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1.MMOACHUTEJIBHAASA 3AIIMCKA

1.1 L]enu u 3a0auu Kypca

PaGowas mporpamma cocTaBlieHa B COOTBETCTBMHM C TpeOoBanusmMu DenepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHJApTa OCHOBHOTO OOIIEro 0Opa3oBaHMsI BTOPOTO
nokoJsieHus1, [I[puMepHOit MporpaMMbl OCHOBHOTO O0IIIEro 00pa30BaHUs M0 XUMHUHU U aBTOPCKOM
[Iporpammsl Kypca xumum s 8-9 kimaccoB 001eo0pa3oBaTeIbHBIX YUpEeKIeHUN(0a30BbIH
ypoBens) O.C. T'abpuensna (2016romga). Hactosimmas mporpamma y4uThIBa€T PEKOMEHIALUH
[IpuMepHOi mporpaMMsbl 110 XMMHUH 11 OCHOBHOM IIKOJIBIL.

Pabouas mporpaMma Mo XMMMH: KOHKPETHU3HUPYET MOJIoKeHH DyHIaMEHTAbHOTO s1pa
comepkaHusg OOy4YeHHS XHMHH C YY€TOM MEXIPEAMETHBIX CBs3€il y4eOHBIX MpPEIMETOB
€CTECTBEHHO-HAY4YHOI'0  IIMKJIA; OMNpeAeNsieT  IOCIEI0OBaTeNbHOCTh  M3YYEHHUS  €IUHMII
coJiep’kaHus 00ydeHUs: XUMHUHU U pOpMHUPOBaHUS (pa3BUTHSI) OOLIMX YUEOHBIX U CHEU(PUIECKUX
MPEIMETHBIX YMEHUI; Ta€T OPUSHTHPOBOYHOE pacipe/esieHre y91eOHOTO BpEMEHH 110 pa3JieaM
U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEe.

CopepxaHue mporpaMmbl HalpaBiIeHO HAa OCBOCHHE 3HAHUM M Ha OBJAJCHHUE YMEHHUSIMU
Ha 0a30BOM ypoBHE, YTO cOOTBeTCTBYyeT OOpa3zoBaTenbHON mporpamme IkoJibl. OHa BKITIOYAET
BCE TEMBI, MIPEAYCMOTPEHHBIE (hefiepaibHbBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHbIM CTAaHIAPTOM
OCHOBHOTO 00111€T0 00pa30BaHus 10 XUMHUH U aBTOPCKOI MporpaMMoit y4eOHOTo Kypca.
[Iporpamma kypca «XuMHUN» TOCTPOCHA HA OCHOBE CIIMPAIBHON MOJEINH, IIPEeIyCMaTpUBAaOLIEH
IIOCTENICHHOE DAa3BUTHE M YIIIyOJIE€HHE TEOPEeTHUYECKHX MPEJICTaBICHUN MpH JIMHEHHOM
03HAaKOMJIEHHUH C SMIIMPUYECKUM MATEPHAIOM
B mpenmerax ecTeCTBEHHO-MATEMAaTHYECKOrO IMKJIA BEAYILYIO POJIb MTPAcT NO3HABATEJIbHAsS
JEeATeNbHOCTh U COOTBETCTBYIOIIME €il MO3HaBaTeIbHbIC yueOHble NeicTBUA. B cBs3u ¢ aTUM
OCHOBHBIMH LIeJIAAMH 00y4eHHs XMMHH B OCHOBHOM IIKOJIE ABJISIOTCS:
1) dbopmupoBaHue y 00y4aronuxcsi yMEHHs BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHus,
3HAYUMOCTb XMMHYECKOTO 3HAHUS AJI KaXXI0r0 YeJI0BEKa HE3aBUCUMO OT €ro
po(hecCUOHAIBHON AEATEIbHOCTH; YMEHHUS Pa3IndaTh (aKThl U OLIEHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUAETH UX CBSI3b C KPUTEPUSAMH OLIEHOK U CBA3b KPUTEPUEB C
OIpe/IelIEeHHON CUCTEMON LIEHHOCTEH, OPMYIUpOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO
MIO3ULUIO;
2) hopmupoBaHue y 00ydaromuxcs HEJIOCTHOTO NMPEICTABICHHUS O MUPE U POJIM XUMHUH B
CO3/IaHUH COBPEMEHHOM €CTEeCTBEHHO-HAYYHOI KapTHHBI MUpa; YMEHUS OOBSICHATh OOBEKTHI U
IIPOLIECCHI OKPYKAIOIIEH NEHCTBUTEIIBHOCTH — IIPUPOAHOM, COUUAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpelibl, UCIOJb3Ys Ul 3TOI0  XUMUYECKHE 3HAHMS;
3) npuoOpereHure 00yJaromUMUCs OIbITa pa3HOOOPa3HOM AEATEIILHOCTH, TO3HAHUS U
CaMOIIO3HAHUS; KITFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN ), UMEIOIIUX YHUBEPCATbHOE
3Ha4YeHHUe IS pa3IMYHbIX BUJIOB JEATEIbHOCTHU: PelIeHus Mpo0ieM, MPUHITHS PELIeH Hid,
MOMCKa, aHaJIM3a U 00pabOTKU HHPOPMALIMU, KOMMYHUKAaTUBHBIX HaBbIKOB, HABBIKOB
U3MEpEHUH, COTpYAHUYECTBA, 0€30MaCHOTO 0OpAaIlleHHsI C BEIIeCTBAMH B TOBCEJHEBHOM KU3HHU.
3agayamu u3ydyeHus y4eOHOro npeamera « XUMHus» B 9 Kiacce sBISIOTCS:
ydeOHbIe: (hopMUpOBaHHE CHCTEMBI XUMHUYECKUX 3HAHUU Kak KOMIIOHEHTA
€CTECTBEHHOHAYyYHOW KapTUHBI MUDA;



pa3BHUBAaIOIIUE: PA3BUTHE JIMYHOCTH OOYYAIONIMXCS, WX HMHTEJUICKTYAIbHOEC W HPABCTBCHHOE
COBEPIIICHCTBOBaHNE, (POPMUPOBAHUE Y HHUX T'YMAHHCTUYECKUX OTHOIICHHHA W 3KOJOTUYCCKH
11e71eco00pa3HOTO MOBECHUS B OBITY U B TPYIOBOU JIEATEIBHOCTH;

BOCHUTATEIbHbIE: JOPMUPOBAHUE YMEHHI Oe30macHOro oOpamieHus C  BEIIeCTBaMH,
MCIIOJIb3YEeMBIMH B TIOBCETHEBHOM KM3HU; BEIPA0OOTKA MOHMMAHUS OOIICCTBEHHON MOTPEOHOCTH
B Pa3BUTHH XUMUH, a Takke (HOPMUPOBAHHE OTHOIICHHS K XMMHH KaK K BO3MOXHOW 0011acTh
OyaylIel MpakTUYECKOU NeATEITBHOCTH.

1.2. Peanusayus npocpammoel «Xumusa» na 6aze « Touxu pocmay.

Ha 6a3e nentpa «Touka pocra» obecneunBaeTcs peanusaiusi oOpa3oBaTebHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKOW HAINPAaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU
¢ TpeOOBaHUSIMH 3aKOHOJATENIbCTBA B cdepe oOpa3oBanus U ¢ yu€tom pekomeHmaruii dene-
paLHOTO OTIepaTopa yIeOHOTO MPeaMETa « XUMHUSD».

OO0pazoBarenbHas MpOrpaMMa IO3BOJIIET WHTETPUPOBATH pealln3yeMble MOJXOMbI, CTPYK-
TYpy M CoJiep>KaHH€ NPH OpraHu3allMK 00ydeHHst XuMHuM B 8—9 kiaccax, BBICTPOEHHOM Ha 0a3e
J000T0 U3 TOCTYMHBIX YueOHO-MeToauueckux Komiiekco (YMK).

Hcnons3oBanne obopymoBanusi «Todka pocra» mpu peanmsanuu ganHor OIl mosBosser
CO37aTh YCIOBUS:

A paCIIUpEHUA COACPKaHNA KOJIBHOTO XUMHUYCCKOTO O6paSOBaHI/I$I;

JUIS TIOBBILLIEHUS TIO3HABATENIbHOM aKTUBHOCTU 00YYaIONINXCS B €CTECTBEHHO-HAyYHOU 0051acTH;
JUTSI pa3BUTHS TUIHOCTH PEOEHKA B Mpoiiecce 00ydeHNs XUMHUHU, €r0 CIIOCOOHOCTEH,
(dbopMHUpOBaHUS U YIOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

Ui paboThI ¢ OJTapEHHBIMH IIKOJbHUKAMU, OPraHU3auU UX PA3BUTHUS B PA3IMYHBIX 00J1aCTAX
00pa3zoBaTebHON, TBOPUECKOU JIEATEITHHOCTH.

CoBpeMeHHbIE 3KCTIEPUMEHTANIbHBIE UCCIIEIOBAHMS M0 XUMHUH YK€ TPYAHO MPEICTaBUTH 0e3
WCII0JIb30BAHUS HE TOJBKO AaHAJOTOBBIX, HO M IUGPOBBIX U3MEPUTENbHBIX NMpuOopoB.B dene-
pansHOM ['ocymapctBenHoM O6pazoBarenbHoM Cranmapre (PI'OC) mpomnmcaHo, 9YTO OAHUM U3
YHHUBEpPCAJIbHBIX Y4YEOHBIX NEHCTBUI, MpPUOOpPETaeMbIX Y4YaIllUMHCS, IOJDKHO CTaTh yMEHHUE
«TIPOBE/ICHUS OIBITOB, MPOCTBIX IKCHEPUMEHTATbHBIX HCCIECIOBAaHUM, MPSIMBIX U KOCBEHHBIX
M3MEpEHUN C UCTIOJIb30BAaHUEM aHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEILHBIX TIPUOOPOBY.

Y4eOHbIi SKCIEPUMEHT MO XUMHH, MPOBOJMMBIMN Ha TpPaAUIIMOHHOM OOOpynOBaHUU, Oe3
pUMeHEeHHsI HU(POBBIX J1a0OPATOPHil, HE MOKET MO3BOJIUTH B MOJIHOM Mepe PelInTh BCE 3aa4u
B COBPEMEHHOM 1IKO0JIe.DTO CBA3aHO C PAJOM MPUYUKH:

TPaJAULIMOHHOE MIKOJIFHOE 000PYAOBaHNE U3-32 OTPAHUYCHUS TEXHUYECKUX BO3MOXKHOCTEH HE
MO3BOJISIET TPOBOJAUTH MHOTHE KOJTMUECTBEHHBIC UCCIIEOBAHNUS;

JUTTETHHOCTh MIPOBEACHUSI XUMUYECKHUX HCCIEAOBAHNI HE BCET/Ia COTIACyeTCs C ATU-
TEIBHOCTHIO YUEOHBIX 3aHITHIA,

BO3MOYHOCTh IPOBEJCHHSI MHOTHUX HCCIIEI0BAHUN OTPAaHUUMBACTCS TPEOOBAHUSIMU TEXHUKU
0€30MMacHOCTH U Jp.

]_II/I(I)pOBaH J'Ia60paTOpI/I$I MOJIHOCTBIO MCHACT MCTOAUKY U COACPIKAHHNC 3KCHCpHMCHT8.J'IBHOI>i
ACATCIIBHOCTH MW PCHIACT BbIMICIICPCUNCIICHHBIC HpO6J’IeMLI.]_HI/IpOKI/II71 CIICKTp JAaTYHUKOB
MO3BOJIACT YUallIUMCA 3HAKOMUTLHCA C MapaMEeTpaMUu XUMHUYCCKOI'O 3KCIICPUMEHTA HC TOJIBKO Ha
Ka4€CTBCHHOM, HO WM Ha KOJIMYCCTBCHHOM ypOBHC.I_II/I(prBaH J'Ia60paT0pI/I}I MO3BOJIICT BCCTHU
JIIUTEIbHBIN OKCHICPUMCHT AK€ B OTCYTCTBHC SKCIICPUMCHTATOPA, a4 4aCTOTA HUX I/ISMepeHI/Iﬁ
HCTIOABJIACTHA YCJIIOBCUCCKOMY BOCIIPHUATHUIO.



B nporecce popMupoBaHus SKCIIEPUMEHTANIBHBIX YMEHUH YUEHHK 00ydaeTcs MpeACTaBIIsATh
uHpopMaInno 00 UCCIETOBAaHUU B YETHIPEX BUIAX:
B BepOaIbHOM: OTIMCHIBATh IKCIIEPUMEHT, CO3/[aBaTh CIOBECHYIO MOJEIh SKCIIEPUMEHTA,
(bUKCUpPOBAaTH BHUMAHKE HA M3MEPSIEMBIX BETMUMHAX, TEPMUHOJIOTHH;
B TaOJMYHOM: 3aIMOJTHATH TAOJIHIIbI TAHHBIX, JIEKAIINX B OCHOBE TIOCTPOCHUS TpaduKOB (TIpH
9TOM Y YYalIUXCsl BO3HUKAET NEPBUYHOE MPEICTABICHUE O MAcIITabax BEJIHYUH);

rpadU4ecKoM: CTPOUTH I'paKu 1O TAOIWIHBIM JJAHHBIM, YTO TAaET BO3MOKHOCTB TIepexo1a K
BBIIBUKCHUIO TUIIOTE3 O xapaKTepe 3aBUCHUMOCTHU MC)K)Iy BCIIMUYNHAMU (HpI/I 9TOM y‘II/ITeJ'II)
IIOKa3bIBACT HpCI/IMyHIeCTBO B BH3yan1/13au1/m 3aBI/ICI/IMOCTeI\/’I Me>1<z[y BEJIMYHMHaAMH, HArJIAAHOCTH
nu MHOFOMCpHOCTI)); B BUJIC MAaTCMATHUYCCKHUX ypaBHCHI/II\/JII OaBaThb MAaTCMAaTHUYCCKOC OIMMCAHNEC
B3aHMOCBS3H BEIMYNH, MAaTEMAaTHYECKOE 0000IICHHE.

1.3. Hopmamuenvle 0oKymenmul 015 pearu3ayui npocpammbi.

Pabouas npoepamma no xumuu ona MEOY COLL Ne 4 cocmasnena na ocHoge ciedyoujux
HOPMAMUBHLIX OOKYMEHMO8

1. ®enepanpubiif 3ak0H oT 29.12.2012 Ne 273-®3 (pen.ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit deneparum» (¢ u3m.u gom., BCTym.B cuity ¢ 01.09.2020).— URL:

http://www.consultant.ru/document/cons_doc_LAW_140174

(mara o6pamenus: 28.09.2020)

2. Tlacmopt HammoHambHOTO TIpoekTa «OOpa3oBanue» (yTB.mpesuauymom CoBera mpH
[Ipesunente PO mo crparernuyeckomMy pa3BUTHUIO M HAIMOHAJIBHBIM IMPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16).— URL:
https://login.consultant.ru link ?reqg=doc&base=L AW&n=319308&demo=1 (xara obparieHus;:
10.03.2021)

3.T'ocynapcrtBennasi mporpamma Poccuiickori ®enepanuu «Pa3zputue oOpazoBaHus» (yT-

BepkaeHa moctaHoBieHueM [IpaBurensctBa PO ot 26.12.2017 Ne 1642 (pem.otr 22.02.2021)
«O0 yTBEepXKIEHUU TOCYIapCTBEHHOW mporpamMmbl Poccuiickoit ®denepanun «Pa3zputre obpa-
3oBaHus».— URL:

http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938
7d7364e34126187ec138f

(mara o6pamenus: 10.03.2021)

4. ITpodeccuonanehsiii crangapt «llexaror (megarornyeckas nesTENIbHOCTh B IOMIKOJIBHOM,
HayaJbHOM OOIIEeM, OCHOBHOM o0OIIeM, cpeaHeM oOmieM oOpa3oBaHuH), (BOCIHTATENb,

yuurtens)» (pen.ot 16.06.2019 r.) (Ilpukaz MunucTepcTBa Tpyla U COLMaIbHON 3auuThl PO ot
18 okTs0ps 2013r.Ne 544H, ¢ U3MEHEHUSIMU, BHECEHHBIMU NPHKa30M MMHHUCTEpPCTBA TpyJa U
corzamuTel PO ot 25 mexabps 2014 r.Ne 11151 u ot 5 aBrycra 2016 r.Ne 4221).— URL: //
http:/mpodcrannaprnenarora.pd (aara obpamenus: 10.03.2021)

5. Tlpodeccuonanbubiii cranmapt «llemaror nomonaHuTEenbHOrO O0O0pa3oBaHUs JeTel U
B3pocnbix» (IIpukas Munuctepersa Tpyaa u conuanbHoi 3amuThl PO ot 5 mag 2018 r.Ne 298n
«O6 yrBepkaeHnu npodeccruonanbHoro crangapra «llegaror nomnosHUTETHLHOrO 00pa3oBaHUs
nereii u B3pocisix»).— URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php? ELEMENT _ID=48583




(mata obpamenus: 10.03.2021)

6. @enepanbHbI TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT OCHOBHOTO 0O0IIero 00-
pasoBanus (yTBepkaEH nmpuka3oM MuHucTepcTBa 0Opa3zoBanus U Hayku Poccuiickoit dexnepa-
un ot 17 nexadpst 2010 r.Ne 1897) (pen.21.12.2020).— URL: https://fgos.ru

(marta obpamenus: 10.03.2021)

7. ®enepanbHbIl TOCYAApCTBEHHBINM 00pa3oBaTeNbHBIA CTaHIAPT CpeaHero obiiero obpa-
30BaHUs (YTBEpXAEH npukazoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @exeparuu
ot 17 mast 2012 r.Ne 413) (pen.11.12.2020).— URL: https://fgos.ru

(mara oopamenus: 10.03.2021)

8. MeTtoanueckue peKOMEHIaluu M0 CO3AaHUI0 U (DYHKIIMOHUPOBAHUIO JETCKUX TEXHOIApP-
koB «KBaHTOopuym» Ha 0a3e 00mIe00pa3oBaTEIbHBIX OpraHu3aluil (YTBEPKIEHBI pacropsiKe-
HueM MunucTepcTBa mpocserienus: Poccuiickoit @enepanuu ot 12 suBaps 2021 r.Ne P-4)—
URL: http://www.consultant.ru/document/cons_doc_LAW_374695

(mara o6pamenus: 10.03.2021)

9. Meroanueckue peKOMEHIAlUU M0 CO3/IaHUI0 U (YHKIIMOHUPOBAHUIO LIEHTPOB LIU(PPOBOTO

oOpazoBanus «IT-ky06» (yTBepkleHBl pacnopsbkeHneM MuHHcTepcTBa IpocBemeHus Poc-
cuiickoit ®enmeparmu ot 12 suBaps 2021 r.Ne P-5).— URL: http://www.consultant.ru/
document/cons_doc_LAW_374572

(mara oopamenwus: 10.03.2021)

10. Meronuyeckue peKOMEHAANH IO CO3JaHUI0 M (HYHKIIMOHUPOBAHUIO B 00IIe00pa3oBa-

TEJIbHBIX OPraHU3alUsAX, PACIOJIOKEHHBIX B CEIbCKONM MECTHOCTH M MajblX TOpojax, LIEHTPOB
00pa3oBaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUECKOW HarpaBiieHHOcTel («Touka poctay)
(yTBepKIeHBI pacnopspkeHrneM MuHucTepcTBa mpocsenieHus Poccuiickoit denepanun ot 12
stuBapst 2021 r.Ne P-6).— URL.: http://www.consultant.ru/document/cons_doc_ LAW_374694/
(mara o6pamenus: 10.03.2021)

A mak snce :

[J 3akona «O06 ob6pa3zoBanun B Poccuiickoit deneparuny ;

[] dyHaaMeHTalbHOTO SApa coJiep>KaHus 001ero 0opa3oBaHus ;

[ denepanbHOrO roCyJapcTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3o-
BAaHUS;

) TpeGoBaHuit K pe3ynbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO
oOmiero o0pa3oBaHus, MPEICTaBICHHBIX B (peiepaibHOM rOCyIapcTBEHHOM 00pa3oBaTeIbHOM
cTaHaapTe 0011ero o0pa3oBaHus BTOPOrO MOKOJICHHUS;

) ITpumepHO#t OCHOBHOM 00pa30BaTENIbHOM MPOTpaMMbl 00Pa30BATEILHOTO YUPEKACHUS

[J ITpuMepHOU TporpamMMBbl MO XUMUH ;

) TIporpammbl pa3BUTHS U (POPMHUPOBAHHS YHUBEPCATbHBIX YI4EOHBIX ACHCTBHIA ISl OCHOBHOTO
oO1miero o0pa3oBaHusL.

B ocHOBY nanHo# paboueit mporpammbl oJjioxkeHa aBTopckas mporpamma O.C. I'abpuensina,
A.B. Kynmooii — «IIporpamMmma ocHOBHOTO 00111er0 00pa3oBaHus M0 XUMUH, 8-9 Ki1acch»
(Mockga, [Ipoda, 2016

1.4 Obwas xapaxmepucmuxa yuebHo2o npeomema « Xumusiy

B cooTBeTCTBUU C (I)C,[IepaJIBHBIM ToCyAapCTBCHHBIM O6pa3OBaTeJ'ILHBIM CTaHAApTOM OCHOBHOI'O
O6H_ICFO 06pa3OBaHI/I}I yqamuecss OOJDKHBI OBJIAACTL TAaKMMU T1O3HABATCIIbHBIMHA y‘IC6HBIMI/I
HeﬁCTBHﬂMH, KaK YMCHHC (I)OpMy.HI/IpOBaTL HpO6J’ICMy U TUIIOTE3Yy, CTaBUTb LCJIMW W 3a4avu,



CTPOMWTH IIJIaHbl JOCTHXKECHHUS LEJIe U PELICHUs [TOCTaBICHHBIX 3a7a4, IIPOBOJUTL SKCIIEPUMEHT
U Ha €r0 OCHOBE JI€JIaTh BBIBOJIbI U YMO3AKIIIOUEHHUS, IPEJCTABIATh UX U OTCTaUBAThH

CBOIO TOUKY 3peHus. Kpome 310ro, ydammuecs AOJDKHBI OBJIAJETh NPUEMAMM, CBA3AHHBIMHU C
OIIPENEIICHUEM IIOHATUMI: OrpaHWYMBATh HX, OIMCHIBATH, XAPAaKTEPHU30BaTh U CPABHUBATE.
CnenoBarenbHO, NPU H3YYEHUUM XHMHUHM B OCHOBHOW WIKOJIE YydYallluecs AOJDKHBI OBIJIAJETh
Y4EOHBIMH  JICHCTBHSIMH, TO3BOJSIOIMIMMU MM  JIOCTUYb JIMYHOCTHBIX, TIPEJAMETHBIX U
MeTanpeIMEeTHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB.

[Ipennaraemas mporpamMma 1o XMMHUU PacKpblBaeT BKJIAJ y4eOHOTO IpeaMmeTa B JOCTH)KEHHE
1[elel OCHOBHOTO OOLIero oOpa3oBaHUS U OIpENeNseT BaKHEHIue cojiep:KaTeibHble JIMHUU

npeaMeTa:
- BEelIIECTBO — 3HAHUS O COCTaBE W CTPOCHUU BEUIECTB, UX BAXKHEUIIUX (PUINICCKUX H
XHUMHYECKUX CBOMCTBAX, OHOJIOTHYECKOM JICHCTBH,

XHMHUYeCKasi peaklus — 3HaHUS 00 YCIOBUSIX, B KOTOPBIX MPOSIBISIOTCS XUMUYECKHE
CBOMCTBA BEILIECTB, crocobax YIIPaBJICHUS XUMHUYECKUMH IIPOLIECCAMUY;
- IPUMeHEeHUEe BelleCTB — 3HAHUS U ONBIT MPAKTHUYECKOW MACSITEIPHOCTA C BEIIECTBAMU,
KOTOpbIE HauOoJiee 4acTo YMOTPEOIAIOTCS B TOBCEIHEBHOM KU3HH, ITUPOKO HCIOJIB3YIOTCS B
MIPOMBIIIJIEHHOCTH, CEIIbCKOM XO3SIUCTBE, Ha TPaHCHOPTE;
- I3bIK XHMHMH — CHCTEMa BAXHEHIIMX TOHSATHH XUMHH W TEPMUHOB, B KOTOPBIX OHHU

OTHCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM YHCIE U
TpUBUAIbHBIE), XUMHUECKHEe (JOPMYIIbI U YpaBHEHHS, a TaK)Ke ITpaBuiia IepeBoia UHPOpMaILUH C
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUHU U 00paTHO.

[Ipemmaraemast pabovast mporpaMma COCTaBJICHA B COOTBETCTBHH C aBTOPCKOM MPOTpaMMOit
O.C.T'abpuensina u peanusyercs ¢ ucnoiab3oBanuem ydeonnka O.C.I'abpuensna «Xumus. 9
kiacey. [Iporpamma Kypca mocTpoeHa 1o KOHIIEHTPUIECKOH KOHIIETIINH.

Oco0EeHHOCTh MPOTPAMMBI COCTOUT B TOM, YTOOBI COXPaHUTh MIPUCYIITUN PYCCKOU CpeHeit
IIKOJI€ BHICOKHM TEOPETUUECKHI YPOBEHD U clieiaTh 00y4eHHe MaKCUMaIbHO Pa3BUBaIOLIUM.
DTO IOCTUTAETCS MyTEM BBIYUCIICHUS] YKPYTHEHHON TUAAKTUYECKON €IMHUIIBI, B POJIU KOTOPOM
BBICTYIIAET OCHOBOIIOJIATAIOIIEE MOHATUE «XUMUYECKUHN JIEMEHT U (JOPMBI €ro CYIIECTBOBAHUS
(cBOOOIHBIE aTOMBI, IPOCTHIE U CIOKHBIE BEIIECTBA)», CICAOBAHUE CTPOTOM JIOTHKE MPUHIUIA
pa3BHUBAIOIIET0 00Y4YEHHUS, MTOJI0O)KEHHOTO B OCHOBY KOHCTPYHPOBAHUS IPOTPaMMBbl, U
0cBOOOKIeHHE €€ OT N30BITKAa KOHKPETHOTO MaTepHara.

Kypc 9 xnacca HaunHaeTcss BBeJEHHEM, B KOTOPOM 0000IIa0TCsl OCHOBHBIE BOIIPOCHI Kypca
XUMHH § KJacca U Ja€Tcs MOHATHE O MEePEXOAHBIX AJIEMEHTaX U aM(OTEPHOCTH.

Jlasiee paccMaTpHUBarOTCs OOLIME CBOHCTBA KJIACCOB XMMHUUYECKUX 3JIEMEHTOB - METAIIOB U
HEMEeTaJUIOB. 3aTeM B 0000LICHHOM IIIaHe pa30uparoTcs CBOWCTBA OTACIBHBIX, HAOOIee SPKUX
HpE/ICTaBUTEINICH KAKIOro Kiacca, MPYI XHMUYECKHX JIEMEHTOB: CBOMCTBA LICTOYHBIX U
IIEJIOYHO — 3eMEJIbHBIX METAJLIOB M rajoreHoB. Jlanee, B I1aHe BOCX0XK/ICHHS OT a0CTPAKTHOTO
K KOHKPETHOMY, PaCCMaTPUBAIOTCSl M CBOHCTBA OTIENBHBIX, BAYKHBIX B HAPOAHOXO3IHCTBEHHOM
OTHOIIEHUH BEIECTB, 00Pa30BaHHBIX KOHKPETHBIMH XUMHUECKHMU dIeMeHTaMHu. [Ipu n3ydeHun
MaTepuana XUMHHU KITacCOB, IPYII U OTACTBHBIX XHMUYECKHX JIEMEHTOB MTOBTOPSIOTCS,
000011ar0TCSl ¥ Pa3BUBAIOTCS TIOJYYSHHBIE B 8 KiTacce OCHOBHBIE IMOHATHS, 3aKOHBI U TEOPHU
6a30BOro Kypca.

B conepxannu kypca 9 kiiacca BHauane 0000IEHHO PACKPBITHI CBEJIEHUS O CBOMCTBAX
KJIACCOB BEIIECTB — METAJUIOB M HEMETAJIOB, a 3aTeM MOAPOOHO OCBEIICHBI CBOMCTBA MIETOYHBIX
Y IEJI0YHO3EMEbHBIX METAIIOB. Hapsiay ¢ 3TUM B Kypce pacKpbIBatOTCSl TAK)KE U CBOMCTBA
OT/IENIbHBIX BAXKHBIX B HAPOJHOXO3SIICTBEHHOM OTHOLIEHUHU BELIECTB. 3aKaHYUBAETCS KypC
3HAKOMCTBOM C OPTaHUYECKUMH COETUHEHUSIMH.



OBIIASA XAPAKTEPUCTUKA ITPEJIMETA

e Xummusl, KaKk 0JIHa U3 OCHOBOTIOJIAraloNuX 001acTel eCTEeCTBO3HAHMS, SIBIISAETCS
HEOTHEMJIEMOH YacCThIO 00pa30BaHMUs IMKOIBHUKOB. [IIKOMBHBIN KypC XUMHUK
BKJIIOYAaeT 00bEM XUMUYECKUX 3HAHUN, HEOOXOAUMBIA 17151 (JOPMHUPOBAHUS B
CO3HAHWU IIKOJILHUKOB XMMHUYECKOW KapTUHBI MUpa. XUMHUYECKOe 00pa3oBaHue
HE0OXO0IMMO TaKKe JJIsl CO3/1aHus y HIKOJIbHUKA OTUYETIMBBIX MPECTABIECHUMN O
POJIM XUMHUHU B PELLICHUU 3KOJOTUUYECKUX, CHIPHEBBIX, SJHEPTETUUYECKHUX,
IIPOJIOBOJILCTBEHHBIX, MEAUIIMHCKUX ITpo0OIieM dyenoBedecTBa. Kpome Toro,
OTIpE/ICIICHHBIN 00beM XUMHUYECKUX 3HAHUI HEOOX0IMM KakK IS IOBCEAHCBHON
KU3HHU, TaK U JUIS IEITEIIbHOCTH BO BCEX 00JIaCTAX HAyKH, HAPOJIHOTO XO35HCTBA,
B TOM UHCJI€ HE CBA3AHHBIX C XUMHUEH HEMOCPEACTBEHHO. M3ydast Xumuto,
yyanirecs y3HalT O MaTepUalbHOM €IMHCTBE BCEX BELIECTB OKPYKAIOLIETO
MHpa, 00yCIIOBJIEHHOCTH CBOWCTB BELIECTB UX COCTAaBOM U CTPOEHHUEM,
MMO3HABAEMOCTH U MPEJACKA3YEMOCTH XUMUYECKHUX sIBJIEHUM. [103TOMY Kask b1
YeJI0BEK, KUBYIINI B MUpE BEIIECTB, JOJKEH UMETh OCHOBBI (DyH/1aMEHTaIbHBIX
3HaHMUM [0 XUMUU (XUMHYECKas CHMBOJIMKA, XUMUUECKHE MOHATHSL, (DaKTBhI,
OCHOBHBIE 3aKOHBI M TEOPHH ), IO3BOJISIOLINE BHIPA0OTATh MPEICTABICHUS O
COCTaB€ BEIECTB, X CTPOCHHUH, IPEBPAILICHUSIX, TPAKTUIECKOM HCIIOJIb30BAHUH,
a TaKke 00 OITaCHOCTH, KOTOPYIO OHU MOTYT IPeICTaBIATh. V3ydeHune cBOUCTB
BEILECTB M UX MPEBpaIlleHU CIOCOOCTBYET Pa3BUTHIO JJOTHYECKOTO MBIIIJICHUS, a
MpakTU4Yeckasi paboTa ¢ BemecTBaMu (J1TabopaToOpHBIEC OTBITHI) — TPYIOTIOOHIO,
aKKypaTHOCTH U coOpaHHOCTH. Ha npumepe Xxumun ydauyecs nojay4daroT
MIPEICTABICHHS O METOIaX MO- 3HAHMSI, XapaKTEPHBIX U €CTECTBEHHBIX HAYK -
9KCIEPUMEHTAIBHOM U TeopeTudeckoM. [loaTomy B paboueit mporpamme 1o
XMMMH HAIUIM OTPaKEHUE OCHOBHBIE COACPKATEIILHBIC JINHUM:

®  BCIIECTBO — 3HAHMS O COCTaBE M CTPOCHUU BELIECTB, UX BAKHEHIINX
(U3NYECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOIMUECKOM AEHCTBUM;

® XHMMUYECKas PeakLus — 3HaHMs 00 YCIOBUSAX, B KOTOPBIX MPOSBISIOTCS
XMMHYECKHE CBOMCTBA BEILIECTB, CLIOCO0AaX YIPABICHHUSI XMMUYECKUMHU
IIpoLEeccaMy;

® IIPUMEHEHHE BEIECTB — 3HAHUS U OIBIT IPAKTUYECKOMN AEATEIbHOCTH C
BEIIIECTBAMH, KOTOPbIE Han00JIee YacTo YHOTPEOIIAIOTCS B IOBCEAHEBHOM )KU3HH,
IIMPOKO MCIIOJIb3YIOTCS B IPOMBIIIJIEHHOCTH, CEJILCKOM XO351CTBE, Ha
TPAHCIIOPTE;

® 3bIK XUMUU — CUCTEMA BAKHEHILINX IMOHATUI XUMUU U TEPMUHOB, B KOTOPBIX
OHM OIIMCHIBAIOTCS, HOMEHKJIATypa HEOPTaHUUYECKUX BEILECTB, T. €. UX Ha3BaHUs
(B TOM umCIie U TPUBHAIIBbHBIC), XUMHUYECKHE (DOPMYIIBI M YPAaBHEHHUS, A TAKKE
npaBuia epeBoia HHPpOPMaIUHU ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XMMUU U
oOpatHo. ITockosbKy OCHOBHBIE COJIepKaTeIbHbIE IMHNH IIKOJIBHOTO Kypca
XMMHH TECHO MEPEIUIETEHBI, B IPOrpaMMe COJIEpKaHUE MPEACTABIECHO HE 10
JMHUAM, a 10 pa3zaenaM: «OCHOBHbIE MOHATHS XUMUH (YPOBEHb aTOMHO-
MOJIEKYJISIPHBIX MpeJICTaBIeHH)», «[leproanyeckuii 3aKoH U epuoandeckas
cuctema xumudeckux anemeHToB . . MenneneeBa. CTpoeHue BelecTBay,
«MHoroob6pa3ue XuMHUECKUX peakuuiy, «MHoroo0Opasue Bemects». Kypc
XMMMH 8 KJlacca U3y4aeTcs B [Ba dTarla.

e [lepBblil 3Tan — XUMUS B CTATHKE, HA KOTOPOM PacCMaTpUBAIOTCS COCTaB U
CTpPOEHHE aToMa U BELIECTBA. Ero OCHOBY COCTABIISIFOT CBEIEHUSI O XUMUYECKOM
aJIeMeHTe U (OpPMax ero CyIecTBOBAHHUS — aTOMax, U30TOIaX, HOHAX, MPOCTBIX



BEIIECTBAX U UX BAKHEHIINX COCTUHEHUAX (OKCUIAX U JPYTrUX OMHAPHBIX

COEIMHEHUSX, KUCI0TaX, OCHOBAHUAX U COJIX), CTPOCHUU BEIIECTBA (TUIIOJIOT MU

XMMMUYECKUX CBSI3€H U BUJAX KPUCTAJUIMUECKUX PEIIETOK).
Bropoii 3Tann — xuMus B ITMHAMUKE, HA KOTOPOM Y4alUeCs 3HAKOMATCS ¢ XUMUYECKUMU
peaknusMu Kak QyHKIHMEH cocTaBa U CTPOCHUS YIaCTBYIOIINX B XUMUYECKUX
MIPEBPALLEHUAX BELECTB U UX Kiaccudukanuu. CBoWCTBAa KUCIOT, OCHOBAaHUH U coJiel
Cpa3y paccMaTpHUBAIOTCS B CBETE TEOPHUU MIEKTPOIUTHYECKON qucconmanuu. Kpome
3TOT0, CBOIMCTBA KUCIIOT U COJIEN XapaKTEPU3YIOTCSI TAK)KE B CBETE OKUCIIUTEIIBHO -
BOCCTaHOBHTEJBHBIX Ipo1eccoB. B kypce 9 kitacca BHavyane 0000maoTes 3HaHUS
yyamuxcs o Kypcey 8 kiacca, anogeo3zom kotoporo siBisercs [lepuoauueckuil 3aKoH U
IIepnoanueckas cucreMa xumudeckux 3neMeHToB /1. 1. Menneneesa. Kpome Toro,
000011aI0TCS CBEACHUS 0 XUMUYECKUX PEAKIUAX U UX KiIacCU(PUKALMU — 3HAHUS 00
YCIIOBHUSX, B KOTOPBIX MPOSBIISAIOTCS XMMHUECKHE CBOICTBA BEIIECTB, U CIIOCOOax
yIpaBiIeHUs] XUMUYECKUMU IIpollecCaMt. 3aTeM paccMaTpHUBarOTCs oOlI1e CBONCTBA
MeETaJJIOB ¥ HeMeTasuioB. [IpuBoAsTCS CBOMCTBA MIEIOYHBIX U LIEIIOYHO3EMETbHBIX
METaJJIOB ¥ FaJIOr€HOB (MPOCTHIX BELIECTB U COEAMHEHUH ), Kak HanboJiee IpKuX
Mpe/ICTaBUTENEeH ITHUX KJIACCOB 3JIEMEHTOB, U UX CPAaBHUTENbHAS XapaKTepucTHKa. B
Kypce MoJpoOHO paccMaTpUBAOTCS COCTAB, CTPOEHUE, CBOMCTBA, MOJIy4YEHUE U
MIPUMEHEHHE OT/IEIbHBIX, BAXKHBIX B X034 CTBEHHOM OTHOIICHUH BELIECTB,
00pa30BaHHBIX JIEMEHTAMH 2—3-TO TTEPHOIOB.

®OPMbI OPTAHU3ALIMN OB6PA30BATE/IbHOIO MPOLIECCA

OcHoBHOM (hOpMOI OpraHr3aIuy y4eOHOTO TIpoIIecca SBJISIETCS YPOK B paMKax KJIACCHO-
YpOYHOU CUCTeMBbI. B KauecTBe JOMOIHUTEIbHBIX (POPM HCIIONIB3YETCSl CUCTEMA
KOHCYJIbTAIlIHOHHOM MOJIEPKKH, TOTIOTHUTEIbHBIX HHIUBUAYAIbHBIX 3aHITHM,
camMocCTOosITeNIbHAsg paboTa yJaluxcs ¢ UCIOIb30BaHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUH, BHEYPOUHAsl IeTEIBHOCTh MO mpeameTy. Oouiue GopMbl OpraHnusainuu 00ydeHus:
WHIUBUAyaJIbHAS, TApHAs, TPYIIOBas, KOJUIEKTUBHAs, (PPOHTANIbHASL, KOTOPbIE PEATU3YIOTCS Ha
ypOKe, B IPOEKTHO-HCCIIEA0BATEIbCKOM paboTe, Ha ceMHHapaX, KOH(EpPEeHIHIX, SKCKYPCHSIX,
MIPH MPOBEICHUH J1a0OPATOPHBIX OIBITOB U MPAKTHYECKUX PAOOT, HAa 3aHATUSIX DJIEKTUBHBIX U
CHEIKYPCOB U T.J. THUIIBI YPOKOB: YPOKH «OTKPBITHS» HOBOTO 3HAHMS; YPOKU OTPaOOTKH YMEHUIA
U pediekcuun; ypoku oOIIeMeTO0JI0THUYeCKON HApaBIeHHOCTH; YPOKH Pa3BUBAIOIIETO
KOHTpOJIs. DOPMBI OpraHu3alu y4eOHO-UCCIIeI0BATEIbCKOM IeATEIbHOCTH Ha Y4eOHBIX
3aHATUSIX: YPOK-HCCIEAOBaHNE, YPOK-Ta00paTOpHsl, YpOK-TBOPUYECKUI OTUYET, YPOK
M300peTaTeNbCTBa, YPOK - 3alllUTa UCCIEA0BATEIbCKUX TPOEKTOB, YPOK-IKCIIEPTU3A, YPOK
«[laTeHT Ha OTKPBITHE», YPOK OTKPHITHIX MBICIIEH, Y4eOHBII SIKCIEPUMEHT, IOMAIIIHEE 3a/JaHUe
HCCIIEIOBATENILCKOTO XapaKTepa.

TEXHOJIOTHH OB YYEHUA

q)OpMI/IpOBaHI/IIO HCO6XOI[I/IMBIX KJIFOYEBBIX KOMIOETCHIINI CHOCO6CTByeT HCIIOJIb30BAHHUEC
COBPEMCHHBIX 06p3.30B8.TeJ'IBHBIX TEXHOJIOTUI HUIIM JIEMEHTOB 3TUX TEXHOJIOTHIA:

TEXHOJIOTUH MPOOJIEMHOT0 00Y4YEHHUS;

TEXHOJIOTUS 00yUeHHs Ha IpUMepe KOHKPETHBIX CUTYallui;

TEXHOJIOTHUS pa3BUBAIOIIET0 O0yUEHUS;

texHosoruss PKMUII (pa3BUTHSI KpUTHYECKOTO MBIIUICHUS Ye€pe3 YTEHHUE U ITUChMO);
TEXHOJIOTUS IPOEKTHON U UCCIIEA0BATEIBCKON IEATEIBHOCTH YUaAIIUXCS;



HUKT-texuonoruu;

= JIMT-TexHonorus (IuJaKTHYecKass MHOTOMEpHAasi TEXHOJIOT U );
" [ielaroTUKa COTPYIHUYECTBA;

" TEXHOJIOTHU AUCKYCCUM U IUAJIOTOBbIEC TEXHOJIOTUH;

" TEXHOJIOI'MS pa3BUBAIOIIMX HccleaoBarenbckux 3a1ad (TPU3);
" 30pOBBECOEPETAOININE TEXHOJIOTUN;

"  TEXHOJIOTUU UHIAUBUIYATHbHOTO OOYUCHHUS;

" TEXHOJIOTHS TPYIIOBOT0 O0y4YeHUSs,;

" TEXHOJIOTMH HHTETPUPOBAHHOTO OOyUYCHUS,

" TEXHOJIOTHS Pa3HOYPOBHEBOI'O OOYUCHUS;

"  TEXHOJIOTHS UTPOBOTO OOYUECHHS

" TpagUIMOHHBIE 00PA30BATEIbHBIC TEXHOJIOTUH U IPYTHE, KOTOPBIC MEIaror CYUTACT
1enecooOpa3HbIM IPUMEHSITH B CBOEH paboTe

1.5 MECTO IIPEJIMETA B YYEFHOM I1JIAHE
Oco06eHHOCTH coZepKaHUsI Kypca «XHUMHUS» SIBIISIOTCS TJIABHOW MMPUYHHON TOTO, YTO B
6a3ncHOM yueOHOM (00pa30oBaTEILHOM) IUIAHE ATOT MPEAMET TOSBIISIETCS TIOCICTHUM B PAITY
€CTECTBCHHOHAYYHBIX JIUCITUTUIHH, TTOCKOJIBKY JUTSI €0 OCBOSHUS IIKOJHLHUKH JOJDKHBI 00J1a1aTh
HE TOJIBKO OIPEICIICHHBIM 3aI1acoOM ITPEIBAPUTEIIBHBIX €CTECTBCHHOHAYYHBIX 3HAHUH, HO
JOCTATOYHO XOPOIIIO Pa3BHTHIM aOCTPAKTHBIM MBIIUICHHEM. Pabovast mporpaMma Kypca XHMHH
JUTSE OCHOBHOM IITKOJIBI Pa3paboTaHa ¢ yIeTOM NePBOHAYATLHBIX TPEICTABICHHA O MHPE
BEIIECTB, MOTYYEHHBIX yYaIllUMUCS B HAYAJIBHOM IIKOJIE MPU U3YYEHUH OKPYXKAIOUIEro MUpa, U
MEXKIIPEMETHBIX CBsI3el ¢ Kypcamu ¢usnku (7 kiacc), ounonoruu (5- 7 kimaccel), reorpaduu (6
KJjlacc) ¥ MateMaTHku. [Ipearaemast mporpamMMa, XOTsi 1 HOCUT OOIIEKYJIbTYPHBIN XapakTep U
HE CTaBUT 3a/1a4uy IpodeccnoHalbHOM MOATOTOBKH 00YJaIOIIUXCsl, TEM HE MEHEee, TO3BOJIIET UM
OTIPENICTUTHLCS ¢ BEIOOPOM mpoduiist 0OydeHHsI B CTapIei IIKoJIe.
B coomeemcmesuu ¢ 6azucuvim yuebHvIM nIAHOM HA uzyueHue xumuu 8 8 u 9 Knacce omeooumcs
no 2 uaca 6 nedeno, 68 uacos 6 200, npu HOPMAMUBHOU NPOOONAHCUMETLHOCMU YUeOHO20 200a 8
34 yuebnwvie nedenu.

1.6 Onucanue mamepuanvrno-mexunuueckoti 6azvl yeumpa « Touxa pocmay,
UCNONBL3YeMO020 OIS peanu3ayuu 00pa308amebHblX NPOCPAMM 8 PAMKAX
npenooasanust Xumuu

MarepuanbHO-TeXHHUEeCcKas 0a3a 1eHTpa «Touka pocTa» BKIIOYAET B ceOs COBPEMEHHBIE U
KJIaccudeckue npudopsl.llocnenHue npouui MHOTOJIETHIOW anpoOaliio B IKOJIE U NOTYYHIIH
npU3HaHUE y yuuTesnelt xumun. K HUM oTHOCATCS: TprOOp A1 IEMOHCTPAIIMH 3aBUCUMOCTH
CKOPOCTH PEaKIUH OT pa3InYHbIX (PaKTOPOB, ammapar AJs MPOBEICHUS XMMUYECKUX PEaKIid,
pUOOp IS OTBITOB C AIEKTPHUUECKUM TOKOM, IPUOOD [UI N3ydeHUs COCTaBa BO3/lyXa U MHOTHE
Apyrue. YUuThIBast IPaKTUYECKUH OTBIT IPUMEHEHHs JAaHHOTO 000Py/I0BaHUS HA YpOKaxX XUMUH,
MBI JJa/IUM JIMIIIb KpaTKoe onucanue npuobopoB.OCHOBHOMN aKIIEHT C/ielaeM Ha ONMCAHUU
U(POBBIX 1a00PATOPHUM U MX BO3MOKHOCTSIX.

Hugposaa (komnvlomepnasn) navopamopus (LIJI), nporpaMMHO-anmnapaTHbIi KOMILIEKC,
JATYNKOBAS CUCTEMA — KOMILIEKT y4eOHOTO 000pyI0BaHUS, BKIIOYAIOIINNA U3MEPUTETHHBIN
Onoxk, nHTEep(deic KOTOPOro MO3BOJIIET 00ECIIEYNBATh CBS3b C MEPCOHATBLHBIM KOMITBIOTEPOM, U
Ha0Op JAaTYMKOB1, PETUCTPUPYIOIIUX 3HAUCHUS PA3THUHBIX (PU3UUECKUX BETUUHH.



Jlamyuk memnepamypsl n1amuH06blil — IPOCTON Y HAJEKHBINA JaTYUK, IPEAHAZHAYEH IS
U3MEpEHUs TEMIIEPATYphl B BOJAHBIX PACTBOPAX U B ra30BbIX cpepax.limeer pa3ianuHbli
nuana3oH usMmepenuit ot —40 no +180 °C.TexHnyeckue XapakTepUCTUKU JaTyMKa yKa3aHbl B
MHCTPYKILUH IO SKCILTyaTal|H.

Jlamyuk memnepamypsl mepmonapHwlil IpeHa3HAYEH 715 U3MepeHust TeMmeparyp 10 900
°C.VMcrop3yercst Ipu BHITIOJIHEHHH Pa0OT, CBSI3aHHBIX C U3MEPEHHUEM TeMIIEpaTyp IJIaMEHH,
IUIABJICHUS U PA3JI0KEHUS BELIECTB.

Jlamuuk onmuyeckoui naomuocmu (KOJOPUMETP) — MPeTHAZHAUCH TSI U3MEPEHUS
ONTHYECKOM MIOTHOCTH OKPAIIEHHBIX PacTBOPOB (puc. 1).Mcnonb3yeTcst mpu U3y4eHHH TEM
«PacTtBOpBI», «CKOPOCTh XUMUYECKUX PEAKITUIY, ONIPEACICHUH KOHIICHTPAIUKA OKPAIIEHHBIX
MOHOB WJIN COCINHECHUM.

B KOMIUIEKT BXOAAT AATYMKH C PA3TUIHON JJTHHON BOJIH MOJTYIIPOBOJHUKOBBIX HICTOYHUKOB
cBeta: 465 u 525 HM.OO0BEM KIOBETHI COCTABIISIET 4 MJI, JUTMHA ONTHYECKOTo yTH — 10 MMm.

Jlamuux pH npennazHadeH s U3MEpeHus BoaopoaHoro nokazatens (pH).B nactos-
iee BpeMsl B IIKOJIY MOCTYNalT KOMOMHUPOBAHHBIE TaTYMKH, COBMELIAlOIINe B cede
CTEKJISIHHBIN AJIEKTPOJ C 3JIEKTPOJIOM CPaBHEHHS, YTO JielaeT paboTy MO U3MEPEHHUIO
BOJIOPOJHOTO TIOKaszarens Oosiee komdopTHoH./[nanazon wm3mepenuit pH ot
0—14.Ucnons3yercs uisi U3MEPEHHsT BOJOPOJHOTO MOKA3aTelss BOJAHBIX PACTBOPOB B
Pa3IMYHbIX UCCIIETOBAHUSAX OOBEKTOB OKpPYKAIOLIEH CPEIbl.

Jlamuuk nekmponpoeoonocmu NpeaHa3HAYCH ISl U3MEPEHHs YACIbHON 3IIEKTpO-
MIPOBOJHOCTHU KUAKOCTEH, B TOM YHCIIE€ M BOJHBIX pacTBOpoB BemlecTB.lIpumMensercs
IpU U3YyYEHUH TEOPUM DIIEKTPOJIUTHUECKON AMCCOLMAINH, XapaKTEPUCTHK BOIHBIX
pPacTBOpOB.

Jlamyuk numpam-uonoe TpeTHA3HAUEH Ui KOJIWYECTBEHHOTO OINpeeSieHUs] HUTPATOB B
Pa3IMYHBIX 00BEKTaX OKPYKaIoIIEel cpe/bl: BOJE, OBOIIAX, PpyKTaX, KOJIOACHBIX U3JIENUSIX U
T.1.

Mukpockon yugposoit peqHazHAuYCH ISl U3ydeHUs: (GOpMbI KPUCTAUIOB U HAOIIOACHUS 32
POCTOM KPHUCTAJLIOB.

Annapam 0na npogedenusn xumudeckux peaxyuii (AIIXP) npenHazHadeH JUisl MOJYy4CHUS U
JIEMOHCTpAIl CBOMCTB TOKCHYHBIX MAapOB M ra3oB.JTH BELIECTBA MOJY4alOTCS B KOJOe-
peakTope, U Ipu HarpeBaHuu (Win 0e3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA MIPOXO AT Yepes
MOTJIOTUTENbHBIE EMKOCTH (HAcaaKu) C paCTBOPAMHU PEAreHTOB, BCTYMAIOT C HUMH B PEAKIUIO
(puc. 3).M30bITOK ra3a MOTJIOMIACTCS JKUAKAMH U TBEPABIMU pEareHTaMH, a TAKKE aKTHBHPO-
BAaHHBIM YrI€M.AMNMapar yaiie BCero HCIOJIb3YIOT Ui MOJIY4YEHHUs U JAEMOHCTPAIlMU CBOWCTB
XJIopa, CepOBOAOPOAA.

Ilpubop ona Oemoncmpauuu 3a8UCUMOCHIU  CKOPOCHMU XUMUYECKUX Ppeakyuil om
PAa3IuYHbIX PaKmopos UCTIONb3YIOT TIPU H3YdeHUH TeMbl «CKOPOCTh XUMHUECKOW PEaKIum»
U TEIJIOBOTO 3P QeKTa XuMUIeCKuX peakuuid.[lpubop naér BO3MOKHOCTh DKCIIEPUMEHTAIBHO
UCCIIEIOBATh BJIMSHUE HA CKOPOCTh XUMHUYECKUX PEAKIUi CIEAYIONIHMX (HaKTOPOB: MPUPOIBI
pearupyroInx BEIECTB, KOHIICHTPAIIUU PEarupyIOIIMX BEIIECTB, IJIOMIAIN TPAHUIIBI Pa3/ieia
(a3 B IeTEPOrCHHBIX CHCTeMax (TIOBEPXHOCTH COMPHUKOCHOBEHHUS MEXIY pearupyroiiuMu
BEIIIECTBAMH), TEMIIEPATYyPhl, KaTaJu3aTopa, HHTrHOUTOPA.



Jlamuuk xn0puo-uonoe WCTONb3YyeTCs IS KOJMYECTBEHHOTO ONPEAETICHUS COJep-
’KaHUs HOHOB XJIOPa B BOAHBIX pacTBOpax, o4Be, NpoayKrax nuranus. K gardauky mon-
KIItoyaeTcss MoHoceneKTuBHBIA 2dekTpoa (MCD) (pabGouuit »nmekTpoj), MOTEHIUAT
KOTOPOTO 3aBHCUT OT KOHIICHTPALMU OIPENeIIeMOro HOHA, B JAHHOM CJIydae OT
koHneHtpamuu annoHOB Cl.Ilotenmman MCD onpenenstor OTHOCUTEILHO AJICKTPOJIa
CpaBHEHUS, KaK IIPABUJIO, XJIOPCEPeOPsIHOTO.

Ilpubop onsa demoncmpayuu 3a6ucuMocmu CKOPOCMU XUMUYECKUX PEAKUUIL Om
Pa3AuuHbIX PaKmopoe UCIOIb3YIOT IIPU N3y4eHUU TeMbl «CKOPOCTh XMMHUYECKON
peaxkuum» 1 TeIoBoro 3pdexra xumudeckux peakuuit.[Ipudop naét BO3MOKHOCTH
AKCIEPUMEHTAJIBHO UCCIIEI0BATh BIMSIHUE HA CKOPOCTh XMMHUECKUX peakLnil Clelyto-
X (PaKTOPOB: MPUPOIbI pEarupyIOLINX BEIIECTB, KOHLEHTPALUH PEarupyrommnx
BEIIECTB, IJIOLIAAN IPAHULIBI pa3esna (a3 B reTepOoTeHHBIX CUCTeMax (MIOBEPXHOCTU
COTPUKOCHOBEHUS MEXAY pearpyrolluMH BELIECTBAMH ), TEMIIEPATYypPhI,
KaTajau3aTopa, HHTHOUTOpAa.

Ilunemka-0o3amop — npucnocobieHue, UCIoJIb3yeMOoe B JTa00paTOPUH IS
OTMEpHUBaHUs ONpeAeNEHHOro 00bEMa KUIKOCTH. I IUMEeTKH BBITyCKatOTCst
MIEPEMEHHOTO U MOCTOSIHHOTO 00bEMa. B KoMIiekThl 000py10BaHUS AJIsi MEAULIMHCKHUX
KJIACCOB BXOJST yI0OHbBIE MTUIETKHU-103aTOPBI OIHOKAHAJIbHBIE, II03BOJISIOLIIE
HaCTPOUTHh HEOOXOIMMBIN 00BEM OTOMPAEMON KHUAKOCTH B TPEX PA3TUIHBIX JHUAITA30-
Hax (puc. 6).Vcnonp30BaHNe COBPEMEHHBIX TEXHOJOTHI U IBETOBOW KOJUPOBKHU
JMarna3oHa I03UpoBaHus AaE€T BO3MOKHOCTh KaU€CTBEHHO, TOUHO, 0€30TIaCHO
BBITIOJIHATH NUNeTHpoBaHue. [IuneTkn UMEeIT CMEHHbIE MIIACTUKOBbIE HAKOHEYHUKH.

Bansa kombunuposannas npenHazHaveHa JUisi HarpeBa CTEKISIHHBIX U pappopoBhIX
COCYJIOB, KOTJIa TpeOyeTCsl cO3aTh BOKPYT HArpeBaeMoTo COCya PABHOMEPHOE
TEeMIepaTypHOE IoJie, H30€KaTh UCTIOIb30BaHMsI OTKPHITOTO IJIAMEHU M PaCKAIEHHON
aneKTpudecKkoit ciupanu (puc. 7). Kopryc KoMOMHUPOBAHHOW OaHU CHENIaH U3
amoMuHus. JKUIKOCTHAS 9acTh KOMOMHUPOBAHHOM OaHM 3aKpPBhIBACTCS KOJIbIIAMU
Pa3IMYHOTO JUaMeTpa

Hpuﬁop onsa nosiyuenusn 2a306 NCIoJIb3yCTCs I IMOJTYYCHHUA HEOOJIBIINX KOJIMYECTB
ra3oB: BOAOpOAd, KUCIIOpOoaa (I/IS ICpOoKCHUaa BOI[OpOI[a), YIJICKHUCJIOTO Ira3a.

2. PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBbBI
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA 110 XUMUHU

e [Ipu u3yuyeHUH XUMUU B OCHOBHOM MIKOJIE 00ECTICUNBACTCS JOCTIKEHUE JTMYHOCTHBIX,
METaNpeIMETHBIX U MPEJAMETHBIX PE3YJIbTATOB.
Juunocmmuuie. 1. B yennocmno-opuenmayuonnoi cgepe:



e BOCIUTAaHUE YYyBCTBA TOPJOCTU 3a POCCHUICKYI0 XMMHMUYECKYH0 HayKy, T'yMaHHU3Ma,
IIO3UTUBHOTO OTHOLIEHUS K TPYAY, LIEJIEYCTPEMIICHHOCTH;

e (opmupoBaHuE IIEHHOCTH 30POBOTO U Oe30macHOro oOpasza KU3HU; YCBOCHHE TPaBUI
WHIUBUAYAIBHOTO W KOJUIGKTUBHOTO 0O€30MacHOTO TIOBEIEHUS B UPE3BBIYANHBIX
CUTYaIUAX, YTPOXKAIOLIUX KU3HU U 3J0POBbIO JIIOJIEH;

e (opMupOBaHHE HKOJIOTHYECKOTO MBIIIJICHUS: YMEHUS OLIEHUBATH CBOIO JICATEILHOCTD H
MOCTYIKU JIPYIHX JIFOJIEH ¢ TOYKU 3pPEHUS COXPAaHEHUS OKpYXKarolleW cpelbl - rapaHra
KU3HU U OJIarormorydus Jroaen Ha 3emiie.

B mpyooeoii cghepe:

e BOCIUTAaHWE TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY JalibHEMIIEH o0O0pa3oBaTeIbHOM
TPaEKTOPHUH.

B no3nasamenvnoil (KocHumu6HoIl, UHMENTEKMYAIbHOIL) cepe:

e  (opmHpoBaHUE YMEHUSI YIPABISATH CBOCH MO3HABATEIBHON JESITENBHOCTHIO;

e pa3BUTHE COOCTBEHHOIO LIEJIOCTHOTO MHMPOBO33PEHHUS, NOTPEOHOCTH U TOTOBHOCTHU K
camMo00pa3oBaHNIO, B TOM YHCJIE U B paMKax CaMOCTOSITEIbHOW AESITEIbHOCTH BHE
ITKOJIBI,

e (opmMupoBaHUE OCHOB 3KOJIOTUYECKON KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  DKOJIOTHYECKOTO  MBIIUICHHS,  Pa3BUTHE  OMbITAa  JKOJOTHUYECKH
OPHEHTHUPOBAHHON PEIICKCUBHOOIIEHOYHONW M TIPAKTUYECKON JEATEIbHOCTH B
YKU3HEHHBIX CUTYaIIHSIX.

MeTtanpeaMeTHble:

1. ucnonp3oBaHME YMEHUW W HABBIKOB pA3IMYHBIX BHJIOB TO3HABATEIHbHOM
NEeSITeIbHOCTH, TMPUMEHEHHE OCHOBHBIX METOJOB TIO3HaHUS (CHUCTEMHO-
nH(OPMALIMOHHBIA aHAIU3, MOJICTUPOBAHUE) JUISI U3YYEHUs PA3IIUYHBIX CTOPOH
OKpY’Kalolle NeMCTBUTEIbHOCTH;

2. WCIOJb30BaHHE OCHOBHBIX HHTEJUIEKTYyaJbHBIX oOTepanuil: ¢GopMylIrpoBaHUe
TUNOTE3, aHallu3 M CHUHTE3, CpaBHEHUEe, o0000IeHne, cucTeMaTusalus,
BBISIBIICHUE IPUYMHHO-CJICICTBEHHBIX CBSI3€1, IOMCK aHAJIOTOB;

3. yMeHHE TeHEepUpPOBaTh WJEH U OMNpPEAENsATh CPEACTBa, HEOOXOAMMBIE IS HX
peanu3anmu;

4. yMeHue OmpenensaTh ILeld U 33Jayd  JesTeNbHOCTH, BBIOMpPATh CpEICTBa
peanu3aluu Leau U IPUMEHITh UX Ha MIPAKTHUKE;

5. HCIOJNb30BAHHE PA3IMYHBIX HUCTOYHUKOB JUISI TOJIYYEHUS XUMHUYECKOM
nHpopMaIuu.

IIpenmernble: B no3znasamenwvhoii cghepe.

1. 3HaHWe  ompeneneHU  M3Y4YEHHBIX  TOHATHI:  yMEHME  ONHUCHIBAThH
JNEMOHCTPAIIMOHHBIE M CaMOCTOSITEJIBHO  NIIPOBEICHHBIE  XUMHUYECKHE
9KCIEPUMEHTBHI, UCIIOJIb3Ys I TOTO POIHOM SI3BIK U A3BIK XMMUH;

2. yMEHHE Pa3InyaTh W3y4yeHHbIE KJIacChl HEOPraHMYECKUX COEJUHEHUH, MPOCThIe
Y CJIO’KHBIE BEIIECTBA, XUMUYECKUE PEAKLIUU, OTIUCHIBATh HX;

3. yMEeHHue KJIacCU(PUIUPOBATH U3yUeHHbIE OOBEKTHI U SBICHHUS;

4. crnocoOHOCTh JienaTh BBIBOJBI M YMO3AKIIOUEHUsI U3 HAOMIONEHHM, U3ydeHHBIX
XMMHMUYECKUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBAaTh CBOMCTBA HEU3YUEHHBIX
BEILECTB I10 AaHAJIOTUH CO CBOMCTBAMU M3yYEHHBIX;

5. yMEHHE CTPYKTYpUPOBATh U3YyYEHHBIM MaTepuand U XMMHUYECKYI0 MH(POpMAIHIO,
MOJIyYEHHYIO U3 APYTUX HCTOYHUKOB;



6. yMeHHEe MOJEeTUpOBaTh CTPOCHHE AaTOMOB 3JIEMEHTOB 1-3 mepHoaoB, CTpOeHUE
MPOCTBIX MOJIEKYN; 2. B yennocmmuo-opuenmayuonnoii cgepe:
1.ymeHue aHaIM3UPOBATh U OLEHUBATH MOCIEICTBUS VISl OKPYXKAIOIIEH Cpe/bl
OBITOBOM M TPOM3BOJCTBEHHOM JEATEIHHOCTH YEJOBEKA, CBS3aHHOM C
nepepaboTKON BelecTB; 3. B mpyodosoit cgpepe:
1.¢opmMupoBaHrEe HABBIKOB MPOBOJUTH XUMHUYECKUH SKkcnepuMmeHT; 4. B cgpepe
Oezonacnocmu Hcu3HeOeAmeabHOCU:
1.yMeHue pa3inyaTh OlacHble U 0€30I1aCHbIE BELIECTBA;
2.yMEeHHE OKa3bIBaTh MEPBYIO MOMOIIIb ITPH OTPABIICHHSIX,

BorInycKHHUK HAYYHTCSI:

e Ha3bIBaTh XMMHUYECKUE DJIEMEHTHI U XapaKTepu30BaThb HUX Ha OCHOBE IIOJIOKEHHUS B
[Iepnoanueckoii cucreme;

e (hopMynupoBaTh M3Y4YEHHbIE TIOHATHUSA: BEIIECTBO, XUMHUYECKUH JIIEMEHT, aroM,
MOJIEKYJa, MOH, KaTMOH, aHMOH, MPOCTOE U CJOXHOE BEILIECTBO, XMMHMUECKas PEaKIHs, BHUJbI
XUMUYECKUX PEAKIUi U T.1L.;

e OIIpENENATh MO (OopMylTaM COCTaB HEOPraHWYECKHMX U OpPraHUYECKUX BEIIECTB,
YKa3bIBaTh BaJEHTHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB MJIU CTETIEHU UX OKUCIICHUS,

 Pa3bACHATH MHPOPMAIINIO, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (DOPMYJIBI U YPAaBHEHUS;

e KJIaCCU(UIMPOBATH NMPOCThIe (METAIbl, HEMETAIIbl, OJaropoJHbIe Tra3bl) U CJIOXKHBIE
BelecTBa (OMHAapHBIE COEIMHEHHUS, B TOM YHUCIE U OKCHUJIbI, a TaKKe TUIPOKCUIBI — KUCIOTHI,
OCHOBaHUs, aM(pOTEepHbIE THIPOKCUIBI U COJIN);

o hopmynupoBare Ilepuomnueckuii 3akoH, OOBACHATH CTPYKTYpy W HHGOpPMAIHUIO,
KoTopyto Hecer Ilepumomumueckass cucrtema xumuueckux osnementoB JI.MI. Menneneena,
packpbiBaTh 3HaueHue [lepuoanyeckoro 3aKoHa;

e XapaKTepH30BaTh CTPOCHHE BEIIeCTBAa — BUAbl XUMHUYECKUX CBSI3€M M  THUIIBI
KPUCTATTNYECKUX PEUIETOK;

e OIHCHIBATH CTPOCHHUE aTOMOB XUMHUYECKHX 3JIeMEHTOB Ne 1-20 u 26 u 0TOOpakaTh UX C
MTOMOIIBIO CXEM;

e COCTaBJIATH (POPMYNIBI OKCHUJOB XUMHUYECKUX DJIEMEHTOB M COOTBETCTBYIOIIMX UM
TUIPOKCUIOB;

e 3aMHCHIBATh CTPYKTYpHBbIE (OPMYNIBI MOJEKYISPHBIX COCAUHEHUN U GopMysIbHbIE
€IMHULIBI HOHHBIX COEMHEHMI 10 BaJIECHTHOCTH, CTEIICHSIM OKUCIICHUS WM 3apsaM HOHOB;

e (hopMynupoBaTh OCHOBHBIE 3aKOHbl XHMHUU — TIIOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOECHHSI, COXPAHEHUSI MAaCChI BEILIECTB, 3aKOH ABOTaIpo;

e (hopMynUpOBaTh OCHOBHBIE TMOJIOKEHUS ATOMHO-MOJIEKYISIPHOTO YUYEHUS U TEOpPUU
ANIEKTPOJIUTUYECKON TUCCOLUAINY;

e ONPENENATh MPU3HAKU, YCIOBHSI MPOTEKAHUS U MIPEKPAIICHHS] XUMUYECKUX PEaKIUi;

e COCTaBJIATH MOJICKYJISIPHBIE YPABHEHHSI XUMUYECKUX PEAKIUH, TIOITBEPKIAIOIINX 001IHe
XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB M OTPAKAIOMIUX CBS3U
MEXIy KIaccaMu COeIMHEHU;

e COCTaBJIATh YPABHEHUS PEAKIUN C YUACTUEM 3JIEKTPOIUTOB B MOJEKYISIPHOM U MOHHOM
BHJIAX;

e OMpPEACNATh [0 XUMUUYECKUM YPABHEHUSAM MPUHAJUICKHOCTh PEAKIUN K ONPEACICHHOMY
TUITY WU BUY;

e COCTaBJIATh YPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PpEAKIMI C TOMOIIBIO
MeTO/Ia IEKTPOHHOTO OajaHca;

e IPUMEHATh TOHATHUS «OKUCICHHE» U «BOCCTAHOBJICHHUE» JJS XapaKTePUCTHKHU
XUMHUYECKUX BEUIECTB;

e ONPENENATh C TMOMOIIBIO KAYEeCTBEHHBIX PEAKIUi XJIOpua-, Cynbdar- U KapOOHAT-
AQHUOHBI M KATHOH aMMOHHUS B PacTBOPE;



e OOBSCHATH BIUSHHUE PA3IIMYHBIX ()AKTOPOB HA CKOPOCTh XUMHUYCCKUX PEAKIUH;

e XapaKTepU30BaTh IMOJIOKECHHE METAJUIOB M HeMmeTalsioB B Ileproanyeckoi cucreme
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPHCTAJIOB, 00IINE (PU3NIECKUE U XMMUYECKHE CBOWCTBA;

e OOBSICHATH MHOTOOOpa3ue IMPOCTHIX BEIIECTB SIBJICHUEM AaJUIOTPOIIUU W YKa3bIBaTh €€
MIPUYMHBI;

e Pa3NUYaTh TUAPO-, MHPO- M IIEKTPOMETALIYPTHIO M WIUTIOCTPUPOBATH MX MPUMEpaMHU
MIPOMBIIIICHHBIX CIIOCOOO0B MOJTyYECHHUsI METAILIOB;

e MaBaTh 0OO0mIyI0 xapakTepucTtuky siementoB I, II, VII A rpynm, a takxke Bomopoja,
KHCJIOpOAa, a30Ta, cepsl, pochopa, yriaepoaa, KpeMHUS © 00pa30BaHHBIX HMHU MTPOCTHIX BEIIECTB
U BOXHEHININX COEIWHEHHU (CTpPOCHHE, HAaXOXKIEHHE B IMPHPOJE, MOJIyueHHe, (U3UYECKue U
XHUMHYECKUE CBONCTBA, IPUMEHEHHE);

e OTIHMCBHIBATH KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

e TIPOM3BOJIUTh XHUMHYECKHE pPACYEThl C HCIIOJIB30BAaHUEM TIOHSATHHA «MaccoBas JOJIs
BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJIPDHBIK 00BeM» 1O QopMyraMm
YPaBHEHUSIM PEAKIIHIL;

e OTIMCBHIBATH CBOWCTBA M MPAKTUIECKOE 3HAYCHNE U3YYCHHBIX OPTaHUIECKUX BEIIECTB;

e BBITIOJIHATH 0003HAYEHHBIE B MPOTpaMMe SKCIIEPUMEHTHI, paCTiO3HAaBaTh HEOPTaHUIECKHE
BEIIECTBA TI0 COOTBETCTBYIOIIMM MTPH3HAKAM;

e coOm0aTh npaBuia 0e3onacHoi paboThl B XUMUYECKOM KaOuHeTe (J1aboparopun).

BoINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

o Xapakmepuz06amv 0CHOBHble MemOObl NO3HAHUSA XUMUYECKUX 00beKmog: HabaleHue,
usmepenue, IKCHEpUMEHM, MOOeIUPOBaAHUe.

e Paznuuamo xumuueckue oovekmul (6 cmamuxe):

- Xumuyeckue 1eMeHmyl U Npocmole 8euecmad;

- Memanivl U HeMemdallbl U XapakKmepuzoeamv OMHOCUMENbHOCHb HPUHAONEHCHOCTIU
Maxkux 00vbeKmoe8 K mou uiu UHou epynne;

- opeanuyecKue U HeopeaHudecKue COeOUHe s,

- 2UOPOKCUOBL (KUCTIOPOOCOOepHCauyie KUCIOMbl, OCHOBAHUSL, aMhomepHble 2UOPOKCUObL);

- OKCUObL Hecoeobpaszyrouue u coireoopasyrujue (KUCIommubsle, OCHO8Hble, aMomepHble),

- BAJIEHMHOCMb U CMeNeHb OKUCIEeHUS,

- cucmemamu4eckue u mpusuaibHvle MmepMUHbl XUMUYECKOU HOMEHKILAmypbl,

- 3HAKOBYIO cucmemy 6 Xumuu (3Haku u Hopmyavi, UHOEKCbl U KOIPGuyueHmol,
CMpPYKmMypHble U MONEKVIAPHble (DOPMYIbl, MONEKVIAPHble U UOHHbIE YPABHEHUs peaxyul,
NoJHble U COKpAUjeHHble UOHHble YPABHEHUs peakyull, mepMoxXumuyecKue YpaeHeHus,
0003HAYeHUs1 CMeneHU OKUCIEeHUsL U 3apsaod UOHA 8 (hopMYie XUMULECKO20 COeOUHEHUs).

o Paznuuamo xumuueckue o0vekmol (8 OuHAMuKe):

- Qusuueckue u xXumuieckue cmopoHvl NPOYecco8 pacmeopeHUs U OUCCOYUAYUU,

- OKUCTIUMETbHO-80CCMAHOBUMENIbHbLE PeaKyull U peakyuu 0OMeHa;

- cXeMbl U YPaBHeHUsL XUMUYECKUX PeaKyull.

e CoomHocums:

- DK30MmepMuYecKue peakyuu u peakyuu 20peHus,

- Kamanumuyeckue u hepmMenmamusHvle peaKyuu;

- Memaii, OCHOBHbIU OKCUO, OCHOBAHUE, CONlb;

- HeMemaJll, KUCTIOMHBIL OKCUO, KUCIOMA, COTb;

- cmpoenue amoma, 6U0 XUMUYECKOU CBA3U, Mun KPUCMALIU4ecKou peuemrku U
Qusuueckue ceoticmea sewecmaa;

- HaxoxcoeHue d71eMeHmos8 8 NpUpooe U NPOMbIULIEHHbIE CNOCOObL UX NOJIYYEHUS,

- HeobXo0UMOCMb XUMUYUECKO20 NPOU3BOOCMEA U MpeDO8AHULl K OXpaHe OKpyicarouel
cpeovl;

- HeobX00UMOCMb NPUMEHEHUS COBPEMEHHBIX GeUjecmE U Mamepuailos u mpebo8aHus K
cbepedicenuio 300p08b3i.



e Bvidgueamv u 9KCNEPUMEHMANLHO NPOBEPAMb 2UNOME3bl O XUMUYECKUX CBOUCMEaAx
gewecms Ha OCHOBe UX cOCMAsa U CMpPOEHUs. U NPUHAONEHCHOCMU K ONpeOeeHHOMY KAACCy
(epynne) eewecms.

e [Ipocno3uposams ~ cnocobHoCcmb — 8ewecmea  NposGIAMb  OKUCIUMENbHbIe  UTU
80CCMAHOBUMENbHBIE CEOUCMBA C Y4emoM CmeneHell OKUCIEHUS DNIeMEHMO8, 8X00AUUX 6 €20
cocmaes, a makdce NpPoOOYKMO8 COOMBEMCMEYIOWUX OKUCIUMETbHO-80CCIMAHOBUMENbHBIX
peaxkyuil.

e Cocmagname  ypagHmeHus peakyuu ¢ ydacmuem MUNUYHBIX — OKUCAUMeneu U
goccmanosumenell Ha 0CHO8e AIeKMPOHHO20 DANaHCa.

e Onpedensimv ~ 803MONCHOCMb — NPOMEKAHUA — XUMUYECKUX  peakyuii Ha  OCHOB8e
INEKMPOXUMULECKO20 PAOA  HANPANCEHUN  Memaulos, pada 91eKmpoOmpuyameIbHoCmu
HeMemanios, mabauybl pacmeopUMOCIU U C Y4eMoM YC08ULL UX NPOBEOEHUs.

e [Iposooums pacuemvl N0 XUMUYECKUM POPMYNAM U YPABHEHUSAM.

- 0J11 86b1800A POPMYILL COCOUHEHUS NO MACCOBLIM OOJISIM INEMEHMOB,

- 0 NPUCOMOBIEHUIO PACMEOPA C UCNONIb308AHUEM KPUCMAIOSUOPAMO8;

- N0 HAXO0JHCOEHUN 00U 8bIX00A NPOOYKMA peakyuu no OMHOWEHUIO K MeopemuiecKu
B03MONCHOMY,

- ¢ ucnoawvzoganuem npasuna I eii-Jlroccaka 06 06veMHbIX OMHOULEHUSX 2A308,

- C UCNOIb308AHUEM NOHAMULL KKMOIbY, «MOJIbY, «HUCTO AB02A0pON,

- N0 MEPMOXUMUYECKUM YPABHEHUSIM PeaKyul.

e [Ipogooums Xumuueckutl 3KCHEPUMEHM C HEYKOCHUMETbHbIM COONI0OeHUEM Npasul
MeXHUKU Oe30NaACHOCU.:

- 0 YCMAHOBNIEHUIO KA4eCMBEeHHO20 U KOIUYEeCMBEHHO20 COCMABA COeOUHEHUsL,

- NPU BbINOIHEHUU UCCTIE008AMENbCKO20 NPOEKMA,

- 8 OOMAWHUX YCTIOBUSX.

e Hcnonvzosams npuobpementvle Kirouegvle KOMNEMmeHyuu Osi GbINOJHEHUS. NPOEKMO8 U
VUeOHO-UCCe008aAMENbCKUX 3A0ad NO U3VHEHUIO C8OUCME, CNOCOD08 NOIYYeHUS U PACNOZHAHUSL
geujecms.

e Onpedensimv  UCMOYHUKU — XUMUYECKOU  UH@opmayuu,  Npeocmasisimb — CRUCOK
UHPOPMAYUOHHBIX  pecypco8, 8 MOM 4Yucie U HA UHOCMPAHHOM S3blKe, 20MOBUNMb
UHPOPMAYUOHHBLIL NPOOYKM U NPE3EHMOBANb €20.

o OObeKmMUsHO OYeHUBams UHGOPMAYUIO O BEWeCMBAX U XUMUYECKUX Npoyeccax,
KPUMUYEeCKU OMHOCUMbCS K NCEeBOOHAVUHOU UHGopmayuu, HedoOPOCOBeCmHOl peKlame 6
cpeocmeax MaccoBoll uHghopmayuu.

o Coz0asamv mMooenu u cxemvl 0/ peuleHus y4eOHbiX U NO3HABAMENbHBIX 3A0a.

3.COAEPXKAHUE NPOrPAMMBDI

9 k1acc (2 4 B Heen10, Beero 68 4, 3 HUX 4 4 — pe3epBHOE BpeMst)



BBEJIEHUE. OBIIIAA XAPAKTEPUCTHKA XHMHUYECKHUX 3JIEMEHTOB H
XHUMHYECKHUX PEAKITHH.

IHEPHOJHYECKHH 34AKOH H ITIEPHOTHYECKAA CHCTEMA XUMHYECKHX
JIEMEHTOB /[.H. MEH/IEJIEEBA (6 uacos) XapakTepucTUKa 3JIEMEHTA 110 €ro
nosioxkeHu1o B [lepuonmyeckoii cucteme xumuueckux 3nemeHToB [l. 1. Menneneesa. CpolicTBa
OKCHJIOB, KACJIOT, OCHOBAaHUH U COJIEH B CBETE TEOPHUH DJIEKTPOJUTHUECKON JUCCOLMALIUN U
OKHCIICHHUsI-BOCCTaHOBIIEHHsL. [IoHsATHE O TepexX0JHBIX dlleMeHTax. AM(POTEPHOCTb.
I'eneTndeckuit psaa nepexonHoro anementa. llepuoandeckuii 3akoH u Ilepunoauyeckas cucrema
XUMU4ecKux 31eMeHToB J. 1. Menzaeneea. Xumudeckass OpraHu3anus >KMBOM U HEKUBOU
pupoibl. XUMUYECKUN COCTAB SApa, MAHTUH U 36MHOU KOpbl. XUMUYECKHUE DIIEMEHTHI B
KJIETKaX JKUBBIX OpraHU3MOB. Makpo- 1 MUKpo3iaeMeHTbl. O00011IeHNe CBEIEHUN O XMMHUUECKUX
peaknusix. Knaccupukaius XMMHUUECKUX peaklUi M0 pa3IudYHbIM MPU3HAKAM: «YHUCIIO U COCTaB
pearupyronmx u o0pa3yrouxcst BEMIECTBY, «TEIIOBOM YDPEeKT», «HATIPABICHUEY, KA3MEHEHUE
CTETEeHEW OKUCIICHUS AJIEMEHTOB, 00pa3yIOIINX Pearupyrouie BemecTBay, «pazay,
«HCIIOJIb30BaHUE KaTanusaropa». [IoHATHe 0 CKOPOCTH XUMHUYECKOH peakiuu. DakTopsl,
BIIUSIIOLIME HA CKOPOCTh XUMUYECKUX peakiuil. Karanuzarops! u katanu3. THruOUTopsI.
AHTHOKCHIAHTBI

. AemoncTpanuu. Paznuunsie popmel Tabmuisl [. V1. MenaeneeBa. Moaenu aTOMOB 3JIEMEHTOB
1—3-ro nepuo10B. Mojiens CTpoeHHs 3eMHOTO mapa (TOTIepedHbIid pa3pe3). 3aBHCUMOCTh
CKOPOCTH XMMHYECKON PEaKIUK OT MPUPOJIbI PEATNPYIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XMUMHYECKON pPeaKIMK OT KOHLIEHTPALUU Pearupyronnx BeulecTB. 3aBUCUMOCTb CKOPOCTH
XMUMHYECKOHN peaklMy OT IJIOMAAN COMPUKOCHOBEHHSI pearnupyroluX BEIIeCTB («KUMSIIHMA
CJI0i»). 3aBHCUMOCTh CKOPOCTH XUMHYECKOU PEAKIIMK OT TEMIIEPATyPhl pearupyronux
BelIecTB. [ OMOTeHHBIN U reTepOreHHbIN KaTaau3bl. DepMEHTaTUBHBIN KaTaaus.
Nurubuposanue.

JladopaTopHble onbIThl. 1. [ToydeHne rugpokcuaa MMHKA U UCCIISI0BAHUE €T0 CBOMCTB. 2.
MogpenupoBanue nocrpoenus l[leprnoanueckoil cucreMbl XUMUYECKUX 31eMeHToB /1. U.
MemnneneeBa. 3. 3amenieHue xene3oM Meau B pactBope cynbpara meau (I1). 4. 3aBucumocts
CKOPOCTH XUMHUYECKOU PeaKkIii OT MPUPOJIbl pEearupyroux BEUIeCTB Ha IpUMEpe
B3aMMO/ICHCTBUS KUCIIOT C METaJUIaMHU. 5. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOM peakluu OT
KOHLIEHTPALIMK PearupyroliruX BEIIeCTB Ha MPUMEpE B3aUMOACHCTBUS IMHKA C COJISTHOM
KHUCJIOTOM pa3IMYHON KOHUEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT
TUIOLIAIA COTIPUKOCHOBEHHUSI pearupyronux BemecTB. 7. MoienupoBaHue «KUISIIETo cos». 8.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKMU OT TEMIIEPATypPhl PEarupyroIInX BEIIECTB Ha
npumepe B3aumozeicteus okcuaa meau (II) ¢ pactBopom cepHO KUCIOTHI pa3IuyHON
TeMIieparypsl. 9. PaznoxeHnue nepokcuaa BOAOPOAa ¢ MOMOIIbIO okcuia Mmapranna (IV) u
karanas3el. 10. OOHapyxeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX NpoaykTax. 11. Murubuposanue
B3aMMOJICICTBUS KUCIIOT C METAINIAMU YPOTPOIIHHOM.

Hamuyuk anekmponpoeodHocmu, do3zamop ob6béma xudkocmu, 6ropemka ,0am4yuk
memnepamypbi nNamuHosbil, dam4vuk pH, Mpu6op dns unnrcmpayuu 3agsucumMocmu
CKopocmu xumu4eckol peakyuu om ycrnoeuli ,0amyuk HanpsiKeHusl,

Jlamuuk xn0puo -uonoe

IIpenmerHblie pe3yabTaTbl 00y4eHUs1 Y YalUiCs T0JKEH YMETh!
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HCIIOJIb30BATh IIPU XapAKTEPUCTUKE MPEBPALLEHUN BEILECTB MOHATHS: «XUMUYECKas
peaxkuus», «peaklui COEAUHEHUA», «PEAKLIUN PA3I0KEHUSI», «PEAKIIUN OOMEHaY,
«peaKLUy 3aMEILCHUSD, «PEaKIIMY HEUTPAIU3ALUNY, «OK30TEPMUYECKUE PEAKLIUN,
(OHIOTEPMUYECKUE PEAKIUI», «00OpaTUMBbIE PEAKLIUN», KHEOOPATUMBIE PEaKIUm»,
«OKHMCIIMTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMNY, <TOMOT€HHBIEC PEAKLIUI,
«TeTEPOTECHHBIE PEAKLIUNY, «KATATUTUYECKUE PEAKIIUN», «HEKATATUTUYECKUE PEAKLIUN,
«TETUTOBOM APPEKT XUMUYECKON PEAKIIUN», KCKOPOCTh XUMHUUECKON PEaKIum,
«KaTaIu3aTropy;

XapaKTepU30BaTh XUMUYECKHE AIIEMEHTHI 1-3-T0 MepHoA0B 10 MX MOJI0KEHUIO B
[Tepuonnueckoit cucreme XuMu4decKkux 3eMeHToB /.- . MenneneeBa: XuMHUUECKUIA
3HaK, [OPSIAKOBBIA HOMED, IEPUO, TPYIIa, HOATPYIIIA, OTHOCUTENIbHAsSI aTOMHAsl Macca,

CTpoeHHEe atoma (3aps siipa, YUCJIO IPOTOHOB U HEUTPOHOB B spe, 00I1Iee YHCIIO0
JJIEKTPOHOB, PaCIpeaeICHUE MIEKTPOHOB I10 IEKTPOHHBIM CIIOSIM, IIPOCTOE BEILECTBO,
(dopmyia, Ha3BaHUE U THII BBICIIETO OKCUAA U THJIPOKCU]IA, JIETYYET0 BOJIOPOJAHOTO
COCTMHEHUS (7151 HEMETAJJIOB));

XapakTepHu30BaTh O0IIME XUMUUYECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB U THIPOKCHJIOB;

MIPUBOJIUTH IPUMEPHI PEAKIIHA, TOATBEPKIAIOLIUX XUMUYECKHE CBOMCTBA aM(OTEPHBIX
OKCHJIOB ¥ THJIPOKCHU/JIOB;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIIMI MO YUCITY U COCTaBY UCXO/IHBIX BEIIECTB
U IPOJYKTOB PEaKIUH; TEII0BOMY 3 (DeKTy; HapaBICHUIO IPOTEKAHUSI peaKIny;
VW3MEHEHHUIO CTENIEHEW OKHMCIICHHSI 2JIEMEHTOB; arperaTHOMY COCTOSTHUIO HCXOIHBIX
BEILIECTB; YYaCTHIO KaTaJIn3aTopa;

OOBSACHATH U IPUBOAUTDH MIPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOPOB (IIpHpoaa
pearupyroux BEIeCTB, KOHIEHTpaus BEIECTB, JaBICHUE, TEMIIEpaTypa,
KaTaJan3aTop, HOBEPXHOCTh COMMPUKOCHOBEHUS pearupyrolnX BEIIeCTB) Ha CKOPOCTb
XUMHUYECKUX PEaKIIHil;

HaOJI01aTh U OMUCHIBATh YPABHEHUS PEaKIMil MEXy BEIIECTBAMH C MOMOLIBIO
€CTECTBEHHOT'0 (PyCCKOTO MITU POJIHOTO) SI3bIKa U S3bIKAa XUMHUH;

MIPOBOJUTH OMBITHI, MOATBEPKAAIONINE XUMUUYECKUE CBOMCTBA aM()OTEPHBIX OKCHIOB U
TUAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOI peakluy OT pa3inyHbIX (aKTOpOB
(mpupoa pearupyourx BelecTB, KOHIEHTPAIUs BEIIEeCTB, JaBJIeHUE, TEMIIepaTypa,
KaTajan3aTop, HOBEPXHOCTh COMNPUKOCHOBEHUS pearupyroIIuX BEUIECTB).
MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHU s

Yuawuiica oonscen ymems:

OTIPEEIATh 1EeNIb YYeOHOU NeSTeNbHOCTH C TIOMOIIBIO YUUTENSI K CAMOCTOSITETIBHO,
HCKaTh CPEJICTBA €€ OCYILIECTBICHUS, paboTasl 1o IIaHy, CBEPSITh CBOU JCHCTBHS C
LEeNbI0 ¥ TIPU HEOOXOAUMOCTH UCTIPABIIATh OMIMOKH C MOMOIIBIO YUUTENS U
CaMOCTOSITENIBHO;

COCTaBJIATh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIEJH C BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa U
MIPEJCTAaBICHUEM UX B IPOCTPAHCTBEHHO-TpapUUECKON HIIM 3HAKOBO-CUMBOJINYECKON
dopme;

OTIpeNeNATh BUABI KIacCU(PHUKAINU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);
OCYLIECTBJIATH MIPSAMOE ACTYKTUBHOE I0KA3aTENbCTBO.

TEMA 1. METAJLJIBI (164acoB)

[Tonoxenne metamios B [leproauyeckoil cucteMe XuMHIeCKux dnemeHTos /1. U.
MeneneeBa. Metainnyeckas KpUCTAJUIMYECKasl pEIIETKA U METaJUIMUeCKasi XUMHUUecKast
cBs3b. O0ugue usuueckue ceoiicmea memannog. CIiiaBbl, UX CBOMCTBA U 3HAYCHUE.



XHMMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE UX IOJIOKECHUS B
AIIEKTPOXUMHUYECKOM ATy HANpsDKeHU MetaioB. Koppo3ust MeTaiioB u criocoOsl 00pbObI
¢ Heil. Metamiel B ipupoje. Obmue crnocoObl ux nonydeHus. Qouan xapakmepucmuxa
uienounblx memannog. Merannsl B mpupoae. O6mue cnocoos! ux noxydeHus. CtpoeHue
aToMoB. [1enounbIe MeTaIbl — NPOCTHIE BellecTBa. BaxkHelne coefuHEeHS EN0YHbIX
METaJUIOB — OKCHJIbI, THIPOKCUIBI M COIU (XJIOPHUIBI, KapOOHATHI, CyIIb(aThl, HUTPATHI), UX
CBOICTBA M TPUMEHEHHE B HAPOTHOM X03siicTBe. Kanuitabie ynoopenus. Oouyan
xXapakmepucmuka 31emenmos 2naenoii noozpynnut Il zpynnsi. CTpoeHue aToMOB.
Ll]enounozemenvrvie memannpt — NPOCTHIE BellecTBA. BaxkHeilne coenuHeHus
LIEJIOYHO3EMETIbHBIX METAJUIOB — OKCH/IbI, TUAPOKCHU/IBI M COJM (XJIOpU/bl, KapOOHATHI,
HUTpATHI, cyabdaTel, pochaTel), UX CBOIICTBA U IPUMEHEHNE B HAPOJHOM XO3SIMCTBE.
Amtomunuii. CtpoeHue aroma, Gpu3nuecKre U XMMUYECKHE CBOMCTBA TPOCTOrO BELECTBA.
CoennHeHUs aTIOMUHUS — OKCHJI M TUAPOKCU, UX aM(oTepHbIN XapakTep. BaxHeilmne
cosn anmoMuHMsL. [IpumeHenne antoMuHus U ero coenquHenuil. XKeneso. Ctpoenue atoma,
(u3nyeckue 1 XuMUYeCKHe CBOWCTBA MpocToro BeulecTa. ['enernueckue psael Pe2+ u
Pe3+. Baxwneilue conu jxesne3a. 3HaU€HUE jKelle3a U €ro COSTUHEHUH ISl TPUPOIbI U
HapoHOTO X03sicTBa. [lemorcTpamuu. OOpa3ibl MET0YHBIX U MEeT0YHO3EMEIbHBIX
MeTtaioB. O0Opa3iibl criIaBoB. B3anmopelicTBre HATPHs, TUTHS U KaJIbIIUS C BOJOM.
B3anmonelicTBie HaTpUs U MarHus ¢ KUCJIOPOJa0oM. B3anmoielicTBue METAJIIOB C
Hemetayutamu. [Toxyuenne ruapokcuos xkenesa (I1) u (1IT).

JlabopaTopHble onbIThI. 12. B3aumoieiicTBue pacTBOPOB KUCJIOT M COJIEH ¢ METaJlIIaMH.
13. O3nakomMiieHHe ¢ pyaamu xkesnesa. 14. OxkpamimBaHue MJIaMEHH COJIAMU IIEJIOYHbBIX
MeTauioB. 15. BzauMoelictBue Kanblua ¢ Bogou. 16. [loydeHue ruapokcuga Kaabus u
uccliieioBanue ero cBoMcTB. 17. [Tonydenue ruipokcuia amOMUHKS U UCCIIEIOBAHUE €T0
cBOMCTB. 18. B3anmopeiicTue xene3a ¢ consiHon kuciotou. 19. Tlonydenue ruipokcuion
xenesa (I1) u (I1I) u u3yueHue ux cBOMCTB.

IIpakTuyeckue padorbl. 1. PenieHne skciepuMeHTAIBHBIX 3a7]a4 Ha paclioO3HaBaHUE U
MOJIy4Ye€HUE COCTUHEHHI MEeTalIoB

Hamyuk anekmponpoeodHocmu, do3zamop ob6béma xudkocmu, 6ropemka ,0am4yuk
memnepamypbI NamuHosebIl, damyuk pH, lMpubop Ans unmocmpayuu 3asucumocmu
CKOpOCMuU XuMu4YecKol peakyuu om ycnoeul ,0amyuk HanpsKeHus,

Jlamuuk xn0puo -uonos

. llpeamMeTHBbIE pe3ybTaThbl 00YUEeHUs] Yuaujuiicsa 00121cen ymems:

v HCIOJBL30BaTh IPU XapaKTEPUCTUKE METAIJIOB M MX COEIUHEHMHN TTOHATHS:
«METAJUIBDY, «PsJ AKTUBHOCTU METAJUIOB), ILEJIOYHbIE METAILIBIY,
«ILIEJIOYHO3EMETIBHBIE METAJUIBIY, UCII0JIB30BATh UX IPU XapaKTEPUCTUKE METAJLIOB;

v JaBaTh XapaKTEPUCTHKY XUMUUYECKUX DIIEMEHTOB-METAILIOB (IIEJIOYHBIX METAILIOB,
MarHus, KaJbLIMs, aIFOMUHUS, JKeJie3a) 1Mo UX MnojoxeHuto B [lepuoanueckoit
cUcTeMe XUMHUYEeCKuX 3eMeHToB J. 1. MenneneeBa (XMMUYECKUI 3HAK,
MOPSAIKOBBIM HOMED, IEPUOJ, TPYIIA, OATPYIIA, OTHOCUTEIbHASL aTOMHAs Macca,
CTpoeHHe atoma (3apsi siipa, YUCIIO MPOTOHOB U HEUTPOHOB B sipe, 00I1Iee YHCIIo
3JIEKTPOHOB, PaCIpeeNIEHUE ANEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM ), TPOCTOE
BEIECTBO, (hopMyIia, HA3BaHUE U THII BBICIIETO OKCUIA U THAPOKCH]IA);

v Ha3bIBaTh COEAUHEHHS METAILIOB M COCTABIIATH UX (POPMYJIBI [10 HA3BAHUIO;



v XapakTepu30BaTh CTPOEHHE, OOIIME PU3UUECKUE U XUMUYECKHUE CBOWCTBA TPOCTHIX
BEILIECTB- METAJLJIOB;

v' 00BACHATH 3aBUCUMOCTh CBOMCTB (MJIM NPE/ICKA3bIBATH CBOMCTBA) XUMUYECKHUX
3JIEMEHTOB- METAJUIOB (paguyc, METAJUIMUECKHUE CBOICTBA 3JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMU
COEIMHEHUH (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB U TUIAPOKCUIOB,
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA) OT MoJI0KeHus B [lepuoauueckoit
cucteMe XxuMudeckux asemenToB JI. M. Meneneena;

¥ onuchIBaTh 00LINE XMMUYIECKUE CBOMCTBA METAIOB C MOMOIIBIO €CTECTBEHHOTO
(pyccKoro uim poJHOTO) sI3bIKa U sSI3bIKa XMMUMU;

¥ COCTaBIISTH MOJIEKYIISIPHBIE YPABHEHUsI PEAKIHIA, XapaKTEPH3YIONINX XMMHYECKHE
CBOMCTBA METAJIJIOB M MX COEIMHEHMM, a TAK)KE dJIEKTPOHHBIE YPABHEHUS ITPOLIECCOB
OKHCJICHUS- BOCCTAHOBJICHUS; YPABHEHUS DIIEKTPOJIUTUYECKON AUCCOLMALINH;
MOJIEKYJIIPHBIE, TIOJHBIE U COKPAILIEHHBIE HOHHBIE YPAaBHEHHUSI PEAKIUI C y4aCTHEM
JJIEKTPOJIUTOB;

¥ yCTaHaBJIMBATh NPHYMHHO-CIIEICTBEHHBIE CBSI3H MEK/Y CTPOCHUEM aToMa,
XUMHUYECKOH CBSI3bIO, TUIIOM KPHUCTAJUIMYECKOW PEHIETKA METAIIIOB U UX
COEIMHEHUH, UX 00IMMHU (PU3MUECKUMU U XUMUYECKHMH CBOWCTBAMU;

v/ ONHUCBIBATH XUMHYECKUE CBOMCTBA MIETOYHBIX ¥ IIET0YHO3EMENBHBIX METAILIOB, a
TaK)Ke AJIFOMUHMS U JKeJle3a U UX COeIMHEHUI C MOMOIUIBIO0 €CTECTBEHHOTO (PyCCKOTrO
WM POJIHOTO) SI3bIKA U SI3bIKA XUMMUH;

v’ BBITOJIHATH, HAOIIOIATh M OTIMCHIBATH XUMHYECKUI SKCTIEPUMEHT T10
pacno3HaBaHUIO BXKHEUIINX KATHOHOB METAJUIOB, THAPOKCU-UOHOB;

v 3KCIIEPUMEHTAIBHO MCCIIEOBATh CBOMCTBA METAIOB M MX COEIMHEHHN, pelaTh
HKCIEPUMEHTAJIbHBIC 3a1a41 110 TeMe «MeTaibD;

v OIKCHIBATh XUMUYECCKHUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOTO) SI3bIKA U SI3bIKA XHMUU;

v TIPOBOJMTH PACYETHI [0 XUMUYECKUM (HOPMYJIaM M YPABHEHUSAM PEAKIIHIA,
IIPOTEKAIOIIKX C YYaCTUEM METAJIOB U UX COCIINHEHUH;

v obpararscs ¢ 1abopaTopHBIM 000PYI0BAaHUEM U HArPEBATEILHBIME IPUOOPAMH B
COOTBETCTBUU C IPABUIAMHU TEXHUKH 0€30MaCHOCTH;

v HabmoIaTh 3a CBOWCTBAMM METAILIOB U UX COCJAMHEHHUI U SIBJICHUSMH,
IIPOUCXOJAIIMMHU C HUMU;

v ONKCHIBATH XUMUYECKUI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HMIIU
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

v Jlenarh BBIBOJIBI [0 PE3yJIbTATaM IIPOBEJACHHOIO SKCIIEPUMEHTA

. MeTanpeamMeTHble pe3yabTaThl 00y4eHus Yuawjuiica 00151cen ymems:

v paboTarh 10 COCTABJIEHHOMY IUIAHY, UCIIOJIB3Ysl HAPSLY C OCHOBHBIMH
JIOTIOJTHUTENBHBIE CPEJICTBA (CIPABOUHYIO JINTEPATYPY, CIOXKHBIE TPUOOPBI, CPEACTBA
HKT);

v' ¢ IOMOIIBIO YUIUTENsE OTOMPATH sl PEUIEHUs YUeOHBIX 3a/1a4 HEOOXOAUMBIE CIIOBAPH,
SHUUKIIONEIUH, CIIPABOYHUKH, DJICKTPOHHBIE TUCKH;

v CONOCTaBIATh ¥ OTOUPATh HHPOPMALIUIO, OJIYYEHHYIO U3 PA3JINYHBIX HCTOYHUKOB
(crmoBapH, SHIMKIIONIENH, CIIPABOYHHUKH, HJIEKTPOHHbIE TUCKH, ceTh VIHTepHeT);

v TIpeCcTaBiIATh MH(POPMAIMIO B BUIE TAOJIHMII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YKCIIE C
npumeHenueM cpencts UKT;



v" 0(OpPMJIATH CBOU MBICIIH B YCTHOM M IIMCHMEHHOM PEYH C yUETOM CBOMX YUEOHBIX U
JKU3HEHHBIX PEUEBBIX CUTYaAlLUH, B TOM 4ucie ¢ npumeHenueM cpencts MKT; cocraBisars
PELICH3UIO Ha TEKCT;

v OCYLIECTBIATH JOKA3aTEILCTBO OT IIPOTHBHOTO;

v onpenensTh, UCX0s U3 YUeOHOMU 3a/1a4u, HEOOXOUMOCTh UCIIOJIB30BAHMUS HAOIIOICHUS
WJIY DKCIIEPUMEHTA.

TEMA 2. HEMETAJLJIbI (23 yaca)

OO011as XxapakTepUCTUKa HEMETAIJIOB: ToJiokeHue B [lepuonnyeckoi cucteMe XUMHUYECKUX
anemenToB JI. 1. MenneneeBa, 0cCOOEHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTPULIATEIBHOCTh
(30) kak Mepa «HeMeTAITHYHOCTHY, psaa D0. Kpucramindeckoe cTpoeHnE HEMETaNIOB —
MPOCTHIX BellecTB. AmoTponus. Puznyeckue cBoicTBa HeMeTaioB. OTHOCUTEIBHOCTh
MOHATUHI «MeTau» U «HeMmeTau. Bogopoa. [lonoxenne Bogopoaa B I[lepuoanyueckoit
cucteMe xumudeckux snemeHnToB /. 1. MenneneeBa. CtpoeHue aTomMa v MOJIEKYJIBI.
duznyeckre U XMMHUYECKHUEe CBOMCTBA BOJIOPO/Ia, €To MOoJydeHne U mpuMeHenue. Boaa.
Crpoenue monekyinbl. Bonopoanas xumuueckas cBs3b. Ousnueckre cBOCTBa BOIBI.
Anomainuu cBoicTB BoJbL. ['napoduiabHbie U ruapodoOHbIe BelecTBa. XUMUYECKUE
cBoiicTBa BoJibl. KpyroBopoT Boibl B ipupoae. Bogoounctka. Aspanus Boabl. beITOBbIE
¢bunbTphl. MuHepanbHble BOABL. JJUCTHITMpOBaHHAs BOJIa, €€ MOJIydeHUEe U IPUMEHEHHE.
O6mras xapakrepuctuka raioreHoB. Ctpoenue atomoB. [IpocThie BelecTBa 1 OCHOBHbBIE
COCIMHECHUS TAJIOTEHOB, WX CBOMCTBA. KpaTkue cBeneHus o xiope, Opome, Grope u ioe.
[IpumeHeHne rajJloreHoB U UX COSMHEHUI B HapoAHOM Xo3siicTBe. Cepa. CTpoeHue aroma,
AJUIOTPOTINSI, CBOMCTBA M MPUMEHEHHE pomOndeckoit cepbl. Oxcumsl cepol (1V) u (VI), ux
MOJIyueHue, CBOMCTBA U puMeHeHue. CepHasi KUCIO0Ta U €€ COJIM, MX IPUMEHEHUE B
HapoHOM x03sicTBe. [[pon3BoACTBO cepHOM KUCIOThI. A30T. CTpoe€HHE aTOMa U MOJIEKYJIBI,
CBOMCTBA MPOCTOTO BellecTBa. AMMUAK, CTPOCHHE, CBOMCTBA, OJyYeHHE U IPUMEHEHHE.
Conu amMoHwUs, uX cBolicTBa 1 mpuMenenue. Oxcuabl azota (I1) u (IV). A3oTHas kucioTa,
ee CBOICTBA U mpuMeHeHue. Hurpatsl u HUTpUTHI, poOiiemMa UX COIep:KaHus B
CENBCKOX035MCTBEHHON MTPOIYKIIMU. A30THBIE ynoopenus. ®ochop. Ctpoenue aroma,
aIJIOTpONHsL, CBOMCTBA Oenoro u kpacHoro gocdopa, ux npumeHerre. OCHOBHbIE
coenuHeHUs: okcu docdopa (V) u oprodocdopHas kuciora, pocdatsl. DochopHbie
ynobpenus. Yriaepoa. CtpoeHue aToMa, aluloTPOIusi, CBOWCTBA MOAU(DUKALIHIA,
npumenenne. Okcunpl yriepoaa (I I) u (IV), ux coiictBa u npumenenue. KapGonatsr:
KaJbIUT, COJa, MOTAlll, UX 3HAYCHUE B IPUPOJIE U KU3HH YenoBeka. Kpemuuii. CtpoeHue
aToMa, KpUCTAJUTMYECKUN KpeMHUH, ero cBoiicTBa u npumeHenue. Okcun kpemuus (IV), ero
MPUPOJHBIE pa3HOBUAHOCTU. CHIIMKAThL. 3HAUEHHE COCIMHEHUN KPEMHHUS B )KMUBOU U
HexuBoi npupoge. [lonstre o cunukaTHON MPOMBINITIEHHOCTH. JlemMoHcTpanmu. O6pa3ibl
raJIOT€HOB — MPOCTHIX BEIECTB. B3anMoaelicTBHE TaJIOTEHOB C HATPUEM, C AIFOMUHHUEM.
BriTecnenue ximopom 6poma miu foja U3 pacTBOPOB UX colieil. B3anmoaeiicTBue cepbl ¢
MeTaJlllaMH, BOJIOPOJIOM M KMCIIOpOIoM. B3anMoaelicTBre KOHIEHTPUPOBAHHOM a30THOM
KHCIIOTHI C Mep0. [lormomenne yriem pacTBOPEHHBIX BEIIECTB MM Ia30B.
Boccranosnenue Meau u3 ee okcuaa yriem. O0pasiibl IPUPOTHBIX COETUMHEHUH XII0Pa,
cepsl, ¢ochopa, yriaepona, kpemHus. OOpa3ibl BOKHEHIINX JUIs HAPOJIHOTO X03SHCTBA
cynb(}aroB, HUTpaTOB, KapOOHATOB, (hocaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, IIEMEHTA.

JlabopaTopHusblie onbIThl. 20. [losiyuenue u pacnio3HaBanue Bogopoaa. 21. Mccnenosanue
IIOBEPXHOCTHOTO HATSDKEHUS BOABI. 22. PacTBOpeHNE NepMaHraHara Kajaus Wid MEAHOTO



Kyrmopoca B Boje. 23. ['maparamus o6e3BosxenHoro cynbdara meau (1I). 24. U3rotosnenue
TUIICOBOTO OTIe- YaTka. 25. O3HAaKOMIJICHHE C KOJUICKIIHEH OBITOBBIX (PHIIBTPOB. 26.
O3HakoMJIEHHE C COCTaBOM MHUHEpaIbHOM Bobl. 27. KauecTBeHHAas peakilus Ha rajJoreHu/ -
noHsl. 28. [lonyuenue u pacno- 3HaBaHue Kuciopoja. 29. 'opeHue ceprl Ha BO3AyXE U B
kuciopoje. 30. CoiicTBa pa3zdaBieHHON cepHOM KuciaoThl. 31. M3yueHue cBOCTB aMmMuaka.
32. Pacnio3naBanue cosieit ammoHnus. 33. CBoiicTBa pa30aBiICHHOM a30THOM KUCIIOTHL. 34.
B3anMoielicTBrE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menblo. 35. ['openue docdopa
Ha BO3yXe U B kuciopoje. 36. PacniosnaBanue ocdaros. 37. [opeHue yris B KHCIOPOIC.
38. [lomydenue yroJibHOW KUCIOTHI M u3yueHue ee cBouctB. 39. Ilepexon kapOoHATOB B
ruapokapbonatsl. 40. Pasnoxkenue rugpokapoonara Harpus. 41. [lomydenrne kpeMHeBOU
KHMCJIOTBI M U3yYEHUE €€ CBONCTB

. IlpakTnyeckue padorsl. 2. Penienne sxkcnepuMeHTalIbHbIX 3aa4 1o Teme «lloarpymnmna
rajioreHoB». 3. PemeHue sxcnepuMeHTaIbHbIX 3a1a4 o TeMe «lloarpynmna kucimopoaay. 4.
[Tonyuenue, cobupanue u pacrio3HaBaHUE ra3oB.

IIpenmeTHbIe pe3yJbTaThbl 00yYeHUs! Yuawjuiica 001scen ymems:

v HCIOJIL30BaTh NP XapaKTEPUCTUKE METAIIIOB M MX COEIUHEHHMHN TTOHATHS:
CHEMETAILTBI», «TaJIOTEHBI», «AJUIOTPOITHBIE BUIOM3MEHEHHUS, <CKECTKOCTH BOJIBIY,
«BPEMEHHas! KECTKOCTh BOJBID», «ITOCTOSHHAS )KECTKOCTh BOBI», «00IIast )KECTKOCTh
BOJIBI»;

v paBaTh XapakTEPUCTHKY XUMHYECKUX DIIEMEHTOB-HEMETAIIOB (BOJOPO/IA, TaJIOrEHOB,

KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpEMHHUS) 10 UX MOJIO0KESHHIO B

[Tepunoandaeckoii cucreme xumMmuueckux neMeHToB J[. . MenaeneeBa (XuMU4eCKHiA

3HaK, MOPSAKOBBIA HO- MEP, TIEPUOI, TPYIINa, TOATPYIa, OTHOCUTEIbHASI aTOMHAas

Macca, CTpOCHHE aTroMa (3aps siapa, YUCIIO TPOTOHOB M HEUTPOHOB B sIpe, 001IIee

YHUCJIO JIEKTPOHOB, PaCIpeIesICHNEe AIEKTPOHOB IO SJIEKTPOHHBIM CIIOSIM), TTPOCTOE

BeIEeCTBO, (hopMyra, HA3BaHUE M THII BHICIIIETO OKCHA M THAPOKCUIA, GopMylia U

XapakTep JETy4ero BOJOPOTHOTO COCTUHCHHS ),

Ha3bIBaTh COCIMHECHUSI HEMETAIIJIOB M COCTABJIATh UX (DOPMYIIBI 110 HA3BAHUIO;

XapaKTEPHU30BaTh CTPOCHHE, 00IIHE (PU3NUECKUE U XMMUYECKHIE CBOMCTBA MPOCTHIX

BEIIECTB- HEMETAJIOB;

v" 00BACHATH 3aBUCUMOCTH CBOMCTB (WM NPEICKA3hIBATh CBOMCTBA) XMMUYECKHX
AJIEMEHTOB- HEMETAJUIOB (panyc, HEMETaUIMYECKUE CBOMCTBA AJIIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA AIIEMEHTOB) U 00pa3yeMbIX UMU
COCTMHCHUH (KUCIIOTHO-OCHOBHBIC CBOMCTBA BBICIITUX OKCHJIOB U THAPOKCHIOB,
JETY4YHX BOJOPOTHBIX COECIMHEHHNA, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOWCTBA)
oT noJjioxxenust B [leproauyeckoit cucteme Xumuieckux anemeHToB . M.
Menpeneena;

v OIUCHIBATH OOLIME XUMHUYECKHE CBOMCTBA HEMETAIITIOB C IOMOIIBIO €CTECTBEHHOIO
(pyccKoro WM pOJHOTO) SI3bIKA U SI3bIKA XUMUH;

v COCTaBIATH MOJIEKYISPHbIE YPABHEHUS PEAKIMH, XapaKTEPU3YIOLUINX XMMHYECKHE
CBOICTBA HEMETAJJIOB M MX COEIMHEHMH, a TAK)KE AEKTPOHHBIE YPABHEHUS
MIPOLIECCOB OKUCIICHHSI- BOCCTAHOBIICHHUS; YPABHEHUS IEKTPOJIUTUYECKON
JUCCOIMAIIMN; MOJIEKYJISIPHBIE, TIOJTHBIE U COKPALIEHHbIE HOHHBIE YPaBHEHUS
peaKLMil C y4aCTHEM DIIEKTPOJIUTOB;

v’ yCTaHaBJIMBATh NPHYMHHO-CIEICTBEHHBIE CBA3H MEK/Y CTPOCHHEM aToMa,
XUMUYECKOM CBSI3bI0, TUIIOM KPUCTATIMYECKOHN pEelIeTKH HEMETAIIIOB U X
COeMHEHUH, UX 00ImKUMHU (PU3MIECKUMU U XUMUYECKIMH CBOMCTBAMU;
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v/ ONMCHIBATHL XMMUYECKHE CBOWCTBA BOJIOPO/IA, TAIIOTEHOB, KMCIOPO/Ia, CEPBI, a30Ta,
docdopa, rpaduTta, anmasza, KPeMHHUS U KX COCTUHEHHI ¢ TTIOMOIIBIO €CTECTBEHHOTO
(pPycCcKOTO MU POJTHOTO) SI3BIKA U SI3bIKA XUMUH;

v ONKCHIBATH CTIOCOOBI YCTPAHEHUS JKECTKOCTH BOJIbI M BBIIOJIHATH COOTBETCTBYOIIMH
UM XUMHUYECKUH SKCIIEPUMEHT;

¥’ BBINOJIHATH, HAOJIIONATH U ONMCHIBATH XMMHYECKUH SKCIIEPUMEHT I10 PACIIO3HABAHMIO
HMOHOB BOJIOpPOJIa 1 aMMOHUS, cylb(dar-, kapOoHaT-, CUIMKaT-, hocdar-, XJI0pua-,
OpoMHU/I-, HOTUI-UOHOB;

v 3KCIEpHMEHTAIBHO UCCIIEN0BATh CBOMCTBA METAIUIOB ¥ MX COEAMHEHUHN, PELIATh
SKCTIEpUMEHTAIbHBIE 3a/1a4u 10 TeMe «HemeTamby;

¥ ONHUCBHIBATH XUMHUYECKUI IKCIIEPUMEHT C TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO HITH
POJTHOTO) SI3bIKA U SI3BIKA XUMUH;

v' oOpamarhes ¢ 1abopaTopHBIM 000PYIOBAHUEM U HArPEBATEILHEIMU IPUOOpPAMU B

COOTBETCTBHUH C MTPABUIIAMH TEXHUKH 0€30TTaCHOCTH; HAOIIOATh 32 CBOMCTBAMHU

HEMETAJJIOB M X COCAMHEHUH U SBICHUSMH, TPOUCXOSIIUMHU C HUMH,

JIeTIaTh BBIBOJIBI TIO PE3yJIbTaTaM MPOBEACHHOTO YKCTIEPUMEHTA.

MPOBOJIUTH PACUETHI TI0 XUMUYECKUM (POpPMYJIaM M YPaBHEHHSIM PEaKIIH,

MPOTEKAIOIINX C YIaCTHEM HEMETAIUIOB M UX COCTUHCHUH.

MertanpeaMeTHbie pe3yJabTaThl 00y4eHUsl Yuauuiica 0013ceH ymenol

v
v

v' OpraHuM3oBBIBaTh y4eOHOE B3aUMOJIEHCTBHE B TPYIIE (PACIPENENATE POIIH,
JIOTOBApUBATHCS JAPYT C APYTOM H T. 11.);

MpeBUJIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJICKTUBHBIX PEIICHUN;

MMOHUMATh MPUYHUHBI CBOET0 HEYCIeXa U HaXOJAUTh CIIOCOOBI BBIXOA U3 3TOM CUTYaIuu;
B JTMAJIOTE C YUUTEJIEM YUYUTHCS BhIpAOAThIBATh KPUTEPUH OLIEHKU U ONPENENSITh CTEIEHb
YCTIEUTHOCTH BBITIOJHEHUS CBOEH pabOTHI 1 pabOThI BCEX, UCXOS U3 UMEIOIINXCS
KpUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OIICHKH U MOJIb30BAThCSI UMU B XOJI€ OLIEHKU U
CaMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3pEHUs, apryMEHTHUPY €€;

MOATBEPKIaTh apTyMEHTHI (paKTamu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyILIaTh JPYTUX, MBITATHCS IPUHUMATH IPYTYIO TOUKY 3pEHHUSI, OBITh TOTOBBIM
W3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedepar mo onpeaeaeHHon hopme;

OCYILIECTBIISITH KOCBEHHOE Pa3AeIUTEIbHOE I0KA3aTENbCTBO;

OTIPeIeNATh, UCXOAA U3 YUeOHOM 3a/1a4u, HEOOXOJMMOCTh HUCIIOJIb30 BAaHUS HAOMIOICHUS
WJIM 9KCTIEPUMEHTA.

TEMA 3 IIEPBOHAYAJIBHBIE ITPEJICTABJIEHUS Ob OPITAHUYECKUX
BEIHIECTBAX ( 12u)llepuonuueckuii 3akoH u [lepuoanueckas cucteMma XMMUYECKUX
anemeHToB JI. . Menneneea. ®usnyeckuii CMbICI NOPSAIKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB
Mepuoaa U rpynibl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B
MepUOoAax U Ipynnax B CBETE MPEICTABICHUN O CTPOEHUN aTOMOB 3JIEMEHTOB. 3HAUECHHE
[lepuoanueckoro 3akoHa. Buibl XUMUYECKUX CBSI3€M U TUIIBI KPUCTATNIMYECKUX PEIIETOK.
B3aumocBs3b cTpoeHHs 1 CBOMCTB BemiecTB. Knaccudukaus XuMUYECKUX PeakIuii mo
Pa3IUYHBIM MPU3HAKAM (YUCIIO U COCTAB PEarupyromnux U 00pa3yroIuXcs BEIIECTB; HaTHIne
IpaHuUIlbl pasaena (a3; TerioBoi d3PQPeKT; H3MEHEHUE CTETIeHEH OKUCIEHUS aTOMOB;
MCI0JIb30BaHME KaTann3aTopa; HalpaBieHne MpoTeKanus). CKOPOCTh XUMHUYECKUX PEAKIIUN 1
¢dakTopsl, Biusonue Ha Hee. OOpaTUMOCTh XUMHYECKUX PEAKIIUN U CIIOCOOBI CMEEHUS
XUMHUYECKOTO paBHOBecus. [IpocThie U cloXKHbIe BelecTBa. MeTaibl U HEMETaJUIbL.
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I'enernyeckue psapl MeTaIIa, HEMETaUIa U TIepeXxoHoro Metauia. OKCHIBI M THAPOKCHUIBI
(ocHOBaHUS, KUCIIOTHI, aM(pOTEpHBIE THAPOKCUBI), CONK, HX COCTaB, Kiaccudukamms u oomue
XUMHYECKHE CBOUCTBA B CBETE TEOPUU IEKTPOIUTHUECKON TUCCOIHAIINY.

JInuHOCTHBIE pe3yJabTaThl . Yuawjuiica 0oncen:

v

3HATh U IOHUMATh: OCHOBHBIC HCTOPUICCKHE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMUU H
00IIecTBa; TOCTIKEHUS B 00IACTH XUMHH U KYJIbTYPHBIC TPAJIULINU (B YACTHOCTH,
Hay4YHBIC TPAJUIIMN) CBOCH CTPaHbI; 0OIIEMHUPOBHIC JTOCTIKCHUS B 00J1aCTH XHUMHUH,
OCHOBHBI€ IMPUHIIUIIBI ¥ MPAaBHJIa OTHOIICHUSI K IPUPOJIE; OCHOBHI 3TOPOBOTO 00paza
KU3HHU U 37J0pOBbecOSPEraroniinX TEXHOJIOT i, TPaBUIIA TTOBEICHUS B YPE3BBIYANHBIX
CUTYAITUsX, CBSI3aHHBIX C BO3JICHCTBUEM Pa3IMIHBIX BENIECTB; OCHOBHBIC ITPaBa
00513aHHOCTH TpaXIaHUHA (B TOM YHCJIE YYaIIerocs ), CBI3aHHbIE C TUYHOCTHBIM,
podecCHOHABHBIM U KU3HEHHBIM CaMOOIIPEICIICHHEM; COITUAIbHYIO 3HAYUMOCTh H
cojiepxkaHue mpodeccuii, CBA3aHHBIX C XUMUEH;

HCIBITBIBATE: YYBCTBO TOPJIOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY H YBRKCHHE K
HCTOPHH €€ Pa3BHUTHS;, YBOXKCHUE U IPUHATHE JOCTIKCHUN XUMHUH B MUPE; TFO00BB K
MIPUPOJIC; YBAKECHUE K OKPYKAFOIIMM (yUalIUMCs, YIUTEISIM, POJTUTEISIM | JIP.) — YMETh
CITyIIaTh W CIBIIIATH TAPTHEPA, TPU3HABATH MPABO KAXKIOTO HA COOCTBEHHOE MHEHHE,
MPUHUMATh PEIICHUS C YIETOM TO3HUIIHIA BCEX YIACTHHKOB; YYBCTBO MPEKPACHOTO U
ACTETHYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U UX MPEBPALCHUH;
CaMOYBa)XeHHE U AYMOLIMOHAJIHO-TIOJIOKUTEIbHOE OTHOLIIEHHE K ceOe;

MPU3HABATH: IIEHHOCTH 3JI0POBbsI (CBOETO U IPYTHX JIIOJICH ); HEOOXO0MMOCTh
CaMOBBIPAXKEHHUS, CaMOpeaIN3alli1, COLUAIbHOTO IPU3HAHMUS;

OCO3HABaTh: FTOTOBHOCTH (MJIM HEFOTOBHOCTB) K CAMOCTOSITENIbHBIM MOCTYIIKaM 1
JeMCTBUSAM, OTBETCTBEHHOCTh 3a UX PE3YJIbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH)
OTKPBITO BbIpaXKaTh U OTCTaWBATh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM
MOCTYIIKaM;

MIPOSBIIATE: HKOJIOTUYECKOE CO3HAHUE; T00pOKENaTeIbHOCTh, TIOBEpUE U
BHUMATEJIBLHOCTH K JIIOASIM, TOTOBHOCTh K COTPYIHUYECTBY U JPYkO€, OKa3aHUIO
TTOMOIIIM T€M, KTO B HEH HY)KJ1aeTCs1; 000OIECHHBIN, YCTOMYMBBIN 1 M30MpaTEIbHbII
M03HABATEIbHBIN HHTEPEC, MHULMATUBY U JIF0O03HATEIBHOCTh B U3Y4YEHUH MHUPa BEIIECTB
U peaKIIyii; eIeyCcTpeMIEHHOCTh U HACTOMYMBOCTh B JJOCTHKEHHH 1€, TOTOBHOCTh K
MIPEOJIONICHUIO TPYIHOCTEH; YOKACHHOCTh B BO3MOKHOCTH MTO3HAHUS TPUPO/IBL,
HEO0OXO0IMMOCTH Pa3yMHOTO UCIOJIb30BAHUS JOCTIXKEHUN HAYKU U TEXHOJIOTUN IS
pa3BUTHS OOIIECTBA;

YMETb: YCTaHABIIMBAThH CBSI3b MEX]TY LIE€IbI0 U3YUCHUS XUMHUH U TEM, JUISl 4E€ro OHA

OCYILIECTBISIETCS (MOTUBAMHU ); BBITIOJIHATH KOPPUTHPYIOLIYIO CAMOOIIECHKY,
3aKJIIOYAIONTYIOCS B KOHTPOJIE 32 MPOIECCOM M3YUEHUS XUMHUH U BHECEHUU
HEO0OXO0IUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX dTAallaM U CIIOCO0aM U3Y4eHHUS Kypca
XMMHH; BBITIOJIHATH PETPOCTIEKTUBHYIO CAMOOLICHKY, 3aKJIFOYAIOIIYIOCS B OIICHKE
mpoliecca 1 pe3ysibTaTa U3ydeHHUs! Kypca XUMUU OCHOBHOM IIKOJIbI, TIOJBEACHUH UTOTOB
Ha OCHOBE COOTHECEHHUS LIeJIel U pe3yabTaTOB; CTPOUTH KU3HEHHBIE U
npodeccroHaNbHBIE IIAHBI C YY€TOM KOHKPETHBIX COI[MAIHO- HICTOPHUECKHUX,
MOJIUTUYECKUX U IKOHOMUYECKHUX YCIOBHIl; 0CO3HABATh COOCTBEHHBIE IIEHHOCTU U
COOTBETCTBHE X MPUHUMAEMBIM B KU3HU PEIICHUSM; BECTH JUAJOT Ha OCHOBE
PaBHOMPABHBIX OTHOIICHUN U B3aMMHOTO YBa)KEHHS; BBIJICISITh HDABCTBEHHBIN aCIIEKT
TOBECHUS U COOTHOCUTD TIOCTYIIKH (CBOU U APYTUX JIO/ICH) U COOBITUS C IPUHATHIMH
ATHYECKUMH HOPMAaMU; B TIpe/ieJaXx CBOMX BO3MOKHOCTEH MPOTUBOACHCTBOBATH



JEUCTBHSM U BIMSHUSM, PEICTABISIONIMM YTPO3Y KH3HH, 37J0POBbIO U 0€3011aCHOCTH
JMYHOCTH U OOIIECTBA.
Xumus u ycu3no (74)3nars coCcTaB acmMpHHa, COJI0/A, apaneTaMosa u (peHaleTHHA, UX
CBOWCTBA U JICHCTBUE HA OPTaHU3M, CIIOCOOBI 0€30MaCHOTO MPUMEHEHHS. Y METh OOBSICHATH X
BJIMSIHUE HA OPraHU3M U 0€30IMaCHO MPUMEHSTh.HaTh OMOJIOTHYECKYIO POJIb U 3HAYCHHUE KHUPOB,
OCJIKOB ¥ yIJICBOJIOB B )KU3HH Y€JIOBEKa; KOHCEPBAHTHI MMUIIEBBIX MPOIYKTOB.

YMeTh 00BSICHATH UX POJIb U 3BHAYCHUEC.HATh COCTAB, CBOMCTBa U 00J1aCTH IMPUMCHCHU A
BaXKHEHIITX CTPOUTCIIbHBIX U MOACTIOYHBIX MATCPUAIIOB.

YMeTh IMPUMCHATH 3TU 3HaHHUA.3HaTh OCHOBHBIC HCTOYHUKU YrJI€eBO4OpPOJ0B, UX COCTAaB,
CBOI\/JICTBa, obnactu MNPUMCHCHUA U BJIMAHHUEC HA DKOJIOTUIO.

YMmeTh 6e301acHo MoIb30BaThCs ra3oM U He(TenpoayKTaMu.3HaTh OCHOBHBIE XUMUYECKHE
3arpsi3HUTENH, TIOCIIEICTBUS 3arpsi3HEHUSI.

VYmeTs rpaMOTHO HCIIOJIB30BATh XUMUUYCCKUC BGHICCTBa.3HaTI) ImpaBujia Tb IMpHU UCIOJIb30BAHNN
TOKCHUYHBIX, TOPIOYKUX U B3PbIBOOIIACHBIX BCIICCTB.

YMeTh rpaMOTHO 00pamiaThCsl ¢ OacCHBIMU BellleCTBaMU.HaTh npaBuia Th, cBoiicTBa acniupuHa,
C0JI0/1a, TapaLeTKaMOJIa.

YMeTh MMPUMCHATH OTU 3HAHHW HAa IIPAaKTUKE.

Oobo00wenue 3nanuil no Kypcy Xumuu (ocnoenasn wikona)(4u)

[Tepuonnueckuii 3akoH u [lepuoanueckas cuctemMa xuMuaeckux anemenToB Jl.M.Menaeneesa B
CBETE YUCHHUsI O CTpOoeHHH aToMaCTpoeHNE BEIeCTBa

Knaccel XuMu4ecknx COeIMHEHUN B CBETE TEOPUHU AIEKTPOITUTUYEC-KON JUCCOLAALINH.

HHDOOPMALIUA O KOJIHYECTBE YACOB

Ne Monyns (TiaBa) [TpumepHoe
KOJINYECTBO
4acoB
1. |IloBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca XUMHH § KJlacca U BBEJCHUE B 64
Kypc 9-ro knacca
2.  [Metamibl 16
3. |Hemeramisl 23
4.  |llepBoHauaybHbIE NPEACTABICHUS 00 OPraHUYECKUX BEIECTBAX. 12
5.  |XuUMHUSA U KHU3HB. 7
6. |WroroBoe NoBTOpEHHUE.
Bceero: 68

4. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUME 110 XUMHNHU



9 KJIACC 24 B HEJIEJIIO, 68 Y B 'O/

Ne i, | Tema Koua-Bo |lata |/lata \npuMeyaHus
4acoB paxr
mJjiaH
1 yerBepTh 16 4
Iloemopenue ocHoOGHBIX 60NPOCOE 64
Kypca xumuu 8 Knacca u 6sedeHue 6
Kypc 9-20 Knacca
1.-2. 1.XapakrepucTuKa XUMHUYECKOTO 2
SJIEMEHTA II0 €r0 IMOJIOKEHNUIO B
[Iepnoanueckoii cucreme JI.1.
MenneneeBa
3-4 2.XapakTepucTUKa XUMHUYECKOTO 2
SJIEMEHTA 10 KUCIOTHO-OCHOBHBIM
CBOMCTBaM 00pa3yeMbIX UM
COeqUHEHNN
5-6 3.I'eHeTnueckue psiabl METAIIIOB U 2
HEMETaJIOB. 3HAUCHHE
[Tepuonnueckoro 3akona JI. 1.
Meunneneena
Tema: Memannut 16u
7 1.IlonoxeHue METAIIOB B 1
[Tepuonnueckont cucreme .M.
MenneneeBa. O0mue Guznueckue
CBOMCTBa METAJIOB
8 2.CIJIaBEI 1
9 3. XuUMHUUECKHE CBOIICTBA METAILIOB. 1
10 4. XuUMHAYECKHE CBOMCTBA METAJIJIOB 1
(mpooipKeHue).
Psan akTHBHOCTH METAJIJIOB.
11 5.001u11e MOHATUS O KOPPO3UU 1
METAJIJIOB
12 6.11lenoyHbIE METAJIIBI. 1
13. 7.CoeMHEHNS MIETOYHBIX METAJJIOB 1 TecT
14. 8.00m1as XxapakTepuCTUKA IeMeHToB | 1
TJIABHOM TIOJTPYIIIBI 2 TPYIIITBI
15. 9.BaxkHenne coeJMHEHHS 1

M CJI0OYHO3EMCEIIBHBIX MCTAJIJIOB.




16.

10. AmroMuHHI

17. 11.Coenuuenus aJTrOMUHAA. 1 TecT
18. 12.XKene3o, ero crpoenue, puznueckue |1
U XUMHYECKHE CBOMCTBA.
19 13.I'eneruyeckue psaasl xeneza (11)u |1
xenesa (111). Baxneitmue conun
)Kelesa.
20 14.ITpaktuueckas padota 1. [Tomydenue |1 Mn.P.Nel
COEIMHEHUH METAJUIOB U U3YUEHHE UX
cBoiicTB. Pemenne
IKCIIEPUMEHTAIBHBIX 33724
21 15.00600111eHHAE ¥ CUCTEMATHU3AIMS 1
3HAHUM TI0 TEME.
22 16.KonrpospHas padota 1. Metammer |1 K.P.Nel
Tema: HEMETAJI/IBI 23y.
23 1.HemeTamibl: aTOMBI ¥ TIPOCTHIE 1
BeniectBa. Boznyx. Kucnopoa. O3on
24 2.Bonopon 1
25 3.I'asmoreusl 1
26 4.CoenmHEHUS TAJIOTEHOB 1
27 5.IlonyyeHue rajoreHoB. 1 TeCT
Buonoruueckoe 3HaueHue u
MIPUMEHEHHE TAJIOTCHOB M MX
COEeqUHEHNN
28 6.Kucnopon 1
29 7.Cepa u ee coeTMHEHUs 1
30 8.CepHnas kucnora. OKUCIUTENbHbIE 1
CBOMCTBA CEpHOM KUCJIOTHI
31 9.Pemienue 3a1a4 v ynpaxxHEeHHI. 1
O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
110 TEME
32 10.AsoT
33 11.AMMuak 1
34 12.Conn aMMoOHHS 1
35 13.Kucnopoasble COeIMHEHUsT a30Ta 1
36 14.A30THast KUCIIOTA U €€ COJIU. 1 TECT

OKHCIUTEIbHBIC CBOMCTBA a30THOMU




KHUCJIOTHI.

37 15.®ochop u ero coenuHeHUs 1
38 16.Pemenue 3a1a4d 1 ynpaxHEeHU. 1
O0600meHne 1 cucTeMaTu3alus 3HAaHUN
10 TE€ME MOArPYIIIBI a30Ta.
39 17.Yraepon 1
40 18.Kucnopo/iHbIe COSTUHEHUS 1 IT.P.Ne2
yriepoaa « [lonydaenue ,cobupanue u
pacro3HaBaHHe ra30By»
41 19.KpemHuii u ero coeuHeHUs 1
42 20.Pemenue 3a1a4 1 ynpaxxHeHHI. 1
O060061eHre u cucTeMaTu3alus 3HaHu|
no Teme «[loarpymmna yriepoaa»
43 21.TIpaktuueckas padora Ne3Pemenne |1 IT.P.Ne3
AKCIEPUMEHTATBHBIX 33734
«ITonyyeHnne coeMHEHNT HEMETAJIIOB
Y N3y4EHHUE UX CBOWCTBY
44 22.000011eH1E 1 cCUCTEMAaTH3aIIIs 1
3HaHuM no TeMe «Hemeramib»
45 23.KontponpHas paboTa 1 K.p.Ne2
Ne2.Hemetanibl
Tema:IIEPBOHAYA/IbHBIE 124
IIPE/ICTABJIEHHUA Ob
OPIrAHHYECKHX BEIIIECTBAX
46(15) | 1.Ilpeamer OpraHUYECKOM XHUMHUU. 1
OCOOCHHOCTH OPraHUYECKUX BEIIECTB
47(16) |2.IlpenenbHble YriIEBOIOPOIbI 1
48(17) |3.HempezesbHbIe YIIEBOIOPOIBL. 1
DTUIIEH U €r0 TOMOJIOTH.
49(18) |4.IIpaktuueckas pabora No4 1 I1.p.Ne4
W3zrorosiienre Moenei
YTJIEBOJIOPOIOB
50(19) |5.Pemenue 3a1a4 u ynpaxxHEHHN 1 TeCT
51(20) | 6.CrupTsr 1
52(21) |7.1lpenenbHbie OTHOOCHOBHBIE
53(1) 8. AMUHOKHUCIOTHI. benku 1
54(2) 9.¥YrieBompl 1
55(3) 10.ITomumepst 1




56(4) 11.0600111eH1Ee 3HAHUI IO TEME: 1
«OpraHuYecKas XUMUsD)
57(5) 12.KontponbHas padota Ne3 mo tTeme |1 K.P.Ne3
:«OpPTraHUYeCKask XUMUS»
Xumus u sHcu3ne. T4
58(6) 1.Xumus v 310pOBbe. 1
59(7) 2.XAMHMS U TIHUIIA 1
60(8) 3.XuMHUYeCKHE BEIIECTBA KaK 1
CTPOMTENIBHBIC U TIOACTOYHBIC
MaTepHaIbI.
61(9) 4 T1pupoiHbIe UCTOYHUKU 1
yraeBoaopooB. Hedts u npupoaubiii
ras.
62(10) |5Xumuueckoe 3arps3HEHHE 1
OKpYKaroIIEn CpeJibl U €ro
MTOCJIC/ICTBHSL.
63(11) |6.IIpoGieMsl Ge30MacHOTO 1 Tect
HCIOJIb30BAHMUS BEIIECTB U
XUMHUUYECKUX PEAKIIMI B MOBCEIHEBHOM
KHU3HU.
64(12) |7.3makoMcTBO ¢ 0Opa3maMu 1 IT.P.Ne5
JICKapCTBEHHBIX MPENapaToB
Ob06wenue 3nanuil 3a Kypc ocHoéHoul |44
WiKObl
65(13) |I[leproanyeckuii 3aKOH U 1
[epuoanyeckas cucteMa XUMHUYECKUX
anemenToB JI.M1.MenaeneeBa B cBeTe
YUYCHHS O CTPOCHUH aToMa
66(14) | CrpoeHue BemecTBa 1
67(15) |Kumacchl XHMHUYECKUX COEIUHEHUN B 1
CBETE TEOPHH AICKTPOIIUTHYEC-KOU
JIMCCOTIMAIUY.
68(16) | Hrorosas KoutposabHas Pabota 1 K.P. Ne 4




