOAYKTOB PEAKIINH;

®  XapakTepu3oBaTh (PU3NUYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJOPOJA;

® [I0JIy4aTh, COOUPATH KMCIOPOJ U BOJIOPOS;

® pacrno3HaBaTh ONBITHBIM IMyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;

® pacKpbIBaTh CMBICI 3aKOHa ABOrajapo;

® PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakinumn», «MOJISIPHBIA 00BEMY;

® XapaKkTepu3oBaTh (PU3MUYECKHE U XUMUYECKUE CBONCTBA BOJIbI;

® pacKpbIBaTh CMBICI MOHATHUS «PAaCTBOPY;

®  BBIYKCIATH MAaCCOBYIO JOJI0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEIETEHHON MaCCOBOM J10J1€M paCTBOPEHHOTO BEUIECTBA;

e Ha3bIBaTh COEJUHEHUS U3YyUEHHBIX KIACCOB HEOPTAHUUECKUX BEILECTB;

® XapakTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBaHUI, COJIEH;

¢ ONpCACIIATH MPUHAMJICIKHOCTD BCHICCTB K ONPCACIICHHOMY KJIACCY COGILPIHGHPIP'I;



COCTaBJIATh (POPMYJIbl HEOPTAaHUUYECKUX COSAMHEHUN N3YUYEHHBIX KIJIACCOB;

IIPOBOAUTH OMBITHL, OATBEPKAAIOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIacCOB

HEOPraHUYECKHUX BEIECTB;

pacrno3HaBaTh ONBITHBIM ITYTEM PAaCTBOPBI KMCIIOT U LIEJI0UEH 110 N3MEHEHHIO OKPACKU

MHMKATOpa;

XapaKTEpPU30BaTh B3aUMOCBS3b MEXY KJIACCaMU HEOPTraHWUYECKUX COEIMHEHUI;

packpsiBaTh cMbici [lepuonuueckoro 3akona J[. 1. Menneneena;

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOTO) HOMEPa XMMUYECKOTO

3JIEMEHTa, HOMEPOB TPYIIIbI U Nleproja B nepuoanueckoit cucreme . 1. Menpaeneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B

Ipezieaax MajbIX IEPUOJIOB U INIaBHBIX MTOATPYII;

XapaKTepu30BaTh XUMHUYECKHE IEMEHTHI (OT BOJOPO/ia A0 KaJbIKs) HA OCHOBE UX

I0JIOXKEHUA B neproanueckoit cucreme /1. . MenneneeBa u 0coO€HHOCTEN CTPOEHUSI UX

aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB NIEpBbIX 20 371EMEHTOB IIEpUOANYECKOM cucTteMsl /1.

U. Menneneena;

PacKpbIBaTh CMBICI MOHATHI: «XUMUYECKAs CBSA3b», «3JEKTPOOTPULATEIBHOCTHY;

XapaKTepu30BaTh 3aBUCUMOCTH (PU3NUECKHUX CBOIMCTB BEIIECTB OT TUIA KPUCTATINYECKOM

pELIETKY;

OIIpEeAEIATh BUJ XUMUYECKON CBSA3H B HEOPraHUUYECKUX COCTMHEHUSX;

M300pakaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BHIAMH

XUMHYECKHUX CBI3EH;

PacCKpbIBaTh CMBICI MOHATUN «MOH», «KATUOH», «AHUOHY, «3JIEKTPOJIHUTHI»,
«HEINEKTPOJIUTBIY, «AIEKTPOIUTUYECKAS AUCCOLUALINSY, COKUCITUTENbY», «CTENEHb

OKHCJIEHHUS», «BOCCTAHOBUTEIDY, «OKUCIEHUE», KBOCCTAHOBJIICHHUEY;

OIIPEAEIAT CTENEHb OKUCIIEHNS aTOMa 3JIEMEHTA B COCIMHEHNUH;

PacKpbIBaTh CMBICI TEOPUU IEKTPOIUTUUECKOHN TUCCOLMALINY;

COCTABJISITh YPABHEHHUSI DJIEKTPOJIMTHYECKON TUCCOLMALINN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYIIHOCTb IpOIiecca SJIEKTPOTUTHUECKON AUCCOLMAIMM U PEeaKIIUil HOHHOTO

oOMeHa;

COCTaBJIATh TOJHBIE U COKpAIIEHHbIE HOHHBIC YPaBHEHUS peakinii 0OMeHa;

OTIpeJIeNIATh BO3MOXKHOCTD TPOTEKaHUs PEaKIIUii HOHHOT'O OOMEHa;

MPUBOJIUTH PEaKLMH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;

OTIPEAEIATH OKUCIIUTEND U BOCCTAHOBUTEID;

COCTaBJISITh YPaBHEHHUSI OKUCIUTEIBHO ~-BOCCTAHOBUTENIBHBIX PEAKIIUN;

Ha3bIBaTh (PaKTOPBHI, BIUSAIONINE HA CKOPOCTh XMMHUYECKOIN peakiiuu;

KJIaCCU(UIUPOBATh XUMUYECKUE PEaKLIUU MO Pa3IMuHbIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHUEM U CBOMCTBAMU

HEMETAJIJIOB;

MIPOBOJIUTH OIIBITHI 11O MOJIYYEHHUI0, COOMPAHUIO M U3YUYEHUIO0 XUMHUYECKUX CBOICTB

ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa,;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: YITIEKUCIIBbINA Ia3 U aMMHUaK;

XapaKTEepU30BaTh B3aUMOCBA3b MEXKAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

Ha3bIBATh OPraHUYCCKUC BCIICCTBA 110 UX q)opMyne: MECTaH, 3TaH, 3TUJICH, MCTAHOJI,



3TaHOJI, TIMLEPUH, YKCYCHasl KUCIIOTa, aMUHOYKCYCHAsi KUCIIOTa, CTEAPUHOBAsI KMCIIOTA,
OJICMHOBAs KUCIIOTA, IJII0KO03a;

® OLIEHUBATh BIUSHUE XUMUYECKOI'0 3arpsI3HEHMSI OKPY>KaIOLIeH Cpeibl Ha OpraHu3M
4eJI0BEKa;

® TIPaMOTHO OOpaIIAThCS C BELIECTBAMU B [IOBCEIHEBHON KU3HH;

®  OIpPEIENITh BO3MOXHOCTh IPOTEKAHUS PEAKIIMM HEKOTOPBIX IPEICTaBUTENEH
OpPraHUYECKUX BELIECTB C KMUCIOPOJOM, BOJOPOIOM, METAJIIAMU, OCHOBAHUSIMH,
rajJOreHaMu.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

*  8bIOGUAMD U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX
sewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCIU 6CIYNAMb 8 XUMUYECKUe
peaxyuu, o xapakmepe u nPOOYKMAax PasiudHblX XUMUYECKUX PeaKyull;

*  Xapakmepuzo8amv 8ewecmed no COCMAagy, CMpoeHUrO U C8OUCMEAM,
YCMAaHABIUBAIOM NPUYUHHO-CIEOCMBEHHbLE C8A3U MeHCOY OAHHbIMU XAPAKMEPUCTNIUKAMU
seuecmaa

* cocmasnsims MOJLEKYIAPHbLE U NOJHbLE UOHHbIE YPAGHEHUsL NO COKPAUJEHHBIM UOHHBIM
VDABHEHUAM,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8eujecmaa NPOAGIAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBLE CBOUCNBA C YUemOM CeneHell OKUCTIeHUS DJIeMEeHMO8, BX00SAUUX 8 €20
cocmas;

* cocmasnams ypasHeHus peakyuil, COOmeencmsayouux noc1e008ameibHOCmu
npespaujenuli HeOP2AHULeCKUX 6eWecme PA3IUUHbIX KIACCO8;

*  8bI0GUAMD U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOMe3bl O Pe3Vilbmamax
6030€UCMBUsL PA3TUUHBIX (PAKMOPOE HA USMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyuu,

*  UCNoIL308aMb NPUOOPEMEHHBIE 3HAHUS OJISl IKOJO2UYECKU 2PAMOMHO20 NO8EOEHUs 8
OKpyJHcaroujell cpeoe;

*  uUCnov308amsb NPUOOPEMEHHbBIE KIloUesble KOMNEMeHYUU NPU bINOIHEHUU NPOEKMOo8
U Y4ebHO-UCCIe008aMeNbCKUX 3a0aU NO U3YHUEHUIO C8OUCME, CNOCOO08 NOLYYEHUS. U
PACNO3HABAHUSL BEUECTE;

*  00BLEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUYECBAX U XUMUUECKUX NPOYECCaX,

*  KpumuuecKu OmHOCUMbCS K NCe80OHAYYHOU UHDOpMayuu, Hed0OPOCOBeCMHOU
peKname 8 cpedCmeax Maccogou uHgopmayu,

*  0CO3HABAMb 3HAYEHUE MeOPeMULecKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOU
OesimenbHOCIU Yel06eKd,

* co30arom mooenu u cxemwl OJis peuieHus Y4eOHbIX U NO3HABAMEIbHBIX 3A0at,
NOHUMAMb HE0OXO0OUMOCMb COON0EHUs NPEONUCAHUU, NPeONaAcAeMblX 8 UHCIMPYKYUSAX NO
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.



MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE

®DenepanbHbIi rOCy1apCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT IPEAyCMaTpUBAET U3yueHHE Kypca XUMUU B OCHOBHOM IIKOJIE KaK COCTaBHOU

qaCTu Hpe,Z[MeTHOﬁ obnactu ((ECTGCTBCHHOHay‘{HBIe IMPEAMETEBD.

Kypc xumun B 8—9 kitaccax paccuuTaH Ha 2 4aca B Helenro B o0beme 136 yueOHbIX yacoB. M3ydeHne 3Toro Kypca JaeT BO3MOXKHOCTh

BBIIYCKHUKY OCHOBHOM IIKOJIbI yerenrHo caath OI'D mo xumuu kak nmpeaMeTa 1no Beioopy.

[Tpemnaraemslii Kypc, XOTS 1 HOCUT OOIICKYIbTYPHBINM XapaKTep ¥ HE CTABUT 3a7a9y NMPOPECCHOHATBHON MOTOTOBKY 00YUJAIONTUXCS, TEM HE

MEHee, IMO3BOJISIET UM ONPEIENIUTHCS C BBIOOPOM NMpoduiis 00ydeHus B CTaplleii mKoie.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 knaccy

1.

Ia6puensu O. C. Xumus. 8 kimace: yaeOHUK 1i1s o01eoopazoBarenbHbix opranusamnuii / O. C. 'abpuensa, . I'. Octpoymos, C. A. Crnaakos.
— M.: Ilpocsemenue, 2019

Ia6puensu O. C. Xumusi. MeToaudeckoe mocodue uist 8 kiacca yaeoHoe mocodue s oomeodpazoBatennbHbix opranusamuii / O. C.
I'abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

INabpuensu O. C. Xumus. COOpHUK 3a/1a4 U yIpaxHEeHUI. § kinacc: yueOHoe mocobue st oomeoOpazoBatenbHbix opranusanuii/ O. C.
INabpuensn, U. B. Tpurybuak M.: [Ipocsemenue, 2019

I'abpuensn O. C. Xumus. Terpanp a1 1a60paTOPHBIX OMBITOB U NMPaKTHUECKUX paboT. 8 ki1acc: yueOHoe mocodue st
obmmeoOpa3zoBatenbHbIx opranuzanuit / C. ['abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

Ia6puensu O. C. Xumus. Pabouas Terpaap. 8 kinace: yaeOHOe mocooue it oomeodpazoBaTenbHbix opranusaiuii / O. C. I'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumus. 9 knaccy

1.

Iabpuensa O. C. Xumust. 9 kimace : yaeOHHK 17151 001eoopaszoBatenbubix opranu3anuii / O.  C. I'abpuensH, . I'. Octpoymos, C. A.
Cnanxos. — M.: IIpocsemenue, 2019

I'abpuensn O. C. Xumus. Meronndeckoe nocodue s 9 knacca: yue0. mocobue st o6imeoOpasoBatenbHblx opranuzanuii / O. C. I'abpuensH,
. B. Akcénona, U. I'. OctpoymoB. — M.: IIpoceemenune, 2019

I'a6puensn O. C. Xumus. COOpHHK 3a/1a4 1 ynpaxxHeHui. 9 kiacc : yue6Hoe nmocobue i o61eo0pa3oBatenbHbIx opranuzanuii/ O. C.
I'abpuensa, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

I'a6puensa O. C. Xumust. Terpans ams 1ab0paTOPHBIX OMBITOB M MPAKTHUYECKHUX paboT. 9 Kitace : yaeOHoe mocodne s
oOmieoOpa3zoBarenbHbix opranuzanuii /O. C. I'abpuensn, U. B. Axkcénosa, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

Ia6puensa O. C. Xumus. Pabouas Terpaap. 9 kimace : yueOHOe ocodue i odmeoopasoBarenbHbix opranm3anuii / O. C. [abpuernsiH,

C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnsie cpeocmea

NHuTtepHeT-pecypcesl

1. http://www.alhimik.ru [IpeacraBnensl pyOpUKH: COBETH aOUTYPUEHTY, YUUTEIIO XUMHH, CIIPABOYHUK (0YEHB OOJIbIIas 1o100pKa TabauIl 1
CIPAaBOYHBIX MATEPUAJIOB), BECEIasi XUMHsI, HOBOCTH, OJIMMITAA/IbI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKHIX CBEIICHUH).

2. http://www.hij.ru XKypnan «Xumust 1 ’KM3Hb» MOHATHO M 3aHUMATEIHHO PAacCKa3bIBa€T 000 BCEM MHTEPECHOM, YTO MPOUCXOHUT B HAYKE M B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT «XUMHKH H XUMHUS», B KOTOPOM IPEICTABICHO MHOYKECTBO

OTIBITOB 110 XUMUH, 3aHUMATEIBHOI HH(OPMAIINH, TIO3BOJISIONICH YBIICYh YUCHUKOB SKCIIEPUMEHTAIHHON YaCThIO MTPEIMETA.

. http://c-books.narod.ru BceBo3moskHas tuTeparypa o XHUMHUH.

. http://www.drofa-ventana.ru M3BectHOe H31aTenbCTBO yIeOHOM muTepaTypbl. HOBUHKHM HAy4YHO-TIOMYIISIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XHMHUH.

. http://1september.ru XypHan mist yaureneit 1 He TOJIBKO. bojbioe konmnyecTBo paboT yUSHUKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/Ximiya Bcepoccuiickuii IKOIBHBIH MOPTAN CO CChIIKAMK Ha 00pa30BaTeIbHbIC CAUTHI 10 XUMHUH.

. www.periodictable.ru COOpHUK cTaTell 0 XUMHUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBIN HKCIIEPUMEHTOM
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Kane}mapno- TEMATHIECCKOC IVIAaHUPOBAHUEC

8 kiace

Ne

Jara

n/n

IInan

dakr

Tema ypoka

dopma
OpraHu3anuu

ypoka

Buabl yueOHO# qesiTeJIbHOCTH

HavaabHble MOHATHS U 3aKOHBI XUMHUH (21 1)

1

[Ipenmer xumuu. Pois xumun

B XXM3HHU YCJIOBCKA

Ypok ycBoeHMs
HOBBIX 3HAHUM

OOBACHAIOT, YTO MIPEIMETOM U3YUCHHSI XUMUU SBIISIFOTCS
BEILIECTBA, UX CBOWCTBA U WX IpeBpalleHus. Paznuyaror tena u
BEILECTBA, BEILIECTBA U MAaT€pUaibl. Y CTAHABIMBAKOT IPUYUHHO-
CJIEJICTBEHHBIE CBSA3H MEXK/y CBOMCTBAMM BEILLIECTB U UX
MIPUMEHEHUEM

XapakTepusyroT MOJIOKUTEIbHYIO U OTPULATENIbHYIO POJIb XUMUU
B )KH3HU COBPEMEHHOT0 00I1eCTBa.

ApPryMEHTHPYIOT CBOE OTHOIIEHUE K XeMO(pmimu 1 xeMohoOuu.

MeTobl HU3YUCHUA XUMHUU

Ypok ycBoeHHs
HOBBIX 3HAHUU

XapakTepu3ylT OCHOBHBIE METO/IbI U3y4ECHUS €CTECTBEHHO-
HAYYHBIX JUCUUIUINH.

[TpuBoasT IpUMEPH MaTEePUATIBHBIX M 3HAKOBBIX HIIH
CHUMBOJIBHBIX MOJIENICH, HCIIOJIB3YEMBIX Ha ypOKax (pU3UKH,
OuoJsioruu u reorpaduu.

Cobupator 00bEMHBIE U MIAPOCTEPKHEBBIE MOAEIN HEKOTOPBIX
XMMHUYECKHUX BEILECTB

IT. p Ne 1 «IIpaBuna Tb npu
paboTe B KaOMHETe XUMHM»

KoHTpoJibHBIN ypoK

O3HakoMJIEHHE C MPaBUJIaMHU TEXHUKH 0€30MMaCHOCTH.
WHcTpyKkTax mo TexHuke 6€30MacHOCTH

ArperatHbie COCTOSIHUS

BCIICCTB

VYpok ycBoeHHS
HOBBIX 3HAaHUN

Pa3nuyaroT Tpu arperaTHbBIX COCTOSIHUSI BEILIECTBA.

VY cTaHaBIMBAIOT B3aUMOCBSI3U MEX/ly HUMH Ha OCHOBE B3aHMHBIX
MEPEXO0/I0B.

NmrocTpupyroT 3TH IEPEXOBI IPUMEPAMH.

HabmroaroT XuMHUeCKUid SKCIIEPUMEHT U 0elarom BbIBOJIBI Ha
OCHOBE HaOJI0JICHUI

IT. p Ne 1 «3HaKoMcTBO €

1a060paTOPHBIM
000pyI0BaHUEM)

VYPoK - IpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
pudopaMu B COOTBETCTBUU C MPABUTIAMH TEXHUKH
0€30macHOCTH.

BreImonHs0T mpocTeiiime MaHUIYIISIUN ¢ 1a00paTOpHBIM
o0opymoBaHUEM: ¢ Ja0OPATOPHBIM IITATHBOM, CO CTUPTOBKOM
OdopMIsIOT OTYET 0 TpoAeTaHHON paboTe

duznueckue IBICHUS B

KomM6uHnpoBaHHbIii

Pazmuuaror (i)mnqecm/le U XUMHWYECKUEC ABJICHUS, YUCTHIC




XUMHNHU

YpPOK

BenlecTBa u cMecu. Knmaccuduuupyror cmecu.

[IpuBoASAT mpUMEPBI CMECEH PA3JIMYHOTO arperaTHOro
COCTOSIHUS. Y CTAaHABJIMBAIOT IPUYMHHO-CIICICTBEHHBIE CBSA3U
MEXIy (PU3NYECKUMHU CBOMCTBAMHU BEIIECTB CMECH U CIIOCOOAMHU
UX paszzaesieHus. PaznuyaroT ux, ONUCHIBAIOT U XapaKTEPHU3YIOT
MPAKTUYECKOE 3HAYCHHE.

[T.p.Ne 2 «AHaJIU3 TTOYBBI»

VYpok - NpakTUKyMm

Paboratot ¢ 1abopaTopHbIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU
pubOpaMu B COOTBETCTBUU C IIPaBUIaMU TEXHUKHU
0€30MacHOCTH.

BremomnHstoT mpocTeiinme npuéMbl 00paiieHus ¢ 1abopaTopHbIM
00opysoBaHHEM: BOPOHKOH, PUIBLTPOM, CITUPTOBKOM.
HaGnromaror 3a cBOMCTBaMU BEIISCTB U SIBJICHUSIMH,
MIPOUCXOASAIINMU C BELIECTBAMHU.

OnuUChIBaIOT XUMUYECKHUHN SKCIIEPUMEHT C TTOMOIIBIO PYCCKOTO
(poaHOTO) S3bIKA U SA3bIKA XUMHH.

JlenaroT BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
y4yeHre. XUMUYECKUe
3JIEMEHTHI

Ypok ycBoeHHs
HOBBIX 3HAHUU

OOBACHAIOT YTO TAKOE XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
AJUTOTPOIINSI, HOHBI.

PaznuyaroT npocThie U CII0KHBIE BEIISCTBA, BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI. Ycmanasnusaiom
MPUYUHHO-CJIEACTBEHHBIE CBSI3H MEK]ly COCTABOM MOJIEKYI U
CBOMCTBAMH AJIJIOTPOMHBIX MOAUDHUKAIINI KUCIOPO/a.
@OopMyIHPYIOT OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUECHHS

3HAKH XUMHYECKHX
OJICMCHTOB.

Ypoxk-uccienoBanue

Ha3reIBaroT 1 3aMCBIBAIOT 3HAKU XUMHYECKUX DIIEMEHTOB.
XapakTepu3yroT HH()OPMAIIHIO, KOTOPYIO HECYT 3HAKH
XAMHYECKHX DJIEMEHTOB.

OOBACHSIOT YTUMOJIOTHYECKHE Havala Ha3BaHUN XUMHUYECKUX
AIIEMEHTOB M UX OTJENbHBIX TPYIIIL.

10

[lepuoanueckas Tabnuia
XUMHUYECKUX dIeMeHToB [I. .
Menneneena.

Ypoxk-uccienoBanue

OnuceIBalOT CTPYKTYpY TaOIHIIBI XUMUYECKUX 31eMeHToB /1. .
MenaeneeBa. PaznnyaloT KOpOTKOIEPUOIHBIN U
JUIMHHOTIEpUOHBIN BapuaHThl [leprnonnueckoii cucremsr /1. 1.
MeHeneesa

11

Xumuyeckue GopmyIbl

Ypok ycBoeHHs
HOBBIX 3HAHUN

12

XuMuyeckue GopMyIisl

Ypoxk-uccienoBaHue

OToOpaxaroT COCTaB BEIIECTB C MTOMOIIBI0 XUMHUYECKUX (POPMYIL.
PasznuyaroT nHnekchl u kodddunmentsl. Haxoasa
OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO MacCy BelIecTBa U MacCOBYIO




JIOJII0 XUMHUYECKOIO DJIEMEHTA B COEIUHECHUMU.
TpaHcaupyroT HHPOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE

(hopMyIIBI

13 BayieHTHOCTB Ypok ycBoeHHs OOBSACHSIOT YTO TaKOE BAJICHTHOCTb. [lOHUMAIOT OTpa)keHHe
HOBBIX 3HAaHUHI NOPsIJIKAa COCIMHEHUS aTOMOB B MOJIEKYJIaX BEILECTB
14 BanentHocTb YPpOK-IpaKTUKYM IIOCPEJICTBOM CTPYKTYPHBIX (POpMYII. YUaTCs COCTaBIIATh
(bopMyIbl COeIMHEHHH 1O BaJIEHTHOCTH U ONPENENsTh
BAJICHTHOCTH 3JIEMEHTa 10 (popMyJie ero COeTMHEHUs
15 XUMUYECKUE PEaKLIUU. O06o0maromuit ypok | XapakTepu3yloT XMMUYECKYIO PEaKIUI0 U €€ Y4aCTHUKOB
(peareHThl U MPOAYKTHI PEAKILIUHN).
OnucelBalOT NPU3HAKU U YCIOBUS TEUEHUS XUMHUYECKHUX
peakuuii. Pa3nuyaroT 3K30TEPMUYECKHUE U IHAOTEPMUUECKHE
peakuuu. COOTHOCAT PEaKLMK FOPEHUS U SK30TEPMHUUECKHE
peakuuu.
16 3aKOH COXpPaHECHHS MaCChI Ypok ycBoeHHS DopMyIHUPYIOT 3aKOH COXpaHEHHUS MacChl BemecTB. COCTaBIISIOT
BeLIECTB. XUMHUUYECKUE HOBBIX 3HAaHUH Ha €r0 OCHOBE XMMUYECKHE YPaBHEHUs. TpaHCIUpPyOT
YPaBHEHUS nH(pOpMaLIHIO, KOTOPYIO HECYT XUMUYECKHE YPAaBHEHHUS.
17 XUMUYECKUE YPABHEHMUS YPOK -IIPaKTUKYM OKCIIEpUMEHTAIIBHO MOATBEPKAAIOT CIIPABEAJINBOCTh 3aKOHA
COXPAHEHHsI MACCHI BEIIECTB
18 THUnsl XUMHUYECKUX peakInui Ypok ycBoeHus Knaccupunupyror XxuMudeckue peakluy 1o Npu3HaKy 4ucia u
HOBBIX 3HAaHUU COCTaBa PEAreHTOB U MIPOIYKTOB. XapaKTePU3YIOT POJIb
19 Tunsl XUMHYECKUX peakui YPOK -IIPaKTUKYyM KaTaJln3aTopa B IPOTEKaHUU XUMHUYECKON pPEeaKI1u.
HabnroatoT ¥ ONMUCHIBAIOT XUMUYECKUI SKCIIEPUMEHT C
MIOMOILBIO PYCCKOTO (POJIHOTO) sI3bIKA U SI3bIKA XUMHUHU
20 [ToBTopenue u o6o0mmenue Tembl| O6o0maromuil ypok | O600MIAIOT ¥ CHCTEMATU3UPYIOT CBOM 3HAHHUS IO TEME:
«Ha9anbHbIe OHATHUS ¥ 3aKOHBI «HauanpHbIE IOHATHUSA U 3aKOHBI XUMUW». [IpuMeHsIOT Ha
XUMHHD) NPaKTHUKE paHee U3YYEeHHBIH MaTepHai, padoTas 1o IpyIinam ¢
3aIaHUSIMU PA3HOTO YPOBHS CIOKHOCTH
21 K.p.Ne 1 «HavanbHble nOHATHA U| YPOK — KOHTPOJIA [TpuMeHsIIOT Ha TpaKTUKE paHee N3yUYEHHbIN MaTtepual, padoras

BAKOHBI XMMHUH»

3HAHUH
00yJaronmxcst

0 TPYMIaM C 33IaHUsIMU Pa3HOTO YPOBHS CII0)KHOCTH,
BBITIOJIHSIFOT KOHTPOJBHYIO PaloTy.

BaxHeiinue npeacraBute/ M Heoprannveckux Bemects. Kosmyecrsennbie oTHomenusi B xumuu (18 v)
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Bo3nyx u ero cocras

Ypok ycBoeHHS
HOBBIX 3HAHUI

XapakTepu3yroT 00bEMHYIO IOJTF0 KOMITOHEHTA TaKOW TTPUPOTHOM
ra30BOil CMECH, KaK BO3/yX, U PACCUUTHIBAIOT €€ 10 00bEMY ATOU
cMmecH. ONMUCHIBAIOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3AyXa U
MOHMMAIOT 3HAYCHHE OCTOSIHCTBA ATOTO COCTAaBa JUIS 3I0POBbSI

23

Kucnopon

Ypok ycBoeHHs
HOBBIX 3HAHUI

XapakTepu3yrT 030H, KaK aJUIOTPOITHYIO MOIU(DHKAITHIO
kuciopoya. OnuchBalOT (HU3HUSCKHUE U XUMUYCCKUE CBOMCTBA,
MOJTy4eHUE ¥ PUMEHEHUE KUCIIOPOa C UCTIOIB30BAHUEM
PyccKoro (pOJHOrO) sI3bIKa M SI3bIKa XUMUH.

YcTaHaBIMBAIOT MPUYHHHO-CIICACTBCHHBIC CBS3H MEXKITY
(U3HYECKUMHU CBOMCTBAMH KHCIIOPOJIa U CIIOCO0aMH €ro
cooupanus. [IpoBoasT, HAOIIOIAIOT M OIMKCHIBAIOT XUMHUYCCKHI
HKCIIEPUMEHT 110 MOJIYYCHHIO, COOMPaHHIO M paclio3HABaHUIO
KHCIIOPOJIa C COOJIFOICHUEM TIPABHUII TEXHUKH OC30IMACHOCTH

24

I1. p.Ne3 «Ilonyuenue,
coOupaHHe U pacro3HaBaHUE
KHCJIOPOAa

YpOK NpakTUKyM

PabGoTaroT ¢ 1abopatopHbIM 000PYA0OBaHUEM U HarpeBaTeIbHBIMU
HpI/I60paMI/I B COOTBCTCTBHUHU C IIpaBHUJIaMHU TCXHUKHU
0e30macHOCTH. BBINMONHSAIOT mpocTeiiime npuéMbl 0OpaleHus ¢
J1a00paTOPHBIM 000PYI0BAHUEM: COOMpPATh IPHOOP IS
MOJIyYCHUS T'a30B, POBEPSATH €r0 Ha TEPMETUYHOCTD U
MCIIO0JIB30BATh IS TIoJTydeHust Kuciaopoaa. CoOuparoT KHCIOPOT
METOJIOM BBITECHEHHI BO3/IyXa U pacmo3HaroT ero. Habmogaor
3a CBOMCTBaMU BCIHICCTB U ABJICHUAMU, MIPOUCXOJAIINMHU C
BeniecTBamMu. ONMUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU POJIHOTO) SI3bIKA H
s3pika XUMUU. COCTaBISAIOT OTUET MO pe3yabTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA

25

OKcuapl

Ypoxk-uccienoBanue

Beiensor cymiecTBeHHbIE IPU3HAKU OKCUIOB. J[aloT Ha3BaHUS
OKCHUJOB 10 UX popmynaMm. CocTaBisoT GOPMYIbI OKCHIOB IO UX
Ha3BaHUAM. XapaKTEePU3YIOT TaKUX MPEICTaBUTEeH OKCHIOB,
KaK BOJIa, YITICKUCIIBINA T'a3 M HeTalIéHasi H3BECTh

26

Bonopon

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepHu3yloT COCTaB MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE
CBOWCTBA, MOJTy4CHNE U IPUMEHEHNE BOAOPO/Ia. Y CTAHABIMBAIOT
NPUYMHHO-CJIEICTBEHHBIE CBSA3U MEXTY (DU3NUECKUMHU
CBOIcTBaMM U criocobamMu coOMpaHus BOJIOPOAA, MEXIY
XMMUYECKMMHU CBOMCTBAMHU U €T0 PUMEHEHHUEM.

27

I1.p. Ned «[lonyuenue,

YPOK-IpaKTUKYM

PaGorator c nabopatopHbIM 000pyIOBaHUEM U




coOMpaHue U pacrio3HaBaHUE
BOJIOPOJIa»

HarpeBaTebHBIMU MPUOOpPaMHU B COOTBETCTBHUHU C MTPaBUIIaMU
TEXHHUKHU 0€3011aCHOCTU. BBIMOTHIIOT MPOCTEUIIHE TPUEMBI
oOparieHus ¢ 1abopaTopHbIM 000pYAOBaHUEM: COOUPATH TPHUOOP
JUTSI TIOJTYYCHHUS Ta30B, MIPOBEPATH €ro Ha TePMETHYHOCTD U
MCIOJIb30BAaTh JJIs MoJyueHus: Bojopoaa. CoOuparoT BOJOPOI
METOIOM BBITECHEHUS BO3/lyXa M pacro3HaroT ero. Habmonaro
3a CBOMCTBaMH BEILIECTB U SIBJICHUSIMH, IPOUCXOAIIMMHU C
BemecTBamMu. ONMUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO UJIH POJIHOTIO0) SI3bIKa U
si3pIKa XUMUU. COCTaBISIOT OTUYET MO Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

28

Kucnotsl

Ypok ycBoeHHS
HOBBIX 3HAHUN

AHaAM3UPYIOT COCTaB KUCJIOT. Pacrio3HarOT KUCIOTHI C TOMOIIBIO
WHIUKATOPOB. XapakTepU3yloT npeCcTaBUTeNeH KUCIIOT:
COJISIHYIO M CEPHYI0. XapaKTepU3yloT pacCTBOPUMOCTh
COEIMHEHUH C MOMOIIBIO TaOIUIBI PACTBOPUMOCTH.
YcraHaBanBaIoT MPUIUHHO-CIICACTBCHHBIC CBA3U MCIKIY
CBOICTBaMH COJITHOM M CEPHON KHCIOT U 001acTAMU UX
IMPUMCHCHUS.

29

Comnn

ypOK-I/ICCHeI[OBaHI/Ie

XapakTepu3yoT COJIA KaK MPOAYKTHI 3aMEILEHUS BOLOPOA B
KHCJIOTE Ha METaJUT. 3aMUChIBAIOT (DOPMYJIIBI COJIEH TIO
BasleHTHOCTH. Ha3piBaroT conu o opmymnam.

Hcnonp3yroT Tabauily pacTBOPUMOCTH JJIs XapaKTEPUCTUKU
cBOMCTB conei. [IpoBoasT pacuérsl o opmynam coseit

30

KomnmnuectBo BemiecTsa

Ypoxk-uccienoBanue

OOBACHSIOT YTO TAKOE KOJUYECTBO B€IICCTBA, MOJIb, ITIOCTOSIHHAaA
ABOl"aI[pO, MOJIIpHasA Macca.

31

Pemenne pacueTHsIx 3a1a4

YPpokK- IpakTUKyM

Pemraror 3amadm ¢ MCIIOJIB30BaHUEM MOHATUHN «KOJIMYSCTBO
BCIICCTBA», «MOJIIpHAsA MacCa», KIIOCTOAHHAA ABOFE[,[[pO

32

MounsipHblii 00BEM
ra3o000pa3HbIX BEIIECTB

VYpok ycBoeHHS
HOBBIX 3HAHUN

OOBACHAIOT YTO TaKOE€ MOJISIPHBIN 00bEM ra3oB, HOPMaJIbHbIE
yclloBus. PemarT 3a1auu ¢ UCIOJIb30BaHUEM TOHATUI
«KOJINYECTBO BELIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIA 00BEM
ra3oBy, «IIOCTOSIHHAas: ABOTapo».

33

Pacuérbl o xumuueckum
ypaBHEHHSIM

VYpok ycBoeHHSs
HOBBIX 3HAaHUN

34

PacuéTel M0 XUMHUYECKUM
YpPaBHEHUSAM

YPOK - IPaKTUKYM

XapakTepru3yrT KOJIMYECTBEHHYIO CTOPOHY XUMUYECKHUX
00BEKTOB U MPOLECCOB. PemaroT 3a/1aun ¢ UCIOIb30BaHUEM
MOHATHH «KOJMYECTBO BEUIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIM 00BEM ra30B», «IIOCTOSIHHAsT ABOTAPO»

35

Bozaa. OcHoBanus

Ypoxk-uccienoBanue

OOBACHSIIOT YTO TAKOE «OCHOBAHUA ), KIICI0YHN», KKAUCCTBCHHAA




peaxkuusy», «uHauKarop». KnaccuguuupyroT ocHOBaHMS 11O
pacTBOpUMOCTH B Bojie. OnpeensitoT NMpUHAAIEKHOCTH
HEOpPraHMYECKUX BEIIECTB K KJIACCYy OCHOBAaHUU 10 (hopmyrie.
XapakTepu3yrT CBOMCTBA OTAEIbHBIX IPEACTABUTEIICH
ocHOBaHUH. Mcnonp3yroT Ta0nuIly paCTBOPUMOCTH IS
OIpeIeTICHUs] PACTBOPUMOCTH OCHOBAHUM.

36 PactBopbl. MaccoBast 1oiis VYpok pernieHus OOBACHAIOT YTO TAKOE «MACCOBast 10JIs1 PACTBOPEHHOIO
pacTBOPEHHOTO BEILIECTBA 3a7a4 BEIIECTBA». Y CTAHABIUBAIOT aHAJIOTUU C OOBEMHOM J0MIei
KOMITOHEHTOB I'a30BOM cMecH. PemmaroT 3aauu ¢ UCTOIb30BaHUEM
MOHATHUI «MaccoBast OIS 3JIEMEHTA B BELIECTBE», «MaCCOBasI
JIOJIsl PACTBOPEHHOT'O BEIIECTBAY, «00BEMHAs 10151 ra3000pa3HOro
BEIIECTBAY
37 [Lp. No 5 «IIpurorosnenue VYpoK - NpakTUKyMm PaGotatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
pPacTBOPOB COJIEH ¢ UX npuOopaMu B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
3aJJaHHOM MAaCCOBOM J0JIEH» 0e30macHOCTH. BBIMOTHAIOT MpoCTeiime nprueMbl OOpaIIeHHs C
1ab60paTOPHBIM 000PYIOBAaHUEM: C MEPHBIM IIMIIMHIPOM, C
Becamu. HaOnroaroT 3a CBOMCTBaMU BEIIECTB U SIBJICHUSMH,
MPOUCXOSIIMMH € BerlecTBaMu. OMUCHIBAIOT SKCIIEPUMEHT C
MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WITH POAHOTO) S3bIKA H
A3bIKa XUMUHU. COCTABISAIOT OTYETHI IO Pe3yIbTaTam
MIPOBEIEHHOTO YKCIIEPUMEHTA
38 O60061menne u cucreMaruzanus | O0obmaronmii ypok | O0600IIA0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
3HaHM# 110 Teme: «BaxkHeime «BaxkHelIne peICcTaBUTENI HEOPTaHMYECKHUX BEIIECTB.
HpEACTaBUTEIN KonnuectBeHHbIE OTHOIIEHUS B XUMUWY». [[pUMEHSIOT Ha
HEOPraHUYCCKHUX BCIICCTB. IPAaKTHKE PaHee U3yUeHHbIH MaTepuai, paboTas 1o rPyIam ¢
KonnyecTBeHHBIE OTHOIICHUS B
3aJJaHUSIMU PAa3HOTO YPOBHSI CJIOXKHOCTH
XUMHUI)
39 K.p.Ne2 no Teme: «Baxkneiimue | Ypok — KOHTPOJIS [TpuMeHSIOT Ha IPAaKTUKE paHee 3YUYEeHHBIH MaTepHa, padoras

npeaACTaBUTCIIN
HCOPraHMYCCKHUX BCIICCTB.
KonndecTBeHHBIE OTHOIICHHS B
XUMHN

3HAHUH

0 TPYIINaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIO)KHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.

OcCHOBHBIE KJIaCChl HeOPraHunyeckux coequHenui (10 v)
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Okcuapl: Ki1accupukamms u
CBOMCTBA

Ypok ycBoeHUs
HOBBIX 3HAHUN

OOBACHSIOT YTO TAKOE HECOJICOOPa3YIONIe OKCU/IBI,
cosieo0pa3yroIIne OKCUIbI, OCHOBHBIC OKCHUJIBI, KHCIIOTHBIC
OKCUbl. XapaKTepU3yroT 00II1e XUMHUECKHUE CBOICTBA
cosieo0pa3yrIINX OKCHIOB (KUCIOTHBIX H OCHOBHBIX )
CocCTaBIIFIOT YpaBHEHUS PEAKIUil C y4aCTHEM OKCHJIOB.
Habmo1at0T 1 ONUCHIBAIOT PEAKIMH C YYACTHEM OKCHIIOB C
MTOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO UJIH POJIHOTIO0) SI3bIKa U
SA3bIKA XUMHUU. HpOBO,IISIT OIIBITBI, HIOATBCPIKAAIOIIHEC
XUMHUYECKHE CBOMCTBA OKCUIOB C COOJIOICHUEM MTPaBUIJI TEXHUKHU
0e30rmacHOCTH

41

OcHoBanust: knaccuukanus u
CBOMCTBa

Ypoxk-uccienoBanue

CocCTaBisA0T ypaBHEHHUS PEAKIIUMA C Y4aCTHEM OCHOBAHHUM.
Ha6nronaroT u onuChIBaIOT PEaKIMK ¢ YIaCTHEM KHCTIOT ¢
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'0 MJIM POJIHOTO) SI3bIKA U
si3blka XUMUU. [IpOBOJSAT ONBITHI, MOTBEPKAAIOIITNE
XUMHUYECKHUE CBOMCTBA OCHOBAHUM, C COOJIIOICHUEM MPaBHII
TEXHUKH 0€30MMacHOCTH

42

Kucnorel. Knaccudukarnus
KHUCJIOT

Ypok ycBoeHHs
HOBBIX 3HAHUU

43

CBoiicTBa KHACJIOT

KomOuHupoBaHHbII
YPOK

XapakTepusyroT 0011ue XUMUYECKUE CBOWCTBA KUCIIOT
CocTaBiIOT YpaBHEHUS peaKUii C y4acTUEM KUCIOT.
HaGnronaroT 1 ONMCHIBAIOT peakIK ¢ Y4aCTHEM KHCIIOT C
MTOMOIIbIO ECTECTBEHHOT'O (PYCCKOTO UM POJIHOTIO0) SI3bIKa U
A3bIKAa XUMUH.

ITpoBOAAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIIOJICHUEM NPaBUJI TEXHUKU 0€3011aCHOCTH

44

Knaccudukanus coneit

VYpok ycBoeHHS
HOBBIX 3HAaHUN

Pazau4aroT moHSATHS «CPpECOAHUC COJIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN)).

45

CBoiicTBa coyieit

KomM6uHMpoBaHHbIi
YPOK

XapakTepu3yrT 00IIHe XUMUIECKHE CBONCTBA COJICH.
CocTaBIsI0T YpaBHEHHUS peaKIvii ¢ ydacTreM cojieil. Habmrogaror
Y OIHUCHIBAIOT PEAKIIUU C YYaCTHUEM COJIeH C IOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJTHOTO) SI3BIKA U S3bIKA XUMUH.
[IpoBOASAT OMBITHI, MOATBEPKAAOIINE XUMHUYECKHE CBOMCTBA
COJICH ¢ COOJTIOICHHEM MPABIII TEXHUKH 0€30MMaCHOCTH

46

I'eneTnyeckas CBA3b MCKIAY

Ypok ycBOeHHs

XapaKTepI/BYIOT MOHSTHE «T€HETUUYECKUMN pAI. I/IJ'IJIIOCTpI/Ipy}OT




Kj1acCaMH HCOPraHN4YCCKUX
BCIICCTB

HOBBIX 3HAHUH

TeHETUYECKYIO B3aUMOCBSI3b MEXKIY BEIIECTBAMMU:
IIPOCTOE BELIECTBO — OKCHUJ — FMAPOKCU — COJIb.
3anuchIBalOT ypaBHEHUS PeaKlMii, COOTBETCTBYIOIINX
MOCJIEIOBATEIBbHOCTH («IEMOYKE») MPEBPAICHUI
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.

47 IL.p. Ne 6 «Pemienue Ypok - mpakTukyM | YuaTtcs oOpamiarbes ¢ J1abopaTopHbIM 000PYIOBaHHEM U
AKCTICPUMEHTAIBHBIX 33729 HarpeBaTeJIbHBIMUA MPUOOPAMU B COOTBETCTBUU C TTPaBUIIAMHU
TEXHHUKHU 0€3011aCHOCTH, PaClO3HABATH HEKOTOPHIE AHHOHBI U
KaTHOHBI. HaOIr01ar0T CBOMCTBA AJIEKTPOIUTOR M MPOUCXOISAIINE
C HUMH siBJIeHUs. HabmoqaroT ¥ OMUCHIBAIOT PEAKIIUU C Y9acTHEM
AIEKTPOJIUTOB C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITH
POIIHOTO) SI3BIKA U S3bIKA XUMHH. DOPMYITUPYIOT BEIBOJIBI 11O
pe3ynbTaTaM NPOBEACHHOTO YKCIEPUMEHTA
48 O6o06menne u cuctemaruzanus | O6obmaromuii ypox | O000IIAIOT M CUCTEMAaTU3UPYIOT CBOM 3HAHUS 10 TEME:
3HaHuil 110 Teme. «OCHOBHBIE «OCHOBHBIE KJ1ACCHI HEOPraHUYECKUX coeAuHeHun». [[puMeHsoT
KJIACCRI HEOPTAaHMYCCKIX Ha [IPAaKTUKE paHee N3yYeHHbIH MaTepual, paboTasi 1o rpyIIaM C
COCAMHCHUI 3aJJaHMSAMHU PA3HOTO YPOBHS CJIOKHOCTH
49 K.p. Ne3 1o teme: Ypok — KOHTpOJIsS [TpuMeHsIOT Ha IpaKTUKE paHee U3YUYeHHBIN MaTepual, padoras

«OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COCTUHEHUIN)

IO TPYIINaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIOKHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.

Ilepunonnyecknii 3axkon u Ilepuoanyeckas cucrema xumuieckux diemMenToB /[, M. MenneseeBa u crpoenue atoma (8 4)

50

EcrtecTBennnie cemeiicTBa
XUMHYECKHUX DJIEMEHTOB.
AmMdoTepHOCTh

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBACHAIOT MPU3HAKHU, TO3BOJISIOLINE O0BETUHATE TPYIIIIBI
XUMHUYECKUX JJIEMEHTOB B €CTECTBCHHBIE CEMEWCTBA.
PackppIBatOT XMMUYECKUH CMBICIT (3TUMOJIOTHIO) HA3BaHUI
€CTECTBEHHBIX CEMEWUCTB

ApPryMEeHTHpPYIOT OTHOCHUTEIbHOCTh Ha3BAHUS «MHEPTHBIE T'a3bl»
OOBACHSIOT YTO Takoe «aM(oTepHble coeaAnHeHus». Habmonator
Y OIIMCBIBAIOT PEAKIIUN MEXKy BEIIECTBAMU C ITOMOIIBIO
pyccKoro (poAHOro) sI3bIKa U A3bIKa XUMUHU. XapaKTEPU3yIOT
JIBOMCTBEHHBIN XapaKTepe CBONCTB aM(pOTEPHBIX OKCUJIOB U
TUAPOKCHUIIOB. [IpOBOIAT OMBITHI IO IOTYYEHUIO U
MOJTBEP)K/ICHUIO0 XMMHUECKUX CBOUCTB aM()OTEPHBIX OKCHIOB U
T'HJIPOKCUIOB C COOJIIOIEHUEM MTPABUII TEXHUKH O€30MaCHOCTH.

51

Otkpeitue J. U.

Ypok ycBOeHUS

Pa3nnyaroT ecTecTBEHHYIO M HCKYCCTBEHHYIO KJIacCU(UKAIIIH.




MeunaeneeBsIM
[Iepuoanueckoro 3akoHa

HOBBIX 3HAHUU

AprymeHTUpYyIOT oTHeceHue [lepronnueckoro 3akoHa K
€CTEeCTBEHHOH Kiaccuukanuu. MoaeIupyoT XUMHUYECKUE
3aKOHOMEPHOCTH C BBIZICJICHUEM CYIIECTBEHHBIX XapAKTEPUCTHK
00BEKTa U TMPEACTABICHUEM UX B IPOCTPAHCTBEHHO-TPahUIECKOi
VI 3HAKOBO-CHMBOJIMUECKOH hopme

52 OcHOBHBIE CBEIEHUS O Ypok ycBoeHus OOBACHSIIOT YTO TAKOE KIIPOTOH», KHEUTPOHY, «ITEKTPOHY,
CTPOCHHUH aTOMOB. HOBBIX 3HAHUHI «XUMHYECKHH 3JIEMEHT», «MacCOBOM 4HCI0». ONMUCHIBAIOT
CTPOCHHME s/1pa aToMa ucnoib3ys [lepuoandeckyro cucreMy
xuMmuueckux snemenToB J[. . Menaeneesa. [Tony4dator
UHGOPMALIHIO IO XUMUU U3 PA3IMYHBIX HCTOYHUKOB,
AHAJIM3UPYIOT €€.

53 CrtpoeHue 3J1eKTPOHHBIX Ypok- OOBSCHSIOT YTO TAKOE JICKTPOHHBINA CIIOW WIH SHEPTeTHUSCKUN
YPOBHEHN aTOMOB XUMUYECKUX UCCIIEJOBaHUE ypoBeHb. COCTaBIIAIOT CXEMBI PACIIPENEICHUS 3JIEKTPOHOB I10
anemeHToB Ne«Nel-20 B AIIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOI 000JI09Ke
tabmuue J[. 1. Menaeneena.

54 [Tepuoanueckuii 3aKOH Ypok- PackppIBatOT (pu3HUECKHUI CMBICI: TTOPSIAKOBOTO HOMEpa
. . MenneneeBa u CTpOEHUE | UCCIIEOBAHUE XMMHMUYECKOT'0 3JIEMEHTA, HOMEPA IIEPUOAa U HOMEPA TPYIIIHL.
aToma OOBSACHSIOT 3aKOHOMEPHOCTU U3MEHEHHUS METAJUTMIECKUX U

HEMETAJIIMYECKUX CBOMCTB XUMUYECKUX IEMEHTOB U UX
COEIMHEHUH B MepuoJiax U rpynmnax

55 XapakTepucTuKa XUMHUYECKOro | YPOK- XapakTepu3yloT XUMUIECKHE dJIEMEHTHI | —3-T0 MepHoI0B 1O MX
2JIEMEHTA Ha OCHOBAHUHU €0 UCCIJIEJOBaHUE N0JIO’KEHHUIO B [leproaudeckoii cuCTeMe XUMHUYECKHUX DJIEMEHTOB
nonoxenus B [lepnoandeckoi . . MenneneeBa. ApryMEHTHPYIOT CBOMCTBA OKCHJIOB U
CUCTEME TMIPOKCHIOB METAJIJIOB U HEMETAIIIIOB ITOCPEJCTBOM YPaBHEHUN

56 XapakTepucTuKa XUMHYECKOr0 | YPOK-TIPAKTUKYM peakuuit
2JIEMEHTA Ha OCHOBAHHUHU €0
nonoxenus B [lepnoanaeckoi
cUcCTeMe

S7 3nauenue [leprnoguueckoro Ypok- OmnpenenstoT MICTOYHUKH XuMudeckoi nHpopmaruu. [lomyqator
3akoHa u llepnoanueckoit UCCIIEJOBaHUE HE00X0AUMYI0 HHGOPMALIMIO U3 PA3IUYHBIX HICTOUHUKOB,

CHCTEMBI XHUMHYSCKHUX
anemenToB . 1. Menneneera

aHATM3HUPYIOT €€, oPOopMIISIIOT MH(DOPMALIMOHHBINA TPOAYKT,
IIPE3EHTYIOT €ro, BEAyT HAY4YHYIO JUCKYCCHIO, OTCTAauBaIOT
CBOIO TOYKY 3PEHUSA

Xumunueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 1)




58

HNonnasg xuMudeckas CBI3b

Ypok-
UCCIIEJOBaHUE

OOBACHSIOT YTO TAKOE HOHHASI CBSI3b, HOHBI. XapaKTEPU3YIOT
MEXaHHU3M 00pa3oBaHUs HOHHOU CBsI3U. COCTABISAIOT CXEMBbI
00pa3oBaHUs HOHHOM cBsI3U. VCIONB3yIOT 3HAKOBOE
MozenupoBanue. OnpeaensaoT THUI XUMUYECKOU CBSI3U 110
dopmyne BeniectBa. [IpuBoaAT mpUMephl BEIECTB ¢ HOHHON
CBSI3BI0. Y CTaHABIMBAIOT IMPUYIKUMHHO-CJICACTBCHHLIC CBA3U MCXKAY
COCTaBOM BELIECTBA U BUJOM XHUMHYECKOU CBSI3U, MEXIY HOHHOMN
CBA3bIO U KPUCTATINIMYCCKHUM CTPOCHUEM BCIICCTBA, MCXKIY
KPUCTAJINYECKUM CTPOCHUEM BEIIECTBA U €r0 PU3NYECKUMU
CBOMCTBaMH

59

KoBanenTHas xuMHYECKas CBA3b

Ypok-
UCCIIEJOBaHUE

OOBACHAIOT YTO TAaKOE KOBAJIEHTHAS CBSI3b, BaJICHTHOCTD.
CocTaBmsitoT cxeMbl 00pa30BaHMs KOBAJICHTHOW HETIOISIPHOM
XUMHUYECKOH CcBs3U. VICONMB3YIOT 3HAKOBOE MOJICIIUPOBAHHE.
OnpenensroT TUT XUMUYECKOU CBSI3U 10 (hOpMYyJie BEeleCcTBa.
[TpuBOIAT IpUMEPHI BELIECTB C KOBAJICHTHON CBS3bIO.
YcTaHaBIMBAIOT MPUYHMHHO-CIICACTBCHHBIC CBSI3H MEXKITY
COCTaBOM BEIIECTBA U BUJOM XUMHUYECKON CBS3H, MEXY
KOBaJICHTHOM CBSI3bI0 M KPUCTAITHYCCKIM CTPOCHHEM BEIIIECTBA,
MEX1y KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBA U €T0
(U3UYECKUMU CBOWCTBAMHU

60

KoBanenTHas noJrsipHad
XHUMHUYECCKasA CBA3b

Ypok-
UCCIIEJOBaHHE

OOBACHSAIOT YTO TaKOE KOBAJICHTHAs MOJISIpHAs! CBS3b,
AIIEKTPOOTPHULATEILHOCTD, BO3TOHKA WIIM CyOIMMAIHs.
CocTaBisIoT cxeMbl 00pa30BaHUsl KOBAJIEHTHOH MOJIIPHOMN
XAMHYECKOM CBSI3U. MICMONB3YIOT 3HAKOBOE MOJEIUPOBAHHUE.
XapakTepu3yloT MEXaHU3M 00pa30BaHUs MOJSPHOM KOBAIEHTHOMN
cBs3U. OnpenensoT THI XUMUYECKO! CBS3H 10 popmyJie
BeniecTsa. [IpuBoIAT mpHUMepsI BELIECTB € KOBAJIEHTHON
MOJIIPHOMU CBA3BI0. Y CTAHABIUBAIOT NPUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXKYy COCTaBOM BEIIECTBA U BUJOM XMMHUYECKOH CBS3H,
MEX/1y KOBAJIEHTHOM CBSI3bI0 U KPUCTAJUTMUECKUM CTPOECHUEM
BELIECTBA, MEX/1Y KPUCTAIUIMYECKUM CTPOEHUEM BEILIECTBA U €T0
¢uznueckumu cBoiictBamMu. COCTaBISIIOT POPMYJIIbI OMHAPHBIX
COEIMHEHUH 110 BaJIEHTHOCTH U HaXOJAT BAJIEHTHOCTH JIEMEHTOB
o ¢popmysie OMHAPHOTO COSTMHEHUSI.

51

MeTammmueckas XUMHYISCKas

Ypok-

OOBSACHAIOT YTO TAKOE METAJUTHYECKAS CBA3b.




CBA3b

HCCIIENOBAHUE

CocTaBIsOT cXeMbl 00pa30BaHMS METALTUYECKON XUMHUYECKOM
cBs3M. McIosb30BaTh 3HAKOBOE MOJIEIMPOBaHUE. XapaKTEPU3YIOT
MEXaHHU3M 00pa30BaHUS METAITINYECKON CBS3H.

OnpenensiroT THI XMMUYECKOH CBSI3U 10 (JOpPMYJIe BEIIECTBA.
[TpuBOIAT IpUMEPHI BEUIECTB C METAITUYECKON CBA3BIO.
VYcraHaBIMBalOT NPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIECTBA U BUJOM XUMHUYECKON CBS3H, MEXKIY
METAJIJINYECKON CBA3bI0 M KPUCTAUINYECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAIUTMUECKUM CTPOSHUEM BEILIECTBA U €T0
(U3NIECKUMHU CBOWCTBAMH.

62 CreneHb OKUCICHUS VYpok ycBoeHUs OOBACHSAIOT YTO TAKOE «CTETIEHb OKUCICHUN», «BAJICHTHOCTbY.
HOBBIX 3HAHUU CocTaBnsatoT (GopMyIibl OUHAPHBIX COCTMHEHHUI Ha OCHOBE
o01ero crioco0a X Ha3BaHUM.
CpaBHUBAIOT BaJICHTHOCTb U CTENIEHb OKHUCIEHUS. PaccunThiBaoT
CTENEHU OKUCJIECHUS 10 GOpMyJIaM XUMUYECKUX COeIMHEHUH
63 OKHCITUTEIEHO- Ypok ycBOCHHUS OOBSCHSIOT YTO TAKOE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC
BOCCTaHOBUTEJIbHBIE PEAKIIUU HOBBIX 3HAaHUM pEaKIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE,
BOCCTAHOBJICHHE.
64 OKucInuTeNbHO- Vpok - npaktukym | Knaccuduuupyror xumudeckue peakuuil mo npusHaxky
BOCCTAaHOBUTEJIbHBIE PEAKIINH «M3MEHEHUE CTEIIEHEW OKHCIEHUSI 3JIEMEHTOBY.
OnpenensroT OKHUCIUTENb U BOCCTAHOBUTEID, IIPOLIECCHI
OKHCJICHHSI U BOCCTAHOBJICHHSL.
65 O606menue u cucreMatuzanus | O6obmaronit O06001IaI0T U CUCTEMATU3UPYIOT CBoU 3HaHUs 110 Teme: «I13 u
3HaHu 110 Temam: «I13 n YPOK I[ICX9» n «Ctpoenue Bemecta. OBP». [Ipumenstor Ha
HCX9» n «Crpoenue BerecTsa. NPaKTHUKE paHee U3yYeHHBIH MaTepHai, paboTas 1o Ipymmnam ¢
OBP» 3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH
66 KonrtponbHas pabora no remMam: | Ypok — KOHTpoist | [IpUMeHsI0T Ha pakTHKe paHee U3y4eHHbI MaTepuall, paboTas
«I13 u TICX9» u «CtpoeHue 3HAHUI I10 TPYIIAaM C 33JaHUSIMU PA3HOTI'O YPOBHS CII0KHOCTH,
Beniecrsa. OBPy BBINOJIHSAIOT KOHTPOJIBHYIO PadoTy.
67 Pemenne pacueTHbIX 3a71a4 Ypok - npaktukym | Pemaror pacueTHele 3agaun.
68 [IpomexyTounas aTTecTanus VYpok — koHTponst | IIpuMeHsIOT Ha MpakTHKe paHee U3yuyeHHBIH MaTepua, padoTas

3HAHUH

0 TPYIINaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIO)KHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.

Pezepe — 2 yaca - «Pewienue pacuemnuvix 3a0au)




9 kjaacc

Ne

Jara

n/n

Ilinan

dakr

Tema ypoka

dopma
OpraHu3annu
YpOKa

Buabl yueOHoO# qeiTeJIbHOCTH

IToBTOpeHue u 06001IeHUE cBeleHuiT 10 Kypcy 8 kiaacca. Xumudeckue peakuuu (5 1)

1

Knaccudukanmst

HCOPraHMYCCKUX BCIICCTB U UX

HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yroT OKCUIbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCHJIBI, KUCIOPOACOAEPKAIINE KUCIIOThI) U COJIU IO TUTaHY:
cocCTaB, CrlocoObl 00pa3oBaHMs Ha3BaHUI, XapaKTepHbIE CBOIICTBA
u nony4yenue. Kiaccubuuupyror oKCuabl, THAPOKCUIBI
(ocHOBaHwMsI, aM()OTEPHBIC TUAPOKCHIBI, KHCIOPOICOACPIKAIIIHE
KHUCIIOTBI) U COJIU TI0 PA3IMYHBIM MPU3HAKAM. YdaTcs
MOATBEPKIATh XapaKTEPUCTUKY OTIACIBHBIX MIPEACTABUTENCH
KJIACCOB HEOPTraHMUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX PEaKIHil. PaCKphIBalOT B3aUMOCBSA3b MEKIY
KJIACCAaMH HEOPTraHMYECKNX COeIMHEHUH, KaK TeHETUYECKYIO

Knaccudukanus XuMuaeckux
peakuuii 0 pa3aIundHbIM

OCHOBAaHHAM

Ypok ycBoeHHUs
HOBBIX 3HAHUH

OOBACHSIOT MOHATHSA «XUMUYECKas peaKknuus», «KpCaKuu
COCIUMHCHUA), «PpCAKIUU Pa3JI0KCHUA», KPCAKIINH 06MeHa>),
«PCaKIUH 3aMCIICHUA», «PCAKIITHUU HeﬁTpaﬂH3&L{HH»,

BXOHHaSI JUAarHOoCTU4YCCKas

pabota

YPpOK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«o0OpaTuMBble peakLun», KHeOOpaTUMbIE PEaKIUI»,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY, KTOMOTE€HHBIE
peaKLun», «reTEPOTCHHBIE PEAKLIUN», «KaTAIUTUYECKUE PEaKIIUNY,
«HEKATAJTUTUYECKHUE PEAKIIUNY, «TEIIOBOM 3(PPEKT XUMUYECKOM
peakuuny». KnaccuuuupyroT XuMHYECKUe peakiuy no
Pa3IMYHbIM OCHOBAHUAM. OHpeﬂeHﬂIOT OKHUCJIHUTEIIb 1
BOCCTaHOBHUTEIIb, IPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS.
Ha0ro1at0T ¥ ONMCHIBAIOT peakiMi MeXy BEIeCTBAMU

[TonsiTne o ckopocTn
XUMHYECKOW PEaKIUU.

Ypok —
HCCIIETOBaHHE

OOBSCHSIOT UTO TAaKO€ «CKOPOCTh XUMHUUYECKOHN peakiium.
IAPTYMEHTHPYIOT BBIOOp €AMHUI] U3MEPEHHUS. Y CTAHABIIUBAIOT

Karanus

MPUYUHHO-CIIEJICTBEHHBIE CBSI3U BIIHMSHUS Pa3UYHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUUYECKHX peakinii. HaOmo1aroT 1 OnuchIBaroOT
[PEAKIIUU MEXY BEIIECTBAMH C ITOMOIIBIO0 PYCCKOTO (POJIHOTO)
SI3bIKA U sI3bIKa XUMUU. [IpOBOISAT ONBITHI, MOATBEPKIAIOIINE
BaBUCUMOCTb CKOPOCTH XUMHYECKOW PEAKLIUU OT PA3JIMYHBIX

(hakTopoB




XumMuveckue peakuuu B pacreopax (10 v)

6

DIIEKTPOIUTHIECKAS
JTUCCOLIAAITUS

Ypok -
UCCIIeJOBaHHE

XapaKTepnsymT HOHATHUSA «QJICKTPOJIUTHYCCKAA AUCCOIaLus,
«QIICKTPOJIUTELD», KHEIJICKTPOJIIUTELD). YcranaBiauBaOT IMPpUYIUHHO-
CICACTBCHHBIC CBA3U MCXAY HpHpOI[Oﬁ QJICKTPOJIUTA U CTCIICHBIO
€ro aucconuanuu. VcranaBiIMBamT IIPUYUHHO-CJICACTBCHHBIC
CBsA3H MCXKIAY TUIIOM XHUMHUYECKOM CBSI3HU B QJICKTPOJIUTC U
MEXaHU3MOM €10 JUCCoHalu.

OCHOBHBIE TIOJIOKEHUS
TEOPHUU BJIEKTPOIUTUYECKON
nuccormanuu (TO]1)

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT MOHITHS «CTEIeHb TUCCOIUAIINNY, «CUTbHBIE
AJIEKTPOJUTHI», «CIA0BIC DICKTPOIUTHIY, KKATHOHBIDY, «KAHUOHBI»,
«KHUCJIOTBI», KOCHOBAHHS, «COJN». COCTaBISAIOT YpaBHEHUS
3JICKTPOIUTUUECCKON JUCCOLMALIMU KMUCIIOT, OCHOBAHMM U COJICH.
NnnrocTpupyroT nmpuMepaMu OCHOBHBIE TTOJIOKEHHUS TCOPUH
AJICKTPOJIUTUYCCKON JUCCOITUALIHH.

Pa3nuyaroT KOMIIOHEHTHI JOKA3aTeNbCTB (TE3UCOB, apTyMEHTOB U
(hopMBI JOKA3aTEIbCTBA)

XUMHUYECKHE CBOMCTBA KUCIIOT
B cBeTe TO/]

KomOunupoBan
HBIN YPOK

XMUMHUUYECKUE CBOMCTBA KUCIOT
B cBeTe TOJI,

Ypok-
MPAKTUKYM

XapakTepru3yrT 00IIMe XUMUYECKHE CBOMCTBA KUCIIOT C TIO3UIIHI
TEOPHUHU DIECKTPOJUTUUECKON qucconanuu. CoCTaBiIsiOT
MOJIEKYJISIPHBIE, TTOJTHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHUS
peaKIrii ¢ y4aCTHEM KUCIIOT. APTyMEHTUPYIOT BO3MO>KHOCTD
MPOTEKAHUA PEaKIUI C y4aCTUEM KHCIIOT Ha OCHOBE MpaBuia
bepronne u pana akTuBHOCTH METAIIOB. [IpOBOAT ONBITHI,
MOATBEPKIAIOIINE XUMAYECKUE CBOMCTBA KUCIIOT, C
cOOJTI0ICHHEM MPaBWII TEXHUKH Oe3oracHocTy. Habmrogaror u
ONKUCHIBAIOT PEAKIUU C YHACTUEM KHCIIOT C TOMOUIBIO PYCCKOTO
(pOIHOTO) SI3BIKA U A3BIKA XUMUU

10

XHUMHUYECKHE CBOMCTBA
OCHOBAaHHUH B CBETE TEOPUH
BIIEKTPOTUTUYECKON
MECCOIAITAN

KomOunupoBan
HBIN YPOK

CocCTaBIsAIOT MOJICKYJISIPHBIE, TIOJIHBIE U COKPAIICHHBIE HOHHBIE
YPaBHEHUS PEAKLMM C y4aCTHEM OCHOBAHUU. APTryMEHTHPYIOT
BO3MOXHOCTb MPOTEKaHUs PEaKIMii C yJaCTHEM OCHOBaHUM Ha
ocHoBe npaswmita beprome. [IpoBOAST OMBITHI, TOATBEPKIAIOIINE
XUMHUYECKHE CBOKMCTBA OCHOBAHUM, C COOJIIOICHHEM IPABHII
TeXHUKH Oe3omacHoCcTH. HabmrogaroT U OMUCHIBAIOT PEAKIIUU C
Y4aCTHEM KHUCJIOT € MTOMOIIIbIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA
XUMHU




11

XMHUYecKre CBOMCTBA COJICH B
CBETE TCOPUH
PIICKTPOJIUTUYECKON
IMUCCOIUAIN

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yroT 00IIHe XUMHIECKUE CBOMCTBA COJICH C TTO3UIINIA
TEOPUH IEKTPOIUTHUECKON aucconanuy. CoCTaBIsIIOT
MOJIEKYJISIPHBIE, MTOJIHbIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHS
peakiuii ¢ yyactrem cojiei. ApryMeHTUPYIOT BO3MOXXHOCTh
MIPOTEKAHUS PEaKIMil C yuacTHEM COJIei Ha OCHOBE MpaBuiia
bepromnne. IIpoBoAST ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
CBOIICTBa coJiei, ¢ COOJIIOIEHNEM IPABUII TEXHUKU O€30MacCHOCTH.
Habmo1atoT 1 ONMUCHIBAIOT PEAKIMH C YYACTHEM COJICH C
MTOMOIIBIO PYCCKOT0 (POJIHOTO) A3bIKA U S3bIKA XUMHH

12 [TonsaTHe o ruaponuse coneun Kom0OunupoBan | YcraHaBiIMBarOT 3aBUCUMOCTb MEXAY COCTaBOM COJIM U
HBII YPOK XapaKTEepPOM TUApPOIN3a. AHATU3UPYIOT CPeay pacTBOpa COJIU C
MIOMOUIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUII THIPOIN3a COU Ha
OCHOBE aHaJIn3a ero (YOpMyIIbl
13 [Lp. No 1. Pemienne VYpox - VYuatcsi oOpamarbces ¢ 1a00paTopHbIM 000PYIOBAHUEM U
SKCHEPUMEHTAIBHBIX 33/a4 [10 | IPAKTUKYM HarpeBaTebHBIMU MPUOOPAMHU B COOTBETCTBHUHU C MTPABHIIAMU
TeMe «IEKTPOIUTUIECKAs TEeXHHUKH Oe3omacHocTr. HabmogaroT CBOMCTBA IICKTPOIIUTOB H
JUCCOLALIUSD) MPOUCXOSAIINX C HUMU siBTIeHUH. Ha0mroaaiT u onuceIBaoT
pEaKIUy C Y4aCTUEM 3JIEKTPOJIUTOB C IOMOIIBIO ECTECTBEHHOIO
(pyccKOro WM POIHOTO) A3bIKA U sA3bIKA XUMHUH. DOPMYyITUPYIOT
BBIBOJIbI 110 pe3yJIbTaTaM MIPOBEJIEHHOTO SKCIIEPUMEHTA
14 O60061enue u Ypoxk O0001I1al0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHHUS 10 TEME:
CUCTEMATH3aLMsl 3HAHUU 110 00001EeH s 1 «XUMHYECKHE PEAKLIUH B pACTBOPAX IIEKTPOJUTOBY. [IpumeHsroT
TeMe «XMMUYECKUE PEAKIMK | CUCTEMATU3AIM | ya ipakTHMKE paHee W3ydeHHBIH MaTepHal, paboTas 110 TPYIIaM C
B PAaCTBOPAX AIEKTPOJIUTOB» | U 3HAHUI 3a[aHUAMH Pa3HOTO YPOBHS CJI0KHOCTH
15 K.p.Ne 1 mo Teme VYpok koHTpons | [IpuMeHsIOT Ha IpaKTUKE paHee U3yYeHHBI MaTepua, padboTas no

«XUMHYECKHUE pC€aKluu B
PACTBOpAX SJICKTPOJIUTOB»

TpymmaMm ¢ 3aJaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH, BBITTOTHSIOT
KOHTPOJIBHYIO paboTy.

HemeTtanabl u ux coequHeHus (25 1)

16

OO6m1ast XapakTeprucTrUKa
HEMETAIIJIOB

VYpok —
UCCIIeI0BAHNE

OOBACHSIOT YTO Takoe HeMeTaITbl. CpaBHUBAIOT AJJIOTPOITHBIC
BHJIOU3MECHEHHS KUCIIOpoa. PacKpbIBaTh TPUYHHBI aJNIOTPOITHH.
XapaKTepmyIOT XUMHNYCCKHUEC DJIICMCHTBhI-HEMCTAJIJIBI 1 HpOCTLIe
BEIIIECTBa-HEMETAJUIbI: CTPOCHHUE, PU3HUCCKUE M XUMHUCCKHIE
cBolicTBa HEMETAIIOB. OOBACHSIOT 3aBUCUMOCTb OKUCIUTEILHO-
BOCCTAHOBUTEJLHBIX CBOMCTB JIEMEHTOB-HEMETAIIOB OT UX
IIOJIOKCHUS B HepI/IO}IquCKOﬁ CUCTCMEC XUMHUYCCKUX DJICMCHTOB
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Ob6mmas
XapaKTePUCTHKA JIEMEHTOB
VIIA rpynmbl — rajoreHoB

KomOunaupoBan
HBIN YPOK

XapakTepu3yloT CTpoeHUE, GU3NIECKUE M XUMHYECKHE CBOMCTRA,
MOJIy4eHUE U MPUMEHEHHUE T'aJIOTeHOB B IJIaHEe 0011Iero,
O0COOEHHOT0 U €IMHUYHOIO. Y CTaHABIMBAIOT MPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK/Iy CTPOCHUEM aTOMa, XUMUUYECKOU
CBS3bI0, TUIIOM KPUCTAJUTMUECKOM PErIETKH rajJoreHoB, ux
(1)I/ISI/I‘ICCKI/IMI/I U XUMHUYECKUMHU CBOMCTBAaMHU

18

COGI[I/IHCHI/IH TaJIOrCHOB

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepusyroT cOCTaB, (pU3nMUecKre U XMMUYECKUE CBOMCTRA,
MOJIy4YeHUE U MPUMEHEHUE COSTMHEHUN rajlOreHOB C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHUH.
Ha3zpIBaroT coetuHEHUs TaJIOTeHOB M0 JOPMYIIE H COCTABIISIFOT
(dbopMyIIbI 110 MX HA3BAHUIO. Y CTAHABIMBAIOT MPUYUHHO-
CJICZICTBEHHBIE CBSI3M MEXK]IY XUMHUYECKOU CBSI3bIO, TUTIOM
KPUCTAJUTMYECKON pPEeIETKH COEUHEHUN TaJIOr€HOB, UX
(UBUYECKUMU U XUMUYECKUMU CBOWCTBaMH.

[TpoBoasT, HAOIIOAAIOT U OMUCHIBAIOT XUMHUYECKUN IKCIEPUMEHT
10 PacTIO3HABAHUIO TAJIOTCHHUI-HOHOB C COOJTFOICHUEM TIPABHLIT
TEXHHUKHU 0€30I11aCHOCTH.

BEIOTHSIOT pacyeTsl 0 XUMUYECKHM (hopMyriaM U ypaBHEHUSM
peakitii, MPOTEKAIIINUX C YYACTUEM COETMHEHUI raJOr€HOB
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[T.p.Ne 2. «M3y4ueHme CBOHCTB
COJISTHOM KUCIIOTBI»

Ypok-
MPAKTUKYM

VYuatcst obparaThes ¢ 1abopaTopHbIM 000pYyIO0BaHUEM U
HarpeBaTeNbHBIMU MPUOOPAMHU B COOTBETCTBHUHU C MTPaBHIIaAMHU
TeXHUKH Oe3omacHocTH. HabmogaroT CBOMCTBA JIEKTPOIUTOB U
MPOUCXOSAIINX C HUMU siBTIeHUI. HaOmroaarT u onuchIBaoT
PEAKIMH C YIaCTHEM DIIEKTPOJIUTOB C TOMOIIBIO €CTECTBEHHOTO
(pyccKOro WM POIHOTO) A3bIKA U SA3bIKA XUMHH. DOPMYyITUPYIOT
BBIBOJIbI 11O PE3YJIbTAaTaM MMPOBCACHHOI'O SKCIICPUMCHTA
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OO01mmas xapakTepucTHKa
anemeHToB VI A -
xanbkoreHos. Cepa

KomOunupoBan
HBIN YPOK

JlaroT o011yI0 XapaKTepUCTUKY aTOMaM, IIPOCTHIM BEIECTBaM U
COEJIMHEHUSM XaJIbKOT€HOB B 3aBUCUMOCTH OT UX MOJIOXKEHHUS B
ITepuoanueckoii cucreMe. XapakTepu3yrT CTPOCHHE, alNIOTPOTIHS,
¢buznyecKkrue 1 XUMUYEeCKHE CBOMCTBA, MOJIYYeHHE U TPUMEHEHNE
cepbl. Y CTaHaBIMBAIOT IPUYNHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
CTPOEHHEM aTOMa, XUMHUYECKOHN CBS3bI0, TUIIOM KPUCTANINYECKOM
PELETKH cepbl, €€ GU3NIECKUMU U XUMUYECKUMH CBOWCTBAMH.
BhInonHAI0T pacy€Tsl 0 XUMUYECKUM (pOopMysnaM U ypaBHEHUSIM
peaxiuii, IPOTEKAIOIINX C YYaCTUEM CEPBI.
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CepoBoaopo U CyIbQUIbI

KomOunaupoBan
HBIN YPOK

XapakTepu3yloT cOCTaB, (pU3NUECKUe U XUMUUYECKHUE CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHUE COCTMHEHUN CePhl B CTETICHU
OKHUCJICHUS -2 C UCIIOJIB30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U
s3bIKa XUMUU. Ha3bIBalOT coeTMHEHUs CePhl B CTETICHU
okucieHus -2 no gopmyse u CoctapisioT GOPMYIIBI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS
peaxiui, XapakTepu3yIole XuMUIecKiue CBOMCTBA COSIMHEHHI
Cephbl B CTCIICHH OKUCIICHHS -2.
OnuchIBaIOT MPOLIECCHl OKUCICHUSI-BOCCTAHOBIICHUS, ONPENEISIOT
OKUCIUTEIb U BOCCTAHOBUTEIb U COCTABIISIOT 3JIEKTPOHHBIM
0anaHC B peaklUsaX C y4aCTUEM Cepbl B CTEIIEHU OKHCIIECHUS -2.
VYcraHaBIMBalOT TPUYUMHHO-CIICACTBEHHBIEC CBSI3U MEKITY
XUMHUYECKOH CBS3bI0, TUTIOM KPUCTAITUYECKON PeIETKU
COCTMHEHUH Cepbl, UX (PU3NICCKIUMH U XHMHYECKUMHU CBOMCTBAMH
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KI/ICHOpOI[HHe COCAUHCHUS CCPBI

KomOuHupoBaH
HBIN YPOK

3anuceiBaroT (GOPMYIIbI OKCUIOB CEPhl, HA3bIBAIOT MX, OMUCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWUM O KHCIOTHBIX OKCUJAX.
XapakTepu3ykoT COCTaB, (PU3NYECKHE U XUMUUECKUE CBOICTBA
CEPHOM KUCJIOTHI KAK 3JIEKTPOJIUTA € UCIIOJIB30BAHUEM PYCCKOTO
(poaHOrO) sI3bIKA U sI3bIKa XMMUHU. COCTaBIIAIOT MOJIEKYJISIPHBIE U
VMOHHBIE YPABHEHUS PEAKIIM, XapaKTEPU3YIOIUX XUMUYECKUE
CBOMCTBA CEpHOM KUCIOTHI. Pacnio3HaoT cynbhaT-uoHbI.
XapakTepu3yrT CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
KaK OKHCIIUTENS C UCIOIb30BAHUEM PYCCKOTO (POIAHOTO0) SA3bIKA U
a3blka XuMuU. COCTaBISAIOT YPaBHEHUSI OKUCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METOZ0M 3JIEKTPOHHOTO OayaHca.
BhIonHAIOT pacy€Thl IO XMMUUYECKUM (DOpMYJIaM U ypaBHEHUSM
peaxkuyii, IPOTEKAIOIIMUX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habiro1a10T 1 ONUCHIBAIOT XUMUYECKUN IKCIEPUMEHT
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ILp. Ne 3. «M3yueHue cBONCTB
CEpPHOM KUCIOThD»

Ypok —
MPaKTUKYM

VYyarcs obparathcest ¢ 1a00paTopHbIM 000pYIOBAHUEM U
HarpeBaTebHBIMU MPUOOpPaMHU B COOTBETCTBHHU C MTPaBHIIaMU
TeXHUKHU Oe3omacHocTH. HabmonaroT cBONCTBA AIEKTPOIUTOB U
MPOUCXOSAIINX C HUMU siBJIeHUH. HabmronaoT u onuckIBaoT
pEaKIUy C Y4aCTUEM DJIEKTPOJIUTOB C TOMOLIbIO ECTECTBEHHOTO
(pyccKoro Wi pOIHOTO) A3bIKA U A3bIKA XUMHUH. DOPMYyTUPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA
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Ob6mmas
XapaKTePUCTUKA XUMHUYECKUX
anemeHToB VA rpynimsl. A30T

KomOunaupoBan
HBIN YPOK

JatoT o011yro XxapakTepuCTUKy aTOMaM, IPOCTHIM BELIECTBAM U
COCIMHEHUSIM MTHUKTOTE€HOB B 3aBUCUMOCTH OT UX TOJIOKECHHS B
[Tepuoanueckoii cucreme. XapakTepu3yloT CTpOeHHe, (hrU3ruecKue
1 XMMUYECKHE CBOMCTBA, MOJIYYCHUE U IPUMEHEHHUE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
HaspiBaroT coeuHenus a3ora no GopMyie U COCTaBISIOT
(dbopMyIibI 110 MX HA3BaHUIO. Y CTAHABIMBAIOT NMPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXK/Iy CTPOCHUEM aTOMa U MOJIEKYIIbI,
BUJIOM XUMHUYECKON CBSI3H, TUTIOM KPUCTAINTUYECKON PEIIETKU
a30Ta U ero GU3NYECKUMU U XUMUICCKUMU CBOWCTBAMHU.
BheIonHSI0T pacy€Thl M0 XUMUYECKUM (pOpMynaM U ypaBHEHUSIM
peaxiui, NpOoTEeKarIIMUX C y4acTUEM a30Ta
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Ammuak. Coiti aMMOHUS

Ypok ycBoeHUs
HOBBIX 3HAHUU

CocrapisatoT GOpMYIIBI TT0 UX Ha3BaHUAM. 3aIIMCHIBAIOT
MOJIEKYJISIPHBIE U MOHHBIE YPABHEHHMsI pEaKLUi, XapaKTepU3yIoIe
XUMUYECKHE CBOMCTBA aMMHaKa U coJjied aMMOHUsA. COCTaBIISIIOT
YpaBHEHUS OKUCIUTEIHLHO- BOCCTAHOBUTENIBHBIX PEAKIUH C
y4acTHEM aMMHaKa ¢ MOMOIIBIO AJIEKTPOHHOTO OanaHca.

Y CcTaHaBIMBAIOT MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEKY BUAMU
XUMUYECKHUX CBSI3€H, TUIIAMHU KPUCTAIUIMUECKHUX PEIIETOK aMMHaKa
U COJIell aMMOHUS U X GUZHYECKUMU U XUMUYECKHUMHU
cBoricTBamu. [IpoBOAST, HAOTIOIAIOT U OMUCHIBAIOT XUMUYECKHMA
HKCIIEPUMEHT IO PACIO3HABAHUIO HOHOB aMMOHHUS C COOJIIOIEHUEM
IIpaBWJI TEXHUKHU 0€30IaCHOCTH.

BeIMonmHSAI0T pacy€Thl MO XUMHUECKUM (HOpMYyNIaM U ypaBHEHUSIM
peaKIyii, MPOTEKAIOIINX C yYaCTHEM aMMHaKa
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I1.p.Ne 4 «Ilonyuenue
aMMHaKa U U3y4eHHUe ero
CBOMCTB»

VYpok -
MPAKTUKYM

[Tomygarot, cobuparoT u pacro3HalOT aMMmuak. PaGotaroT ¢
1abopaTOpHBIM 000PYI0OBAaHUEM U HArpeBaTEIbHBIMU PUOOpAMU B
COOTBETCTBHUH C TIPaBUJIAMH TEXHUKHU Oe3omacHocT. HabmonaroT
U ONUCBIBAIOT XUMHUYECKUH SKCIIEPUMEHT C IOMOIIBIO PYCCKOTO
(poznHOTO) sI3bIKA U A3bIKa XUMUHU. DOPMYIHUPYIOT BHIBOABI 10
pe3yJbTaTaM MPOBEJEHHOr0 dKcrepuMenTa. COTpyaHUYAIOT B
nporecce y4eOHOro B3auMoIeHCTBUS TP paboTe B rpymnmnax
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Kucnoponconep:xarne
COEIUMHEHMS a30Ta

Ypoxk -
UCCIIEJOBaHUE

3anuchIBalOT PEaKIUid, XapaKTePHU3YIOINEe XUMUYECKUE CBOMCTBA
OKCHJIOB a30Ta. Y CTAaHABIMBAIOT MPUUYMHHO-CIIC/ICTBEHHBIE CBSI3U
MEX1y BUJOM XUMHUYECKOM CBSI3U, TUIIOM KPUCTAJUTMUECKOMN
peIHéTKI/I OKCHJOB a30Ta U UX (bI/ISI/I‘-IeCKI/IMI/I U XUMHUYCCKUMHAU
cBoiicTBamMu. XapaKTEePU3yIOT COCTaB, PUINYECKUE U XUMUYECKHE
CBOMCTBA a30THOM KHUCIJIOTHI KaK 3JIEKTPOJIUTA, TPUMEHEHUE C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
3anuchIBalOT MOJICKYJIIPHBIC M MOHHBIC YPABHEHUS PEAKIIUH,
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Kucnoponconepxkariue
COEJIMHEHHS a30Ta

KomOunupoBan
HBIN YPOK

XapaKTepU3YIOLINEe XUMUYECKHE CBOMCTBA a30THOW KHUCIIOThI KaK
anekTpoiuta.lIpoBoaaT, HAOIIOAAIOT U OMUCHIBAIOT XUMUYCCKUN
AKCIEPUMEHT, XapaKTEPU3YIOIINI CBOMCTBA a30THOM KHUCIIOTHI KaK
AJICKTPOJINTA, C COOIIOICHUEM ITPaBUJI TEXHUKH 0€30MaCHOCTH.
XapakTepu3yroT a30THYIO KUCIOTY KaKk OKUCIUTENb. COCTaBIsAIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH,
XapaKkTePU3YIOIIUX XUMUUECKHUE CBOMCTBA a30THON KMCIIOTHI KaK
OKHUCJIMTEIIS, C TOMOIIBIO 3JIEKTPOHHOTO Oananca. [TpoBomsrT,
HaOII0AI0T U OMUCHIBAIOT XUMHUYECKUN SKCTIICPUMEHT,
XapaKTEePU3YIOIUN CBOMCTBA a30THOM KUCIOThI KaK OKUCIUTENS, C
COOJII0ICHHEM MPABIII TEXHUKH 0€301MaCHOCTH
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®docdop u ero coeTMHEHUS

VYpok -
MPAKTUKYM

XapakTepuszylT CTpOEHUE, AIUTOTPOIHUI0, PU3nUYecKue u
XMMUYECKHE CBOWCTBA, OJydeHHe U IpuMeHeHue hocdopa ¢
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U A3bIKA XUMHH.
CaMocCTOsTeNbHO OMUCHIBAIOT CBOMCTBA oKcua Gochopa(V) kak
KHMCJIOTHOTO OKCHJIa M CBOWCTBA OpTOPOCHOPHON KHUCIIOTHI.
[TpoBoaAT, HAOMIOAAIOT U OMUCHIBAIOT XUMUYECKUH SKCIIEPUMEHT C
COOJTI0ICHHEM TPABUII TEXHUKH 0e301acHOCTH. Pacro3HaroT
dochar-noHsI
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Ob6mmas
XapaKTepUCTHKA 3J1eMeHTOB [V
A- rpynmsl. Yriepos

Ypok
00001IeHHS U
CHCTEMAaTU3aIx
U 3HAHUH

JatoT o011yro XxapakTepuCTUKy aTOMaM, IPOCTHIM BELIECTBAM U
COEIMHEHUAM 3J1eMEHTOB [V A- rpynnsl B 3aBUCUMOCTH OT MX
nosoxenus B [lepnoanueckoit cucreme. XapakTepU3yrOT
CTPOEHUE, aJUIOTPOINIO, PU3NUECKUE U XUMUYECKHE CBOMCTBA,
MOJIy4eHHE U TPUMEHEHHE aMOP(QHOro Yrieposaa U ero COpToB C
MCII0JIb30BAaHUEM PYCCKOTO (POJHOIO) S3bIKA U A3bIKA XUMHH.
CpaBHUBAIOT CTPOEHUE U CBOMCTBA ajiMasa U rpadurta. OnuchBaOT
OKHCJINTEIBbHO-BOCCTAHOBUTENBHBIE CBOWCTBA yIJIEPOia
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Kucnoponconep:xarne
COCIMHEHUS yriepoa

KonTponbsHo-
obobmarommit

YPOK

XapakTepu3yloT cOCTaB, (pU3NUECKUe U XUMUUYECKHUE CBOWCTBA,
MOJIy4eHUE U MPUMEHEHUE OKCUIOB YIJIEpO/ia C UCTIOIb30BAHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKa XUMHH. Y CTAHABIIUBAIOT
MPUYUHHO-CIICACTBEHHBIE CBSI3H MEXy BUJAMU XUMUYECKUX
CBSI3€H, TUTIaMU KPUCTAJUIMUYECKUX PEMIETOK OKCHIOB YIIIepoia, X
(U3HYECKUMU U XUMUYECKUMU CBOMCTBAMH, a TAKIKE
npumMeHenreM. CoOII01al0T MpaBuiia TEXHUKH O€301IaCHOCTH MPHU
MCIIOJIb30BAaHUHU [IEYHOTO OTOIUVICHUS. XapaKTEepU3yIOT COCTaB,
($U3HYECKHEe U XUMHUYECKUE CBOMCTBA, TIOJYYCHHE U IPUMCHECHHE
YTOJIBHOUM KUCJIOTHI U €€ coueid (kapOoHATOB U THIPOKApOOHATOR) C
HCITOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XMMHH.
MiurocTpupyoT 3aBUCHMOCTb CBOMCTB COJICH YrOJbHOM KMCIOTHI
OT uX cocTaBa. [IpoBoAT, HAOMIOAAIOT U OMMCHIBAIOT XMMHUYECCKUIN
9KCIIEPUMEHT C COOJTFOICHUEM MTPABIII TEXHUKH O0€30TIaCHOCTH.
Pacmoznaror kapOoHaT-HOH. BBIOIHSIOT pacy€Thl 1O
XUMUYECKUM (POpMyJiaM U YpaBHEHUSM PEAKIIMM, TPOTEKAIOIINUX C
y4acTueM COeUHEHHH yriepoaa
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ILp. No 5. «Ilonyuenue
YTJIEKHUCIIOTO Ta3a U U3y4eHue
€ro CBOMCTBY»

Ypoxk —
MPAKTUKYM

[TonyuaroT, cOOMPAOT M PaCHO3HAIOT YIIIEKUCIIBIN Ta3.
HalnronaroT v OMUCHIBAIOT XUMUYECKHUM SKCTIEPUMEHT C TIOMOIIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SA3bIKa XUMHU. DOPMYITUPYIOT
BBIBOJIbI ITO PE3YyJIbTaTaM IMPOBCACHHOI'O SKCIICPHUMCEHTA.
CoTpyaHHUaroT B mpoliecce y4eOHOro B3auMoJIeHCTBUS IpU
paboTe B rpynmnax
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YrneBo1opoasl

KomOunupoBan
HBIN YPOK

XapakTepu3yloT 0COOEHHOCTH COCTaBa M CBOMCTB OPraHUIECKUX
coeHeHuH. Pa3nuyator npeaenabHbIe U HeNpeaeIbHbIe
yriaeBoopoabl. Ha3plBaroT 1 3anuchIBalOT (hOPMYJIIbI
(MOJIEKYJISIpHBIE U CTPYKTYPHbIE) BXKHEHIIUX Mpe/ICTaBUTENeH
yriaeBonopoaoB. [Ipennaraiot sKkCriepuMeHT MO pacro3HaBaHUIO
COEZIMHEHUH HelpeaenbHoro cTpoeHus. HabmonatoT 3a xoqoM
XUMHYECKOTO IKCTIEPUMEHTA, OTIMCHIBATH €0 | JIeJIaTh BEIBOJIBI HA
OCHOBe HabOmoieHni. DUKCUPYIOT pe3yabTaThl IKCIIEPUMEHTA C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA, & TAKIKE C MTOMOIIIBIO
XUMHUYECKUX (OPMYII U YpaBHEHUH.
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Kucnoponcoaep:xarmiue
OpraHUYECKUE COCAMHEHUS

KomOunaupoBan
HBIN YPOK

XapaKTepU3yIOT CIUPTHI, KaK KACIOPOACOAEPIKALINE
opranunveckue coeaunenus. Knaccuuuupyror ciupTel mmo
aTOMHOCTH.

Ha3spiBaroT nipecraBuTeNIed OQHO- U TPEXATOMHBIX CIIUPTOB U
3aIlUCBIBAIOT U3 (OPMYJIBI.

XapakTepu3yroT KMCIOThI, KaK KHCIOPOACOAEPIKALIUE
OpPraHMYECKHUE COCIUHEHUS.

HaspiBatoT mpencraBuTENICH NPEACIIBHBIX U HEIPEAEIbHBIX
KapOOHOBBIX KUCJIOT U 3alUCHIBAIOT U3 (OPMYIIbI.
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Kpemuunii u ero coequHeHus

Kom0unupoBan
HBII YPOK

XapakTepu3yloT CTPOSHUE aTOMOB M KPUCTAJIOB, PU3NIECCKUE U
XMMHUYECKHE CBOMCTBA, MOJYYCHUE U IPUMEHEHNE KPEMHHUS C
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XMMHH.
VYcTaHaBIMBalOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEKIY
CTPOCHHMEM aTOMa, BUJIOM XUMHUYECKOU CBSI3H, TUIIOM
KPUCTAJUTMYECKOUN PEIETKA KPEeMHHUS, €r0 (PU3HIECKUMHU U
XUMUYECKUMH CBOMCTBaMH. BBITIOMHAIOT pacu€Thl MO0 XUMUYECKUM
dhopmyaM U ypaBHEHHUSAM PEAKIIUN, TPOTEKAIOIIUX C YIaCTHEM
KPEMHHMS M €r0 COSIMHECHNM. XapaKTepu3yloT COCTaB, (PHU3NUCCKHE
Y XMMHYECKUE CBOMCTBA, MOJYYCHUE U IPUMEHEHUE COSTMHEHU N
KPEMHHSI C UCTIOJIb30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA
xuMuu. CpaBHUBAIOT JUOKCUBI YTIIepoia U KpeMHUs. ONUCHIBAIOT
BOKHEUIIINE TUTIBI IPUPOIHBIX COSTUHEHNN KPEMHHUSI KaK
OCHOBHOTO 2JIeMeHTa nuTochepsl. Pacro3HaloT cCuIMkar-uoH
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CunukaTHas
MIPOMBIIIITIEHHOCTh

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepru3yrT CHIIMKAaTHYIO IIPOMBIIUIEHHOCTb U €€ OCHOBHYO
MIPOAYKLHIO. Y CTAaHABIMBAIOT AHAJIOTUU MEXKY Pa3IMYHBIMU
OTPACISIMHA CHIIMKATHOW MTPOMBIILIIIEHHOCTH
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HonyquI/Ie HEMCTAJJIOB

Ypok ycBOeHHUs
HOBBIX 3HAHUU

OnuchIBalOT HAX0XK/IEHUE HEMETAIUIOB B IPUPOAE. XapaKTEPU3YIOT
(bpakIMOHHYIO TTEPETOHKY KHUIKOTO BO3/1yXa KaK COBOKYITHOCTh
(U3HYECKUX MPOIIECCOB. APTYMEHTHUPYIOT OTHECEHHE aKTHBHBIX
HEMETAJVIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECCAM
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[Tonydenne BaKHENIIUX
XUMUYECKUX COCAMHEHUIN

VYpok -
MPAKTUKYM

XapakTepru3yroT XUMHU3M, CBIPbE, alapaTypy, HayqHble
MIPUHIUIIBI U IPOAYKIIUIO IPOU3BOIACTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KHUCIOTHI C TPOU3BOJCTBOM
aMMuaKa
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O0001IEHE 10 TEME
((HeMeTaJIJIBI 1 UX COCOUHCHUA)

KomOunaupoBan
HBIN YPOK

ITpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUIN B YCBOEHUH TEMBI.
KoppektupyroT cBOM 3HaHUS B COOTBETCTBUH C IIJIAHUPYEMBIM
pesyabraroM. [loaydaroT xumMuyeckyro HHGOpMALUU U3
Pa3IMYHBIX UCTOYHUKOB. [IpencTaBisaioT HHPOPMALIUIO IO TEME
«Hewmeramnel» B BUJie TaOJIUL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenueM cpeacts KT
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K.p. Ne2 1o Teme:
«HemeTtaiuisl 1 ux
COETMHEHU S

Ypok -
KOHTPOJIA
3HAHUH

[TpuMeHsIIOT Ha MpaKTUKE paHee U3YYEeHHBII MaTepual, padoTtas mo
rpynnaMm ¢ 3aJaHUsIMU Pa3HOI'O YPOBHS CJI0KHOCTH, BBIITIOJIHSIOT
KOHTPOJIbHYIO PadoTy.

Metaa

JIbl M UX coequHenus (17 4)
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[Tono>keHne METaJIOB B
[Tepuonuueckoit cucreme,
CTpOCHHE aTOMOB U KPUCTAIIJIOB

Ypok ycBoeHHUs
HOBBIX 3HAHUH

OOBACHAIOT YTO Takoe MeTasuibl. Paznuuaiot hopmbl
CYLIECTBOBAHHUS METAJIOB: JIEMEHTHI U ITPOCThIE BEUIECTBA.
XapakTepus3yroT XUMHUUECKUE 3JIEMEHThI-METAILIbI 110 UX
nonoxxeHuto B [lepuognueckoii cucreme /. . Menaeneena.
[Iporuo3upyroT CBOICTBa HE3HAKOMBIX METAJUIOB 10 MOJIOKEHHUIO
B [leproanueckoi cucreme XuMU4eCcKux amnemeHToB /. H.
MeneneeBa. YCTaHaBIMBAIOT MPUYUHHO-CIIECICTBEHHBIE CBS3H
MEXy CTPOCHHEM aTOMa, BUJIOM XUMUYECKOM CBSI3H, TUTIOM
KPUCTAJUIMYECKON pEIIETKA METAJIIOB — MPOCTHIX BEIIECTB U UX
COEIMHECHU I

42

O6H_II/IG XMMHYECKHE CBOMCTBA
METaJIJIOB

KomOunupoBan
HBIN YPOK

OOBACHSIOT YTO TAKOE pAad aKTUBHOCTH MCTAJIJIOB. HpI/IMeHHIOT €ro
I XapaKTCPUCTUKHU XUMHUYCCKUX CBOICTB IMPOCTBIX BEIIECCTB-
MCTAJIJIOB. O606I.[IaIOT CUCTCMY XUMHUUYCCKUX CBOMCTB METAJJIOB
KaK «BOCCTaHOBMUTEIBHBIE CBOMCTBAY. COCTABIISIOT MOJICKYJIAPHBIC
YpaBHCHUSA peaKHHﬁ, XApaKTCPU3YIOINX XUMHUYCCKUC CBOMCTBA
MCTAJIJIOB B CBCTC YUCHUSA 00 OKHMCIUTEIHHO-BOCCTAHOBUTEILHEIX
nponeccax, a p€akiuuu € yd4aCTUEM 3JICKTPOJIUTOB, IPCACTABIIATH
TaKXC€ 1 B MOHHOM BI/II[G.Ha6HIOJIaIOT " OIMMCBIBAIOT PCAKIINU
MCXKAY BCIICCTBAMU C IIOMOIIBIO PYCCKOI'O (pOI[HOFO) SA3bIKa U
si3pIKa XUMUH. CaMOCTOSTEIIFHO IMPOBOAAT OIIBITHI,
NOATBCPXKAAOITHNEC XUMHUYCCKUC CBOMCTBa METAJIJIOB C
CO6J'IIOJIGHI/IGM IpaBHUJI TCXHUKU 0e30macHOCTH
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OO01mas XxapakTepuCcTHKa
MIETOYHBIX METAJIIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSIOT STUMOJIOTHIO Ha3BaHUS TPYIIIHI «IEI0YHbIC
MeTasuTbl». J{atoT 001IyI0 XapaKTepUCTUKY MIEIOYHBIM METaJlJIaM
0 WX TOJIOKEHUIO B [leprnoandeckoi cucteMe XuMUUeCKUX
anemenToB /I. 1. Menaeneena.
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OO0m1as XxapakTepUCTHKA
HIEJIOYHBIX METAJIJIOB

KomOunaupoBan
HBIN YPOK

XapakTepusyloT CTpoeHHUE, GU3MUECKUE M XUMHUECKHE CBOMCTBA
IIEJIOYHBIX METAJUIOB B CBETE OOIETr0, OCOOCHHOTO U €IMHUYHOTO.
[Ipencka3piBalOT PU3NYECKUE U XUMHUYECKHE CBONCTBA OKCUJIOB U
TUIAPOKCHUJIOB IIEJTOYHBIX METAJJIOB HA OCHOBE UX COCTAaBa U
CTPOEHHUSI M OATBEPKAATh POTHO3bI YPABHEHUSIMU
COOTBETCTBYIOIIUX peakiuid. [[poBOaAT pacyérbl N0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSIM peakluii, IPOTEKAIOUINX C y4aCTHEM
HIEJIOYHBIX METAJIOB U UX COCIMHEHUN

45 OO01as xapakTepuCTHKa VYpok ycBoeHus | XapakTepHu3ylT CTpOeHUE, PU3NYECKUE U XUMUYECKHE CBONCTBA
[IEJI0YHO3EMETbHBIX HOBBIX 3HAHUI MIETI0YHO-3EMETbHBIX METAJIJIOB B CBETE OOIIEro, OCOOCHHOTO H
METaJIJIOB enuHuyHoro. [IpenckaspiBaloT pu3nveckre U XUMHUUECKUE
46 OO0m1as xapakTepuCTUKA KomOuHupoBaH | CBONMCTBA OKCUAOB M FMAPOKCUA0B MeTamuioB |IA rpynmsl Ha
LIEJI0YHO3EMETbHBIX HBIH YpOK OCHOBE MX COCTaBa U CTPOEHHUS U MOATBEPKAAIOT MPOrHO3BI
METaJUIOB YPaBHEHUSIMHU COOTBETCTBYIOIIMX PEAKIIHIA.
[TpoBoAAT pacuérsl M0 XUMUYECKUM (HOpMYTIaM U YpaBHEHUSIM
peaxkiui, NpOTEKaIIMX C Y4aCTUEM IIEJIOUHBIX METAJIJIOB U UX
COeIMHEHU
47 JKécTKOCTh BOJIBI U CTTOCOOBI Ypok ycBoeHusi | OOBSACHSIOT UTO TAKOE <«OKECTKOCTHh BOABD). PaznmnyaroT
e€ ycTpaHeHus HOBBIX 3HaHUI BPEMEHHYIO U [TOCTOSIHHYIO ’K€CTKOCTh BOAbI. [Ipennarator
CIOCO0BI YCTpaHEHHUs )KECTKOCTH BoAbl. [IpoBonsT, HAOMI0JAI0T U
OMHCHIBAIOT XUMHUECKUI HKCIIEPUMEHT, C COOJIIOIEHUEM TPaBUIT
TEXHHKHU 0€3011aCHOCTH
48 [Lp.Ne 6. «llonyuenue Kom6unupoBan | [TomydaroT, coOuparoT U paclio3HAIOT YIIEKUCIBIN Ta3.
YKECTKOM BOJIbI U CLIOCOOBI €€ HBIH ypOK ObpamiaroTcest ¢ 1a00paTOpHBIM 000PYIOBaHUEM U
YCTPaHEHHUSI» HarpeBaTeNbHBIMU MPUOOPAMHU B COOTBETCTBHUHU C MTPABHIIAMHU
TeXHUKH Oe3omacHocTH. HabmroaaroT U OMUCHIBAIOT XUMUYECKUN
HKCIIEPUMEHT C TIOMOIIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
xUMUU. OPMYITHPYIOT BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
skcnepuMenTa. COTpyIHUYAIOT B IIpoIiecce y4eOHOro
B3aUMOJICHCTBUS TIPU pabOTE B Tpymmax
49 ATIOMHHUI U €r0 COeTUHEHUS Ypok - XapakTepu3yroT aIFOMUHHN IO €0 NOJIOKEHUIO B [lepuoanyeckon
MIPaKTUKYM cucreMe xuMuyeckux aeMeHToB /. 1. MenneneeBa. OnuceiBaroT

CTpOCHHC, (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA AJIFOMHHUA,
MOATBECPIKIAAA UX COOTBECTCTBYIOIUMHU YPABHCHUSAMU peaKHHﬁ.
OOBACHSIOT ﬂBOﬁCTBCHHLIﬁ XapaKTCP XUMHUYCCKUX CBOICTB
OKCHa U TUAPOKCH A AaJIFOMHUHUS.
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Keieso

Ypok ycBoeHus
HOBBIX 3HAHUU

o1

CoenuHEeHNs Kee3a

KomOunupoBan
HBIN YPOK

XapakTepusyrloT NOJIOKEeHUE xkene3a B [lepuoanyeckoi cucreme
xumuaeckux 3emeHToB J1. . MenneneeBa, 0cOOEHHOCTH
cTpoeHus atoMa. ONUCHIBAIOT (PU3HUECKUE U XUMUYECKUE
CBOMCTBA keJje3a, MOATBEPKIasi UX COOTBETCTBYIOIIUMHU
ypaBHEHUAMHU peakiuil. OOBSICHSIIOT HAIMYHUE JIBYX T€HETUYECKUX
pANOB coenuHeHni xenesa Fe?+ u Fe3* . Ycranasmusaror
3aBHCHUMOCTH O0JIacTell MpUMEHEHUs jKeJie3a U ero CIIJIaBOB OT
cBoiicTB. [IpoBOAAT pacyEThl MO XUMHYECKUM (HOpMyIIaM 1
YPaBHEHUSAM PEAKINH, IPOTEKAIOIIMNX C yYaCTUEM XKEJe3a U €ro
coenuHeHui. HaOIroqar0T 1 OMKMCHIBAIOT PEAKIIUU MEKITY
BEIIECTBAMHU C TOMOIIBIO PYCCKOTO (POJIHOTO) A3BIKA U S3bIKA
XUMUU
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[I.p. Ne 7 «Pemienue
PKCIIEPUMEHTAJIBHBIX 3aa4 10
Teme «MeTanib»y

Ypok-
MPaKTUKYM

DKCHEepPUMEHTAIBHO UCCIEAYIOT CBOMCTBA METAJJIOB U UX
COCIII/IHGHI/H\/JI, peiiaTh SKCIICPUMCHTAJIBHBIC 3a/la4H 110 TCMEC
«Mertamns». PaboTaroT ¢ mabopatopHbIM 000pyI0BaHUEM U
Harpe€BaTcCjIbHbIMU HpI/I60paMI/I B COOTBCTCTBHMHU C IIpaBUJIaMH
TeXHHUKHU Oe3omnacHocTu. HabmogaoT cBoiicTBa METAIIIOB M UX
COGIII/IHGHI/Iﬁ u HBJIGHI/Iﬁ, IpOUCXOJAIINX C HUMHU. OnuceIBaIOT
XUMHUYECKUN SKCTIepUMEHT. POpMYyIUPYIOT BBIBOJIBI 110
pe3ynbTaTaM MPOBEIEHHOT0 dKciepuMenTa. Onpenenstor (McxXo s
U3 yueOHOM 3a/1aur) He0OXOIUMOCTh UCIIONIb30BaHUsI HAOIIOICHUS
HJIN DOKCIICPUMCHTA
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Koppo3ust MeTauioB u criocoObl
BaIUTHI OT HEE

Ypok ycBOeHHUs
HOBBIX 3HAHUU

OOBACHAIOT YTO TaKOE€ KOppo3usl. Pa3nuyaroT XUMHUYECKYIO U
ANEKTPOXUMUUYECKYIO0 KOppo3uu. UITIOCTPUPYIOT MOHATHS
KKOPPO3UA», «XUMUYECKAS] KOPPO3US», «IJEKTPOXUMHUYECKas
KOPPO3Us» MpUMepaMu. XapaKTepU3YyIOT CIIOCOOBI 3aIUThI
METAJUIOB OT KOPPO3UH
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Mertasuibl B IPUPOLE.

Ypok ycBoeHUs
HOBBIX 3HAHUU

55

[TonsATHE O METAILTYprUn

Ypok- cemunap

Knaccupumupyrot GopMbl TpUPOTHBIX COSTUHEHUI METAIIIOB.
XapakTepusyroT 0011ue crnocoObl MOTy4eHHs] METaIOB: TTHPO-,
THIPO- U DIIEKTPOMETAITYPTUH.

KoHkpeTu3upyror 3T croco0sl MpuMepaMu U YpaBHEHUSIMU
peakIMii ¢ COCTaBICHUEM DJIEKTPOHHOTO OanaHca.

OnHCHIBAOT JOMEHHBIH MPOIECC U AIEKTPOIUTHUECKOE TIOTYICHNE
METAaJUIOB.

Pazmmuaror T-IépHI)Ie W IBETHBIC MCTAJJIbI, YYT'YHBI U CTaJI




56 0O600111eHrEe 3HaHUH TIO TeEME O6o6maromuit | O600MmIAIOT ¥ CHCTEMATHU3UPYIOT CBOH 3HAHUS 110 TEME:
«MeTamibi» YPOK «MetambDy. [I[pUMEHSIOT HA TPAKTUKE paHEE U3YUYEHHBIN
MaTepuai, paboTas 1Mo Tpymnnam ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
CJI0HOCTHU
57 KonTponbHas padbot 3 mo remMe | Ypok kouTpousst | [I[puMeHSIOT Ha mpakTUKe paHee W3y4eHHbI MaTepual, padoTas 1o

«MeTalibl

rpynmaM ¢ 3aJJaHdsIMU Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOJTHSIOT
KOHTPOJIbHYIO PadoTy.

XHUMHSA U OKPYXK

aomas cpeaa (2 )
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XuMHuYecKasi OpraHu3aIms
JTAHETHI 3eMIIA

KomOunupoBan
HBIN YPOK

HNHuTerpupytor cBeneHus 1o Gu3ndeckoit reorpaduu B 3HaHHUS O
XAMHUYECKON OpraHMu3aIluy IIaHeThl. XapaKTepru3yroT
XUMHUYECKUHA COCTaB T'E€OJIOTHUYECKUX 000JI09eK 3eMITH.
PaznuyaroT MuHEpasnbl ¥ TOPHBIE TOPOJIbI, B TOM YUCIIE U PYIbI
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Oxpana
OKPY>KaroOIIEil cpesibl OT
XUMHUYECKOTO 3arpsi3HCHUS

Ypok — cemuHap

XapakTepHu3yloT HCTOYHUKH XUMHUYECKOTO 3arpsI3HCHUS
OKpyXarotien cpeapl. OMUCHIBAIOT TJI00ATbLHBIC SKOJIOTHICCKHIE
IPOOJIEMBI YEIOBEYCCTBA, CBSI3aHHBIC C XUMHUYCCKUM
3arpsisHeHueM. [IpeqararoT myTu MUHUMM3AIUKA BO3/ICHCTBUS
XUMHYECKOT'0 3arps3HCHMS Ha OKPYKaroInyro cpeny. [Ipusoasr
MIPUMEPBI MK TYHAPOIHOTO COTPYTHUICCTBA B 0OJIACTH OXPAHBI
OKPY’KaIoNIeH Cpeibl OT XUMHUECKOTO 3arps3HCHUS

O0001eHne 3HAHUI 10 XMMHUHM 32 KyPC OCHOBHOM IK0JbI. [IoaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy

(OTD) (7 u)
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BemecTBa

O0600maronmin
YPOK

[Ipeacrasmstor nHpopmaruio mo teme «llepuogudyeckuii 3aK0H 1
ITepuonnueckas cucrema /. 1. MenneneeBa B cBETE TEOPUU
CTPOCHMSI aTOMay B BUJIE TAOJIMII, CXEM, OTIOPHOTO KOHCIIEKTA, B
ToM ynciie ¢ npumeHeHueM cpeactB UKT. BeimonaHsoT TecToBbie
3ananus no teme. [Ipeacrapnstor nndopmaiuio mo reme «Buabt
XAMHYECKHUX CBSI3EH U TUITbI KPUCTALUTMYECKUX PEIIETOK.
B3anMocCBsI3b CTPOCHHSI U CBOMCTB BEIIECTB» B BUAE TAOJIHUII, CXEM,
ONOPHOTO KOHCIIEKTa, B TOM yucie ¢ npuMeHeHneM cpeacts MKT
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XUMUYECKUE PEAKIINU

O0o0marommii
YpOK

[Tpeacrasmstor napopmanuro mo teme «Knaccupuxarms
XUMHMUYECKHUX PEAaKLMH [0 pa3aIudHbIM Npu3Hakam. CKOpocTh
XUMHUYECKHMX PEaKIHii» B BUE TaOJIUILI, CXEM, OIIOPHOTO
KOHCIIEKTA, B TOM 4ucie ¢ npumeHeHneM cpenacts UKT.
BrimonHs0T TeCcTOBBIE 3aaHUs 110 TeMe. XapakTtepusytor OBP,
OKHUCJIUTEIh U BOCCTAHOBUTEIb.




62 OCHOBBI O0o0marommii XapakTepusyroT 001IHe, 0COOCHHBIC U MHIUBUIyaIbHBIC CBOMCTBA
HEOPraHUYECKOMN YPOK KHUCJIOT, OCHOBaHUM, COJIEM B CBETE TEOPHUH DJIEKTPOITUTUYECKON
XUMHH JTUccoLUaluu. ApryMEHTUPYIOT BO3MOXKHOCTh MPOTEKaHUS
63 OCHOBBI O6o0waromuii | XMAMUYCCKHUX PEaKIUi B paCTBOPAX AICKTPOIUTAX HCXOMIS U3
HEOpraHUYeCKOn YPOK yenoBuit. Knnaccuduuupyror Heopranuueckue BeiecTna 1no
XUMUU cOoCTaBy U cBoMCTBaM. [IpuBOIAT mpUMEpPHI PEICTABUTEIICH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEUIECTB
64 [ToBTOpEeHUE U 00600IIEHUE TIO KomOuHupoBan | BBITIONHSIOT TECTHI U YIPAXKHEHHS, PELIAIOT 3a/1a4u 10 TEME.
reme. [TogroroBka k HBIH ypOK [TpoBOASAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.
KOHTPOJIBHOH paboTe KoppektupytoT cBou 3HaAHUS B COOTBETCTBUHU C IJITAHUPYEMBIM
pe3yIbTaTOM
65 KontponbHas padotaNed VYpok kontpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3yYeHHBIH MaTepuai, padboTas mno
«Hrorosas o KypcCy OCHOBHOH rpymnmnam ¢ 3aJaHusIMHU Pa3Horo YpOBHS CJIIO’KHOCTH, BBIIIOJIHAIOT
[IKOJIBI KOHTPOJBHYIO PadoTy.
66 AHaM3 KOHTPOJIBHOIN paboTHI. KoppekTupytoT cBou 3HaHUS
[TonBeneHue UTOroB roja.
67-68 PesepBHOE Bpemst




Kpurepun oueHuBaHus JOCTHKEHUH 00ydAOIIMXCS

OcHoBHasl 33/1a4a ¥ KPUTEPHI OIIEHKU — OBJIAJIEHUE CUCTEMOU y4eOHBIX ACHCTBUI C M3y4aeMbIM YU€OHBIM MaTEPHATIOM.
CucreMa OLIEHKH BKJIFOYACT B ceOsl BHYTPEHHIOK (OCYIIECTBIIIEMYIO CAMOM IITKOJION ) U BHEITHIOKO (OCYIIECTBIIsIeMasi BHEIIHUMU IO OTHOIICHHIO K
IIKOJIE CITy)KOaMH).
JJist OTICHKH MCTIOIB3yeTCsl epCOHUBUIIMPOBaHHAs HH(POPMAITUS U aHOHUMHAs (HeTepcoHU(DUIIMPOBAHHAS).
[TepconnduupoBaHHOM OLIEHKE MOIEKAT TOIBKO METaNpeIMETHBIE U IPEIMETHBIE Pe3yIbTaThl U3 0JI0Ka «BBITYCKHUK HAYYUTCSI.
OreHKa JOCTHIKCHHI PEATU3YETCSI «METOJIOM CIIOKEHUS», TPH KOTOPOM (PUKCUPYETCS TOCTHKEHHUE OTIOPHOTO YPOBHS M €T0 MPEBBIIICHUE.
J71s o1leHUBaHUS UCTIONB3YIOTCS: CTAaHAAPTU3UPOBAHHbBIE MMCHbMEHHBIE U YCTHBIE pa0OThI, TPOEKTHI, MPAKTUYECKUE pabOThI, 1a00paTOpHbIE
paboThl, TECTHI, 3a4€Thl, TBOPUYECKUE pabOThI, CAMOAHAIIN3, CAMOOLIEHKA, HAOIIOJCHUS U TIp.
Tunsl 3a1aHN, KOTOPbIEe HUCHOJb3YHTCH IJIS OLEHKH T0CTUKEHHU I :
1o popMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUIN: 0a30BBINM U MOBHIIIICHHBIN YPOBEHD;
IO UCIIOJIb3YEMbIM CpPEACTBAM: 33/IaHUA Ul MMCbMEHHOM UJIM YCTHON Oece/Ibl, MPaKTHUeCKUe 3a/IaHusl, JabopaTOpHbIe pabOThI;
1o opme MpoBeNCHUS: U MHIANBUIYATBHON WIIA TPYIIIIOBOI paOOTHI.

Hrorosas oneHka cKjIaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTepH3yIT AMHAMUKY 00pa30BaTeIbHbIX JOCTHKEHUH yyaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbBIE UTOIOBBIE paOOTHI (XapaKTEPU3YIOT YPOBEHD IIPUCBOEHHUS CIIOCOOOB JEMCTBHI)

BHyTpeHHI0I0 cCTeMY OLIEHKHM HA CTYIEHH OCHOBHOI0 00111er0 00pa30oBaHus KJIAaCCU(DHUITUPYETCS CIASAYIOMUM 00pa3oM B BKJITIOYAET
IIPOLEAYPBI:

HHIMBHUAYAJbHbIE Pe3yJIbTAThl yYalIuXcs - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHUU U HaBBIKOB, BBISBIISIIOTCS B XOJ€ IICUXOJIOTO-
NeAarorn4yeckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJIbTAaThl - PE3YJIbTAThI, IOJyUYEHHBIE B IIPOLIECCE OLIEHUBAHUS YUYUTENIIMU HIKOJIBI HA MIPEIMETHOM YPOBHE;
BHYTPHIIKOJIbHBIC PE3YJbTAThI - PE3YJIbTATHI, IOJY4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJIS, UTOTOBOM aTTECTALIMU yYaIUXCs

( KOHTpOJIbHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUATHOCTUYECKHUE);

BHELIKOJIbHbIE Pe3yJbTaThl - pE3yJIbTaThl OJIMMIINA/I, KOHKYPCOB, COPEBHOBAHUHN, KOH(EPEHIUH U T.I1.;

pe3yabTaThl, ITIOJIyYEHHBIE B XOJI€ HE3aBHCHUMOM BHELIHEH OLleHKH - pe3yJIbTaThl oJydeHHbIE B xo1e [ A

He()opMaTH30BaHHAS OLleHKA - TTOPT(OIHO.



Jlyig onycaHus JOCTHKEHHUM 00yJaroImuxcs 1[eJIeco00pa3HO yCTaHOBUTH CIEAYIOLIUE MATh YPOBHEH:

YpoBeHb JlocTHokeHNE VIAHUPYEMBIX Pe3yJbTAaTOB Ouenka (oTMeTKa)
basoBbliit JEMOHCTPHPYET OCBOCHHE YUEOHBIX JICHCTBUI C OOPHOUM CUCTEMOI 3HAHUN B PaMKax «YJOBJIETBOPUTEIHLHO» (WU
YPOBEHb auarna3zoHa (Kpyra) BblAEJICHHbIX 3a7a4. OBiaseHue 6a30BbIM YPOBHEM SBIISCTCA OTMETKA «3», OTMETKA
AOCTHKeHUH JOCTATOYHBIM JJIS IIPOJIOJKEHMSI 00YU€EHHUS Ha CIEAYIOIIEH CTYIIEHU 00pa30BaHus, HO HE | «3aYTCHO»).

110 IPO(GUIBHOMY HaIPaBICHUIO
IloBbIlIEHHBIH | YCBOCHUE ONIOPHOM CHUCTEMBI 3HAHUM HA YPOBHE OCO3HAHHOI'O IPOU3BOJIBHOTO OLIEHKA «XOpOLIO» (OTMETKA «4»);
YPOBEeHb OBJIa/IeHUS Y4€OHBIMH JIEHCTBUAMH, IOCTATOYHbIN O KPyro3op, LMpoTa (Uiu

M30MpaTeNbHOCTH ) UHTEPECOB. Takue 00ydaronmecss MOryT ObITh BOBJICYCHBI B

IIPOEKTHYIO JAEATEIBHOCTb IO MPEIMETY U COPUEHTUPOBAHBI HA IPOJOIDKEHUE O0yUEeHUs

B CTapIlIUX KJIaccax Mo JaHHOMY IpOoQuUIIIo.
Bobicokuii bosiee nonHoe (110 CpaBHEHUIO ¢ IPEBIAYIINM) YCBOEHUE OIIOPHOM CUCTEMbI 3HAHUN Ha | OLIEHKA «OTIMYHO» (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOT'O MPOU3BOJIBHOTO OBJIAJCHUS YU€OHBIMU JEHUCTBUSIMU, JOCTATOUHBIN | «5»).

KpYro3op, upoTa (Wi U30UpaTeabHOCTH) MHTepecoB. Takue oOyyaronmecs MOryT

OBITH BOBJICYCHBI B POSKTHYIO JCSITEIBHOCTD IO MPEIMETY U COPHEHTUPOBAHBI HA

IPOAOIKEHHE 00yYeHHMs B CTApIIMX KJIACCAX MO JAHHOMY IMPODUITIO.
IMoHusKeHHBI | OTCYTCTBUE CUCTEMATUYECKOM 0a30BOM MOArOTOBKH, OOYYarOIIMMCS HE OCBOEHO JJAXKE U | «HEYJIOBIETBOPUTEIHLHO
YPOBEeHb IIOJIOBUHBI IUTAHUPYEMBIX PE3Yy/IbTAaTOB, KOTOPbIE OCBAUBAET OOJIBLIIMHCTBO (oTmeTka «2»)

00yyaroluXxcsl, UMEIOTCS 3HAUUTENbHbIE TPOOEIIbl B 3HAHUSX, JalibHElIIee 00ydueHne

3arpyaHeHo. [Ipu 3Tom oOyuaronuiics MOXeT BBINOIHATH OTAEIbHbIE 3aJaHHs

MOBBILIEHHOTO YpOBHS. JlaHHas rpyma oOydaromuxcs (B CpeHEM B X0 00yUEeHHS

cocTaBisitomiast okosio 10%) TpeOyer cennanbHOM JUarHOCTUKY 3aTPyJHEHUN B

oOyueHuu, NpoOesIoB B CUCTEME 3HAHUM U OKa3aHUHM LieJIeHAIIPaBIEHHONW TOMOIIY B

JOCTHXKEHHUHU 0a30BOT0 YPOBHS
Huskui HaJIM4YMe TOJIbKO OTAENBHBIX (hparMEeHTapHBIX 3HAHUU 10 MpeIMETY, JalibHEe1Iee OLIEHKA «IUI0X0» (0TMeTKa «1»)
YPOBEHb o0y4yeHHe NPaKTUYECKU HEBO3MOXKHO. TpedyeTcs creluaibHast IOMOIb He TOJIBKO 110

y4eOHOMY MPEIMETY, HO U 10 (HOPMUPOBAHUIO MOTHBAIIUU K O0YUEHHUIO, Pa3BUTHIO
MHTEpeca K U3y4aeMoi mpeMeTHON 001acT!, TOHUMAHUIO 3HAUMMOCTH TIPeIMeTa st
KU3HH | JIP.




XapakTepucTuka uu@ppoBoii oeHKH (0TMETKH)

«5» (OTJMYHO») — YPOBEHb BBITIOIHEHUS TPEOOBAHUN 3HAUUTENBHO BBIIIE YAOBIETBOPUTEIBHOTO: OTCYTCTBUE OMIMOOK KaK MO TEKYIIEMY, TaK U
0 IPEBIAYIIEMY yueOHOMY MaTepHaily; He 0oJiee OJIHOTrO HEJ04ETa; JIOTHYHOCTD U TMOJIHOTA U3JI0KEHUS.

«4» («X0pO1I0») — YPOBEHb BHIMOJIHEHUS TPEOOBAaHUI BBIIIE YIOBIETBOPUTEIHHOIO: UCIIOIB30BAaHHE JOMOJHUTEIBHOIO MaTepraa, IOJIHOTA U
JIOTHYHOCTh PACKPBITHSI BOIIPOCA; CAMOCTOATENIBHOCTD CYKJIEHUH, OTpa’keHHe CBOET0 OTHOLIEHHMS K ITpeameTy oocyxaenus. Hamuune ommobok u
HE/I0YETOB B KOJINYECTBEHHOM BBIPAKEHHUH IO OTJCIBHBIM IPEAMETaM OTPAXKaeTCsl B JIOKAJIBHBIX aKTaX O TEKYIIEH U UTOroBOM (pyOekHOi)
aTTecTaluu 00yJaroIuxcs.

«3» («y10BJI€TBOPHUTEIbHO») — IOCTATOYHBI MUHUMAJILHBIA YPOBEHB BBIIIOJHEHUS TPEOOBAaHUH, PEIBSBIEMBIX K KOHKPETHOM padoTe,
OT/eJIbHbIE HAPYIIECHNUS JIOTUKU U3JI0KEHUsI MaTepuaa; HeloJIHOTa pacKpbIThs Bonpoca. Hanuuue ommboK 1 HEe04ETOB 110 OT/EJIbHBIM IIPEIMETaM B
KOJINYECTBEHHOM BBIPAKEHUH OTPAKAETCsI B JIOKAIBHBIX aKTaX O TEKYIIEeH U UTOroBoM (pyOeKHOM) aTTecTalluu 00y4aroLXCsl.

«2» («IJ1I0X0») — YPOBEHb BBIIIOJIHEHHS TPEOOBAHUIN HIKE YIOBIETBOPUTEIBHOI0: HAPYILIEHUE JIOTUKH; HETTOJIHOTA, HEPACKPHITOCTh
00CyXk1aeMOro BOIpoca, OTCYTCTBHUE apryMEHTalMH JIM0O0 OIHMOOYHOCTh €€ OCHOBHBIX MOJ0kKeHUH. Hannyre ommboK 1 He104eTOB MO OT/IEJIbHBIM
IIpeIMeTaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAeTCsl B JJOKAIbHBIX aKTax O TEKYILEH U UTOroBoH (pyOexHOI) 00 aTTecTanuy 00y4aroImuxcsl.

KoHuTposbHo-u3MepuTeIbHbIe MaTEPHUAJbI IIPEIHA3HAUCHBI JJI IPOBEPKU YPOBHS YCBOEHHUS YU€OHOT0 MaTeprasa Ha OCHOBAHUH
00pa30BaTeNbHOr0 MUHUMYMa COAepXKaHHs 00pa30BaHUs U TPeOOBaHHM K YPOBHIO IMOATOTOBKH BBITYCKHUKOB IIKOJI. OHHM COCTaBJICHBI HA OCHOBE
MHOTOJICTHEH TeIarOri4eCKOi MPAKTHKHU C YI€TOM Pa3IIUIHBIX METOJNYCCKUX pa3paboOToK.

[To Bcem rmaBam Kypca U UX pasjienam MpeagaraeTcs TeKyIuid 1 TeMaTU4eCKUid KOHTPOJIb 3HAHUN U YMEHUH B opMe XUMUYECKUX TUKTAaHTOB U
TECTOB, CAMOCTOSITEIBHBIX U KOHTPOJIBHBIX pa0OT. 3a1aHust 000X BapUAHTOB PaOOT CXOIHBI TI0 COJIEPKAHUIO U XapaKTEPY BBIMOTHICMBIX YICOHBIX
JEUCTBUU.

st opranu3zanuu 3G PeKTUBHON pabOTHI BCETO KJIacca ¢ y4eTOM UHIUBUIYAIBHBIX CIIOCOOHOCTEH KaXKI0T0 yJaIlerocs B psije padoT, BXOIAIITUX
B ITOCcOOMeE, MPeICTaBICHBI 3aJaHUs PA3TUYHBIX YPOBHEH CIIOKHOCTH.

HezameHnMbIM TOMOIITHUKOM T€/1arora B KOHTPOJIE 3HAHUH SBIISIOTCS 3aaHus B popme Tecta. MIX MOKHO MCTIOIB30BaTh Ha Pa3HBIX dTarax
y4eOHOro Tmpolecca:

* MPU U3yYEHUU HOBOTO MaTepHaa;

* Ha 3Talle 3aKpEeIUIeHUs] U3y4eHHOI0 MaTepuana;

+ Ha ypokax 0000111aro11ero NoBTOPEHHUS;

* MPU TEKYIIEM U TEMATHYECKOM KOHTPOJIE 3HAHUM, YMEHUN U HABBIKOB Y4alllUXCs;

* MPY MTOATOTOBKE YYAIMXCS K SK3aMEHaM KakK B YCTHOM, TaK M B TUCbMEHHOH (hopme, ocobenHo B popme EI'D.

Jnst ka0 TeMBI U €€ pa3/iesioB MPEAI0KEHbI TECTOBBIE 3aJaHUsl PA3HOTO YPOBHS CI0KHOCTHU B JIBYX BapHaHTaX, pacCUMTaHHble Ha 15—35 MuH
WJIU Ha MeJbIN ypoK. J{Jis BRICTABIICHUS OIEHKH TPEe/jIaraeTcs UCIOIb30BaTh CICAYIONIYIO MPOIEHTHYIO MITKAIY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2;

36—61 % — onenka «3»;

62—85% — orenka «4»;

86—100% — omeHKa «5».



B 3aBucHUMOCTH OT pe3yabTaToOB BBITOJHEHUS PAOOTHI yUUTENb MOXKET BHOCUTD B NMPEATIOKEHHYIO CUCTEMY OLICHUBAHUS KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs I1€JIb KOHTPOJISI B JAHHOM CJIy4ae — HE COOCTBEHHO BBICTABJICHHE OLIEHKH, a OTIPE/ICIICHNE YPOBHS YCBOCHHUS yYaIIUMUCS Y4eOHOTO
MaTepHala 1 HalpaBJIeHUH JanbHelIIel paboThl HaJl MOBBIIICHUEM Ka4eCTBA 3HAHUN

3amanue o mudpoit 1 onenuBaercs 3 6amiamu; moa nudpoi 2 — 5 6amiamu; mo udpoit 3-8 damutamu. 3agaHus, OTMEUYCHHbBIC *, — IS
WHVBUIYAILHOTO BBIIOTHCHHUS.

Ecnu He yka3zaHo MHOE, KaK/IbIil OTBET YacTel OIICHUBACTCS:
» yactu A — 2 Oaramu;

» yactu B — 4 Gamnamu;

» yactu C - 6 Gamiamu.

OpHako He Bce ydalyecs IpUcTynaroT K 3a1aHusaM yactu C u TeM 6osiee BBIIOIHSIOT UX MOJHOCTI0. UTOOBI TOBBICUTH MOJIOKUTEIBHYIO
MOTHBAIIMIO K BBIOJIHEHUIO 3a/1aHuil yactu C, yu4uTesb MOKET OOBSIBUTH O BHICTABIEHUH 10 PE3yJIbTaTaM TECTa ABYX OLIEHOK: IEpBOM — 3a yacTu A
u B, a BTOpoii — 3a yacte C — ¢ UCMHOJIb30BaHUEM ITPOLEHTHOM LIKAJIbI OLIEHKU 3HAHUH.

Bompocs! 111 Bcex BUIOB KOHTPOJISl 3HAHUI COCTaBJIEHbI TAKUM 00pa3oM, 4TOOBI MEJAror ¢ X MOMOIIBIO MOT BBISIBUTh 3HAHUS YYalUXCs 110
BCEM Y3JIOBBIM BOIPOCaM TIJIaBbl M pa3zieiia Kak Ha 6a30BOM ypOBHeE, IJle HEOOXOJMMO TOJIKO BOCIIPOU3BEICHHE yueOHOro MaTepuala, Tak U Ha
YCIIO)KHEHHOM YPOBHE, TJIe TpeOyeTcsi yMeHHe aHAIM3UPOBATh M CPABHUBATH JIaHHBIE, TPUMEHSSI TBOPUECKHE CITOCOOHOCTH.

Bce o6yuaromue BUIbI KOHTPOJIS MPEANOIAraloT KOJUIEKTUBHYIO JESATeIbHOCTh YUaluXcs Ju00 B nape, JIMOo B IpyIIe U CAMOIPOBEPKY.

[Tpu moaroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOIMMO 0OpaTUTh BHUMAHHE Ha 3a/IaHMs YPOKOB 0000mIaromero noBropeHus. B atom ciaydae
yyaluecsi B COOTBETCTBUU CO CBOUMU CIIOCOOHOCTSIMM ONPENAEISIIOT [UIsl ce0s 3a7aHusl, KOTOPbIE MOT'YT BBIIIOJIHHTb.

PacuerHble 3a1a4n pa3IUYHBIX THIIOB ¥ YPOBHEW CIIO)KHOCTH MPEJCTABIICHBI B TOCOOMUN OJIOKaMH, a TAaKKe BKIIOYCHBI B Pa3HBIC BHJII KOHTPOJIS

3HaHWUNA. YUHUTEIh MOXKET I10 JKEJaHHI0 BKII0YaTh UX KaK JOMOJHUTEIbHOE 3aJJaHke B TI000 BU KOHTPOJIIS WM MpeAiarate y4alumMces OT/IeIbHbIe
CaMOCTOSTENIbHBIE PAOOTHI IO PEIICHUIO TTOI00HBIX 3a/1a4.

HpOBeJIeHI/[e XUMHUYECKOIo JMKTAHTA

3ananus A 000MX BapHAHTOB KPATKO 3aMHMCHIBAIOTCA HA JIMIIEBOM CTOPOHE JIOCKH WJIM Ha KOJAOTPAHCIIAPAHTE; OTBETHI HA BOMPOCHI JKEJIaTeIbHO
HaIMcaTh Ha 00pPaTHOW CTOPOHE JOCKU WM TaK)Ke Ha KOJOTPaHCIIapaHTe. Y YUTENb 3aUUTHIBACT COJIEPIKAHHUE BOTIPOCA, YIAIIHECs 3aIMCHIBAIOT OTBET
B TETPAJIIX.
[To oxOHYaHWW TUKTAHTA IPOBOIUTCS CAMOIIPOBEPKA:

+ omIMOOK HET — OIEHKa «5»;

« gonyueHsl 1—2 omuoku — «4»;

* JIOMyIIEHBI 3 OMHOKH — «3».

B 3aBHCHUMOCTH OT CTETIEHN TIOATOTOBICHHOCTH YYAIIMXCS YIUTEb MOXKET U3MEHUTh KPUTEPHI OIICHKH padoT B TOJIb3y YUCHHKA.

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocrosiTenpHas padboTa mpeanoaaraet 100 mapHyro, 00 TpynnoByio Gopmy padOTHI M 1aeT BO3MOXKHOCTB JIy4Ilie 0Tpad0TaTh U3ydaeMble
BOMPOCHI TIOJT KOHTPOJIEM YUUTENS U B XOJI€ CAMOCTOSTEIBHON JAesTeNbHOCTH (A1 oOy4atoieit paboThl) 100 JIydIlie MOArOTOBUTHCS K KOHTPOIBHOM
paboTe, KOTOPYIO MPECTOUT BBHIMOJIHATH Ha CIEAYIONIEM YpoKe (1y1s1 00001maroiiei padoThl). 3aaHus BBITIOJHSIOTCS B Mape (TPYIIE), 9YTO MO3BOJISIET



SKOHOMMTH BpeMs Ha oTBeT. OTaenbHble 3a0aHus (101 3HAKOM *) ydaliuecs BBIIOJHSAIOT CAMOCTOSITENBHO. J{J1s1 KOHTPOJIS yyalumMes
MPEIOCTABIISICTCS. BO3MOYKHOCTh CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT IaHbI YUUTEIIEM 10 OKOHUYAHUHU PaOOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4aluuXxcs

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBUJIHOCTb OIIPEJIEIICHNUS 1I€JIH OIIBITa,

- CAaMOCTOATEIBHOCTD N0J100pa 000PYAOBaHUSI U O0BEKTOB;

- IOCJIEZI0BATEIBHOCTD B BBIITOJHEHUH PA0OTHI 110 3aKJIa/IKE OIBITA;

- JOTUYHOCTh M TPAMOTHOCTh B ONMCAHUHU HAOJIIOCHHI, B (JOPMYIIMPOBKE BBIBOJIA U3 OMBITA.

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LEIIb OIIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATENFHOCTHIO MIPOBEICHBI TO00p 000pYyI0BaHUS 1 OOBEKTOB, a TaKXKe paboTa
T0 3aKJIJIKE OTIBITA;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCaHbI HAOII0IeHUs ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTBITA.

Otmerka "4" - IIPABUJILHO ONPEAEIEHA LENb OIbITA;

- CaMOCTOATENBHO MPOBEJIeHa paboTa 1Mo moadopy 000pyI0BaHuUs, 0OBEKTOB;

MIPH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- HAyYHO TPaMOTHO, JIOTHYHO OTHMCAaHBI HAOIIOIEHUS B C(HOPMYITHPOBAHBI BEIBOJIBI U3 OTIBITA;
- B ONMCAHNH HAOJIOICHUH U3 OMbITA IOMYCKAIOTCS HEOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIPEIEIIEHA LEIb OIbITA;
- noabop 06opyaoBaHUs U OOBEKTOB, a TAKXKE paOOTHI M0 3aKIAJKE OIbITa MPOBEACHBI C TOMOIIBIO YUUTEJIS;
- JOIYCKAIOTCA HCTOYHOCTH U OIINOKH ITPpH 3aKJIaJIKC OIbITa, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, q)OpMy.]'II/IpOBaHI/II/I BBIBOJIOB.

Otmerka "2" - HE ONpEIEIIEHa CAMOCTOSTEIIBHO LIENb OIIbITA;
- He 0TOOpaHO HY)KHOE 000PY0BaHUE;
- TOTYCKAa0TCS CYIIECTBEHHBIE OMMOKH MPH 3aKIaIKe U 0)OPMIICHUH OTIBITA.

Ouenka ymenuii IIpoBoasaT Hada01eHus

Y4uTens N0IKEH yIUTHIBATH:

- IPaBUWJILHOCTh MPOBEACHUS HAOII0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHbIE IPU3HAKM y HabI0aeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B 0()OpMJICHUH Pe3yabTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHS 10 3aJIaHHIO;

OtMmertka "5" - MPaBWJIBHO TI0 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOICHNUE;
- BBIJICTICHBI CYIIIECTBEHHBIEC MPU3HAKH Y HA0II01aeMOTo 00BheKTa (Tpoiiecca);
- JIOTUIHO, HAYYHO TPAaMOTHO 0(hOPMIICHBI Pe3yJIbTAaThl HAOJFOICHUH U BBIBOJIBI.

OtMmeTtka "4" - MPaBWJIBHO T10 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOICHNUE;
- TP BBIJICIICHUU CYIIECTBEHHBIX MPU3HAKOB Y HA0II0AaeMOro o0beKTa (mpoiiecca) Ha3BaHbl BTOPOCTENIEHHBIE;
- IOITyCKaeTCsl HeOPEXKHOCTh B 0(hOpMIICHHH HAOI0IEHUI U BHIBOJIOB.




OtMmertka "3" - IOMyCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUN HAOJIIOACHHM 110 3aIaHUI0 YUUTEIS;
- IIpY BBIJEJIIEHUU CYLIECTBEHHBIX MPU3HAKOB Y Ha0II0AaeMOro o0beKTa (MpOo1ecca) BbIAEISAIOTCS JIMILL HEKOTOPBIE;
- nomyckarotcst ook (1-2) B opopMieHnn HaOMIOCHUN U BBIBOJIOB.

Otmetka "2" - omycKaroTes omuoku (3-4) B mpoBeIeHUN HAOIIOACHUIA 110 3a/IaHUI0 YUUTEJIS;

- HETIPaBWJIbHO BBIJIEJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiecca);

- ormyckatores omuoku (3-4) B opopmiieHHH HaOIOICHUH U BBIBOAOB. DopMa aTTecTaliu o OUOJIIOTUH MOKET OBITh
pa3IMYHON: YCTHBIN HK3aMEH Mo Omiieram, 3aluTa pedeparta, TECTUPOBAHUE, 3allIUTA TPOEKTA.

@opMbl NpeICTABIEHUsI 00Pa30BaTeIbHBIX Pe3yJIbTATOB!

e Taleib yCIIeBaEMOCTH I10 MpeaMeTaM (C yKa3aHueM TpeOOBaHUM, MPEIBSIBISIEMBIX K BBICTABICHHIO OTMETOK);

® TCKCTHI HTOTOBBIX TUATHOCTHYECKUX KOHTPOJBHBIX padoT, IUKTAHTOB U T.J. U aHAJIHM3 UX BBIIIOJHEHUS 00yJaromumcst (MHpopmanus o0
AJIEMEHTAX M YPOBHSX MPOBEPSICMOT0 3HAHUS — 3HAHUS, IOHUMAaHUs, IPUMEHEHHSI, CHCTEMaTH3allHH );

® yCTHas OICHKA yCIICITHOCTH Pe3yIbTaToOB, (POPMYIMPOBKA MPUUYNH HEYIad M PEKOMEHIAIUN 110 YCTPAHSHHUIO IPOOETIOB B O0YICHHOCTH TI0
peIMeTam;

e nopThoano;

®  PE3yNIbTATHI ICUXOJIOTO-TIEAArOTUYECKUX UCCIICIOBAHUHN, HIUTFOCTPUPYIONIUX TUHAMUKY Pa3BUTHUS OTICIHHBIX HHTCIUICKTYATIbHBIX
JUYHOCTHBIX KauecTB oOyyvaromierocs, YV /1.

KpurepusimMu oueHUBaHUA SIBIISIOTCS:
® COOTBETCTBHUE JOCTUTHYTBIX MPEIMETHBIX, METANPEIMETHBIX U JINUYHOCTHBIX Pe3yJbTaTOB 00yJaromuXcs TPeOOBaHUAM K pe3yIbTaTaM
OCBOEHHUS 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus ®PI'OC;
e JMHAMHUKa pe3yJbTaTOB IIPeIMETHON 00yueHHOCTH, (hopmupoBanus YV 1.
OneHka JOCTHKEHHS METaPEAMETHBIX Pe3yJIbTaToB MOXKET. IIpoBoasTcs B xozae pasnuuHbx npouenyp. OCHOBHOM poLeaypoil HTOrOBOM OLIEHKH
JOCTHKEHUS] METapeIMETHBIX PE3YIbTATOB SBISACTCS 3auuUma umo2068020 UHOUBUOYAILHO20 NPOEeKMA



Ilepeuennb pacnpeneJiéHHBIX N0 KJIaccaM TMPOBepPseMbIX 3J1eMEHTOB CO/IePKAHUA M0 XUMHUHU 8§ KJace

Tema ypoka Kon IIpoBepsiemble 31€eMEHTHI COAEPKAHUSA
MPOBEPAEMOro
3JIeMeHTAa
HavaabHble NOHATHS W 3aKOHBI XUMHUH (21 1)
ITpenmer xumuu. Poinp XuMuK B )KU3HH YEJIOBEKA XuMmus B cucTeMe HayK. Ponb XuMHM B )KU3HM YelloBeKa. Tena u BenecTna.
Meto/ibl U3y4eHUsI XUMUU duznueckue cBoCcTBa BemlecTB. [IpaBuina 6e3omacHOro oopaiieHus ¢
IT. p Ne 1 «IIpaBwmiia Th pu pabote B kabuHeTe 11 BelIeCTBaMH U J1a00paTOpHBIM 000pyI0BaHNEM. UHCThIC BENIECTBA U
XUMHU» cMecu. CriocoObl pazneneHus cMmeceid. [ToHsiTue o MeToax Mmo3HaHUs B
ArperatHbpie COCTOSIHHSI BEIIECTB 1.2 XHUMHH.
11. P No 1 «3HaKOMCTBO C J'Ia60paT0pHI>IM ATOMBI U MOJICKYIJIBI. XHUMHYECKHE DIIEMEHTEL. 3HAKU (CI/IMBOJ’ILI)
000pyI0BaHUEM» XUMHUECKUX 3J1eMeHTOB. OTHOCHTENbHAs aToMHas Macca. [IpocTeie u
dm3ngeckie SBICHIS B XIUMUH 1.3 CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE
[1.p.Ne 2 «AHaIu3 OYBBI» Xumuaeckast popMyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX JICMCHTOB.
ATOMHO- MOJICKYJISIPHOE Y4CHHE. XUMHUCCKUE 3aKOH NOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENIbHASL MOJIEKYJIsIpHAst
3JIEMEHTEI 1.4 Macca. MaccoBasi 10J11 XUMHUYECKOTO JIEMEHTA B COCIMHEHUHT
3HAKA XHMUIECKIX 3IEMEHTOB. DuU3NYECKUE U XMMUYECKHUE SBJICHUSA. XUMUYECKasi PeaKiiusl.
Tleproauyeckas TabIHLa XMMAUECKUX 2IeMEHTOB 1. [Tpu3Haky XMMHUECKUX peaklUi. Y paBHEHUS XUMUUECKUX peakiuil. 3aKoH
1. Menerneesa. COXpaHEHMsSI MAaCChl BEIIECTB. TUIBI XUMUYECKUX PEaKIuil (CoeTMHEHuE,
Xumuteckue hopmyIbl pasnokeHue, 3aMerieHue, OOMeH)
BaneHTtHOCTB
XHUMUYECKUE PEAKIINU. 14 OU3NYECKUE U XUMUYECKHUE SBJICHUSA. XUMUYECKash PEaKIusl.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHUE IIpr3HaKu XUMHAYECKUX pEaKLMi. Y PaBHEHUS XUMUUYECKUX
YpaBHEHUS peakiuii. 3aKOH COXpaHEHHUS MacChl BENIeCTB. THIIbI
XUMHUUECKUE YPaBHEHUSI XUMHUYECKUX peakluil (CoeMHEeHHe, pa3iokKeHHe, 3aMeIeHIe,
THUIbl XUMHYECKUX pPEaKIHil 00MeEH)
[ToBTOpeHue u 0000mEeHne TeMbl «HavanbHbIe XHUMHUYECKHE CBOWCTBA BOJIBI (PEAKIINY C METAILIAMH,
TMMOHSITUA U 3aKOHBI XUMUHN)» KHUCJIIOTHBIMHU 1 OCHOBHBIMHU OKCI/I)IaMI/I). ITousatie 00
K.p.Ne 1 «HavanbHble TOHATUSA U 3aKOHBI XUMHUU» 3.2 OCHOBAaHMAX

BaxHeliue npeacraBuTe/ M Heopranmyeckux semecrs. KoimyecTsenHbie oTHOMIEeHUst B xumuu (18 1)

Bo3nyx u ero cocras

2.1

Kucnopon

I1. p.Ne3 «ITonyuenue, coOupanue U pacno3HaBaHUE

Boznyx — cmecs razoB. CocraB Bo3ayxa. Kucinopos — ajeMeHT 1 mpocToe
BemiecTBo. O30H. HaxoxneHue kuciiopoaa B npupoe, pusndeckne 1 XUMUIECKUe
cBoiicTBa. Peakiuy ropeHus NpOCTHIX U CIIOKHBIX BellecTB. TensoBoii addekt




KI/ICJ’[OpOI[a)) 22 XHUMHAYECKOH pcaKknuuu. DK30 B OHAOTCPMUUYCCKUC PCAKIIUU, TCPMOXUMHNYICCKUC
Okcunt ypaBHenus. [loastre 00 okcunax. CriocoOb! OMyUYeHHS KHCIOpOa B
Bozopox maboparopuu U mpoMeInuieHHoCTH. [Iprumenenne kucnopoaa. Kpyrosopor
ILp. Ne4 «Ilonyuenue, cobupanue u pacnosnasanue | 2.3 KHCJIOPO/IA B HIPHPOALE.
Boznopox — anemeHT u npoctoe BemecTBo. Haxoxienue B mpupoae, Gusndeckue u
BOOpoORa» XAMHUYECKHUE CBOMCTBA (Ha MpUMeEpe B3aUMOACHCTBHS C HEMETAIIaMHU M OKCHIaMU
MeTa.]'IJ'IOB), MNPUMCHCHHC, CII0COOBI TMOJIYUYCHU. ITonsiTHE 0 KHCHOTAX
Kucnotsl 4.4 Kucnotsr: coctas, kinaccudukariysi, HOMEHKIAaTypa, Gu3ndecKue u
XUMHYECKHUE CBOMCTBA, CITOCOOBI MOJydeHUsl. Psii akTHBHOCTH METaJIJIOB
Conu 4.5 Conu (cpenHue): HOMEHKIATypa, CHOCOOBI MOTYYeHHSs], B3aUMOICHCTBHE
COJIeH ¢ MeTaJulaMH, KUCJIOTAMH, IEJI0YaMU U COJISIMU
KonunuecTBo BenjecTra 6.1 KonunuectBo BemecrBa. Mosb. Mossipaas macca. 3akoH
Pemenue pacueTHbIx 3a1a4 ABoraapo. MosapHblil 00BEM Ta30B
MosipHblii 00beM Ta3000pa3HBIX BEIIECTB 6.2 Pacuérel mo xumuueckoit popmyne. Pacuérsl MaccoBoii 1omu
Pacu€rsl 10 XMUMHYECKUM YPaBHEHUAM XUMHYECKOI'0 DJIEMEHTA B COCIUHEHUU, KOJIMYECTBA BEIIECTBA,
B onma. OcHoBaHuUs MOJIIPHOM Macchl, MOJISIPHOTO 00BEMA ra3oB
6.3 Pacuér maccoBoii 1osu BemecTBa B pacTBope (MpOLEHTHAs

PaCTBOpBI. MaccoBas noas paCTBOpéHHOFO BCIICCTBA

IL.p. Ne 5 «IIpuroroBnenue pacTBOpOB COJIEH ¢ UX
3aJaHHOU MacCOBOH JIOJIEWN))

K.p.Ne2 no Teme: «BaxHeilmue npeactaBuTeNn
HEOpPraHUYECKUX BelecTB. KonnuecTBEHHbIE
OTHOILIEHUS B XUMUW»

KOHIICHTPAIIHS )

OcHoBHBIE

KJIACChI HEO

rann4yeckux coexutenuii (10 4)

Okcupl: KiIacCu(pUKAIMSI ¥ CBOMCTBA

OcHoBaHusl: K1accu@uKalys 1 CBONCTBA

Kucnotsl. Knaccuduxanus kuciot

CBoiicTBa KHACIIOT

Knaccudukanus conei

CBoiicTBa coyient

I'eneTnueckas CBA3b MCXKAY KilaCCaMu
HCOPTraHNYCCKUX BCIUICCTB

IT.p. Ne 6 «PemeHre SKCIIEPUMEHTAITBHBIX 33729

O0001IeHrE U cCUCTEMAaTU3aLUs 3HAHUI IO TEME:
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHCHHI

K.p. Ne3 1o teme: «OCHOBHBIE KJIacChI
HEOPTaHWYECKUX COCIMHCHUI»

4.1

4.2

4.3

4.4

4.5

4.6

Oxcuppl: cocTas, kKiaccupukanys (KUCIOTHBIE, OCHOBHBIE, aM(OTEpHbIE U
HecoseoOpasyrolye — Ha npuMmepe okcuaa yraepoaa(ll) u okcuna
azota(ll)), Homenkmnarypa. [lonydueHne u XUMUYECKHE CBOMCTBA OKCHIOB
OcHoBaHMsI: cOCTaB, KJIacCU(pHUKAIMs, HOMEHKIAaTypa, pU3ndecKkue u
XUMHYECKHE CBOMCTBA, CITOCOOBI MOTyUSHHS

[TonsTne 06 ampOTEepHBIX THAPOKCHIAX (Ha MPUMEpPE [IMHKA U aTFOMHHUSA):
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBHE C KACIOTAMH U IIEIIOYaMH) U
MOJIy4eHHe

Kucnotsl: cocras, kinaccuduxaiysi, HOMEHKIaTypa, Gpu3nueckue u
XMMUYECKHE CBOWCTBA, CIIOCOOBI MONTyueHHs. Psijl akTHBHOCTH METaIOB
Conu (cpegnue): HOMEHKIIATypa, CIIOCOOBI MOTY4YEHHUs, B3aUMOJICHCTBUE
coJiel ¢ MeTaIaMH, KUCIOTaMH, IeI0YaMHu U COJIIMU

['eneTrueckas CBSI3b MEXIY KJIACCAMH HEOPTAaHUYECKUX COCIMHEHUH




Iepuoauveckuii 3akon u Ilepunoanyeckasi cucrema xumudeckux 3j1eMeHToB J[. M. MenneneeBa u crpoenune aroma (8 1)

EcrecTBennbie cemelicTBa
XUMHUYECKHUX AJIEMEHTOB. AM(POTEPHOCTh

Otkpeitue J1. 1. MenaeneeBbiM
ITepunoanueckoro 3akoHa

OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB.

CtpoeHue 3JIeKTPOHHBIX YPOBHEH aTOMOB
XUMUYECKUX d1eMeHTOB Ne«Nel-20 B tabmuie /1.
. Menneneena.

Ilepuoauueckuil 3aKOH
J. . MeHneneesa u CTpoeHUE aTroMa

XapakTepUCTUKA XMMUYECKOI0 JIEMEHTa Ha
OCHOBAaHMHU €ro nosioxkeHus B [lepuonnueckon
CHUCTEME

3nauenue [leproauaeckoro 3akoHa u
[Teprnoanueckoil CHCTEMbl XMMHUYECKUX
anemenToB 1. 1. Meneneena

5.1

5.2

5.3

5.4

Knaccudukanus xumuaeckux smeMeHToB. [loHsTHe 0 Tpynnax CXOAHBIX
JIEMEHTOB (1LEJI0YHbIE U HIENTOYHO3EMENbHbBIE METAILIIbI, TAJIOT€Hbl, HHEPTHbIE
rasbl). DJI€MEHTHI, KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U TUAPOKCH/IBL.
Ilepuonuueckuii 3akoH u [lepuoanueckas cuctemMa XUMUYECKUX DJIEMEHTOB
J.M. MenneneeBa. Buapbl Tabnuis! «llepuoauyeckas cucreMa XMMHUYECKHX
anemenToB .M. MenneneeBay. [lepuobl u rpynmnbl. Du3ndeckuii CMbICI
IIOPSAIKOBOTO HOMEpa 3JIEMEHTA, HOMEPOB IIEPUO/1a U TPYIIIIBI.

CocraB u crpoenue atoMoB. [Tonarue 06 nzoronax. CTpoeHne 1EKTPOHHBIX
000J10YeK aTOMOB epBhIX 20 XUMHUYECKUX 3JIEMEHTOB lleproanueckoi cucTeMbl
J.1. MenneneeBa.

3aKOHOMEPHOCTH U3MEHEHUS pajlyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METANINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPHUOJAM.
3nauenue [lepuonnueckoro 3akoHa u [lepuonnyeckoil cuCTEMbl XUMHUYECKUX
2JIEMEHTOB

J.1. Menneneesa [y pa3sBUTHs HAYKH U IIPAKTUKU

Xumuueckasi cBsi3b. OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu (11 v)

HMonHasg xuMuueckas CBI3b

KoBanenTHasg xumMmdeckas CBI3b

KoBanenTHas MOoJIsIpHAd XUMHUYCCKaAsA CBA3b

MeTtannnueckas XMMHYECKas CBA3b

CrerneHp OKHUCICHUSI

OKHCIUTEIBHO- BOCCTAHOBUTEIIBHEIS pCaKknuun

5.5

5.6

Kontponbnas padora mo temam: «I13 u [ICXD»
u «Ctpoenue Beniecrsa. OBP»

5.5—5.6

ONEeKTPOOTPULIATEIBHOCTh AaTOMOB XUMUYECKHUX JIEMEHTOB. XUMHUUECKAs CBA3b!
MOHHAs! ¥ KOBaJICHTHAsl (MOJISIpHAs ¥ HETIOJISIpHas )

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakunu. [Tponeccsr
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKHMCIUTENN U BOCCTAHOBUTENN




XuMui 9 Kiacce

Tema ypoka

Koxa
NMPoBePsIEMOro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

IToBTOpeHue u 0000mEeHNe cBeleHUI 0 Kypcey 8 kiacca. Xumuuyeckue peakuu (5 4)

JUCCOIINaIIHA»

O0001eHrEe U cCUCTEMATU3ALMS 3HAHUI 110
TeMe «XMMHUYECKHE PEaKIii B paCTBOPax
DIICKTPOJIUTOBY

K.p.Ne 1 o reme «Xumuueckue peakiuu B
PacTBOpPAX AIEKTPOIUTOBY

Knaccudukaius HeopraHn4eckux BEIeCTB U 11 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB XUMUYECKUX JIEMEHTOB IIEPBBIX TPEX
MX HOMEHKJIaTypa 1.2 NIEPUOJIOB, KU, KAJIBLIUS U UX COEAMHEHUN B COOTBETCTBUU C MOJOKEHUEM B
Knaccudukanus XHMHUECKUX PEaKIUi 1o [Iepuonnueckoit cucreme U CTPOEHUEM aTOMOB
pa3IMYHBIM OCHOBAHUSIM 14 Knaccudukanus XuMHUeCKUX peakiui
Bxonnas nuarnoctuueckas pabota CkopocTb XuMHuecKOl peakuuu. IToHsITHE 0 TOMOT€HHBIX U FeTepOTr€HHBIX
[ToHsTHE O CKOPOCTU XUMUYECKOM PEAKIHH. 15 peakiusix IloHsTHE 006 0OpAaTHUMBIX U HEOOPATHUMBIX XUMHUYECKHX PEAKIUIX.
Karamms [TonsTHE O XUMHYECKOM PAaBHOBECUH
Xumudeckue peakuuu B pacreopax (10 v)
DJIEKTPOIUTHYECKAs] JAMCCOLMALIMS Teopus 37EKTPOIUTUUECKON TUCCOIMALUU. DIEKTPOJIUTUYECKAS
OCHOBHBIE TIOJIOKEHUSI TEOPUU 2.1 JTUCCOIHAIUS. DIIEKTPOJIUTHI U HEAJIEKTPOIUTHL. KaThoHBI,
anexkTponutudeckoit qucconuanuu (TIO/]) aHUOHBL. MexaHu3M JIMCCOIMAlMU BELIECTB C Pa3IuYHbIMU
XHMHUYECKHe CBOMCTBA KUCIIOT B cBeTe TO/] BHJAMM XUMHUYECKOU cBsA3U. [IoHATHE O cTeIIeHN AUCCOLIHAlIUH.
XMMHUUYECKUE CBOICTBA OCHOBAHUH B CBETE 2.2 CunbHBIE M Cl1a0BIE DIIEKTPOJIUTEI
TEOPUH DJIEKTPOIIMTHYECKOM IMCCOIUAIIIH Peakuuu nonHoro ooMeHa. Y cloBus MPOTEKaHUS peakiui
Ilousatue o TUJPOJIN3E colien 2.3 HOHHOTro oOMeHa 0 KOHIIA. Ilonunie u COKpaHIéHHI)IG NOHHBIC
IL.p. Ne 1. Pemienne skcnepuMeHTaIbHBIX YPaBHCHHUS PEAKIMi.
3a71a4 1o TeMe «DIeKTPOTUTHYIECKAs XuMHYECKHE CBONCTBA KHUCIIOT, OCHOBAaHUM U COJICH B CBETE
24 PECTaBICHUN 00 ANEKTPOIUTUIECKON JUCCOITUAITTT

KauecTBeHHBIC peaKIIMy Ha KATUOHBI U AHHOHBI: XJIOPH/I-,
Opomua-, HOOUA-, CylbdaT-, KapOoHaT-, CUIHKAT-, (hocdaT
AQHWOHBI; TUJPOKCU-HOHBI, KATHOHBI aMMOHWSI, MATHHSI,
KaJIBITHS, AIFOMUHUS, kene3a(2+) u (3+), menu(2+), uHKa,
MIPUCYTCTBYIOIINE B BOJHBIX PacTBOpax

HemeTtanabl u ux coequHeHus (25 4)

O611ast XapaKTepUCTHKAa HEMETAJIJIOB

OO6mas xapakrtepuctuka nemeHToB VIIA
TPYIIBI — TaJOTSHOB

COC,Z[I/IHCHI/ISI TaJIOrCHOB

3.1

3.2

O6mas xapaktepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTeneH:n okuciaeHus. CTpoeHne u pu3nuecKue CBOMCTBA
TaJIOTeHOB XHWMHMUYECKHE CBOMCTBA HAa MPpUMeEpe XJIopa (B3auMOJICHCTBUE C
MeTaJlJlaMH, HeMeTaJlIaMU, IeJI0YaMHu ).




COCOAMHCHU A

Kpemuuii u ero coeiuHeHUst

CrimkaTHas MPOMBIINIJICHHOCTb

ITonyyeHnne HeMeTaioB

[TonydyeHne BaxKHENIINX

[T.p.Ne 2. «3ydeHue cBOICTB CONSIHON 3.3. XnopoBogopoa. CossiHas KUCIOTa, XMMUYECKUE CBOICTBA, MTOJIyYEHHE,
KHCJIOTBD» npuMeHeHue. JlelicTBre Xjiopa U XJI0pOBOJOPOIa HA OpPraHU3M YeJIOBEKa.
Bakueiime xJ0puibl 1 UX HaAXOXKICHHE B MPUPOE
OO61uas xapakTepucTuka 3j1eMeHToB VI A - 4.1 OOmas xapakrepucTrka 31eMeHToB VIA rpymnibel. OCOOEHHOCTH CTPOCHUS
xanbKoreHon. Cepa 4.2 aTOMOB Kuciopoja u cepsl. CTpoeHue u pu3ndeckue cBoiCTBa KUCIopoia U
CepoBo10po.T U CYIbOUIBI cepbl. AJUTOTPONTHBIC MOAU(DHUKAIINH KUCIOPOa U CePbl. XUMHUECKUE
KucnopoHble coeIMHEeHUs Cepbl 4.3 CBOMCTBA cepbl (B3aUMOACHCTBUE C HEMETAJJIaMH, METaJlIaMH,
[L.p. Ne 3. «M3y4eHue CBOWCTB CEPHOI 4.4 KOHLIEHTPUPOBAHHBIMU a30THON U CEPHON KHUCIIOTaMH)
KHCJIOTBI» Cepnas kucnora: Gu3nYecKue 1 XUMUYECKHe CBOMCTBA (001ue
4.5 U crienu(uIeckue)
OO61mas xapakTepUCTHKA XUMUYECKUX OO6mas xapakTepucTuka 371eMeHTOB VA rpyiibl. OcoOeHHOCTH
anemeHToB VA rpynmbl. A30T 5.1 CTpOCHHS aTOMOB a30Ta U ¢ocdopa A30T, pacCpoCTpaHECHUE B IPUPO/IE,
Ammuak. Coiar aMMOHUS (bu3nuecKkre U XUMHUYEeCKHE CBOMCTBA (B3aUMO/ICHCTBHE C METAJUIAMH U
5.2 HemeTauiamu). KpyroBopot a3ora B npupojie
[Tp.Ne 4 «[TonyyeHue aMMuaka u U3yueHue AmMHak: Gpu3HuecKue U XMMUYEeCKHe CBOWCTBA (OKUCIIEHUE, OCHOBHBIE
€ro CBOMCTBY 5.3 CBOMCTBA BOJTHOTO PacTBOpaA), MOJyuyeHUE U nmpuMeHenne. Cojin aMMOHUS:
Kucnopoacoaepkaiye coeIMHEHNsS a30Ta cocTtaB, (U3MUECKHE U XUMUYECKUE CBOMCTBRA (Pa3iioKeHHUE U B3aUMO/ICHCTBHE
5.4 CO LIEJIOYAMH)
Kncﬂopoﬂcoﬂep)l(amne COCIIMHCHUS a30Ta A3zotHas KHCJIOTa, eé (I)I/ISI/IIIGCKI/IG 1 XUMHYECKUE CBOMCTBA
5.5. (obmue u cneunduueckue), nonydenue. Hurpatsl
®docdop 1 ero coeTMHEHUS (pasnoxenmue)
®docdop, okcuasl pocdopa, oprodochopHas Kuciaora: Pu3nIecKue
5.6 Y XUMHUYECKHE CBOICTBA, MOIy4YeHHUE
O61as xapakTepucTrka 3nemeHToB [V A- 6.1 O6mmas xapakrepucTtuka 31eMeHToB [VA rpymnmnbl. Oco0eHHOCTH CTPOEHHUS
rpynmsl. Yriaeposa aTOMOB yIJiepoJia U KpeMHHUs. BaJleHTHOCTb M XapaKTepHbIe CTENIEHH
Kucnoponconep:xaiye coeAMHEHUS 6.2 OKHCJIEHHS aTOMOB yIJIepo/ia U KPEMHHUSI.
yriaepoaa VYraepon, amutoTponsele Mogudukanuu (rpadur, anmas, GymiaepeH), Okcu bl
ILp. Ne 5. «Ilomydenue yriiekuciaoro rasa u 6.3 yriaepona, ux pusnueckne 1 XMMUYECKHUE CBOMCTBA, MTOJIyYeHHUE U
U3YYEHHUE E€T0 CBOWCTB) IIpUMEHEHHE, IeHCTBHE Ha OPraHU3M YelloBeKa
VT11€B010POIBI 6.4 VYronbHast KUCIO0TA U €€ COJU, X (PU3NUECKHEe U XUMUYECKHE CBOMCTRA,
Kncnopoconepkaniie OpraHunueckie noJryyeHue u npuMmenenue. Mcmnonb3oBanue kapOOHATOB B OBITY, MEJUIIMHE,
6.5 MIPOMBIIIIJIEHHOCTH, CEJTLCKOM XO3sICTBE

Kpemuuii, pusndeckue 1 XuMHYECKHUE CBOIMCTBA (HA IpUMEpe B3aUMOICUCTBUS
¢ Metayuiamu 1 Hemetaiutamu). Oxcua kpemuusa(IV), kpemMHEEBast KUCIIOTA,
CUJIMKATHI: (PU3UYECKHE U XMMUYECKHE CBOMCTBA, TIOJIYYCHHE U IPUMEHEHUE B
OBITY U IPOMBIIIIIEHHOCTH (B MEIUITMTHCKOM,IEKTPOHHON MTPOMBINIIICHHOCTH,




XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ

K.p. Ne2 mo teme: «HemeTamisl u ux
COCTMHCHUS

6.6

CTPOUTENBCTBE H JIP.)

MeTananl n

ux coeqnueHus (17 4)

[Tonoxxenue metaiuioB B [lepuoanyeckoii
CHCTEME, CTPOCHHE aTOMOB M KPUCTAJIIOB

O6H_II/IG XMMHYECKHE CBOMCTBA METAJIJIOB

OO01as xapakTepuCcTHKa
[IEJIOYHBIX METAJJIOB

O6ma${ XapaKTCPHUCTHUKA ICIOUYHBIX
MCTAJIJIOB

O61ua51 XApaKTCPUCTHKA IICIIOUYHO3CMCIIbHBIX
METaJIJIOB

JKécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

I[L.p.Ne 6. «ITonydeHue :KECTKOU BOABI U
Cr0cO0BI €€ YCTpaHCHUSD)

IAJTFOMUHHUN U €70 COETNHEHUS

DKeeso

COG,I[I/IHCHI/ISI KEIIC3a

[1.p. Ne 7 «Pemienne sKCepUMEHTAIBHBIX
3ajad 1o reme «Merajuibi»

Koppo3ust MeTamioB U criocoObl 3alUThI OT
Hee

MeTajutbl B IpUpoOE.

[ToHsATHE O METAIITypruu

00001IeHne 3HAHUH 110 TeMe «MeTauib»

KonTposnbHast padot 3 o teme «MeTayuib»

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

OO61as xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB-METAJUIOB HA OCHOBAaHUU HX
nonoxxeHus B [lepuoanueckoil cucreMe XUMUYECKUX 3i1eMeHToB 1. 1.
MeHeneeBa u CTpOEHUs aTOMOB

Crpoenue metainos. MeTtanueckas CB3b U METAJUINYECKAs
KpucTajuimueckas pemeérka. Gusndyeckne 1 XMMUYECKUE CBOKMCTBA METAJIIIOB
O06ume cocoObI moyyeHust MeTayuIoB. [IoHsATHE 0 KOPPO3HK METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HH.

[IpuMeHeHre MEeTaIOB U CIUIABOB B OBITY U IIPOMBIIIEHHOCTH

Meramnsl [A u lIA rpynmn: nonoxenue B [lepuoanueckoii cucreme
xumu4deckux sneMeHnToB .M. Menaeneesa, crpoenune aromoB. HaxoxaeHue B
npupoje. usnueckne U XMMUYECKUE CBOICTBA (HA IPUMEpe HATPHS, Kalus,
MarHusi U KaJjblus)

OCHOBHbBIE CBOICTBA OKCUJIOB U THIPOKCUIOB HATPHUsI, KaJIKsl, MarHus U
Kabus. JKECTKOCT BOJIBI U CLIOCOOBI €€ YCTpaHEHUs

AmoMuHUI: nonioxeHue B [leproanyeckoit cucteMe XuMUYECKUX JIEMEHTOB
JI.1. Menneneesa; ctpoeHue aToMa; HaxoxaeHue B npupoze. dusndeckue n
XMMHUYECKHE CBOWCTBA aJIFOMUHUS (B3aMMOJIEHCTBHE C HEMETaJIaMH,
1[eJI04aMH, KOHIIEHTPUPOBAHHBIMH a30THOM U CEPHOM KUCIOTaMH)

XKeneso: nonoxenue B [lepuoanueckoit cucreMe XMMHYECKUX 1eMeHToB J[.1.
MeHeneeBa; CTpOCHHME aTOMA; HaX0KJIeHHE B pupojae. Pusndeckue u
XMMHUYECKHE CBOMCTBA Kene3a (B3auMoJIeiicTBHE C HEMETAaJUIaMH, KUCIIOTaMH U
consimu) Oxcuasl u ruapokcuapl(1l) u (I11): cocras, cBoiicTBa U nostydyeHue

XuMHuA 1 OK

yaKamasn cpeaa (2 1)

XuMuyecKasi OpraHu3alus MIaHeThl 3eMIIs

OxpaHa OKpy>Karolleu cpeabl OT
XUMHUYECKOTO 3arps3HEHUS

8.1

8.2

8.3

BemecTBa 1 MaTtepuansl B )KU3HU YeJIOBEKA: TEXHOJIOTMH MOIYYESHUS U
oOnact npuMeHeHus. besonacHoe UCMOb30BaHKUE BEIIECTB U XUMUYECKHX
peakuuii B 6bITy. [lepBas moMoOIIb MPH XUMUYECKHX 05KOTaX M OTPaBIECHUSIX
Xumus u 310poBbe. [ToHsTHE 00 KOIOrHYecKOi rpaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH CpeIbl. DKOJIOTHYECKHE TPOOIEMBI, CBSI3aHHBIE C
IIOJIyYE€HUEM U IIPUMEHEHUEM COEAMHEHNN yriepoaa, azoTa u cepsl. [lonsatue
0 npenenbHo JomyctuMoi koHeHTpanuu Bemects (I1IJIK). Pons xumuu B
pelIeHHH YKOJIOTHYECKUX MPOobIeM




8.4

O0001eHne 3HAHUI 0 XMMHUM 32 KyPC 0CHOBHOM mKoJbl. [loaroroska k OcHoBHOMY rocyaapcrseHHomMy 3k3ameny (OI'J) (7 v)

BemecTBa

XuMudeckue pE€aKknuu

OCHOBBI HEOPraHUYECKONW XUMHUU 9.1

[ToBTOpEeHNE U 0O0OIIIEHUE TTO TEME.
[ToaroroBka K KOHTPOJILHOM paboTe

KonTponpHas paboraNed «Mtorosas mo Kypcy 9.2
OCHOBHOM IIIKOJIBD»

IAHaM3 KOHTPOJIbHOM paboThl. [TonBenenue
MTOTOB rojia.

Pacuérel 10 ypaBHEHUSAM XMMUYECKUX PEAKLIUN: KOJIUYECTBA BEIIECTBA, MACCHI
w1 00bEMa BEILIECTBA 10 KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOTO
13 peareHTOB WU IIPOJYKTOB PEAKIIUN

Pacuérpl 10 TEpPMOXUMHUYECKOMY YPAaBHEHHIO PEaKIMH: TEIIOBOro s dexra
XMMHUYECKON peaKlMU 10 KOJMYECTBY BELIECTBA, Macce WIN 00BEMY
IpopearupoBaBLIEro WK 00pa30BaBUIETOCs BEIIECTBA; KOJUYECTBA BELIECTBA,
Macchl Wi 00bEMa BEIECTBA [0 U3BECTHOMY TEIUIOBOMY (P (PeKTy
XUMHYECKON pPEeaKLH
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