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Pabouast mporpaMma cocTaB/ieHa Ha OCHOBe CJIe[YIOINX HOPMaTUBHBIX JOKyMEHTOB
I. HopmaTuBHBIe JOKYMeHTbI

(obruue, nyis peanu3aiyu QeiepanbHbIX FOCYAaPCTBEHHBIX 00pa30BaTesbHbIX
cTraHzapToB 001riero obpasoBanus U PefiepaabHOTO KOMIIOHEHTA
roCy/lapCTBeHHOTO 06pa3oBaTe/IbHOrO CTaHAAPTA)

®deniepanbHbIN YPOBEHD

1. ®epepanbHbIii 3akoH 0T 29.12.2012 1. No 273-®3 «O6 o6pazoBaHun

B Poccutickoii @epnepaiium» (c u3M., BHeceHHbIMU PefiepabHBIMUA 3aKOHAMU OT
04.06.2014 . No 145-®3, ot 06.04.2015 r. No 68-®3, pea. 17.03.2018) //
http://www.consultant.ru/; http://www.garant.ru/

2. TTpuka3 MunmctepcTBa 06pa3oBaHus U Hayku Poccuiickoit @enepauyu ot
31.03.2014 1. No 253 «O6 ytBepxaeHny deiepaabHOrO MEPeYHs yueOHUKOB,
peKOMeH/IyeMBIX K FCIO/Ib30BAHHUIO TIPY Peai3alii UMEIOIIUX TOCYAapCTBEHHYTO
aKKpeJUTaruo o0pa3oBaTesbHbIX [TPOrpaMM HauyaIbHOTO 00I1ero, 0CHOBHOTO
ob1ijero, cpeaHero obiriero obpasoBanusi» (B pez. ITprka3oB MuHobpHayku Poccuu
ot 08.06.2015 . No 576, ot 28.12.2015 . No 1529, ot 26.01.2016 . No 38, ot
21.04.2016 1. No 459, ot 29.12.2016 1. No 1677, ot 08.06.2017 . No 535, ot
20.06.2017 . No 581, ot 05.07.2017 1. No 629) // http://www.consultant.ru/;
http://www.garant.ru/

3. [Npuka3z MunTpyza Poccuu ot 18.10.2013 1. No 544H (B pef. Tlpukasa
Muntpyga Poccun ot 05.08.2016 1. No 422H, ¢ u3M., BHeceHHbIMU [1prKa3om
Muntpyzaa Poccun ot 25.12.2014 1. No 1115H) «O6 yTBep)XAeH!N
nipodeccuoHanbHOro cranzgapra «[leparor (megaroruueckas JesTeqbHOCTb B cepe
JIOIIKOJILHOTO, Ha4aIbHOTo 06111ero, 0CHOBHOTO 0011[ero, cpeHero o01ero
obpazoBanus) (BOCIUTATe b, YUUTE/Ih)» (3aperucTpupoBaHo B MuHrocTe Poccumn
06.12.2013 . No 30550) // http://www.consultant.ru/; http://www.garant.ru/

4. TTpuka3 MuHucTepcTBa 06pa3oBaHus U HayKu Poccutickoit @enepariyn

ot 30.08.2013 1. No 1015 (B peg. ITprkazoB MuHob6pHayky Poccunm ot 13.12.2013 1.
No 1342, ot 28.05.2014 1. No 598, ot 17.07.2015 1. No 734) «O06 yTBepXaeHun
IMopsizka opraHu3arui U OCYIeCTBIeHUs 00pa30BaTe/TbHOM esaTeTbHOCTH T10
OCHOBHBIM 00111e00pa3oBaTe/IbHBIM MPOrpaMMaM — 00pa3oBaTesibHbIM MPOrpaMMam
HavabHOTo 00IIero, 0CHOBHOTO OOIIEro U CpeJiHero o01ero 06pa3oBaHus»
(3apeructpupoBano B Muntocte Poccuur 01.10.2013 r. No 30067) //
http://www.consultant.ru/; http://www.garant.ru/

5. IToctaHoBseHne I'aBHOrO TOCYlapCTBEHHOIO CAaHWUTApPHOIO Bpava
Poccuiickoii ®epeparu ot 29.12.2010 No 189 (pes. ot 25.12.2013 1) «O6
yrBepkgenun CanlluH 2.4.2.2821-10

«CaHUTapHO-3M1/eMUOIOrnue CKre

TpebOBaHMs K YC/IOBUSIM M OPraHU3al[iK o0yueHwst B 001jeo0bpa3oBaTe/IbHBIX
yupexxzeHusix» (3apeructpupoBano B Muntocte Poccuu 03.03.2011 1. No 19993), (B
pen. Vamenenutii No 1, ytB. [locTraHoBneHrem ['1aBHOTO rocynapCTBEHHOTO
caHutapHoro Bpaua Poccuiickoit @esepariuu ot 29.06.2011 No 85, W3meHenuii No 2,
yTB. IlocTaHoBneHueM [1aBHOTO roCyapCTBEHHOI'O CAHUTApHOO Bpaua
Poccuiickoii @epnepatuu ot 25.12.2013 . No 72, 3meHenuti No 3, yTB.

IToctanoBnenuem I'1aBHOTO roCyapCTBEHHOTO CAHUTAapHOro Bpaua P® ot
24.11.2015 r. No 81) // http://www.consultant.ru/; http://www.garant.ru/

6. ITocTaHoBneHue [1aBHOTO roCy/jlapCTBEHHOIO CAHWTApHOTO Bpaua
Poccwmiickoit @epeparim ot 10.07.2015 1. No 26 «O6 ytBepxaernn CanlluH
2.4.2.3286-15 «CaHUTapHO-3MHIEMHUOJIOTHUeCKIe TPeOOBaHUS K YC/IOBUSIM U
opraHu3anuy 00yueHus ¥ BOCTIMTAHUsSI B OPraHU3aLUsX, OCYILeCTB/ISIOINX
o0pa3oBaTesbHYI0 /eATeNBFHOCTb 10 afaNTUPOBAHHBIM OCHOBHBIM
00111e06pa3oBare/IbHBIM [TPOrpaMMaM JiJIsi 00yUaroIIUXCsl C OTPaHUUYEHHBIMU
BO3MOYKHOCTSIMU 37I0POBBsi» (3apeructpupoBaHo B Munrocte Poccun 14.08.2015 1.
No 38528) // http://www.consultant.ru/; http://www.garant.ru/

7. Tlprka3 MunuctepcTBa o6pa3oBanust U HayKu Poccuiickoii depepariiuu ot
09.06.2016 . No 699 «O0 yTBep>X/IeHUH MePeUHs] OpPraHu3aluii, OCYIIeCTB/ISIOINX
u3aHye yueGHbIX MOCOOUH, KOTOpbIe JOMYCKAOTCS K UCTIOIb30BaHUIO MPU
peanu3anyy UMEIOIX rOCyAapCTBEHHYIO aKKpeJUTariio 00pa3oBaTesbHbIX
MpOrpaMM HayajIbHOTO 0011ero, 0CHOBHOTO 00I1Iero, cpeiHero obiero
o6pa3oBanusi» (3apeructpupoBaHo B Muntocte P® 04.07.2016 . No 42729) //
http://www.consultant.ru/; http://www.garant.ru/

PervoHanbHbIN ypOBEHb

1. 3akon YensbuHckoi obmacty ot 29.08.2013 No 515-30 (pen. ot 28.08.2014)



«006 obpa3oBanuu B YensiouHcKo obacty (roanucad I'ybepHatopom YenssOuHCKoOM
o6sactu 30.08.2013 ) / ITocraHoBneHne 3akoHoaTebHOTO CobpaHus
YensbuHcko# obmacty ot 29.08.2013 1. No 1543.

2. TIpuka3 MuHucTepcTBa 06pa3oBaHus U Hayky UemsiOMHCKOM 06/1aCTH OT
31.12.2014 . No 01/3810 «O6 yTBep>xaeHNH KoHI[eN My pa3BUTHs eCTeCTBEHHO-
MaTeMaTHueCcKoro U TeXHOJI0Tuueckoro obpasoBanus B YessioMHCKOM 061acTi
«TEMII»

I1. HopmaTuBHBIE JOKYMEHTBI, 06eCrieurBatolye peaqu3aluro dhegepaabHbIX
rOCy/IapCTBEHHBIX 00pa30BaTe/IbHBIX CTaHJAPTOB 00IIero 06pa3oBaHust
depiepanbHBINA YPOBEHb

1. Tpuka3 MuHKcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii defepariyi oT
17.12.2010 r. No 1897 (8 pea. ITpuka3oB MuHo6pHayku Poccuu ot 29.12.2014 1.

No 1644, ot 31.12.2015 1. No 1577) «O6 yTBepKAeHuU (enepassHOro
rOCy/lapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHAapTa OCHOBHOTO 0011[ero 06pa3oBaHUs»
(3apeructpupoBaH

Muntoctom Poccum 01.02.2011 . No 19644)

// http://www.consultant.ru/; http://www.garant.ru/

2. TTpuka3 MuHucTepcTBa 06pa3oBaHus U HayKu Poccutickoit @efepaiiyii ot
17.05.2012 r. No 413 (B pez. [Ipukazos MunobpHayku Poccun ot 29.12.2014 1.

No 1645, ot 31.12.2015 . No 1578, ot 29.06.2017 . No 613) «O6 yTBepxaeH!:
(bemepasLHOTO TOCYAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHZAPTa CpeHero o0Iero
obpa3zoBanusi» (3apeructpupoBad Munroctom Poccun 07.06.2012 . No 24480) //
http://www.consultant.ru/; http://www.garant.ru/

I1I. HopmatuBHEIe JOKyMEHTHI, 00ecreunBaroiye peamu3anyio defepaabHOro
KOMITOHEHTa roCy/lapCTBeHHOTO 00pa3oBaTe/IbHOrO CTaHAapTa

®denepanbHbIN YPOBEHB

1. TTpuka3 MunucrepcTBa 06pa3oBaHus U Hayku Poccuiickoit @epeparyun

ot 05.03.2004 1. No 1089 «O6 ytBepxaennu defepanbHOr0 KOMIOHEHTa
rocyilapCTBeHHOTO 06pa30BaTe/IbHOrO CTaHAApTa HavyaabHOTo 06IIero, 0CHOBHOTO
ob1iero u cpeHero (TI0/HOTO) 061iero obpasoBanus» (B pel. I1prka3oB MuHOOpHAYKH
Poccunm ot 03.06.2008 1. No 164, ot 31.08.2009 r. No 320, ot 19.10.2009 . No 427, ot
10.11.2011 . No 2643, ot 24.01.2012 . No 39, or 31.01.2012 r. No 69, ot 23.06.2015 .
No 609, ot 07.06.2017 1. No 506) // http://www.consultant.ru/

2. TIpyka3 MunncrepcTBa oOpa3oBanvs ¥ Hayku Poccriickoii deseparium ot
07.07.2005 r. No 03-126 «O mpuMepHBIX ITporpaMmMax 1o yuebHbIM rpeMeTam
¢benepansHoOro 6a3ucHoOro yuebHoro miaHa» // http://www.consultant.ru/
PervioHanbHBI ypOBEHB

1. IIpuka3 MuHucTepcTBa 00pa3oBaHUs U HayKu YenssOnHCKOM 061acti oT
30.05.2014 r. No 01/1839 «O BHeceHUM W3MeHeHHUI B 00/1aCTHOM 6a3uCHBIN yueOHbIH
T/1aH 151 0011[e0bpa3oBaTe/IbHbIX OpraHu3aiiiil YensO1HCKOH 061acTy,
peanu3yIoIHX IPOrpaMMbl OCHOBHOTO 00II[ero 1 cpefjHero o61riero 06pa3oBaHUs».
2. TIpuka3 MuHucTepcTBa 06pa3oBaHus U Hayky UesiOMHCKOM 06/1aCTH OT
25.08.2014 1. No 01/2540 «O6 yTBep>KIeHUH MOZETbHBIX 00/1aCTHBIX Oa3HUCHBIX
yueOHBIX TJIAHOB /IS CTIeLMa/TbHBIX (KOPPEKIMOHHBIX) 00pa30BaTe/IbHbIX
yupexaeHuii (kaaccos), aist obyuaroruxcst ¢ OB3 0b61iieo6pa3oBaTeibHbIX
opranm3auuii YenssobrHckoii obmactu Ha 2014 — 2015 yuebGHbIHA Toz»

3. TTucemo ot 31.07.2009 1. No103/3404. «O pa3paboTke pabourx mporpamm
yueOHBIX KypCOB, IPeJMeTOB, JUCLMTUTUH (MoAysieli) B 001ieoO6pa3oBaTe/lbHBIX
yupexaeHusx YensOuHCKou 06/1acTu».

INOSICHUTEJIBHAS 3AIINCKA

Pabouass mporpaMMa cocTaBieHa B COOTBeTCTBUH C TpeGoBaHMsMEH DefepasbHOTO TOCyJapCTBEeHHOrO 00pa3oBaTe/lbHOTO
CTaH/japTa OCHOBHOTO 0011jero 06pa30BaHKsl BTOPOTO TOKOJIeHHs, [IpriMepHO# IporpaMMbl OCHOBHOTO 0011jero o6pa3oBaHus
10 XMMHH U aBTOPCKOM [TporpaMMbl Kypca Xumuu Ajist 8-9 KiaccoB 001jeobpa3oBaTe/ibHbIX yupexjeHni(6a30Bbli yPOBeHb)
O.C. T'abpuensiHa (2010roga). Hacrosimasi mporpaMMa yUMTHIBaeT pekoMeHjaru [IprMepHO# MporpaMMbl 110 XUMUH JIJIst
OCHOBHOM IIIKOJIBI.

Pabouast mporpaMma 1o XUMHUH: KOHKPeTHU3UPYeT TOI0KeHUsT (DyHAaMeHTaIbHOTO sipa CofiepyKaHus 00yUueHHsT XUMUN
C YYETOM MEXXTIPEIMETHBIX CBsi3eli yueOHBIX MPEeIMeTOB eCTeCTBEHHO-HAyUHOTO IMK/IA; OMpeAesseT IMOoC/Ie[0BaTeIbHOCTh
U3yueHUsl eAUHUL] Ccofiep>KaHusi oOyueHUs XUMUU U (OPMHUpOBaHUs (pa3BuTHs) OOLMX YUYeOHBIX M CrierugprIecKux


http://www.garant.ru/

npeMeTHbIX YMEHW; [aéT OpHUEeHTHPOBOUHOE pacripefie/ieHde y4yeOHOrO BpeMeHM 10 pa3jesiaM M TeMaM Kypca B
MOJIA/ILHOCTH «He MeHee».

CogeprkaHuie TpPOrpaMMbl HAarpaB/ieHO Ha OCBOEHHE 3HAHWN M Ha OBJa/leHWe YMEHHWsMU Ha 0a30BOM YPOBHE, UTO
cootBeTcTByeT OOpa3oBaTenbHOM TporpamMme MIKOAbL. OHa BK/OUAeT BCe TeMbI, TPeAyCMOTpPeHHbIe (enepasbHbIM
TOCYApCTBEHHLIM 00pa3oBaTelbHbIM CTaHJAPTOM OCHOBHOTO 0OIero obpa3oBaHUs MO XUMHHM W aBTOPCKOWM MPOTPaMMOM
yueBHOro Kypca.

IMporpamMma Kypca «XuUMHUM» TIOCTPOEHA Ha OCHOBE CIMPA/bHON MOJENH, MPeAyCMaTPUBAIOIel TIOCTENIeHHOe Pa3BUTHE U

yrayb/ieHue TeOpeTHUeCKUX MPeCTaBIeH N TIPH JIMHEHHOM 03HAaKOMJIEHUH C SMITUPUYECKUM MaTepUaioM

B npeaiMeTax eCTeCTBEHHO-MaTeMaTUUeCKOrO IIMK/Ia BEAYIIYIO POJib UTPAET M03HABaTe/IbHAs [IeSITETbHOCTD U

COOTBETCTBYIOIIIME eii Mo3HaBaTe/IbHbIEe YueOHbIe AefCTBYs. B CBSI3M C 3TUM OCHOBHBLIMH LIeIAMHA 00yYeHHA XMMUH B

OCHOBHO¥ 1IK0JIe ABAAKTCA: 1) popMUpoBaHKe y 00yUaroLMxcsi yMeHUs! BUAETh U MOHUMATh LeHHOCTb 00pa30BaHuis,

3HAUMMOCTb XMMHUECKOTO 3HAHUS [7II KaXKJOT0 Ye/IoBeKa He3aBHCHUMO OT ero Mpod)eCCHOHAIBHOM [IesITeTbHOCTH; YMEHVISI

pa3nuyaTh QaKThI U OLIeHKH, CDAaBHUBATh OLIeHOUHbIEe BBIBO/bI, BU/IETb X CBSI3b C KDUTEPHUSIMH OLIEHOK U CBSI3b KDUTEPHEB C

orpe/ie/IeHHONW CUCTEMOM 1[eHHOCTeH, (hOpMY/IMpOBaTh U 000CHOBBIBATH COOCTBEHHYIO TMO3HIIHIO;

2) opMHUpOBaHKe Y 00yUarOLIUXCS 1[eJI0OCTHOTO MPEICTAB/IEHNs] O MUPE U POJIM XUMUHU B CO3/[aHUN COBPEMEHHOM

€CTeCTBeHHO-HayUHOU KapTHHBI MUPA; YMEHUsI 00BbSCHATH 0OBEKTHI 1 MPOLIECCHI OKPY>Katolllel 1eHCTBUTeNbHOCTH —

MIPUPOHOM, COL[UATLHOM, KY/IbTYPHOM, TEXHUUECKOW CPeJibl, MCTIONB3YS /I TOT0  XMUMUUeCKUe 3HAHUS,

3) npuobpeTeHre 00yUaOIIMMUCS OMbITA Pa3HOO0OPA3HOM /IeSITeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHMUs; K/TFOUEeBbIX HABBIKOB

(K/TFOUEBBIX KOMITETEHTHOCTEH), UMEIOIINX YHUBEPCATbHOE 3HAUeHUe /ISl Pa3/IMUHBIX BU/IOB [IeSITETbHOCTH: PEIIeHHSs

npo6siem, TIPUHSTHS pellieHnH, OMCKa, aHamM3a U 06paboTku MH(OpPMaLIK, KOMMYHUKAaTHBHBIX HABBLIKOB, HABBIKOB

W3MepeHHH, COTPYAHUUECTBa, 6e30MacHOro 00pallieH s C Bel|eCTBAMU B MIOBCETHEBHOMN KU3HU.

3ajauyamMu W3yYeHHs YYeOHOTo mpegMeTa « XUMHA» B 9 K/Iacce SIBISIOTCS:

yueOHbIe: GOpPMUPOBaHKE CUCTEMbI XMMUYECKUX 3HaHUH KaK KOMITOHEHTA eCTeCTBeHHOHAYYHO! KapTHHBI MUPa;
a3BUBaKOIMe: pa3BUTHE JIMYHOCTA OOyUaroUMXCs, WX HWHTE/UIEKTyalbHOe ¥ HPaBCTBEHHOE COBEpILEHCTBOBaHMUE,

(opMHpOBaHHe Y HUX TYMaHUCTHUYECKHUX OTHOIIEHHWH U 3KOJOTMYeCKH LiesiecooOpa3Horo noBejieHus B ObITY U B TPYJOBOH

[iesTe/TbHOCTH;

BOCIIMTaTeNbHBIE: (OPMUPOBaHME yYMeHMI 0e30macHOro oOpalleHus C BelleCTBaMH, UCTIONb3YeMBbIMU B TIOBCEJHEBHOU

JKM3HH; BbIpabOTKa MOHMMaHUs 00IeCTBeHHON MOTPeGHOCTH B Pa3BUTUM XHMMUH, a Takke (OPMUDOBAHHE OTHOLIEHMS K

XUMUH KaK K BO3MOKHOU 00/1acTu Oyay1eli MpakTHUeCKO# JiesiTeTbHOCTH.

. O0Iasa xapakTepUCTHKA YYe0HOro npegMera « XuMHUs»
B cootBercTBuM ¢ Pefiepa/bHBIM TOCYJAPCTBEHHBIM 00pa30BaTebHBIM CTAaHJAAPTOM OCHOBHOTO O0OIIero o6pa3oBaHMs

yuJallyecst JO/DKHbI OB/IaZIeTh TAKUMH TI03HABATe/IbHBIMU yueOHbIMU IEHCTBUAMM, KakK YMeHHe (OpMYJIUPOBaTh rpobieMy u
TUIOTe3y, CTaBUTh Lie/IM W 3a/laud, CTPOWTH IJIaHbl [JOCTW)KEHHWsl 1ieJiell U pellleHusi TIOCTaB/eHHBIX 3a/ad, MPOBOAWUTH
5KCIIEPUMEHT M Ha ero OCHOBe JieJlaTh BBIBOZBI U YMO3aK/IIOUueHMs, NpejCTaB/IsATh UX U OTCTauBaTb BOIO TOUKY 3pEHUS.
Kpome »st1oro, yuvaiuecsi AO/DKHBI OB/afileTh MpUEMaMH, CBSI3aHHBIMU C OIpeJie/IeHWeM TOHSTHUN: OrpaHWYMBaTh UX,
OIUCHIBATh, XapaKTepHU30BaTh U CpaBHKBaTh. CriefoBaTe/IbHO, IIPU U3yUeHUH XUMUU B OCHOBHOM IIIKOJIe yYalliuecs JOoJKHBI
OBNafieTb y4yeOHBIMU JeWCTBUSMH, TO3BOJISTIOIIMMM WM  [JOCTHYb JIAYHOCTHBIX, TIPEJMETHBIX W MeTalpeJMeTHBIX
00pa3oBaTe/bHBIX Pe3y/IETATOB.

IMpenyaraeMasi MporpaMmMa MO XMMHM PacKphIBaeT BK/Iaj, yueOHOrO MpeaMeTa B JIOCTHXKEHHe Iiejiell OCHOBHOTO 0OIIjero
o0pa3oBaHMs U ompejesisieT BaKHEHIIME cofepsKaTesbHble JIMHUY TTpeIMeTa: BelleCTBO — 3HaHMSl O COCTaBe M CTPOEHWH
BellleCTB, Ux BaKHEHIINX ¢busmuecKux u XUMUAYeCKUX CBOWCTBAX, 6ro0rnueckoM JleNiCTBUY;
- XUMHUeCKasl peakiyss — 3HaHHs 00 yC/IOBUSIX, B KOTOPBIX TPOSIBJISTIOTCS XUMUYeCKWe CBOWMCTBA BeIeCTB, CIIOCODax
yrpaB/ieHus1 XUMUUeCKUMH TIpoLieccamu;

NMpHUMeHeHHe BeIlieCTB — 3HAHUS U OTTBIT MPAKTUUeCKO [IesITeIbHOCTH C BellleCTBaMU, KOTOphIe HanboJiee 4acTo
YTIOTPeO/ISTIOTCS B MTOBCEHEBHOM JKU3HU, ITUPOKO UCTIOB3YIOTCS B TIPOMBIIIZIEHHOCTH, CeJTbCKOM X035HCTBE, Ha
TPaHCIIOPTe;

* A3bIK XUMHUH — CUCTEeMa Ba)KHEMILINX MOHATHUI XUMUU U TEDMUHOB, B KOTOPBIX OHU OMMCHIBAOTCSI, HOMEHK/IaTypa
HeopraHW4ecKUX BellleCTB, T. . UX Ha3BaHUs (B TOM UWC/ie U TPUBHAJIbHbIE), XUMUUeCcKre (popMy/ibl U ypaBHeHUs], a
TaK>Ke TpaBU/Ia TiepeBoia MH(OPMAIUY C eCTeCTBEHHOTO SI3bIKA Ha SI3bIK XUMHUU U 00paTHO.

Ipu ot6ope cofiep)KaHusl, KOHKPETU3UPYIOIIEr0 MPOTPaMMy, YUUTHIBAJIOCh, UTO Tepes oOLpM 00pa3oBaHUEM HE CTOUT
3afilaua  Tpo(heCCHOHAMBHON TTOATOTOBKH O0ydJarolyxcsi. JTO OIpEeNWI0 TIOCTPOeHHe Kypca Kak OOIIeKy/lIbTypHOTO,
HalpaB/eHHOTO, TIpeXkJe Bcero Ha (OpPMUPOBaHME U pa3BUTHe HHTepeca K H3YUYeHHIO XUMHM. YUTeHa OCHOBHAs
0COOEHHOCTh TIOAPOCTKOBOTO BO3pacTa — HauaJ0 Tepexofa OT JeTCTBa K B3POC/IOCTH, KOTODBIM XapaKTepU3yeTCs
pa3BUTHEM TI03HaBaTebHOM cdephl.

Ha »orame ocHoBHOro o0mero cpegHero o06pa30BaHMsI TPOUCXOJUT BKJIFOUEHHWE OOyUYarOUUXCs B TPOEKTHYI0 U
HCCJIeIOBATeIbCKYI0 [IeITe/TbHOCTb, OCHOBY KOTOPOH COCTABJISIOT TaKuWe YHUBEpPCAJIbHbIE yueOHbIe JeHCTBUS, KaK yMeHHe
BUZIeTb TNPOOeMBl, CTaBUTb BOIMPOCH], KIAacCU(PUIPOBaTh, HAOMIOAATH, IMPOBOAUTH SKCIIEPUMEHT, [e/aTb BBIBOABI U
YMO3aK/TIOueHUsl, 00BSICHATD, /OKA3bIBaTh, 3allUIIATh CBOM WJeEU, JaBaTh ompejeneHus moHATHsIM. Crofia >Ke OTHOCSTCS
NpUEMBI, CXOJHBIE C OIpeJe/leHMeM I[IOHATHM: ONKCaHWe, XapaKTepUCTHKa, pas3bsCHEHWe, CpaBHEHMWe, pas/hyeHue.
dopMHUpOBaHKe 3TUX YHUBEPCATBHBIX YUeOHBIX AeHCTBUI HAUMHAETCS eIljé B Hada/IbHOM IITKOJIe, a B Kypce XUMHHM OCHOBHOM
IIKOJIbI TIPOMCXOUT UX pa3BUTHE W COBEPILIEHCTBOBaHMWE. B CBSI3U C 3TUM pe3epBHbIe Yachl TJIaHUPYETCS UCII0/b30BaTh Ha
¢dbopMUpOBaHHe W pa3BUTHe YMEHW INPOEKTHOUW U WCC/Ie/[0BaTebCKON AesTeIbHOCTH, YMeHHe BUIeTh MpobieMel, /enaThb
BBIBO/IBI U YMO3aKJTFOUeHUsI.



MecTo yueOHOro npegMera B yueOHOM IIaHe:
OcCoGeHHOCTBIO  COfiepKaHUS Kypca «XUMUs» SIB/SIOTCS TO, UTO B Oa3ucHOM yuyeOHOM (0Opa3oBaTesibHOM) IUIaHe 3TOT

npeIMeT TIOSIB/ISIETCS TTOC/TIEHUM B PSITy U3YUeHUs] eCTeCTBEHHOHAYUHBIX JUCLUIUIMH. [TaHHas HeoOXOJUMOCTh OCBOEHUs
00BsICHSIeTCS TeM, UYTO INKOJILHUKK [O/DKHBI 007afjaTh He TOJBKO OMpe[e/ieHHBIM 3ariacoM  TpeJBAPUTENbHBIX
€CTeCTBeHHOHAYYHBIX 3HAHWM, HO M /IOCTaTOYHO XOPOLIO pPAa3BUTHIM abCTPAKTHBIM MBILUIEHHEM. YUAIlUMUCT YoKe
HaKOTUIeHbI 3HAHWS 10 CMeXXKHbIM AWCLUIUIMHAM LIUK/Ia: Ouosoruu, (GU3WKM, MaTeMaTHKH, Teorpadui, cHpopMHpOBaIUCH
YMEHHsI aHa/TM3UPOBaTh, BeCTH HAO/MIOIeHNs, CDABHUBATh 00BEKTHI HaO/TIOeHNS.

B cooTBeTcTBHM C yueOHBIM IJIAHOM Ha M3yueHHe XUMHM B 8 U 9 Kjlacce OTBOJUTCH 10 2 yaca B Hefjestto, 70 4acoB B IO/,
TIPY HOPMAaTUBHOU TPOJO/DKUTELHOCTH YueOHOTo rofia 35 yueOHBIX Heflenb. B COOTBETCTBUM CO CIOKUBILIEMCS TTPAKTHUKOM
OpraHu3ai[i OCHOBHOro o06ijero o6pa3oBaHuss B 00pa30BaTe/bHBIX YUpeXxAeHHsx o0iero ob6pa3oBaHUs peaibHast
TIPOJOJDKUTETbHOCTL YueOHOTO rojla MeHbllle HOPMaTHUBHOM U cocTaBiseT 34 yueOHble Hefem. Takum oOpa3oMm, Bpewms,
BhIJIe/IsieMoe pabourMu yueOHBIMH TIaHaMK Ha U3yueHHe XMMUM B 9 K/acce Ha IpakTHUKe paBHO 68 yacam.

C yuéTtoM Hen30eXHBIX TOTepPb yueOHOrO BpeMeHW, BBI3BIBAEMBIX Pa3/THUHBIMA OOBLEKTUBHBIMK TIPUUMHAMH, a TaKkKe
HEOOXOZIMMOCTH BBIZIEJIEHUS TOTIOJTHUTETBHOTO BPEMEHW HA W3yUeHHWe OTAEIbHBIX BOMPOCOB KypCa XWMHM MPOTPAMMOR
TpelycCMOTpeH 60J1b1110t 06bEM pPe3epPBHOI0 BpeMeHH -6 4acoB.

JIMYHOCTHBIE, MeTanpeIMeTHbIE U NIPeMETHBIE Pe3y/IbTaThl 0CBOEHHA KYPCAa XHMHHU B 0CHOBHOW IIKOJ/1e
JInuHOCTHbBIE:

B L|eHHOCTHO-OPHEHTALMOHHOH chepe — UYBCTBO FOPAOCTH 32 POCCHHUCKYIO XMMHUUECKYI0 HayKy, TyMaHW3M, OTHOLIIEHHEe K
TPYAY, 1ieJIeyCTPeM/IeHHOCTh;
(opMHpOBaHHe LeHHOCTH 3[0pOBOro ¥ Ge3omacHOro o0Opasa KW3HU; yCBOEHHWe TIPABU/ WHAVUBUAYAILHOTO U KOMJIEKTUBHOTO
6e30MacHOro NMOBe/IeHUsI B UPe3BbIYaiHbIX CUTYALIUSIX, YIPOXKAIOLMX KU3HU U 3[0POBBIO JIFoAeH;
B TPYZOBOM chepe — TOTOBHOCTEL K OCO3HAHHOMY BBIOOPY JasbHelIeii 06pa3oBare/lbHOM TPaeKTOpHY;
B TI03HaBaTe/lbHOM (KOTHUTHWBHOW, WHTe/IEKTyanbHON) cdepe — yMeHWe YIpaB/isATh CBOed T03HaBaTe/LHOU
JIesITelTbHOCTBIO.
(hopMUpOBaHHE OCHOB 3KOJIOTMUYECKON KY/IbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMUYECKOTO MBIILITEHHUS,
pa3BUTHeE OTIbITA IKOJIOTMYeCKU OPUEeHTHPOBAaHHOU peieKCMBHO-0LIEHOUHOM U MTPAKTHUECKOM AesATebHOCTU B )KU3HEHHBIX
CUTYaIUsX;
MeTtanpeameTHbIe:
yMeHHe CaMOCTOSITeTbHO OTIpeJiesisiTh LI/l CBOero 00yJdeHus], CTaBUTh U (JOPMY/IUPOBATH [ijisi CeOsi HOBBIE 3aZiauy B yuébe u
TM03HABaTe/ILHOM [IeSTe/IbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH T03HABATE/ILHOM JesITeTbHOCTH;
yMeHHe CaMOCTOSITe/IbHO TUIAHUPOBATh MYTHU [JOCTIDKEHUs Liejiell, B TOM UYHC/Ie aJbTepHAaTUBHBIE, OCO3HAHHO BLIOMpaTh
Hanbosee 3(hheKTUBHBIE CITOCOOBI pellieHus yueOHBIX 1 M03HaBaTeIbHBIX 3a/1ay;
yMeHHe COOTHOCUTH CBOU JeWCTBUsI C IUIAHUPYEMBIMHM pe3y/bTaTaMH, OCYIIeCTBIATh KOHTPO/JIb CBOEM [esiTe/IbHOCTH B
Tporiecce AOCTYDKEHUs pe3ysibTaTa, ONpelesisTb CrocoObl JeiCTBUM B paMKax TMpejIoKeHHBIX YCJIOBUN W TpebOBaHMIA,
KODpEeKTHPOBaTh CBOU JIeHCTBUSI B COOTBETCTBUY C U3MeHsItoIlelics cuTyarueli;
yMeHWe OL|eHUBaTh MPABUIBLHOCTD BBITIOHEHUsT yueOHOI 3ajaun, COOCTBeHHBIE BO3MOYKHOCTH €€ pellleHHs;
BJIaJieHHe OCHOBaMU CAMOKOHTPOJIS, CAMOOLIEHKH, TIPUHSITHS PEIIeHUI U OCYIIeCTB/IEHUs 0CO3HAHHOTO BhIOOpa B yueGHOU U
T03HaBaTe/IbHOU AesTeTbHOCTH;
yMeHWe OIpeJesisaTh TOHSATHS, CO3[aBaTb O0O0OIIeHUs, yCTaHABJIWBATL AHAJIOTHH, K/IAaCCUMHULIMPOBATH, CaMOCTOSTETLHO
BBIOMpaTh OCHOBAaHUS W KDUTEPUM [JIs KJIaCCU(UKALUM, YCTaHABIWBAaTb TPUUYMHHO-C/IEICTBEHHbIE CBSI3M, CTPOUTH
JIOTUYeCKoe PacCykAeHne, yMO3aK/ioueHre (MHAYKTUBHOe, eYKTUBHOE U 110 aHAJIOTUH) U [IeJIaTh BBIBOZRI;
yMeHHe CO03[jaBaTh, MPUMEHATh W TMPeoOpa30BbIBaTh 3HAKW W CHMBOJIbI, MOJEJIM U CXEMbI [/ pellleHuss yueOHBIX U
TM03HABaTe/IbHBIX 3a/iay;
yMeHMe OpPTraHW30BbIBaTh yueOHOe COTPYJIHUUECTBO M COBMECTHYIO ZeATeJILHOCTh C YUMTEIeM U CBEPCTHUKAaMH; paboTaThb
WHVBH/IyalbHO U B TPYIINeE: HaXOAWUTh OOllee pellleHWe U pa3pellaTh KOHQUIMKTBI Ha OCHOBE COIVIACOBAHUS TO3WLIMH U
yuéTa UHTEPeCoB; (HOPMYIMPOBATh, APTYMEHTHUPOBATh U OTCTAaWBATH CBOE MHEHHUE;
yMeHHe OCO3HAaHHO MCII0/b30BaTh peueBble CPeACTBAa B COOTBETCTBUM C 3afiauell KOMMYHHUKALIUM i BbIp@KeHUsI CBOWX
YYBCTB, MBIC/IeH W TIOTPeOHOCTEH; MJIAHMPOBAHUSI M PETY/SIIUM CBOEH /1esATe/lbHOCTH; BaJieHWe YCTHOM W MTHChbMEHHOM
peublo, MOHOJIOTUECKOM KOHTEKCTHOM Peublo;
dopMHpoBaHHWEe M pa3sBUTHE KOMIIETEHTHOCTH B 007aCTM WCIO/MB30BaHUSl HMH(OPMAI[MOHHO-KOMMYHHUKALIMOHHBIX
TEeXHOJIOTHH;
¢opMrpoBaHUe U pa3BUTHe SKOJOTHUYECKOTO MBIILIeHUs], YMeHUe MPUMEHSTh ero B I03HaBaTebHOW, KOMMYHUKAaTUBHOM,
COLIMabHOM MpPaKTHKe U Mpo(ecCcHoHaIbHOM OpreHTaLUH.

IIpeamerHsbIe:
1.B no3HaBaTtesibHOM cdepe:
[IABaTh OTpe/Ie/IeHUs] U3YUEHHBIX MOHATUN: «XUMUUYECKUN 3JIEMEHT», «aTOM», «MOH», «MOJIEKY/a», «POCThbIe U CJIOXKHBIE
BEIL|eCTBA», «BEILeCTBO», «XUMHUecKas (opmyna», «OTHOCHUTe/bHas aTOMHasi Macca», «OTHOCUTebHas MOJIEKy/IsipHast
Macca», «BaJEHTHOCTb», «CTelleHb OKHUC/EHUS», «KPUCTA/UIMUecKasl pelleTKa», «OKCHUZBI», «KHCIOTbI», «OCHOBAHUS»,
«Conu», «aM(poTepHOCTb», «MHUKATOP», «TIePUOUUYeCKUI 3aKOH», «TleproJudeckas TabyMia», «M30TOIb», «XUMHUeCKast
CBSI3b», «3JIEKTPOOTPHULIATENILHOCTb», «XUMHUECKas peaklus», «XHUMHUUECKOe YDABHEHHE», «TeHeTHUYeCKas CBs3b»,
«OKHCJIEHHE», «BOCCTAHOBJIEHUE», «3JIEKTPOTUTUYECKAs IUCCOLUALIMST», «CKOPOCTh XUMHUUECKOHN PeakKLiu»;
OIMCATh eMOHCTPALIOHHbIE 1 CAMOCTOSITe/IbHO TIPOBe/IeHHbIe XMMUUeCKHe SKCTIePUMEHTHI;



OTUCBIBaTh M pa3/iMyaTh U3y4yeHHbIe KJIaCChl HEOPTaHUUECKUX COeUHEHUH, TIPOCThIe U CJIOKHBIE BEIIeCTBa, XMMHUECKHUe
peaxiuy;

KJIaCCU(PULIUPOBATh U3yUYeHHbIe 0OBHEKTHI U SBIEHUS;

JlesiaTh BBIBOJBI M YMO3aK/IFOUEHHs U3 HAOJTFOIeHUH, U3yUeHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, POrHO3UPOBaTh CBONCTBA
HEeM3yUeHHBIX BEIeCTB TI0 aHAJIOTHH CO CBOMCTBAMU U3YUeHHBIX;

CTPYKTYPUPOBATh U3yUeHHbIN MaTepyai i XUMUYeCKyH0 UHQOPMALHIO, TTOTyUeHHYIO0 U3 IPYTHX UCTOUHUKOB;

MO/Ie/TUPOBaTh CTPOEHUE aTOMOB 37IEMEHTOB 1-3 MepHO/I0B, CTPOEHUE TIPOCTHIX MOJIEKYIT;

2.B 11leHHOCTHO — OpHeHTaLMOHHOM cdepe:

AHA/MM3UPOBaTh U OLIEHWBATh TOC/EJCTBUS [/id OKpY)Karolel cpeabl ObITOBOW U TPOU3BOACTBEHHOM [€SITETbHOCTH
YesI0BeKa, CBSI3aHHOM C repepabOTKOI BelljeCTs;

3. B TpyzmoBoii cdepe:

TIPOBO/IUTH XUMHUECKUI YKCITEPUMEHT;

4. B cdepe 6e30macHOCTH )KU3HeAESTeTbHOCTH:

OKa3bIBaTh TEPBYI0 MOMOIIIb MPYU OTPAB/IEHUSAX, OXKOTax U JPYTUX TPAaBMax, CBSI3AHHBIX C BEIIeCTBAaMU U J1abOPAaTOPHBIM
obopyzoBaHueM.

Copep)xaHue yueOHOro Kypca nmo xumus 8 Kaacc (70 yacoB 2 yaca B HeJJeJTi0)
1. Beegenue (6 u)

XUMHsl — HayKa 0 Bell|ecTBax, X CBOMCTBAxX U MpeBpalljeHHsIX.

[MoHsiTHE O XUMUUYECKOM 37IeMeHTe ¥ (hopMax ero CymeCTBOBaHHMS: CBOOOJHBIX aTOMax, POCTHIX U CJIOKHBIX BeIlleCTBax

INpeBpartieHus BemjecTB. OTIMYMe XUMUUYECKUX peaklivii OT (pu3nuecKux sijieHHi. Pob XMMUY B )KU3HU YesloBeKa.

Kparkue cBefieH1s1 13 NCTOPUH BO3HUKHOBEHUs U pa3BuTUs Xumud. [lepuog anxumuu. [TousiTre o ¢pumocodckom KamHe.
Xumus B XVI B. Pasurre xumun Ha Pycu. Posb oTeueCTBeHHBIX yUeHBIX B CTAHOBIEHWH XMMHUECKOH HayKu - paboTsl M.
B. JlomoHoCOBa, A. M. Bytnieposa, 1. 1. MeneeeBa.

XuMHJecKasi CHMBOJIMKA. 3HAKA XUMUUeCKHX 3/IEMEHTOB U TTPOUCXOXK/IeHNe UX Ha3BaHWN. XUMUUeCcKre (OPMYIIBL.
Wnpexco! 1 Ko3dduipenTs. OTHOCUTE/IBHBIE aTOMHAs U MOJIeKY/IsipHasi Macchl. PacueT MaccoBoOM 011 XUMHUECKOTO
3/1eMeHTa 10 (hopMyJie BeljecTBa.

ITeprognyeckasi cricTeMa XUMAUeCKux 1emMeHToB . V1. MeHzesieeBa, ee CTPYKTYpa: Masble ¥ OOJIbIIME TTepHO/bI, TPYIIIHI
U MOATpyMNIibI (T/1aBHas ¥ ioboyHast). [leprioguyeckasi CUCTeMa Kak CIIpaBOYHOe Tocobue [/1s1 oMyyYeHusl CBeJieHH 0
XUMHUUECKUX 37IeMeHTax.

PacuetHble 3asjaun. 1. HaxoxxeHrie OTHOCHUTE/IBHOM MOJIEKY/ISIDHOI MacChl BelljeCTBa 10 ero XMMHU4eckoi gopmysie. 2.
BrIuncsieHre MacCOBO# 10/ XMMHUECKOTO 37IeMeHTa B BellleCcTBe 110 ero ¢hopmyre.

IMpaktuueckast pabora Ne 1
1. TIpaBuia TEXHUKU 6€30MaCHOCTH Ipy paboTe B XMMHUUeCKOM KabuHeTe. ITpreMbl obpaiijeHus ¢ 1abopaTopHbIM
o0opyzi0BaHHEM M HarpeBaTeIbHbBIMHU ITPUOOpaMHu.

Tema 2. AToMbI XUMUUECKHX 371eMeHTOB (1 0 u)

AtoMbI Kak opMa CyIIleCTBOBaHUSI XUMHUUECKHX 371eMeHTOB. OCHOBHBIE CBeZleHHs O CTPOeHHH aTOoMOB. JloKa3aresibCTBa
CJIOXKHOCTHU CTpoeHUst aroMoB. OneIThl Pe3epdopa. [11aHeTapHast Mofieslb CTPOEHUsI aTOMa.

CocTaB aTOMHBIX si7iep: IPOTOHbI U HeMTPOHbL. OTHOCHTe/IbHAS aTOMHas Macca. B3auMocBsA3b NOHATUI «IIPOTOHY,
«HEHUTPOH», «OTHOCUTe/IbHasl aTOMHasi Macca».

Vi3meHeHMe Urc/ia MPOTOHOB B sAZpe aToMa - 00pa30BaHKe HOBBIX XUMHUUECKUX 3/IEMEHTOB.

V3meHeHMe uric/ia HERTPOHOB B sifipe aToMa - oOpa3oBaHue 130ToroB. CoOBpeMeHHOe OrIpe/ieieHre TTIOHSTHS «XUMUdeCKUN
371eMeHT». V30TonbI KaK pa3HOBUHOCTHA aTOMOB OFJHOTO XUMHUYECKOTO 37IeMeHTa.

OnekTponsl. CTpoeHHe 3/IeKTPOHHBIX 000/I04eK aTOMOB XMMHUECKUX 371eMeHTOB Nel-20 mieprioguueckoit cuctemsl . U.
MeHgeneeBa. [ToHsITHe O 3aBepllIeHHOM U He3aBepIlleHHOM 3/IEKTPOHHOM C/10€ (SHepreTUUeCKOM YPOBHE).

IMepuopnyeckas cucreMa XxUMuueckux sneMeHToB [1. Y. MeHieneeBa 1 CTpoeHHe aTOMOB: (U3U4YeCKUil CMBIC
TOPsIIKOBOTO HOMepa 3J/IeMeHTa, HOMepa Ipynibl, HOMepa Iepruoja.

Vi3MeHeHHe UuC/a 37IeKTPOHOB Ha BHEIITHEM /1eKTPOHHOM ypPOBHe aToMa XMMHUeCKOTo JieMeHTa - o0pa3oBaHHe
TIO/IOXKUTE/IbHBIX U OTPULIATeNbHBIX MOHOB. VIOHBI, 06pa30BaHHbIe aTOMaMK MeTa/IJIOB U HEMETa/UIOB. [IpUUMHBI U3MEHeHuUs
MeTalJIMueCKUX U HeMeTa/UInueCKUX CBOMCTB B MepUojax v rpyrmax.

O6pa3zoBaHue OMHApHBIX coequHeHU. TToHsATHE 00 MOHHOH CBsi3u. CXeMbl 00pa30BaHKsl HOHHOM CBSI3H.

B3anmopelicTBre aTOMOB XMMUYeCKUX 3JIEMEeHTOB-HEMETA/IJIOB MeXKTy c000i - oOpa3oBaHMe IByXaTOMHBIX MOJIEKY/T
MPOCTHIX BelljecTB. KoBasieHTHasi Heno/sipHasi XUMUJecKasi CBsI3b.

D/MeKTPOHHBIE U CTPYKTYPHBIE (JOPMYIIBL.

B3aumopelicTBre aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAIZIOB MeXXy C000i - obpa3oBaHue OMHAPHBIX COeTMHEHUIH
HeMeTa/l/I0B. D/IeKTPOOTPULIaTe/IbHOCTh. IToHATHe 0 KOBa/IeHTHOM IOJISIPHON CBSI3U.

B3anmogelicTBIe aTOMOB XUMHUeCKHX 37IeMeHTOB-MeTasllIoB MeX[y cob0i - 06pa3oBaHHe MeTauTMyeCKUX KPHUCTaJIIOB.
[NoHsiTHE O MeTanIMUeckou CBsI3U.

HeMoHcTpanmy. Mozenn aToMOB XMMHUeCKUX 1eMeHTOB. [leproguyeckast cucTeMa XMMUYeCKUX 3i1eMeHToB /1. U.
Menpesneesa.

Tema 3. IIpocThie BelecTBa (74)



[TonoxeHre MeTa//IOB U HEMETAJIOB B [IePUOAMYECKOM chcTeMe XUMHUYecKuXx 3seMeHToB [1. V. MeHzeneeBa. BaxuHefiime
MIPOCTHIE BEILeCTBa - MeTaJUThl: JKeJie30, aTFOMUHUH, Ka/IbIMi, MaTHUH, HaTpUH, Kanui. O0miue Gusnyeckrie CBOHCTBa
MeTasljIoB.

BaskHeliIIie IpOCThIe BellleCcTBa - HeMeTaslIbl, 00pa30BaHHBIE aTOMaMH KHC/IOPOZa, BOLOPO/A, a30Ta, cepbl, dpocdopa,
yrnepoga. CriocoGHOCTb aTOMOB XUMUYECKHX 3/IEMEHTOB K 00pa30BaHMI0 HEeCKOJIBKUX TIPOCTHIX BEIECTB - a/IOTPOIIHSL.
AnioTporiHbele MOAU(UKALIMK KUC/I0poa, hocdopa u os0Ba. MeTainueckde 1 HeMeTalinuecKrie CBOMCTBA MPOCThIX
Bel[ecTB. OTHOCUTE/ILHOCTH JleJIeHUsI IPOCTHIX BEIleCTB Ha MeTasl/ibl 1 HeMeTall/Ibl.

ITocTosiHHAas ABorazipo. KommuectBo BelrjecTBa. Mosib. MosisipHasi Macca. MosisipHbIN 06beM Ta3000pa3HbIX BEIeCTB.
KparHble eqrHNLIBI KONMUeCTBa BelleCTBa — MWITUMOJIb M KUJIOMOJIb, MWIJTMMOJISIDHAs! U KWJIOMOJISIDHast MacChl BellleCTBa,
MUUTUMOJISIPHBIN U KUJIOMOJISIDHBINM 06beMbl ra3000pa3HbIX BeLeCTB.

PacueTs ¢ UCTIOB30BaHKEM TIOHSTUH «KOJIMUYECTBO BEIeCTBa», «MOJISIPHASI MacCa», «MOJISIPHBIN 00beM ra3oB»,
«II0CTOsIHHAsA ABOTafipo».

PacuetHbie 3aaun. 1. BerurcsieHre MOJISIPHOM MacChl BEIeCTB TI0 XUMUYeCKUM opMysiam. 2. PacdeTsl ¢ UCTIO/TB30BaHUEM
TIOHSATHH «KOJIMYECTBO BEI[eCTBa», «MOJIIPHAs MacCa», «MOJIIPHBINA 00beM Ta30B», «IIOCTOSTHHAsE ABOTa[po».

HemoHcTpaiuu. HekoTopble MeTasuibl 1 HeMeTaslThl KOJTMUECTBOM BelljeCcTBa 1 MoJib. Mo/ie/ib MOJISIPHOTO 00beMa
ra3000pasHbIX BellecTB.

Tema 4. CoefuHeHHs1 XUMHUYeCKUX 3/1eMeHTOB (14 u)

Crerienb okucneHus. OnpesiesieHre CTeTIeHH OKUC/IEHHST 37IeMEHTOB T10 XUMUUeCcKol ¢opMyre coefuHeHus. CocTaBieHe
(opMmysn 6MHApHBIX coefUHEeHNH, 0O criocob MX Ha3bIBaHMS. BUHApHBIE COeIMHEHNS: OKCH/IBI, XJIOPUABL, CyTbGHUIBI U
Ip. Cocrasnenue ux ¢opmys. [IpeacraBuresny 0KCHOB: BOAQ, YIVIEKUC/IBIH ra3 U HerailleHasi u3Bectsb. [IpeacraBurenu
JIeTyuMX BOZIOPOZIHBIX COeUHEHUN: XI0POBOJOPO/, U aMMUaK.

OcHOBaHwusl, ¥X COCTAaB U Ha3BaHMs. PacTBOPUMOCTb OCHOBAHUM B BoJie. Tabmija pacTBOPUMOCTH THAPOKCH/IOB U COJIel B
Bozie. [IpescTaBuTeny 1iesioueil: TMPOKCUbI HATPUs, Kayusl U KaabLys. [IoHATHe 0 KaueCTBEHHbBIX peakLusiX. VIHUKaToOphI.
V3meHeHMe OKpacKy MHJUKATOPOB B 111e/I0YHOM cpefie.

Kucrnotel, ux coctaB 1 Ha3BaHusl. Kinaccudukarys kucnort. IlpefcraBuTennyt KAC/IOT: CepHasi, COJsTHasi ¥ a30THasl.
V3meHeHMe OKpacKy MHIUKATOPOB B KUCJIOTHOM cpefe.

Cosu Kak por3BOZHbIe KUC/IOT U OCHOBaHUM. VX cocTaB v Ha3BaHUsA. PacTBopuMocCTh coneld B Boge. [1peacraBurenu
corneii: XJI0py| HaTpus, KapOoHat u ¢ocdar KambLus.

AMop@dHBIe 1 KpUCTa/JIMueckue BelljecTBa.

MesxMoJieKy/isipHble B3auMOZAeHCTBUS. TUIbI KpUCTA/I/IMUECKHX PeLleTOK: MOHHAs, aTOMHasi, MOJIeKy/IsipHast U
MeTaJuinuecKasi. 3aBUCMMOCTb CBOMCTB BelljeCTB OT TUIOB KpPUCTa/UTMUeCKUX pelleToK.

BemjecTBa M0J1eKY/ISIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOEHMs. 3aKOH ITOCTOSIHCTBA COCTaBa [y1s BellleCTB MOJ/IEKY/ISIPHOTO
CTPOeHUSI.

YucTele BeljecTBa U cMecd. [IpUMepsI )KUIKUX, TBepPBIX ¥ ra3000pa3HbIx cMeceii. CBOHCTBA UMCTHIX BEILECTB U CMeCek.
Ux cocraB. MaccoBasi u o6beMHast [0/ KOMITOHeHTa cMecH. PacueThl, CBSI3aHHBIE C MCITO/IH30BAaHUEM TTOHSITHS [0S

PacueTHsie 3agaun. 1. Pacuet MaccoBoii 1 00beMHOM Z0Jieli KOMIIOHEHTOB CMeCH BelllecTB. 2. BrruncieHne MaccoBoit
[I0JIM BellleCcTBa B PaCTBOpE 10 U3BECTHOM Macce paCTBOPEHHOIO BellleCTBa U Macce pacTBopuTesisl. 3. BolunicieHre Maccel
pacTBOpsieMOT0 BelleCTBa M PaCTBOPUTEJIsT, HEOOXOAMMBIX JIJIsl TIPUTOTOB/IEHHS OTIPe/ie/IeHHON MacChl pacTBOpa C M3BeCTHON
MacCOBOU Jj0/lel paCTBOPEHHOIO BelljecTBa.

Hemoncrparpu. O6pasiibl OKCH/I0B, KUCJIOT, OCHOBAHUM U Cosieil. Mopeny KpUCTa/UTHUe CKAX PeIIeTOK XJI0pra HaTpus,
anmasa, okcuza yriepoga (IV). B3peie cmecu Bogopoza ¢ Bo3ayxoM. Crioco0bl paszienieHust CMecei, IMCTUMISLIUS BOZBL.

JlabopaTopHbIe OMbITHL. 1. 3HAKOMCTBO € 00pa3iiaMy BeIeCTB pa3HbIX KIacCoB. 2. PazaeneHue cmecei.

IMpaktuueckast pabora Ne 2
OuuncTKa 3arpsi3HeHHOM MOBapeHHOM COJu.

IMTpaktrueckast pabota Ne 3
[IpuroToBneHre pacTBopa caxapa U OrpeesieHle MacCOBOM JJ0/IM ero B pacTBOpe.

Tema 5. VI3smeHeHwusi, mpoucxogsiiye ¢ BeijectBamu (10u)

[NoHsiTHe sIBeHUM KaK U3MeHeHU, MPOUCXOJSIIMX C BelllecTBaMU. SIBjieHUs], CBsi3aHHbIe C M3MeHEeHUeM
KPUCTa/I/IMYeCcKOro CTPOeHHsI BelljeCTBa IPU IIOCTOSTHHOM ero CoCTaBe, (pr3rdeckue sipjieHus. usnueckye siBleHNs B
XUMMU: JUCTUJIISILMS, KPUCTA/IM3aLKs, BblllapMBaHUe U BO3TOHKA BellleCTB, LIeHTPU(yTrupoBaHue.

SABneHus, cBsI3aHHbIEe C U3MEHEHUEM COCTaBa BeLeCTBa, - XMMUUecKue peakiuu. [Ipu3Haku U yC/10BUsI IPOTEKaHUs
XUMHAYeCKUX peakuuil. [ToHsTHe 00 3K30- U SHAOTePMUUeCKUX PeakKLusax. Peakiny ropeHus Kak YaCTHBINA CyTydaid
9K30TepMUUYECKUX PeakLvii, MPOTeKaloIIUX C BblleJIeHHeM CBeTa.

3akoH coxpaHeHUsI MacChl BelljeCTB. XMMHUUeCKUe ypaBHeHUs. 3HaueHue WHAEKCOB U Ko3dhduieHToB. CocTaBieHHe
YPaBHEHUI XUMUUECKHX peakLvii.

PacyeTbl 0 XUMHUUECKVM YpaBHeHUsIM. PellieHre 3a/jau Ha HaXOKAeHMe KOJIMUeCTBa BellleCcTBa, MacChl WK obbema
MPOJYKTa peaklyy 10 KOJIMYeCTBY BellleCTBa, Macce WM 00beMy MCXOZHOTO BelljeCTBa. PacueTsl ¢ UCIONb30BaHHEM
TIOHAITUSL «J0Ms1», KOTZla UICXOAHOe BellleCTBO JJaHo B BH/le PacTBOpa C 3aflaHHOI MacCcOBOI /jo/el pacCTBOPEHHOI0 BellleCcTBa
WY COAEeP>KUT OTpeie/IeHHYIO J0M0 NPUMecCeH.

Peakujuu pasnoxenusi. [IoHATHE 0 CKOPOCTH XUMUUYECKUX peakluid. Katanuzatopel. @epMeHTEI.



Peakiuu coeriHeHus. Katanitiuueckue v HeKaTtanuTHueckre peakiuu. ObpaTuMble U HeoOpaTUMble PeakIyy.

Peakruu 3amertieHust. JeKTPOXUMUYECKUH PsiJ| HATPSDKeHV MeTaslyIoB, er0 WCTI0/Ib30BaHue ISl [IPOTHO3WPOBaHMUS
BO3MOXHOCTH MPOTEKaHUsI peakLivii MeXXly MeTa/l/laMyd M pacTBOPaMHy KUC/IOT. Peaki[uu BbITECHEHHSI OFHUX MeTaJl/ioB 13
PaCTBOPOB UX COJiell IPYTUMU MeTajl/laMU.

Peakriu ooMeHa. Peakilii HeMTpau3alyi. YCI0BUS MTPOTEKaHUs peakivii 0OMeHa B pacTBOpax /0 KOHIIA.

Turbl XUMUYeCKUX peakLyii (110 IIPU3HAKY «UMCJI0 M COCTaB UCXOZHBIX BellleCTB U NPOAYKTOB peakliun») Ha IipuMepe
CBOMCTB BOZbI. Peakiyisi pa3sioyKeHus - 37IeKTPOJIN3 BOZIBL. Peakliny coelMHEHUS - B3aUMO/IEHCTBIHE BOJBI C OKCHIaMU
MeTaJlJIOB U HeMeTasuioB. [ToHATHe «TUAPOKCU IbI». Peaklivy 3amellieHUs - B3aUMOAENCTBHE BO/BI C I1Ie/IOUHBIMA U
11Ie/I0YHO3eMe/IbHBIMU MeTa/laMy. Peakiiuu oOMeHa (Ha pyMepe rUposin3a Cy/ab(uia amtoMUHUS U KapOya KasbLust).

PacueTHbie 3aaud. 1. BeruncieHve 1o XMMHUYeCKUM YpaBHEHUSIM MacChl UTM KOJIMUeCTBa BelljeCTBa 110 U3BECTHOM Macce
WM KOJIMUECTBY BellleCTBa OFHOTO U3 BCTYMAIIMX B PeaKLIMIO BellleCTB WM NIPOAYKTOB peakiyy. 2. BeIurcieHrne MacChl
(ko/mMuecTBa BelrlecTBa, 00beMa) MPOAYKTa peakify, eC/TM U3BeCTHA Macca MCXOJHOTO BEI[eCTBa, COep Kallero
oTipe/ie/IeHHYO JJ0/TI0 puMeceii. 3. BururicieHre Macchl (KOTMUECTBA BelljecTBa, 00beMa) MPOAYKTa peakLiiu, eCn
M3BeCTHA Macca PacTBOPA M MacCOBast A0JIsl pACTBOPEHHOTO BeIleCTRa.

Hemonctparu. TTpuMeps! hH3uUecKUX sIBIEHNH; a) TIaBaeHre napaduHa; 6) pacTBOpeHue MepMaHraHaTa KaJTusi;B)
mdy3us AyLIMCTHIX BEIIECTB C TOpsiliiell TAMIIOUKH HaKaauBaHus. TIpuMepbl XUMUUECKUX SIB/IEHUI: a) TOpeHue MarHus; 6)
B3aUMO/IEHCTBUE COJISIHOM KMCJIOTHI C MpaMOPOM W/ MeJIoM; B) rosiyueHue rugpokcuga meau (11); r) pactBopeHve
TMOTy4eHHOTO THZPOKCH/IA B KUC/IOTaxX;

) B3aumMozietictBre okcuzia meau (I1) ¢ cepHOti KMCIOTOM MPU HArPeBaHWUM; €) pPa3/ioyKeHre TilepMaHTaHaTa Kastus; XK)
B3aUMO/IefiCcTBHe pa30aB/IeHHbIX KUC/IOT C MeTa/l/laMu; 3)pa3/ioKeHHe TIEPOKCH/A BOJOPO/a.

JlaboparopHeie onbITHL. 3. CpaBHEHNEe CKOPOCTH UCTIapeHus BOJBI U CTIMPTA 110 UCUe3HOBEHUIO MX Karlesb Ha
¢uneTpoBabHOl Oymare. 4. OKUC/IeHVe MeY B TIJTAMEHU CTIMPTOBKU WJTH TOpeNiKU. 5. [ToMyTHeHHe 13BeCTKOBOH BOJbI OT
BBI/[IXaeMOr0 yI7ieKUCIoro rasa. 6. [TomyueHue yrieKuc/Ioro rasa B3auMoZiefiCTBHeM COABI M KUC/IOTHL. 7. 3amelljeHue Meiu
B pactBope xjiopuzia memu (I1) >kere3om.

Tema 6. PacTtBOpeHue. PacTBOpBI.
CeoiicTBa pacTBOPOB 3/1eKTPOIUTOB (21 u)

PacTBopeHue Kak (pU3MKO-XUMUUeCKuii mporjecc. [ToHATHe 0 THapaTax U KpUCTayioruaparax. PactBopumocts. Kpuebie
pacTBOPUMOCTH KaK MOJe/Tb 3aBUCMOCTH paCTBOPUMOCTH TBeP/bIX BelL|eCTB OT TeMrlepaTypbl. HackliieHHbIe,
HeHaChIIIIeHHbIe U TepeChIieHHbIe PACTBOPEI. 3HauUeHKe PaCTBOPOB /ISl IPHUPO/IBI U CETLCKOTO XO3SHCTBA.

IMoHsiTHE 00 3/IEKTPOIUTHUECKOU AUCCOLUALIAKN. JIE€KTPOUTEI U HEJIEKTPOIUThL. MeXaHW3M [IMCCOLUALIAY /IeKTPO/IUTOB
C pa3/IMUHBIM THUTIOM XMUMHUYeCKO# CBsi3U. CTelleHb 3MeKTPOMTHIeCKO Juccouyarii. CUbHbIe U C1abble 3/IeKTPOIUTEL.

OCHOBHbI€ TIOJIO’KEHUST TEOPUU 37IEKTPOJIUTHYECKOM Juccolvanyi. VIoHHbIe ypaBHeHUs peakiuil. YC/I0BUs TIPOTeKaHus
peakiuu obMeHa MeX/y 37IeKTPOUTaMU [0 KOHLIA B CBETe MOHHBIX MPe/[CTaB/IeHHUH.

Kraccudvkaiyst TOHOB ¥ UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Juccorpaiysi KUCI0T U UX CBONCTBA B CBETe TEOPUM 3JIEKTPOIUTHUECKOM AUCCOLMALIUU.
MornekysnsipHble 1 MOHHBIE YDaBHEHUsI PeakKLiil KUCIOT. B3anMoelicTBIe KUC/IOT C MeTaulaMU. DJIeKTPOXUMUYECKHN Psifi
HarpsbkeHU MeTas/ul0B. B3anmMopelicTBUe KUCIOT C OKCUAAaMU MeTaslJioB. B3aumogelicTBHe KUC/IOT C OCHOBAaHUSIMHU -
peakius HeiiTpanu3anuu. B3auMogelicTBre KUCIOT ¢ coysiMU. Vcronb3oBaHue Tabuibl paCTBOPUMOCTHU JIJIst
XapaKTEPUCTUKUA XUMHUUECKUX CBOMCTB KHUC/IOT.

OcHoBaHus, ux Knaccuukanys. Juccorpaliys 0CHOBaHMM U MX CBOMCTBA B CBeTe TeOPUHU 3/IeKTPOIUTUYeCKON
guccouyanyu. B3anMopelicTBre OCHOBAHUH C KUC/IOTaMU, KUCJIOTHBIMU OKCUJAMH U COMAIMU. VICTiomb30BaHMe TaO LB
PACTBOPUMOCTH [IJIs1 XapaKTEPUCTUKKM XUMHUUECKUX CBOMCTB OCHOBaHMH. Pa3iokeHre HEPaCTBOPUMBIX OCHOBAaHUM TIPU
HarpeBaHWU.

Cony, Ux KaccupUKaLys ¥ JUCCOLMaLYs Pa3/InUHbIX TUMOB cosiel. CBOMCTBA CoJiell B CBeTe TeOPUU 3/1eKTPOIUTHYECKOU
avcconmanivy. B3aumogeiicTBue coneli c MeTasiaMy, YC/I0BUS IPOTeKaHUSI 3THUX peakLivii. B3aumogeiicTBue coneii ¢
KHCJIOTaMH, OCHOBaHWSIMU U COMISIME. VCIio/1hb30BaHMe Tab/HLIBI PACTBOPUMOCTH [IJ1s1 XapaKTePUCTUKKA XUMHUUECKIUX CBOMCTB
Conel.

O06o006111eHME CBEIEHUH 00 OKCH/IaX, MX KIaCCUGHUKAIMA U XUMUUeCKUX CBOMCTBAX.
leHeTHueckue psifibl METaIIOB U HeMeTasuloB. [eHeTHUeCKasi CBsi3b MeXXy K/lacCaMy HeopraHW4yeCKuX BelllecTB.

OKHC/MTebHO-BOCCTAHOBUTE/IBHEIE peakLyu. OKUCIUTeNTb U BOCCTAaHOBUTEb, OKHC/IeHHe ¥ BOCCTaHOBJ/IEHHE.

Peakruy HIOHHOTO 0OMeHA ¥ OKUC/TUTETEHO-BOCCTAHOBUTE/IbHBIE peaklii. COoCTaBieHre YpaBHEHUH OKAC/TUTETBHO-
BOCCTaHOBUTE/ILHBIX PeaKL|ii MeTOJOM 3JIeKTPOHHOT0 banaHca.

CBoliCTBa IPOCTHIX BEIIECTB - META/I/IOB ¥ HEMETAJIIOB, KACJIOT U COJell B CBeTe TIpeiCTaB/IeHH 00 OKUC/TUTeTbHO-
BOCCTAaHOBUTEJIBHBIX TPOLieccax.

HemoncTparyu. VcribiTaHre BellecTB U MX paCTBOPOB Ha 3J/IEKTPOIIPOBOAHOCTE. 3aBUCUMOCTD 3/IeKTPONPOBOJHOCTH
YKCYCHOM KMCJIOTBI OT KOHLIeHTpaLuu. B3auMoeiicTBre [IMHKA C Cepoid, COMSIHOM KucaoToM, xnopugom meu (11). Topenue
MarHust.

JlabopartopHbie OTBITEL. 8. Peakiyu, XapakTepHbIe i1 pACTBOPOB KUCJIOT (COMSTHON WM cepHOM). 9. Peakium,
XapakTepHble /i1 PaCTBOPOB I1lesiouei! (THAPOKCH0B HaTpys WM Kanus). 10. ITonyueHue U cBoiicTBa HEPACTBOPHUMOTO
OCHOBaHUs, Harpumep ruzpokcuga Meau (11). 11. Peakijum, xapakTepHble /i/1s1 paCTBOPOB cojiel (Harpumep, AJIs XJ0puja
menu (I1)). 12. Peakiiuu, XapakTepHble /11 OCHOBHBIX OKCHIOB (HarpuMep, [Jish OKCHa Kaiblus). 13. Peakiu,
XapaKTepHbIe [7IsI KUCJIOTHBIX OKCHIOB (HarpuMep, AJIs1 YIJIEKHCIIOTO rasa).



IMTpakTrueckast pabota Ne 4
CBoiCTBa KMC/IOT, OCHOBAHHUM, OKCHUIOB B COJIEH.
IMpakruueckast pabota Ne 5
Pe1ieHye skcrieprMeHTa/IbHBIX 3a/au.
Copep)xaHue yueOHOro Kypca mo xumun 9 Kiacc (68 uacoB 2 yaca B Heje/Ti0)
IToBTOpEeHMe OCHOBHBIX BONIPOCOB Kypca 8 Ki1acca u BBejjeHHe B Kypc 9 kiacca (6 u)
XapakTepucTHKa 37ieMeHTa I10 ero MoJI0KeHUI0 B repuoandeckoii cucteme 1. . MengeneeBa. CBoWCTBa OKCHZOB, KUC/IOT,
OCHOBaHUM U cosieli B CBeTe TeOPUH 3/IeKTPOJIMTHUECKOW AUCCOLMALIMU U OKUC/IEHUSI-BOCCTaHOBJIEHHSI.
[ToHSsITHE O TIepeXOAHBIX 3/ieMeHTaX. AMGBOTEPHOCTb. [ eHeTHUECKUH psAJ| TEPEXOIHOTO 3/IEMEHTa.
[Tepuoguueckuii 3aKOH U MepUoWYecKasi CHCTeMa XUMUUeckux sneMmeHToB . V1. MeHeneeBa.
Tema 1. Metasuibl (15 u)
[MonokeHrie MeTasuIoB B iepuoanyecko cucteme /1. 1. MeHeneeBa. MeTa/mndeckasi KpUCTa/JTHYeCKasi PellieTka u
MeTa/inuecKas XuMuueckast cesi3b. Ob1ve husnueckre CBONHCTBA MeTalIoB. XUMUYeCKHe CBOMCTBA META/UIOB Kak
BOCCTAHOBUTeJIEH, a TAK)Ke B CBeTe UX I0JIOXKEHUS B 3/IEKTPOXUMUYECKOM Psily HarpsykeHUi MeTanioB. Kopposusi MeTasios
U crioco6wl 60pL0ObI ¢ Held. CIiIaBbl, UX CBOMCTBA U 3HAUEHHE.
Obuwjas xapakmepucmuka wea04HbIx Memanios. Metanbl B ipupoge. Obimye criocobs! ux nonyuenysi. CTpoeHre aToMOB.
[[TenouHble MeTasIbl — MPOCThIE BelllecTBa. BaxkHellllne coefiHEHUs 11]eJIOYHBIX METa/JIOB — OKCHU/bI, TUIPOKCUAbI U
conu (x10publ, KapOoHaThl, Cy/Ib(aThl, HATPATHI), X CBOMCTBA ¥ IPUMEHEHHe B HApOJHOM Xo3siiicTe. KanuiiHbie
ynobpeHwusi.
Obwas xapakmepucmuka 31emMeHmos 21agHoli noozpynnbl I1 epynnbi. CTpoeHue atoMoB, Ille10uHO3eMe/TbHBIE METAJUIbI —
TIpOCThIe BelllecTBa. BakHelllne coejHeHNs 11]eJI0YHO3eMeJIbHBIX MeTaslyIoB — OKCHUJibl, TUAPOKCH/bI U COMU (XJI0PUABbI,
KapbOoHaTkI, HUTPATHI, Cyab(aThl, GocdaThl), UX CBOMCTBA U MPUMEHeHHe B HAPOJHOM XO3sHCTBE.
Amomunuii. CTpoeHre aTtoMa, (prizndeckre 1 XMMHUeCKHe CBOMCTBA MPOCTOro BeijecTBa. CoeiMHEHNUs alFOMUHUS — OKCH[,
Y TUAPOKCU], Uux amoTepHbIii XapakTep. BaxkHeliive conmu amoMuHus. [IppuMeHeHne aFOMUHUS U €10 COeMHeHM.
XKeneso. Crpoenue aroma, (pU3MUECKUe U XUMUUECKKEe CBOMCTBA MPOCTOro Belectsa. ['eHetrueckue psapl Fe®* u Fe®,
Baskuetiiiie com ykese3a. 3HaueHHe >Kejie3a U ero COeAMHeHNH Jjist TIPUPO/IbI M HAPOJHOTO X0351CTBa.
JleMOHCTpaLMu.
OO6pa3iibl IIeI0YHBIX U IIeJI0YHO3eMeJTbHBIX MeTaioB. O6pasiibl CriylaBoB. B3auMo/elicTBYe HaTpus, TUTHS U KaJIbLIUsI C
BOJI0M. B3avMogeiicTBYe HAaTpUsl ¥ MarHUs C KACI0pooM. B3arMoelicTBre MeTa/yioB € HeMeTas/ulaMu. [lonyueHue
ruApokcuzioB xene3sa (IT) u (I1I).
JIaGopaTopHbIe ONbITHI.

1. TlomyueHue U B3aUMO/IEMCTBHE THAPOKCH/IA IIMHKA C paCTBOPAMHU KUCJIOT U Ijesioueid. 2. PaccMoTpeHue 06pasiioB
MeTa/oB. 3. B3auMo/ielicTBHe MeTa/UIOB C PACTBOPaMH KHMCJIOT U cosiel. 4. O3HakoMieHHe ¢ obpa3riamMu
TIPUPOAHBIX COeMHEeHUI HaTpus, Ka/lbLys, alFOMUHKS U pyZlaMu KeJie3a. 5. KauecTBeHHbIe peaki[ii Ha MOHEI
Fe®* u Fe®"

Tema 2 IIpakTukym CBoiicTBa MeTa/lJIOB U UX CcOeJUHeHHUH (3 u.)

IMpaktuueckas paboraNel OcyirecTBieHre LIEMOYKH XUMHUeCKUX TIpeBpallieH|i MeTaslyioB
ITpakTrueckasi pabora Ne2 ITosmyueHue U CBOWCTBA COeJUHEHU MeTaslioB

IMTpakTrueckast pabota Ne3 pelieHre 3KCIIepUMEHTATBHBIX 3a/1aU

Tema 3. Hemerasini (23 u)

OO611jast XapaKTepPUCTHUKA HEMETaJI/IOB: TIOJIOKEHHe B TIEPUOANUECKON CUCTeMe, 0COOEHHOCTH CTPOEHUS aTOMOB,
3/71eKTpoOTpHIlaTebHOCTE (D0) Kak Mepa «HeMeTa/TTMUHOCTH», psf D0. Kpucranmmueckoe cTpoeHre HeMeTaslJIoB —
TPOCTHIX BelecTB. Asutorponusi. Pusndeckue CBoCTBa HeMeTawioB. OTHOCUTENBHOCTD TIOHSTUS «MeTaJl» —
«HeMeTamm.

Obwas xapakmepucmuka 2anozeHog. CTpoeHre aToMOB. [IpoCThIe BellleCTBa M OCHOBHBIE COeAVHEHHS TajioTeHOB, UX
cBoiictBa. Kparkue cBefieHus1 o xjiope, 6pome, ¢rope u iioge. [IpyMeHeHue rajJoreHOB U UX COeAMHEHHI B HApOAHOM
XO03sIICTBe.

Cepa. CTpoeHue aToMa, aj/IOTPOIIHs, CBOKCTBA U NIpUMeHeHHe poMOuueckoii cepbl. Okengpl cepbl (IV 1 VI), ux nonyueHue,
cBolicTBa 1 ipuMeHeHue. CepHasi KUCJIOTa U ee COJIM, X TIPUMeHeHre B HapOJHOM X03siiicTBe. [Ipon3BojCTBO cepHOM
KUCJIOTBI.

A3zort. CTpoeHMe aToMa U MOJIEKY/Ibl, CBOMCTBA IIPOCTOTO BelllecTBa. AMMUAK, CTPOeHHe, CBOMCTBA, MOJIyYeHue 1
nipumeHeHue. Coyiu aMMOHUSL, MX CBoMcTBa U ipuMeHeHue. Okcugpl a3ota (II) u (IV). A3oTHasi KuciioTa, ee CBOCTBa U
nipuMeHeHre. HUTpAThI U HUTPUTBI, TIPOO/IEMa UX COAEPIKAHUS B CETbCKOX03AHCTBEHHOM MPOAYKLMHU. A30THbIE y00peHus..
docdop. CTpoeHune aToMa, alIOTPOIIHS, CBOKWCTBA Oeoro 1 KpacHoro gocdopa, ux npuMeHeHne. OCHOBHBIE COeIMHEHNS:
okcuz dhocdopa (V) u oprodochopHas kuciora, hocharsl. @ochopHble ynobpeHus..

Yrnepoa. CTpoeHHe aToMa, a/l/IOTPONHSI, CBOWCTBA MoAudUKalui, mpuMeHerne. Okcugpl yrieposa (I1) u (IV), ux ceoticTBa
u npuMeHeHre. KapOoHAaThI: Ka/IbIUT, COAa, TIOTAIIl, X 3HAUEeHHe B TIPUPOJE U JKU3HU UeIOBeKa.

Kpemnuii. CTpoeHre aToMa, KpUCTa/UTMue CKUM KPeMHUM, ero cBolcTBa U npuMeHeHue. Oxkcug kpeMuus (IV), ero
TIPUPOZHbIE pa3sHOBUAHOCTH. CUIMKAThl. 3HaueHWe COeJUHEeHUI KPeMHUsI B )KUBOW U HeXXKUBOU nipupoge. [ToHsTHe 0
CWIMKATHOM MPOMBIIIIEHHOCTH.

JleMoHCTpanyu.

OG6pa3Lipl rajloreHoB — MPOCTHIX BelllecTB. B3auMoyielicTBYe TaJloTeHOB C HATPUEM, aFOMUHYEM. BhITeCHeHHe XJI0pOM
6poma 1M Ho/a U3 pacTBOPOB KX cojell. B3auMogelicTBre cephbl C MeTa/l/laMH, BOJOPOAOM M KMCIOPO/ioM. B3anmoeicTere
KOHLIEHTPHPOBaHHOM a30THOM KUC/IOTHI C Mebio. T1or/oleHue yryieM pacTBOPEHHBIX BelLeCTB WK ra3oB. BoccraHoBneHue



Meau U3 ee okcuza yriaeM. O6pasiibl MPUPOAHBIX COeMHEHUH XJ1opa, cepbl, hocdopa, yriaepoaa, KpeMHus. O6pasiib
Ba)KHEMIIMX [I/Is1 HAPOJHOTO XO03STHCTBa Cynb($aToB, HUTPATOB, KapboHaToB, docdaroB. OOpasLibl CTeKIa, KepaMUKH,
L|eMeHTa.

JIaGopaTopHbIe ONbITHI.

6. KauecTBeHHBIe peakIMy Ha XJIOPU/I-, Cy/bdar-, KapboHaT-uoHbI. 7. Pacrio3HaBanue comeit aMMoHMs. 8. O3HaKOM/IeHHe C
MIPUPOAHBIMU CUMUKaTaMu. 9. O3HaKOMJIEHHE C TIPOAYKIMeH CUIMKaTHOH nmpombliieHHOCTH. 10. TTonmyueHue yrieKucaoro
rasa u ero pacro3HaBaHue,

Tema 4. ITpakTukym Ne 2.

«ITosyueHue, CBOMICTBA M pacrio3HaBaHHe HEOPraHNUYeCKUX BemecTB» (3 u)

IMpakTrueckast pabota Ned4 PeliieHre SKCriepuMeHTaIbHBIX 3a/4au 1o TeMe IToarpyrina KUcaopoa
IMTpakTrueckast pabota Ne5 PelrieHre sKcriepuMeHTabHBIX 3aau 1o TeMe [loArpyria a3oTa u yriiepoga.
IMpaktuueckast pabota Ne 6 ITonyyeHue, cobrpaHue ¥ pacrio3HaBaHUe ra3oB

Tema 5. Oprannueckue coegunenus (11 )
BelijecTBa opraHuuecKyie ¥ HeOpraHuueCKe, OTHOCUTETBHOCTD 3TOTO MOHATUS. [IpUUMHBI MHOT000pa3sus yriaepoAHbIX
coefivHeHuil. Teopust cTpoeHUs OpraHUuecKux coesuHeHuid A. M. Byiepoga.
Ankasbl. CTpoeHue MosieKy/bl MeTaHa. [IoHATHe 0 roMo/IoruueckoM psje. Mi3omepusi yIiiepofHOIo ckeneta. XUMAYeCKUe
CBOICTBA aJIKaHOB: peakLysi TOpPeHusi,3aMelleHHs], Pa3/ioykKeHrs1 U u3oMepur3aluu. [IpriMeHeHre MeTaHa.
AnkeHbl. DTU/IEH KaK POJOHaUaIbHUK FOMOJIOTMUECKOTO Psifia alKkeHOB. [IBoliHas CBsi3b B MoJieKy/ie STusieHa. CBOMCTBa
3TWIeHA: peakLjuM NpucoeuHeHus (BOJOpO/a, TajoreHa, raloreHoBo0po/a, BoAbl) U oKucieHus. [ToHsaTHe 0 TipefiesibHbIX
OJJHOATOMHBIX CMUPTax Ha MIPUMepe 3TaHo/a U JBYXaTOMHBIX — Ha MpUMepe STUIeHT/TUKO/s. TpexaToMHbIN ClIUPT —
IMLepyH. Peakijuy nonmmepusanuu sTuiieHa. [1oMaTHIeH U ero 3HaueHue.
Anxunbl. AuetuneH. TpoiiHasi CBsi3b B MoJieKyJie aleTuieHa. [IprMeHeHMe aljeT/ieHa Ha OCHOBE CBOMCTB: peakLysi TOpeHHUs,
TIpHCOe/IMHEHHS XJIOPOBOJ,0PO/ia U AajbHelllias oauMepr3aliyis B MOJIMBUHWIXJIOPU, PeakLysi TpaTaliiy aLeTruaeHa.
[MousiTrie 06 anbaeruax Ha MpUMepe YKCYCHOTO ajbJeTH/a.
OkwucseHye anberusa B KUcaoty. OJHOOCHOBHBIE Mpe/ie/TbHble KapOOHOBbIE KUC/IOTHI Ha IPUMEpe YKCYCHOMH KUCIOTHI. Ee
CBOWCTBa U ITPUMeHeHuUe.
Peakuiyu sTepudyKaLuu U TIOHATHE O CJIOKHBIX 3pupax. ZKUPhl KaK CI0)KHbIe 3(PUPbI TIHLEPHUHA U XKUPHBIX KUCJIOT.
IMoHsiTHe 00 aMUHOKHUC/IOTaX Kak aM(oTepHbIX OpraHMYeCKUX BellecTBax. Peakuuy mosMKoHAeHcalmu. besiku, ux crpoeHue
1 Ouonoruueckasi posb.
IMousiTrie 06 yreBogax. I'/oko3a, ee CBOKMCTBA U 3HaUeHHe. KpaxMast U LjeJI/Tk0/103a, UX OUoIorudeckas poib.
JemMoHcTpanuu.
Mogenu MOJIEKy/T MeTaHa U APYTUX YIJIEBOJOPOAOB. B3aumoeiicTBre 3TiieHa ¢ GPOMHOM BOJIOH U paCTBOPOM
repMaHraHara Kanus. ITonyueHue arjeTu/ieHa KapouHbIM criocoboM u ero roperre. O6pasiibl 3TaHO/A, ITUIEHIIUKO/S U
rvuepuHa. OKuc/ieHre yKCyCHOM KUc/IoThl. [TonydyeHre ykcycHO-3TUI0BOro 3¢upa. OMbuieHHe xxupa. [JJokasarenbCTBO
Ha/IMu¥sl QYHKIMOHALHBIX TPYII B PaCTBOPaX aMUHOKUCIIOT. L]BeTHEIe peakiuu 6enkoB. B3aumo/ielicTBHe TIIFOKO3BI C
aMMHaYHLIM PaCTBOPOM OKCH/a cepebpa. ['uposn3 mIroKo3kl 1 Kpaxmaria.
JIaGopaTopHbIe OMbBITHI.
11. V3roTosneHue mMogesneii MoJieKya yriaeBofopojoB. 12. CeoiicTBa riviiepuHa. 13.B3anuMo/ielicTBHe T/IFOKO3bI C
rugpokcuzgom meau (11). 14.B3avmogeiicTBre Kpaxmasa C HoZioM.

Tema 6 O000IeHHEe 3HAHUI 3a KYPC OCHOBHOM IIKOJIBI (7 4.)

[Tepuoguueckas cucreMa U nepuoguueckuii 3ako .M. MeHpeneesa.

Turbl XUMUUECKUX CBs3el U KPUCTAJIMUeCKUX PelleToK.

Krnaccudukarpst XuMuuecKux peakiivid.

OcCHOBHBIE KJIacChl HEOPTaHWYeCKUX BellleCTB

TemaTnueckoe nJiaHMpoOBaHHE
Yu4eOHo-TeMaTHuyecKuii 1miaH 8 Kiacc

Tema KonnuecTBo IMpakTuueckue paboTbl KonTponbHbIe
4yacoB paboThI
1. Beenenue 6 Nel
2. ATOMBI XUMHUYECKHUX 3JIEMEHTOB. 10 Nol
3. Tlpoctble BemecTBa 7
4, CoegvHeHHs XMMHUUECKHX 3JIEMEHTOB 14 Nel,5 No2
5. VI3MeHeHus, NPOMCXOAAILINE C BeljeCTBaMU 13 No2 No3




6. PacrBopenue. PacTBopbl. CBOMCTBa paCTBOPOB 16 Ned,5 Ned,
3JIEKTPOJIUTOB

7. O606uieHue, BbITIOTHeHHEe UTOroBoi K.P. 4 Ne5

68 6

KoHTposibHBIE padoThI

Tema KOHTPO/IbHO# paboThI

KonmponbHas paboma Nel 110 Teme: «ATOMbI XUMUYIECKHX 37IEMEHTOBY.

ITpakTHYeckue padoThI

Tema NpaKTHUeCKOH padoThI

IMpakmuueckas paboma Nel TTpuemsl oOpatrieHusi ¢ 1abopaTOpHBEIM 000PYIOBaHUEM.

YueOHo-TeMaTHYeCKHMH I/IaH 9 Ki1acc




Ne HasBaHnue raBbl KomnuectBo [MpakTHueckre paboTb KoHTposnbHbIe
T7IaBbI YyacoB paboThI
1 BBezenue. O611jast XapaKTepPUCTHKA XUMHUECKUX 6 Nel
3/1eMEHTOB U XUMHUYECKUX peakLUi.
[Nepuoguueckuii 3akoH u [lepuognueckasi cuctema
XUMHUYeCKUX 3/1eMeHToB [I.11.MeHzeneeBa
2. MeTtansl 18 Nel-3 No2
3. Hewmetannbl 26 Ne4-6 Ne3
4 OpraHnueckye coeJUHEHUS 10 Ned
5. O6006111eHKe 3HAHUH 1T0 XMMHH 3a KypC OCHOBHOM 7 No5
wikosiel. [Togroroeka k I'NA.
6. Peseps 1
Uroro 68 6 5

KoHTposibHBIE padoThI

Tema KOHTPO/IbHO# paboThI

KoumpoabHas paboma Nel «BxogHast»

ITpakTHYeckue padoThI

Tema NpaKTHUeCKOH padoThI

Ipaxkmuueckas paboma Nel OcyiriecTBeHHe TIEIOUKA XUMHUUECKUX TIPEeBPAI|eHHH METaJIIoB

YueGHO-MEeTOJHUYECKOE M MaTepHaIbHO-TEXHHYEeCKoe obecrneyeHne 00pa3oBaTe/IbHOIO Mpoiecca

Agtopsl YMK: I'a6puensa O.C.
Yuebuuku: Xumus. 8, 9 Kiacc.
Pabouas Tetpagp: Pabouast TeTpazp K yueonrkam ['abpuensta O.C. «Xumus.8, 9 Kmace».




TeTpazpb AJ1s1 1TabopPaTOPHBIX U MPAKTUUeCKUX paboT. 8, 9 knacc. Tabpuensan O.C.

Cnucok Jlumepamypbl 0,11 N0020MOEKU U NPO6edeHUA YUeOHbIX 3aHAMUll, KOHMPO/AbHO-U3Mepume/abHble mamepua.ibl,

uHpopmayuoHHoe obecneueHue u op .

1. O. C. T'abpuensn: yuebHuku «Xumus 8, 9 kaacc» aBrop, M.: [Ipoda, 2014

2. T'abpuensa O.C., Bockoboiinnkosa H.II., dmykoBa A.B. «HacTosbHast KHUra yuuTesist XMMUH, 9 Kacc», MeTo4YecKoe
nocobue. M., /Ipoca, 2009 1.

3. Xumus, 9 knacc. KoHTposbHbIe ¥ poBepouHble paboTh! K yueonuky O.C.'abpuensta «Xumus, 8». O.C.I'abpuensH,
I1.H.Bepé3kuH, A.A.Yinakosa u p. M., Ipoda, 2003 — 2006 T.T.

4. Tabpuensaun O.C., Pynos H.H., TomcyHoB B.J. XuMHuUeCKH SKCIIEPUMEHT B I11KoJIe. 9 Kiacc. M., Ipoda, 2005 T.

5. T'abpuensu O.C., SlinykoBa A.B., Pabouas tetpags 9 k1. O.C.I'abpuensH «Xumus, 9 knacc». M., Ipoda, 2011 t.

6. Ilyxkaiino A.[l. «TemMaTHuecKre UTPEI TT0 XUMHUM», METOMUeCKoe Tocobue ajist yuntesisi, Mocksa, 2004r.

7 . «Xumust. 9 Kmacc». IToypounble riadel o yuebuuky O.C.I'abpuessita. coctaButenb B.I Ienncosa, Bosrorpaz, 2009r.

8. Xwumust. COOPHHK MaTepHaJsIoB Mo peanu3anyy QefepansHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHjapTa o0Iero
o6pa3oBanus B 001je00pa3oBaTeIbHBIX yUpeXKaeHusix Bonrorpagckoit obnactu. ABrop-coctaButesns E.J.Komycesa,
B.E.Mopo3zos. Boarorpaz, 2006

9 .0.C.T'abpuesnsH. 3aza4uy 10 XUMHH U CII0co0bI UX pemenus. 8-9 kimacc. M., IIpoda, 2004. 10.0.C.I'abpuensiH, H.H.PyHoB,
B.N.TonkyHoB. XuMHUeCKU KCIIEPUMEHT B 111Koste. 8 knacc. M., poda, 2005

11 .0.C. I'abpuensH. HactonsHast KHUTa yuuTtens XUMud. 8 kiaacc. M., «bauk-mroc», 2000.
12 O.C.I'abpuensH. Xumus. Metoguueckoe rocodbue. 8-9 kmaccel. M., ITpoda, 2000.

13 Tabpuensna O.C. Xumusi. 8 K/lacC: KOHTPOJIbHBIE U TIPOBEPOUHbIe paboThl K yuebuuky O.C. I'abpuensHa «Xumust. 8»
/0.C. T'abpuenss, I1.H. bBepe3kun, A. A. Yinakoa u ap. — M.: [Ipoda, 2006.— 158 c.

nop
CD. BupryanbHast xuMuueckasi 1aboparopust 8 ki1 3A0 HoBbii uck», 2007
HHTepPHeT-pecypchl

2. «Epunas kosutekius ITudposbix O6pa3oBaresbHEIX Pecypcos» (Habop nudpoBbix pecypcos K yueonukam O.C.
Tabpuensta) (http://school-collection.edu.ru/).

3. http://him.1september.ru/index.php — )ypHan « XuMus».

4. http://him.1september.ru/urok/- Marepuasbl K ypoky. Bce paGoTsl, Ha 0CHOBe KOTOPBIX CO3/IaH CaiT, ObLH
ory0O/IMKOBaHbI B )KypHase « XuMus». ABTOpaMu caiita rnpojesaHa 6osbiiias pabora 1o CHUCTeMaTU3UPOBaHUI0
ra3eTHBIX CTaTel C YUETOM ILIKObHOHM yueOHOM porpaMmel 1o rpeaMety " XumMus'".

5. www.edios.ru — DHI0C — LeHTp JUCTAHLMOHHOIO 00pa30BaHMs
6. www.km.ru/education - yueGHbIe MaTepHabl U CI0Bapy Ha caire «Kupuma u Medoauii»

7. http://djvu-inf.narod.ru/ - snekrpoHHast 6ubuoTEKA

INEPEYEHb YYEBHO-METOJUYECKOI'O 11
MATEPUAJ/IBHO-TEXHUYECKOI'O OBECITIEUEHUA


http://djvu-inf.narod.ru/
http://www.km.ru/education
http://www.edios.ru/
http://him.1september.ru/urok/
http://him.1september.ru/index.php
http://school-collection.edu.ru/

HaumeHosaHue 06b6eKmMoe u cpedcne MamepuaabHO-mMexXHU4ecko20 obecneyeHus Ipumeuanus

Cepust cripaBouHbIX Tabsuif 110 xumuu («Ileprofrueckast CHCTEMa XUMUUECKUX
snemeHTOB [.M1. MeHgeneeBa», «PacTBOPUMOCTE Co/ell, KUCJIOT U OCHOBaHU B BOJE»,
«OIEKTPOXUMUUECKUH psiJ, HallpsSUKEHUH MeTalnoB», «OKpacka UHIUKaTOpOB B
[Pa3/MYHbIX Cpefax»).

TexHuueckue cpenctBa obyuenus (cpegcrsa MKT)

IKomribroTep

KomnbroTepHble ¥ HTHGOOPMAL[IOHHO — KOMMYHHKATUBHBIE Cpe/ICTBA (My/IbTUMeIUIHbIe

MCIIO/Ib3YFOTCSl MaTepHasibl U3 UHTEPHET
0Oyuarorye MporpaMmel)

Xumus (8 — 11 kmacc). BupryanbsHast 1abopaTtopusi. CD -guck

YueGHO-TIpakTUUeCKOe U yuebHo-1abopaTopHoe 060pyoBaHue

IIpubopsl, HAOOPHI MOCYABI M JIA00PATOPHBIX HPHHAIEKHOCTEH /i1l XHMHUYECKOro SKCIIepUMeHTa

OO0111ero Ha3HAYEHUS

HarpeBate/bHble IPUOOPHI (CIIMPTOBKA)

MecTO J/151 CYLLKM MOCYAbI

JeMOHCTpallMOHHbIE

Ha60p nocyAbl U HpHHa,IL]IeX(HOCTEﬁ AJI JeMOHCTPALJMOHHBIX OIIbITOB M0 XUMUH

[IITaTUB MeTa/yInye CKU

Habop dnakoroB (250 — 300 M Ay1s1 XpaHeHHsI paCTBOPOB PEAKTUBOB)

CreliaM3upoBaHHble MPUOOPLI U amiaparsbl

/Anrapar (rpubop) [Jis ToTyueHus ra3oB

KowmriiekTsl A1 ﬂa60paT0prlx OINbITOB Y MPAKTHYECKUX 3aHATUN 110 XUMUH

B CBSI3U C OTCYTCTBHEM B KaOUHETe
HaGop mocyp! v IpUHAIEXKHOCTEH [J1s1 YUeHUUeCKOTO KCIIepUMeHTa XMMHH PEaKTHBOB, J1a00paTopHble 1
MpakTUUeCKre paboThl TPOBOAATCS
BUPTYyabHO Npu nomoiy CD-aucka
«BUpTYyaJ/ibHast 1abopaTopusi»,
IIeMOHCTPAIMOHHBIN IKCTIEPUMEHT —
BUJIEOPOIUKU 13 UHTEPHET

Habop 6aHOK /7151 XpaHeHUs1 TBep/bIX peakTUBoB (30 — 50 M)

Habop ck/isiHOK ((/IaKOHOB) /71t XpPaHEHHsI PACTBOPOB PeaKTUBOB




Habop rpobupok (I[1X-14, I1X-16)

Harpeatenu ripubops! (crmpToBkH (50 M)

TTpubop AJist oTy4YeHust Ta30B

[ITaTuB 1abopaTopHbIi XUMUUecKui IIIJIX

Mogesnu, KoJIeKLIUU

Habop a1 MoJeTMpoBaHKsI CTPOEHHSI OPTaHUUYECKUX BEIeCTB

CripaBouHO-HH(GOPMAaLIMOHHBIN cTeH | «[leprofnyeckasi cucTeMa XMMHUUeCKUX 37IeMEHTOB
[1.11. MeHgeneeBa».

Harypa/bHble 00bEKThI KOJLTEKLMH

IATIOMUHUN

Tpe0GoBaHHs K YPOBHIO NOATOTOBKH YYaIIUXCS
B pe3yabTare n3yyenus Kypca xumum 8-9 Knacca y4eHHMK JO/DKeH

Yvyuamuiics Jo/mKeH:

3HamMb U NOHUMAMDb: OCHOBHBIE WCTOPUYECKUE COOBITHS], CBs3aHHbIE C PAa3BUTHEM XUMUU U OOIIECTBA; JAOCTHXKEHUS B
06s1acTH XUMUM U KY/IbTypHBIE TPaJUIMY (B YaCTHOCTH, HAayuHble TPAZUI[UK) CBOEH CTpaHbl; 0OIIeMUPOBLIE OCTIKEHUS B
00/1aCTM XMMWY; OCHOBHBbIE TIDMHIMIIBI W TIpaBU/a OTHOILEHWSI K TIPUPOZE; OCHOBBHI 340POBOTO 00pasa >KU3HU U
310pOBBecOeperaromx TeXHOJIOTH;

TpaBWia TOBe/ileHUs] B Upe3BbIUaliHbIX CUTYALUsX, CBSI3aHHBIX C BO3[EHCTBUEM pa3/MUHBIX BeleCTB; OCHOBHbIE TpaBa U
00sI3aHHOCTH TPa)KJAHWHA (B TOM UHC/Ie Y4Yalllerocsi), CBs3aHHbIE C JIMUHOCTHBIM, TPO(eCCHOHATBHBIM UM JKU3HEHHBIM
camooripe/ielieHUeM;

COL[MAJILHYI0 3HAUMMOCTh U Cofiep>KaHue TpoecChii, CBA3aHHBIX C XMUMUeH;

ucnbIMbI8aMb: UyBCTBO TOPAOCTU 32 POCCUICKYI0 XMMHUYECKYI0 HayKy U YBaKeHUe K MUCTOPUU ee pa3BUTUS; yBa)KeHUe U
TIPUHSATHE [JOCTIKEeHUH XUMUK B MUPe; TFOO0BE K MPUPO/Ie; YBaXKEHHUE K OKPYKAFOLIUM (YUaIldMCsl, YUUTESIM, POAUTENSM U
Ip.) — YMeTh CJIyIIaTh W CJIBIMIATH NTApTHePa, PHU3HABATh MPABO KaXKZOT0 Ha COOCTBEHHOe MHEHWE, IPUHUMATh PEeLIeHus C
YUeToM T03ULIMI BCeX yUaCTHUKOB; UyBCTBO MPEKPACHOTO U 3CTeTHYeCKUX YYBCTB Ha OCHOBE 3HAKOMCTBAa C MUPOM BellleCTB
U UX TIpeBpallleHNH; CaMOyBaKeHHe U 3MOLIMOHATBHO-TIO/IKUTEIbHOE OTHOILIEHUE K ce0e;

npu3Haeams: TI€EHHOCTh 3[0POBbSI (CBOEr0 W JPYTUX JItofiell); HeoOXOAWMOCTh CaMOBBLIPa)KeHHUs, CaMOpean3aliid,
COL[Ma/IbHOTO TIPU3HAHMUS;

0C03Hagamp: TOTOBHOCTH (MM HETOTOBHOCTH) K CAMOCTOSITENIEHBEIM TIOCTYIIKaM M ZeWCTBUSM, OTBETCTBEHHOCTb 3a UX
pe3y/bTaThbl; TOTOBHOCTh (M/IM HETOTOBHOCTh) OTKPBITO BhIPa)KaTb U OTCTAaWBaTh CBOK MO3ULIUI0 U KPUTHUHO OTHOCUTBHCH K
CBOUM TOCTYITKaM;

npose/ansamb: 5KOJIOTUYEeCKOe CO3HaHWe; A0OpOXKeIaTeNbHOCTh, JOBEpPHE W BHUMATENBHOCTh K JIFOASM, TOTOBHOCTH K
COTPYIHUUECTBY U ApyKOe, OKa3aHHIO TIOMOIIM TeM, KTO B Hel Hy)KJaeTcs:; 00006I1[eHHbINH, YCTOMUMBLIM U W30KMpaTe/TbHbIH
T03HaBaTe/IbHBIN UHTEpeC, MHUIMATUBY U MF0003HATeTbHOCTh B U3yUeHWH MHUpA BEIL[eCTB U PeaKLi; 11e/ieyCTPeMIeHHOCTh
Y HaCTOHUMBOCTD B [JOCTWKEHUU LieJield, TOTOBHOCTh K TIPE0/I0/IeHHI0 TPYAHOCTeH; yOe)KIeHHOCTh B BO3MOXKHOCTH [TO3HAHUS
TIPUPO/BI, HEOOXOAMMOCTH Pa3yMHOTO UCITOH30BaHUS IOCTYDKEHUM HAYKW Y TEXHOJIOTHM ZJIs1 pa3BUTHS 00IIIeCTBa;

yMemb: YCTaHaBAMBATh CBSI3b MEXY LieJbI0 M3yYeHUs XUMUU U TeM, [Jisi Uero OHa OCyIlecTB/seTcs (MOTHBaMMU);
BBITIOJTHATE KOPPUTHPYIOIIYIO CaMOOLIEHKY, 3aKJ/IIOUarollylocsi B KOHTPOJie 3a TMPOLIeCCOM H3YUeHHs XUMHUUA U BHECeHUU
HEeOOXOZIMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TaraM U Criocobam U3yueHHst Kypca XUMUH; BBITIONHSTh PETPOCTIEKTUBHYIO
CaMOOL|eHKY, 3aK/IFOUalOLIYIOCs B OLleHKe Ipoliecca W pesy/bTaTa W3ydyeHHsl Kypca XUMHH OCHOBHOM IIKOJIbI, MO/BeJeHUN
WTOTOB Ha OCHOBE COOTHECEHUsI Liefieli U pe3y/bTaToB,;

CTPOUTBb >KW3HEHHbIE W TPOo(decCHOHa/bHbIE TUIaHBI C YYeTOM KOHKPETHBIX COLIMaTbHO-UCTOPUUECKUX, TIOMUTUUYEeCKUX U
SKOHOMUYECKUX YCJIOBHH; 0CO3HABaTh COOCTBEHHbIE 1[eHHOCTH U COOTBETCTBHE MX



MIPYHUMAaeMbIM B )KHM3HH pellleHUsIM; BeCTU JUasior Ha OCHOBe PaBHOIPaBHBIX OTHOIIEHUN U B3aMHOTO YBa)KeHUST;
BBI/e/ISITh HPAaBCTBEHHLIM acTIeKT IMOBEeJEeHUsT U COOTHOCHUTD TIOCTYTIKY (CBOM U IPYTHX JIFOZeH) ¥ COOBITUS C TIPUHSITHIMA
3TUUECKUMH HOPMaMW; B Tpejie/iax CBOMX BO3MOXKHOCTeN TPOTUBO/IEMCTBOBATh AEUCTBUSIM U BIUSHUSM, TPe/CTaB/ISIOLIIM
yrPO3Y >KU3HH, 37I0POBbIO 1 6e3011aCHOCTH JIMUHOCTH 1 00IIleCTBa.

IIpeaMeTHBIe pe3y/ILTAaThI 00yYeHHSs

Yuamuiics Jo/DKeH ymemb:

WCTIONTB30BaTh TIPH XapaKTepUCTHKe MeTA/JIOB U WX COeAVHEHWN TOHSTHS: «HEMETaJlIbl», «Ta/IOTeHbD», «aJUIOTPOITHBIE
BUZIOU3MEHEHUS», «KECTKOCTh BOJIbI», «BPEMEHHAst )KeCTKOCTh BOJIbI», «ITOCTOSIHHASL )KECTKOCTh BOJBI», «00IIIas )KeCTKOCTh
BOJBI»;

JlaBaTb XapaKTePUCTUKY XUMHUYECKUX 3/IeMEeHTOB-HEMeTa/IOB (BOJOPO/A, TajJoreHOB, KUCIOPOAa, Cephl, a3oTa, docdopa,
yriepoja, KpeMHHUs) TI0 WX mMojoxkeHWto B Ilepuomuueckoil cucteme XuMuueckux sjemeHToB [I. VM. MeHpesneeBa
(xuMuuecKui 3Hak, TOPSAKOBBIA HOMEp, Mepuoj, TpyIa, MOATPYyIiNa, OTHOCUTe/bHasi aTOMHasi mMacca, CTpOeHHe aToMa
(3apsig, sipa, YMCJIO TIPOTOHOB W HEHWTPOHOB B siape, oOllee UHCIO 3JeKTPOHOB, pacripefie/ieHHe 3JIeKTPOHOB TI0
3/IEKTPOHHBIM CJIOSIM), TIPOCTOE BeIlleCTBO, JOpMysia, Ha3BaHWe U TUIT BBICIIETO OKCUJA U TUAPOKCHAA, GopMyia U XapakTep
JIeTy4ero BOAOPOJHOTO COeAUHEHUs]);

Ha3bIBaTh COeIMHEHUsI HEMETa/JIOB U COCTaBJISATh UX (POPMYJIbLI 110 Ha3BAHUIO;

XapaKTepU30BaTh CTPOeHue, 001He (HrU3nUecKre 1 XUMUUYeCKHe CBOMCTBA MPOCTHIX BelljeCTB-HEMETAJIIOB;

OOBSICHATH 3aBUCUMOCTb CBOWCTB (WM TIpeACKa3bIBaTb CBOHCTBA) XWMUYECKUX 3/IeMEHTOB-HEMETAs/UIoB (pajuyc,
HeMeTa//TndeCcKre CBOMCTBA 3/7IeMEHTOB, OKHC/INTETbHO-BOCCTAHOBHUTE/ILHBIE CBOMCTBA 3/IEMEHTOB) U 00pa3yeMbIX WM
coeaVHeHU# (KUC/IOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJOB WM THUAPOKCHUJIOB, JIETYUUX BOJOPOAHBIX COeJWHEHUH,
OKUC/IUTE/THO-BOCCTAaHOBUTE/IbHBIE CBOMCTBA) OT TojioykeHUs1 B [lepuopnueckoit crucreme xumMuueckux snemedtoB /1. W
Menpeneesa;

OTUCHIBaTh 00LMe XUMUUYeCKHe CBOHCTBA HEMETA/IOB C MOMOILbI0 eCTECTBEHHOTO (PyCCKOTO WM POJHOI0) si3blKa U sI3bIKa
XUMUWY;

COCTAaBJISITh MOJIEKY/ISIPDHbIE YpaBHEeHUs peakKLii, XapaKTepH3yIoIUX XMMUUecKie CBOMCTBA HEMETa/VIOB M UX COeHEeHUH,
a TakKe 37IeKTPOHHbIE YPaBHEHMs TIPOLIECCOB OKHCJIEHUSI-BOCCTAHOB/IEHHS;

ypaBHEHUSI 37eKTPOJUTHUYECKOM JUCCOLMALIMK; MOJIEeKY/IsipHbIe, TIOJIHbIe M COKpallleHHble MOHHbIe ypaBHEHUs peakLUid C
yuacTHeM 3JIeKTPOJIHTOB,;

yCTaHaB/IMBaTh NPUUMHHO-C/IE[CTBEHHbIE CBSI3W MEX/y CTPOEHHEM aToMa, XUMUUeCKOW CBSI3bH0, TUIIOM KPHCTa/lIMueCcKon
peLIeTKY HEMETAIIOB U UX COeJMHEHUH, UX 0OLMMH (DU3MUeCKUMU U XMMUYeCKUMY CBOWCTBaMU;

OTMCHIBaTh XMMHUYECKe CBOMCTBA BOAOPOJA, TaJioTeHOB, KUCIOPOZA, Cephl, a30Ta, (hocdopa, rpadura, anmasza, KpeMHUS U
WX COeJUHEHUM C MOMOIIIbIO0 eCTeCTBEHHOTO (PyCCKOTO WM POJJHOTO) si3bIKa U sI3blKa XMMUM;

OITUCHIBATE CIIOCOOBI YCTpaHeHUs! )KeCTKOCTH BOJBI U BBITIOHATE COOTBETCTBYIOIINIA UM XUMIUeCKUM YKCIIEPUMEHT;
BBIMOJTHSTE, HAO/MIOAATh ¥ OMUCHIBATE XUMUYECKH SKCTIEPUMEHT TI0 PAaCTIO3HABaHUIO MOHOB BOJOPO/A Y aMMOHWUS, Cy/bdar-,
KapboHar-, CUMKaT-, pocdar-, XJI0pu/-, 6poMu/I-, NO/H-UOHOB;

9KCTIepUMeHTaIbHO UCC/IeoBaTh CBOWMCTBA META//IOB M UX COeAWHEHWM, pelllaTh SKCIepUMeHTasbHble 3aJaud To TeMe
«HemeTasnib»;

OTTMCHIBATE XMMUYeCKUI SKCTIEPUMEHT C TIOMOIIBbIO0 eCTeCTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA XUMUMY;
MPOBOJUTH pacyeThbl M0 XUMUUeCKUM (opMy/iaM U ypaBHEHUSIM peakLyi, MPOTeKalLUuX C y4acTHeM HeMeTaloB U UX
coeIMHeHUH.

MexnpegMeTHbIe pe3y/IbTaThl 00yueHus

Yuaruiics gomKkeH ymems:

OpraHU30BBIBaTh YueOHOe B3aUMO/IeHiCTBIE B TPyTIIIe (PaciipeessiTh POJIH, I0TOBAPUBATECS APYT C APYTOM U T. 11.);
npeJBUAeTh (MPOrHO3KMPOBaTh) MOC/eJCTBUS KOJIIEKTUBHBIX PellleHuH;

TOHUMATh MIPUYMHBI CBOET0 HeyCIiexa ¥ HaXOAUTh CIIOCOOBI BBIXOZA M3 9TOM CUTYALIUH;

B [TUAJIOTe C YUUTEJIEM YUUTLCS BhIpabaThiBaTh KPUTEPUN OLIEHKU U OTIPE/IeJISITh CTeTeHb YCIEIIHOCTH BBITIOIHEHUsST CBOeH
paboThl ¥ pabOThI BCEX, UCXOAS U3 UMEIOLIMXCS KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BAaThCSl MU B
XOZle OLIeHKH U CaMOOL|eHKHY;

OTCTaWBaTh CBOIO TOUKY 3peHMsl, apryMeHTHDYs ee;

TIOATBEPIK/IaTb apTyMEeHTHI (haKTamu;

KPUTUUHO OTHOCUTBLCS K CBOEMY MHEHHUIO;

CJTYIIATh PYTUX, MbITAaThCS IPUHUMATH JIPYTYIO TOUKY 3PEHHs], ObITh TOTOBBIM U3MEHHUThH CBOO TOUKY 3DEHHUS;

COCTaB/STh pedepar 1o orpeseneHHON GopMe;

OCYILeCTB/ATh KOCBEHHOE pasfieuTe/ibHoe [J0Ka3aTebCTBO.

Peanu3anys HaMOHA/IBHBIX, PETHOHATBHBIX U ITHOKY/IBTYPHBIX 0CO0EHHOCTEH.

Ha peanmu3ariiio HalJMOHA/IbHBIX, PETMOHAIBHBIX U 3THOKY/ILTYPHBIX 0coOeHHOCTeH BhienseTcs 10% yueOGHOTO BpeMeHH,
KOTOpOe MOXXeT OBITh MCTI0/Ib30BaHO Kak B BUIe OT/ENbHBIX YPOKOB, TaK U JU(P(Y3HO BKIIOUEHO B YPOKHU COOTBETCTBYIOIINX
TeM. B JaHHOM Kypce 3arylaHMpOBaH BTOPOI BapuaHT peajau3aliuy IIporpamMmsl. Matepuali, yUUThIBalOLUKM HallOHAJIbHbIE,
pervioHasbHbIE ¥ ATHOKY/IBTYPHBIe 0cobeHHOCTH UesnsibuHCKoM obarcty u T. Muacca BK/IroUaeTcst o 5-10 MUHYT B YPOKH
Pa3IMYHBIX TeM B BH/le COOOLeHUs yunuTeIs, yuaiuxcs (pedeparsl, Mpe3eHTaL|H), MPOCMOTPa COOTBETCTBYIOIUX BUZEO0
CHO’KETOB

XapaKTepHCTPlKa KOHTPOJIbHO-U3MEPHUTE/IbHbIX MAdTE€PHUA/IOB



IToCKO/IBKY UTOTOM H3yUeHHs] XMUMHUU 3a KypC OCHOBHOM Cpe/jHeli IIKOJbI SIB/ISIETCS TOTOBHOCTS K ciaue I'MA, To B KauecTse
KOHTPOJIbHO-U3MepHUTeIbHBIX MaTepHaJIOB 3alyIaHUPOBAHbI K UCITO/TH30BAHUIO BOTIPOCHI U3 IEMOBEPCH 1 OUIETOB TPOIIUTBIX
JIeT ¢ caiiTa sdamgia.ru COOTBETCTBYIOLIME U3yUYaeMbIM TeMaM yueOHHKa.

TpeboBaHMs K YPOBHIO TOJTOTOBKY OOYYAIOIMXCS MO0 XUMHM — YCTaHOBJ/IEHHBIE CTAaHJApPTOM DPe3y/bTaThl OCBOEHHUS
BBIMTYCKHUKaMU 00si3aTe/IbHOr0 MUHMMYMa ()eiepanbHOT0 KOMIIOHEHTa rOCyAapCTBEHHOrO CTaHzAapTa obiero obpa3oBaHus
M0 XWMUH, HeoOXOAUMbIe AJIS TIOMyYeHUs] TOCYJAapCTBEHHOTO JOKYMEHTa O JOCTUTHYTOM YPOBHe oO0Iero o6pa3oBaHUS.
TpeboBanust pa3paboTaHbl B COOTBETCTBUM C 0O0s3aTe/IbHBIM MUHHMYMOM, [IPEeMCTBEHHBI 10 CTYIeHsSM 001ero
obpa3oBanust u yueOHBIM TpegMeTaM. TpeOoBaHUs 3a/Iaf0TCS B [ieSITeLHOCTHON opMe W OTIpeesisitoT, UTO B pe3y/ibTare
M3y4YeHUs] XMMUH yJallecs JO/DKHBI 3HaTh, YMETh, HUCIO/Ib30BaTh B TIPAKTUUYECKON [eSITeTbHOCTH U TTOBCEAHEBHOMN KU3HHU.
TpeboBaHUs C/Ty>KaT OCHOBOM Z1/1sl pa3pab0TKU KOHTPOJIbHO-U3MEPUTE/IbHBIX MAaTePUAJIOB 10 XUMUH, KOTOPbIE UCIIO/b3YIOTCS
TIPY TOCY/IaPCTBEHHOMN aTTeCTallid BHIMYCKHUKOB 00pa30BaTe/IbHBIX YUPEXIEHUH, peasr3yoliX MpOrpaMMbl OCHOBHOTO
ob11jero u cpezHero (M0JHOT0) 061ero 0bpa3oBaHysl.

Temamuueckuii KOHMPO/Ib OCYITIECTBIISIETCS TI0 3aBepIIeHNH KPYITHOTo 6/10Ka (TeMbl) B opMe KOHTPOJIBHOM paboThl
WY TeCTUPOBAHUA.

Hmozoebili KOHMPOb OCYITIECTBIISIETCS TI0 3aBepIIeHNH yueOHOro Matepuana B opme, onpezesiseMoii TTonokeHneM
00pa3oBaTeIbHOTO YUpesK/IeHHs - KOHTPOIBbHOM PaboTHI.

OpzaHu3zayus u KOHMPO/b 3a 8ceMU UOAMU NUCbMEeHHbIX padom OCyIIeCTB/SIeTCS HA OCHOBE eIUHBIX TpeboBaHui
K YCTHOM Y TMCbMEHHOW peun yualiyxcsl.

OCHOBHBIMM BH/JJAMH KJIaCCHBIX M JIOMAlllHMX IMUCbMEHHBIX PabOoT ydJaluxcs SBASIOTCS oOydaromjue paboTel, K
KOTOPBIM OTHOCSITCS:

®  TIaHBI U KOHCIIEKTHI JIEKLIUHN YUUTEJIS;

®  33/aUU U YIIPAXKHEHUS 10 XUMMUHY;

®  pedeparTsl TI0 XUMUWY;

®  OTBeThI Ha BOMPOCHI 110 XUMUHY;

®  OTYETHI 10 BBITIOJHEHHIO J1aAD0PATOPHBIX OMBITOB U TIPAKTUUECKUX PAabOT [0 XUMUY;

®  OTYeTHI [0 UHAUBU/YaTbHBIM WU TPYIITIOBLIM 33/JaHKSIM 110 UTOT'aM 3KCKYPCUI 10 XUMUWY;

®  [OMalllHVe TBOpUYeCKHe paboThl, KOTOPbIE JAIOTCS [0 YCMOTPEHHUIO YUHTE/IS OT/Ae/IbHBIM YYall{uMCS;

®  (COCTaB/ieHHe aHAJMTHUECKUX W 0000Imaromux Tabui], cxem, KiacTepoB U T.J. (6e3 KOMMPOBAHMUSI TOTOBBIX
TabsvL ¥ cXeM yueOHUKOB).

[nisi BBITIOJIHEHUS BCEX BU/OB 00yd4aroliuxX paboT yualuecs JO/DKHbI UMETh CJIe[yIOllee KOJIUUeCTBO TeTpajiel To
XVMMUU — IO 3 TeTpaju:

1 Terpagp - pabouasi TeTpa/ib, T/ BHIMOIHSIKOTCS MUCEMeHHbIe pabOThI Ha YPOKe, BeJeTCsI KOHCITEKT.

2 TeTpaAb — [Jis J1abOPaTOPHBIX OMBITOB M MPAKTUUECKUX paboT, rie OGhOPMIISIIOTCS OTUEThI M0 BBIMOIHEHUIO

TIPAKTHUECKUX DPA0OT, OLIEHKU BBLICTAB/IAIOTCS KaXKAOMY YUeHHKY. [Ipy OLIEHMBAaHWM OTYeTa [0 BBITIOHEHUIO

MpaKTUYeCKoM paboThl 0c000e BHUMAHUE Y/e/sIeTCsl KaUeCTBY U MOJIHOTE CAMOCTOSTE/IbHBIX BBIBO/IOB YUEHHKA.

3 TeTpa/ib — TETPaZb Ha IeyaTHOM OCHOBe ¢ HabOPOM 3a/jaHHH /IS CAMOCTOSITE/TEHOTO BBITIOJTHEHMSI.

B TeueHue yueOHOro rojja TeTpaju AJisi MPAKTHUECKUX PaOOT ¥ KOHTPOJIS 3HAHUH XPAHSATCS B ILIKOJIE.

17151 BEITIO/THEHYST KOHTPOJILHBIX PabOT M0 XMMUH BLIZIENISIETCS CTIeLidaibHast TeTPa/ib, Te BBIMOTHSAIOTCS KOHTPOJBHEIE
paboThI ¥ TECTOBBIE 3a/IaHMUSI.

LlenecoobpasHo, uToObI yualiyecst 8 Kiacca nepBbie J1JabopaTOPHBIE OMbIThI OMUCHIBAIM TI0[], JUKTOBKY YUHTEss, a B
JATbHEHUIIIEM UM MOYKHO TIPEJOCTAaBUTh CAMOCTOSATETEHOCTD.

B cBsi3u ¢ TeM, uTo 1abOpPATOPHBIE OMBITHI YYaIl[HeCs BLIMO/HSOT (PPOHTATLHO U CYIIHOCTh OIBITOB BBISCHSETCS Ha
YPOKe, OLIEHKH 3a WX OMWCAHWe BBICTAB/IATh BCEM yual[umcs He ciefnyeT. OLEeHKY YUeHHUKY MOXKHO BBICTaBUTH TIPH €rO0
aKTUBHOM YuacTUM B OOCY)X/eHWM Marepuasna, ObICTPOM BBIMOJHEHWM OIBITOB, TMPAaBWIBHOM MX aHanuse. Ilostomy
J1abOpaTOPHBIE OMBITHI M0 XUMUH OLIEHUBAKOTCS BEIOOPOYHO.

OcHoOBHas 3ajjaua MPAaKTHUECKUX paboT M0 XUMUH, MPOBOAMMBIX B KOHIIE M3YyUeHUs TeM, - 3aKpervieHue 3HaHUH U
MPaKTUUECKUX YMeHWi yuaiuxcs. IIpakThueckue paboOThl C WCMO/b30BAHUEM WHCTPYKLUH YUYEHUKU BBIMOTHSEOT
WHIUBUAYaTbHO. B 3TOM C/lyyae KakAblli yueHUK OyzeT mpuobpeTaTtb HeoOXofuMble TIpaKTHUYecKre yMeHUs. TObKO B
HEKOTOpBIX paboTax, e WCHOMb3YHTCS MPUOOpBI, a TaKKe MHOTO Omepainyii BO3MOXKHO BBITIONHEHHE PaboThbl JByMs
yueHrKaMu. OTUeT 10 BBITIOTHEHUIO TIPAKTUUIeCKOW paboThl 0hopMIISIeTCs KasKABIM YUeHUKOM WHAUBUAYaTbHO.



	применение веществ — знания и опыт практической деятельности с веществами, которые наиболее часто употребляются в повседневной жизни, широко используются в промышленности, сельском хозяйстве, на транспорте; · язык химии — система важнейших понятий химии и терминов, в которых они описываются, номенклатура неорганических веществ, т. е. их названия (в том числе и тривиальные), химические формулы и уравнения, а также правила перевода информации с естественного языка на язык химии и обратно.
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